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MEASUREMENT OF ENERGY DEPOSITED BY 
CHARGED PARTICLE BEAMS IN 

COMPOSITE TARGETS 

A B S T R A C T 

We have measured the energies deposited in composite targets by proton beams from 0.8 to 
28.5 GeV energy and by an electron beam at 0.5 GeV energy. The targets consisted of various 
thicknesses of 2 3 8 U shower plates backed by a composite detector plate consisting of a 5-cm-
thick CH 2 moderator and a 0.635-cm 2 3 8 U plate. The spacing between the shower and detector 
plates was varied to allow different spreading of the shower between plates. We used passive 
detectors (thermoluminescence dosimeters, Lexan fission track recorders, photographic 
emulsions, and removable 2 3 8 U pieces) to measure the fission-fragment dose and the non-
fission dose at various depths and radial positions in the targets. Plots and numerical values of 
the measured doses are presented for comparison with computer code calculations. To pro­
vide a basis for comparison of the effects of different particle beam energies, we present data 
along the beam axes as specific dose (cal/g per incident integrated kJ/cm 2). In general, the 
higher the incident proton energy, the larger is the dose in the back of the target relative to 
that in the front. 

I N T R O D U C T I O N 

Beams of high-energy charged particles can pene­
trate thick target materials and deposit their energy 
directly: the many types of secondary particles 
generated by means of complex nuclear interactions 
also behave this way. Studies of the energy deposited 
in targets provide information that can be useful for 
shielding problems or when verifying assumptions 
about production of particle showers and their sub­
sequent transport. One can use charged-particle 
transport codes such as the nucleon-meson codes 
NMTC1 and HETC2 or the coupled electron-photon 
code SANDYL3 to calculate the energy deposited by 
such charged particles. However, the incomplete 
knowledge of the interactions, approximations, and 
compromises made in the codes can make their re­
sults unreliable. Direct measurements of the energies 
deposited at various depths in a simple target are nec­
essary for comparison with code calculations. Once 
the performance and reliability of a code are es­
tablished, it can then be used for calculating energy 
transport in other targets of interest. 

We have measured the energy deposited and 
fissions induced at various depths and radial posi­

tions in selected targets from incident beams of 
high-energy protons and electrons. Preliminary re­
sults of some measurements made with incident pro­
tons of kinetic energy 0.8,2.1, and 4.88 GeV from the 
University of California Bevatron in Berkeley, Calif­
ornia, were described in a previous report.4 In this re­
port, we have included the proton data at these 
energies, the results of similar measurements with 
11,4-GeV-energy protons from the Zero Gradient 
Synchrotron (ZGS) accelerator at the Argonne 
National Laboratory (ANL) in Argonne, Illinois, 
and those with 28.5-GeV-energy protons from the 
Alternating Gradient Synchrotron (AGS) accelera­
tor at the Brookhaven National Laboratory (BNL) in 
Upton, New York. To compare the transport of 
protons with electrons, we exposed our targets to 
500-MeVelectrons from the Stanford Mk. Ill acceler-
lor at Stanford, California. In the future, we intend 
to extend the proton measurement down to 370 MeV 
or lower. At the Lawrence Livermore Laboratory 
(LLL), work is in progress with the codes to calculate 
the energies deposited from charged particle beams 
to compare them with the measurements. 
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EXPERIMENTAL METHOD 

One target plate arrangement during an irradiation 
is shown in Fig. 1. The assembly consists of 7-in. 
(17.8-cm) square variable-thickness shower plates 
of 3i»U* located in front of and separated from a 
2-in.-thick polyethylene block and a thin 2 3 8 U plate, 
with variable spacing between the two portions. The 
purpose of the spacing is to radially spread the show­
er generated in the uranium plates to increase the ra­
dial resolution of the detectors adjacent to the poly­
ethylene bl • k. The polyethylene moderates the 
shower neutrons, which are then detected in a thin 

•Actual composition in atom %: 99.774% "<U; 0.201% "'V; 
0.01% >»U; 0.01% ™U; 0.005% ">V. 

™V plate and a IO-mil-thick " ' l i t foil. The " 5 U foil 
is shielded with a thin (~0.I g/cm2) layer of l 0B to 
protect it from the highly thermalized neutrons 
present as a part of the shower or accelerator 
background, which would otherwise dominate the 
fission density detected in the foil. Hecause the 238Lf 
detector is sensitive to neutrons with energy in excess 
of about I MeV, and the l0B-shielded Z ! S U detectorto 
neutron energies above a few eV, a measure of the 
neutron spectrum is attained by using this 
combination of neutron detectors. 

t Actual composition in atom < 
!MU. »»U; remainder »*U. 

,:93atom% J' !lJ;0.2%cich."U, 

1/4-in. Lucite (TLD holder and cover plate) 
0.003-in. Lex an 

2-in. 2 : 

0.003-in. Lexani 
1/4-in. Lucite (TLD holder and cover plate). 

0.003-in. Lexan 

2-in. 2 3 8 U 
0.003-tn. Loxan-\ 

1/8-in. Lucite TLD holder-\ 
1/8-in. Lucite cover-OA 

7 in.| 

0.01 Oin. K 5 U -

Fl|. 1. Standard showtr plate anil detector assembly. 
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For some of the measurements, the shower plates 
were removed and the back portion of the target 
Irradiated directly by the incident beam. The target 
arrangements for various runs at each particle energy 
are illustrated in Figs. 1 through 5. The planar 
dimensions of materials and detectors, e.g., lucitede­
tector holder (Lu), photographic film (F), plastic 
(Lexan) foil (Lx), etc., were nearly the same as those 
of the "»U plates (D). 

For a typical run, passive energy-dose integrating 
detectors in the flat plate target assembly were lo­
cated at different positions in the assembly. At 
selected depths along the beam transport path, we 
were therefore able to measure the radial distribution 
of dose deposited by the proton beam and by sec­
ondary light nuclei and by beta, gamma, and x rays 
using thermo-luminescence dosimeters (TLD's). The 
TLD's were nominally 3-mm square, and 1-mm 

Run 2 

(4.88 GeV) 

Detector P3 A 
designation 

Lu L 

II 
X " B y Lx L 

1 1 
u Lx 238 L Lx Lu 

in 
Lu L 

II 2 
in. 1 '1 2 

in. 11 
Lu CH_ LX|238LI| LX LU 

fnnr~2\n~ 
2 nfiit\ I 1/8 

-15 in, 

LI I 
F P7 

See Fig. 1 
for detail 

Run 3 

(4.88 GeV) 

Detector 
designation 

CH- Lx 8, ,iLx Lu 

HI 
Run 4 

(2.1 GeV) 

Detector pio A 
designation 

Lu Lx 8 U L x L u L x 8U L x L u 

B P11 C 

Lu C H , Lx 8|, Lx Lu 

9181 
Run 5 

P 

(0.8 GeV) 

Detector P13 A 
designation 

Lu Lx &y Lx Lu Lx By Lx Lu 

B P21 C 

Lu C H 2 Lx S^lx Lu 

nin 
1/8 
in. _ 

UIU 
Lu = Lucite TLD holder with 

cover place (% in. total) 
F = Film 
2 3 8 u = 8 U = Depleted uranium 
CH 2 = Polyethylene 
Lx = 0.003 in. Lexan foils 

Fig. 2. Target setup for Berkeley Bevatron at 0.8. 2.1, and 4.88 GeV runs (2 through 5). 
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Run 51 " 4 i n 

Lu \ B u i L x 8 ( j : 8 U Lx 8 Uy'Lu 
1/4 in. i— 1/4 In. 

8 u l 8 U L x l 8 u / L u 

Detector 
designation 

J U U I 
P19 D t A B 

W 

Run 52 

Detector 
designation 

8,,! i_v 8 i i 8 i i 1 * 8 . 'u lLx °U °U Lx ttu/Lu °U l °U L x j ° i j Lu 

J 
1/4 in.!-' 

3/4 
in.l 

1 
in.' 

1 
3/4 

i , 
in.i 

1 
inj 

-15 in.1 "•) .—1/4.,.. 
Lu 'CH L x | 8 u / Lu 

Fnn i—*-i • t-f n n F 

E|FD6\P21 
- 1 /4 in. 

P22 G D7 P23 

Run 53 

Detector 
designation 

Lu C H 2 L x i 8 ^ / Lu 

n" 
Uu 

P12 G DS P11 

Run 54 

Detector 
designation 

'u Lx1 8 U 8 U Lx' S u / L u 

i i mifrfini 
UP 

Lu C H 2 

8U|Lx Lu 

1111 Mil 
l* d nil J. P4 / D 9 CD E|F|D10. P5 

Lu = Lucite TLD holder with 
cover plate {% in. total) 

F = Film 

CH 2 = Polyethylene 

Lx = O.OQ'J-in. Lexan toils 

Fif. 3. 500-MeV electroa Irradiation urgels, Stanrord Mk. I l l accelerator. 
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Run 61 
Lu 

-HII 
D Lx D Lu D Lx D Lu 

Detector P3 D6 A B 
designation 

r 
3/4 

1 
in. 

1 
in. 

f„Vr££.1 

1/4-inJG PS 

Run 62 
Lu C H 9 D.L« Lo 

Detector designation P22 

Run 63 
Large beam 

Detector pg D1 A B 
designation 

3MI 1 

(Same as Run 61 

I 
"JU 

I 
3/4 

1 
in. 
I 

in. 

Run 64 
Large beam (Same as Run 62) 

Detector designation P7 

Run 65, p 

Run 66, 
Run 67. 
Passive calibrations 

LX Lx 

•2 in .0D P1b l j - 2 i n . 0 D 

Active calorimeter stack 
Run 68 . CTa DITa DTa, 

Run No. 68, 69a, and 69b 
will be remotely 
inserted and removed 

Pellet calorimeter 
Run 69a. 

' ^ * ^ 2 T c - s 

Disc calorimeter 
Run 69b. 

4Tc's 

Lu = Lucite cover + T L D holder 

F = Film 

D = Depleted uranium ( 2 3 ^U) 

Ta = Tantalum 

Tc = Intrinsic thermocouple 

CHg - Polyethylene 

Lx = Lexan fo^ls 

Fig. 4. Target configuration! for Brookhaven runs with M.5-GeV protons. 
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Detector 
designation 

C H - V O L * a . _ 

Detector 
designatioi. 

Lu L x D U U D Lx D /Lo "; D Lx Lx D 

Detector 
designation 

iiiMiiiiiHiii 
13 A Bl C D E D6 PIC F G H P I . D7 I P10 

lp-3<3 _ _ _ 

Detector 
designation 

^MnifnriP L ,«> 

IDS P22 D 8 A B C D E F D9 P23 P24 D10G P l l 

P18 *—2 ; n. A 0.035in.-uneKposetJ Utfisk 

" - i l l 
PIO ^— 2-m. /0.035-in 

-~t: ndiam x 0 035-in. disk) 

Ta D Ta D Ta T o - - (All 

Lx = Lexan foils 

F - Film 

D = D-38 

C H ? = Polyethylene 

Ta ~ Tantalum 

Lu = 1/8-in. Lucite TLO holder wi th 

1/8-in. Lucitc cover 

F = Film 
8 U = Depleted uranium 

Lx - Lexan foils 

" The exposures were too high to obtain 

Lexan data. 

F ^ X ^ 1 - ' ° J >-* au u u F 

lillBIIiGl 
° D B V- , M i n . ,„,„._/•»•"- ,Mi, ._/ D " ) 

Fig. 5. Target configurations for Argonne runs with 11.4-GeV protons. 
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thick; they were packaged in lucite holders in u 
pattern shown in Fig. 6 and the packages were posi­
tioned adjacent to 2 3 8 l i plate surfaces. In later runs, 
additional TLD's were embedded in cylindrical 
holes in the 2 3 8 U plates and the remainder of each 
hole was covered with a cylindrical plug. A barrier 
was always provided to prevent fission fragments 
from entering the TLD'c. The pattern of TLD's 
embedded in this manner is shown in Fig. 7. The 
cylindrical plugs were made from the same material 
as the Z 3 KU plates but, in some locations, we used 
3 3 5U plugs to measure the fissions expected in 
2 3 5U. Photographic emulsion films were also used to 
measure dose ; except the dose from fission frag­
ments. This technique provides spatially continuous 
data and a gross visual check c 1' the energy-deposi­
tion pattern. The film dosimeter.', and the TLD's had 
been calibrated with a known-intensity gamma 
source. 

The contribution of fission fragments to energy 
deposition was measured by 3-mil Lexan foils. The 
fission-fragment track-recorder foils were placed in 
contact with uranium surfaces „o measure the fission 
density at the corresponding positions in the target 
assembly. The calibration constant, relating the 
fission/g in uranium to the number of tracks per 
unit area (track density) in the Lexan foil in contact 
with the surface of a thick uranium plate, had been 
measured in a separate run with a 14-MeV neutron 
source of known intensity. The result was 2 x 104 

fissions/g per track/mm2. When the fission density 
in a surface is large, the fission fragment tracks begin 
to overlap until the fissions measured by this method 
are no longer reliable. Further, this constant appears 
to vary with the surface condition of the uranium 
used in the calibration. The results of the experiment 
can be compromised unless the surface condition is 
identical with that used in the calibration. Therefore, 
in later runs, we adopted the method of counting 
total, residual, fission gamma rays and the gamma 
rays from selected fission pioducts (MUe 1 4 0Ba,). We 
used these gamma-ray counts to estimate the fission 
levels extr.polated back to the irradiation times. The 
removable cylindrical plugs in the 2 3 8 U plates were of 
convenient size for use in fission gamma counting. 

In a typical run, the appropriate beam intensity 
and dimensions were first obtained on a blank target. 
At low intensities, a polaroid picture of the beam was 
taken but usually, because of the high intensities, a 
radio-chromic film or the auto-radiograph of an irra­
diated plastic sheet on polaroid film was found more 
suitable. The following procedure was then taken: (1) 
the beam was blocked by a massive beam plug, (2) the 
real target was aligned with the help of the blank tar­
get, (3) the accelerator if was turned off temporarily 

to allow removal of the beam plug, and (4) the rf 
was turned back on to allow the beam on the target. 
The appropriate number of particles per unit area of 
the beam was obtained usually duringa running time 
of one to several minutes ;-> a suitable number of 
pulses. After the exposure, t. photographic emul­
sions and the TLD packages were removed from the 
target assembly but the TLD'.c emb Jded in the 
uranium plates were disassembled normally three or 
four days after each irradiation. 

During each run, the integrated particle-beam in­
tensity was monitored by a secondary emission 
chamber based on electrons emitted from Al foils in 
the beam, or by the current in an ion char-iber in the 
beam. To obtain the absolute number of protons, the 
chambers at Berkeley and Brookfoven were cali­
brated by the amount of : I C (20-min half-life) 
produced by the l 2 C (p, pg) "C reaction in a thin 
polystyrene sheet placed in the beam. The Argonne 
ion chamber was calibrated by the amount of l 4 9 Tb 
(alpha emitter) produced in qold foil placed in the 
beam. The chamber vs Faraway-cup calibration 
available for the 500-MeV elect-o.; beam at the 
Stanford Mk.lII accelerator was f-.sumed correct. 

In auxiliary runs (runs 65,66,75, aivl 76). we tried 
to calibrate fission-track density in L, xan against 
I40Ba-gamma activity produced in the 2-in.-diam 
2 3 8 U foils. The results from the two techniques are 
generally in the same range, but the accuracy of the 
measurements is not good enough for the results to 
be a calibration standard. 

In another auxiliary experiment, we directly mea­
sured the heat produced in two similar targets, 2 3 8 U 
and Ta placed in the proton beams (see liiget geom­
etry in runs 68, Fig. 5, and 78, Fig. 6). Because the 
two thin (0.035-in.) targets have known masses, den­
sities, and specific heats, the temperature rise could 
be used to measure the amounts of heat generated 
and therefore the total energy deposited by the inci­
dent proton beam. The excess heat produced in the 
2 3 8 U, relative to that pror* ced in the Ta is a direct 
measure of the fission contribution because the 
fission cross section of 2ii>\) at these energies is at 
least 20 X larger than that of Ta. From the measured 
excess heat, an estimate can be made of the energy 
deposited per fission if one knows the proton flux or 
measures the number of fission events. 

We measured the temperature rise of several disks 
in a stack with thermocouples. Each beam pulse in­
duced a small temperature rise. The thermocouples 
with their associated equipment and ?trip-chart re­
corders were calibrated prior to the experiments. To 
insure that the system was working properly, we 
made preliminary runs: 69a and 69b at BNL; 77 and 
79 ai ANL. A sample of tbr raw data from a typical 
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0.132 in. square 
x 0.055 in. deep 
100 places 

- 0.187-in.-diam to 0.055-in. deep 

16 places equally spaced on: 5.500-in.-diam bolt circle 
16 planes equally spaced on: 4.500-in.-diam bolt circle 
16 places equally spaced on: 3,500-in.-diam bolt circle 
16 places equally spaced on: 2.500-in.-diam bolt circle 
12 places as shown on a 1.925-jn.-diam bolt circle 

Total: 76 places 

Fl | . 4. Pattern of TLDs packaged in a Luclte holder for measurement of radial dose distribution in plates at specified depths in the 
target assembly. 
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Coordinates 

R = Radius in cm 

T = Angle in degrees ( 65 

RC 1 1 = 2 . 2 1 4 T ( 1 1 = 1 0 8 . 4 3 R C 1 9 1 = 0 . 0 T ( 1 9 > = 0 . 0 R ( 3 6 ) = 2 . 1 0 T C 3 6 ) = 2 7 0 . 0 R ( 5 3 ) = 7 . 5 T < 5 3 ) = 1 3 5 . 
RC 2 1 = 2 . 1 0 T( 2 ) = 9 0 . 0 R ( 2 0 1 = 0 . 7 0 T ( 2 0 ) = 0 . 0 R ( 3 7 > = 2 . 2 1 4 T ( 3 7 > = 2 8 8 . 43 R( 5 4 ) = 3 . 0 T<54> • 1 8 0 . 
R( 3 1 = 2 . 2 1 1 T ( 3 X 7 1 . 5 7 R C 2 1 > = 1 . 4 0 T < 2 1 ) = 0 . 0 R ( 3 8 ) = 3 . 0 T ( 3 8 ) = 0 . 0 R ( 5 5 ) = 4 . 5 T ( 5 5 > = 1 8 0 . 
R( 41 = 1 . 9 8 0 T ( 4 ) = 1 3 5 . 0 R ( 2 2 ) = 2 . | 0 T < 2 2 ) = 0 . 0 R C 3 9 1 = 4 . 5 T ( 3 9 ) = 0 . 0 R ( 5 6 1 = 6 . 0 T < 5 6 > x 1 8 0 . 
R( 5 1 = 1 . 8 6 5 T l 51 = 1 1 6 . 5 7 R < 2 3 1 = L . 2 1 4 T < 2 3 1 = 1 9 6 . 4 3 R C 4 0 1 = 6 . 0 T < 4 0 ) = 0 . 0 R ( 5 7 > = 7 . 5 T ( 5 7 ) • 1 8 0 . 
R< 6 1 = 1 . 4 0 T ( 6 1 = 9 0 . 0 R C 2 4 1 = 1 . 5 6 5 T < 2 4 ) = 2 0 6 . 5 7 R ( 4 1 1 = 7 . 5 T < 4 1 1 = 0 . 0 R C 5 8 1 = 3 . 0 T < 5 3 ) = 2 2 8 . 
R< 7 1 = 1 . 5 6 5 T( 71= 6 3 . 4 3 R ( 2 5 ) = 0 . 9 9 0 T ( 2 3 > = 2 2 5 . 0 R ( 4 2 ) = 3 . 0 T ( 4 2 1 = 4 5 . 0 R ( 5 9 ) = 4 . 5 T ( S 9 ) > 2 2 3 . 
R< 6 1 = 1 . 9 8 0 Tt 81= 4 5 . 0 R ( 2 6 1 = 0 . 7 0 T ( 2 6 ) = 2 7 0 . 0 R ( 4 3 1 = 4 . 5 T ( 4 3 1 = 4 5 . 0 R ( 6 0 1 = 6 . O T C 6 0 1 - 2 2 5 . 
R( 9 1 = 2 . 2 1 4 TC 9 1 = 1 6 1 . 5 7 R < 2 7 1 = 0 . 9 9 T ( 2 7 ) = 3 1 5 . 0 R ( 4 4 ) = 6 . 0 T ( 4 4 ) = 4 5 . 0 R ( 6 I 1 = 7 . 5 TC61 > = 2 2 5 . 
R < 1 0 1 = 1 . 9 6 5 T C 1 0 > = 1 5 3 . 4 3 R ( 2 8 ) = 1 . 5 6 5 T < 2 6 ) = 3 3 3 . 4 3 R ( 4 5 ) = 7 . 5 T ( 4 5 ) = 4 5 . 0 R < 6 2 ) = 3 . 0 T < 6 2 ) = 2 7 0 . 
R ( 1 t ) = 0 . 9 9 0 T ( 1 1 ) = 1 3 5 . 0 R < 2 9 ) = 2 . 2 1 4 T C 2 9 ) = 3 4 1 . 5 7 R C 4 6 1 = 3 . 0 T < 4 6 1 = 9 0 . 0 RC 6 3 1 = 4 . 5 T < 6 3 ) = 2 7 0 . 
R ( 1 2 l = 0 . 7 0 T ( 1 2 ) = 9 0 . 0 R C 3 0 1 * 1 . 9 8 0 T C 3 0 1 = 2 2 5 . 0 R ( 4 7 ) = 4 . 5 T C 4 7 1 * 9 0 . 0 RC641 = 6 . 0 T C 6 4 1 - 2 7 0 , 
R t l 3 ) = 0 . 9 9 0 T ( I 3 ) = 4 5 . 0 K ( 3 D = 1 . 5 6 5 T O l ) « 2 « 3 . 4 3 R ( 4 6 1 = 6 . 0 T t 4 8 ) = 9 0 . 0 R ( 6 5 ) = 7 . 5 T ( 6 S ) * 2 7 0 
R ( 1 4 ) = 1 . 5 6 5 T ( 1 4 ) = 2 6 . 5 7 R ( 3 2 ) = 1 . 4 0 T < 3 2 ) = 2 7 0 . 0 R < 4 9 ) = 7 . 5 T ( 4 9 ) = 9 0 . 0 R ( 6 6 > = 3 . 0 T C 6 6 ) * 3 1 5 
R ( 1 5 ) = 2 . 2 1 4 T C 1 5 ) = 1 6 . 4 3 R C 3 3 1 = 1 . 5 6 5 T C 3 3 ! = 2 9 6 . 5 7 R C 5 0 ) = / . 0 T ( 5 0 1 = 1 3 5 . R < 6 7 ] = 4 . 5 T ( 6 7 1 * 3 1 3 . 
R ( 1 6 l = 2 . 1 0 T ( 1 6 > = 1 8 0 . 0 R ( 3 4 ) = 1 . 9 8 0 T ( 3 4 ) = 3 1 5 . 0 R C 5 1 ) = 4 . 5 T < 5 1 ) = 1 3 5 . R < 6 8 ) = 6 . 0 T < 6 8 ) = 3 1 5 . 
R C 1 7 ) = 1 . 4 0 TC171 = 1 6 0 . 0 R ( 3 5 ) = 2 . 2 1 4 T ( 3 5 ) = 2 5 1 . 5 7 R C 5 2 ) = 6 . 0 T < 5 2 ) = 1 3 5 . RC691 = 7 . 5 TC691 = 3 1 5 . 
R ( 1 8 1 = 0 . 7 0 T C 1 6 ) = 1 8 0 . 0 

, Fl{. 7. Pitlern of TLDs embcddHl in the surfaces of »'U plttM. 



stack mi are shown in Fig. 8. The temperature in­
creased over time during irradiation, with some small 
heat losses between beam pulses. In our two attempts 
at temperature measurements, we obtained excellent 
thermocouple data, even though very high doses 
were required-The main sources of uncertainty in the 
temperature measurements were in the actual proton 

flux hitting the disks and in the yield of 1 4 0Ba used to 
measure the number of fission events. (See Appen­
dix F for details of this experiment.) 

After each irradiation run, the passive detectors 
were removed from the target assembly and the data 
from each type of detector extracted according to the 
procedures described below. 

r-i 2.4 sec-
Interval between pulses 

Fig. 8. Record or thermocouple temperature (tinealibrated) vs lime with Ta and i J , U targets. Sleep rise in temperature occurs as beam pulse 
hits target, the magnitude depending on the deposited energy and specific heats. 

DATA ANALYSIS 

The exposed photographic films were developed 
in the same way as the calibration films, which 
corresponded to the dose level expected. The films 
were then scanned by a densitometer to measure 
the radiation-produced opacity. The opacity 
vs dose calibration necessary to calculate the 
energy deposited at various locations in the target 
had been obtained earlier from the calibration films. 
Contour dose plots in a plane at each depth in the 
targets have not yet been completed. When com­
pleted, such measurements could provide a dose 
measurement similar to that obtained by TLD's. 

The approximately 1000 TLD's irradiated during 
each run were removed from the lucite holders and 
mU surfaces, and their light output was measured 
at the LLL dosimetry facility. With the irradiation-
dose vs light-output calibration curve, the TLD out­
put was converted to energy deposited at the corres­
ponding locations in the target assembly. Finally, the 
fission fragment tracks in Lexan foils were developed 
by etching them for 15 min in an NaOH solution 
(240 g of NaOH/1H 20 at 60° C). The etching process 
enlarges the damage pits produced by the fragments, 

rendering them visible through an optical micro­
scope. The track density (tracks/mm2 of foil area) 
was then measured by a Quantimet-pattern-recognJ-
tion computer that operates together with a micro­
scope and a television camera. By use of the 
calibration constant (2 x IO4 fissions/g per track/ 
mm2 for 2 3 BU) the tracks/mm2 were converted to 
fissions/g at the corresponding locations in 2 3 8 U in 
contact with the Lexan foils. The fissions/g for the 
I0B-shielded 2 3 5U detector foils were similarly 
calculated. 

The residual fission fragment activity was mea­
sured in gamma-ray counting equipment by the LLL 
Radiochemistry facility. One method of measure­
ment we used was an Nal detector to count all gamma 
rays between the pulse-height biases of 600 keV and 
3 MeV for selected 23gU cylindrical plugs. The second 
method we used was a germanium detector to count 
the number of gamma-rays in peaks identified with 
specific fission fragments such as l 4 0Ba. In the first 
method, we obtained fissions/g with the curves de­
fining the relationships between fissions/gat irradia­
tion time and total gamma counts. In the second 
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method, gamma peak activity of the selected fission 
fragment at counting time gives us an estimate of the 
amount of that isotope immediately after irradiation. 
With existing data on the fraction of fissions yielding 

In Appendices A-E wc present detailed data, the 
most reliable and complete of which are from the 
dose measurements by TLD's. In Appendix A, the 
dose contours are shown on each page, indicating the 
energy deposited, in rad, in the plane, perpendicular 
to the beam, at the depth indicated by location 
number; these contour plots refer only to the 
dctectore placed in lucite holders. For each plane, 
we have also plotted the dose along lines at 0°, 
45°, 90°, and 135° to the horizontal axis of each 
plane. Figures I through 5 identify the locations of 
these detectors. All data are arranged chrono­
logically. The 2 3 KU shower plates were removed 
for some of the runs. As is apparent from the plots, 
the particle beam in most of the experiments was 
not centered in the target center, a result of un­
controllable accelerator variations. The numerical 
data corresponding to these conto Jr plots are 
included in Appendix B, which may be used for 
quantitative comparison with computer calcula­
tions. The data from runs 2 through 5 are written in 
a configuration sinv'ar to the detector pattern, 
while the dose for the remainder of the runs is listed 
with the corresponding position coordinates or 
TLD position number. 

The data in Appendices A and B represent only 
those TLD's packaged in lucite. Data from TLD's 
embedded in 2 3 NU plates are plotted to represent the 
dose along vertical (90°) lines in all the plates 
except for run 80, which had full TLD loadings. In 
Appendix C are shown such plots for the 28.5- and 
11.4-GeV proton runs as well as for the electron runs. 
The comparison of doses in Appendix A with the 
corresponding planes in Appendix C indicates that 
the dose in embedded TLD's is consistently higher 
by a factor of approximately two. The numerical 
values corresponding to the plots in Appendix C 
are presented in Appendix D for comparison with 
code calculations. The available fission doses derived 
from integral gamma-ray counting are also shown 
in Appendix D to compare the relative magnitude 
of fission dose with the TLD dose. Those holes which 
contained 2 3 SU plugs are marked by heavy lines. 

For most of the runs, fission was measured with 
Lexan-track recorders. The Lexan was usually 
scanned along the vertical and the horizontal direc-

the isotope under consideration, we obtained 
fissions/g. For comparison with the TLD data, we 
have assumed a deposited energy of 180MeV/ fission 
and converted the fission data to rad. 

tions. In Appendix E, we present the plots of fission 
dose in rad vs position along the axe* through the 
center for different runs. The labels "surface A, B, 
C", etc., refer to the Lexan location as the beam sees 
them while passing through the target. The graphs 
are labeled to indicate the run number or particle-
energy, and position of each fission surface. The few 
Lexans that were in contact with 2 3 5 U rather than 
23*U show higher fission density, usually two- to 
threefold. The gamma counting results show similar 
differences. The embedded Lexan track recorders in­
dicate higher fission densities than the Lexan re­
corders on the outside surfaces just as the TLD's 
surrounded by 2 3 HU read higher than those inside 
Lucite. 

To save space, we plotted the fission data for more 
than one surface on a single page, wherever practical. 
The solid lines, drawn for one surface in each case, 
are merely to guide the eye and are not more reliable 
than the remainder of the data. Because of the Lexan 
scanning procedure, 2.5 or 5 mm was sometimes 
arbitrarily added at or near the center of a plot to aid 
in its analysis; such plots are labeled accordingly. 
Wherever available, we also plotted the fission dose 
from radiochemistry gamma-count data together 
with the Lexan measurements. Although the results 
from the two methods generally agree, discrepancies 
of twofold or more are not uncommon. Usually, we 
found it necessary to multiply the 2 3 5 U fission data by 
a factor of -x 1/2 to plot it on the same scale as the 
2 3 8U data. The M 0Ba measurements taken on the 
2-in. disk were made with the whole disk in the 
counter. The results, therefore, represent an inte­
grated average over the entire disk. 

Room and natural-U background doses given to 
the detectors were generally small compared with 
peak doses. No background corrections have been 
made to our data. 

A result frequently useful to compare the effec­
tiveness of energy transport by particles of various 
energy, is what we call the "specific dose." This is de­
fined as the energy deposited (cal/g) divided by the 
total incident particle energy per unit area (kJ/cm2). 
We have computed the maximum (on axis) specific 
dose for the various runs; the results are presented in 
Table 1. The maximum specific dose is usually 

RESULTS 
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Table 1. Measured doses along beam axes at diflereni depths in flat plate target assemblies 

Particle energy Specific dose , c 

Total number of 
Fission dose, cal/g per U / c m ' particles Detector TLD dose, Fission dose, cal/g per U / c m ' 

Run NCJ. Ream area, FWHM designation' ' rad rad TLD Fission 

2 4.88 GcV P3 182 160 0.112 0.098 
3.5x 10 1 ° protons P4 378 250 0.232 0.153 
7 cm 1 area P5 236 110 0.145 0.067 

P6 40 - 0.025 -P7 60 25(40) 0.040 0.1)15(0.025) 

3 4.88 GcV P8 156 - 0.117 -
2 . 2 / 1 0 " protons 
5 c m 1 area 

P9 302 52(104) 0.23 0.039(0.077) 

<t 2.1 C-eV P10 94 76 0.173 0 14 
0 . 9 7 x ; 0 ' ° protons P l l 105 70 0.193 0.13 
2 c m ' ale? PI 2 53 46 0.10 0.07 

PI 3 4.8 - 0.009 -P22 5.8 2(8) 0.01 0.004(0.02) 

i 0.8 GcV PI 3 434 150 0.58 0.20 
1.4X10" protons P21 394 224 0.53 0.30 
9 c m 1 area P22 200 164 0.27 0.22 

P23 21 - 0.029 -K 4 20 7(30) 0.026 0.01(0.04) 

SI 0.5 GcV PI 9 40X10= - 0.27 -
5 . 7 x 1 0 " elections Dl 88X10 ' 10,000 0.60 0.068 
0.13 c m 1 aiea D2 1.3x10' 80 0.0089 0.00055 

P18 320 - 0.0022 -D3 40 - 0.00027 -PI 7 1 - 6.8X10-" -PI 6 0.2 - 1.4X10-* -PI 3 0.2 - I .4X10" 1 -
52 0.5 GcV D4 1.5X10' ( I . 7 » 1 0 5 ) 0.19 (0.022) 

3 . 1 X 1 0 ' 3 elections D5 85X10 ' (6X10 ' ) 0.011 (0.0008) 
0.13 c m 1 area P6 1 8 x 1 0 ' 0.0023 

D6 
P21 
P22 

230 
65 

3 

(460) 0.000029 
8 .2X10- 1 

3.8X 1 0 - ' 

( 5 . 8 X 1 0 - ' ) 

D7 
P23 

40 
2 

(80) 5.0X 10-« 
2 J X 1 0 " ' 

( I . 0 X 1 0 - 5 ) 

53 0.S GeV PI 2 SOX 10 ' - 0.23 -
6 . 6 x 1 0 " elections D8 75X10 ' (7.300) 0.34 (0.033) 
0.1 c m 1 area P l l 80X10 ' - 0.36 -

54 0.5 GcV P4 40X10 ' _ 0,31 -
7 . 8 X 1 0 " elections D9 90X10 ' 5,000 0.70 0.04 
0.2 c m 3 area D I 0 4000 200 0.03 0.02 

P5 900 - 0.007 -P7 10 - 0.00008 -P9 17 (5) 0.0001 (0.O0004) 

61 28.5 GcV P3 3,500 - 0.019 -
1.94X10" protons D6 8,700 (7,500) 0.047 (0.04) 
2 c m 1 area D7 29,000 (!7j000) 0.160 (0.09) 

P4 16,000 - 0.087 -D8 20,000 (11,000) 0.11 (0.06) 
P5 10,000 - 0.054 -P6 1,200 - 0.0065 -D9 4,000 (1*00) 0.022 (0.0091 
P8 3,100 - 0.017 -

62 28.5 GeV P22 2,800 - 0.0075 _ 
1.95X10" protons D10 9,700 (3300) 0.026 (0.009) 
1 c m 3 area P24 7,200 - 0.019 -



Table I. Continued. 

Particle energy 
Total number of 

particles Detector TLD dose, Fi^ion dose, 

Specific 
cal/g per 

dose , c 

kJ/cm' 

Run No. . Beam area, FWHM designation 3 rad r id TLD Fission 

63 28.5 CeV P9 7,400 _ 0.016 _ 
9 . 1 x 1 0 " protons Dl 18,000 (22,500) 0.039 (0.049) 
3.8 c m ' area D2 51,000 (56,000) 0.11 -P10 38,000 - 0.083 (0.12) 

0) 47,000 (34,000) 0.10 (0.074) 
I ' l l 25,000 - 0.055 -
P13 2 4 0 0 - 0.0055 -D4 8,000 '1,100) 0.017 (0.009) 
P17 6,500 - 0.014 -

64 28.5 GeV P7 8,100 - 0.0098 -
1.21X10" protons D5 23,000 (11,300) 0.028 (0.14) 
2.8 cm 3 area P19 23,000 - 0.028 -

66 28.5 CeV PI 6 11,000 _ 0.010 -
2 x 1 0 " protons 
3.5 cm 3 area 

D - 20j000 - 0.018 

71 11.4 GeV I'l 1,700 - 0.024 -
3 .5X10" Dl 4,500 1,400(4,000) 0.063 0.020(0.057) 
3.8 c m ' area D2 7,900 2,400(8.000) 0.113 0.034(0.114) 

P4 4,300 - 0.061 -D3 5,000 2.500(4.400) 0.071 0.036(0.063) 
P3 3,200 - 0.045 -PS 670 - 0.0095 -D4 1,400 600(800) 0.0198 0.009(0.011) 
P6 1,100 - 0.016 -

72 11.4 CeV P8 1300 - 0.021 _ 
3 .4X10" D5 3,800 1,100(1,800) 0.053 0.015(0.025) 
3.6 c m 1 area P9 3,200 - 0.04S -

73 11.4GCV PI 3 2,000 - 0.031 0.025 
4 . 1 X 1 0 " D6 9,500 2,600(11,000) 0.149 0.041(0.172) 
4.9 c m 1 area P16 5,700 - 0.089 -P17 5,000 2,000 0.078 0.031 

D7 3,000 700(2,600) 0.047 0.011(0.041) 
P19 2,000 - 0.031 -

74 11.4 GeV P22 1,800 - 0.026 -
3 . 7 x 1 0 " D8 4,500 1,500(3,600) 0.065 0.022(0.052) 
4.1 c m 1 area D9 8,700 2,000(4,900) 0.126 0.029(0.071) 

P23 4,200 - 0.061 -P24 1,200 - 0.017 -D10 2,900 1,000(1,400) 0.042 0.015(0.020) 
P l l 2,000 - 0.029 -

80 11.4 GeV P10 12,000 - 0.041 _ 
2 . 7 X 1 0 " D8 27,000 13,000 0.093 0.045 
7.1 c m ' P19 38,000 - 0.131 -D9 47,000 20,000 0.162 0.0^9 

P23 22,000 - 0.076 -D10 37,000 16,000 0.128 0.055 

d P designates Lucite TLD holder! D, D-38 plate. 

''The fission dose within parentheses is for " J U, that without parentheses is fo r J , B U. 

cEnor estimated for tile TLD data is+15%. For the fission measurements the error is -30% for the medium doses and may exceed 
100% for very low and high doses. 
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derived from the average of three highest doses at 
each depth, except when the beam si/e is comparable 
to the dimensions of a single TI.L) or when thedose 
varies rapidly from one detector location to the next. 
I he b"am area was measured al full-width, half-
maximum valueofthedo.seconioui for the first T l .D 
plate in cacli experiment. 

From the data in Table I, we have plotted in Fig. 9, 
part in) th'.- 11.1) specific dose as a function of depth 
for one measurement at each energy for visual com­
parison. Hy comparing the specific do:;e in the back 
ol a target relative to that in front, we can qualita-
lively assess the penetration of the incident particles 
and of the secondary showers they produce. The 
specific dose-, from fission are plotted separately in 
Fig. 9. pan fb), because the fission detectors were 
not located at all the T i n depth positions. 

"I he specific dose data in 'I able I and Fig. 9 sum-
m;iri/i: the results foi rough comparison of effects 
from incident particles ol different energy. 

TC R e s u l t s 

An example of the data reduction process for the 
A M . thermocouple insti umented stack run (No. 78) 
is given in Appendix F. Four methods outlined in 
Appendix Fare available to reduce the data. The pre­
ferred method yields a best estimate of 150-220 
MeV/fission. Refinement of the experimental me­
thods are needed, but we have demonstrated the 
potential of the technique. 
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Fig. 9. Specific dose at various depths frt»..t particle beams far 
(a) TI.D data and (b) fission data. (Defectors at P locations 
were in I.ucitt- plates. Detectors at D locations were in"»U plates.) 
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DISCUSSION AND CONCLUSIONS 

The data we present here were taken from many 
experiments over a span of more than one year with 
suitable accelerator beams at different U.S. labora­
tories. The data provide detailed information on 
dose at different locations in selected targets from a 
variety of incident particle beams. Not all of the in­
formation contained in the raw data has yet been 
extracted. Additional useful results can be obtained 
with some effort and may be available in the future. 
The uncertainty of the TLD doses is ± 15% in the 
dose range below I01 rad, and somewhat higher for 
doses >I0 ? raj The fission measurements cither 
from Lexan-track counting orfrom residualgamma-
ray counting are generally within a twofold differ­
ence of one another, although larger differences have 
sometimes been observed. These differences arc a 
measure of the uncertainties in the results. The 
following arc conclusions that can be drawn from 
our mea-urcments. 

1. Even T not measured in detail, there is some 
buildup at ail incident energies, i.e., initially the 
energy density deposited increases as a function of 
target depth. The buildup is larger and the subse­
quent drop is slower for high-energy protons than for 
low-energy protons or electrons. 

2. There arc variations in specific dose results as a 
result of beam size and shape; thus, one should be 
cautious when comparing the results from one run to 
the next. For example, beam sizes in electron and 
most proton runs are different enough to invalidate 
absolute comparisons of specific dose For a valid 
comparison, the beam size and shape from one 
incident beam to the next must be identical. 

3. The 500-MeV-electroii beam deposits most of 
its energy in the first few cm of the target. The TLD 
dose is reduced 25,000-fold after 4 in. of uranium, 
con.pared with a buildup factor of 2.5 in the 
28.5-GeV proton run. 

4. The fission dose is generally two- to fourfold 
lower than the TLD dose for protons in the front of 
the target. After the beam penetrates deep into the 
target, the measured fission dose often is compar­
able with the TLD dose, especially in *35U, where 
low-energy neutrons may contribute to dose. 

5. In general, the fission density observed in 2 3 i U is 
two- or threefold higher than the density in 2 j l iU. 
Considering that the high-energy fission cross sec­
tions might be comparable, this suggests a contribu­
tion from low-energy (< I MeV) neutrons, compar­
able to that of high-energy particles. 

6. One measure of deep penetration by beams is 
the energy deposited in the back of the target relative 
to the energy deposited in front. By comparing the 
doses from Table I and Fig. 10, we found that shower 
production and smaller attenuation of the high-
energy proton beam is the most effective in de­
positing energy in the back of the target, while 
0.5-GeV electrons are the least effective. 

7. There are some problems that are not yet re­
solved. For example, (a) there is ~3.5 times as much 
, 4 0Ba produced in the proton experiments as would 
be calculated from fission events alone, (b) consis­
tently higher doses are seen in TLD's embedded in 
2 J t !U compared with those TLD's in Lucite 
~ l /4 in. away, and (c) the measured fission density 
is higher inside the 2 3 8 U plates compared with the 
density on the surfaces. 
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APPENDIX A 
DOSE CONTOUR PLOTS 

TLD DETECTORS IN LUCITE PLATES 

(Location numbers are with respect to incident beam.) 



DOSE - RAOS 
a - 5 OOOE'OO c - 1 OOOE'OI c - S 000E«0I 
E - 3 500E*0I 
F - 5 OOOEtOI 
0 - 6 500E>01 
H - 1 OOOE*OS 
1 - 1 700E*0S 
J - S 300E*02 
K - 3 500E*02 

RUN DATE 8/5/76 
PARTICLE PROTON 
BEAM ENERGY H.88 GEV 
TARGET fP RUN 2 
PLATE NO P3 

TE LOCATION..1 

45° 90° 135° 

Fit. A-l. 

18 



OOSE - RAOS 
e - 5.000E-00 
c - l.000E»01 
o - S.OOOE«OI 
E - 3.500E+0I 
F - 5.000E»OI 
0 •• 6.500E»0I 
H - 1 .000E*0S 
1 - 1.700E»OS 
J - 2.300E*03 
K - 3.saoe*oi, 

RUN DATE 6/5/76 
PARTICLE PROTON 
BEAM ENERGY M 38 GEV 
TARGET FP RUN 2 
PLATE NO PH 
PLATE LOCATION..2 

* CM. 

I II 
°° 

i 
i i 

j 45° 

/ 

/ 

\ m 
\ 

'v. 

i 90° ii 135° 

Fl|. A-2. 
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rOSE - RAOS 
.) - 5.00GE*C0 

1.000E»OI 
a.000E«QI 
3.500E*0I 
5.000E*OI 
6.500E+0I 
I.OOaE*OS 
1.700E*02 
2.300E+02 
3.500E»02 

RUN DATE 6/5/76 
PARTICLE PHOTON 
•CAM ENERGY <«.M CEV 
TARGET FP RUN 2 
PLATE NO.' P5 
PLATE LOCATION..3 

» 

* — i »-i % CM. 

90° 135° Kb 
- z ' - ^ 

i / 
/ / 

\ 
X 

i 

Fi|. A J. 
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RUN OATE 6/5/76 
PARTICLE OROTON 
BEAM ENEROY t.BB OEV 
TARGET FP RUN 2 
PLATE NO P6 
PLATE LOCATSON..H 

:i o° 
• 

45° m 
1 _ 
j ; J " \ 

135° 

111 

Fi{. *•*• 

21 



DOSE - RADS 
6 - 5.000E*00 

I.OOOE'01 
2.000E*OI 
3.500E*OI 
5.0OOE+OI 
6.500E*0I 
I.OOOE*OS 
I.700E*02 
2.30DE*02 
3.500E*0S 

RUN DATE 6/5/76 
PARTICLE PROTON 
BEAM ENERGY 4.96 CEV 
TARGET FP RUN 3 
PLATE NO P7 
PLATE LOCATfON.,5 

45° 90° 135° 

:! 1 

Fij . A-S. 
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DOSE - RAOS 
8 - 1 .500E-•00 
C - 1 .QQOE-• 01 
0 - 2 .OOOE-• 01 
E - 5 .OOOE-•01 
F - 7 .SOOE*0! 
G - 1 .OOOE' 'OB 
H - 1 .500E< • OS 
I - a .OOOE' 'OS 
J - a .500E»02 
K - 3 .OOOE< •02 

RUN DATE 6/5/76 
PARTICLE .PROTON 
BEAM ENERGY 1.8B GEV 
TARGET FP RON 3 
PLATE NO PS 
PLATE LOCATION..t 

< 1—•—i » T n CM. 

:! 45° 90° 135° 

Fig. A-*. 
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OOSE - RADS 
B - I.SOOE*00 
C - I.000E*0! 
D --2.000E*01 
E - 5.000E*OI 
F - 7.500E*0I 
G - I.O00E*02 
H - I,500E»0a 
I - S.OOOE*OS 
J - S.500E-05 
K - 3.000E*02 

RUN DATE 6/5/76 
PARTICLE PHOTON 
SEAM ENERGY H.88 OEV 
TARGET FP RUN 3 
PLATE NO P9 
PLATE LOCATION..5 

* CM. 

45° 90° 135° 

Fit A-7. 
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OOSE - RAOS 
e - S.O0OE*OQ 
c - !t.00OE*OO 
D - 5.500E*00 
E - 7.000£*00 
F - 1.000E*0l 
0 - 3.000E*OI 
H - 5.000E«0I 
1 - "!.OOOF.*OI 
J - 9.000E*0I 
K - 1.IOOE*OS 

RUN DATE 6/5/76 
PARTICLE PROTON 
BEAM ENERGY 2.10 CCV 
TARGET FP RUN H 
PLATE NO PIO 
PLATE LOCATION..! 

T-"—I »-1 1 CM. 

45° • 90° "It?1 :: 135° 

Flj, A-i. 
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DOSE - RADS 
B - ^ . 0 0 0 E • 0 0 
C - H . 0 0 0 E * 0 0 
D - 5 . 5 0 0 E » 0 0 
E - 7 . 0 0 0 E » 0 0 
F - 1.OOOE'OI 
G - 3 . 0 0 0 E * 0 I 
H - 5 . 0 0 0 E * D I 
] - 7 . 0 0 0 E * 0 I 
J - 9 . 0 0 0 E * 0 I 
K - 1.IOOE*OS 

RUN DATE 6/5/76 
PARTICLE PPSTON 
BEAM ENER-Y 2. 10 OEV 
TARGET FP RUN 4 
PLATE NO PI I 
PLATE LOCATION..2 

1 1 CM. 

45° 90° 135° 

Flg.A-9. 
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OOSE - RADS 
B - S.OOOE'OO 
C - M.000E*00 
0 - 5.500E*00 
E - 7.ooae*ao 
F - 1.O00E*0l 
0 - 3.000E»0I 
H - 5.000E»0I 
1 - 7.000E«0I 
J - 9.000E*01 
K - 1.IOOE*02 

RUN DATE 6/5/76 
PARTICLE PROTON 
BEAM ENERGY S.IO GEV 
TARGET. ..* rP RUN t 
PLATE NO P12 
PLATE LOCATION..3 

•! 0° 45° 3 90° 135° 

Fit. A-10. 
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00 5E - RADS 
B - J.OOOE'OO 
C 4.000E*00 
D 5.50CE*00 
E 7.000E*00 
F 1.OOOE*OI 
G J.OOOEtOI 
H - S.OOOEtOI 
1 7.000E'»0I 
J -- 9.000E»0I 
K - 1.IOOE«OS 

RUN OATE 6/5/76 
PARTICLE PROTON 
BEAM ENERGY 2.10 GEV 
TARGET fP RUN 4 
PLATE NO PI 3 
PLATE LOCATION..4 

* CM. 

"TtW : 45° 90° 135° 

Fii.A-11. 
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DOSE - RADS 
e - a OOOE • 0 0 

c - M OOOE • 0 0 
D - 5 500E 00 
E - i OOOE • 0 0 
F - i OOOE • 0 1 
G - 3 OOOE 01 
H - 5 OOOE^OI 
1 - 7 OOOE 01 
J - 9 OOOE»OI 
K - 1 IOOE OS 

RUN DATE 6/5/76 
PARTICLE PROTON 
BEAM ENERGY 2.10 CEV 
TAROET FP RUN >) 
PLATE NO PB2 
PLATE LOCATION..5 

* CM. 

45° ;TTOT 90° 135° ^ ~^%Jk 

1 
1 '. 

y 
\ \ \ 

Fl t. A-12. 
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DOSE - RADS 
8 - 1.OOOE«0l 
C - I.SOOE'OI 
D - 2.000E«OI 
E - s.eooE»oi 
F - 5.000E»OI 
G - 1 .OOOE*02 
H - 2. IOOE»02 
1 - 3.000E«06 
J - 4.000E»02 
K - 4.500E*02 

RUN OATE 6/20/76 
PARTICLE PROTON 
BEAM ENERGY 0. SO GEV 
TARGET FP RUN S 
PLATE NO PI3 
PLATE LOCATION..I 

H| CM. 

0° 45° 90° 135° 

I ii 

Fij. A-13. 
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DOSE - RADS 
B - 1 ODOE 01 
C - 1 500E 01 
D - s COOE 01 
E - s aooE< 01 
F - 5 OOOE 01 
G - 1 OOOE OS 
H - ? 10DE OS 
1 - 3 OOOE< OS 
J - M OOOE« 02 
K - 4 500E< 05 

K!H DATE 6/20/76 
PARTICLE PROTON 
BEAM ENERGY 0.80 GEV 
TARGET FP RUN 5 
PLATE NO PS\ 
PLATE LOCATION..S 

n CM. 

45° i! 90° •I 135° 

"I|. A-14. 
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RUN OATE 6/20/76 
PARTICLE PROTON 
BEAM ENERGY 0.80 GEV 
TARGET FP RUN 5 
PLATE NO PS2 
PLATE LOCATION..1 

1 CM. 

0° 45° 90° 135° 

J. 

Flt. A-I5. 

32 



DOSE - RAOS 
6 - 1.OOOE'OI 
c - 1.500E«0I 
o - S.OOOE.OI 
E - a.sooE'Oi F - 5.000E-OI 
o - 1.000E«02 
H - e.\ooE->oe 
1 " 3.000E.02 
J - M.OO0E.05 
K - 'i.SOOE'OS 

RUN DATE 6/20/76 
PARTICLE PROTON 
BEAM ENERGY 0.80 GEV 
TARGET FP RUN 5 
PLATE NO PSi 
PLATE LOCATION..4 

.1 0 45° 90° 135° 

Fit. A-li. 

33 



DOSE - RAOS 
B - 1 000C-0I 
C - 1 .501>E*0' 
D - J.000E*01 
E - 2.50QE*OI 
F - 5.000E«01 
G - 1 ,0OOE»O2 
H - 3.IOOE»02 
1 - 3.000E-0S 
J - >i.oooE-»oa 
K - W.500E*08 

RUN OATE 6/20/76 
PART ICLE PROTON 
BEAM ENERGY 0.80 GEV 
TARGET fP RUN 5 
PLATE NO PS* 
PLATE LOCATION..5 

45° 90° 135° 

N I 4-' \ i ! 
X i 

Fij. A-17, 

34 



DOSE - RAOS 
B - 3.000E*00 
C - I.OOOE'01 
D - H.OOOE'O 
E - 6.500E*OI 
F r I.a50E*02 
0 - 2.500t*05 
H - 6.000E»0S 
1 - !.500E*03 
J - 5.000E*03 
K - 1.500E»04 

RUN DATE 9/15/76 
PARTICLE ELECTRON 
BEAM ENERGY 500MEV 
TARGET FP RUN 51 
PLATE NO P19 
PLATE LOCATION. .1 

:: C° 45° 90" 135° 

Fit. A-18. 

35 



DOSE - RADS 
B - 3 .000E»00 
c -9 .OOOEtOO 
D - 5 .OOOE*DI 
E - 5 .OOOE-Ol 
F - 7. .500E»01 
G - I .250E.OE 
H - 8. OOOE»02 
1 ' 3. 00OE»02 
J ' 1 . OOOE'Ot 
K ' 1. gOOE'OM 

RUN OATE 9/ 15.'76 
PARTICLE ELECTRON 
BEAM ENERGY 500MEV 
TARGET FP RUN 51 
PLATE NO PIS 
PLATE LOCATION..2 

* CM. 

Fit. A-19. 

36 



DOSE - RADS 
e - 5 .500E -01 
c - 3 .O00E -01 
D - H OOOE -01 
E - S OOOE -01 
F - 6 OOOE o: 
G - 8 OOOE 01 
H - 1 550E*00 
! -1 500E< 00 
J - 1 O00E*04 
K - I 200E 04 

RUN DATE 9/15/76 
PARTICLE ELECTRON 
BEAH ENERGY 500MEV 
TARGET FP RUN 51 
PLATE NO P17 
PLATE LOCATION..1 

FIf. A-20. 

37 



B I .860E-01 
C • 1 .900E-0I 
D - 1 .950E-01 
E S .OOOE-OI 
F 1 500E*03 
G 3 OOOE'03 
H 5 000E»03 
1 7 500E*03 
J - I OOOE*OM 
K - 1 200E*04 

RUN DATE 9/15/76 
PART I CLE ELECTRON 
BEAM ENERGY 500HEV 
TARGET FP RUN 51 
PLATE NO PI6 
PLATE LOCATION..4 

. 0° 

Fit. A-21. 

38 



DOSE - RADS 
e - a . 300E -01 
c - 2 . 500E • 0 2 
D - s 000E •oe 
E - i OOOE •03 
F - i 500E •03 
G - 3 0OOE*03 
H - 5 OOOE •03 
1 - 7 500E 03 
J - 1 00OE*04 
K - 1 200E»0H 

R X X X X 
X X X X X 

X X X X X 
X X X X X 

RUN DATE 9/15/76 
PART 1CLE ELECTRON 
BEAM ENERGr 500MEV 
TARGET FP RUN 51 
PLATE NO P13 
PLATE LOCATION..5 

X X X X X 

X X X X X 

X X X X X 

• [ ' • • - ! 

45° 

Flj. A-22. 

39 



DOSE - RAOS 
B - 7.500E»0I 
C - 2.500E»05 
0 - 5.000E*0S 
E - 1.000E*03 
F - 1.500E«03 
G - 3.000E«03 
H - 5.000E*03 
1 - 7.500E«03 
J - 1.000E*0>I 
K - 1.300E»01 

RUN DATE 9/15/76 
PARTICLE ELECTRON 
BEAM ENERGr 500MEV 
TARGET FP RUN 52 
PLATE NO P6 
PLATE LOCATION..5 

*-l * CM. 

90° 1LP-

[J A 
/ \ 

• * s ^ 

135° 
r-, 

! • / 
/ 

\ \ 
\ 

-/ \ 

Fi|. A-23. 

40 



DOSE - RADS 
B - S.500E*00 
C - t.00DE*00 
D - 6.000E*00 
E - 9.000E+0D 
F - 1.500E*OI 
G - S.500E*01 
H - 3.500E*0I 
I - 4.500E»0I 
J - 5.500E*0I 
K - 6.000E-1-OI 

RUN DATE 9/15/76 
PARTICLE ELECTRON 
SEAM ENERGY 5Q0MEV 
TARGET FP RUN SS 
PLATE NO PSI 
PLATE LOCATION..3 

0° 

"T • • • l " 

• 45 ° A « 
/ \ / \ / \ \ 

; / 
\ 
\ 

Flj. A-M. 

41 



DOSE - RADS 
B - I.IOOEtOO 
C - 1.300E*00 
D - I.500E»00 
E - I.SOOE'OO 
F - S.OOOE»00 
G - ?.200E*00 
H - S.H00E»00 
I - 2.600E»00 
J - I.OO0E»OM 
K - I.SOOE*01 

RUN DATE 9/15/76 
PARTICLE ELECTRON 
BEAM ENERGY 500MEV 
TARGET EP RUN 52 
PLATE NO PES 
LATE LOCATION..4 

1 CM. 

90° 135° 

Fit. A-25. 

42 



DOSE - RAD5 
B - B.OOOE-01 
C - 9.000E-0I 
D - I.800E«00 
E - m00E»00 
F - !.600E»00 
G - I.800E«00 
H - 2.000E»00 
I - 2.200E*00 
J - S.400E*00 
K - 2.600E*00 

RUN DATE 9/15/76 
PARTICLE ELECTRON 
BEAM ENERGY 500MEV 
TARGET FP RUN 52 
PLATE NO P23 
PLATE LOCATION..5 

0" 45" "fgo0 
:< 135° 

Fit, A-26. 

43 



DOSE - RADS 
B - 1 .500E-O0 
C - S.OOOE'OO 
D - 3 . 0 0 Q E ' 0 0 
E - 5 . 0 0 0 E - 0 0 
F - ? .500E»OI 
0 - 1 .000E*0S 
H - 5 . 0 0 0 E - 0 S 
I - 3 . 0 0 G E ' 0 3 
J - 1.OOOE'04 
K - 3.000E»0-» 

RUN DATE 9/15/75 
PARTICLE ELECTRON 
BEAM ENERGY 500MEV 
TAR6ET FP RUN53 
PLATE NO PIS 
PLATE LOCATION..H 

0° 45° 90° :! 135° 

Flj. A.-M. 

44 



DOSE - RADS 
B - 7.500E-0I 
C - 2.000E'02 
D - 3.000E*OS 
E - 7.500E*0B 
F - l.000E->03 
G - £.000E«03 
H - 5.00DE»03 
1 - l.00OE*Ot 
J - g.OOOE'OH 
K - 4.000E*04 

RUN DATE 9/16/76 
PARTICLE ELECTRON 
BEAM ENEROr 500MEV 
TARGET FP RUN 53 
PLATE NO Pll 
PLATE LOCATION..5 

0° /• fcff 

1 " 

45° A ft..* 

/' J V 
r: 
!-

90° 

/ \ 

•; J 1 

Fie. A-28. 

45 



DOSE - RADS 
B - S.000E*00 
C - 5.000E*00 
0 - 1.0D0E»0I 
E - 8.500E«OI 
r - 5.000E*0I 
G - 1.000E*08 
H - 3.000E*02 
I - 7.500E*05 

J - 7.500E«-03 
K - 3.000E»04 

RUN DATE 9/15/76 
PARTICLE ELECTRON 
BEAM ENERG? 500MEV 
TARGET FP RUN 54 
PLATE NO P4 
PLATE LOCATION..3 

M CM. 

135° 

i 
\ 
\ 

Fit. *•*»• 

46 



DOSE - RADS 
B - 5.000E»00 
C - :.030E*0! 
D - 2.500E*0! 
E - 5.000E*01 
F - 7.5O0E*O! 
G - I.000E*0e 
H - 2.000E*05 
I - 3.000E+02 
J - 5.000E'0a 
K - 7.000E+02 

RUN DATE 9/16/76 
PART I CLE ELECTRON 
BEAM ENERGY 500MEV 
TARGET FP RUN 54 
PLATE NO P5 
'LATE LOCATION..3 

* CM. 

0° /. u 
/ 

/' 
/ 

\ 

45° 
\ 

90° A 

/ 
S~£-

! ' 

A 

/ \ 
\ 

-' \ 

135° 

/ 
/ 

/ 
/ 

' \ 
\ 
\ 

Fi|. A-30. 

47 



DOSE - RADS 
B - 3.000E*00 
C - 4.000E»00 
D - 5.0O0E*00 
E - 6.000E*00 
F - 7.0D0E»00 
G - 8.000E-00 
H - 9.000E*00 
I - 1.000E*0I 
j - i.oooE»cm 
K - I.SOOE^OH 

RUN DATE 5/16/76 
PARTICLE ELECTRON 
BEAM ENEROY 500MEV 
TARGET FP RUN 5H 
PLATE NO P7 
PLATE LOCATION..4 

<( CM. 

Fie. A-31. 

48 



DOSE - RADS 
8 - 3.000E*00 
C - 4.DOOE+00 
D - 5.000E-00 
E - 6.OOOE*OO 
F - 7.000E«00 
G - B.OOOE*00 
H - 9.000E*00 
1 - 1.OOOE*01 
J - 1.300E*OI 
K - !.500E*0I 

RUN DATE 5/16/76 
PARTICLE ELECTRON 
BEAH ENERGY 500MEV 
TARGET FP RUN 5t 
PLATE NO P9 
PLATE LOCATION..5 

<( CM. 

Fif. A-32. 

49 



DOSE - RADS 
B - 5.000E-0I 
C - 2.000E»00 
D - 3.000E*00 
E - 1.000E«01 
F - M.0OOE«OI 
G - 1.OOOE'DS 
H - 3.000E*0S 
1 - 1 .OOOEt-03 
J - 7.500E*03 
K - ?.500E»0H 

RUN OA1E 5/16/75 
PARTICLE ELECTRON 
BEAM ENERGY 500MEV 
TARGET FP RUN 55 
PLATE NO P3 
PLATE LOCATION..I 

0° 

A " 
: 90° 

/ 
n W3 

• 
1 

1 
/ \ 

\ 

1- / V' 

135° .i 
: ) 
1 i 

^ 

/ 
/ 

/ \__ 
"~~~" ~~~~~~ 

Fig. A-33. 

50 



DOSE - RADB 
B - E.OOOEtOl 
C - 3.500E*01 
D - 5.500E*0I 
E - 7.500E*OI 
F - 1.250E*02 
G - 2.000E*C2 
H - 5.000E*02 
I - 1.000E*03 
J - !.500E»03 
K - 3.000E*03 

RUN DATE 12/9/76 
PARTICLE PROTON 
BEAM ENERGY 28. 5GEV 
TARGET FP RUN 61 
PLATE NO P3 
ATE LOCATION..! 

135° 

Flj. A-34. 

51 



DOSE - RADS 
B - 9.000E-»0! 
C - e.500E»OS 
D - 7.600E»02 
E - l.500E*03 
F - 3.000E*03 
G - 5.000E*03 
H - 7.500E»03 
1 - 1.000E+04 
J - I.200E*04 
K - 1.400E*Q4 

RUN DATE 12/9/76 
PARTICLE PROTON 
BEAM ENERGY E8.5GEV 
TARGET FP RUN 61 
PLATE NO P4 
PLATE LOCATION..5 

90° m A 
y / \ 

Flj. A-35. 

52 



DOSE - RADS 
B - 7.500E*0I 
C - 5.500E*02 
0 - 5.000E*02 
E - I.OO0E*03 
F - I.500E*03 
G - 3.000E*03 
H - 5.000E*03 
1 - 7.500E»03 
J - I.000E-04 
K - 1 .500E->0H 

RUN DATE IS/9/76 
PARTICLE PROTON 
BEAM ENERGY 28.5GEV 
TARGET FP RUN 6! 
PLATE NO P5 
PLATE LOCATION..3 

•H C M . 

135° kg 1 

\ 

Fl|. A-36. 

53 



DOSE - RADS 
B - 5.000E+01 

6.000E»0I 
7.500E*0I 
1.000E*02 
l.500E*03 
2.500E«0? 
5.000E*OS 
7.500E*05 
I.000E*03 
1.200E 

RUN OATE 15/9/76 
PARTICLE PROTON 
BEAM ENERGY 28.5GEV 
TARGET FP RUN 61 
PLATE NO P6 
PLATE LOCATION. .<t 

«• fcr 
\ • 

A 

.,' V. 
90° 

/ \ 

%£} 

/ 

'"" 

135° 

Fl(. A-37. 

54 



DOSE - RADS 
B - 8.00OE*OI 

I .OOOE'OB 
l.SOOE*02 
S.5DOE«Oe 
4.000E»02 
7.500E«02 
1.000E«03 
I,5n~E*03 
B.a50E*03 

RUN DATE IS/9/76 
PARTICLE PROTON 
BEAM ENERGY 28.5GEV 
TARGET FP RUN 61 
PLATE NO PB 
PLATE LOCATION..5 

K - S.750E*03 

90° 135° 

Flj. A-38. 

55 



DOSE - RADS 
B - 5 . 000E • DO 
C - 1 .OOOE ••01 
0 - 5 500E • 01 
E - 5 OOOE •01 
F - 7 500E • 01 
0 - 2 000E«02 
H - 5 OL'OE 0? 
1 - 1 OOOE 03 
J - 1 500E 03 
K - 2 OOOE 03 

RUN DATE 12/9/76 
PARTICLE PROTON 
BEAM ENERGY 2B.5GEV 
TARGET FP RUN 62 
PLATE NO P22 
PLATE LOCATION..4 

90° 
A 

1 
i * A 
~ -"" 

Fl(. A-39. 

56 



RUN DATE 12/9/76 
PARTICLE PROTON 
BEAM ENERGY 28.5GEV 
TARGET FP RUN 62 
PLATE NO P24 
PLATt LOCATION..5 

45° / \ 
i 

I, 

/ 

it 30° 

t ! 

135° 

Klj. A-W. 

57 



DOSE - RADS 
B - 9.000E*01 
C - 1.50DE+0E 
D - 2.250E+0S 
E - 3.500E*0S 
F - 7.500E»05 
G - 1.500E»03 
H - 3.000E'03 
1 - 4.000E»03 
J - 5.000E»03 
K - 6.000E*03 

RUN DATE 12/9/76 
PARTICLE PROTON 
BEAM ENERGY S8.5GEV 
TARGET FP RUN 63 
PLATE NO P9 

ATE LOCATION..! 

45° r 

1 \ ? 
/ 

1 \ 
. —' \ / 

90° f \ m 
f ! / \ 
i '. /~~~' 

-

135° 

Fl(. A-41. 

58 



DOSE - RADS 
B - 5.000E*02 
C - 9.000E»0S 
D - I.500E»03 
E - 2.500E«03 
F - 5.000E»03 
G - 7.500E»03 
H - 1.000E*0>I 
1 - 1.500E*0M 
J - S.500E*04 
K - 3.300E*OM 

RUN DATE 1B/9/76 
PARTICLE PROTON 
BEAM ENERGY 2S.5GEV 
TARGET FP RUN 63 
PLATE NO PIO 
PLATE LOCATION..2 

45° 90° 135° 

Fit. A-42, 

59 



DOSE - RAOS 
B - H.OOOE»08 
C - 7.500E»02 
D - 1.5'J0E*03 
E - 3.000E»03 
F - f.000E+03 
G - 7.500E+03 
H - l.OOOE+QH 
I - I.500Et04 
J - 5.000E*ON 
K - £.400E»04 

RUN DATE ia/9/76 
PARTICLE PROTON 
BEAM ENERGY 28.5GEV 
TARGET FP RUN 63 
PLATE NO Pll 
PLATE LOCATION..3 

Fit. A-43. 

60 



DOSE - RADS 
B - 7.500E*01 
C - 1.000E»05 
D - 5.500E*05 
t - 3.500E*OS 
F - 5.000E*02 
G - 7.500E*02 
H - I.OO0E+D3 
I - l.500E*03 
J - 2.000E*03 
K - 2.400E*03 

RUN DATE 12/9/76 
PARTICLE PROTON 
BEAM ENERGY 28.5GEV 
TARGET FP RUN 63 
PLATE NO. . PI3 
fLATE LOCATION..M 

HI CM. 

Fif. A-44. 

61 



DOSE - RADS 
B - 5.000E»02 
C - 7.500E*05 
D - I.00OE*O3 
E - I,500E*03 
F - 2.000E*03 
G - 3.000E+03 
H - >t.000E*03 
I - 5.000E*03 
J - 6.00QE*03 
K - 6.800E*03 

RUN DATE 12/9/76 
PARTICLE PROTON 
BEAM ENERGY 58.5GEV 
TARGET FP RUN B3 
PLATE NO P17 
PLATE LOCATION..5 

Fij. A-45. 

62 



DOSE - RADS 
B - 5.000E*01 

7.500E*01 

RUN DATE 12/9/76 
PARTICLE PROTON 
BEAM ENERGY 28.5GEV 
TARGET FP RUN 64 
PLATE NO P7 
PLATE LOCATION..4 

•K C M . 

0° 45° 
/ \ 

90° 135° 

Fi{. A-46. 

63 



DO! It - RADS 
B • - I.500E+OS 
C • - a.500E*02 
D • - t.O0OE*oa 
E • - 7.500E*0S 
F • - I.250E*03 
G • • 2.500E*03 
H • - 5.000E*03 
1 • - 1.000E*04 

•J • - 1.5DOE*01 
K -- S.500E+04 

RUN DATE IE/9/76 
PARTICLE PROTON 
BEAM ENERGY S8.5GEV 
TARGET FP RUN 64 
PLATE NO P19 
PLATE LOCATION..5 

1 CM. 

135° ftff 

/ / 
/ v 

Flj. A-«. 

64 



DOSE - RADS 
B - 4.000E--31 
C - 7.500E+01 
D - 2.500E+OS 
E - 5.000E+0S 
F - 1.000E+D3 
G - l.500E*03 
H - 3.000E+03 
I - 5.000E+03 
J - 7.500E+03 
K - 1.OOOE'Ot 

RUN DATE 12/9/76 
PARTICLE PROTON 
SEAM ENERGY S8.5GEV 
TARGET FP RUN 66 
PLATE NO PI6 
PLATE LOCATION..! 

0° fcf 
- f\ 

J • 
I " 
? ; 

/ 
/ \ 

/ ^ 

• • ' 

45° 

-A 

1 
y \ 

\ 
\ 

m3 
•* A 

i " / \ 

135° li-1-
/ \ \ \ 

/ . V 

Fi|. A-48. 

65 



DOSE - RADS 
B 2 . 0 0 0 E * 0 I 
c 3 . 0 D 0 E * 0 1 
D 6 . 5 0 0 E » 0 1 
r 9 . 0 0 0 E * 0 I 
F - 1 .750E<-0a 
G 3 . 5 0 0 E * 0 2 
H - 5 .0D0E*0S 
1 - 7 . 5 0 0 E * 0 ? 
J 1.00OE-O3 
K - 1 .5U0E-03 

RUN DATE i mm 
PARTICLE PROTON 
BEAM ENERGY ISGEV 
TARGET FP RUN 7 
PLATE NO PI 
PLATE LOCATION..1 

45° 90° !! 135° 

\ ! i 

Fl|. A-49. 

66 



OOSE - RADS 
B - 7.500E*0I 
C - 1.500E*02 
D - 3.000E+02 
E - 5.000E+02 
F - 7.0DDE*0S 
C - 1.000E*03 
H - 1.500E*03 
1 - 2.000E<-03 
J - 3.000E*03 
K - 4.0UOE>03 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY I2GEV 
TARGET FP RUN 71 
PLATE NO P4 
PLATE LOCATION..2 

1 CM. 

45° 9Q° 135° 

V 

Fit. A-SO. 

67 



DOSE - RADS 
B - 7.500E»0I 
C - 1.500E+02 
D - 2.000E*02 
E - 3.000E-KJ2 
F - 5.000E--02 
0 - 7.000E-I-0? 
H - 1.000E*03 
I - 1,50aE»03 

J • ?.000E*03 
X - S.7U0E-D3 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY I2GEV 
TARGET FP RUN 71 
PLATE NO P3 
PLATE LOCATION..3 

1 CM. 

• 0° Jtf- ; 45° ft fi. 
• 

90° It*" 

- 
t 

I 
t 

/ ' 
. • : , . . 

/A 
/ \ 

\ 

135° 

Fi|. A-51. 

68 



DOSE - RADS 
B - 3 . 0 0 0 E > 0 ) 
C - • f .OOOE-Ol 
D - 5 .OOOE*0] 
E - 1.ODOE*OS 
F - 2 . 0 0 0 E » 0 2 
G - 3 . 0 0 0 E - 0 ? 
H - 4.oooE*oe 
1 - 5 . ? 5 0 E * 0 2 
J 1.OOOE'04 
K - i.euoE-»cm 

RUN DATE 1 / 15/77 
PARTICLE PROTON 
BEAM ENERGY 1SGEV 
TARGET FP RUN 71 
PLATE NO P5 
PLATE LOCATION..4 

45° 

/ \ 

90° I 135° 

Fi| . A.52. 

69 



DOSE - RADS 
B • 4 .OOOE ' 0 1 
C - 7 .500E • 0 ] 
D - 1 500E •0? 
C - ? 500E 0? 
f - 3 5 0 0 ! > 0 5 
0 - b OOOE •0? 
H - 7 OOOE 0? 
1 - ] OOOE 03 
J - ] OOOE OH 
K - I 2O0E 0»i 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY I2GEV 
TARGET FP RUN 71 
PLATE NO P6 
PLATE LOCATION..5 

45° ;i 90° 135° 

Flj. A-53. 

70 



DOSE - RADS 
B - B.OOOE'OO 
C - 1 .OOOE'OI 
D - 5 . 5 0 0 E * O I 
E - M.OOOE'OI 
F - 7 .500E»Q1 
G - P . 5 0 0 E * 0 ? 
H - 5 . 0 0 0 E - . 0 ? 
1 - 9 . 0 0 0 E - 0 ? 
J • t . ? 0 0 E » O 3 
K - i . S U O E ' O t 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY I2GEV 
TARGET FP RUN 72 
PLATE NO P8 
PLATE LOCATION. .•* 

45° 90° 135° 

Fl|. A-54. 

71 



DOSE - RADS 
a - ? . 0 0 0 E » 0 l 
C - 5 . 0 0 0 E - P I 
D - 7 . 5 0 0 E - 0 I 
E - ? .5DDE»0? 
F - S.OOOE'Oa 
6 - 1.OOOE'03 
H - 1 ,500E»03 
1 - ? . ? 5 0 E » 0 3 
J • 3 .0Q0E ' ' 03 
K - 1 ,?UOE»04 

RUN DATE IMS/77 
PARTICLE PROTON 
BEAM ENERGY 12GEV 
TARGET FP RUN 75 
PLATE NO P9 
PLATE LOCATION..5 

! 0° 
1 

45° 90° 135° 

Fit. A-5S. 

72 



DOSE - RADS 
S - 2 500E 01 
C - 5 .000E ' 0 1 
D - 7 500E •01 
E - 1 500E»02 
F - 2 500E 02 
G - 5 OOOE->02 
H - 1 OOOE 03 
I - 1 500E 03 
J - I 75CE-03 
K - 1 2UOE OH 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY I2GEV 
TARGET FP RUN 73 
PLATE NO PI3 
PLATE LOCATION..I 

1 CM. 

•I 0° •! 45° 90° 135° 

Fi(. A-St. 

73 



) 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY I2GEV 
TARGET FP RUN 73 
PLATE NO P16 
PLATE LOCATION..2 

45° 90° 135° 

Fi(. *•»• 

74 



DOSE - RADS 
B - 7 . 5 0 0 E » 0 1 
C - 1 500E+0S 
D - £ 500E1-02 
E - 5 oaoE*oe 
F - 1 000E»CJ3 
G - ] 800E*03 
H - a 300E*03 
1 - 3 I00E*03 
J • ! 000E»04 
K - 1 5U0E*04 

RUN DATE l/ia/77 
PARTICLE PROTON 
BEAM ENERGY 12GEV 
TARGET FP RUN 73 
PLATE NO P17 

ATE LOCATION..3 

* - i » CM. 

|45° • 90° 135° 

Fit. A-M. 
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DOSE - RADS 
B - 1 .OOOE 0? 
C - I .750E OS 
D - 3 . OODE OS 
E - 5 .OOOE >02 
F - 7 .50OE >os G - 1 .OQQE • 03 
H - 1 .S50E 03 
I - 1 700E 03 
J • I OOOE 04 
K - 1 2U0E< OW 

RUN DATE I mill 
PARTICLE PROTON 
BEAM ENERGY I2GEV 
TARGET FP RUN 73 
PLATE NO PI9 
PLATE LOCATION..5 

I • 

45° 90° 

I :| 

135° 

Fij. A-S9. 
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DOSE - RAOS 
B "l.ODIE-Dl 
C 6.000E»01 
D 7.500E-0! 
C 1.000E«02 
F 2.000E*02 
G 3.000E*02 
H 5.000E-02 
; 7.500E»02 
J 1.100E*03 
K i .6l)0E«C3 

RUN DATE 1/12/77 
PARTICLE PROTON 
BFAM ENERGY I2GEV 
TARGET FP RUN 7H 
PLATE NO P22 
PLATE LOCATION..I 

0° 45° :; 90° 135° 

Fl(. Ml. 

77 



DOSE - PADS 
3 - E.OOOE--OI 
C - 1 ,000E<02 
D - I . 7 5 0 E - 0 2 
E 2 . 5 0 0 E » 0 2 
F 5 . 0 0 0 E * 0 £ 
G 1 .000E-D3 
H 1 ,50DE*03 
I 2 . 2 5 0 E « 0 3 
J 3 . 0 0 0 E * 0 3 
K - 3 .8U0E»03 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAK rNERGY 12GEV 
TARtt-i FP RUN 74 
PLATE NO P23 
PLATE LOCATION..2 

45° 90° 135° 

Fl|. A-61. 
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DOSE - RADS 
B - S.OOOE+01 
C - 1.500E«02 
D - 3.000E»02 
E - 5.000E*OS 
F - 7.5D0E»0? 
G - 1.000Ei03 
H - 5.000E-03 
I - 7.500F'"'? 
j - i . 0 0 <G-

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY 12GEV 
TARGET FP RUN 74 

' PLATE NO P24 
ypLATE LOCATION..4 

45° 90° 135° 

FiB. A-6J. 
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RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY I2GEV 
TARGET FP RUN 74 
PLATE NO PI I 
PLATE LOCATION..5 

1 0° IL£! If*- 90° 1135° 

FIJ. A-M. 
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DOSE - RADS 
B 5.000E<-00 
C - M.000E»00 
D - B.000E+00 
E 2.000E*0I 
F 5.000E-01 
G 1.000E«O2 
H ?.000E*0? 
1 3 00DE*02 
J 5.000E*0£ 
K 6.5UOE»02 

RUN DATE I / 12/77 
PARTICLE PROTON 
BEAM ENERGY 12GEV 
TARGET FP RUN 75 
PLATE NO PIS 
PLATE LOCATION. 

i| 0° 90" V 
\ l! 

: 135° 

Fit. A-M. 
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D05E - RAD5 
B - 1 OOOE • 01 
C - 3 100E • 0) 
D - 5 OOOE •01 
E - 7 500E • 01 
F - 2 5DOE • 0? 
0 - 5 OOOE OS 
H - 1 OOOE 03 
1 - 1 •iOOE 03 
J • 3 POOE 03 
K - 5 OUOE 03 

RUN DATE l/IS/77 
PARTICLE PROTON 
BEAM ENERGY I5GEV 
TARGET FP RUN 76 
PLATE NO PIO 
PLATE LOCATION..I 

45° 90° 135° 

Fit. A-tS. 
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RUN DATE 6/lt'17 
PARTICLE PROTON 
BEAM ENERGY 1PGEV 
TARGET RUN BO 
PI ATE NO PIO 
PLATE LOCATION..I 

••: 45° •! 90° 

Fif. A-66. 
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DOSE - RADS 
B - 5 . 0 0 0 E - 0 ? 
C - S.QOQE'QS 
D - B.000E»0a 
E - I , 0 0 0 E * 0 3 
r - 2 . 000E*03 
G - 4 . 0 0 C E ' 0 3 
H - 6 . 0 0 0 E * 0 3 
1 •• 1.000E>04 
J - I .SOOE'Oi 
V 1 750E*04 

HUN DATE 6 / 1 4 / 7 7 
PARTICLE PROTON 
BEAM ENEROT IPOEV 
TARGET RUN BO 
PLATE NO HB3 

ATE LOCATION..3 

45° : 135" 

Fl | . A-47. 
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APPENDIX B 
DOSE CONTOUR PLOT NUMERICAL DATA 

Figure B-1 shows the numbering system for the TLD detectors in Lucite. Figures B-2 through B-18 (runs 2 
through 5) have the numerical data written into a pattern corresponding to their holder locations. The doses 
for the remainder of the runs are listed and the coordinates for each detector number are the same as those 
listed for run 51. Radius is in cm, dose in rad. 

Plate code numbering system 

0 
© A^ 

U4? ) ( » I J M4oYl39jh3B) 

01 

Q 0 © 

hoo) Hoi) ( jaA ho?) ha*) 

W ( 173 

(.«) ^ (,«, 
^153] 

(154 ] 
(l59) 

< 163) 

0 
fl66) 

See run-51 data for R, 0 coordinates 

Flj.l-I. 
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Beam energy 4.88 Gi 'V 
Run date 6 /8 /76 
Particle Proton 
Plate N o . . P3 

Plate location _ 1 _ 

{ 3*17 

(7.38 1.76) 

8 r^ Cv) r ? © © © , © j iT 

(i.a V:i.??)uarjY38.ynoo.) U.78J f 3.3 J ( 1.8 J (l32J ( .87 J 

H|.B-I. 
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Beam nnerqy 4.88 GeV 
Run date 6/8/76 
Particle Proton 
Plate No. 
Plate location . 

P4 

3^ 
tee) ( j T ) (erf) (3.5) (2.39) 

FI|.»-3. 
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Beam energy 4 .8BGcV 
Run dale 6 /8 /76 
Particle Proton 
Plate No. P5 
Plate location 3 

U 21J (B.5J (\92\h2..\ M43 J 

FIj.H. 

88 

file:///92/h2../


Beam enerqy 4.88 GeV 

Run dale 6 /8 /76 

Particle Proton 

Plate No. P6 

Plate location 4 

@ e e @ e © 
*) © Ŝ © 

vJ0 

© £T ^ © 
0 

^ 0 4 , 

[ 1 ^ 0 © 

Fit. 8-5. 
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Beam energy 4.88 GeV 
6 /8 /76 

Particle Proton 

Plato No. P7 

Plate location 5 

(3,35 

(7.65 

Q 0 
© VA fa) r\ © 

© ® , ® ©J 
®©@ 

27.5 29.7 28.9 28.6 27.5 23.1 17.5 15. 10.6 7.51 

3G.3 41.9 37.9 37.2 37.4 30.4 25.6 18.5 12.5 8.8 

51.3 48. 56 7 53. 

56.1 

46.2 

51.2 

37.6 29.3 21.3 15.8 

17.1 

10.5 

11.9 56.8 58.8 59.9 

53. 

56.1 

46.2 

51.2 42.4 34. 25.5 

15.8 

17.1 

10.5 

11.9 

57.5 62.3 54.6 67.8 58.6 45.3 35.8 27.3 18.3 12 2 

58.3 65.4 66.6 61.6 56.3 47.1 36.9 2B.7 19.1 12.5 

60.7 60. 60.8 58.8 55.4 42.7 32.3 26.3 1B.5 12.4 

50. 59.1 58.3 56.7 47.2 38.9 31.2 22. 15.7 10.9 

14.7 45.8 50.1 48.1 38.4 33. 28.4 19. 13.8 10. 

34.6 36.4 39.7 35.2 32.2 26.7 22. 15.9 11.5 8.76 

(Z1 9 ) 

3 
'2.39) 

19)( 3.5 ) [ 2 . 3 4 ) ( l . 8 7 ) ( 1 . 5 5 j 

@ e @ 0 @ 

© 
(2I4) 

0 0 

Fle.B-6. 
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Beam energy 4.88 GeV 
6 /8 /76 

Particle Proton 

Plate Nn. P8 

Plate location 4 

FI(.*-7. 
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Beam energy 4.88 GeV 
6/8/76 

Particle Proton 
Plate No. P9 
Plate location 5 

11-47) 

(7.321 

^ 6 j 

11.85) 

u © 

h.23j [2.0T\ U.64)(27.8) M 15̂ ) UJe) (331) h j e ) h.Oj) L&T) 

@ ©,„ 
53.4) / " - \ (17.4 

30.9 
11.9; ^ s (5.63 

7.96 

© 

Q © 

Flt.B-8. 
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Beam energy 2.1 GeV 
6/8/76 

Particle Proton 
Plate Nn. P10 
Plate location 1 

Q 
© 
© © © 

© 
0©r: 

h © © © © ^© 
® 

®Or, 
0 0 0 0 0 

©' 

© © © £> © ^ © 
} d © % ( 

or © r̂  

@ 0 0 0 0 

'© 

© © 0 

© © 

Flt.B-9. 
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Beam energy 2.1 GeV 

Run date 6 /8 /76 

Particle Proton 

Plate No. P11 

Plate locat 'on 2 

© 0 0 
(1.57J 

(3.29) 

0 
B ©. 

0 0 0 0 0 

(3.56] 

(7.06) 

© 

1.11 12.3 

13.9 

18.8 

© 
© 

„a® 
(6.58J (3.74) ( ' 7 8 j r .99) ( . 63 ) 

3.68 ) s ^ \ 

^ ^ ( l . C > 

v 1 3 

13^6) 

(8.04) 

(4.36) 

.92 , 

B 
(1.67) 

.95 1 

FiE.B-10. 
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Beam energy 2.1 GeV 
Run date 6/8/76 
Particle Proton 
Plate No. P12 
Plate location 3 

© © 
© 

© 

(1.15) 

© 
^ 9 4 ) 

© 
© 

11.27 

(2.59 

(4.52 
9 ©© 

© 

(.47 J f ,64j M.02JM.91J (3.68J 

5.57 7.54 8.76 

©Q©®© 

U.23) 

(2^37) 

V33) © E © © © y © 
© § © 

(V) 

Fit. B-ll. 
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Beam energy 2.1 GeV 
6/8/76 

Particle Proton 
Plate No. P13 
Plate location 4 

0 
© 

0 
0 

© 

© 
© 

© 0 © 
© ^© 

© 

00000 

^©©' ©' 
© 

4.18 4.7S 

-©© 

©©00© 

0 
© ^ @ 

© © 
© 

© 
© 

Fit. B-12. 
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2.1 GeV 
6/8/76 

Particle Proton 
Plate No. P22 
Plate location 5 

© © 
I.7BJ 

h.62) 

© 
(2.08) 

© 

Q\ 

U.03 

[2.41 

(3.53 
© ^© 

00000 

3.34 

5.26 

4.76 

4.65 

00000 

(2.68) 

(1.66) 

(3.07) 
(3.57} 

'"'© 

© 
0 © 

© © 

Fi{. B-13. 
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RMm enprny 0.8 GeV 
Run ria« 6 /20/76 

Particle Proton 
Plate N n P13 

("") _ 

Plate location 1 

("") _ ("") _ 
(^") ?=\ O'61) 
W n H 

0-29) ( i75) > < U i 5 l ( l £ 3 , 

©^ © ® © ^© £*) Sk ^ A^ M ^ © ) H ^ <s> (^r 
0 @ © o 

71.9 93.8 121. 160. 157. 163. 167. 158. 160. 132. 

@© w 

fee J (202!) (73.3J (8.41J ( 

0 @ © « n 

) 
0 @ © o 99.6 147. 187. 219 239 258. 248 239 224. 210. @© w 

fee J (202!) (73.3J (8.41J ( 

0 @ © « n 

wfe)o 131. 188. 263. 324 325. 376. 333. 323. 301. 311. @© w 

fee J (202!) (73.3J (8.41J ( 

0 @ © « n 

153. 217. 286. 333 340. 452. 473. 447. 444. 362. 

@© w 

fee J (202!) (73.3J (8.41J ( 

0 @ © « n 

h.1l)(l.8 J fa.ieYia2V36.6j 
148. 223 288. 357 405. 529. 451. 433. 409. 421. 

@© w 

fee J (202!) (73.3J (8.41J ( 

0 @ © « n 

3 h.1l)(l.8 J fa.ieYia2V36.6j 
146. 228 306. 403 421. 430. 438. 419 430 360. 

@© w 

fee J (202!) (73.3J (8.41J ( 

0 @ © « n 

3 
125. 206. 277. 290 336. 364. 424. 356. 314. 292. 

@© w 

fee J (202!) (73.3J (8.41J ( 

0 @ © « n 

114. 172. 231. 260 290. 287. 304. 316. 281. 262. 

@© w 

fee J (202!) (73.3J (8.41J ( 

0 @ © « n 
85.7 136. 187. 201 240. 237. 237. 232. 218. 197. 

@© w 

fee J (202!) (73.3J (8.41J ( 

0 @ © « n 68.5 95.4 133. 136. 153. 165. 176. 155. 160. 143. 

@© w 

fee J (202!) (73.3J (8.41J ( 

0 @ © « n 

(1.83) 

' © (£) © ( 47.1) 

^ 7 9 ) 

(1.33) (3.84) " > T (5.06) (1.86) 

^ - / A r H.02) S A ^ 

( 
y i 39) <t 66) 

1.78 ) 

Fi{. B-14. 
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0.8 GeV 
6/20/76 

Particle Proton 
Plate No. P21 
Plate location 2 

5̂ 
(5.81) 

© 
(28.61 

(68.6) 

[4.02 

(6.54, 

113.6 

137.6 

82. 

©fQ, 
^—'(69.8J 

149. 177 

173. 

181 

162. 

163. 

157. 

©(£) 
®A 

(30.5) 0 © 

(84s; 

(38.3 

(13.2 

(6.46 

(^.77' 

vJ0 

Fit. B-I5. 
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Beam energy 0.8 GeV 
6/20/76 

Particle Proton 
Plate Nn. P22 
Plate location 3 

( 2 ^ 7 ) 

0 © 
(20.2) 

( Z 7 9 ) 

(5.0?) 

© 
I 29. 

(58.8, 

©' 

73.3 93.1 

BBS 78.8 95.| 

110. 

102. 

rS©@® 

( S ) ( m ) (sw) (1I2) (433) 

®(S), 

>».5] 

'2l5) 

7.37) 

3.72) 

© 

( 2 1 ^ 

2 
27_^ 

9.781 

4.75] 

, @ © @ 

0 

Fit. B-K. 
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Beam unprm/ 0.8 GeV 
Run date 6/20/76 
Particle Proton 
Plate No., P23 
Plate location 4 

(4.39' 

7̂: 7.31) 

10.2) 

(7.231 

ho.a) 
(a.2e) 

15.1 
13.9) V _ ^ (18.1 

^-r£ 
16.7 

.3! V - V (19-9) 

A s a ) (6.19*) ̂ .95)n3.4j (15.5J 

19. 20. 19.9 

21.S 

21.4 

(21.2) ( 2 M ) M5.3J H2. l) (9.O6) 

©0, 
(16-11 

f15^l 

S 
{7M) 

© 
© 
(fl.55j 

U .9' 

,1S, 

(si.13] 

Fit. B-17. 
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Beam energy 0.8 GeV 
6/20/76 

Particle Proton 
Plate No. P24 
Plate location 5 

a 

5.621 

11.51 

15.3) 

16.1) 

^13.5) 

(17^) 

17.4 18.3 18.6 20.3 20.6 

~ © 0 0 0 0 

116.7) S~^ (18-8) 
(16.9 J 

(14.6) 

© 
© 

(6.26) 

0 
0 
0 

® ^© 
(1^6) 0 

(7J5) 

Fij. B-18. 
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Table B-l. 

RUN DATE 9/15/76 
PARTICLE ELECTRON 
BEAM ENERGY 500MEV 
TARGET FP RUN 51 
PLATE NO PI 9 
PLATE LOCATION.. 1 

NO ANGLE 
0 135. 00 
4 96. 34 
8 52. 13 

12 125. 54 
16 66. 80 
20 150. 95 
24 101 . 31 
28 35. 54 
32 149. 04 
36 45. 00 
40 173. 66 
44 135. 00 48 S. 1" 52 191 . 31 56 341 . 57 
60 198 44 
64 251 . 57 
68 336. 80 
72 £25. 00 
76 300. 96 80 217. 68 
84 261. 87 
88 315. 00 
92 240. 95 
96 288. 44 

100 0, 
104 0. 
108 22. 50 
112 45, ,00 
116 67 ,50 120 90 ,00 124 112 ,50 128 112 ,50 
132 135, ,00 
136 157 ,50 
140 ISO ,00 
144 232 .50 
148 225 ,00 
152 247, ,50 
156 247 .50 
160 270 .00 
164 292 .50 
168 315 .03 
172 337 ,50 

RADIUS 
2.328 
1 .656 
J, 085 

. I.573 
1.393 
1.883 
0.933 
1 .573 
1 .066 
0.776 
1.656 
0.259 
1 .293 
0.933 
0.578 
1 .735 
0.578 
1.393 
1 .293 
1 .066 
2.085 
1.293 
1.810 
1.883 
1 .735 
2.445 
6.985 
5.715 
5.715 
4.445 
3. 175 
2.445 
6.985 
6.9B5 
5.715 
4.445 
3.17S 
3. 175 
2.445 
6,985 
5.715 
4.445 
4.443 
3. 1 75 

DOSE NO ANSLE RADIUS DOSE NO 
3. 786E+01 1 127.38 2.085 4. 621E+01 2 
6. 435E+01 5 89.66 1 . 656 6. 598E+01 6 
4, ,109E+01 9 45.00 2.328 3. 751E+01 10 
7. .325E+01 13 113.ao 1 .393 9, 9 6 ^ + 0 1 14 
9. ,256E+01 17 54.46 1 .573 6 68BE+01 18 
5, 290E'-01 21 144.46 1 .573 7. 361E+01 22 
2. 673E+02 25 78.69 0.C33 2. 392E+02 26 
6, ,S25E+01 29 29.06 1 .883 4. ,490E+01 30 
1 . 74=E+02 33 135.00 0.776 4. ,137E+0Z 34 
3, 240E+02 37 30.96 1 .066 1, 458E+02 38 
6. 038E+01 41 171.87 1 .293 1. 046E+02 42 
4. 037E+04 45 45.00 0.259 2. 149E+04 46 
a. 892E+01 49 5.34 1 .656 5, ,378E+01 SO 
2. .181E+02 53 198.44 0.578 9, ,0006+02 54 
4. .570E+02 57 348.69 0.933 1 , ,70IE+02 58 
5, ,S55E+01 SI 203.20 1 .393 9. ,329E+01 62 
9, ,330E+02 65 288.44 0.578 6, 803E+02 66 
7, ,143E+01 69 341.57 1.7*5 5 .115E+01 70 
1 .151E+02 73 239.04 1 .006 1 , .646E+02 74 
1 , ,26BE+02 77 315.00 1 .293 8. .5276+01 78 
A ,095E+01 dl 225.00 1 .810 5. ,5196+01 82 
9, .965E+01 85 278.13 1 .293 8, ,7286+01 86 
4, ,7S5E+01 89 322.13 2.065 3, ,9396+01 90 
4 .840E+01 93 251.5/ 1.735 5 .5196+01 S4 
4 .925E+01 97 299.06 1 .883 4 .7386+01 98 
3 ,766E+01 101 0. 3. 175 1 , ,100E+01 102 
1 , ,086E+00 105 22.00 2.445 3. ,9216+01 106 
2. ,023E+00 109 22.50 6.985 1, ,0986+00 110 
2 .081E+00 113 45.00 6.985 1 .051E+00 114 
4 .509E+00 117 67 50 5.715 2 .0446+00 118 
1 .100E+01 121 S 00 4.445 6 .0006+00 122 3 .752E+01 125 1 1 2.50 3. 175 1 .1006+01 126 
1 .095E+00 129 135.00 3.175 1 .3006+01 130 
9 .996E-01 133 157.50 2.445 3 .7736+01 134 
2 .042E+00 137 157.50 6.985 1 .1116+00 138 
4 .316E+00 141 180.00 5.715 2 .0356+00 142 
1 .267E+01 145 202.50 4.445 4 .7536+00 146 
' .137E+01 149 225.00 4.445 4 .4516+00 150 
3 .754E+01 153 247.50 3.175 1 .2096+01 154 1 .007E+00 157 270.00 2.445 3 .7816+01 158 
2 .OOOE+OO 161 270.00 6.985 1 .1086+00 162 
4 . 605E+G>/ 165 292.50 5.715 2 .0896+00 166 
4 .213E+00 169 315.00 5.715 1 .9286+00 170 
1 .106E+01 173 337.50 4.445 4 .8036+00 174 

ANGLE 
119.06 
71.57 

142. 1'J 
98. 13 
45.00 

135.00 
59.04 
161,5V 
108.44 
23.20 

168.69 
18.44 

186.34 
225.00 
351.87 
210.96 
315.00 
209.05 
258.69 
-24.46 
234.46 
293.20 
225.00 
263.66 
307.88 

0. 
22.50 
45. Of 
67.50 
67.50 
90,00 

112.50 
135.00 
157.50 
180.00 
180.00 
202.50 
225.00 
247.50 
270. 00 
292.50 
292.50 
315.00 
337.50 

RADIUS 
1 .883 
1.735 
2.085 
1 .293 
1 .810 
1 .293 
1.066 
1 . 7S= 
0.578 
i .;??•» 
0 . 9 S 3 
0 . 5 7 8 
1 . 656 
0 . 2 5 9 
1 .293 
1 .066 
0 . 7 7 6 
• . 883 
0 . 9 3 3 
1 .573 
1 . 5 7 3 
1 . 3 9 3 
2 . 3 2 8 
1 . 656 
2 . 0 8 5 
4 . 4 4 5 
3 . 1 7 5 
3 . 1 7 5 
2 . 4 4 5 
6 . 9 8 5 
5 . 7 1 5 
4 . 4 4 5 
4 . 4 4 5 
3 . 175 
2 . 4 4 5 
6 . 9 8 5 
5 . 7 1 5 
5 . 7 1 5 
4 . 4 4 5 
3 . 175 
2 . 4 4 5 
v . 985 
6 . 9 8 5 
5 . 7 1 5 

DOSE NO ANGLE 5. 466E+01 3 108. 44 
5, 644E+0I 7 60. 95 
4. 195E+01 11 135. 00 
1 . 10JE+02 15 31 . 87 
5. 11SF+01 19 37. 88 1 , 123E+02 23 120. 96 

618E+02. 27 45, 00 
e. 056E--01 31 156. 80 

2P3E-03 35 71 . 57 
7. 725E-'01 39 18. 44 
2. 172E+02 43 161. 57 
6. 613E+02 47 .1 . 01 
5. .787E+01 51 188. U 
3 191E+04 55 315. 00 
8. , 764E+01 59 353. .66 
1, •579E+02 63 225. 00 
2. .420E+02 67 329. 00 
5 .063E+01 71 215, ,54 
2, .070E+02 75 231 , .31 
5. 715E+01 79 330. .95 
6. . 507E+01 83 246. 80 
7, .561E+01 87 305. 54 
3 .774E+01 91 232, ,13 
6, ,002E+01 95 276, ,34 
4, ,210E+01 99 315, 00 
4, ,118E+00 103 0, 
1 , , 100E+01 107 22. 50 
1 , , 100E+01 111 45, 00 
3, ,816E+01 115 67, 50 
1 •205E+00 119 90 ,00 
2 .867E+00 123 90, ,00 
5 .219E+00 127 112, ,50 
6 ,OOOE+00 131 135, ,00 
; .100E+01 135 157 ,50 
3 .757E+01 139 180 ,00 
* .055E+00 143 202. .50 
2 ,102E+00 147 202, ,50 
1 ,984E+00 151 225, 00 
4 .642E+00 155 247 ,50 
1 .069E+01 159 279 ,00 
3 .921E+01 163 292 ,50 
9 .874E-01 167 315 .00 
9. .979E-01 171 337, ,50 
1 .931E+00 175 337 ,50 

RADIU8 
1 .735 
1 663 
1 .810 
1 .293 
2.085 
1.066 
1 .293 
1 .393 
0.578 
1.735 
0.378 
0.933 
1 .233 
0.259 
1 .656 
0.776 
1.066 
1.573 
0.933 
1 .883 

393 
573 
085 
656 
328 

-.715 
4.445 
4.445 
3. 175 
2.445 
6.985 
5.715 
5.715 
4.445 
3.175 
2.445 
6.985 
6.98b 
5.715 
4.445 
3. 175 
3.175 
2.445 
6.985 

DOSE 
5.697t+01 
4.994E+01 
5.715E+01 
1.029E+02 
4.123E+01 
1 .8E3E+02 
9.83BE+01 
9,110E+01 
2.279E+03 
5.466E+01 
9.029E+02 
1,582E+02 
1 .044C+02 
1.471E+04 
5.132E+01 
3.640E+02 
1.207E+02 
7.379E+01 
1.759E+02 
4.572E+01 
S.673E+01 
6.002E+01 

137E<01 
484E+01 
774E+01 
931E+00 
629E+00 
302E+00 
100E+01 
824E+01 
959E+00 

_.170E+00 
2,084E+00 
4.768E+00 

144E+01 
760E+01 
036E+00 
027E+00 
065E+00 
097E+00 
182E+01 
107E+01 
066E+01 

1.0286+00 



Table B-2. 

RUN DATE 9 / 1 5 / 7 6 
PARTICLE ELECTRON 
BEAM ENERGY 500MEV 
TARQET FP RUN SI 
PLATE UB P18 PLATE LOCATION..2 

NO 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 EO 64 68 72 76 80 84 88 92 96 100 104 108 112 116 120 124 128 132 136 140 144 148 152 156 
160 164 168 172 

AN3LE 135.00 96.34 52.13 125.54 66.80 160.95 101.31 35.54 149.04 45.00 173.66 135.00 8. 13 191.31 341.57 193.44 251.57 336.80 225.00 300.96 217.88 261.87 315.00 240.95 288.44 0. 0. 22.50 45.00 67.50 90.00 112.50 
1 12. 50 
135.00 
157.50 
180.00 
202.50 
225.00 
247.50 
247.50 
270.00 
292.50 
315.00 
337.50 

RADIUS 
2.328 
1 .656 
2.065 
1 .573 
1.393 
1 .883 
.93? 
.573 
.066 
.776 
.656 
.259 
.293 
.933 
.578 
.735 
.578 

. .393 
1 .293 
1 .066 
2.085 
1 .293 
1 .810 
1 .883 
1 .735 
2.445 
6.985 
5.715 
5.715 
4.445 
3.175 
2.445 
6,985 
6.985 
5,715 
4.445 
3, 175 
3. 175 
2.445 
6.985 
5.715 
4.445 
4.445 
3. 175 

DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
2 ,808E*01 1 127, 88 2. 085 3. 732E+01 2 119, 06 1 , 813 4. 822E*0I 3 106. 44 1 . 735 5. 040E*0I 
5. . 522E+01 5 83. 66 1 . 856 5. 364E*01 G 71 . .57 1 ,735 5 ,064E*01 7 60. 95 1 .883 3, 982E»01 
3 025E+01 9 45. ,00 2, ,328 2. 272E+01 10 142, .10 2 085 3 ,8I4E*01 1 1 135. 00 1 , 810 4. 737E»01 
6 ,619E*01 13 113, 20 1 , 393 8, 695E*01 14 98. . 13 1 , 293 9, 075E+01 15 81 . 87 1 , 293 a. 616E*01 7. ,107E+01 17 54. 46 1 , 573 5 402E*01 18 45, ,00 1 . .810 4 ,334E*01 19 37. 88 2 ,085 2, 954E*01 
5 ,005E+01 21 144. 46 1 , 573 7. 320E*01 22 135. 00 1 , 293 9 .284E*01 23 120. 96 1 , 066 1, 206E-02 
1 ,320E+02 25 78. 69 0. 933 1 '86E*02 26 59. 04 1 . 066 1 . 024E+02 27 45. 00 1 , .293 7, 496E-01 
5. .236E+01 29 29. 06 1 ,883 3. , 6>a9E*01 30 161 . 57 1 . 735 5, .794E*01 31 156. 80 1 , .393 8. 536E«01 
1 .224E+02 33 135. 00 0 ,776 1 , 779E*02 34 108. 44 0, 578 2 .256E»02 35 71 . 57 0. ,578 2. 080E»02 
1 ,460E»02 37 30. 96 1. 066 9. 973E+01 38 23. 20 1 , 393 6. 374E*01 39 18. 44 1 .735 4, 17BE»01 
6. .440E+01 41 171 , 87 1 .293 9. ,092E*01 42 168. 69 0. .933 1 .463E»0£ 43 161 , 57 0 ,578 2, 68SE-02 
3 ,186E+02 45 45. 00 0, ,259 2, 901E*02 46 18. 44 0, 578 1 , .821£»02 47 11 . 31 0. .933 1 . I37E*02 
7, .929E*01 49 6. 34 1. 656 4. 673E*01 50 186. 34 1. ,656 6 .414E*01 51 186. 13 1 .293 9 ,681E»01 
1 ,548E*02 53 198, 44 0 .578 2. ,395E*02 54 225, 00 0. ,259 3 .130E»02 55 315. 00 0 .259 2. 7I9E*02 
1. ,777E+02 57 348. 69 0, .933 1 . 130E*02 58 351 . 87 1. .293 7, ,301E»01 59 353. 66 1, .656 4. 717E»01 
5. ,706E+01 61 203. 20 1, 393 8. 841E*01 62 210, 96 1 .066 1 .223E*02 63 225. 00 0 ,776 1 , ,721E»02 
2 ,346E+02 65 288. 44 0 ,578 1 , ,865E+02 66 315. 00 0 .776 1 .421E»02 67 329. 00 1. ,066 9. 646E*01 
6. .883E+01 69 341 , 57 1, ,735 4, 183E*01 70 209. 05 1. 883 4. .692E»01 71 215. 54 1. 573 6 622E«01 
a, .769E*01 73 239. 04 1. .066 1 , . 194E»02 74 258 ,69 0 ,933 1 .3B7E*02 75 281 . 31 0 .933 1 , ,208E*02 
i ,054E+02 77 315, 00 1, .293 7. 125E*01 78 324 46 1, .573 5, ,513E»01 79 330. 95 1 .883 3. ,643E*01 
3. .512E+01 81 225. 00 1. 810 ^ 214E*01 82 234. 48 1. 573 6, ,260E»01 83 246, 80 1 .393 7, ,676E»01 
7, 995E+01 85 278, 13 1 .293 7! 648E»01 86 ?93 .20 1, .393 6 ,731E*01 87 305. 54 1 ,573 5, ,079E*01 
3 ,9B0E+O1 89 322. 13 2, ,085 3. 155E*01 90 225, 00 2, .328 2 ,605E»01 91 232. 13 2 .085 3. 762E+01 4. .506E+01 93 251. 57 1 , 735 4, 921E+01 94 263. 66 1 , 656 5, ,323E*01 95 276, 34 1 .656 5, ,117E»01 
4. ,455E*01 97 299. ,06 1 .883 3, 651E*01 98 307 88 2 ,085 2 .873E*01 99 315. 00 2 ,328 2, ,233E*01 
1 .881E+01 101 0. 3, 175 9. 013E+00 102 0, 4, 445 2 ,949E*00 103 0, 5 ,715 1 , 067E+00 
5. ,657E-01 105 22. 50 2. 445 2. 049E+01 106 22. !50 3 , 175 9 .671E+00 107 22. 50 4 ,445 '2, ,735E»00 
1 .108E+00 109 22. 50 6 .985 5, 520E-01 110 45. 00 3 . 175 9 723E+00 1 1 1 45. 00 4 .445 2. 924E»00 
1 ,184E+00 113 45, 00 6, 985 5. 499E-01 114 67, 50 2 445 2. .171E*01 1 15 67, 50 3 , 175 9. B93E«00 
3 .089E+00 1 17 67 .50 5 .715 1 . ,258E+00 118 6 7 .50 6 .985 5 .577E-01 119 90 .00 2 .445 2 291E*01 
1 .058E+01 121 90 .00 4 .445 3 ,2I2E+00 122 90 .00 5 .715 1 .276E+00 123 90 .00 6 .985 5 ,705E-01 
2 .425E+01 125 112 ,50 3 . 175 1 , ,I55E+01 126 1 12 ,50 4 .445 3 .349E*00 127 1 12, 50 5 ,715 1 ,292E«00 
5 ,797E-01 129 135. ,00 3 .175 1 .192E+01 130 135 .00 4 ,445 3 .471E*00 131 135 .00 5 .715 1 .376E»00 
6 .253E-01 133 157 .50 2 .445 2 ,547E+01 134 157 .50 3 . 175 1 .289E*01 135 157. .50 4 .445 3 ,480E*00 
1 .306E+00 137 157, .50 6 .985 6. 255E-01 138 180, ,00 2 .445 2 .666E+01 139 180 ,00 3 .175 1 .134E«01 
3 .639E+00 141 180 .00 5 .715 1, ,325E*00 142 180 .00 6 .985 6 .442E-01 143 202. so 2 .445 2 .506E«01 
1 .230E*01 145 202 50 4 .445 3, 560E*00 146 202 ,50 5 .715 1 , 359E*00 147 202. 50 6 .985 5 .951E-01 
1 .106E*01 149 225 00 4 . 445 3 379E»00 150 225 00 5 .7-5 1 .283E+00 151 225 .00 6 .985 5 .955E-01 2 ,247E*01 153 247 ,50 3 . 175 1 055E»01 154 247 .50 4 .445 3 .243E*00 155 247, 50 5 .715 1 .157E»00 
5 .846E-01 157 270 .00 2 .445 2, 188E+01 158 270 .00 3 . 175 1 .025E*0I 159 270, 00 4 .445 3 ,151E*00 
1 . 178E+00 161 270, 00 6 .965 5, 597E-01 162 292 .50 2 .445 2 .095E»01 163 292. 50 3 . 175 9 ,614E»00 
2 .863E+00 165 292 .50 5 .715 1 110E*00 166 292 50 6 .985 5 . 694E-0I 167 315. 00 3 . 175 9 ,28SE»00 
2 .996E*00 169 315. 00 5 .715 1 , 176E*00 170 315 .00 6 .985 5 ,846E-01 171 337, 50 2 ,445 1 .963E»01 8 ,911E*00 173 337. SO 4. ,445 3, .037E*00 174 337 ,50 5 .715 1 . 090E + 00 175 337 50 S . 985 5 .479E-0I 
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Table B-4. 

RUN DATS 9/13/76 PARTICLE ELECTRON BEAN ENERGY 5O0MEV TARGET FP RUN 51 PLATE NO PIC-PLATE LOCATION..4 

NO ANGLE 'RADIUS DOSE NO ANGLE RAD1US DOSE NO ANGLE RADIUS DOSE NO ANGLE RAD1US DOSE 
0 135.00 2 326 .870E-01 1 127 88 2 085 1.830E-01 2 119 06 1 883 1.85EE-01 3 108 44 1 735 1.839E 
4 98.34 1 606 .84SE-01 5 63 E6 1 656 1.861E-01 6 71 57 1 735 1 .883E-01 7 60 95 1 883 1.BS3E a 52.13 2 085 573 .828E-01 9 45 00 2 328 1.833E-01 10 142 10 2 085 1.878E-01 11 135 00 1 810 1 .872E 
12 125.54 1 085 573 .889E-01 13 113 20 1 393 1.880E-01 14 96 13 1 293 1.674E-01 15 81 87 1 293 1.S96E 
16 66. 80 1 393 .880E-01 17 54 46 1 673 1.8876-01 18 46 00 1 810 1.S41E-01 19 37 SB 2 065 1.81SE 
20 150.95 1 883 .854E-01 21 144 46 1 573 1.858E-01 22 135 CO 1 293 1.898E-01 23 120 96 1 066 1.B61E 
24 101.31 0 933 .896E-01 25 78 69 0 933 1.902E-01 26 59 04 1 066 1.S96E-01 27 45 00 1 293 1.670E 
28 35.54 1 573 .872E-01 29 29 06 1 883 1 . 843E-01 30 161 57 1 735 1.8S5E-01 31 156 SO 1 393 1.878E 
32 149.04 1 006 .930E-01 33 135 00 0 776 1.930E-01 34 108 44 0 578 1.9S7E-01 35 71 57 0 578 1.932E 
38 45.00 0 776 .930E-01 37 30 96 1 066 1 . 932E-01 33 23 20 1 393 1.870E-01 39 18 44 1 733 1.S35E 
40 173.66 1 656 .854E-01 41 171 87 1 293 1.909E-01 42 168 69 0 933 1.920E-01 43 161 57 0 578 1.970E 
44 135.00 0 259 2.004E-01 45 45 00 0 259 2.017E-01 46 18 44 0 578 1.967E-01 47 11 31 0 933 1.954E 
48 8.13 1 293 1 .863E-01 49 6 34 1 656 1.859E-01 50 186 34 1 656 1.852E-01 51 IBB 13 1 293 1 . S9EE 
52 191.31 0 933 .919E-01 S3 198 44 0 578 1.930E-01 54 225 00 0 259 2.052E-01 55 315 00 0 259 2.072E 
56 341.57 0 078 2.028E-01 57 348 69 0 933 1.963E-01 58 351 87 1 293 1.928E-01 59 353 66 1 656 1.B63E 
SO 198.44 1 736 .83SE-01 61 203 20 1 393 1.859E-01 62 210 98 1 066 1.891E-01 63 225 00 0 776 1 . 946E 
64 251.57 0 578 .972E-01 65 288 44 0 578 2.007E-01 66 315 00 0 776 1.9726-01 67 329 00 1 066 1.922E 
68 336.80 1 393 .B78E-01 69 341 57 1 735 1.874E-01 70 209 05 1 883 1.876E-01 71 215 54 1 573 1.B37E 
72 225.00 1 293 .909E-01 73 239 04 1 068 1.904E-01 74 258 69 0 933 1.896E-01 75 281 31 0 933 1.887E 
76 300.96 1 066 .889E-01 77 315 00 1 293 1.854E-01 78 324 46 1 573 1.891E-01 79 330 95 1 883 1.843E 
ao 217.88 2 086 .884E-01 61 225 00 1 810 1.848E-01 62 234 46 1 573 1.850E-01 83 246 80 1 393 1.863E 
84 261.87 1 293 .B72E-01 85 278 13 1 293 1.B67E-01 86 293 20 1 393 1.880E-01 87 305 i3*f 1 573 1.S59E 
88 315.00 1 810 .337E-01 89 322 13 2 085 1.815E-01 90 225 00 2 326 1.S28E-01 91 232 13 2 085 1.8I7E 
92 240.95 1 883 .815E-01 93 251 57 1 735 1.859E-01 94 2 M 66 1 656 1.820E-01 9b 276 34 1 ESS 1.856E 
96 288.44 1 735 .8S9E-01 97 299 06 1 883 1.B78E-01 98 307 88 2 085 1.S33E-01 39 315 00 2 320 1.839E 
100 0. 2 445 .826E-01 101 0 3 175 1 .B24E-01 102 0 4 445 1.79BE-01 103 0 5 715 1 .763E 
104 0. 6 985 .817E-01 105 22 50 2 445 1.830E-01 106 22 50 3 175 1.833E-01 107 22 50 4 44S 1.791E 
108 22.50 5 715 .787E-01 109 22 50 6 985 1.796E-01 110 45 00 3 175 1.835E-01 111 45 00 4 44S 1.B17E 
112 48.00 5 716 .800E-01 113 45 00 6 985 1.796E-01 114 67 50 2 44E 1.S26E-01 115 67 50 3 175 1.830E 
116 67.50 4 445 •859E-01 117 67 50 5 715 1.848E-01 118 67 50 6 985 1.796E-01 119 90 00 2 445 1.85EE 
120 90.00 3 175 .0S6E-01 121 90 00 4 445 1.825E-01 122 90 00 5 715 1.617E-0I 123 90 00 6 985 1.S26E 
124 112.50 2 445 .859E-01 125 112 50 3 175 1.830E-01 126 112 50 4 445 1.833E-01 127 1 12 50 5 715 1.822E 
128 112.50 6 985 .787E-01 129 135 00 3 175 1.8131-01 130 135 00 4 445 1.S09E-01 131 135 00 5 715 1.804E 
132 135.00 6 985 .809E-01 133 157 50 2 445 1.809E-01 134 157 50 3 175 1.824E-0I 135 157 50 4 445 1.826E 
136 157.50 5 715 .796E-0I 137 157 50 6 985 1.837E-01 138 160 00 2 445 1.824E-01 139 180 00 3 175 1 .793E 
140 180.00 4 445 .B04E-01 141 180 00 5 715 1 .793E-01 142 180 00 6 985 1 . 804E-01 143 202 50 2 445 1.82BE 
144 202.50 3 175 .800E-01 145 202 50 4 445 1.800E-01 146 202 50 5 715 1 .778E-01 147 202 50 6 9B5 1 .772E 
148 225.00 3 175 .804E-01 149 225 00 4 445 1.8T1E-01 150 225 00 5 715 1 . 756E-01 151 225 00 6 985 1.750E 
152 247.50 2 445 .809E-0! 153 247 50 3 175 1 .8026-01 154 247 SO 4 445 1 .789E-0I 155 247 50 5 715 1.754E 
156 247.50 6 985 .737E-01 167 270 00 2 445 1.811E-01 158 270 OC 3 1'B 1 .830E-0I 159 270 00 4 445 1.SOOE 
160 270.00 5 715 .778E-01 161 270 00 6 985 1.761E-01 16? 292 50 2 445 1 .822E-01 163 292 SO 3 175 1.809E 
164 292.50 4 445 .785E-01 165 292 50 5 715 1.770E-01 ! UU 292 50 6 985 1 .754E-01 167 315 00 3 175 1.815E 
168 315.00 4 445 .798E-01 169 315 00 5 715 1 .7636-01 170 315 00 6 985 1 .759E-01 171 337 50 2 445 1.820E 
172 337.50 3 175 .809E-01 173 337 50 4 445 1.7896-01 174 337 50 5 715 1.743E-01 175 337 50 6 9S5 1 813E 



Tabic B-5. 

RUN DATE 9/15/76 PARTI CLE ELECTRON BEAM ENERGY 500MEV TARGET FP RUN 51 
PLATE NO P13 
PLATE LOCATION..5 

NO ANGLE RADIUS DOSE NO ANOLE 
0 135.00 2.328 2.189E-01 1 127.88 4 96.34 1.65S 2.235E-01 5 83.66 e 52.13 2. 03? 2.241E-01 9 45.00 12 125.54 1.573 2.241E-01 13 113.20 16 66.80 1 .393 2.274E-01 17 54.46 20 150.95 1.883 2.226E-01 144.46 24 101.31 0.933 2.185E-01 25 78.69 28 33.54 1.573 2.Z48E-01 ?9 29.06 32 149.04 1 .066 2.202E-01 33 135.00 36 45.00 0.778 2.196E-01 37 30.96 40 173.66 1 .656 2.224E-01 41 171.87 44 135.00 0.259 2.452E-01 45 45.00 48 8.13 1.293 2.226E-01 49 6.34 52 191 .31 0.933 2.285E-01 53 198.44 56 341.57 0.578 2.315E-01 57 348.69 60 198.44 1 .735 2.217E-01 61 203.20 64 251.57 336.80 0.576 2.300E-01 E5 288.44 68 

251.57 336.80 1 .393 2.237E-01 69 341.57 72 225.00 1 .293 2.178E-01 73 239.04 76 300.96 1 .066 2.274E-r1 77 315.00 80 217.88 2.085 2.139E-01 81 225.00 84 261.87 1 .293 2.189E-01 85 278.13 G8 31S.00 1 .810 2.2Z4E-01 89 322.13 92 240.95 1.883 2.215E-01 93 251.57 96 288.44 1 .735 2.150E-01 97 299.06 100 0. 2.445 2.111E-01 101 0. 104 O. 6.985 2.120E-01 105 22.50 108 22.50 5.715 2.126E-01 103 22.50 112 45.00 5.715 2.126E-01 113 45.00 116 67.50 4.445 2.150E-01 117 67.50 120 90.00 3.175 2. 148E-01 121 90.00 124 112.50 2.445 2.137E-01 125 112.SO 128 112.50 6.985 2.135E-01 129 135.00 132 135.00 6.985 2.083E-01 133 157.50 136 157.50 5.715 2.159E-01 137 157.50 140 180.00 4.445 2.170E-01 141 180.00 144 202.50 3. 175 2.126E-01 145 202.50 148 225.00 3.175 2.172E-01 149 225.00 152 Z47.S0 2.445 2.1S5E-01 153 247.50 156 247.50 6.985 2.061E-01 157 270.00 160 270.00 5.715 Z.093E-01 161 270.00 164 292.50 4.445 2.080E-01 165 292.SO 168 315.00 4.445 2.093E-01 169 31S.00 172 337.50 3. 175 2.152E-01 173 337.50 

RADIUS 
2. 065 
1 .656 
2.328 
1 .393 
1 .573 
1 .573 
0.933 
1 .883 
0.776 
1 .066 
1 .293 
0.259 
1 .656 
0.578 
0.933 
1 .393 
0.578 
1 .735 
1 .066 
1 .293 
1 .810 
1 .293 
2.085 
1 . 735 
1 .883 
3. 175 
2.445 
6.985 
6.S85 
5.715 
4.445 
3.175 
3. 175 
2.44S 
6.985 
5.715 
4.445 
4.445 
3.175 
2.445 
6.985 
5.715 
5.715 
4.445 

DOSE NO ANGLE RAD 1 US DOSE NO ANGLE RAO t US DOSE 
2. 128E-01 2 119. 06 1 . 883 2. 170E-01 3 108. 44 1 . 735 2. 209E-01 2. 226E-01 6 71 . 57 1 . 735 2. 148E-01 7 60. 95 1 . 883 2. 189E-01 2. 180E-01 10 142. 10 2. 085 2. 139E-01 1 1 135. 00 1 . 810 2. 172E-01 2. 174E-01 14 98. 13 1 . 293 2. 159E-01 15 81 . 87 1 . 293 2. 222E01 2. 174E-01 18 45. 00 1 . 610 2. 152E-01 19 37. 88 2. 085 2. 224E-01 2. 300E-01 22 135. 00 1 . 293 2. 233E-01 23 120. 9<5 1 . 066 2. 185E-01 2. 307E-01 26 59. 04 1 . 066 2. 296E-01 27 45. 00 1 . 293 2. 230E-01 2. 200E-01 30 161. 57 1 . 735 2. 244E-01 31 156. 80 1 . 393 2. 220E-01 2. 207E-01 34 108. 44 0. 578 2. 291E-01 35 71 . 57 0. 578 2. 280E-01 2. 176E-01 38 23. 20 1 . 393 2. 154E-01 39 18. 44 1 . 735 2. 178E-01 2. 178E-01 42 166. 69 0. 933 2. 200E-01 43 161 . 57 0. 578 2. 357E-01 2. 328E-01 46 18. 44 0. 578 2. 248E-01 47 1 1 . 31 0. 933 2. 222E-01 2. 174E-01 50 186. 34 1. 656 2. 237E-01 51 188. 13 1. 293 2. 270E-01 2. 367E-01 54 225. 00 0. 259 2. 413E-01 55 315. 00 0. 259 2. 322E-01 2. 230E-01 58 351 . 87 1. 293 2. 248E-01 59 353. 66 1. 656 2. 304E-01 2. 220E-01 62 210. 96 1. 066 2. Z41E-01 63 225. 00 0. 776 2. 235E-01 2. 367E-01 66 315. 00 0 .776 2. 289E-01 67 329. 00 1. 066 2. 204E-01 2. 104E-01 70 209. 05 1 .883 2. 250E-01 71 215. 54 I. 573 2. 176E-01 2. 198E-01 74 258. 69 0. 933 2. 29BE-01 75 281 . 31 0. 933 2. 191E-01 2. 226E-01 78 324. 46 1. 573 2. 252E-01 79 330. 95 1 883 2. 228E-01 2. 152E-01 82 234. 46 1, 573 2. 270E-01 83 246 80 1. 393 2. 163E-01 1 . 596E-01 86 293. 20 1 393 1 . 596E-01 67 305. 54 1. 573 1 . 596E-01 2. 154E-01 90 225. 00 2 .328 2. 102E-01 91 232. 13 2. 085 2. 163E-01 2, 189E-01 94 263 56 1 .656 2. .180E-01 95 276. 34 1 . 656 2. 220E-01 2. 187E-01 98 007. 88 2 .085 2. .163E-01 99 315. 00 2. 328 2. 102E-01 2. 146E-01 102 0, 4 .445 2. 080E-01 103 0. 5. 7i5 2. 104E-01 2. .146E-01 106 22 !so 3 . 175 2 .176E-01 107 22 !50 4 .445 2. .089E-01 2. 226E-01 110 45 .00 3 . 175 2. .113E-01 1 1 1 45. 00 4 .445 2. 109E-01 2. 091E-01 114 67. 50 2 .445 2. .235E-01 1 15 67. 50 3. .175 2. 163E-01 2. 124E-01 118 67. SO 6 .985 2. 135E-01 1 19 90. 00 2. 445 2. 178E-01 2, , 174E-01 122 90 .00 5 .715 2 ,122E-01 123 90 00 6 .985 2 .100E-01 2 .187E-01 126 112 .50 4 .445 2 .111E-01 127 112 .50 5 .715 2 .102E-01 2 ,196E-01 130 135 .00 4 .445 2 . 117E-01 131 135 .00 5 .715 2 .130E-01 2 ,124E-01 134 157 .50 3 . 175 2 . 111E-01 135 157 .50 4 .445 2 .139E-01 2 ,157E-01 138 180 ,00 2 .445 2 .176E-01 139 180 .00 3 . 175 2 091E-01 2. .057E-01 142 180 .00 6 .985 2 .159E-01 M S 202. 50 2 .445 2 235E-01 2 .080E-01 146 202 .50 5 .715 2 .091E-01 147 202 .50 6 .985 2 .157E-01 2 ,113E-01 150 225 .00 5 .715 2 .107E-01 151 225 .00 6 .985 2 .135E-01 2 .091E-01 154 247 .50 4 445 2 .104E-01 155 247 .50 5 .715 2 .069E-01 2 .167E-01 158 270 .00 3 . 175 2 .167E01 159 270 .00 4 .445 2 . 0B3E-01 2 .050E-01 162 292 .50 2 .445 2 . 1 17F.-01 163 292 .50 3 . 175 2 .143E-01 2 .G20E-01 166 292 .50 6 .985 2 .054E-01 167 315 .00 3 . 175 2 .150E-01 2 .052E-01 170 315 .00 6 .985 2 . 083E-01 171 337 .50 2 .445 2 .148E-01 2 .087E-01 174 337 .50 5 .715 2 . 080E-01 175 337 .50 6 .985 2 .180E-01 



Table B-6. 

RUN DATE 9/15/76 PARTI CLE ELECTRON BEAM ENER9Y 500MEV TARGET FP RUN 52 PLATE NO P6 PLATE LOCATION..2 

NO ANQLE RADIUS DOSE NO ANSLE RADIUS DOSE NO ANGLE RAD I US DOSE NO .ANGLE RADIUS DOSE 
0 135. 00 2. 328 1 . 506E+03 1 127. 88 2. 065 1 . 923E+03 2 119. 06 1 . 883 2. 403E+03 3 108. 44 1 . 735 2. 828E*03 
4 96. 34 1 . 656 3. 094E+03 5 83. 66 1 . 656 3. 060E+03 6 71 . 57 1 . 735 2. 873E+03 7 60. 95 1 . 883 2. 250E+03 
8 52. 13 2. 085 1 . ,899E+03 9 45. 00 2. 328 1 . 509E+03 10 142. 10 2. 085 1 . 686E+03 1 I 135. 00 1 . 810 2. 60SE-03 
12 >—3, 54 1 , 573 3. .622E+03 13 113. 20 1 . 393 4. 331E+03 14 98. 13 1 . 293 4. 493E+03 15 61 , 87 1 . 293 4 ,754E*03 
16 66. 80 1 . 393 4. 027E+03 17 54. 46 1 . 573 3. 245E+03 18 45. 00 1 , 010 2. 637E*03 19 37. 88 2. 085 1 .825E+03 
20 150. 95 1 . 883 2, 556E*03 21 144. 46 1 . 573 3. 500E+03 22 135. 00 1 . 293 4. 935E*03 23 120, 96 1 . 066 6 .028E*03 
24 101 . 3; 0. 933 7. .490E+03 25 78 .69 0. 933 7 .240E+03 26 59. 04 1 .066 6. 335E+03 27 45. 00 1 .293 4 .561E+03 
28 35, ,54 1 . ,573 3 .302E+03 29 29. 06 1 . 883 2 ,223E+03 30 161 . 57 1 .735 2. 818E»03 31 156, 80 1 . 393 4 .239E+03 
32 149, ,04 1, 066 6 :474E+03 33 135. ,00 0. 776 9 ,035E+03 34 108. 44 0 .578 1 . 242E+04 35 71 . 57 0. 578 1 .I86E+04 
3G 45. ,00 0, 776 8, ,267E+03 37 30. 96 1 , 066 5 .969E+03 38 23. 20 1 .393 A, 135Ef03 39 IS, 44 1 , 735 2 .630E+03 
40 173, 66 1, .656 2, ,936E+03 41 171. 87 1 . 293 4 573E+03 42 168. 69 0 933 7, 686E+03 43 161 . 57 0. 578 1 .115E+04 
44 135. ,00 0, 259 1 . .320E*04 45 45, 00 0. 259 1 703E+04 46 18. 44 0 578 1 . 096E+04 47 1 1 . 31 0. 933 7 .259E+03 
48 8. 13 1. 293 4, ,635E+03 49 6, 34 1 . 656 3, 022E+03 50 186. 34 I 656 3. 154E+03 51 188. 13 1, 293 4 ,689E+03 
52 191. 31 0. 933 7, ,26SE+03 53 198. 44 0. 578 1 . 133E+04 54 225. 00 0. 259 1 , 638E+04 55 315. 00 0. 259 1 .603E+04 
56 341 . 57 0. 576 1 . ,098E+04 57 348. 69 0. 933 6. 702E+03 58 351 . 87 1, 293 4. 357E*03 59 353. 66 1. 656 2 .814E+03 
60 198. 44 1. 735 2. .838E-I-03 61 203. 20 l. 393 4. 064E+03 62 210. 96 1 . 066 6. 324E+03 63 225. 00 0. 776 9 .232E*03 
64 251. 57 0. 578 1 , , 114E+04 65 288. 44 0. 578 1 . 079E+04 66 315. 00 0. 776 9. 013E+03 67 329. 00 1. 066 5 .734E+03 
68 336. 80 1. 393 3, 965E+03 69 341. 57 l. 735 2. 666E+03 70 209. 05 1. 883 2. 439E+03 71 215. 54 1. 573 3 .5446+03 
72 225, ,00 1, 293 4 .907E+03 73 239. ,04 1. 066 6 ,216E+03 74 258. 69 0 .933 7, 482E+03 75 281 . 31 0. 933 7 .027E+03 
76 300, 96 1. 066 6 ,013E+03 77 315. ,00 1 :33 4 .180E+03 73 324. 46 1 .573 3. 356E+03 79 330. 95 1, 883 2 ,398E+03 
80 217 88 2, ,085 1 .890E+03 81 225 .00 i .810 2 .577E+03 02 234. 46 1 .573 3 .400E*03 83 246 ,80 1 .393 4 .093E+03 
84 261, ,87 1, ,293 4 .515E+03 65 278 . 13 1 .293 4 ,494E+03 86 293. 20 1 .393 3 ,858E+03 87 305. ,54 1. ,573 3 .406E+03 
66 315. 00 1. .810 2 ,530E+03 89 322 .13 2 .085 1 .851E+03 90 225. 00 2 .328 1 ,451E+03 91 232 , 13 2 ,085 1 .937E+03 
92 240, ,95 1, ,683 2 .315E+03 93 251 .57 1 .735 2 ,642E+03 94 263. 66 1 .656 2 ,986E+03 95 276. .34 1 .656 3 .028E+03 
96 288, ,44 1, ,735 2 .541E+03 97 299. .06 1 , ,863 2 .224E+03 98 307, 88 2 .085 1 . ,091E«03 99 315. 00 2, ,328 1 .477E+03 

100 0. 2, ,445 1 .216E*03 101 0 3, , 175 5 .679E*02 102 0. 4 .445 1 . ,725E»02 103 0. 5. .715 6 .326E+01 
104 0. 6, 985 3 .754E+01 105 22. 50 2. ,445 1 ,284E+03 106 22. 50 3 . 175 5, ,616E*02 107 22. ̂50 4. ,445 1 .681E+02 
108 22, !so 5, 715 6 .380E*01 109 22 .50 6. ,985 3 751E+01 110 45. 00 3 . 175 6. ,016E*02 1 1 1 45 00 4. ,445 1 .692E+02 
112 45. 00 5, 715 6 ,417E+01 1 13 45. ,00 6. .985 3 ,752E*01 114 67. 50 2 .445 1 . ,244E*03 115 67. 50 3. 175 5 .947E+02 
116 67. .50 4 ,445 1 .648E+02 117 67 .50 5 .715 6 .380E+01 118 67. 50 6 .985 3 .752E*01 119 90 00 2 .445 1 .276E+03 
120 90. 00 3 . 175 6 .046E*02 121 90 .00 4 ,445 1 .74SE+02 122 90. 00 5 .715 6 ,761E»01 123 90 00 6 .985 3 .786E»01 
124 112, ,50 2 ,445 1 .376E+03 125 •Z .50 3 , 175 6 .484E+02 128 112. 50 4 .445 1 ,922E+02 127 112 ,50 5 .715 7 .124E+01 
128 112, ,50 6, .985 3 .751E+01 129 135 ,00 3, ,175 6 . 806E-I-02 130 135. 00 4 .445 1 ,957E+02 131 135 ,00 5 ,715 i .234E+01 
132 135, ,00 6, .985 3 .872E+01 133 157 ,50 2. .445 1 .400E+03 134 157. 50 3 . 175 6 ,326E*02 135 157 ,50 4. .445 i .775E+02 136 157, ,50 5, ,715 6 .SS2E*01 137 157 ,50 6. .985 3 .803E+01 138 180. 00 2 . 4.15 1 ,376E+03 139 180 ,00 3. . 175 6 ,415E+02 
140 180, ,00 4, .445 2 .009E+02 141 180 .00 5, .715 6 .924E+01 142 180. 00 6 .985 3 862E+01 143 202 ,50 2. 445 1 .40CE+03 
144 202, 50 3, , 175 6 .118E+02 145 202 50 4. 445 1 .796E*02 146 202. 50 5 .715 7. 270E+01 147 202 50 6. .985 3 .760E+01 
148 225. 00 3, ,175 6 ,041E»02 149 225 00 4. 445 1 .938E*02 150 225. 00 5 .715 6. 979E+01 151 225, 00 6. 985 3 .760E+0I 
152 247 .50 2 ,445 1 .235E»03 153 247 .50 3 . 175 5 .963E+02 154 247 50 4 .445 1 .898E+02 155 247 .50 5 .715 6 .453E+01 
156 247 ,50 6 ,985 3 .751E»01 157 270 00 2 .445 1 .213E*03 158 270 .00 3 . 175 5 .534E+02 159 270 .00 4 .445 1 . 785E*02 
160 270 ,00 5 ,715 6 .924E*01 161 270 ,00 6 .985 3 .768E*01 162 292 50 2 .445 1 218E*03 163 292 .50 3 . 175 6 .141E+02 
164 292 ,50 4 .445 1 .782E»02 165 29K .50 5 .715 6 .525E+01 166 292 .50 6 .985 3 .766E+0I 167 315 .00 3 . 175 6 .132E+02 
168 315 .00 4 .445 1 .690E+02 169 315 .00 5 .715 6 .290E+01 170 315 .00 6 .985 3 .757E*01 171 337 .50 2 .445 1 .263E+03 
172 337 .50 3 , 175 5 .549E+02 173 337 .50 J .445 1 .757E+02 1 1 337 .50 5 .715 6 .725E*01 175 337 .50 6 .985 3 .754E+01 



TEhlf B-7 

RUN DATE 9/15/76 PARTICLE ELECTRON BEAM ENERGY 500MEV TARGET FP RUN 52 PLATE NO PZ1 PLATE LOCATION..3 

NO 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100 104 106 112 116 120 124 126 132 136 140 144 148 1S2 156 160 164 166 172 

ANQLE 135.00 96.34 52. 13 125.54 66.80 150.95 101 .31 35.54 149.04 45.00 
173.66 135.00 8.13 191.31 341.57 198.44 251.57 336.80 225.OO 300.98 217.88 261.87 
315.00 240.95 288.44 O. 0. 22.50 
45.00 67.50 90.00 112.50 112.50 135.00 157.50 180.00 202.50 225.00 247.50 247.50 270.00 292.50 315.00 337.50 

RADIUS 2.328 1.656 2.085 1.573 1 .393 1 .883 0.933 1.573 1 ,066 0.776 1 .656 0.259 1 ,293 0,933 0,578 1 ,735 0,578 1.393 1 .293 1 .066 2.085 
1.293 1.810 1 .883 1 .735 2,445 6.985 5.715 5.715 4.445 3.175 2.445 6.965 6.985 5.715 4.445 3.175 3. 175 2.445 6.985 5.715 4.445 4.445 3. 175 

DOSE NO ANGLE RADIUS D0SE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DSSE 
1. BS4E+01 1 127.88 2.085 2.180E+01 2 119.06 1 .883 2.472E+01 3 108.44 1 .735 2.605E+01 2, ,623E+01 5 83.66 1 .656 2.642E+01 S 71 .57 1 .735 2.680E+01 7 60.95 1 .883 2.276E+01 2. 239E+01 9 45.00 2.328 1.860E+01 10 i42. 10 2.085 2.258E+01 11 135.00 1 .810 2.417E+01 2. 830E+01 13 113.20 1.393 3 008E+01 14 98.13 1.293 3.120E+01 15 81.87 1 .293 3.172E+01 2, ,9416+01 17 54.46 1.573 2.616E+01 18 4S.00 1 .810 2.499E+01 19 37.88 2.085 2.180E+01 2. ,632E+01 21 144.46 1 .573 2.795E+01 22 131.. 00 1 .293 3.272E+01 23 120.96 1 .066 3.752E+01 3. ,77BE+01 25 78.69 0.933 4.025E+01 26 59. 04 1 .068 3.554E+01 27 45.00 1 .293 3.068E+01 2. 356E+01 29 29.06 1.883 2.271E+01 30 161.57 1 .735 2.B49E+01 31 156.80 1 .393 3.055E+01 3. 67SE+01 33 135.00 0.776 4.34BE+01 34 108.44 0.578 4.677E+01 35 71.57 0.578 4.927E+01 4. 136E+01 37 30.96 1 .066 3.367E+01 38 23.20 I .393 3.242E+01 39 18.44 1,735 2.407E+01 2. ,757E+01 41 171.87 1.293 3.283E+01 42 168.69 0.933 4.363E+01 43 161.57 0.578 5.340E+01 6. ,125E+01 45 45.00 0.259 6.218E+01 46 18.44 0.578 5.049E+01 47 11.31 0.933 3.717E+01 3. ,102E+01 49 6.34 1 .656 2.686E+01 50 186.34 1 .656 2.722E+01 51 18B. 13 1 .293 3.502E+01 4. 001E+01 53 198.44 0.578 4.913E+01 S4 225.OO 0.259 6.938E+D1 55 315.00 0.259 5.720E+01 4. 788E+01 57 348.69 0.933 3.861E+01 58 351.87 1 .293 3.086E+01 59 353.66 1 .656 2.748E+01 2. 511E+01 61 203.20 1 .393 3.222E+01 62 210.96 1 .066 3.922E+01 63 225,00 0.776 4.823E+01 5. 192E+01 65 288.44 0.578 5.471E+01 66 315.00 0.776 4.371E+01 67 329.00 1 .066 3.593E+01 3. .065E+01 69 341.57 1.735 2.581E+01 70 209.05 1 .883 2.763E+01 71 215.54 1 .573 2.944E+01 3, ,380E+01 73 239,04 1 .066 3.826E+01 74 258.69 0.933 4.050E+01 75 281.31 0.933 4.055E+01 3. .679E+01 77 315.00 1 .293 3.157E+01 78 324.46 1 .573 3.047E+01 79 330.95 1 .883 2.332E+01 2. .106E+01 81 225.00 1 .810 2.517E+01 82 234.46 1.573 3.006E+01 83 246.80 1.393 3.263E+01 3. ,286E+01 85 278.13 1 .293 3.445E+01 86 293.20 1 .393 3.266E+01 87 305.54 1 .573 2.962E+01 2. .415E+01 89 322.13 2.085 2.165E+01 90 225.00 2.328 1.925E+01 91 232.13 2.085 2.177E+01 2 .671E+01 93 251.57 1 .735 2.603E+01 94 263.66 1 .656 2.647E+0I 95 276.34 1 .656 2.933E+01 2 .S97E+01 97 299.06 1 .883 2.44SE+01 98 307.88 2.085 2.053E+01 99 315.00 2.328 1 .950E+01 1 . .897E+01 101 0. 3.175 1.155E+0I 102 0. 4.445 o.OISE+00 103 0. 5.715 3.368E+00 1, ,984E+00 105 22.50 2.445 1.6E6E+01 106 22.50 3. 175 1.270E+01 107 22.50 4.445 5.673E+00 3. ,305E+00 109 22.50 6.985 1.862E+00 110 45.00 3.175 1.154E+01 111 45.00 4.445 6.321E+00 3. ,243E+00 113 45.00 6.985 1.895E+00 114 67.50 2.445 1.765E+01 115 67.50 3.175 1.118E+01 6 .Z16E+00 117 67.50 5.716 3.380E+00 lie 67.50 6.985 1.B69E+00 119 90.00 2.445 1.681E+01 1 .2666+01 121 90.00 4.445 5.923E+00 122 90.00 5.715 3.275E+00 123 90.00 6.985 2.176E+00 1 .898E+01 125 112.50 3.175 1.185E+01 126 112.50 4.445 6.822E+00 127 112.50 5.715 3.490E+00 2 .179E+00 129 135.00 3.175 1.277E+01 130 135.00 4.445 6.598E+00 131 135.00 5.715 3.794E+00 2 ,207E+00 133 157.50 2.445 1.675E+01 134 157.50 3. 175 1.216E+01 135 157.50 4.445 6.452E+00 3 ,433E+00 137 157,50 6.985 2.013E+00 138 180.00 2.445 1.791E+01 139 180.00 3. 175 I.181E+01 7 ,024E+00 141 160.00 5.715 3.554E+00 142 180.00 6.985 2.002E+00 143 202.50 2.445 1.895E+01 1 .237E+01 145 202.50 4.445 6.620E+00 146 202.50 5.715 3.802E+00 147 202.50 6.985 2.155E+00 1 .258E+01 149 225,00 4.445 6.668E+00 150 225.00 5.715 3.600E+00 151 225.00 6.985 2.074E+00 1 .BBBE+01 153 247.50 3. 175 1.196E+01 154 247.50 4.445 6.418E+00 155 247.50 5.715 3.553E+00 1 . 973E+00 157 270.00 2.445 1.79BE+01 158 270.00 3. 175 1.306E+01 159 270.00 4.445 6.752E+00 3 .407E+00 161 270.00 6.985 1.987E+00 162 292.50 2.445 1.765E+01 163 292.50 3.175 1.179E+01 6 .223E+00 165 292.50 5.715 3.45SE+00 1£S 192.50 6.985 2.032E+00 167 315. OO 3.175 1.199E+01 6 .742E+00 169 315.00 5.715 3.444E+00 170 315.00 6.985 2.107E+00 171 337.50 2.445 1.724E+01 1 .171E+01 173 337.50 4.445 6.088E+00 174 337.50 5.715 3.410E+00 175 337.50 6.985 1.890E+00 



Table B-8. 

RUN DATE 9/15/76 
PARTICLE ELECTRON 
BEAM ENERGY 500MEV 
TARGET FP RUN 52 
PLATE NO P22 
PLATE LOCATION. .4 

NO ANGLE 
0 135. 00 4 96. 34 a 52, 13 12 125. 54 16 66. 80 20 150. 95 24 101. 31 26 35. 54 32 149. 04 36 45, .00 40 173, ,66 44 135. 00 46 8. 13 52 191 , 31 56 341 . 57 60 19S. 44 64 251. 57 66 336. 80 72 225, 00 76 300. .96 60 217, 88 84 261 , 87 68 315. 00 92 240, 95 96 288, 44 100 0. 104 0. 106 22. 50 112 45, ,00 116 67, ,50 120 90. ,00 124 112, ,50 

128 112. .50 132 135, ,00 136 157, ,50 140 180. 00 144 202. 50 148 225, ,00 152 247 .50 156 247 .50 160 270 .00 164 292 .50 168 315 ,00 172 337 .50 

RADIUS 
2.328 
1 .656 
2.085 
1 .573 
1 .393 
1 .883 
0.933 
1 .573 
1 .066 
0.776 
1 .656 
0.259 
1 .293 
0.933 
0.578 
1.735 
0.578 
1 .393 
1 .293 
1 .066 
2.085 
1 .293 
1.810 
1 .683 
1 .735 
2.445 
6.985 
5.715 
5.715 
4.445 
3.175 
2.445 
6.965 
6.985 
5.715 
4.445 
3.175 
3.175 
2.445 
6.985 
5.715 
4.445 
4.445 
3.175 

DOSE NO 
1.491E*00 1 1.559E+00 5 1.533E+00 9 1.568E*O0 13 1 . 733E1-00 17 1.505E*00 21 1.B3BE*00 25 1.693E+00 29 1.817E*00 33 2.359E*00 37 1.50BE+00 41 2.394E*00 45 1.899E+00 49 1,953E*00 53 2.528E+00 57 1.4S9E+00 61 2.159E*00 65 1.849E*00 69 1.733E*00 73 1.966E+00 77 1.511E*00 81 1.794E+00 65 1.605E+00 69 1.600E+00 93 1.625E+00 97 1.425E+00 101 1 .076E+00 105 1.190E+00 109 1.114E+00 113 1.213E+00 1 17 
1.324E+00 121 
1.437E+00 125 1.034E+00 129 1.040E+00 133 1.090E+00 137 
1.1S7E+00 141 
1 .423E4 00 145 
1.329E+00 149 
1.476E+00 153 
1.0S5E+00 157 
1.204E+00 161 
1.2Z6E+00 165 
1.246E+00 169 
1.462E+00 173 

ANGLE 
127.88 
33.66 
45.00 

113.20 
54.46 
144.46 
78.69 
29.06 
135.00 
30.96 171.87 45.00 6.34 198.44 348.69 203.20 288.44 341.57 239.04 315.00 225.00 278.13 

322. 1 3 
251.57 
299.06 

0. 
22.50 
22.50 
45.00 
67.50 
90.00 
112.50 
135.00 
157.50 
157.50 
180.00 
202.50 
225.00 
247.50 
270.00 
270.00 
292.50 
315.00 
337.50 

RADIUS 
2.085 
1 .656 
2.328 
1 .393 
1 .573 
1 .573 
0.933 
1 .883 
0.776 
1 .066 
1 .293 
0.259 
1 .656 
0.578 
0.933 
1.393 
0.578 
1 .735 
1.066 
1 .293 
1 .610 
1 .293 
2.085 
1 .735 
1 .883 
3.175 
2.445 
6.985 
6.985 
5.715 
4.445 
3.175 
3. 175 
2.445 
6.985 
5.715 
4.445 
4.445 
3.175 
2.445 
6.965 
5.715 
5.715 
4.445 

DOSE 
1.475E+00 
1.605E+00 
1.516E*00 
1.767E*00 
1.669E+00 
1.528E+00 
1.923E*00 
1.589E+00 
1.877E*00 
2.120E*00 
1.602E+00 
2.702E+00 
1.730E+00 
2.140E+00 
2.093E+00 
1.603E*00 
2.420E-I-00 
1.646E*00 
1.648E+00 
1.822E+00 
1.545E+00 
1.777E+00 
1.735E+00 
1.538E+00 
1.601E+00 SB 
1.303E+00 102 
1.501E-KJO 106 
1.109E+00 110 
I.080E+00 114 
1.183E+00 118 
1.254E+00 122 
1.276E+00 126 
1.346E+00 130 
1.369E*00 134 
1.080E+00 138 
1.057E*00 142 
l.173E*00 146 
1.200E*00 150 
1.304E*00 154 
1.447F-00 158 
1.06St*00 162 
1.129E+00 166 
1.239E+00 170 
1.21BE*00 174 

NO 
2 
6 
10 
14 
18 
22 
26 
30 
34 
36 
42 
46 
50 
54 
56 
62 
66 
70 
74 
78 
62 
86 90 94 

ANGLE 119.06 71.57 142.1O 98.13 45.00 135.00 59.04 161.57 108. 44 23.20 168. 69 18,44 186. 34 225.00 
351 . 87 
210.96 
315.00 
209.05 
258.69 
324.46 
234.46 
293.20 
225.00 
263.66 
307.88 

0. 
22.50 
45.00 
67.50 
67.00 
90.00 

112.50 
135.00 
157.50 
180.00 
180.00 
202.50 
225.00 
247.50 
270.00 
292.50 
292.SO 
315.00 
337.50 

RADIUS 
683 
735 
085 
293 
810 
293 
066 
735 
578 
393 
933 
578 
656 
259 
293 
066 
776 

1 .883 
0.933 
1 .573 
1 .573 
1 .393 
2.328 
1 .656 
2.085 
4.445 
3.175 
3. 175 

445 
985 
715 
445 
445 
175 
445 
985 
715 
715 
445 

3.175 
2.445 
6.985 
6.985 
5.715 

DOSE 
62SE*00 6oie*oo 410E+00 884E+00 667E+00 708E*00 049E-I-00 511E+00 178E+00 876E+00 703E+00 2.S33E+00 1.526E*00 2.521E+00 2.011E+00 1.92SE*00 2. 140E+00 1.620E+00 2.038E+00 I.771E+00 1.630E+00 1.836E+00 1.476E+00 1.581E+00 1.501E+00 1.231E+00 1.383E+00 1.368E*00 1 . 428E1-00 1 . 068E1-00 1.102E+00 1.212E+00 1.133E+00 331E+00 429E+00 012E+00 163E+00 114E+00 173E+00 382E+00 459E+00 042E+00 096E+00 1.142E+00 

NO 3 7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71 75 79 83 87 91 95 99 103 107 111 115 119 123 127 131 135 139 143 147 151 155 159 163 167 171 175 

ANGLE 108.44 60.95 135.00 61 .37 37.88 120.96 45.00 156.60 71 .57 16.44 161.57 11 .31 188.13 315.00 353.66 225.00 329.00 215.54 281.31 330.95 246.80 305.54 232.13 276.34 315.00 0. 22.50 45.00 67.50 90.00 90.00 112.50 135.00 157.50 180.00 202.50 202.50 225.00 247.50 270.00 292.50 315.00 337.50 337. 50 

RADIUS 1 .735 1 .883 1.810 1 .293 2.085 1 .066 1.293 1 .393 0.578 1 .735 0.576 0.933 1.293 0.259 1.656 0.776 1.066 1.573 0.933 1.883 1 .393 1 .573 2.085 1 .656 2.328 5.715 4.445 4.445 3.175 2.445 6.965 5.715 5 715 . 1.445 3.175 2.445 3.985 6.985 5.715 4.445 3. 175 3. 175 2.445 6.985 

DOSE 1.580E+00 1.591E+00 1.540E+00 I.902E+00 1.559E+00 1.709E+00 1.828E*00 1.593E*00 2.380E+00 1.678E+00 " 879E+00 056E400 669E+00 792E*00 804E+00 013E+00 951E*00 56SE+00 903E+00 639E+00 665E+00 649E+10 534E+00 647E+00 625E+00 134E+00 188E+00 195E+00 326E+00 395E+00 
074E+00 062E+00 088E*00 287E+00 293E*00 405E«00 022E»00 OOOE'OO 1.161E«00 1 . 234E*0ll 1.446E*0C 1.438E*00 1.512E*00 9.970E-01 



Table B-9. 

RUN l»AT6 9/1S/76 
PARTICLE ELECTRON 
BEAM ENEROY 500HEV 
TARSET FP RUN 5Z 
PLATE NO P23 
PLATE LOCATION. .5 

NO ANGLE 
0 135. 00 
4 96. 34 
8 52. 13 
12 125. 54 
16 66. 80 
20 150. 95 
24 101. 31 
28 35. 54 
32 149. 04 
3G 45. 00 
40 173. 66 
44 135. 00 
48 S. 13 
52 191 . 31 
56 341. 57 
GO 198, 44 
84 251. 57 
SB 336. 80 
72 225, ,00 
78 300. 96 
80 217, ,88 
84 261 . 67 
88 315, 00 
92 240. 95 
96 288. 44 
100 0, 
104 0. 
106 22. 50 
112 45. 00 
116 67, ,50 
120 90 .00 
124 112 .50 
128 112 .50 
132 135 .00 
136 157 .50 
140 ISO .00 
144 202 .50 
148 225 .00 
152 247 .50 
156 247 .50 
160 270 .00 
164 292 .50 
168 315 .00 
172 337 .50 

RADIUS 
2.328 
1.656 
2.085 1.573 
1.393 
1.883 
0.933 
1.573 1.066 0.776 
1.656 0.259 
1.293 0.933 0.578 
1.735 
0.578 
1.393 
1.293 
1.066 
2.085 
1.293 
1.810 
1.883 
1.735 
2.445 
6.985 5.715 5.715 4.445 
3.175 2.445 6.985 6.985 5.715 4.445 
3.175 
3.175 
2.445 6.985 5.715 4.445 4.445 
3.175 

DOSE NS ANGLE RADIUS DOSE NS ANSLE RADIUS DOSE NO ANQLE RADIUS DOSE 
1. ,135E+00 1 127.88 2.065 1 .225E*00 2 119.06 1.883 1 .200E+00 3 108.44 1 .735 1 .208E+00 
1. ,279E+00 5 83.66 1 .656 1 ,270E*00 6 71 .57 1 .735 1 .328E+00 7 60.95 1.883 1 .213E+00 
1. ,187E*00 9 45.00 2.328 1 .143E*00 10 142.10 2.085 1 .263E+00 11 135.00 1 .810 1 .214E*00 
1. 243E*00 13 113,20 1 .393 1 , 399E-I-00 14 96. 13 1 .293 1 . 400E+00 15 81 .87 1 .293 1 .406E+00 
1. 364E+00 17 54.46 1 .573 1 ,343E*00 18 45.00 1.810 1 .225E+00 19 37.88 2.085 1 .199E+00 
1. 226E+00 21 144.46 1 .573 1 ,333E*00 22 135.00 1 .293 1 .448E+00 23 120.96 1 .066 1 .448E+00 
1, .590E+00 25 78.69 0.933 1 .555E+00 26 59.0/ 1.066 1 .530E*00 27 45.00 1 .293 1 .449E+00 
1, .413E+00 29 29.06 1 .883 1 ,212E+00 30 161.57 1.735 1 .278E+00 31 156.60 1.393 1 .401E+00 1, ,467E+00 33 135.00 0.776 1 .738E+00 34 108.44 0.578 1 .762E+00 35 71 ,57 0.576 1 .916E+00 1. .695E*00 37 30.96 1 .056 1 .533E+00 38 23.20 1 .393 1 .479E+00 39 18.44 .1.735 1 .394E+00 1. 253E+00 41 171 .87 1 .293 1 •371E+00 42 168.69 0.933 1 .478E+00 43 161.57 '0.578 1 .72SE+00 
2, ,046E+00 45 45.00 0.259 2 .236E+00 46 18.44 0.578 1 .977E*00 47 11 .31 0.933 1 .678E+00 1 , ,507E+00 49 6.34 1 .656 1 .412E+00 50 166.34 1.656 1 .219E+00 51 168.13 1 .293 1 .509E+00 1 . .504E+00 53 19S.44 0.570 1 .722EJ-00 54 225,00 0.259 2 .046E+00 55 315.00 0.259 2 .304E+00 
1 ,917E*00 57 348.69 0.933 1 .630E+00 58 351.87 1.293 1 .500E+00 59 353.66 1.656 1 .294E+00 
1 ,293E+00 61 203.20 1.393 1 .372E*00 62 210.96 1.066 1 .607E+00 63 225.00 0.776 1 .831E+00 
1 .899E+00 65 288.44 0.578 2 .040E+00 66 315.00 0.776 1 .879E+00 67 329.00 1.066 1 .574E*00 
1 .438E+00 69 341.57 1.735 1 ,362E*00 70 209.05 1.883 1 .192E+00 71 215.54 1 .573 1 .264E+00 
1 .360E+00 73 239.04 1 .066 1 .639E+00 74 258.69 0.933 1 .721E*00 75 281 . 31 0.933 1 .719E+00 
1 .6B4E+00 77 315.00 1 .293 1 .499E+00 78 324.46 1 .573 1 .365E+00 79 3^; 95 1 363 1 .236E*00 
1 .173E+00 81 225.00 1 .810 1 .269E+00 82 234.46 1 .573 1 .337E*00 83 246.80 1.393 1 .3S9E*00 
1 .367E+00 65 276.13 1 .293 1 .437E+00 66 293.20 1.393 1 .430E+00 87 305.54 1.573 1 .340E+00 
1 .316E+00 89 322.13 2.085 1 .283E+00 90 225.00 2.328 1 .121Ef00 91 ?32.13 2.065 1 .267E+U0 
1 .214E+00 93 251.57 1 .735 .1 . 266E+00 94 263.66 1 .656 1 .382E+00 95 276.34 1 ,656 1 .294E+00 
1 .229E+00 97 299.06 1 .683 1 .322E+0O 96 307.88 2.085 1 . 350E1-00 99 315.00 2.32b 1 .1S6E+00 
1 ,099E+00 101 0. 3.175 9 .989E-01 102 0. 4.445 9 .417E-01 103 0. 5.715 7 .993E-01 
8 .110E-01 105 22.50 2.445 1 .095E+00 106 22.50 3.175 1 .047E+00 107 22.50 4.445 9 .293E-01 
9 .026E-01 109 22. SO 6. 885 7 •660E-01 110 45.00 3.175 1 .10CE*00 111 45.00 4.445 9 .659E-01 
8 .284E-01 113 45.00 6.965 6 .226E-01 114 67.50 2 ..145 1 .084E+00 115 67.50 3.175 1 004E*00 
9 .609E-01 117 67.50 5.715 6 .093E'01 11B 67.50 6.385 7 .410E-01 119 9O.00 2.445 1 .072E*00 
1 .C22E+00 121 90.00 4.445 9 .450E-01 122 90.00 5,716 6 .254E-01 123 90.00 6.985 7 .691E-01 
1 . 205E+00 125 112.50 3. 175 1 .037E*00 126 112.50 4.445 9 . 2.17E-01 127 112.50 5.715 8 .089E-01 
7 .349E-01 129 135.00 3.175 1 .154E+00 130 135.00 4.445 9 .837E-01 131 135.00 5.715 9 . 093E-01 
7 .678E-01 133 157.50 2.445 i .087E+00 134 157.50 3. 175 1 .031E+00 135 157.50 4.445 8 .774E-01 
8 .665E-01 137 157.50 6.985 7 .815E'01 138 180.00 2.445 1 .090E+00 139 180.00 3.175 1 . 004E1-00 
9 .135E-01 141 180.00 5.715 8 .102E-01 142 180.00 6.985 7 .989E-01 143 202.50 2.445 1 .124E*00 
9 .eeiE-oi 145 202.50 4.445 8 .948E-01 146 202.50 5.715 8 .300E-01 147 21-2.50 6.965 7 .632E-01 
9 .996E-01 149 225.00 4.44P 9 . 056E-01 150 225.00 5.715 7 .939E-01 151 i-..00 6.985 7 .106E-01 
1 .068E*00 153 247.50 3. 175 1 .O20E'0O 154 247.50 4.445 £ . 539E-01 155 247. 50 5.715 7 .930E-01 
7 .486E-01 157 270.00 2.445 1 . 060E+00 158 270.00 3.175 1 .045E+00 159 270. 00 4.445 9 .635E-01 
7 .843E-01 161 270.00 6.985 7 .564E-01 162 292.50 2.445 1 .218E+00 163 292.50 3.175 1 .030E*0Q 
9 .091E-01 165 292.50 5.715 8 .785E'01 166 292.50 6.985 7 .612E-01 167 315.00 3.175 9 .500E-01 
9 .000E-01 169 315.00 5.715 8 .463E-01 170 ^15.00 6.965 7 .747E-0I 171 337.50 2.445 1 .125E+00 
9 .OO0E-01 173 337.50 4.445 8 .774E-01 174 337.50 5.715 6 .123E-01 175 337.50 6.985 7 .190E-01 



Table B-10. 

RUN DATE 9/18/75 
PARTICLE ELECTRON 
BEAM ENERGY 500MEV 
TARGET FP RUN50 
PLATE NO PI 2 
PLATE LOCATION..4 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NS ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
0 135.00 2.328 4.000E+OO 1 127.8B 2.085 5.000E*OC 2 119.06 1 .683 6.OOOE*00 3 108.44 1 .735 6. OOOE-cOO 
4 96.34 1.656 7.000E+00 5 83.66 1 .656 7.000E+00 8 71.57 1 .735 6.000E+00 7 60,95 1 .883 6. O.IOE+OO e 52. 13 2.085 6.000E+00 9 45.00 2.328 5.000E+00 10 142.10 2.085 5.000E+00 11 135.00 1 .810 2. ,OOOE+01 
12 125.04 1.S73 4.000E*01 13 113.20 1 .393 S.O77E*01 

7.345E+01 14 98.13 1 .293 3.754E+01 15 81.87 1 .293 3, ,S39E+01 
16 66.80 1 .393 3.752E+01 17 54.46 1 .573 

S.O77E*01 
7.345E+01 18 45.00 1 .810 1.OOOE+01 19 37.86 2.085 1. 000E+01 

20 150.95 1.883 7.000£*00 21 144.46 1 .873 2.000E+01 22 135.00 1 .293 9.039E+01 23 120.9G 1 .066 4. 332E+01 
24 101.31 0.933 7.980E+01 25 76.69 0.933 1.007E+02 26 59.04 1.066 7.470E+01 27 45.00 1 .293 4 ,523E+01 
28 35.54 1.573 5.3e4E*01 29 29.06 1 .883 1.OOOE+Ol 30 161.57 1.735 6.015E+00 31 156.80 1.3S3 3. OOOEfOI 
32 149.04 1.066 4.I37E+01 33 135.00 0.776 6.9S3E+01 34 106.44 0.578 3.079E+02 35 71.57 0.578 7, ,717E*02 
3G 45.00 0.776 3.243E*02 37 30.96 1 .066 9.201E+01 38 23.20 1 .393 4.027E+01 39 18.44 1.735 1. .280E+01 
40 173.66 1.656 7.617E*00 41 171.87 1 .263 4.000E+01 42 168.69 0.933 4.857E+01 43 161.57 0.578 1. .833E+02 
44 139.00 0.259 2.492E*03 45 45.00 0.259 3.833E+04 46 18.44 0.576 2.972E+03 47 11 ,31 0.933 1 .613E+02 
4S 8.13 1.293 5.360E*01 49 6.34 1 .656 1.S54E+01 50 186.34 1.656 6.904E+00 51 188.13 1 .293 4 .OOOE+01 
52 191.31 0.933 6.413E*01 53 196.44 0.578 1.816E+02 54 225.00 0.259 2.942E+03 55 315.00 0.259 5 .938E+04 
5E 341 . 57 0.B78 3.539E*03 57 346.69 0.933 Z.233E+02 58 351.87 1.293 5.132E+01 59 353.66 1 ,656 1 .586E+01 
60 198.44 1.735 7.019E*00 61 203.20 1 .393 2.000E+01 62 210.96 1 ,066 0.988E+01 63 225.00 0.776 1 .09SE+02 
64 251 .87 0.578 4.827E*C2 65 288.44 0.578 3.64SE+03 66 315.00 0.776 4.963E+02 67 329.00 1 .066 1 .181E+02 
66 336.80 1.393 4.363E»01 69 341 . 57 1.735 1.417E+01 70 209.05 1 .883 5.722E+00 71 215.54 1 .573 1 . OOOE+O'. 
72 225,00 1 .293 4.381E*01 73 239.04 1.066 5.108E+01 74 258.69 0,933 1.004E+02 75 281 . 31 0.933 1 ,440E+02 
76 300.SS 1.066 1.C09E*02 77 315.00 1 .293 5.202E+01 78 324.46 1 .573 4.471E+01 79 330.95 1 .883 1. .084E*01 
SO 217.68 2.085 4 359E*00 81 225.00 1.810 6.OOOE'00 82 234.46 1 .573 2.000E+01 83 246.80 1 .393 5. .169E*01 
84 261 . 87 1.293 f.. 852E+01 85 278.13 1 .293 1.OOOE+01 86 293.20 1 .39'J 3.792E+01 87 305.54 1 .573 4 .301E*01 
88 315.00 1.810 1.000E+01 

B.921E+00 69 322.13 2.085 7.5B0E+00 90 225.00 2.328 3.933E+00 91 232.13 2.085 A. .S29E«00 
92 240.95 1.863 

1.000E+01 
B.921E+00 93 251.57 1 .735 S. 074E1-00 94 263.66 1.056 9.954E+00 95 276.04 1.656 1, .163E-01 

96 288.44 1.735 1.029E+01 97 293.06 1 .883 8.596E+00 SB 307.80 2.085 7.065E+00 99 315.00 2.328 4 .976E»00 
100 0. 2.445 5.067E+00 101 0. 3. 175 3.004E+00 102 0. 4.445 2.052E+00 103 0. 5.715 1 .636E*00 
104 0. 6.965 1.257E+00 

1 .441E+00 105 
22.50 2.445 4.758E+00 106 22.50 3.175 2.995E+00 107 22.50 4.445 1 .828E»00 

108 22.50 5.715 
1.257E+00 
1 .441E+00 109 22.50 6,965 1.182E»00 110 45.10 3. 175 2.871E+00 Ml 45.00 4.445 1 .761E*00 

112 45.00 5.715 1.423E+00 113 45.00 6.985 1.201E+00 114 67.50 2.445 3.790E+00 115 67.50 3.175 2 .509E*00 
116 67.50 4.445 1.803E+00 117 67.50 5.715 1.400E+00 118 67.50 6.985 1.132E+00 119 90.00 2.445 3 .723E*00 
120 90.00 3.178 2.683E+00 121 90.00 4.445 1.B94E+00 122 90.00 5,715 1.491E+00 123 90.00 6.985 1 .222E»00 
124 112.50 2.445 3.356E+00 125 112.50 3, 175 2.363E+00 126 112.SO 4.445 1.666E+00 127 112.50 5.715 1 .426E+00 
128 112.50 6.965 1.0S3E+00 129 135.00 3. 175 2.£29E*00 130 135.00 4.445 1.749E+00 131 135.00 5.715 1 .422E*00 
132 135.00 6.985 1.115E+00 133 157.50 2.445 3.136E*00 134 157.50 3.175 2.294E*O0 135 157.50 4.445 1 .602E»00 136 157.50 5.715 1.397E*00 137 157.50 6.985 1.103E+00 138 180.00 2.445 3.142E+00 139 180.00 3. 175 2 .419E+00 
140 180.00 4.445 1 .B43E+00 141 180.00 5.715 1.405E+00 142 180.00 6.985 1.058E*00 143 202.50 2.445 3 .366E+00 
144 202.50 3.175 2.354E*00 145 202.50 4.445 1.722E+00 146 202.50 5.715 1.394E+00 147 202,50 6.985 1 .058E+00 
148 225.00 3.175 2.402E*00 149 225.00 4.445 1.752E*00 150 225.00 5.715 1.366E+Q0 1S1 225.00 6.985 1 .123E*00 
152 247.50 2.445 3.422E*00 153 247.50 3.175 2.548E*00 154 247.50 4.445 1.742E+00 155 247.50 5.715 1 .341E*00 
156 247. BO 6.986 1 .088E*00 157 270.00 2.445 3.820£*00 158 270.00 3. 175 2.522E+00 159 270.00 4.445 1 .850E+00 
160 270.00 5.715 1.429E-»00 161 270.00 6.985 1.072E+00 162 292.50 2.445 4.009E+00 163 292.50 3. 175 2 .751E+00 
164 292.50 4.445 1.917E+00 165 292.50 5.715 1.400E*00 166 292.50 6,985 1.088E+00 167 315.00 3. 175 2 .953E+00 
168 315.00 4.445 2.040E»00 169 315.00 5.715 1 .434E+00 170 315.00 6.985 1.110E*00 171 337.50 2.445 5 .109E*00 
172 337.50 3.175 Z.975E*00 173 337.SO 4.445 1 . 956E T O 174 337.50 5.715 1.S16E*00 175 337.50 6.985 1 .175E-f0O 



Table Ell. 

HUN DATE 9/16/76 PARTICLE ELECTRON BEAM ENERGY 500MEV TARGET FP RUN S3 PLATE NO P11 PLATE LOCATION..5 

N9 O 

12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 SO 84 88 92 96 100 104 108 112 116 120 124 128 132 136 140 144 148 152 156 160 164 168 172 

ANGLE 135.00 96.34 52.13 125.54 66.80 ISO.96 101.31 35.54 149,04 45.00 173.66 135.00 6.13 191.31 341.57 198.44 251.57 336.30 225.00 300.96 217.86 261.87 315.00 240.95 288.44 
0. O. 22.50 45.00 67.90 90.00 112.50 112.50 135.00 157.90 180.00 202.50 229.00 247.50 247.60 270.00 292.90 310.00 337.90 

RADIUS 2.328 1.656 2.0B5 1.573 1.393 1 .883 0.933 1.573 1.066 0.776 1.656 0.25S 1.293 0.933 0.578 1 .735 0.578 1 .393 1 .293 1 .066 2.085 1.293 .810 .883 .735 .445 .985 .715 .716 .445 3.175 2.445 6.985 E.985 5.715 4.445 3.175 3. 175 2.445 6.985 5.715 4.445 4.445 3. 175 

DOSE 1.361E+02 4.795E+02 4.180E+02 S.227E+02 1.3B2E+03 2.799E+02 2.S67E+03 1.215E+03 1.495E+03 9.961E+03 4.167E+02 2.283E+04 2.755E+03 2.059E+03 4.460E+04 3.427E+02 1 .385E+04 2.S43E+03 1.170E+03 6.164E+03 2.624E+02 1 .879E+03 1 .004E+03 3.798E+02 8.970E+02 _ 2.759E+02 101 5.OOOE+OO 105 S.OOOE+OO 109 5.OOOE+OO 113 6.OOOE+OO 117 6.634E+01 121 1 .363E+02 125 5.OOOE+OO 129 5.OOOE+OO 133 5.OOOE+OO 137 5.OOOE+OO 141 5.948E+01 145 7.092E+0I 149 1 .504E+02 153 5.000E+00 157 5.OOOE+OO 161 5.OOOE+OO 165 9.OOOE+OO 169 1.131E+02 173 

NO 1 5 9 13 17 21 25 29 33 37 41 45 49 93 57 61 65 89 73 77 81 85 89 93 97 

ANGLE 127.88 83.66 45.00 113.20 54.46 144.46 78.69 29.06 135.00 30.96 171.87 45.00 6.34 198.44 348.69 203.20 288.44 341.57 230.04 315.00 225.00 278.13 322.13 251.57 299.06 0. 22.50 22.50 45.00 67.50 90.00 112.50 139.00 197.50 157.50 180.00 202.50 229.00 247.50 270.00 270.00 292.90 319.00 337.50 

RADIUS 2.389 1.696 2.328. 1.393 1.573 1.573 0.933 1.883 0.776 .066 .293 .259 .656 ,578 .933 .393 .578 .735 .066 .293 BIO .293 .085 .735 .883 .179 .449 .989 .985 .719 .445 .175 .175 _.44t 6.985 5.715 4.445 4.445 3. 175 2.445 6.985 5.715 5.715 4.445 

DOSE .091E+02 .916E+02 .0B1E+02 .697E+02 .132E+03 .81OE+02 .122E+03 . 652E+02 -.845E+03 5.133E+03 B.240E+02 7.158E+04 1.128E+03 6.700E+03 9.72SE+03 6.619E+02 3.225E+04 1.10BE+03 2.409E+03 ".596E+03 .131E+02 .566E+03 .700E+02 .707E+02 .728E+02 .076E+02 .91BE+02 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .218E+01 .259E+01 .340E+02 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .106E+01 . 072E+02 .OOOE+OO .OOOE+OO ,OOOE+OO .OOOE+OO 

NO 2 6 10 14 IB 22 26 30 34 38 42 46 00 94 58 62 66 70 74 78 82 86 90 94 98 102 106 110 114 118 122 126 130 134 138 142 146 •50 154 158 162 166 170 174 

ANGLE 119.06 71.57 142.10 98.13 45.00 135.00 59.04 161.57 108.44 23.20 168.69 
18.44 186.34 225.00 351.67 210.96 315.00 

209.05 258.69 324.46 234.46 293.20 225.00 263.66 307.86 0. 22.50 45.00 67.50 67.50 9CT.00 
1 li!. 50 
:J5.oo 
IE7.50 
180.00 
180.00 
202.50 
225.00 
247.50 
270.00 
292.50 292.50 315.00 337.50 

883 735 065 293 810 293 066 735 578 393 933 578 696 259 293 066 776 883 933 573 573 .393 2.326 ' .656 .085 .445 .175 .175 .445 .985 .715 .445 .445 .175 .445 .985 .715 .715 .445 . 175 .445 .985 B.985 5.715 

DOSE 2.951E+02 6.352E+02 2.113E+02 1.14SE+03 7.534E+02 B.404E+02 254E+03 755E+02• 747E+03 117E+03 977E+03 154E+04 162E+02 093E+04 138E+03 656E+03 081E+0-! 094E+02 06BE+03 719E+03 6.473E+02 2.Z61E+03 
..738E+02 7.273E+02 5.612E+02 „ t>. OOOE+OO 103 1.198E+02 107 1 - 102E+02 111 181E+02 115 OOOE+OO 119 OOOE+OO 123 OOOE+OO 127 OOOE+OO 131 590E+01 135 25OE+02 139 OOOE+OO 143 OOOE+OO 147 OOOE+OO 151 _.OOOE+OO 155 8.126E+01 159 2.716E+02 163 5.OOOE+OO 167 5.OOOE+OO 171 5.OOOE+OO 175 

ANGLE 108.44 60.95 135.00 81 .87 37.88 120.96 45.00 156.80 71.57 18.44 161.57 11.31 188.13 315.00 353.66 225.00 329.00 215.54 281.31 330.95 246.80 305.54 232.13 276.34 315.00 O. 22.90 49.00 67.50 90.00 90.00 112.60 135,00 157.50 180.00 202.50 202.50 225.00 247.50 270.00 292.50 315.00 337.50 337.50 

RADIUS 1.735 1.S83 1.810 1 .293 2.085 1 .066 1 .293 1 .393 0.578 1.735 0.578 0.933 1 .293 0.259 1 .656 0.776 1 .066 1 .573 0.933 1 .883 1.393 1.573 2.085 1 .656 2.328 5.715 4.445 4.445 3. 175 2.445 6.985 5.715 5.715 4.445 3. 175 2.445 6.985 6.985 5.715 4.445 2'. 175 3.175 2.445 6.985 

DOSE 3.590E+02 5.465E+02 3.304E+02 1 .224E+03 4.683E+02 1.574E+03 2.208E+03 6.9S8E+02 1 . 344E+04 1.10SE+03 S.S64.T+03 8.817L+03 8.690E+02 9.164E+04 1.322E+03 4.603E+03 6.828E+03 6.204E+02 7.674E+03 6.550E+02 1.135E+03 1.611E+03 2.390E+02 8.936E+02 3.4B4E+02 9.OOOE+OO 5. OOOE+OO 5.OOOE+OO ~ 092E+01 543E+02 LOOE+OO OOOE+00 OOOE+OO OOOE+OO 484E+01 271E+02 OOOE+OO OOOE+OO OOOE+OO OOOE+OO 084E+02 096E+02 O50E+O2 OOOE+OO 



Table B-12. 

RUN DATE 9/13/76 PARTICLE ELECTRON BEAM ENERGY 500MEV TAR3ET FP RUN 54 PLATE NO P4 PLATE LOCATION..2 

NO 0 4 8 12 IE 20 24 28 32 36 40 44 48 52 5E 60 64 60 72 76 80 84 SB 92 96 100 104 108 112 116 120 124 128 132 136 140 144 14B 162 156 160 164 168 172 

ANSLE 135.00 
96.34 52.13 125.54 66.80 150.95 101.31 35.54 149.04 45.00 173.66 135.00 8.13 191.31 341.57 198.44 251.57 336.80 S<»5.00 I DO.96 :;17.88 j.61 .87 315.00 240.95 288.44 0. 0. 22.50 45.00 67.50 90.00 112.50 112.50 133.00 157.50 180.00 202.50 225.00 247.50 247.50 270.00 292.50 313.00 337.50 

RADIUS 2.328 1 .636 2.085 1 .573 1 .393 1.883 0.933 1.573 1.066 0.776 1.656 0.259 1.293 0.933 0.578 1 .735 0.578 1.393 1 .293 1 .066 2.085 1 .293 1 .810 1 .883 1 .735 2.445 6.985 5.715 5.715 4.445 3.175 2.445 6.985 6.985 5.715 4.445 3.175 3.175 2.445 6.985 S.715 4.445 
4.443 3.175 

DOSE NO ANSLE RADIUS DOSE NS ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
3 .305E+01 1 127.88 2.085 4.237E+01 2 119.06 1.883 5.689E+01 3 108.44 1.735 6.233E*01 
7 .291E*01 5 83.66 1.656 7.093E+01 6 71 .57 1.735 7.113E+01 7 60.95 1.883 7.055E+01 
5 .245E+0I 9 45.00 2.328 3.851E+01 10 142.10 2.085 4.I32E+01 11 135.00 1 .810 5.922E*01 
7 .908E+01 13 113.20 1 .393 1,044E+02 14 98.13 1 .293 1 .347E+02 15 81 .87 1 .293 1.3O4E«02 
1 .255E+02 17 54.46 1 .573 1.009E+02 18 45.00 1 .810 7.227E+01 19 37.88 2.085 3.192E+01 
3 . 110E+01 21 144.46 1 .573 7.525E+01 22 135.00 1 .293 1.I18E+C12 23 120.96 1 .066 1.8O3E+02 
2 •713E+02 25 78.69 0.933 3.139E+02 26 59.04 1.066 2.437E+02 27 45.00 1 .293 1.513E+02 
1 .066E+02 29 29.06 1.883 7.335E+01 30 161.57 1 .735 6.342E+01 31 156.60 1.393 9.656E+01 
1 .628E+02 33 135.00 0.776 3.402E+02 34 106.44 0.578 9.492E+02 35 71 .57 0.578 1 . 663E*03 
5 .239E+02 37 30.96 1 .066 2.517E»02 38 23.20 1 .393 1.426E+02 39 16.44 1.735 6.388E+01 
6 .547E+01 41 171.87 1 .293 1.268E+02 42 168.69 0.933 2.253E+02 43 161.37' 0.578 5.S92E+02 
1 .059E+04 45 45.00 0.259 3.724E404 46 18.44 0.578 1.201E+03 47 11 .31 0.933 3.443E*02 
1 .524E+02 49 6.34 1 .656 9.657E*01 50 186,34 1 .656 6.818E+01 51 188. 13 1.293 1.226E+02 
2 .396E+02 53 198.44 0.578 6.176E+02 54 225.00 0.259 1.994E+0' sr 315.00 0.239 4.624E*04 
1 .3416+03 57 348.69 0.933 3.365E*02 38 331 .87 1 .293 1.E39E+02 59 353.66 1 .656 9.824E+01 
6 .309E+01 61 203.20 1 .393 1.1S4E+02 62 210.96 1 .066 1.782E*02 65 225.00 0.776 4.035E+02 
1 .614E+03 65 288.44 0.578 2.190E+03 66 315.00 0.776 6.E64E+02 67 329.00 1.066 2.735E«02 
1 ,434E+02 69 341.57 1.735 9.219E*01 70 209.05 1 .883 5.533E+01 71 215.54 1 .573 8.691E*01 
1 .352E+02 73 239.04 1 .066 2.14BE+02 74 258.69 0.933 3.199E+02 75 281.31 ".933 3.992E+02 
2 .759E+H2 77 315.00 1 .293 1.713E+02 78 324.46 1 .673 1.055E+02 79 330.95 . .883 8.079E+01 
4 .777E+G1 81 225.00 1 .810 6.394E+01 82 234.46 1 .573 8.819E+01 83 246.80 1 .393 1 .235E*02 
1 .315E+02 85 278.13 1 .293 1 . 669E4-02 86 293.20 1 .393 1.484E+02 87 305.34 1.573 1.069E+02 
8 .799E+01 89 322.13 2.085 6.042E+01 90 225.00 2.328 3.554E+01 91 232,13 2.085 4.630E*01 
5 .701E*01 93 251 .57 1.735 7.649E+01 94 263.66 1 .656 7.767E+01 93 276.34 1.656 S.496E+01 
8 .495E+01 97 299.06 1 .883 7.676E+01 98 307.88 2.08? 5.826E+01 99 315.00 2.328 4.840E+01 
3 .561E+01 101 0. 3. 175 1.934E+01 102 0. 4.445 7.137E+00 103 0. 5.715 3.269E+00 
1 .717E+00 105 22.50 2.445 4.I33E+01 106 22.50 3.175 1.945E+01 107 22.50 4.445 7.500E+00 
3 .370E*00 109 22.50 6.985 1.578E+00 110 45.00 3.175 1.811E»01 111 45.00 4.445 7.466E«00 
3 .052E+00 113 45.00 8.985 1.561E*00 114 67.50 2.445 3.385E+01 115 67.50 3.175 1.679E+01 
6 .472E+00 117 67.50 5.713 3.023E*00 118 67.50 6.985 1.496E+00 119 90.00 2.445 3.108E+01 
1 .819E+01 121 90.00 4.415 7.107E+00 122 90.00 5.715 3.541E+00 123 90.00 6.985 1.988E+00 
2 .942E+01 125 112.50 3.175 1.605E+01 126 112.50 4.445 6.B76E+00 127 112.50 5.715 2.796E+00 
1 .461E»00 129 135.00 3.175 1.548E+01 130 135. Oil 4.445 6.380E+00 131 135.00 3.715 2.671E+00 
1 .327E+00 133 167.50 2.445 2.939E+01 134 157.50 3. 175 1.516E+01 135 157.50 4.445 6.064E+00 
2 .6S5E+00 137 157.50 6.985 1.412E+00 138 180.00 2.445 2.9E4E-I-01 139 180.00 3.173 1.662E+01 
6 .566E+00 141 180.00 5.715 2.793E+00 142 180.00 6.985 1.302E+00 143 202.50 2.445 3.265E+01 
1 .579E-01 145 202.30 4.445 5.996E+00 146 202.50 5.715 2.703E+00 147 202.50 6.985 1 .302E+00 
1 .656E+01 149 225.00 4.445 6.1B6E+00 130 225.00 5.715 3.104E+00 151 225.00 6.983 1 .49BE+00 
3 .295E+01 153 247.50 3,173 1.668E+01 154 247.50 4.445 6.862E+00 155 247.SO 5.713 2.759E+00 
1 .435E+00 157 270.00 2.445 3.221E+01 158 270.00 3. 175 1.636E+01 159 270.00 4.445 6.413E«00 
2 .9S2E+00 161 270 00 6.985 1.306E+00 162 292.50 2.445 3.597E+01 163 292.30 3.173 1.871E+01 
7 .434E+00 165 292.50 5.713 3.280E+00 166 292.5C S.285 1.648E+00 167 315.00 3.173 2.127E+01 
7 . 473E»00 169 313.00 3.715 170 315.00 6.98S 1.578E*00 171 337.50 2.443 3.750E+01 
1 .933E+01 173 337.50 4.445 7.215E+00 17.1 337.50 5.715 3.224E+00 175 337.50 6.985 1 .653E+00 



Table B-13. 

RUN DATE 9/16/76 PARTICLE ELECTRON BEAM ENERGY 500MEV TARSET FP RUN 54 PLATE NO P5 PLATE LOCATION..3 

NO O 
A S 12 16 20 24 28 32 36 40 44 48 32 56 60 64 68 72 76 80 84 88 92 96 100 104 108 112 116 120 124 126 132 136 140 144 148 152 156 160 164 168 172 

ANGLE 135.00 96.34 52.13 125.54 66.80 150.95 101.31 35.54 149.04 45.00 173.66 135.00 S.13 
191.31 341 .57 198.44 251.57 336.60 225.00 300.96 217.88 261 . 87 315.00 240.95 288.44 O. 0. 22.50 45.00 67.50 90.00 
I 1 !>. 50 II - .50 135.00 157.50 180.00 202.50 225.00 247.50 247.50 270.00 292.50 315.00 337.50-

RADIUS 2.328 1.656 2.085 1.573 1.393 1.883 0.933 1.573 1.066 0.776 1.656 0.259 1.393 0.933 0.570 1.735 0.578 1.393 1.293 1.066 2.0B5 1.293 1.810 1.863 1.735 2.445 6.985 5.715 5.715 4.445 3.175 2.445 6.985 6.985 5.715 4.445 3.175 3.175 2.445 6.985 5.715 4.445 4.445 3.175 

DOSE 4.326E+01 1.005E+02 7.334E+01 1.122Et02 1.557E+02 7.057E+01 
2.864E+02 1 .447Et02 2.103E+02 680E»02 948E+01 737E+02 25SE+02 651E+02 137E+02 443E+01 843E+02 871E+02 .727E+02 2.968E+02 6.173E+01 1.906E+02 1.103E+02 9.031E+01 1.137E+02 4.724E+01 8.278E-01 1.960E+00 1.904E+00 5.342E+00 1.941E*01 4.068E+01 7. 1B6E-01 7.327E-01 1.762E+00 4.720E+00 1.690E+01 1.814E+01 4.238E+01 7.699E-01 1.899E+00 
3.528E+00 6.483E+0P 2.086E+01 

NO 1 5 9 13 17 21 25 29 33 37 41 45 49 S3 57 61 65 69 73 77 81 65 89 93 97 101 105 109 113 117 121 125 129 133 137 141 145 149 153 157 161 165 169 173 

ANB'.E 127.88 83.66 45.00 113.20 54.46 144.46 78.69 29.06 135.00 30.96 171.87 45.00 6.34 198.44 348.69 203.20 288. 44 341.57 239.04 315.00 225.00 278.13 322. 13 251.57 299.06 0, 22.50 22.50 45.00 67.50 90.00 112.SO 135.00 157.30 137.50 180.00 202.50 225.00 247.50 270.00 270.CO 292.50 315.00 337.50 

RADIUS 2.085 I .656 2.328 1.393 1.573 1 .573 0.933 1.883 0.776 1 .066 1 .293 0.259 1 .656 0.578 0.933 1 .393 0.578 1 .735 1 .066 1 .293 1 .810 1 .293 
2. 085 1 .735 1 .883 3. 175 2.445 6,985 6.985 5.715 4.445 3.175 3.17S 2.445 6.985 5.715 4.44S 4.445 3. 175 2.445 6.985 5.713 5.715 4.445 

DOSE 6.097E+01 1.126E*02 3.594E+01 1.474E+02 1.350E+02 1.145E+02 3.108E+02 9.923E+01 3.164E+02 2.876E+02 1.472E+02 8.304E+02 1.394E+02 4.015E+02 4.021E+02 1.3S4E+02 6.182E+02 1.162E+02 2.445E+02 2.389E+02 8.482E+01 2.011E+02 7.216E+01 1.018E+02 1.013E+02 2.220E+01 4.962E+01 8.363E-01 8.084E-01 1.834E+00 S.265E+00 1.821E+01 1.759E+01 3.859E*01 7.136E-01 1.753E+00 4.661E+00 5.381E+00 1.814E*01 4.607E+01 B.202E-01 1.961E*00 2.0S0E+00 6.500E+00 

NO 2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82 86 90 94 98 102 106 110 114 118 122 126 130 134 138 142 146 150 154 158 162 166 170 174 

ANOLF 119.06 
71.57 142.10 
98.13 45.00 135.00 
59.04 161.37 108.44 
23.20 168.69 18.44 166.34 225.00 351.87 210.96 315.00 209.05 258.69 324.46 234.46 293.20 225.00 263.66 
307.88 0. 22.50 45.00 67.50 67.50 90.00 112.50 135.00 157.50 180.00 180.00 202.50 225.00 247.50 270.00 292.50 292.50 315.00 337.50 

RADIUS 1 .883 1 .735 2.085 1 .293 1.810 1 .293 1 .066 1 .735 0.578 1 .393 0.933 0.378 1 .656 0.259 1 .293 1 .OSS 0.776 1 .883 0.933 1 .573 1.573 1 .393 2.328 1 .656 2.0S5 4. 445 3.175 3. 175 2.445 6.985 5.715 4.445 4.443 3.175 2.443 6.983 5.715 5.713 4.445 3. 175 2.443 6.985 6.983 5.713 

DOSE NO ANGLE RADIUS DfSE 
8, 040E*01 3 108. 44 1.735 1 ,007E+02 1. 054E+02 7 60. 95 1 .883 8 .695E+01 5, 740E*01 11 135. 00 1.810 8 .070E+01 1 , .750E+02 15 81 . 87 1 .293 2 .000E+02 1 , 033E4-02 19 37. 88 2.085 a .568E+01 1 , 605E+02 23 120. 96 1 .066 2 ,13SE+02 3. 0S4E+02 27 45. 00 1 .£93 l ,917E*02 9. 095E*01 31 156. to 1 .333 i .309E+02 4. 892E+02 35 71 . 5.' 0.5'8 5 ,544E+02 1 , 885E+02 39 18. 44 1 .7115 1 ,200E+02 2. 366ET02 43 161. 57 o.s:'8 4. .169E+02 6 .093E*02 47 11 . 31 0.9J3 3 . 875E+02 9 ,972E*01 51 188. 13 . .293 1 .552E+02 7 .553E+02 55 315. 00 0.259 9 .655E+02 2 .132E*02 59 353. 66 1 .656 1 .379E+02 2 ,414E»02 63 225, 00 0.776 3 .207E*02 4 ,799E*02 67 329. 00 1.066 2 .931E+02 7, ,778E*0! 71 215. 54 1 .573 1 .044E+02 3. .010E+02 75 281 . 31 0.933 3, .432E+02 1. .579E+02 79 330. 95 1.883 9 ,571E*01 1, , 179E+02 83 246. 80 1 .393 1 , .520E+02 
1, .773E+02 87 305. 54 1 .573 1 . ,611E+02 
4 .594E+01 91 232. .13 2.085 5 .945E*01 1 .162E+02 95 276. .34 1 .656 1 .225E*02 8 .060E*01 99 315. 00 2.328 5 .360E+01 6 .379E*00 103 0, 5.715 1 .921E+00 2 .156E+01 107 22. SO 4.445 5 ,836E+00 2 063E+01 111 45. 00 4.445 5 .692E+00 4 ,470E*01 115 67. 30 3.175 1 .943E+01 7 ,493E-01 119 9C. 00 2.445 4 .535E*01 1 ,e31E+00 123 90. 00 6.985 8 .406E-01 5 244E+00 127 112. 50 5.715 1 .755E+00 5 .148E+00 131 135, ,00 5.715 1 . 743E+00 1 .622E+01 135 157, .50 4.445 4 .796E+00 3 .806E+01 139 180. 00 3.175 1 .794E*01 7 . 902E-01 143 202. .50 2.445 3 .950E+01 1 .849E+00 147 202, ,50 6.985 7 .271E-01 1 .727E+00 131 225. 00 6.985 7 .358E-01 5 .131E+00 155 247. .50 5.715 1 .699E+00 2 .OOOEfOl 159 270, ,00 4.445 5 .337E+00 3 .012E*01 163 292. .50 3.175 2 .013E*01 8 .139E-01 167 313, 00 3.175 2 .150E+01 8 .772E-01 171 337, .50 2.443 5 .030E+01 1 .968E+00 175 337 .50 6.985 8 -293E-01 



Tabic B-14. 

RUN DATE 8/IS/76 PARTICLE ELECTRON BEAM ENERGY 500MEV TARGET FP RUN S4 PLATE NO P7 PLATE LOCATION..4 

NO O 4 a 12 IB 20 24 28 32 38 40 44 48 52 58 60 64 68 72 76 80 84 88 92 96 100 104 108 112 116 120 124 128 132 136 140 144 148 152 156 160 164 168 172 

ANGLE 139.00 96.34 52. 13 125.54 86.80 150.95 101.31 35.54 149.04 45.00 173.66 135.00 8. 13 191.31 341.57 198.44 251.57 336.80 225.00 300.96 217.88 
261 . 87 
315.00 
240.95 
288.44 

0. 
O. 

22.50 
45.00 
67.50 
90.00 

112.50 
112,50 
135.00 
157.50 
180.00 
202,50 
225,00 
247.50 
247.50 
270.00 
292,50 
315.00 
337.50 

RADIUS 
2.328 
1.656 
2.085 
1.K/3 
1 .393 
1 .883 
0.933 
1.573 
1 .066 
0.776 
1 .656 

259 
293 
933 
578 
735 
578 
393 

. . 2 9 3 
1 . 066 
2 . 0 8 5 
1 .293 
1 . 610 
1 .883 
1.735 
2 . 4 4 5 
6 . 9 8 5 
5 . 7 1 5 
5 . 7 1 5 
4 . 4 4 5 
3 . 1 7 5 
2 . 4 4 5 
6 . 9 8 5 
6 . 9 8 5 
5 . 7 1 5 
4 . 4 4 5 
3 . 1 7 5 
3 . 1 7 5 
2 . 4 4 5 
6 . 9 8 5 
5 . 7 1 5 
4 . 4 4 5 
4 , 4 4 5 
3 . 175 

POSE 3.839E+00 4.561E*00 4.270E*00 4.655E+00 5.SS3E+00 4.407E+00 6.209E+00 5.131E+00 5.859E+00 7.183E+00 4.805E+00 9.414E*00 5.457E+00 6.154E*00 8.712E+00 4.695E+00 "" 891E*00 021E+00 144E+00 322E*00 238E+00 780E+00 591E+00 937E+00 665E»00 963E*00 2.305E+00 2.513E*00 2.591E+00 2.819E+00 3.489E+00 3.761E»00 2.324E4-00 2.351E+00 2.578E*00 3.190E+00 3.479E+00 3.470E+00 3.S93E+00 2.351E+00 2.806E*00 2.921E+00 2.825E+00 3.610E+00 

NO 1 5 9 13 17 21 25 29 33 37 
41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 101 105 109 113 117 121 125 129 133 137 141 145 149 153 157 161 165 189 173 

ANOLE 127.88 83.66 45.00 113.20 54.46 144.46 7S.69 29.06 135.00 30.96 
171.87 45.00 6.34 198.44 348.69 203.20 288.44 341.57 239.04 315.00 
225.00 278.13 322.13 251.57 299.06 0. 22.50 22.50 45.00 67.50 90.00 
1 1 2.50 
135.00 
157.50 
157.50 
180.00 
202.50 
22S.00 
247.50 
270.00 
270.00 
292.50 
315.00 
337.50 

RADIUS DOSE NS ANGLE RADIUS DOSE NO ANGLE 
2. 085 4.273E+00 2 119.06 1 .883 4.361E+00 3 108. .44 1 . 656 4.973E+00 6 71 .57 1 .735 4.614E+00 7 60. 95 2. 328 4.058E+00 10 142.10 2.065 4.095E+00 11 135, 00 1 .393 5.094E+0O 14 96.13 1 .293 5.773E+00 15 81 .87 1 ,573 4.B08E-I-00 18 45.00 1 .810 4.986E+00 19 37 .88 1 ,573 5.066E+00 22 135.00 1 .293 5.037E+00 23 120 .96 0 .933 6.785E+00 26 59.04 1 .066 5.952E+00 27 45. .00 1 .883 4.596E*00 30 181 .57 1 .735 4.911E+00 31 156 .80 0 .7.76 6.590E+00 34 108.44 0.578 7.457E+00 35 71 ,57 1 ,066 6.137E+00 38 23.20 1 .393 5.353E+00 39 18. .44 1. .293 5.103E*00 42 168.69 0.933 5.687E+00 43 161 .57 0 .259 1.057E*01 46 18.44 0.578 6. 158E*00 47 11 .31 1 ,656 5.125E+00 50 186.34 1 .656 4.621E+00 51 188 , 13 0 ,578 6.960E+00 54 225.00 0.259 9.876£*00 55 315, ,00 0. .933 6.933E+00 58 351.87 1 .293 5.909E+00 59 353 .66 1 .393 4.9S4E*00 62 210.96 1.066 5.632E+00 63 225 ,00 0 ,578 8.757E+00 66 315.00 0.776 7.345E+00 67 329. .00 1, .735 4.665E+00 70 209.05 1 .883 4.554E+00 71 215, .54 1. .066 5.936E+00 74 258.69 0.933 6.346E+00 75 281 ,31 1 ,293 6.038E+00 78 324.46 1.573 S.084E+00 79 330. .95 1 .810 4.579E+00 82 234.46 1.573 4.749E+00 83 246. 80 1. .293 6. 111E+00 86 293.20 1 .393 5.447E+00 87 305, 54 2. .085 4.385E+00 90 225.00 2.328 4.4O7E*00 91 232 . 13 1 .735 4.9B7E*00 94 263.66 1.656 4.B12E+00 95 276. ,34 1 ,883 4.S02E-I-00 98 307.88 2.085 4.403E+00 99 315, 00 3. ,175 3.667E+00 102 0. 4.445 2.925E+00 103 0. 2 ,445 4.317E+00 106 22.50 3.175 3.659E+00 107 22. 50 6 ,985 2.249E*00 110 45.00 3. 175 3.503E+00 111 45. 00 6 ,985 2.255E*00 114 67,50 J. 445 4.170E*00 115 67, 50 5. ,715 2.673E+00 lie 67,50 6. ;>85 2. 2266-1-00 119 90. .00 4 .445 2.861E*00 122 90.00 5.715 2.478E+00 123 90. 00 3. , 175 3.271E-H30 126 112.50 4.445 3.09SE+00 127 112. .50 3. ,175 3.445E+00 130 135.00 4.445 2.955E+00 131 135. 00 2. 445 3.878E+00 134 157.50 3. 175 3.624E+00 135 157, 50 6 .985 2.258E+00 138 180.00 2.445 4.090E+00 139 180, 00 5. ,715 2.662E*00 142 180.00 6.985 2.158E+00 143 202. 50 4. .445 2.966E+00 146 202.50 5.715 2.805E+00 147 202. 50 4. 445 3.224E*00 150 225.00 5.715 2.761E+00 151 225 OO 3 ,175 3.543E-H1 154 247.50 4.445 3.015E+00 155 247, 50 2. .445 3.8-SE*C 158 270.00 3.175 3.459E*00 159 270. CO 6. 985 2. J04E-I-01. 162 292.50 2.445 3.977E*00 163 292. 50 5. 715 2.6L1E*00 ies 292.50 6.985 2.382E+00 167 315, OO 5 ,715 2.76.1E + 00 170 315.00 6.985 2.303E+00 171 C37 SO 4. .445 2.986E*00 174 337.50 5.715 2.65IE*00 175 337, 50 

RADIUS 
1,735 
1 .883 
1 .810 
1.293 
2.085 
1 .066 
1 .293 
1 .393 
0.578 
1.735 
0.578 
0.933 
1 .293 
0.259 
1 .656 
0.776 
1 .066 
1.573 
0.933 
1.883 1 .393 1.573 2 085 1 .656 2.328 5.715 4.445 4.445 3.175 2.445 6.985 5.715 5.715 4.445 3. 175 2.445 6.985 6.985 5.715 4.445 3. 175 3. 175 2.445 6.965 

DOSE 688E+00 468E+00 480E+00 457E+00 336E+00 571E*00 125E+00 019E+00 7I0E*00 865E+00 49BE+00 674E+00 460E+00 063E+01 813E*00 6.463E*00 6.535E*00 591E*00 6.597E+00 4.669E+00 - 003E*00 233E+00 280E+00 878E+00 142E+00 574E-I-00 911E+00 910E+00 403E+00 UEE+OO 143E+00 530E-»U0 491E+00 037E*00 675E*00 038E*0C 177E<-00 385E+00 663E+00 939Et00 la6E*00 J12E*00 975E+00 369E*00 



Tabic B-15. 

RUN DATE 5/16/78 PARTICLE ELECTRON BEAM ENERGY 50OMEV TARGET FP RUN 54 PLATE NO PS PLATE LOCATION..5 

NO 0 4 
6 
12 
IS 
24 28 32 36 40 44 48 52 56 60 64 66 72 76 80 84 
es 
92 96 100 104 10B 112 116 120 124 128 132 136 140 144 148 152 156 160 164 168 172 

ANGLE 
135.00 96.34 

52.13 
125.54 66.80 
150.95 
101.31 
35.54 

149.04 45.00 
173.66 
135.00 

8.13 
191.31 341.57 
198.44 251.57 336.80 
225.00 300.96 
217.88 
261,87 315.00 
240.95 268.44 O. O. 22.50 

45.00 67.50 
90.00 

112.50 
112.50 
135.00 
157.50 
180.00 202.50 225.00 247.50 
247.50 270.00 
292.50 
315.00 
337.50 

RADIUS 
2.328 
1 .656 
2.065 
1.573 
1.393 
1.883 0.933 
1.573 1.066 
0.776 
1 .656 0.259 
1.293 
0.933 
0.578 
1 .735 
0.578 
1.393 
1.293 
1.066 2.085 
1.293 
1.810 
1.683 
1.735 2.445 6.985 5.715 
5.715 
4.445 3. 175 2.445 6.985 
6.985 5.715 4.445 3. 175 3. 175 
2.445 6.985 5.715 4.445 4.445 
3.175 

DOSE NO ANGLE 
6. 5S2E+00 1 127.88 6. 976E*00 5 63.66 6, 386E*00 9 45.00 
7. 314Et00 13 113.20 8. 168E+00 17 54.46 6. 678E+00 21 144.46 1, OOOE+01 25 78.69 a. 368E*00 29 29.06 s. 422E+00 33 135.00 
i. 237E+01 37 30.96 6. 990E*G0 41 171.87 1. 400E+01 45 45.00 9. 07IE+00 49 6.34 9. 868E+00 53 198.44 1. 392E+01 57 1.48.69 S. 601E+00 61 203.20 1 , 407E+01 65 288.44 6. .450E+00 69 341,57 8. .134Et00 73 239.04 9. 763E*00 77 315.00 5. 893E+00 81 225.00 8. 573E+00 85 278.13 6. 959E+00 89 322.13 6 364E+00 93 251.57 7. 233E+00 97 299.06 5. 577E*00 101 0. 2. 159E*00 105 22.50 2. ,616E+00 109 22.50 2, .662E+00 113 45.00 3. ,700E+00 117 67.50 4. .482E*00 121 90.00 6. 237E*00 125 112.50 2, ,231E+00 129 135.00 2, 181E+00 133 157.50 2 .624E»00 137 157.50 3. ,497E+00 141 180.00 4. ,870E+00 145 202.50 4, ,338E+00 149 22S.00 5. ,34BE+00 1G3 247.50 2, 160E+00 167 270.00 2. .637E*00 161 270.00 3. ,475E*00 165 292.50 3 .270E<-00 169 315.00 4 .OOOE+OO 173 337.50 

RADIUS 2.085 1 .656 
2.328 
1.393 
1.573 
1 ,573 
0.933 
1.883 
0.776 
1.066 
1 .293 0.259 1.656 
0.578 0.933 
1 .393 
0.578 
1.73B 1.066 . .293 
1 .BIO 
1 .293 
2.085 
1.735 
1.883 
3.170 
2.445 
6.985 
6.985 
5.715 
4.445 
3. 175 
3.175 
2.445 
6.985 
5.715 
4.445 
4.445 
3.175 
2.445 
6.985 
5.715 
5.715 
4.445 

DOSE .954E*00 7.386E*00 5.943E+00 7.766E+00 7.469E+00 7.528E+00 1.017E+01 6.791E*00 1.046E+01 1.033E+01 8.160E+00 1.666E+01 7.422E*00 1.154E+01 1.043E+01 7.B15E+00 1.282E+01 7.440E+00 9.021E+00 8.827E+00 6.347E*00 8.430E*00 6.473E+00 7.454E+00 7.142E+00 5.092E*00 102 5.499E+00 106 2.132E+00 110 2.182E+00 114 2.599E+00 118 3.334E*00 122 4.181E+00 126 4.350E+00 130 5.546E+00 134 2.053E+00 138 2.S16E*00 142 3.542E*00 146 3.395E+00 150 4.761E+00 154 5.648E0O 158 2.178E*00 162 2.646E*00 166 2.860E*00 170 3.2.10E*00 174 

NO 2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82 86 90 94 98 

ANGLE 119.06 71. B7 
142.10 98.13 45.00 135.00 59.04 161.57 108.44 23.20 168.69 18.44 166.34 225.00 351.87 210.96 315.00 209.05 258.69 324.46 234.46 293.20 225.00 263.66 307.88 O. 22,50 45.00 67.50 67.50 90.00 112.50 135.00 157,50 180.00 180.00 202.50 225.00 247.50 270.00 292.50 292.50 315.00 337.50 

RADIUS 1 .863 1 .735 .085 
.293 ,810 .293 .066 .735 .578 .393 .933 .578 .656 .259 .293 .066 .776 .883 .933 .573 .573 .393 ,328 .656 .085 .445 . 175 .175 .445 .985 .715 .445 ,445 .175 2.445 6.985 5.715 5.715 4.445 3. 175 2.445 6.985 6.985 5.715 

DOSE 7. 101E+00 7. 130E+00 5.906E+00 7.993E+00 7.162E+00 B.276E+00 9.720E+00 7.423E+00 1 .154E+01 8.521E+00 9.474E+00 1.488E+01 7.135E+00 1.436E+01 8.550E+00 9.381E+00 1.195E+01 6.558E+00 9.981E+00 7.978E+00 6.618E+00 8.558E+00 5.656E+00 7.387E+00 6.184E+00 3.722E*00 4.719E+00 4.725E+00 5.461E+00 2.069E+00 2.572E+00 3. 168E+00 3.100E*00 4.075E+00 S.627E+00 2.293E+00 2.539E+00 2.561E*00 3.184E+00 4.388E*00 5.625E+00 2.154E+00 2.087E+00 2.686E+00 

NO 3 7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71 75 79 83 87 91 95 99 103 107 111 115 119 123 127 131 135 139 143 147 151 155 159 163 167 171 175 

ANGLE 108.44 60.95 135.00 81 .87 37.88 120.96 45.00 156.80 71 .57 18.44 161.57 11 .31 188.13 315.00 353.66 225.00 329.00 215.54 281.31 330.95 246.80 305.54 232.13 276.34 315.00 O. 22.50 45.00 67.50 90.00 90.00 112.50 135.00 157.50 180.00 202.50 202. 50 225.00 247.50 270.00 £92.50 315.00 337.50 337.50 

RADIUS 1.735 1 .883 1.810 1 .293 2.0S5 1.066 1 .293 1 .393 0.578 1.735 0.578 0.933 1 .293 0,259 1.S56 0.776 1 .066 1.573 0.933 1.863 1.393 1 .573 2.085 1,656 2.328 5.715 4.445 4.445 3.175 2.445 6.985 5.715 5.715 4.445 3.175 2.445 6.985 6.985 5.715 4.445 3. 175 3. 17S 2.445 6.985 

DOSE 6.879EH-00 6.529E+00 6.527E+00 8.243E+00 6.895E+00 9.137E+00 9.000E+00 7.526E+00 1.341E+01 7.235E100 1.130E+01 1 .OSIE-tOI 7.855E+00 1.6S9E+01 7.613EV00 1.143E+01 9.626E+00 7.006E*00 1 .042; '01 7.167L+00 8.117E+00 7.640E+00 6.420E+00 7.653E+00 6.099E400 2.727E+00 3.420E+00 3.302E*00 5.06BE+00 5.740E*00 2.173E+00 2.687E+00 2.B44E+00 3.360E+00 4.411E+00 5.924E+00 2.049E*00 2.135E+00 2.515E+00 3.579E+0r 4.902E+0U 4.822E*00 5.808E+00 2.162E*00 



Table B-16. 

RUN DATE 5/16/76 
PARTICLE ELECTRON 
BEAM ENERSY 500MEV » 
TARSET FP RUN 55 
PLATE NO P3 
PLATE LOCATION..1 

NO AN3LE RADIUS DOSE NO ANSLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS •OSE 
0 135, 00 2. 326 2. 842E+00 1 127. 88 2. 085 3. 862E+00 2 119. 06 1 . 883 6. 047E+00 3 108. 44 1 . 735 1 . 043E+01 
4 96. 34 1 . 656 1. 193E+01 5 83. 66 1 . 656 1 . 327E+01 6 71 . 57 1 . 735 1 . 103E+01 7 60. 95 1 . 883 9. 002E+00 
B 52. .13 2, ,085 5. 566E+00 9 45. 00 2. 328 3. 106E+00 10 142. 10 2. 065 3. 792E*00 11 135. 00 1 , 810 6, 701E+00 
12 125, .54 1 , ,573 3. OOOE+01 13 1 13. 20 1 . 393 3. 766E+01 14 98. 13 1. 293 4. 225E+01 15 61 . ,87 1 , 293 3 ,OOOE+01 
16 66, ,80 1 , ,393 3. 963E+0I 17 54. 46 1 . 573 5. 639E+01 18 45. 00 1 , 810 a. 770E+00 19 37, 88 2. 085 6. ,037E+00 
20 150, .95 1 , ,883 5. 548E+00 21 144. 46 1 . 573 3. OOOE*01 22 135. 00 1 . 293 3. 904E+01 23 120, 96 1 , 066 7, ,525E*01 
24 101, .31 0, ,933 1 , 239E+02 25 78. 69 0. 933 1. 502E*02 26 59. 04 1, 066 1 . 015E*02 27 45, 00 1 , 293 4. ,789E+01 
28 35, .54 1 , ,573 5. 3B4E+01 29 29. 06 1 . 883 6. 927E+00 30 161 . 57 1 , 735 7. 490E+00 31 156. 80 1 . 393 3. .951E+01 
32 149, .04 1 . .066 6. 688E+01 33 135. 00 0. 776 2. 053E+02 34 10B. 44 0. 578 7. 152E+02 35 71 , 57 0, 578 1 , ,054E+03 
36 45, .00 0, ,776 3. 482E+02 37 30. 96 1 . 066 9. 565E+01 38 23. 20 1 , 393 3. 951E*01 39 18. 44 1 , 735 1 , .070E*01 
40 173, ,66 1 , ,656 8. 752E+00 41 171 . 87 1 . 293 3, 786E+01 42 168. 69 0, 933 9. 401E+01 43 161 , 57 0. 578 4, ,347E+02 
44 135, ,00 0, ,259 1. 669E+04 45 45. 00 0. 259 3. 7S7E+04 46 18. 44 0. 578 1 . 136E*03 47 11 , 31 0, 933 1, ,637E*02 
48 8. .13 1 . .293 5. 1S5E+01 49 6. 34 1. 656 1 . 322E*01 50 186. 34 1 . 656 9. 531E+00 51 188, 13 1 , 293 3, .916E+01 
52 191, .31 0, ,933 9. 947E+01 53 198. 44 0 578 4. 538E*02 54 225. 00 0, 259 1 . 672E+04 55 315, 00 0. 259 4, ,254E+04 
56 341. ,57 0, 578 1 . 235E*03 57 348. 69 0. 933 1 . 625E*02 58 351 . 87 1 . 293 5. 290E+0I 59 353, 66 1 , 656 1 , ,302E*01 
60 198. .44 1 , 735 7. 353E+00 61 203. 20 1 . 393 3. 985E+01 62 210. 96 1 . 066 6. 634E+01 63 225, 00 0. 776 2. .2B8E+02 
64 2G1 . ,57 0, 578 1 . 846E+03 65 288. 44 0. 578 2, 404E+03 66 315. 00 0. 776 3. 621E+02 67 329. 00 1 , 066 9. ,492E+01 
66 336. .80 1 , ,393 3. ,916E+01 69 341. ,57 1 , ,735 1 , ,065E*01 70 209. .05 1. ,883 5. ,174E+D0 71 215 ,54 1 ,573 3 . OOOE+01 
72 225. .DO 1 , ,293 4. ,001E*01 73 239 ,04 1 , ,066 7. 270E+01 74 258, ,69 0, ,933 1, ,399E+02 75 281 . ,31 0 .933 1 .665E+02 
76 300, .96 1 , ,066 9, ,947E+01 77 315. ,00 1 , ,293 4. ,721E*01 78 324, ,46 1 . ,573 4. .OO0E+O1 79 330. ,95 1 .883 8 .060E+00 
SO 217, 88 2, ,085 3. .757E+00 81 225. 00 1 , ,610 6. ,442E+00 82 234. 46 1 . ,573 3. ,OOOEtOl 63 246, ,80 1 , ,393 3 .791E+01 
64 261 , ,87 1 . ,293 4. ,556E*01 85 278. , 13 1 , ,293 4. ,638E*01 66 293. 20 1 . ,393 4. ,027E+01 87 305. ,54 1 , ,573 4 .OOOE+01 
86 315. 00 1 , .610 8. ,685E+00 89 322. .13 2. ,085 4, «93E*00 90 225, 00 2. ,328 2. .449E+00 91 232. ,13 2, ,085 4 ,087E+00 
92 240. ,95 1, ,883 6. ,268E+00 93 251 . .57 1 , ,735 9. ,050E*00 94 263. .66 1 . .656 1 , .167E*01 95 276, 34 1 , 656 1 ,179E+01 
96 288. ,44 1 , ,735 1 , ,063E+01 97 299. ,06 1 , ,883 7. .584E*00 9B 307. 88 2. .085 4. ,957E*00 99 315, 00 2, ,328 3 ,253E+00 
100 0. 2, ,445 2, .842E*00 101 0, 3. , 175 1 . .356E+00 102 0. 4. ,445 5, .264E-01 103 0. 5, 715 3 ,842E-01 
104 0. 6, ,985 3. ,131E-01 105 22. 50 2. .445 3. ,150E*00 106 22, ̂50 3. ,175 1 , ,210E+00 107 22, 50 4, 445 4 ,707E-01 
108 22. 50 5, ,715 3. 765E-01 109 22. .50 6. ,965 3. , 192E-01 110 45, 00 3. .175 1 , . 032E1-00 111 45, 00 4, 445 4 ,753E-01 
112 45, 00 5, ,715 3. ,809E-01 113 45 00 6. ,985 3. .27BE-01 114 67. 50 2. .445 2. , 338EH-00 115 67, 50 3. 175 9, ,102E-01 
116 67, ,50 4. .445 4. 962E-01 117 67. ,50 5, ,715 3. 831E-01 118 67, 50 6. ,985 C 231E-01 119 90. 00 2, 445 3, , 175E+00 
120 90. 00 3, ,175 1, 0O0E*OO 121 90. .00 4. 445 5, OOOE-01 122 90, 00 5, ,715 202E-01 123 90. 00 6, 935 9, ,204E-01 
124 112. .50 2, ,445 2. ,24BE*00 125 112. 50 3. 175 9. 391E-01 126 112, 50 4. .445 4\ 659E-01 127 112, 50 5, 715 3. .866E-01 
126 112 ,50 6 .985 3 ,257E-01 129 135 ,00 3 , 175 8 .526E-01 130 135 ,00 4 .445 4 ,518E-01 131 135 ,00 5 .715 3 .789E-01 
132 135, ,00 6 .985 3 .283E-01 133 157 .50 2 ,445 2 .234E+00 134 157 ,50 3 .175 8 . 589E-01 135 157 ,50 4 .445 4 ,477E-01 
136 157, ,50 5 .715 3, ,568E-01 137 157 .50 6 ,985 3 .181E-01 138 180 ,00 2 .445 1 ,884E*00 139 160 ,00 3 ,175 7 .993E-01 
140 180, oo 4 .445 4, ,453E-01 141 180 .00 5 ,715 3 ,576E-0I 142 ISO .00 6 .985 3 ,200E-01 143 202 ,50 2 ,445 2 , 115E+00 
144 202 ,50 3 .175 8 .121E-01 145 202 ,50 4 ,445 4 .71IE-01 146 202 .50 5 .715 3 .620E-01 147 202 ,50 6 ,985 3 .155E-01 
146 225. ,00 3. .175 a. .476E-01 149 225 ,00 4 ,445 4 •657E-01 150 225 ,00 5 .715 3 ,655E-01 151 225 ,00 6 ,985 3 ,033E-01 
152 247, ,50 2, .445 2 ,108E+00 153 247 ,50 3, ,175 a ,682E-01 154 247 .50 4 .445 4 .725E-01 155 247 ,50 5 ,715 3 ,433E-01 
156 247, ,50 6. ,985 2. ,846E-01 157 270 ,00 2 ,445 2 .174E+00 158 270 00 3 .175 9 ,620E-01 159 270 .00 4 ,445 4 .709E-01 
160 270, ,00 5, .715 3. ,259E-01 161 270 ,00 6. ,965 2 .652E-01 162 292 .50 2 .445 2 ,621E*00 163 292 ,50 3 , 175 9 .831E-01 
164 292, ,50 4. .445 4, ,859E-01 165 292 ,50 5. .715 3 ,392E-01 166 292 ,50 6 .965 2 ,787E-01 167 315 ,00 3 ,175 1 ,060E+00 
168 315. .00 4. .445 5, 0B1E-O1 169 315 ,00 5, ,715 3 ,924E-01 170 315 ,00 6 .985 3 .094E-01 171 337 ,50 2 ,445 3 ,124E+00 
172 337 SO 3, , 175 1 , .215E-I-00 173 337 ,50 4, 445 4 ,892E-01 174 337 .50 5 .715 3 .874E-01 175 337 ,50 6 .985 3 . 372E-01 

*Run 55 was an exposure of a single TLD plate. Beam parameters were the same as run 54. 



Tabic B-17. 

1 2 / 9 / 7 6 PROTON 2 6 \ 5 S E V FP RUN 61 P3 1 DC ) = 1.76 E+1 
DC 00) = 1.62 E+2 DC 01 ) s 1.82 E+2 DC 02) = 2.08 E+2 DC 03) = 2.39 E+2 DC 05) = 2.24 E+2 DC 06) = 2.18 E+2 DC 07) = 1.98 E+2 DC 08) = 1.82 E+2 DC 09) = 1.54 E+2 DC 10) = 1.91 E+2 DC 11 ) = 2.34 E+2 DC 12) = 2.90 E+2 DC 13) = 3.19 E+2 DC 14) = 3.47 E+2 DC 15) = 3.33 E+2 DC iei) = 2.97 E+2 DC 17) = 2,68 E+2 DC HI) = 2.30 E+2 DC 19) = 1.86 E+2 DC 20) r 2.38 E+2 DC 21 ) = 3.61 E+2 DC 22) = 4.54 E+2 DC 23) = 6.06 E+2 DC 24) = 6.79 E+2 DC 25) = 6.33 E+2 DC 26) = 5.29 E+2 DC 27) = 3.95 E+2 DC 26) = 2.69 E+2 DC 2 SI) = 2.26 E+2 DC 31 ) = 4.90 E+2 DC 32) = 1.10 E+3 DC 33) = 1.48 E+3 DC 34) = 1.69 E+3 DC 35) = 1,50 E+3 DC 36) = 1,12 E+3 DC 37) = 7,72 E+2 DC 36) = 4.84 E+2 DC 41) = 6.65 E+2 DC 42) = 1.81 E+3 DC 43) = 3.06 E+3 DC 44) = 3.22 E+3 DC 45) = 2.89 E+3 DC 46) = 1.98 E+3 DC 47) = 1.27 E+3 DC 46) = 7.10 E+2 DC 51) = 6.69 E+2 DC 52) s 1.84 E+3 DC 53) = 2.99 E+3 gc 54) = 3.46 E+3 gc 55) = 3.13 E+3 DC 56) = 2,20 E+3 DC 57) = 1.37 E+3 DC 56) = 8,03 E+2 DC 61 ) s 4.41 E+2 DC 64) = 2.13 E+3 DC 65) = 2.11 E+3 DC 66) = 1.39 E+3 DC 67) = 9.52 E+2 

DC 66) = 6.26 E+2 
DC 71) = 3.02 E+2 
DC 74) = 8.65 E+2 
DC 75) = 8.62 E+2 
DC 76) = 7.00 E+2 
DC 77) = 5.58 E+2 
DC 78) = 4,02 E+2 
DC 80) = 1.98 E+2 
DC 63) = 3.73 E+2 
DC 85) = 4.30 E+2 
DC 86) = 3.56 E+2 
DC 87) = 3.25 E+2 
DC 69) = 1.83 E+2 
DC 90) = 1.52 E+2 
DC 91) = 2.04 E+2 
DC 92) = 2.13 E+2 
DC 97) = 2.31 E+2 
DC 98) = 1.88 E+2 
DC 99) = 1.53 E+2 
DC 100) 5 1 . 43 E+2 
DC 101 ) = 8.76 E+1 
DC 102) = 4.66 E+1 
DC 103) = 2.82 E+1 
DC 104) = 1.84 E+1 
DC 105) = 1.42 E+2 
DC 106) = 9,39 E+1 
DC 107) = 4.45 E+1 
DC 108) = 2.80 E+1 
DC 109) = 1.97 E+1 
DC 110) = 9.23 E+1 
DC 111 ) = 4.79 E+1 
DC 112) S 3.03 E+1 
DC 113) = 1.96 E+1 
DC 114) = 1.31 E+2 
DC 115) = 7.96 E+1 
DC 116) = 4.42 E+1 
DC 117) = 2.68 E+1 
DC 118) = 1.69 E+1 
DC 119) S 1 .29 E+2 
DC 120) = 8.03 E+1 
DC 121 ) = 4.35 E+1 
DC 122) = 2.65 E + 1 
DC 123) S 1.77 E+1 
DC 124) S 1.42 E+2 
DC 125) = 8.62 E+1 
DC 126) = 4.71 E+1 
DC •1 27) = 2.77 E+1 
DC 126) = 1.82 E+1 
DC 129) = 9.86 E+1 
DC 130) = 4.78 E+1 
DC 131 ) = 2.89 E+1 
DC 132) = 1.88 E+1 
DC 133) = 1.82 E+2 
DC 134) = 9.94 E+1 
DC 135) S 5.03 E+1 
DC 136) = 2.64 E+1 
DC 137) = 2.05 E+1 
DC 138) = 1,62 E+2 
DC 139) = 9.60 E+1 
DC 140) s 4.64 E+1 

DC 141 ) = 2 ,84 E+1 
DC 142) = 1 .88 E+1 DC 143) = 1 .51 E+2 DC 144) = 1 .03 E+2 DC 145) = 4 .72 E+1 DC 146) s 2 .60 E+1 DC 1 47) = 1 .87 E+1 DC 148) = e ,08 E+1 DC 149) = 5 ,01 E + 1 
DC 150) = 2 93 E+1 DC 151 ) = 2, ,09 E+1 DC 152) s 1 , .46 E+2 DC 153) = 9, ,92 E+1 DC 154) = 4, .84 E+1 DC 155) = 2 .74 E+1 DC 156) = 1 ,87 E+1 DC 157) =; 1 , .41 E+2 DC 158) = a .55 E+1 DC 159) = 4, .71 E + 1 
DC 160) = 2, ,74 E+1 DC 161 ) = 2, ,00 E + 1 DC 162) = 1 , ,32 E+2 DC 163) = 6, ,73 E+1 DC 164) = A, ,66 E+1 DC 165) = 3, 01 E+1 DC 166) = 1 , 80 E+1 DC 167) = 8, 65 E+1 DC 168) = 4, .65 E+1 DC 169) = 2. ,90 E+1 DC 170) = 1 , 98 E+1 DC 171) = 1 . 44 E+2 DC 172) = 8. 81 E + 1 
DC 173) = 4, 44 E+1 DC 174) = 2, 84 E+1 DC 175) = 1 . 93 E+1 
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Tabic B-18. 

12/9/76 PROTON 28.! 
DC 00) = 1 .36 E+3 DC °1 ) 

02) 
= 1 .69 E + 3 DC °1 ) 

02) = 2 ,00 E+3 DC 03) = 2 , 14 E+3 DC 04) = 2 .30 E+3 DC OS) = 2 .26 E+3 DC 06) = 2 .31 E+3 DC 07) = 1 , .61 E+3 DC 08) = 1 .65 E+3 DC 09) = 1 .21 E+3 DC 10) = 1 .77 E + 3 DC 1 1 ) = 2 ,36 E + 3 DC 12) z 2 .97 E + 3 DC 13) = 3 .37 E+3 DC 14) = 3 .56 E+3 DC 15) = 3 .53 E + 3 DC 16) = 3 .11 E+3 DC 17) = 2 .67 E+3 DC 18) = 2 .30 E+3 DC 19) = 1 , ,60 E+3 DC 20) = 2 ,50 E+3 DC 21 ) = 3 ,34 E + 3 DC 22) = 4 ,62 E + 3 DC 23) = 5 ,36 E + 3 DC 24) = 6 , 16 E+3 DC 25) = 5, ,65 E+3 DC 26) = 5, , 16 E+3 DC 27) = 4, .09 E+3 DC 28) s 2, .88 E+3 DC 29) =: 2. 30 E+3 DC 30) s 3. ,21 E+3 DC 31) a 4. ,49 E+3 DC 32) = 6, .76 E+3 DC 33) = 8, ,87 E+3 DC 34) s 9. .80 E+3 DC 35) = 9, ,80 E+3 DC 36) = 7 ,67 E+3 DC 37) = 5 ,63 E+3 DC 3EI) = A, ,08 E+3 DC 39) s: 2, ,81 E + 3 DC 40) = 3 ,56 E+3 DC 41 ) = 6, , 15 E+3 DC 42) = 9. ,72 E+3 DC 43) = 1 . 34 E+4 DC 44) s 1 , ,40 E+4 DC 45) = 1 , 33 E+4 DC 46) = 1 , 02 E+4 DC 47) = 7, 91 E+3 DC 48) s 5, ,01 E+3 DC 49) = 3. ,24 E+3 DC 50) = 3. ,31 E+3 DC 51) = 5. 76 E+3 DC 52) = 9. 43 E+3 DC 53) = 1 . 33 E+4 DC 54) = 1 . 63 E+4 DC 55) = 1. 49 E+4 DC 56) = 1 . 17 E+4 DC 57) s e. 24 E+3 DC 58) = 5. 44 E+3 

iV FP RUN 61 P4 2 
DC 59) = 3.31 E+3 DC 60) = 2.95 E+3 DC 61 ) = 4.61 E+3 DC 62) = 7.63 E+3 DC 63) = 1.03 E+4 DC 64) s 1.22 E+4 DC 65) = 1.14 E+4 DC 66) s 9.72 E+3 DC 67) = 6.97 E+3 DC 66) r; 4.78 E+3 DC 39) = 2.97 E+3 DC 70) = 2.41 E+3 DC 71 ) = 3.53 E+3 DC 72) = 5.22 E+3 DC 73) 2 6.79 E+3 DC 74) = 7.42 E+3 DC 75) = 7.51 E+3 DC 76) = 6.22 E+3 DC 77) = 5.16 E+3 DC 78) = 3.85 E+3 DC 79) = 2.53 E+3 DC 80) = 2.02 E+3 DC 81) = 2.61 E+3 DC 82) = 3.48 E+3 DC 83) = 4.03 E+3 DC 84) = 4.76 E+3 DC 85) r 4.54 E+3 DC 86) = 3.95 E+3 DC 87) = 3.29 E+3 DC 88) = 2.62 E+3 DC 89) = 1.82 E+3 DC 90) = 1.50 E+3 DC 91 ) = 1.84 E+3 DC 92) = 2.27 E+3 DC 93) = 2.63 E+3 DC 94) = 2.80 E+3 DC 95) = 3.02 E+3 DC 96) = 2.62 E+3 DC 97) = 2.22 E+3 DC 98) = 1.85 E+3 DC 99) = 1.48 E+3 DC 100) = 1.36 E+3 DC 101 ) = 6.75 E+2 DC 102) = 2.92 E+2 DC 103) = 1.36 E+2 DC 104) = 7.75 E+1 DC 105) = 1.27 E+3 DC 106) = 6.37 E+2 DC 107) = 2.91 E+2 DC 106) s 1.30 E+2 DC 109) = 7.70 E+1 DC 110) = 6.54 E+2 DC 111) = 2.65 E+2 DC 112) = 1.28 E+2 DC 113) = 7,75 E+1 DC 114) = 1,05 E+3 DC 115) = 5,74 E+2 DC 116) = 2.47 E+2 DC 117) = 1.35 E+2 DC 118) - 7.58 E+1 

DC 1 19) = 1.04 E+3 
DC 120) = 5.92 E+2 DC 121 ) = 2.50 E+2 DC 122) = 1.34 E+2 DC 123) = 7,73 E+1 DC 124) = 1.20 E+3 DC 125) s 6.25 E+2 DC 126) s 2.56 E+2 DC 127) = 1.39 E+2 DC 128) = 7.97 E+1 DC 129) s 6.89 E+2 DC 130) = 3.03 E+2 DC 131 ) = 1.47 E+2 DC 132) = 8.70 E+1 DC 133) = 1.43 E+3 DC 134) = 7.54 E+2 DC 135) =: 3.09 E+2 DC 136) = 1.57 E+2 DC 137) = 8.50 E+1 DC 138) = 1.36 E+3 DC 139) = 7.47 E+2 DC 140) = 3.32 E+2 DC 141 ) = 1,53 E+2 DC 142) = 8.76 E+1 DC 143) = 1.37 E+3 DC 144) = 7.02 E+2 DC 145) = 2.94 E+2 DC 146) = 1.46 E+2 DC 147) = 7.96 E + 1 DC 146) 5 6.75 E+2 DC 149) = 3.08 E+2 DC 150) = 1.46 E+2 DC 151 ) = 9.45 E+1 DC 152) = 1.27 E+3 DC 153) = 6.65 E+2 DC 154) = 2.86 E+2 DC 155) = 1.41 E+2 DC 156) = 8.77 E+1 DC 157) = 1.24 E+3 DC 158) = 6.58 E+2 DC 159) = 2.99 E+2 DC 160) r 1.50 E+2 DC 161 ) = 8.42 E+1 DC 162) = 1.18 E+3 DC 163) s 6.40 E+2 DC 164) = 2.67 E+2 DC 165) s 1.46 E+2 DC 166) = 6.25 E+1 DC 167) s 7.13 E+2 DC 166) = 2.76 E+2 DC 169) = 1.43 E+2 DC 170) = 8.72 E+1 DC 171 ) = 1.38 E+3 DC 172) = 6,63 E+2 DC 173) s 2.81 E+2 DC 174) = 1.44 E+2 DC 175) = 7.73 E + 1 
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TableB-I9. 

28.50EV 1 r P RUN 61 P5 3 
E+3 DC SSI) = 2.5S E+3 E + 3 DC 60) = 2.10 E+3 E + 3 DC 61 ) = 3.10 E+3 E + 3 DC 62!) a 4.89 E+3 
E+3 DC 63) = 7.09 E+3 
E+3 DC 64) a S.45 E+3 
E+3 DC 65) = 8.45 E+3 
E+3 DC 66) = 6.68 E+3 
E+3 DC 67) = 5.47 E+3 
E+3 DC 68) a 3.94 E+3 
E+3 DC 69) - 2.38 E+3 
E+3 DC 70) = 1.61 E+3 
E+3 DC 71) = 2,62 E+3 
E+3 DC 72) = 3.48 E+3 
E+3 DC 73) a 4.77 E+3 E+3 DC 74) = 5.27 E+3 E + 3 DC 75) a 5.48 E+3 E+3 DC 76) a 4.52 E+3 
E+3 DC 77) a 3.90 E+3 
E+3 DC 78) = 2.80 E+3 
E+3 DC 79) a 2.IT E+3 
E+3 DC 80) a 1.40 E+3 E + 3 DC 81) a 1.85 E+3 
E+3 DC 62) = 2.41 E+3 
E+3 DC 83) a 3.07 E+3 
E+3 DC 84) = 3.45 E+3 
E+3 DC 85) a 3.44 E+3 
E+3 DC 86) a 2.93 E+3 
E+3 DC 87) = 2.50 E+3 
E+3 DC 88) a 2.12 E+3 
E+3 DC 89) a 1.60 E+3 
E+3 DC 90) 2 1.15 E+3 
E+3 DC 91) X 1.53 E+3 
E+3 DC 92) K 1.71 E+3 
E+3 DC 93) X 2.02 E+3 
E+3 DC 94) a 2.08 E+3 
E+3 DC 95) X 2.19 E+3 
E+3 DC 96) x 2.03 E+3 
E+3 DC 97) a 1.72 E+3 
E+3 DC 98) a 1,46 E+3 
E+3 DC 99) a 1.19 E+3 
E+3 DC 100) a 1.11 E+3 
E+3 DC 101 ) a 6.35 E+2 
E+3 DC 102) 3 2.76 E+2 
E+4 DC 103) 3 1.41 E+2 
E+3 DC 104) a 7.59 E+1 
E+3 DC 105) a 1.10 E+3 
E+3 DC 106) a 6.09 E+2 
E+3 DC 107) a 2.43 E+2 Et-3 DC 108) a 1.27 E+2 
F+3 DC 109) = 7.32 E+1 
E+3 DC 110) a 5,22 E+2 
E+3 DC 111) = 2.48 E+2 
E+3 DC 113) a 7,46 E+1 
E+4 DC 114) a 9.03 E+2 
E+4 DC 115) = 4.91 E+2 E+3 DC 116) a 2.26 E+2 
E+3 DC 117) a 1.32 E+2 
E+3 DC 118) a 7.65 E+1 

DC 119) a 9.07 E+2 

12/9/76 PROTON 
DC 00) a 1 .16 
DC 01 ) a 1 .37 
DC 02) a 1 .48 
DC 03) a 1 .64 
DC 04) a 1 ,82 
DC 05) s 1 .81 
DC 06) a 1 .67 
DC 07) a 1 .49 
DC 08) a 1 .^3 
DC 09) a 1 .03 
DC 1CU a 1 .41 
DC 11 ) a 1 ,73 
DC 12) a 2. 18 
DC KP a 2.56 
DC 14) = 2.72 
DC 15) a 2.75 
DC 16) a 2.52 
DC 17) a 2. 14 
DC 18) a 1 .68 
DC 19) a 1 .30 
DC 20) a 1 .85 
DC 21 1 a 2.32 
DC 22) = 3, 19 
DC 23) = 3.66 
DC 24) a 4,31 
DC 25) a 4, 19 
DC 26) a 3,97 
DC 27) a 3,09 
DC 28) = 2,34 
DC 29) a 1 .72 
DC 30) a 2.08 
DC 31 ) a 3.23 
DC 32) a 4.77 
DC 33) a 6.24 
DC 34) a 7,00 
DC 35) a 7,27 
DC 36) a 5.81 
DC 37) = 4.54 
DC 38) a 3. 13 
DC 39) = 2.33 
DC 40) a 2.31 
DC 41 ) a 3,79 
DC 42!) a 6.21 
DC 43) a 8.74 
DC 44) a 1 .01 
DC 40) a 9.42 
DC 46) a 8,26 
DC 47) a 6. 11 
DC 48) a 3.96 
DC 49) a 2.80 
DC 50) a 2.52 
DC 51 ) a 3.75 
DC 52) a 6.54 
DC 53) a 9.06 
DC 54) a 1 ,04 
DC 55) a 1 ,04 
DC 56) a 8.28 
DC 57) a 6.10 
DC 56) a 4.33 

DC 120) a 5.10 E+2 
DC 121) = 2.56 E+2 
DC 122) a 1.22 E+2 
DC 123) a 7.20 E+1 
DC 124) a 9,81 E+2 
DC 125) = 5.40 E+2 
DC 126.^ = 2.59 E+2 
DC 1 27) a 1.30 E+2 
DC 126) a 7.68 E+1 
DC 129) a 5.39 E+2 
DC 130) a 2.44 E+2 
DC 131) = 1.33 E+2 
DC 132) a 7.32 E+1 
DC 133) a 1.04 E+3 
DC 134) a 6.23 E+2 
DC 135) = 2.88 E+2 
DC 136) a 1.36 E+2 
DC 137) a 8.19 E+1 
DC 138) a 1.14 E+3 
DC 139) a 6,21 E+2 
DC 141 ) = 1.33 E+2 
DC 142) a 8.11 E+1 
DC 143) a 1.01 E+3 
DC 144) a 5.81 E+2 
DC 145) a 2.67 E+2 
DC 146) a 1.36 E+2 
DC 147) a 7.72 E+1 
DC 148) a 5.47 E+2 
DC 149) a 2.42 E+2 
DC 150) a 1.29 E+2 
DC 151 ) a 7,29 E+1 
DC 152) a 9.89 E+2 
DC 153) a 5.67 E+2 
DC 154) a 2.63 E+2 
DC 155) a 1.41 E+2 
DC 156) = 7.53 E+1 
DC 157) a 1 .02 E+3 
DC 158) a 5.47 E+2 
DC 159) a 2.52 E+2 
DC 160) = 1.26 E+2 
DC 161 ) a 7.60 E + 1 
DC 162) a 1.07 E+3 
DC 163) a 6.01 E+2 
DC 164) a 2.64 E+2 
DC 165) a 1.23 E+2 
DC 166) a 7.66 E+1 
DC 167) = 5.69 E+2 
DC 166) a 2.49 E+2 
DC 169) a 1.28 E+2 
DC 170) s 7.27 E+1 
DC 171 ) a 1.13 E+3 
DC 172) a 6.09 E+2 
DC 173) a 2.47 E+2 
DC 174) a 1 . 34 E+2 
DC 175) = 7.54 E+1 
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Table B-20. 

12/9/76 PROTON 28.! 
DC 00) = 1 .17 E+2 DC 01 ) s 1 .34 E+2 DC 02) = 1 .32 E+2 DC 03) = 1 .40 E+2 DC 04) = 1 .52 E+2 DC 05) t= 1 .36 E+2 DC Of!) = 1 .32 E+2 DC 07) s 1 ,34 E+2 DC 00) = 1 .20 E+2 
DC OEI) r 1 .12 E+2 DC 10) = 1 .31 E+2 
DC 11 ) s 1 ,43 E+2 DC 12) = 1 .70 E+2 DC 13) £ 1 .74 E+2 
DC 14) = 1 .85 E+2 DC iei) = 1 .70 E+2 DC 17) = 1 .44 E+2 
DC 18) = 1 .38 E+2 DC 19) = 1 .29 E+2 
DC 20) = 1 .52 E+2 DC 21 ) = 1 .60 E+2 
DC 22!) = 2 .18 E+2 
DC 23) = 2 .44 E+2 
DC 24) = 2 .83 E+2 
DC 2Ei) = 2 .79 E+2 
DC 26) = 2 .28 E+2 DC 28) = 1 .77 E+2 DC 29) = 1 ,54 E+2 
DC 30) = 1 ,51 E+2 
DC 31) = 1 .99 E+2 DC 32) = 3 ,05 E+2 DC 33) = 4 ,72 E+2 DC 34) = 5 .60 E+2 DC 3!i) = 5, .32 E+2 DC 36) = 4, .72 E+2 DC t'7) = 3, .29 E+2 DC 39) = 1 , ,79 E+2 
DC 41 ) = 2 .29 E+2 DC 42) s 5 .22 E+2 DC 43) = 9 ,09 E+2 DC 44) = 1 .10 E+3 DC 45) = 9. ,65 E+2 DC 46) s 7, ,48 E+2 DC 47) - 5. ,33 E+2 DC 49) = 2. 21 E+2 
DC 50) = 1 . 62 E+2 
DC 52) s 5. 02 E+2 
DC 53) s 9. 64 E+2 
DC 54) = 1 . 23 E + 3 
DC 55) = 1 . 20 E + 3 
DC 56) = 9. 58 E+2 
DC 57) = 6. 13 E+2 DC 60) s 1 . 53 E+2 
DC 61) = 2. 25 E+2 
DC 62) = 3. 48 E+2 
DC 63) a 6. 77 E+2 
DC 64) = 8. 99 E+2 
DC 65) = 8, 48 E+2 
DC 66) = 7, 00 E+2 

FP RUN 61 P6 4 
DC 67) = 4 .95 E-2 
DC 6S) = 2 .05 E+2 DC 70) s 1 .59 E+2 DC 71) 3 1 .67 E+2 DC 73) = 3 .56 E+2 DC 74) s 4 .42 E+2 0( 75) £ 4 .87 E+2 DC 76) S 3 .87 E+2 DC 79) S 1 .65 E+2 DC 80) S 1 .39 E+2 OC 81) 3 1 .56 E+2 DC 82) 3 1 .78 E+2 DC 83) 3 2 .16 E+2 OC 84) 3 2 .40 E+2 DC 66) 3 2 .21 E+2 DC 87) s 1 .88 E+2 DC 88) 3 1 .66 E+2 DC 89) s 1 .48 E+2 DC 90) 3 1 .17 E+2 DC 91) 3 1 .32 E+2 DC 92) 3 1 .42 E+2 DC 93) 3 1 .62 E+2 DC 94) 5 1 .60 E+2 DC 95) 3 1 .69 E+2 DC 96) 3 1 .70 E+2 DC 97) 3 1 .61 E+2 DC 98) 3 1 .30 E+2 DC 99) 3 1 .37 E+2 DC 100) s 1 .22 E+2 D( 101) 3 9 .72 E+1 DC ios:) 3 7 .78 E+1 DC 103) s 6 .39 E+1 DC 104) s 5 .55 E+1 DC 106) 5 9, .29 E+1 DC 107) 3 7, ,33 E+1 DC 108) 3 6. ,21 E+1 DC 109) s 5. ,06 E+1 DC 110) s 9, ,25 E+1 DC 111) 3 7. .52 E + 1 DC 112) s 6. .32 E+1 DC 114) = 1 . ,13 E+2 
DC 1 15) 5 9. 70 E + 1 DC 1 16) 3 7. 21 E + 1 
DC 117) S 5. 94 E+1 DC 118) 3 4. 98 E+1 OC 119) s 1 . 17 E+2 DC 120) s 8, 83 E+1 OC 121) s 7. 46 E+1 DC 122) 3 5. 79 E+1 DC 123) = 4. 83 E + 1 DC 125) 3 1. 02 E+2 
DC 126) = 6. 99 E+1 DC 128) s 5. 07 E+1 DC 129) 3 9. 59 E+1 DC 130) s 7. 43 E+1 D( 131) 3 6. 13 E+1 DC 132) s 5. 04 E+1 DC 134) s 9. 81 E+1 
DC 135) 3 7. 22 E+1 DC 138) = 1. 20 E+2 

DC 139) = 1 .00 E+2 
DC 140) = 8 .32 E+1 DC 141 ) a 6 .12 E+1 DC 142) a 5 .58 E+1 DC 143) 1 .25 E+2 
DC 144) 3 9 .99 E+1 DC 145) £ 8 .09 E+1 DC 146) S 8 .68 E+1 DC 147) S 5 .14 E+1 D( 148) S 1 .06 E+2 DC 149) a 7, ,52 E+1 DC 150) a 6, ,12 E+1 DC 152) a 1 , ,28 E+2 
DC 153) a 9, ,95 E+1 DC 154) a 7, ,62 E+1 DC 155) a 6, 43 E+1 DC 157) = 1 . 16 E + 2 
DC 158) a 9, ,71 E+1 
DC 159) a 7, 47 E+1 DC 160) a 7. 11 E+1 DC 162) a 1 , 26 E+2 
DC 163) a 9. 61 E+1 
DC 164) a 7. 56 E+1 DC 165) a 6. 29 E + 1 DC 166) s 5. 84 E+1 DC 167) a 9. 70 E+1 DC 166) s 7. 80 E + 1 DC 170) a 5. 97 E+1 DC 171 ) a 1 . 16 E+2 
DC 172) a 1 . 03 E + 2 
DC 173) a 7. 66 E+1 DC 175) = 5. 57 E+1 
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Table B-21. 

1 2 / 9 / 7 6 PROTON 28 .5QEV FP RUN 61 P8 5 DC 00) = 3,44 E+2 DC 60) = 5,50 E+2 
DC 01 ) = 4. 16 E+2 DC 61) s 7.65 E+2 DC 02) = 4.80 E+2 DC 62) = 1.23 E+3 DC 03) = 5.03 E+2 DC 63) = 2.12 E+3 DC 04) = 5.19 E+2 DC 64) s 2.38 E+3 DC 05) z 5.09 E+2 DC 65) = 2.39 E+3 DC oe;) = 5. 13 E+2 DC 66) 5 2.24 E+3 DC 07) = 4.25 E+2 DC 67) = 1.68 E+3 DC 08) s 4. 16 E+2 DC 68) 3 1.21 E+3 DC o;i) s 3.70 E+2 DC 69) = 7.75 E+2 DC 10) = 3 97 E+2 DC 70) = 4.69 E+2 DC 11) = 4 95 E+2 DC 71) = 6.35 E+2 DC 12) = £ 80 E+2 DC 72) = 8.94 E+2 DC 13) = C.97 E+2 DC 73) = 1.19 E+3 DC 14) - 7, 33 E+2 DC 74) = 1.43 E+3 DC 15) - 7. 73 E+2 DC 75) = 1.65 E+3 DC 17) = 6.39 E+2 DC 76) = 1.38 E+3 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 

16) 19) 20) 21) 
22!) 
23) 24) 25) 26) 27) 28) 29) 30) 
31 ) 
32) 
33) 34) II 

II 
II 

It 
It 

II 
II 

II 
II 

II 
11 

II 
II 

II 
II 

It 
11 

5.36 4.65 5.10 6.03 
8. 10 1.11 1.13 1 .22 1 .07 9. 10 6.93 5,25 5.33 7.95 1 .26 1 .62 1 .90 

E+2 
E+2 
E+2 
E+2 
E+2 
E+3 
E+3 
E+3 
E+3 
E+2 
E+2 
E+2 
E+2 
E+2 
E+3 
E+3 
E+3 

DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 

77) 
78) 
79) 
60) 
61 ) 
83) 
84) 
85) 
86) 
87) 
66) 69) 90) 
91 ) 
92) 
93) 
94) " 

II 
II 

11
 I

I 
II 

II 
II 

1 
|| 

|| 
1.06 E+3 6.20 E+2 6.51 E+2 4.17 E+2 5.63 E+2 8.10 E+2 9,32 E+2 9.13 E+2 8.72 E+2 7.56 E+2 6.55 E+2 4.87 E+2 3.61 E+2 4.40 E+2 5.36 E+2 
5.11 E+2 
5.76 E+2 

DC 35) = 1 .86 E+3 DC 95) = 6.36 E+2 
DC 36) = 1 .63 E+3 DC 96) = 5.94 E+2 
DC 37) = 1 .37 E+3 DC 97) = 5.69 E+2 
DC 38) = 9.44 E + 2 DC S8) = 4.49 E+2 
DC 39) = 7.25 E + 2 DC 99) = 3,96 E+2 
DC 40) = 6.03 E+2 DC 100) = 3,93 E+2 
DC 41 ) = 8,73 E+2 DC 102) = 1.53 E+2 
DC 42) = 1 .56 E+3 DC 103) = 1.08 E+2 
DC 43) s 2.47 E+3 DC 105) = 3.52 E+2 
DC 44) s 2.80 E+3 DC 106) = 2.47 E+2 
DC 45) = 2.96 E+3 DC 107) S 1,47 E+2 
DC 46) = 2.36 E+3 DC 108) = 1.12 E+2 
DC 47) s 1 .79 E+3 DC 109) = 7.75 E+1 
DC 46) s 1 .23 E + 3 DC 110) s 2.59 E+2 
DC 49) = 7.78 E+2 DC 111) E 1,59 E+2 
DC 50) s 5.76 E+2 DC 112) = 1,05 E+2 
DC 51 ) = 8,96 E+2 DC 115) S 2.33 E+2 
DC 52) r 1 .57 E+3 DC 116) = 1 . 40 E+2 
DC 53) = 2,50 E+3 DC 117) = 1.13 E+2 
DC 54) = 3. 15 E+3 DC 118) = 8.42 E+1 
DC 55) s 2.95 E+3 DC 119) = 3.39 E+2 
DC 56) = 2.57 E+3 DC 121 ) = 1.52 E+2 
DC 57) = 1 .88 E+3 DC 122) S 1.11 E+2 
DC 56) = 1 ,26 E+3 DC 123) S 7.59 E+1 
DC 59) = 9,25 E+2 Sc( 126) = 1.55 E+2 Sc( 

127) = 1.02 E+2 

DC 129) = 2 ,28 E+2 
DC 130) s 1 ,46 E+2 DC 131 ) s 1 .08 E+2 DC 132) = 7 .74 E+1 DC 134) = 2 ,56 E+2 DC 135) = 1 .56 E+2 DC 136) s: 1 .07 E+2 DC 137) = 7 .71 E+1 DC 140) = 1 .69 E+2 DC 141 ) = 1 , 13 E+2 DC 144) = 2 .39 E+2 DC 145) = 1 .61 E+2 DC 146) = 1 .07 c'2 DC 149) = 1 ,49 E+2 DC 150) = 1 , .06 E+2 DC 155) = 1 , ,09 E+2 DC 159) = 1 , .58 E+2 DC 160) = i i .05 E+2 DC 162) = j , 48 E+2 DC 164) = 1 , 52 E + 2 DC 165) r 1 , 17 E + 2 DC 168) = 1 , ,53 E+2 DC 171) = 3. 95 E + 2 DC 173) = 1 , 63 E+2 DC 174) = 1 . 10 E+2 
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Table B-22. 

12/9/76 PROTON 28. 
Dt 00) = 1 .70 E+1 Df 01 ) = 2. 10 E+l Dt 02) s 2.36 E+1 Df 03) = 2.79 E+1 Dt 04) s 2.63 E+1 Dt 05) = 2.55 E+1 Df 06) = 2.40 E+1 Dt 07) = 2.36 E + 1 
Dt 0(0 = 1 .99 E+1 Dt 09) = 1 .76 E+1 Df 10) 3 2,30 E+1 Df 11) = 2.77 E+1 Dt 12) = 3.45 E+1 Dt 15) 3 4.67 E+1 Df 18) 3 2.66 E+1 Dt 19) = 2.25 E+1 Df 20) = 3.56 E*1 Df 22) 3 5.68 E+1 Df 27) s 7.06 E+1 Dt 29) 3 4.07 E+1 Dt 30) 3 4.20 E+1 Df J1 ) 3 6.25 E+1 Dt 34) 3 2.72 E+2 Dt 35) = 2.92 E+2 Dt 36) = 2.82 E+2 Df 39) 3 9.30 E + 1 
Dt 40) 3 4.67 E+1 Dt 41 ) = 8.89 E*1 Df 40) = 7.10 E+2 Dt 44) = 9.35 E+2 Dt 45) £ 9.81 E + 2 
Dt 46) = 8.96 E + 2 
DC SCO 3 1 .69 E + 3 
Dt 54) = 2.36 E + 3 
Ct !55> = 2.28 E + 3 
Dt 56) = 2.27 E+3 Dt 60) = 4.78 E+1 Dt 61) 3 1 .20 E + 2 
Dt 64) 3 2,73 E+3 Df 65) 3 2.86 E+3 Df 66) 3 2,48 E+3 Df 70) 3 3.83 E+1 Df 71 ) 3 8.23 E+1 Df 81 ) 3 4.99 E+1 Dt 69) 3 1 .90 E+2 Dt 90) 3 2.55 E+1 Dt 91 ) s 3.48 E+1 Dt 92) 3 5.09 E+1 Dt 90) 3 8.24 E+1 Dt 94) = 1.11 E+2 Dt 95) 3 1 ,35 E+2 Dt 96) = I .37 E+2 Dt 97) 3 1.10 E+2 Df 99) = 6.56 E + 1 
DC 1 0 0 J 3 6.25 E+1 Df 101 ) s 1 .59 E+1 Dt 102) 3 9.49 E+0 Dt 103) s 6. 19 E+0 Dt 104) = 4.92 E+0 

28.5QEV FP RUN 62 P224 
Dt 105) a 2 . 19 E + 1 
Dt 106) = 1 .27 E+1 Dt 107) s 8 .30 E+0 Df 106) 3 6 .77 E+0 DC 109) 3 5 .09 E+0 
Dt 110) 3 1 .15 E+1 Dt 111 ) = 7 .72 E+0 Df 112) = 5 .82 E+0 Dt 113) = 4 .38 E+0 Dt 115) 3 1 .07 E+1 Dt 116) r. 7 .70 E+0 Df 117) s 5 ,43 E+0 Dt 116) 3 4 .34 E+0 Dt 119) 3 1 .51 E+1 
Df 120) = 1 .11 E+1 
Dt 121 ) 3 7 .86 E+0 
Dt 122) 3 5 .59 E+0 Dt 123) 3 4 ,29 E+0 
Df 124) = 1 ,47 E+1 Dt 125) = 1 ,07 E+1 Dt 126) 3 7 ,75 E+0 Dt 127) 3 5 .43 E+0 Df 128) 3 4, ,05 E+0 Dt 129) 3 1 , , 19 E+1 
Dt 130) = 7. ,40 E+0 DC 131) = 5, ,28 E+0 Dt 132) = 4, 28 E+0 
Dt 133) 3 2, ,73 E+1 Dt 134) 3 1 ,73 E+1 Dt 135) 3 8 .42 E+0 Dt 136) 3 5 ,58 E+0 Dt 138) 3 2 ,71 E+1 
Dt 139) 3 1 , ,/b E+1 
Df 140) 3 8, ,91 E+0 
Df 141 ) 3 5, ,88 E+0 
Bi 143) 3 2, ,51 E+1 Bi 144) 3 1 , ,38 E+1 
Dt 145) 3 8, 90 E + 0 Dt 146) 3 6, ,16 E+0 Df 148) 3 1 , 49 E + 1 Dt 149) 3 8, 93 E + 0 Dt 150) 3 6, 22 E + 0 Dt 152) = 2. 30 E+1 Dt 153) 3 1 . 53 E+1 Dt 154) 3 9. 05 E+0 
Dt 155) 3 6. 32 E+0 
Dt 157) 3 2. 51 E+1 
Dt 158) 3 1 . 53 E+1 Df 159) 3 9. 35 E + 0 DC 160) 3 6, 74 E+0 
DC 162) 3 2. 85 E+1 DC 163) 3 1 . 55 E+1 DC 164) 3 9. 95 E+0 
DC 165) 3 6. 54 E+0 
Df 167) 3 1 . 62 E+1 Dt 168) 3 9. 52 E+0 
Df 169) 3 6, 83 E+0 
DC 171) 3 1 , 03 E+2 
DC 172) 3 1 . 63 E+1 DC 173) 3 9, 32 E+0 

Dt 174) = 7 , 0 1 E+0 
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SH 

G'Cl = (SZl 
1 + 3 3L 9 = (fZl '031 = (GZL 
3+3 C9' I a (3ZI 0S3 s ( IZl 

'31 = (Oil I 'G3 = (691 
OS s (991 

3+3 C C L a (Z91 e -11 = (99L L + 3 e s s = (S9L OS = (f9l 
3+3 ei' i = (C9L 0S3 = (391 
1+3 Zl • L = ( L9L 
1+3 f 3 3 = (091 

'OS = (6SI 
3+3 SL' L s (9SL 

0S3 = (ZSl I '31 = (9SL 8' L3 = (SSI 
OS = (•SL 

3+3 f I ' L = (CS1 
OSS = (SSL 1 + 3 9 1 ' L = ( LSI 3'03 s (OSl 

L+3 61 'f = (6fl 
3+3 eo' i = (8f L 
1+3 SO' I = (Zf L 

03 r (9f I 
1+3 Zl 'f = (Sf L 
3+3 81 • L = (fc-t? 1 

'OSS = (Gf L 
L+3 8L ' I = (3f I 

03 = ( Lf I 6 LP 2 (Of I 
3+3 63' I = (6CL 
3+3 6 S 3 = (8CI 
1+3 I6'f = (ZGl 1 + 3 LL '3 = (9GL 

St' = (SCI '9SL = (fCl 
3+3 G Z 3 = (GCL 
1+3 90 ' L = (SCI 

P 03 = ( LGl S'ff = (oei 'OS I = (631 1 + 3 CL ' I = (931 
•03 = (Z31 

L+3 6f 'f = (931 'OS I = (S3L 
3+3 63 3 = (f3l 
1+3 60' L = (C3L 

'33 = (33L e'Of = ( 131 'OS I = (031 '033 = (611 

L + 3 90' L = (811) 
'03 s a m 
'OS E (911) 

'OSl = (sii) 
3+3 se'3 = (fit) '31 s (CLl) 

03 = (311) 
'OS = (III) 'OSl r (Oil) 

1+3 f I' 1 s (601) 
'03 = (801) 

1+3 99 'f s (ZOl) 
3+3 IS' 1 = (90 L) 
3+3 89 e s (SOI) 
L+3 S3' I s (fOl) 

'03 = (COD 
1+3 39'S = (301) 
3+3 39' 1 = ( LOl) 
3+3 89 f = (001) 
3+3 3ZG = (66 ) 
3+3 O S S = (86 ) 
3+3 69'S = (Z6 ) 
3+3 89 9 = (96 ) 
3+3 LL 9 = (S6 ) 
3+3 8f'9 = (f6 ) 
3+3 LP'S = (C6 ) 
3+3 L9P = (36 ) 
3+3 39' C = ( 16 ) 
3+3 99 3 = (06 ) 3+3 e s s = (68 ) 
3+3 e s s = (98 ) 'OOZ = 119 ) '006 = ,98 ) '0031 = CS9 ) 
e+3 33' L = (fe ) 006 = (ce ) '001 = (38 ) 
3+3 e e s = ( 18 ) 
3+3 08 c = (08 ; 
C+3 SO' I = <6Z ) '008 = (8Z ) '001 1 = ILL ) 
e+3 91 3 = 19L ) 
e+3 Zf 3 = (SZ ) O0S3 = (fZ ) '0003 = (GZ ) '001 I = (3Z ) 
3+3 83'8 = ( IZ ) 
3+3 C C S = <0Z ) 'OOZ = (69 ) '001 I = (99 ) 
e+3 os'e s: IL9 ) oofc = (99 ) 
e+3 19> = (S9 ) 
e+3 39 'f = (f9 ) 
e+a 6 e e = (09 ) oose = (39 ) 
e+3 Cl ' l = ( 19 ) 
3+3 06'9 = (09 ) 
e+3 C6' I = (6S ) Sf3d 39 Nna dd / 

'OOf I = (93 ) 
e+3 6f 'f = (ZS ) 
e+3 38'S = (9S ) 
e+3 f3'Z = (SS ) e+3 S9'9 = (fS ) 
e+3 fB'S = (GS ) OOSf = (3S ) 
e+3 c f • i = ( IS ) 
3+3 6 C 7 s (OS ) 
e+3 9 Z ' L = (6f ) 
e+3 G Z 3 = (8f ) e+3 03 'f = (Zf ) 
e+a fB'fi = (9f ) e+3 fS'9 = (Sf ) '00S9 = t.PP ) 
e+3 83 S = (Cf ) 
e+3 LL G = (3f ) '0OZ3 = ( If ) 
3+3 3C Z = (Of ) 
e+3 91' L = (6C ) 
e+3 Z8' I = (8G ) 
e+3 ZS'3 z (ZG ) 
e+3 6L C = (9G ) 
e+3 69 C = (SG ) 
e+3 39 C = CfG ) '003C = (GG ) '00S3 = (3G ) •008L = ( LG ) •OOL 1 = (OG ) 
3+3 06 Z = (63 ) 

009 = (83 ) '00 11 = (Z3 ) 
e+3 8Z' I s (93 ) 0061 = (S3 ) 
e+3 88' L = (f3 ) OOSL = (G3 ) 
C+3 SL ' I = (33 ) '008 = ( L3 ) 
3+3 S6'f = (03 ) 
3+3 9L 'S = (6L ) 
3+3 60'9 = (81 ) 

OOZ = (ZL ) 
006 = (91 ) 

e+3 30' I = (SI ) 
e+3 00' I = (f L ) 
3+3 S6'8 = (GL ) 
3+3 83 ' L s (3L ) 
3+3 30 S = ( I L ) 
3+3 z e e = (01 ) 
3+3 81 'G = (60 ) 
3+3 68 C = (80 ) 3+3 OL'P = (ZO ) 
3+3 SG'S = (90 ) 3 + 3 91 '9 = (SO ) 3 + 3 6f'S = (fO ) 
3+3 9f S = (GO ) 3 + 3 LS'f = (30 ) 3 + 3 6 G G = ( 10 ) 3 + 3 SZ'3 = (00 ) S'83 noxoyd 9i /6/31 

• « - H »iq*x 



Table B-24. 

12/9/76 PROTON 28.! 
DC 00) = 7,91 E+2 
DC 01 ) 3 9.23 E+2 
DC OK) = 1.17 E+3 
DC OCI) = 1.23 E+3 
DC 04) = 1.36 E+3 
DC 05) = 1.25 E+3 
DC 06) = 1.27 E+3 
DC 07) 3 1.17 E+3 
DC 08) 3 9.00 E+2 
DC 09) = 6.57 E+2 
DC 10) = 9.58 E+2 
DC 1 1 ) 3 1.27 E+3 
DC 12) = 1.83 E+3 
DC 13) = 1.77 E+3 
DC 14) 3 1.74 E+3 
DC 1S) 3 1.83 E+3 
DC 16) 3 1.81 E+3 
DC 17) 3 1.55 E+3 
DC 18) 3 1.24 E+3 
DC 19) 3 7.98 E+2 
DC 20) = 1.17 E+3 
[•( 21 ) 3 1.95 E+3 
DC 22) 3 2.50 E+3 
DC 20) 3 2.76 E+3 DC 24) 3 2.78 E+3 
DC 25) = 2.74 E+3 
DC 26) 3 2.54 E+3 
DC 27) 3 2.20 E+3 
DC 26) 3 1.66 E+3 DC 29) 3 9.42 E+2 
DC 30) = 1.42 E+3 DC ~1 ) 3 2.83 E+3 
DC 32) 3 3,82 E+3 
DC 3d) = 4.21 E+3 
DC 34) 3 3.93 E+3 
DC 35) 3 3.63 E+3 
DC 3 en 3 3.60 E+3 
DC 37) 3 3.02 E+3 DC 341) 3 2.23 E+3 
DC 391 = 1.26 E+3 DC 40) 3 1.86 E+3 
DC 41 ) 3 3,85 E+3 
DC 42) 3 6,08 E+3 
DC 43) 3 5,44 E+3 
DC 44) 3 5.07 E+3 
DC 45) = 4.76 E+3 
DC 46) 3 4.35 E+3 DC 47) = 3.55 E+3 
DC 48) 3 2.62 E+3 
DC 49) 3 1.38 E+3 
DC 50) 3 1.99 E+3 
DC 51 ) 3 4.89 E+3 
DC 52) s 7,41 E+3 
DC 53) 3 6.53 E+3 
DC 54) = 5.76 E+3 
DC 55) 3 5,15 E+3 
DC 56) 3 4.25 E+3 
DC 57) 3 3.65 E+3 
DC 58) = 2.63 E+3 

FP RUN 63 P9 1 
DC 59) 3 1.31 E+3 
DC 60) 3 2.12 E+3 
DC 61) 3 4.93 E+3 
DC 62) 3 6.94 E+3 
DC 63) 3 6.22 E+3 
DC 64) 5 5.45 E+3 
DC 6!i) 3 4.69 E+3 
DC 6Ei) = 4.07 E+3 DC 67) 3 3,04 E+3 
DC 68) 3 2,27 E+3 
DC 69) 3 1.13 E+3 
DC 70) 3 1.98 E+3 
DC 71 ) = 4.43 E+3 
DC 72) 3 6.06 E+3 
DC 73) 3 5.36 E+3 
DC 74) a 4.37 E+3 
DC 75) = 3.94 E+3 
DC 76) = 3,40 E+3 
DC 77) = 2.64 E+3 
DC 78) 3 1,73 E+3 
DC 79) 3 1.10 E+3 
DC 80) = 1.54 E+3 
DC 81 ) 3 3.18 E+3 DC 82) 3 4.27 E+3 
DC 83) 3 3.67 E+3 
DC 84) = 3.46 E+3 
DC 65) = 2.97 E+3 
DC 86) 3 2.35 E+3 
DC 87) = 1,85 E+3 
DC e8> 3 1,29 E+3 
DC 89) 3 8.38 E+2 
DC 90) = 1.29 E+3 
DC 91) = 2.22 E+3 
DC 92) s 2.78 E+3 
DC 93) 3 2,59 E+3 
DC 94) = 2.30 E+3 
DC 95) 3 2.17 E+3 
DC 96) 3 1.81 E+3 
DC 97) = 1.39 E+3 
DC 96) 3 1.15 E+3 
DC 99) 3 7.80 E+2 
DC 100) 3 5.39 E+2 
DC 101 ) = 3.74 E+2 
DC 102) 3 1,92 E+2 
DC 103) s 1.30 E+2 
DC 104) 3 7.88 E+1 DC 105) s 5.45 E+2 
DC 106) 3 3.42 E+2 DC 107) s 1.87 E+2 
DC 108) 3 1.22 E+2 
DC 109) 3 7.82 E+1 
DC 1 10) 3 3.70 E+2 
DC 111 ) s 1.99 E+2 
DC 112) = 1.33 E+2 
DC 1 13) 3 8.46 E+1 
DC 114) 3 6.87 E+2 
DC 1 15) = 4.34 E+2 
DC 116) 3 -8.05 E-1 
DC 117) 3 1,40 E+2 
DC 118) = 8.18 E+1 

DC 119) 3 6.89 E+2 
DC 120) 3 4.52 E+2 
DC 121 ) 3 -8.05 E-1 
DC 122) 3 1.53 E+2 
DC 123) 3 8.97 E+1 
DC 124) 3 7.67 E+2 
DC 125) 3 4,86 E+2 DC 126) 3 -8.05 E-1 
DC 127) 3 1.55 E+2 
DC 128) 3 1.00 E+2 
DC 129) 3 4.93 E+2 
DC 130) 3 -8.05 E-1 
DC 131 ) 3 1.72 E+2 
DC 132) 3 9.83 E+1 
DC 133) 3 7,89 E+2 
DC 134) 3 4.72 E+2 
DC 135) 3 -8.05 E-1 
DC 136) 3 1.62 E+2 
DC 137) 3 9.27 E+1 
DC 136) 3 8.56 E+2 
DC 139) 3 4.80 E+2 
DC 140) 3 -8,05 E-1 
DC 141 ) 3 1.62 E+2 DC 142) 3 1.08 E+2 
DC 143) 3 8.60 E+2 
DC 144) 3 6.08 E+2 
DC 145) 3 -8.05 E-1 
DC 146) 3 1.79 E+2 
DC 147) 3 1,16 E+2 
DC 148) 3 6.83 E+2 
DC 149) 3 -8.05 E-1 DC 150) 3 2.04 E+2 
DC 151 ) 3 1.50 E+2 
DC 152) 3 1.49 E+3 
DC 153) 3 7,81 E + 2 
DC 154) 3 -8.05 E-1 
DC 155) 3 -8.05 E-1 
DC 156) 3 1.57 E+2 DC 157) 3 1.12 E+3 
DC 156) 3 7.47 E+2 
DC 159) 3 -8.05 E-1 
DC 160) 3 2.29 E+2 
DC 161 ) 3 1,49 E+2 
DC 162) 3 9.13 E+2 
DC 163) 3 5.61 E+2 
DC 164) 3 -8.05 E-1 
DC 165) 3 1.67 E+2 
DC 166) 3 1,17 E+2 
DC 167) 3 4.52 E+2 
DC 168) 3 2.30 E+2 
DC 169) = 1.48 E+2 
DC 17C) 3 9.31 E+1 
DC 171) 3 5.81 E+2 
DC 172) 3 3.54 E+2 
DC 173) 3 2.34 E+2 DC 174) 3 1.29 E+2 
DC 175) 3 8.70 E+1 
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Table B-2S. 

12/9/76 PROTON 28.! 
DC 00) a 7.14 E+3 
DC 01 ) a 9.49 E+3 
DC 02) 5 1.04 E+4 
DC 03) = 1.15 E+4 
DC 04) = 1.17 E+4 
DC o:>) = 1.13 E+4 
DC 06) S 1.19 E+4 
DC 07) S 9.50 E+3 
DC 06) a 7.90 E+3 
DC 09) = 6,44 E+3 DC 10) = 9.52 E+3 
D( 11 ) = 1.21 E+4 
D( 12) = 1.46 E+4 
DC 151) = 1.75 E+4 
DC 14) a 1,75 E+4 
DC 15) = 1.57 E+4 DC 16) = 1.50 E+4 
Dt 17) = 1.34 E+4 
DC 18) = 1.05 E+4 
DC 19) = 7.49 E+3 DC 20) a 1.12 E+4 
DC 21) = 1,67 E+4 
DC 22) S 2.18 E+4 
DC 23) = 2.30 E+4 
DC 24) a 2.21 E+4 DC 25) = 2.13 E+4 
DC 26) a 1,91 E+4 
DC 27) S 1.63 E+4 
DC 2(1) = 1.40 E+4 
DC 29) S 9.28 E+3 
DC 30) a 1.46 E+4 DC 31 ) a 2.21 E+4 
DC 32) = 2,75 E+4 
DC 33) a 2,83 E+4 
DC 34) £ 2,95 E+4 
DC 35) = 2.76 E+4 
DC 36) = 2.53 E+4 
DC 37) = 2.00 E+4 
DC 3d) a 1.63 E+4 
DC 39) = 1.04 E+4 
DC 40) = 1,66 E+4 
DC 41 ) = 2,55 E+4 
DC 42) S 3,08 E+4 
DC 43) = 3.46 E+4 
DC 44) a 3.15 E+4 
DC 45) S 3.13 E+4 
DC 46) a 2.88 E+4 
DC 47) = 2.23 E+4 
DC 48) a 1.70 E+4 
Dt 49) s 1.14 E+4 
DC 50) a 1.73 E+4 
DC 51 ) = 2,92 E+4 
DC 52) a 3,56 E+4 
DC 53) a 3.85 E+4 
DC 54) = 3.30 E+4 DC 55) a 3.46 E+4 
DC 56) s 2.75 E+4 
DC 57) = 2,38 E+4 
DC 58) = 1.61 E+4 

EV FP RUN 
DC 59) 3 
DC 60) = DC 61) = DC 62) B 

Dt 63) B 
DC 64) = DC 6!i) B 
DC 66) B 
DC 67) B 
DC 66) s 
DC 69) B 
DC 70) B 
DC 71) = DC 72) = DC 73) E 
DC 74) E 
DC 75) E 
DC 76) B 
DC 77) 3 
DC 78) = DC 79) E 
DC 60) a 
DC 81 ) s DC 82) = DC 63) s 
DC 84) = DC 85) s 
DC 86) = DC 87) s 
DC 88) s 
DC 89) 3 
DC 90) E 
DC 91) B 
DC 92) S 
DC 93) B 
DC 94) B 
DC 95) s 
DC 96) S 
DC 97) = DC 96) B 
DC 99) s 
DC 100) S 
DC 101) S 
DC 102) B 
Q< 103) a 
DC 104) 3 
DC 105) s 
DC 106) B 
DC 
DC 

107) 
106) 

II 
II 

DC 109) S 
DC 110) B 
DC 111) B 
DC 112) 3 
DC 113) S 
DC 114) = DC 115) B 
DC 116) 3 
DC 117) B 

0'. 118) = 

63 PI 02 
1 .11 E+4 
1 .65 E+4 
2 .66 E+4 
3 .45 E+4 
3 .63 E+4 
3 .35 E+4 
3 ,16 E+4 
2 .42 E+4 
1 .94 E+4 
1 .50 E+4 
9 .92 E+3 
1 .61 E+4 
2 .26 E+4 
3 .15 E+4 
3 .09 E+4 
2 ,64 E+4 
2 .47 E+4 2 .07 E+4 
1 .86 E+4 
1 .24 E+4 
9 .06 E+3 
1 .27 E+4 
1 .83 E+4 
2 .25 E+4 2 .22 E+4 
2, ,22 E+4 
1 , ,92 E+4 
1 ,64 E+4 
1 , ,36 E+4 
1 , ,07 E+4 
7, ,89 E+3 
1 , ,04 E+4 
1 . 48 E + 4 
1 , 64 E + 4 
1 . 64 E + 4 
1 , 56 E+4 
1 , 45 E+4 
1 . 23 E+4 
1 . 02 E+4 
7. 96 E+3 
6. 12 E+3 
4. 83 E+3 
2. 66 E+3 1 . 19 E+3 
5, 83 E+2 
3. 27 E+2 
5. 11 E+3 2. 57 E+3 
1 . 16 E+3 6. 13 E+2 
3. 41 E+2 
3. 04 E+3 
1 , 24 E+3 
6. 08 E+2 
3. 48 E+2 
6. 21 E+3 
3. 31 E + 3 1 , 46 E+3 7. 73 E+2 
4. 04 E+2 

DC 119) 3 6 .08 E+3 
DC 120) a 3 .50 E+3 
DC 121) a 1 .59 E+3 
DC 122) a 8 .14 E+2 
DC 123) a 4 .28 E+2 
DC 124) a 6 .64 E+3 
DC 125) a 3 ,71 E+3 
DC 126) a 1 .82 E+3 DC 127) a 9 .15 E+2 
DC 128) a 4 .96 E+2 
DC 129) a 4 .02 E+3 
DC 130) a 1 .69 E+3 
DC 131 ) a 8 .64 E+2 
DC 132) a 4 .83 E+2 
DC 133) = 6 .86 E+3 
DC 134) a 3 .73 E+3 DC 135) a 1 ,60 E+3 
DC 136) a 8 ,26 E+2 
DC 137) = 4 .55 E+2 
DC 136) a 7 .01 E+3 
DC 139) a 4 .05 E+3 
DC 140) = 1 .63 E+3 
DC 141 ) a e .90 E+2 DC 142) a 4 .66 E+2 
DC 143) = 7 ,74 E+3 
DC 144) a 4, ,42 E+3 
DC 145) a 1 , .85 E+3 
DC 146) a 9. ,70 E+2 
DC 147) a 5, 01 E+2 
DC 146) a 5, 18 E+3 
DC 149) a 2. 31 E+3 
DC 150) = 1 , , 12 E+3 
DC 151 ) a 6. 86 E+2 
DC 152) a 9. 74 E+3 
DC 153) a 5, 27 E+3 
DC 154) a 2. 52 E 3 
DC 155) a 1 , 28 E+3 
DC 156) a 7. 51 E+2 
DC 157) a 7, 86 E+3 
DC 158) s 5. 03 E+3 
DC 159) s 2, 21 E+3 
DC 160) = 1 . 17 E+3 
DC 161 ) a 7. 09 E+2 
DC 162) a 6. 65 E+3 
DC 160) a 3. 75 E+3 
DC 164) a 1 . 71 E+3 
DC 165) a 9, 05 E+2 
DC 166) a 4. 84 E+2 
DC 167) a 3. 17 E+3 
DC 168) a 1 . 34 E+3 
DC 169) a 7. 00 E+2 
DC 170) a 4. 14 E+2 
DC 171 ) a 5. 16 E+3 
DC 172) a 2. 63 E+3 
DC 173) a 1 . 23 E + 3 
DC 174) a 6. 19 E+2 DC 175) = 3. 77 E+2 
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Table B-26. 

12/9/76 PROTON 28.! 
DC 00) = 5.30 E+3 
DC 01 ) a 6.76 E+3 
DC 02) = 7.27 E+3 
D( 03) = 8.14 E+3 
DC 0<l) a 8,94 E+3 
DC 08) a 8. 16 E+3 
DC 06) = 8.30 E+3 
DC 07) = 7,67 E+3 
DC 06) = 6.07 E+3 
DC 09) a 4.76 E+3 
DC 10) = 6.49 E+3 
DC 11) = 8.25 E+3 
DC 12) = 9.SB E+3 
DC 13) = 1 , 08 E-; -4 
DC 14) = 1.14 E+4 
DC 15) a 1.11 E+4 
DC 16) a 1.10 E+4 
DC 17) = 9.81 E+3 
DC 18) a 8.05 E+3 
DC 19) a 6.39 E+3 
DC 20) a 8.16 E+3 
DC 21 ) a 1.04 E+4 
DC 22) = 1.42 E+4 
DC 23) a 1.45 E+4 
DC 24) = 1.50 E+4 
DC 25) = 1.49 E+4 
DC 26) = 1.41 E+4 
DC 27) a 1.19 E+4 
DC 26) a 1.03 E+4 
DC 29) = 7.34 E+3 
DC 30) T. 1.02 E+4 
DC 31 ) a 1.37 E+4 
DC 32) = 1.77 E+4 
DC 33) = 1.87 E+4 
DC 34) = 1.95 E+4 
DC 38) = 1.83 E+4 
DC 36) 2 1.79 E+4 
DC 37) 2 1.41 E+4 
DC 30) - 1.15 E+4 DC 39) = 8.56 E+3 
DC 40) = 1.15 E+4 
DC 41 ) = 1.60 E+4 
DC 42) a 2,16 E+4 
DC 43) S 2.27 E+4 
DC 44) = 2.24 E+4 
DC 45) = 2.15 E+4 
DC 46) S 2.03 E+4 
DC 47) S 1.74 E+4 
DC 46) = 1.29 E+4 
DC 49) = 6.84 E+3 
DC 50) = 1,14 E+4 
DC 51 ) = 1,82 E+4 
DC 52) a 2.40 E+4 
Be 50) 3 2.47 E+4 Be 54) 3 2.53 E+4 
DC 58) 3 2.15 E+4 
DC 56) 3 1.92 E+4 
DC 57) = 1.62 E+4 
DC 5EI) a 1,35 E+4 

FP RUN 63 P113 
DC 59) s 8.87 E+3 
DC 60) s 1.14 E+4 
DC 61 ) 3 1.73 E+4 
DC 62) 3 2.38 E+4 
DC 63) a 2.53 E+4 
DC 64) a 2,28 E+4 
DC 65) 3 2.05 E+4 
DC 66) a 1.91 E+4 
DC 67) 3 1.56 E+4 
DC 68) a 1,20 E+4 
DC 69) a 8.38 E+3 
DC 70) = 1.06 E+4 
DC 71 ) = 1.54 E+4 
DC 72) = 2.05 E+4 
DC 73) a 2.18 E+4 
DC 74) a 1.92 E+4 
DC 75) a 1.78 E+4 
DC 76) a 1.60 E+4 
DC 77) s 1.27 E+4 
DC 76) = 1.09 E+4 
DC 79) a 7.21^-1+3 
DC 80) = 9.87 E+3 
DC 81 ) a 1.35 E+4 
DC 82) s 1.71 E+4 
DC 83) a 1.67 E+4 
DC 84) a 1,56 E+4 
DC 85) = 1,52 E+4 
DC 86) a 1.27 E+4 
DC 87) = 1.06 E+4 
DC 8EI) a 8.43 E+3 
DC SSI) a 5.95 E+3 
DC 90) a 7.59 E+3 
DC 91 ) a 1.01 E+4 
DC 92) a 1.22 E+4 
DC 93) 3 1.21 E+4 
DC 94) = 1.24 E+4 
DC 95) a 1.12 E+4 
DC 96) 3 1.01 E+4 
DC 97) a 8.17 E+3 
DC 96) = 6.55 E+3 
DC 99) = 5.24 E+3 
DC 100) a 4,21 E+3 
DC 101) = 2.26 E+3 
DC 102) a 1.03 E+3 
DC 103) = 5.40 E+2 
DC 104) a 3.05 E+2 
DC 105) a 4.21 E+3 
DC 106) a 2,32 E+3 
DC 107) s 9.75 E+2 
DC 106) a 5.59 E+2 
DC 109) a 3.19 E+2 
DC 110) s 2.40 E+3 
DC 111) a 1.08 E+3 
DC 112) a 5.81 E+2 
DC 113) a 3.28 E+2 
DC 114) a 4,67 E+3 
DC 118) a 2.73 E+3 
DC 111 a 1.31 E+3 
DC 117) s 6.10 E+2 
DC 11 El) = 3.47 E+2 

DC 119) s 4.45 E+3 
DC 120) a 2.75 E+3 
DC 121) = 1.33 E+3 
DC 122) a 7.00 E+2 
DC 123) = 3.83 E+2 
DC 124) a 4.70 E+3 
DC 128) a 2.88 E+3 
DC 126) a 1.44 E+3 
DC 127) s 7.06 E+2 
DC 120) = 4,39 E+2 
DC 129) a 2.81 E+3 
DC 130) a 1,44 E+3 
DC 131 ) = 7.82 E+2 
DC 132) a 3.84 E+2 
DC 133) a 5.11 E+3 
DC 134) a 3.00 E+3 
DC 135) a 1.39 E+3 
DC 136) a 7.07 E+2 
DC 137) a 3.73 E+2 
DC 136) a 5.25 E+3 
DC 139) a 3,04 E+3 
DC 140) a 1.44 E+3 
DC 141 ) a 7.56 E+2 
DC 142) a 4.09 E+2 
DC 143) = 6.11 E+3 
DC 144) a 3.43 E+3 
DC 148) = 1.52 E+3 
DC 146) a 8.40 E+2 
DC 147) •= 4,32 E+2 
DC 146) a 3.74 E+3 
DC 149) a 1.72 E+3 
DC 150) s 9.18 E+2 
DC 151 ) a 5.53 E+2 
DC 152) a 7.36 E+3 
DC 153) a 4.09 E+3 
DC 154) a 2.08 E+3 
DC 155) a 1,06 E+3 
DC 156) a 6.59 E+2 
DC 157) a 6.67 E+3 
DC 156) s 4.06 E+3 
DC 159) a 1.95 E+3 
DC 160) a 1.04 E+3 
DC 161) a 6.19 E+2 
DC 162) a 5.42 E+3 
DC 163) a 3.37 E+3 
DC 164) a 1.51 E+3 
DC 168) a 8.40 E+2 
DC 166) s 4.40 E+2 
DC 167) a 2.64 E+3 
DC 166) a 1.21 E+3 
DC 169) a 6.30 E+2 
DC 170. a 3.87 E+2 
DC 171) s 4.45 E+3 
DC 172) a 2.35 E+3 
DC 173) a 1 . 05 E+3 
g<( 174) a 5.62 E+2 g<( 175) a 3.24 E+2 
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Table B-27. 

12/9/76 PROTON 26.! 
DC OCI) = 5.47 E + 2 DC 01 ) = 6.14 £+2 DC 02) i= 7.04 E+2 DC 03) =: 7.34 E+2 DC 04) = 7.34 E+2 DC 05) = 7.41 E+2 DC 06) 3 7.90 E+2 DC 07) s 7.77 E+2 DC Of!) s 6.94 E+2 DC 10) = 5.94 E+2 DC 11 ) = 7.08 E+2 DC 12) s 8.91 E+2 DC 151) = 9.37 E+2 DC 14) = 9.58 E+2 DC 15) = 1.02 E+3 DC 16) s 1.04 E + S DC 17) s 1.02 E+Q DC HI) s 8.86 E+2 DC 19) = 6.97 E+2 DC 20) = 6.75 E+2 DC 21 ) s 8.66 E+2 DC 22) = 1.20 E+3 DC 23) = 1.29 E+3 DC 24) = 1.34 E+3 DC 25) = 1.25 E+3 DC 26) = 1.23 E+3 DC 27) = 1.23 E+3 DC 26) = 1.08 E+3 DC 29) = 8.71 E+2 DC 3CI) = 7.04 E+2 DC 31 ) z 1.07 E+3 DC 32) = 1.56 E+3 DC 33) s • 1.74 E+3 DC 34) s 1.61 E+3 DC 35) = 1.64 E+3 DC 36) s 1.70 E+3 DC 37) = 1.49 E+3 DC 36) = 1.32 E+3 DC 39) s 1.07 E+3 DC 40) s 7.79 E+2 DC 41 ) s 1.27 E+3 DC 42) = 2.04 E+3 DC 43) s 2.36 E+3 DC 44) = 2.07 E+3 DC 45) s 1.92 E+3 DC 46) s 1.80 E+3 DC 47) s 1.66 E+3 DC 46) = 1.37 E+3 DC 49) = 1.14 E+3 DC 50) 5 7.78 E+2 DC 51 ) s 1.44 E+3 DC 52) s 2,25 E+3 DC 53) = 2.54 E+3 DC 54) s 2.29 E+3 DC 55) = 2. 13 E+3 DC 56) = 1.81 E+3 DC 57) s 1.75 E+3 DC 56) s 1.37 E+3 DC 59) a 1.07 E+3 

EV FP RUN 1 53 P134 
DC 60) s e .49 E+2 DC 61 ) = 1 .36 E+3 DC 62) = 2 .24 E+3 DC 63) = 2 ,41 E+3 
DC 64) = 2 ,17 E+3 DC 65) = 1 ,92 E+3 
DC 66) = 1 ,72 E+3 DC 67) s 1 ,61 E+3 
DC 66) = 1 ,34 E+3 DC 69) = 9 ,88 E+2 DC 70) = 7 ,76 E+2 
DC 71 ) s 1 ,25 E+3 
DC 72) = 1 .93 E+3 
DC 73) = 2 .01 E+3 
DC 74) 2 1 .79 E+3 DC 75) S 1 .63 E+3 
DC 76) SS 1 .43 E+3 
DC 77) = 1 .24 E+3 DC 76) = 1 .04 E+3 DC 79) 2 8 .16 E+2 
DC 60) = 7 .03 E+2 DC 81 ) s 1 .05 E+3 DC 82) = 1 .43 E+3 DC 83) = 1 .63 E+3 DC 84) = 1 ,38 E+3 DC 85) = 1 ,32 E+3 DC 86) S 1 ,14 E+3 DC 87) S 1 , ,10 E+3 
DC 66) = 8, .73 E+2 DC 89) S 7. ,33 E+2 DC 90) 2 6. ,64 E+2 DC 91 ) = 8. ,40 E+2 DC 92) = 1 , 11 E+3 
DC 93) 2 r, 18 E + 3 DC 94) = 1 . 06 E+3 
DC 95) = 9. 55 E+2 
DC 96) = 9. 24 E+2 
DC 97) = 8. 44 E+2 
DC 96) = 7, 07 E+2 
DC 99) 2 6. 33 E+2 
DC 100) = 5, 85 E+2 
DC 101 > S 4. 71 E+2 
DC 102) = 3. 57 E+2 
DC 103) 2 3, 10 E+2 DC 104) 2 2. 35 E+2 
DC 105) = 5. 79 E+2 
DC 106) = 4. 45 E+2 

50 E+2 DC 107) = 3. 
45 E+2 
50 E+2 

DC 109) s 2. 82 E + 2 DC 110) = 4. 47 E+2 
DC 111 ) 2 3. 53 E+2 
DC 112) s 3. 15 E+2 
DC 113) = 2. 40 E+2 
DC 114) = 5. 61 E+2 
DC 115) s 4. 53 E+2 
DC 116) 2 3. 53 E+2 
DC 117) a 2. 85 E+2 
DC 119) c 5. 11 E+2 
DC 120) = 4. 70 E+2 
DC 121 ) = 3. 58 E+2 

DC 122) = 2.78 E + 2 
DC 124) = 5.56 E + 2 
DC 125) = 4.95 E+2 DC 126) = 3.76 E+2 DC 127) = 2.90 E+2 DC 126) = 2.33 E+2 DC 129) = 4.65 E+2 DC 130) = 3.40 E+2 DC 131 ) 2 2.73 E+2 DC 133) = 5.2S E + 2 
DC 134) = 4.46 E + 2 
DC 135) = 3.55 E+2 DC 136) = 2.86 E+2 DC 138) = 5.26 E+2 DC 139) = 4.31 E+2 DC 140) = 3.60 E+2 DC 141 ) = 2.87 E+2 DC 143) = 5.53 E+2 DC 144) = 5.08 E+2 DC 145) = 3,75 E+2 DC 146) = 3, 13 E+2 DC 148) = 4,85 E+2 DC 149) = 3.80 E+2 DC 150) = 3. 13 E+2 DC 152) = 6.65 E+2 DC 153) = 5.49 E+2 DC 154) = 4.09 E+2 DC 155) = 3.53 E+2 DC 157) = 6.89 E+2 DC 158) = 5.49 E+2 DC 159) = 3.68 E+2 DC 160) = 3.36 E+2 DC 162) = 6,71 E+2 DC 163) = 5.51 E + 2 
DC 164) = 3,87 E + 2 
DC 165) = 3. 16 E + 2 
DC 167) = 4.56 E+2 DC 168) = 3.50 E+2 DC 169) = 3.27 E + 2 
DC 171) = 5.40 E+2 DC 172) = 4.55 E+2 DC 173) = 3.81 E+2 DC 174) = 2,88 E+2 
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Table B-28. 

12/3/7'6 PROTON 26.58EV FP RUN 63 P173 
DC 00) = 1 .63 E+3 DC 62) = 6,48 E+3 DC 122) = 5.00 E+2 
DC 01 ) s 2,00 E + 3 DC 63) = 6,64 E+3 DC 123) = 3,72 E+2 DC 02) = 2, 16 E+3 DC 64) = 6,71 E+3 DC 124) 3 1.51 E+3 DC Oil) = 2,34 E+3 DC 65) = 6,07 E+3 DC 125) 3 1.20 E+3 DC 04) 3 2,49 E+3 DC 66) = 5.51 E+3 DC 126) 3 7.64 E+2 DC 05) 3 2.53 E+3 DC 67) = 4.95 E+3 DC 1 27) s 5.19 E+2 
DC 06) s 2.44 E+3 DC 68) s 4.36 E+3 DC 126) 3 3.73 E+2 
DC 07) s 2.31 E+3 DC 69) 3 2.98 E+3 DC 129) 3 1.11 E+3 DC 06) = 2.26 E+3 DC 70) 3 3.07 E+3 DC 130) - 7.18 E+2 DC 051) s 1 .74 E+3 DC 71 ) 3 4, 69 E+3 DC 131 ) s 5.29 E+2 DC 10) = 2.05 E+3 DC 72) 3 5.97 E+3 DC 132) 3 3.83 E+2 
D( 11) = 2.46 E+3 DC 73) = 6. 17 E+3 DC 133) 3 1.56 E+3 
DC 12) 3 2.90 E+3 DC 74) 3 5.74 E+3 DC 134) 3 1.20 E+3 
DC 13) 3 3. 18 E+3 DC 75) = 5.38 E+3 DC 135) 3 7.12 E+2 
DC 14) s 3.22 E+3 DC 76) = 4.78 E+3 DC 136) 3 5.14 E+2 
DC i:>) = 3, 11 E+3 DC 77) 3 3, 95 E+3 DC 137) 3 3.80 E+2 
DC 16) 3 3. 14 E + 3 DC 78) = 3. 64 E+3 DC 136) 3 1.73 E+3 
DC 17) 

= 
3.05 E+3 DC 79) 3 2. 66 E+3 DC 139) s 1,15 E+3 

DC 16) s 2.64 E+3 DC 80) = 2. 62 E+3 DC 140) 3 7.56 E+2 
DC 19) 3 2.26 E+3 DC 81 ) 3 3. 77 E+3 DC 141) 3 5.30 E+2 
DC 20) 

= 
2.30 E+3 DC 82) 3 4.66 E+3 DC 142) 3 3.76 E+2 

DC 21 ) - 2.93 E+3 DC 83) - 5.27 E+3 DC 143) 3 1.98 E+3 
DC 22) a 3.92 E+3 DC 84) 3 4. 68 E+3 DC 144) 3 1.36 E+3 
DC 23) = 4. 1 1 E+3 DC 8!i) 3 4, 45 E + 3 DC 145) = 0,65 E+2 
DC 24) 3 4,21 E+3 DC 86) 3 3. 83 E+3 DC 146) 3 5,75 E+2 
DC 2!i) 3 4.31 E+3 DC 87) 3 3.57 E+3 DC 1 47) 3 4.29 E+2 
DC 26) = 3,96 E+3 DC 86) 3 3.06 E+3 DC 148) 3 1.38 E+3 
DC 27) 3 3,64 E+3 DC 89) 3 2.39 E+3 DC 149) 3 8.75 E+2 
DC 26) 3 3. 19 E+3 DC 90) 3 2.34 E+3 DC 150) 3 5.72 E+2 
DC 29) 3 2.67 E+3 DC 91) 3 2.95 E+3 DC 151) 3 4.71 E+2 
DC 30) 3 ?.66 E+3 DC 92) 3 3.58 E+3 DC 152) 3 2.31 E+3 
DC 31 ) 3 3.73 E+3 DC 93) 3 4, 12 E+3 DC 153) 3 1.51 E+3 
DC 32) = 4.72 E+3 DC 94) 3 3,70 E + 3 DC 154) 3 9.37 E+2 
DC 33) 3 5.11 E+3 DC 9!>) 3 3.36 E+3 DC 155) 3 6.53 E+2 
DC 34) = 5.29 E+3 DC 96) 3 3.08 E+3 DC 156) 3 4.95 E+2 
DC 35) 3 5.2P E+3 DC 97) 3 2.91 E+3 DC 157) 3 2.22 E+3 
DC 36) 3 4.91 E+3 DC 98) 3 2.26 E+3 DC 158) 3 1.60 E+3 
DC 37) = 4.46 E+3 DC 99) 3 1 .97 E+3 DC 159) 3 9.89 E+2 
DC 36) 3 3.90 E+3 DC 100) 3 1 ,65 E+3 DC 160) 3 6.51 E+2 
DC 39) 3 3.05 E+3 DC 101 ) 3 1 .06 E+3 DC 161 ) 3 4.80 E+2 
DC 40) 3 2.94 E+3 DC 102) 3 7.39 E+2 DC 162) 3 2.00 E+3 
DC 41 ) = 4.29 E + 3 DC 103) 3 5. 10 E+2 DC 163) 3 1.40 E+3 
DC 42) = 5.75 E + 3 DC 104) 3 3.84 E+2 DC 164) 3 9.08 E+2 
DC 43) 3 6,28 E+3 DC 105) = 1 .62 E+3 DC 165) 3 5.84 E+2 
DC 46) = 5,67 E+3 DC 106) 3 1 . 19 E+3 DC 166) 3 4.16 E+2 
DC 47) 3 5.15 E+3 DC 107) 3 6.75 E+2 DC 167) 3 1.26 E+3 
DC 46) 3 4.33 E+3 DC 108) 3 4.77 E+2 DC 166) 3 7.45 E+2 
DC 49) s 3.62 E + 3 DC 109) 3 3.82 E+2 DC 169) 3 5.18 E+2 
DC 50) = 3, 16 E+3 DC 110) 3 1 .07 E+3 DC 170) = 3.96 E+2 DC 51) = 5.01 E+3 DC 111) s 6.63 E+2 DC 171 ) 3 1.60 E+3 
DC 52) s 6.77 E+3 DC 112) 3 5.21 E+2 DC 172) 3 1,20 E+w DC 53) = 7,06 E+3 DC 113) = 3.43 E+2 DC 173) 3 7,20 E+2 DC 55) s 6.22 E+3 DC 1 14) 5 1 .59 E+3 DC 174) 3 4.91 E+2 DC 56) 3 5.67 E+3 DC 115) 3 1 . 12 E+3 DC 175) 3 3.97 E+2 DC 57) 3 5.31 E+3 DC 1.16) = 7,41 E+2 DC 56) s 4.21 E+3 DC 117) 5 5,21 E+2 DC 59) s 3.27 E+3 DC 118) 3 3.55 E+2 DC 60) s 3.11 E+3 DC 119) 3 1 .62 E+3 DC 61) - 5.30 E+3 DC 

DC 
120) 121) 

3 1.11 6.93 
E+3 
E+2 
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Table B-29. 

12/9/76 PHOTON 28.! 
DC 00) 2.61 E+2 D( 01) = 3.26 E+2 DC 02) = 4.62 E+2 DC 03) = 7.04 E+2 DC 04) = 8.34 E+2 DC 05) = 8.85 E+2 DC oeu = 8.67 E+2 DC 07) = 8.93 E+2 DC Ofl) z 8.40 E+2 DC 09) s 5.14 E+2 DC 10) = 2.83 E+2 DC 11 ) = 4.38 E+2 DC 12) = 9.04 E+2 DC 13) s 1,28 E+3 DC 14) = 1.42 E+3 Li! 15) s 1 .57 E+3 DC 16) = 1 .54 E + 3 DC 17) = 1.49 E+3 DC 18) = 1.21 E+3 DC 19) s 7.92 E+2 DC 20) s 3.38 E+2 DC 21 ) = 6.22 E+2 DC 22) = 1.60 E+3 DC 201) S 2.75 E+3 DC 24) = 2.89 E+3 DC 23) S 2.60 E+3 DC 26) S 2,62 E+3 DC 27) = 2.42 E+3 DC 28) = 2.01 E+3 DC 29) = 1.28 E+3 DC 30) = 3.65 E+2 DC 31 ) =: 8.22 E+2 DC 32) = 2.58 E+3 DC 311) X 4.37 E+3 DC 34) 2 4.48 E+3 DC 35) X 4.02 E+3 DC 36) = 3.82 E+3 DC 37) = 3.39 E+3 DC 38) X 2.69 E+3 DC 39) = 1.76 E+3 DC 40) X 4.35 E+2 DC 41 ) = 1.06 E+3 DC 42) X 3.90 E+3 DC 43) = 6.25 E+3 DC 44) X 5.85 E+3 DC 45) X 5.38 E+3 DC 46) = 5.03 E*3 DC 47) X 4.13 E+3 DC 48) = 3.03 E+3 DC 49) X 2.04 E+3 DC 50) = 4.37 E+2 DC • 51 ) = 1.19 E+3 DC 52) S 4.47 E+3 DC 53) Z 8.13 E+3 DC 54) X S.87 E+3 DC 5S) Z 6.11 E+3 DC 56) = 5.34 E+3 DC 57) S 4.14 E+3 DC 58) = 2.94 E+3 

FP RUN 64 P7 4 
DC 59) = 2.01 E+3 
DC 60) = 5.08 E+2 DC 61) z 1.10 E+3 DC 62) = 4.64 E+3 DC 63) = 7.82 E+3 DC 64) Z 6.31 E+3 DC 6!)) X 5.16 E+3 DC 66) = 4.53 E+3 DC 67) z 3.59 E+3 DC 68) z 2.38 E+3 DC 69) z 1.51 E+3 DC 70) = 4.33 E+2 DC 71 ) = 1.07 E+3 DC 72) z 3.46 E+3 DC 7&) = 6.22 E+3 DC 74) = 5.00 E+3 DC 75) = 4.12 E+3 DC 76) z 3.39 E+3 DC 77) = 2.82 E+3 DC 78) = 1 .85 E+3 DC 79) = 1.04 E+3 DC 80) z 3.99 E+2 DC 81) z 8.31 E+2 DC 82) X 2.38 E+3 DC 83) = 3.78 E+3 DC 84) = 3,26 E+3 DC 85) z 2.53 E+3 DC 86) z 2.28 E+3 DC 87) s 1.78 E+3 DC 86) = 1.17 E+3 DC 69) = 6.75 E+2 DC 90) = 3.63 E+2 DC 91) = 6.20 E+2 DC 92) z 1.57 E+3 DC 93) = 2,33 E+3 DC 94) z 1,98 E+3 DC 95) z 1,49 E+3 DC 96) z i.40 E+3 DC 97) X 1.16 E+3 DC 96) = 7.63 E+2 DC 99) z 4.40 E+2 DC 100) = 1.91 E+2 DC 101) = 1.05 E+2 DC 102) = 7,34 E+1 DC 103) z 5.24 E+1 DC 104) s 3.79 E+1 DC 105) z 2.59 E+2 DC 106) = 1.11 E+2 DC 107) c 7.02 E+1 DC 108) = 5.14 E+1 DC 109) = 3.85 E+1 DC 110) = 1.19 E+2 DC 111) z 6.94 E+1 DC 112) s 4.96 E+1 DC 113) z 3,92 E+1 DC 114) K 4.31 E+2 DC 115) Z 2,34 E+2 DC 116) z 9.60 E+1 DC 117) z 5,09 E+1 DC 118) = 3,59 E+1 
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DC 119) s 3 .09 E+2 
DC 120) z 1 .93 E+2 DC 121 ) = 1 ,19 E+2 DC 122) 6 .00 E+1 DC 123) z 3 .95 E+1 DC 124) z 2 .92 E+2 DC 125) = 2 .16 E+2 DC 126) z 1 .20 E+2 DC 127) z 6 .34 E+1 DC 128) -: 3 .73 E+1 DC 129) Z 1 .61 E+2 DC 130) = 8 .62 E+1 DC 131 ) Z 6 .06 E+1 DC 132) Z 3 .65 E+1 DC 133) x 2 ,06 E+2 DC 134) X 1 .39 E+2 DC 135) = 6 ,00 E+1 DC 136) = 4 .93 E+1 DC 137) Z 3 ,35 E+1 DC 138) Z 2 ,02 E+2 DC 139) = 1 ,47 E+2 DC 14CI) S 8 .35 E+1 DC 141 ) Z 4 .98 E+1 DC 142) X 3 ,50 E+1 DC 143) = 2 ,55 E+2 DC 144) = 1 .61 E+2 DC 145) Z 9, ,30 E+1 DC 146) = 6, ,28 E+1 DC 147) Z 3, ,72 E+1 DC 148) = 2, ,21 E+2 DC 149) X 1 . ,21 E+2 DC 150) = 7. 49 E + 1 DC 151) = 5, ,33 E+1 DC 152) = 6. ,51 E+2 
DC 154) Z 1 , 60 E+2 
DC 155) Z 9, 37 E+1 DC 156) = 7. 88 E+1 DC 1 57) = 6. 83 E+2 
DC 159) = 1 . 69 E+2 
DC 160) = 9. 55 E + 1 DC 161) Z 7. 50 E+1 DC 162) X 5. 88 E + 2 DC !64) = 1 . 09 E + 2 DC 165) Z 6. 79 E+1 DC 166) = 4. 80 E+1 DC 167) Z 1 . 36 E + 2 DC 166) Z 6. 22 E+1 DC 169) = 5. 70 E+1 DC 170) Z 4, 28 E+1 DC 171 ) = 2. 37 E + 2 DC 172) = 1 . 12 E+2 DC 173) = 7. 31 E+1 
DC 174) = 5. 51 F. + 1 
DC 175) = 4. 01 E+1 



Table B-30. 

1 2 / 9 / 7 6 PROTON 28.5QEV FP RUN 64 P195 DC 00) = 1.90 E+3 DC 59) s 7.94 E+3 DC 118) - 2.02 E+3 Dt 01 ) = 2.49 E+3 DC 60) 3 4.00 E+3 DC 120) 3 1.20 E+3 DC 02!) = 3.35 E+3 DC 61 ) 3 7.68 E+3 DC 121) 3 5.11 E+2 DC OCt) = 3.89 E+3 DC 62) 3 1.57 E+4 DC 123) 3 1.26 E+2 DC 04) s 4.63 E+3 DC 63) 3 2.26 E+4 DC 124) 3 2.03 E+3 DC 05) 3 4.74 E+3 DC 64) s 2.15 E+4 DC 125) S 1.20 E+3 Dt 060 - 4.80 E+3 DC 65) 3 1.82 E+4 DC 126) 3 5,45 E+2 D( 07') 3 4.57 E+3 DC 66) 3 1.65 E+4 DC 128) 3 1.28 E+2 DC 08) 3 4.15 E+3 DC 67) 3 1.44 E+4 DC 1«i9) 
= 

9.90 E+2 DC 09) = 3.03 E+3 DC 68) 3 1.00 E+4 DC 130) 
= 

4.18 E+2 DC 10) = 2.26 E+3 DC 651) 3 6.88 E+3 D( 131) - 2.28 E+2 DC 11 ) 3 3,34 E+3 DC 70) 3 4.13 E+3 DC 132) 
= 

1.22 E+2 DC IS!) = 4.59 E+3 DC 71 ) 3 6.75 E+3 DC 133) 
S 

1.73 E+3 DC 151) 3 5.95 E+3 DC 72) = 1.29 E+4 DC 134) 
= 

9.21 E+2 DC 14) = 7.03 E+3 DC 73) 3 1.83 E+4 DC 135) 
= 

3.85 £+2 D( 15) 3 7.16 E+3 DC 74) 3 1 .74 E+4 DC 136) 
= 

1.92 E+2 DC 16) 3 7.21 E+3 DC 75) 3 1 .50 E+4 DC 137) 
= 

1.00 E+2 DC 17) 3 6.50 E+3 DC 76) = 1 . 40 E+4 DC 136) s 1.67 E+3 DC 1£l) = 5.61 E+3 DC 77) 3 1.11 E+4 DC 139) 
= 

6.98 E+2 DC 19) 3 4.12 E+3 DC 78) 3 8.71 E+3 DC 140) s 3.96 E+2 DC 20) 3 2,91 E+3 DC 79) = 5.86 E+3 DC 141 ) - 2.07 E+2 DC 21 ) = 4.27 E+3 DC 80) = 3.56 E+3 DC 142) £ 9.69 E+1 DC 22) 3 7.12 E+3 DC 81 > 3 5.54 E+3 DC 143) - 1.96 E+3 DC 23) 3 9.69 E+3 DC 82) 3 1.02 E+4 DC 144) — 1.09 E+3 DC 24) 3 1 .03 E+4 DC 83) 3 1,31 E+4 Dt 145) s 4.79 E+2 DC 25) = 1.14 E+4 DC 84) 3 1 ,38 E+4 DC 147) = 1.09 E+2 DC 26) 3 1.03 E+4 DC 85) 3 1.16 E+4 DC 148) - 1.41 E+3 DC 27) 3 9.24 E+3 DC 86) 3 9.69 E+3 DC 149) s 5,80 E+2 DC 2(1) = 6.23 E+3 DC 87) 3 8.61 E+3 DC 151 ) 
= 

1 ,85 E+2 DC 251) = 6.14 E+3 DC 88) 3 6.15 E+3 DC 152) 
= 

3.68 E+3 Di 30) 3 3.39 E+3 DC 89) 3 4,09 E+3 Dt 153) 
= 

1.65 E+3 DC 31 ) 3 5,56 E+3 DC 90) 3 2.86 E+3 DC 154) 
= 

8.30 E+2 DC 32) = 9.87 E+3 DC 91) 3 4.25 E+3 DC 157) 
= 

3.59 E+3 DC 33) = 1.43 E+4 DC 92) 3 6.74 E+3 DC 156) - 1.94 E+3 DC 34) 3 1 .52 E+4 DC 93) 3 9.03 E+3 DC 159) 
= 

8.29 E+2 DC 35) = 1.58 E+4 DC 94) 3 8.77 E+3 DC 162) 
= 

3.30 E+3 DC 36!) 3 1.37 E+4 DC 95) 3 7.85 E+3 DC 163) 
= 

1.75 E+3 DC 37) 3 1,22 E+4 DC 96) 3 7.39 E+3 DC 164) = 
6.61 E+2 DC 36!) 3 9,83 E+3 DC 97) 3 5,96 E+3 Dt 166) 

= 
1.64 E+2 DC 39) 3 7,50 E+3 DC 90) 3 4.78 E+3 DC 167) s 1.20 E+3 DC 40) = 3.84 £+3 DC 99) 3 3.28 E+3 DC 166) 

= 
4.13 E+2 DC 41) 3 7.09 E+3 DC 100) 3 2.26 E+3 DC 169) 

= 
2,24 E+2 DC 42) 3 1.24 E+4 DC 101 ) 3 9.44 E+2 DC 170) — 1 . 33 E+2 DC 43) = 1.88 E+4 DC 102) 3 3.81 E+2 Dt 171 ) 

= 
2.27 E+3 DC 44) 3 1.84 E+4 DC 103) 3 2.11 E+2 DC 172) 

= 
9.68 E+2 Df 45) 3 1.86 E+4 DC 104) 3 1.19 E+2 Dt 173) = 4.13 E+2 DC 46) = 1.66 E+4 DC 105) 3 2.29 E+3 DC 174) 

= 
2.23 E+2 DC 47) = 1.48 E+4 DC 106) 3 9.50 E+2 DC 175) 

= 
1.30 E+2 DC 48) 3 1.15 E+4 DC 107) S 3.76 E+2 DC 49) 3 8.91 E+3 DC 108) 3 2.02 E+2 DC 50) 3 4.11 E+3 DC 109) 3 1.05 E+2 DC 51) 3 7-30 E+3 DC 110) 3 1.02 E+3 DC 52) 3 1 , t>3 E+4 DC 111) 3 3,87 E+2 DC 53) 3 2.26 E+4 DC 1 12) s 1.86 E+2 DC 54) 3 2.29 E+4 DC 1 13) 3 1 .03 E+2 DC 55) 3 1 . 94 E+4 DC 114) 3 2.41 E+3 DC 56) - 1.76 E+4 DC 1 15) 3 1.26 E+3 DC 57) 3 1.47 E+4 DC 116) 3 5.22 E+2 DC 58) ~ 1.13 E+4 D( 

DC 117) 118) 3 
2,24 E+2 1,03 E+2 
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Table B-3I. 

12/9/76 PROTON 28.5SEV FP RUN 66 PI 61 
Sf 29! = $ l i 1+3 DC 59) = 2.45 E+3 
DC 01) = 7.83 E+2 DC 60) = 1,98 E+3 DC 02) = 1.19 E+3 DC 61) = 3.41 E+3 DC 03) = 1.46 E+3 DC 62) = 7.67 E+3 DC 04) = 1.62 E+3 DC 63) = 1.04 E+4 DC 05) = 1.65 E+3 DC 64) = 1.00 E+4 DC 06) = 1.70 E+3 DC 6!i) = 7.67 E+3 DC 07) = 1,54 E+3 DC 66) = 6.67 E + 3 DC 08) = 1.33 E+3 DC 67) = 4.90 E+3 DC 09) = 7.73 E+2 DC 68) = 3,32 E+3 
RS ]?! = ? ? 2 1+5 DC 69) = 1.95 E+3 
R5 Uc" = 'i 6. £+2 DC 7 C" = I ' 6 8 E + 3 

DC 12) = 1.92 E+3 DC 71) = 2.77 E+3 DC 13) = 2.62 E+3 DC 72) = 5.63 E+3 Sf }2l = §•70 E+3 DC 73) = 8.02 E+3 5 I I I = Si 5, I +2 DC 74) = 7.90 E+3 R § = S'f? 1+2 DC 75) = 5.80 E+3 
DC 1/) = 2.67 E+3 DC 76) = 4.79 E+3 85 1?A = ?'2S 1*2 D 77 = 3'81 E+3 Rf ir = '?2 112 ° c 78) = 2.52 E+3 PJ §° } - l i It2 DC 79) = 1.48 E+3 
DC 21) = 1 

DC 26) = 4 
DC 27) = 3 
DC 28) = 2 

DC 31) = 2 
DC 32) = 5 
DC 34) = 7 
DC 36) = 6 
DC 37) = 5 
DC 38) = 4 

..74 E+2 
.83 E+2 . 19 E+3 .46 E+3 .62 E+3 .65 E+3 .70 E+3 .54 E+3 .33 E+3 .73 E+2 .30 E+2 . 16 E+3 .92 E+3 .62 E+3 ,70 E + 3 ,85 E+3 .69 E+3 .67 E+3 .05 E+3 .30 E+3 . 14 E+3 ,89 E + 3 
. 18 E+3 .29 E+3 .07 E+3 .44 E+3 .46 E + 3 
.92 E + 3 
.96 E+3 ,74 E+3 ,66 E+3 ,45 E+3 .01 E+3 ,04 E+3 23 E + 3 
,31 E+3 48 E+3 16 E+3 09 E+3 27 E+3 94 E+3 22 E+3 90 E+3 06 E+4 03 E+4 70 E+3 60 E+3 23 E+3 49 E+3 62 E+3 09 E+3 53 E+3 96 E+3 12 E+4 11 E+4 47 E+3 58 E+3 16 E+3 99 E+3 

DC 80) = 1.21 E+3 SI IS? - 2'i 8. 112 DC 81) = 1.91 E+3 
nr 2«i) - 4 AA F+i °C 8 5 , ) = 5 - 3 7 E+3 R %t\ : i'liVJL- DC 84) = 5.08 E+3 DC 85) = 3,86 E+3 

DC 86) = 3.41 E+3 
DC 28) = T!74 E+3 °[ §7> ! f-46 E+3 
DC 30) = 1.66 E+3 R fj I i f f K g DC 89) = 9.16 E+2 DC 90) = 9.98 E+2 DC 91) = 1.35 E+3 DC 33) = 7.04 E+3 K> |A : A' 2g E+3 

DC 93) = 3.11 E+3 Ri m : 2-21 §12 P ?4 = 2:93 1+1 DC 95) = 2.66 E+3 DC 96) = 2.10 E+3 DC 97) = 1.63 E+3 R! 5?>! : ?i7i i!2 DC 9») = 1.08 E+3 
DC 40) = 1.94 E+3 n( 90) = 6 97 E+2 
R! iX\ ' III III D 100) = i:io i+i R ill - ? § S 112 D< 1° n = 1.47 E+2 R5 H\ 'S6. %*A DC 102) = 7.21 E + 1 Rf 3i 1- 03 1+4 DC 10CI) = 3.92 E+1 R ll'l = 2- Zg 1+2 DC 104) = 2,59 E+1 R i%\ ' Z-fg |+2 DC 105) = 4.41 E+2 R HI = ?-?2 1+2 DC 106) = 1.68 E+2 Rf 31^ = 2 , 4 3 l + 2 DC 107) = 6.86 E+1 R i?,l = S'SI 112 DC 108) = 3.68 E+1 R5 £?} S-2g 1+2 DC 109) = 2.43 E+1 R ZU = 2 5 2 1*2 DC 110) = 1.83 E+2 Rf ?J = 7 ?f 1*9 D< H I > = 7.90 E+1 R5 2* = 1'J? I+4, DC 112) = 3,91 E+1 R Si' = I'll |+4 DC 113) = 2,53 E+1 Rf S!iJ = 2-2Z 1+2 DC 114) = 7.41 E+2 Si 2?',', = 7.58 E+3 DC 116) = 1.25 E+2 DC 5/) = 6.16 E+3 DC 117) = 4.61 E+1 DC 58) = 3.99 E+3 DC 118) = 3.01 E+1 

DC 119) = 6.06 E+2 

DC 121 > a 1 .54 E+2 
DC 122) X 6 .28 E+1 
DC 123) = 3 .17 E+1 
DC 124) = 5 .85 E+2 
DC 126) = 1 .66 E+2 
DC 127) = 7 ,61 E+1 
DC 128) = 3 .70 E+1 
DC 130) = 1 .27 E+2 
DC 131) = 6 .69 E+1 
DC 132) = 3 .04 E+1 
DC 133) = 6 .76 E+2 
DC 135) = 1 .16 E+2 
DC 136) s 5 .09 E+1 
DC 1 37) = 2 .77 E+1 
DC 138) = 6 .79 E+2 
DC 140) = 1 .19 E+2 
DC 141 ) = 5 .27 E+1 
DC 142) = 2 .99 E+1 
DC 143) = 1 ,09 E+3 
DC 145) = 1 . .50 E+2 
DC 146) s 6, ,10 E+1 
DC 147) = 3, ,22 E+1 
DC 149) = 1 , .85 E+2 
DC 150) s 9, ,47 E+1 
DC 151 ) = 5, ,74 E+1 
DC 152) = 1 , 08 E + 3 
DC 155) = 1 , 17 E + 2 
DC 156) = 9. 04 E+1 
DC 157) = 1 . 16 E+3 
DC 159) = 2. 33 E+2 
DC 160) s 1 . 12 E+2 
DC 161 ) = 7. 64 E + 1 
DC 162) = 8. 10 E+2 
DC 164) = 1 , 36 E + 2 
DC 165) = 6. 35 E+1 
DC 166) = 4. 44 E+1 
DC 167) = 2. 27 E + 2 
DC 168) = 7. 92 E+1 
DC 169) = 4. 51 E+1 
DC 170) s 3. 17 E+1 
DC 171 ) = 3. 71 E+2 
DC 172) s 1 . 70 E+2 
DC 1 73) = 7. 20 E + 1 
DC 174) = 4, 39 E + 1 
DC 175) = 2, 66 E+1 
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Table B-32. 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY 1 2GEV 
TARGET FP RUN 71 
PLATE NO PI 
PLATE LOCATION..1 

NO ANGLE RADIUS DSSE NO ANGLE 
0 135. 00 2. ,328 2. 390E+02 1 127. 88 
4 96. 34 1 . 656 3. 520E+02 5 83. 66 
8 52. 13 2. 085 1 . 410E+02 9 45. 00 
12 125. 54 1 , 573 5. 860E+02 13 1 13. 20 
16 66. 80 1 , 393 3. 310E+02 17 54. 46 
20 150. 95 1 . .883 6. 410E+02 21 144. 46 
24 101 . 31 0. 933 8. 320E+02 25 78. 69 
28 35. 54 1 . 573 2. 180E*02 29 29. 06 
32 149. 04 1 , 066 1 . 280E-»03 33 135. 00 
36 45. 00 0, 776 6. 150E*02 37 30. 96 40 173. 66 1 . 656 7. 300E+02 41 171 . 67 44 135. 00 0, 259 1 . 400E+03 45 45. 00 48 a. 13 1 .293 2. 970E+02 49 6. .34 
52 191 . 31 0 .933 1 , 680E+03 53 19S. ,44 
56 341. 57 0 .578 7. B70E+02 57 348 .69 
60 193. 44 1, 735 7. 260E+02 61 203. 20 64 251 . 57 0 578 1 . 430E+03 65 288. .44 68 336. 80 1 .393 3. 030E+02 69 341 .57 
72 225, 00 1 .293 1 . 410E+03 73 239 ,04 
76 300. 96 1 , 066 6. 440E+02 77 315. 00 
80 217. 88 2. 085 6. 520E<02 81 225. 00 84 261 . 87 1 293 7. 430Et02 05 276 , 13 88 315. 00 1 .610 2. 470E+02 69 322 , 13 
92 240. 95 1, 883 6. 540E+02 93 251 , ,57 
96 283. 44 1 , 735 3. 810E*02 97 299. 06 

100 0. 2 .445 1 . 350E+02 101 0. 
104 0. 6 .985 1 . 430E*01 105 22 ̂ 50 
108 22 50 5 .715 3 .OOOE+01 109 22 .50 
112 45, 00 5 .715 2 ,120E+01 113 45 .00 
116 67 ,50 4 .445 3 .610E+01 117 67 .50 120 90 .00 3 . 175 7 .250E+01 121 90 .00 124 112 ,50 2 .445 1 .720E+02 125 1 12 .50 128 1 12 50 fi .985 1 .500E+01 129 135 .00 
132 135 ,00 6 .985 6 .530E+01 133 157 .50 
136 157 ,50 5 .715 2 . 850E+01 137 157 .50 
140 180 .00 4 .445 5 .710E+01 141 180 .00 
144 202 .50 3 . 175 1 .530E+02 145 202 .50 
148 225 .00 3 . 175 1 .370E+02 149 225 .00 
152 247 ,50 2 .445 2 .690E+02 153 247 .50 
156 247 .50 6 .985 2 .OOOE+01 157 270 .00 
160 270 .00 5 .715 2 ,760E+01 161 270 .00 
164 292, 50 4 .445 4 250E+0I 165 292 50 168 315 ,00 4 . 445 4 , 190E+01 169 315 .00 
172 337 .50 3 . 175 8 . 930E + 01 173 337 .50 

RAD I US 
2.085 
1 .656 
2.328 
1 .393 
1 .573 
1 .573 
0.933 
1 .883 
0.776 
1 .066 
1 .293 
0.259 
1 . 656 
0.578 
0.933 
1 .393 
0.578 
1 .735 
1 .066 
1 .293 
1.610 
1 .293 
2.005 
1 .735 
1 .883 
3. 1 ?S 
2. 445 
6.965 
6.985 
5.715 
4. 445 
3. 175 
3. 175 
2.445 
6.985 
5.715 
4.445 
4.445 
3. 175 
2.445 
6.985 
!5. 715 
5.715 
4.445 

DOSE 
4, 170E+02 
2.760E+02 
1 . 130E+02 
5.840E+02 
2.370E+02 
7. 280E+02 
6.450E+02 
1.810E»02 
1.330E+03 
3.900E+02 
1.310E+03 
1.060E+03 
2.200E+02 
1.740E+03 
4.870E+02 
1.000E+03 
1.080E+03 
2. 320E+02 
1.410E+03 
4.OBOE+02 
8.U2UL+02 
6.S80IM02 
1 . 970E + 02 
6.640E+02 
2.670E+02 
9.020E+01 
1.150E+02 
1.380E+01 
1.400E+0I 
2.120E+01 
3.800E+01 
8. 990IT + 01 
9.990E+01 
2.660E+02 
1.600E+01 
2.940l.' + 01 
1 . 3<50E'02 
5.970E+01 
1.300E+0Z 
2.020E+02 
1.7C0E+01 
P.500E+01 
?.. 360E+01 
4.650E+01 

NO 
2 
6 

10 
14 
16 
22 
26 
30 
34 
36 

54 
58 
62 
66 
70 
74 
78 
82 
66 
90 
94 
9B 
102 
106 
1 10 
1 14 
l i e 
122 
126 
130 
134 
138 
142 
143 
ISO 
154 
158 
162 
163 
'70 
174 

ANGLE 
119.06 
71 .57 

142. 10 
98, 13 
45.00 
135.00 
53.04 

161.57 
108.44 
23.20 

168.69 
16.44 

186.34 
225.00 
351.87 
210.96 
315.00 
200.05 
258.69 
324.46 
234. .16 
293.20 
22'">. 00 
263.66 
307.88 

O. 
22. 50 
45.00 
67.50 
67.50 
90. 00 

U P . 50 
135,no 
1 57. S>0 
180.00 
180.00 
202.50 
22S.00 
247.50 
270.00 
292.00 
2P2.50 
315.OO 
337.50 

RADIUS 
1 .883 
1 .735 
2.085 
1 .293 
1 .810 
1 .293 
1 .066 
I .735 
0.578 
1 .393 
0.933 
0.578 
1 .656 
0.259 
1 .293 
1 .066 
0.776 
1 .683 
0.933 
1.573 
1 .573 
1 .393 
2,328 
1.656 
2.085 
4.445 
3. 175 
3. 175 
2.445 
6.965 
5.715 
4. 445 
4. 445 
3.175 
2.445 
6.935 
5.715 
5.715 
4.445 
3. 175 
2.445 
6. 985 
6. 9f.S 
5.715 

DOSE 
580E+02 
310E+02 
280E+02 
7SOE+02 
64L-t -02 
780E+02 
400E+0Z 
670E+02 
160E+03 
530E+02 

1.460E+03 
7.000E+02 
7.400E+"2 
1 . 520E+03 
3.300E+02 
1.580E+03 
7.320E+02 
6.970E+02 
1.220E+03 
A.170E+02 
7.390E+02 
6.420Et02 
4.560E+02 
6.500E+02 
1.950E+02 
5.180E+01 
7.710E+01 
6.860E+01 
1.150E+02 
1.300E+01 
2. 130EH-01 
4.170E+01 
4.720E+01 
I.500E+02 
3.130E+02 
1.750E+01 
3.OOOE+01 
3.I90E+01 
5.530E+01 
1.070E+02 
1.560E+02 
1.620E+01 
1.550E+01 
2.430E+01 

75 
79 
83 
87 
91 
95 
99 
103 
107 
1 11 
115 
119 
123 
127 
131 
135 
139 
143 
147 
151 
155 
159 
163 
167 
171 
175 

ANGLE 
108.44 
60.95 

135.00 
81 .87 
37. 88 
120.96 
45.00 

156.80 
71 .57 
18.44 

161.57 
1 1 .31 

188.13 
315.00 
353.66 
225.00 
329.00 
215.54 
281.31 
330.95 
246.80 
305.54 
232.13 
276.34 
315.00 

0. 
22.50 
45.00 
67.50 
90.00 
90.00 
112.50 
135.00 
157.50 
180.00 
202.50 
202.50 
225. OO 
247.50 
270.00 
292.50 
315.00 
337.50 
337.50 

RADIUS 
1 .735 
1 .883 
1 .810 
1.293 
2.085 
1 .066 
I .293 
.393 
.578 

1 .735 
0.578 
0.933 
1 .293 
0.259 
1 .656 
0.776 
1 .066 
1 .573 
0.933 
1.883 
1 .393 
1 .573 
2.085 
1.656 
2.328 
5.715 
4.445 
4.445 
3.175 
2.445 
6.985 
5.715 
5.715 
4.445 
3. 175 
2.445 
6.985 
6.985 
5.715 
4.445 
3. 175 
3. 175 
2.445 
6.985 

DOSE 
3.770E+02 
1.820E+02 
6.020E+02 
4.520E+02 
1.510E+02 
1.030E+03 
2.990E+02 
1.040E+03 
S.420E+02 
2.020E+02 
1 . 550E+03 
4.780E+02 
1 .000E+03 
1 .150E+03 
3.060E+02 
1 .630E+03 
4.850E+02 
7.450E+02 
9.160E*02 
2.130E+02 
7.360E+02 
3.310E+02 
6.800E+02 
5.910E+02 
1.650E+02 
2.400E+01 
4.170E+01 
3.OOOE+01 
6.S90E+01 
1.360E+02 
1.400E+01 
2.45C -11 
2.490 Jl 
1 . 250'- -C2 
1.310E+02 
3.940E+02 
1.780E+01 
1.960E+01 
3.000E+01 
4.970E+01 
9.110E+01 
8,430E+01 
1.440E+02 
1.400E*01 



Table B-33. 

RUN DATE 1/12/77 
PARTICLE PR0T8N 
BEAM ENERGY 1 2GEV TARGET FP RUN 71 PLATE NO P4 
PLATE LOCATION..2 

J 
24 
28 
32 

44 48 5 2 56 60 64 66 72 76 SO 64 88 92 96 100 104 108 112 116 120 124 128 132 136 140 144 148 152 156 160 164 168 172 

ANGLE 135.00 96.34 
52.13 

125.54 66.80 150.95 
101 .31 
35.54 

149.04 45.00 173.66 
135.00 

8. 13 
191 .31 341.57 198.44 
251.57 336.80 
225.00 
300.96 217.88 
261.87 315.00 
240.95 
288.44 0. 

0. 22.50 
45.00 
67.50 
90.00 112.50 112.50 135.'30 

157.50 
180.00 202.50 225.00 
247.50 
247.50 
270.00 292.50 
315.00 337.50 

RADIUS 
2.328 
1 .656 
2. 085 
1 .573 
1 .393 
1 .883 
0.933 
1 .573 

066 - .776 1 .656 0.259 1 .293 0.933 0.578 
735 
578 1 .393 

1 .293 
1 .066 2. 005 1 .293 1 .810 1 .883 1 .735 2.445 6.985 5.715 5.715 4.445 
3. 175 2.445 6.905 6.985 5.715 4.445 3. 175 3.175 2.445 6.985 5.715 4.445 4.445 3. 1 75 

DOSE 1 .200E*03 1.560E*03 8.530E+02 2.060E*03 1 . 520E+03 1 .910E+03 2.650E*03 1.480E*03 3.560E*03 2.220E+03 2.460E1-03 3.650E+03 1.420E+03 4.160E+03 2.470E*03 2.480E*03 3.710E«33 1.410E+03 3.190E+03 2.100E+03 2.230E*03 2.430E*03 1 . 120E1-03 1.930E+03 1.440E+03 6.340E+02 6.210E+01 1.020E+02 1 .OOOE+02 V.920E*02 4.890E*02 9.800E+02 7.670E+01 2.360E+02 1.750E+02 3.110E+02 7.740E+02 7.450E+02 1 . 160E+03 2.520E*02 1.250E<02 2.150E+02 2.130E<0? 4.430E+02 

09 93 97 
101 105 109 113 117 121 125 129 133 137 141 145 149 153 157 161 165 

ANGLE 127.88 83.66 
45.00 

113.20 54.46 144.46 
78.69 
29.06 
135.00 30.96 171.87 
45.00 
6.34 

198.44 
348.69 203.20 288.44 
341.57 
239.04 
315.00 225.00 
278.13 
322.13 
251.57 
209.06 0. a2.50 22.50 
45.00 
67.50 
90. 00 1 1 2.50 135.00 157.50 

157.50 
IPO.00 202.50 
', ̂ "5.00 
24/. 50 
270.00 
270.00 292.50 315.00 
i-'J'/.SO 

RAD I US 2.085 1 .656 2.328 1 .393 1 .573 1 .573 0.933 1 .883 0.776 1 .066 1 .293 0.259 1 .656 0.578 
0 933 
1 . 393 0.578 1 .735 1 .066 1 .293 1 .810 1 .293 2.035 1 .735 1 .893 3. 175 2.445 6. 985 6.985 5.715 4.445 3. 175 
3. 175 2.41J 6.985 5.715 
4. 445 4. 443 
3. I 75 2.445 
5. 9«5 5. 7I5 5.7I5 
4. 445 

DOSE 
. 4 2 0 E + 0 3 
, 4 6 0 E * 0 3 
. 7 3 0 E + 0 2 

2 . 2 2 U E H 0 3 
1 .2-S0F.4 0 3 
2 . 2 9 0 E + O 3 
2 . 3 7 0 E + 0 3 
9.3 :S0E<02 
3 . 5 3 0 E : U 3 
1 . 720E i 0 3 
3 . 2 3 0 E 1 0 3 
3 . 0 6 0 E + 0 3 
I . 1 3 0 E » 0 3 
4 . 3 , O L >-03 
1 . 9 3 0 E + 0 3 
3 . 2 0 0 E t - 0 3 
3.USOE+03 
1 . 120 ; : : 0 3 
3 . 2 4 0 Z I 0 3 
1 . 6 V r £ * 0 3 
2 . ^ O E + 0 3 
2 . 0 / 0 E + 0 3 
0 . 7 :0E! 32 
1 .JLCE+03 
1 ,?nOEir>3 

4. ^^-nE + nz 
6 . 4 7 U E + 0 2 r>. o i . o L i o i 
0 . 7 U . 0 E I U 1 
1 . 0 4 0 E I - 0 2 
2 . 1 H iF + 0 2 
5 . S I O E + 0 2 
0 . J .UiZ >02 
1 . j . O E l J 3 
8 . o'.">ni^ ri] 
1 . -r.OE+OZ 
3 . l f i n E + 0 2 
5 . VOCi: •. 0 2 
C . M 0 i ; : - 0 2 
9 . 7 2 0 E t 0 2 
2 . " f i D T T V 
1 . 1 10E>02 i. ir.tr-OK 5.ocw::C's: 

70 74 78 .82 86 90 94 90 102 106 1 10 1 14 1 18 122 126 130 134 138 142 146 150 151 158 162 1 66 iVO 174 

ANGLE 
119.06 
71 .57 
142.10 
98. 13 
45. OO 

• <tc^ 0 0 
59.04 
161 .57 
108.44 23.20 106.69 
18.44 

146.34 
225.00 3'j 1.87 210.96 315.00 209.05 
253.69 
32 1.48 2.3 1. AK 
293.20 
225.00 
263.66 
307.88 

0. 22.50 45.00 
67.50 
67.50 
00. 00 112.50 130.00 
157.50 
180.00 
1 30.00 20Z.50 2.".'. .00 
:: 17.00 
270.00 29P 50 2')2.50 315.00 337.50 

RADIUS 883 735 
085 I .293 1 . 010 1 .293 1 .066 1.735 0.578 1 .393 0.933 0.578 1 .656 0.259 1 .293 1 .066 0.776 1 .883 0.933 1 .573 1 .573 1 .393 2.328 1 .656 2.085 4. 445 3. 175 

3. 175 2.445 6.905 5.715 
4. 445 4.445 3. 175 2.445 ri.985 5.715 5.715 1.445 3. I 75 2.445 6.985 6.985 5 . 7 I 5 

DOSE 1.540E*03 1.230E+03 1 .520E+03 2.080E+03 1.O70E+03 2.640E+03 1.800E+03 2.270E+03 4.200E*03 1 . 340E*03 3.960E*03 2.560E+03 2.510E+03 4.040E+03 1.450E+03 3.870E+03 2.400E+03 2.130E+03 3.140E+03 1.260E+03 2.380E+03 1.730E+03 1.710E+03 2.230E+03 9.S40E+02 2.32OE+02 4.300E+02 3.720i:>02 6.S10E+02 5.950E*01 1.00OE+02 2.420E+02 2.70OEIO2 7.160E102 1.680E+03 8.130E+01 1 .500E»02 1.400E+02 2.030E+02 5.560E»02 B.410E*0? S.800E*01 6.2f.0L>01 1.U70E>02 

95 99 103 107 111 115 I 19 123 127 131 135 139 143 147 151 155 159 163 

ANGLE 
108.44 60.95 
135.00 
81 .87 37.88 120.96 
45.00 

156.80 
71 .57 18.44 161.57 
11 .31 

188.13 
315.00 353.66 225.00 329.00 215.54 
281.31 330.95 246.BO 305.54 
232.13 
276.34 
315.00 

0. 22. 50 45.00 
67.50 
90.00 
30. 00 112.50 135.00 

157.50 
180.00 202.50 
2C12. 50 225.00 
247.50 
270.00 
292.50 315.00 337.50 
337.50 

RADIUS 1 735 1 .883 
1 .810 1 .293 2.085 1 .066 1 .293 1.393 0.578 1 .735 0.578 0.933 1 .293 0.259 1 .656 0.776 1 .066 1 .573 0.933 1.883 1 .393 1 .573 2.085 1 .656 2.328 5.715 4.445 4.445 3.175 2.445 6 985 5.715 5.715 4.445 3.175 2.445 6.985 6.985 5.715 4.445 3. 175 3. 175 2.445 6.985 

DOSE 1.600E+03 1.050E*03 1.810E*03 2.210E*03 1.000E+03 2.820E+03 
480E+03 860E*03 720E+03 050E+03 4.100E+03 1.860E*03 3.330E1-03 3.310E+03 1.140E*03 3.930E+03 1.850E+03 2.780E*03 2.750E1-03 1.OOOE+03 2.510E*03 1.440E+03 1.790E+03 1.650E*03 8.000E*02 1 . 090E+02 4.230E+02 1.890EI02 4.410E+02 8.170E+02 6.170E*01 1.250E+02 1.240E+02 3.OOOE+02 7.700E+02 1.430E+03 8.2O0E+01 8.290E+01 1 . 370E+02 2.360E+02 4.910E+02 4.620E+02 7.020E<02 5.990E*01 

http://ir.tr


Table B-34. 

RUN DATE 1 /1 2/77 PARTI CLE PROTON BEAM ENERGY 1 2GEV TARGET FP RUN 71 PLATE NO P3 PLATE LOCATION. .3 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
0 135. 00 2. 328 8. 640E+02 1 127. 88 2, 085 9. 830E+02 2 119. 06 1 . 883 1 . 090E+03 3 108. .44 1 , 735 1 . 060E* .: > 
4 9G. 34 1 . .656 1 . 010E+03 5 83. 66 1'. 656 9. 170E+02 6 71 . 57 1 . 735 7. 790E+02 7 60. 95 1 . 883 7 , 120E+.;,,! 
8 52. 13 2 085 5. 700E+02 9 45. 00 2. 328 4. 770E+02 10 142. 10 2. 085 1 . 070E+03 1 1 135. 00 1 , 810 1 , , 320E-»C"t 

12 125. 54 1 ,573 1 , 420E+03 13 113, 20 1 .393 1 .420E+03 14 98. 13 1 ,293 1 .310E+03 15 81 .87 1 .293 1 .150E+0> 
16 66. .80 1 .393 1 .030E+03 17 54 .46 1 .573 9 ,450E+02 18 45. 00 1 .810 6. .570E+02 19 37 .88 2 .085 5 .580E+0? 
20 150 .95 1 .883 1 ,410E+03 21 144 ,46 1 .573 1 .650E+03 22 135. 00 1 .293 1 ,500E+03 23 120 .96 1 .066 1 . 780E+o;i 
24 101 . .31 0 .933 1 ,660E+03 25 78. 69 0 .933 1 •520E+03 26 59. 04 1 . 066 1 .250E+03 27 45 .00 1 .293 1 . 000E+G-. 
28 35. 54 1 .573 7, ,800E+02 29 29. 06 1 ,883 6 , 630EK12 30 161 . 57 1 735 1 , 820E+03 31 156 .80 1 .393 2 .270E+0T 
32 149. 04 1 ,066 2 .2B0E+03 33 135. 00 0 .776 2 . 440E+03 34 101. 44 0 578 2. 100E+03 35 71 . .57 0 .578 1 .720E+03 
36 45. 00 0 .776 1 . 420E+03 37 30, 96 1 ,066 1 26PE+03 38 23. 20 1 . .393 8. 560E+02 39 18. .44 1 .735 7 .OOOE+02 
40 173. .66 1 .656 1 ,870E+03 41 171 ,87 1 .293 2 .320E+03 42 168. 69 0 ,•333 3 .190E+03 43 161 .57 0 .578 3 . 2 0 0 E O 3 
44 135. 00 0 .259 2 ,350E+03 45 45, ,00 0 .259 2 ,030t•Oy 46 16. 44 0. .570 1 , ,830E+03 47 1 1 . .31. 0 .933 1 .260E-03 
48 8. 13 1 .293 9 .450E+02 49 6 .34 1 .656 7 .ISOEtOH 50 186. 34 1 ,656 1 .960E+03 51 188 . 13 1 .293 2 .470E+03 
52 191 . 31 0 .933 2. 93OE+03 53 106. 44 0 . 578 2 6 S 0 ^ 0 3 54 ??P. 00 0. 259 2. 5O0E+03 55 315, .00 0 .259 2 . 1 70E-10 '•> 
56 341. 57 0 ,578 1 ,660E+03 57 348, 69 0 . 933 'I .320E+03 58 351 . 87 1, 293 1 . 180E+03 59 353 .66 1 ,656 8 .030E+02 
60 198. 44 1 .735 1 . 880E+03 61 203, 20 1 , r 9- . 'O0E + 03 62 210. 96 1. 066 2. 820E+03 63 225. .00 0 .776 2 . 660E+03 
64 251 . 57 0 .578 2 .5S0E+03 65 208 .44 0 . !*.;'& 2 ,'.ISOEtOS 66 315. 00 0 .776 1 .680E»03 37 329 .00 1 .066 1 .290E< 03 
68 336. 80 1 .393 9 ,520E+02 69 341 , .57 1 .735 7 .740E+02 70 209. 05 1 .883 1 .630E+03 71 215. .54 1 .573 2 .080E+03 
72 225. 00 1 .293 2 ,400E+03 73 239 04 1 .066 2 , S':0nE + 0 3 74 256 69 0 .933 2 , 170Er03 75 281 31 0 .933 1 . eiOE+0^> 
76 300. 96 1 .066 1 .510E+03 77 315, 00 1 .293 1 ,O^OE+OS 78 324. 46 1. .573 8 ,98n£+02 79 330, .95 1 . es3 7 .140E+02 
80 217. 88 2 ,085 1 . .470E+03 81 225, 00 1 .810 1 , SwOE+03 82 234. 46 1, ,573 1 , ,800E+03 83 246. 80 1, .393 1 .980E+03 
84 261 . 07 1 .293 1 . 8I0E103 85 278 13 1 ,293 1 . 4C.GE + 0 3 86 293. 20 1, 393 1 . J70E+03 87 305. 54 1, .573 1 .010E+03 
88 315. 00 1 .810 9. 100E+02 89 322. 13 2 .085 6 . 57PE + 0P- 90 225, 00 2 .328 1 .210E+03 91 232 , 13 2 .085 1 .360F+03 
92 240. 95 1 .883 1 , 470F. + 03 93 251 . .57 1 .735 1 .430E>03 94 2*3. 66 1 .656 1 ,420E+03 95 276 .34 1 .656 1 .420E<03 
96 288. 44 1 .735 1 ,060E+03 97 299, ,06 1 .883 8 ,470E+02 98 307, 88 2 .085 7, .020E+02 99 315. ,00 2 .328 6 •060E+02 

100 0. 2 ,445 4 .600E+02 101 0. 3 . 175 2 .9/0E+02 102 0. 4 .445 1 . .600E+02 103 0. 5 .715 8 360E+01 
104 0. 6 .985 9 .590E+01 105 22. 50 2 .445 4 .320E>02 106 22, 50 3, , 175 2, .770E»02 107 22. !50 4, .445 1 , •420E+02 
108 22. 50 5 7'5 7 .500E+01 109 22. 50 6 .985 4 , 110EI01 1 10 45. no 3 . 175 2, .660E+02 1 11 45. 00 4 .445 1 , .270E+D2 
112 45. 00 5 .715 1 , 470E+O2 1 13 45. 00 6 .985 4 3'0E + 01 1 14 67. 50 2. 445 4, 680E+02 1 15 67. ,sn 3 .175 2 .890E+02 
116 67. .50 4 .445 1 .390E+02 117 67. 50 5 .715 1 .440E+02 1 18 67. 50 6 .985 4 ,420E+01 119 90 ,00 2 .445 5 .250E+02 
120 90. 00 3 . 175 3 ,110E+02 121 90. 00 4 .445 1 .500E»02 122 90. 00 5 ,715 8 .080E+01 123 90. .00 6 .985 4 860E+01 
124 1 12. 50 2 .445 6 ,510E+02 125 112. 50 3 . 175 3 , 7£.0Et02 126 1 12. 50 4 ,445 1 ,670E+02 127 1 12, ,50 5, ,715 8 730E+01 
128 112. 50 6 ,985 5. ,160E+01 129 135. 00 3 . 175 4. , 310E»02 130 135. 00 4 ,445 1 . . 980E+02 131 135. 00 5, ,715 t , .730E+02 
132 135. 00 6 .985 6 ,190E+01 133 157. 50 2 445 9 090E>02 134 157 50 3 175 6 ,800E+02 135 157. 50 4 .445 2 , 1 80E+02 
136 157. 50 5 .715 1 . 110E+02 137 157. 50 6 985 6. 2B0E+O1 138 180. 00 2. 445 1 .050E+03 139 180. 00 3, 175 7. . 1 40E+02 
140 180. 00 4 .445 2. 330E+02 141 180, 00 5 . 715 1 ,190E•Oa 142 180 ,00 6 .985 6 .600E+01 143 202 .50 2 ,445 1 .110E+03 
144 202. 50 3 . 175 7. .220a•02 145 202. 50 A .445 3 .440L»02 146 202. 50 5 .715 1 .9S0E+02 147 202, ,50 6 .985 6 ,650E+01 
148 225. 00 3 . 175 5 , 900i: + 02 149 225. 00 1. 445 2 . 3<0E + 0? 150 225. 01 5 .715 1 ,190E+02 151 225. .00 6 .985 7 ,040E+C1 
152 247. 50 2 .445 8. 780':+n2 153 247. 50 3 175 5 0nnE>02 154 247. 50 4 445 2 ,070E+02 155 247, 50 5 .715 1 . ,120E+P2 
156 247. 50 6 .985 6. 460E+01 157 270. 00 2. 445 7, 52OE+02 158 270. no 3, 175 4 ,320E+02 159 270, 00 4, .445 1 , .850E+02 
160 270. 00 5 ,715 9. 710E+01 161 2/0. 00 6. 935 5, . 40C.E + OI 162 292. '..0 2, 445 6 980E+02 163 292, 50 3. . 175 3, ,600E+02 
164 292. 50 4. .445 1 , 780i; •oa 165 292. t>0 5. 715 9. 190E'0I 166 292. 50 6. . 9G5 5 ,130E*01 167 315, .00 3 ,175 3 .310E102 
168 315. 00 4 .445 1 .580E+02 1«9 315. 00 5 715 0 970F^01 170 315. 00 6 ,965 4 . 960E + 01 171 337. 50 2 .445 4 .920E+02 
172 337. 50 3 . 175 3 ,330E+02 173 337, 50 4 4 15 1 . 6O0t">02 174 337. 50 5 715 8 .110E+01 175 337. ,50 6 .985 4 .850E+01 



Table B-35. 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY 12GEV 
TARGET FP RUN 7 
PLATE HO P5 
PLATE LOCATI ON. .4 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE 
0 135. 00 2. 328 9. 280E+01 1 127. 88 2. 085 2. 020E+02 2 1 19. 06 1 . 883 1 . 330E+02 3 108. 44 
4 SS. 34 1 . 656 1 . 430E+02 5 83, 66 1 . 636 2. 150E<02 6 71 . 57 1 . 735 9. 930E+01 7 60. 95 
8 52. 13 2. 085 7. 500E+01 9 45. 00 2. 328 5. 740E+01 10 142. 10 2. 085 1 . 290E+02 11 135. 00 

12 125. 54 1 . 573 1 . 930E+02 13 1 13. 20 1 . 393 2. 200E+02 14 98. 13 1 . 293 2. 150E+02 15 81 . 87 
16 66. 80 1 . 393 1 . 420E+02 17 54. 46 1 . 5 73 1 . 070E+G2 18 45. 00 1 . 810 8. 210E+01 19 37. 88 
20 150. 95 1 . 883 1 . 700E+02 21 144. 46 1 . 573 2. 340EI-02 22 135. 00 1 . 293 4. 590E+02 23 120. 96 
24 101 . 31 0. 933 3. 140E102 25 78. 69 0. 933 2. S20Ei02 26 (59. 04 1 . 066 1 . S90E+02 27 45. 00 
28 35. 54 1 . 573 9. 780E+01 29 29. 06 1 . 883 7. 400E+01 30 161 . 57 1 . 735 2. 110E+02 31 156. 8 0 
32 149. 04 1 . 066 4. 060E+OZ 33 135. 00 0. 776 4. 120E+0? 34 108. 44 0. 578 4. 330E+02 35 71 . 57 
36 45. 00 0. 776 2. 560E+02 37 30. 96 1 . 066 1 . 770E+02 38 23. 20 1 . 393 1 . 220E+02 39 18. 44 
40 173. 66 1 . 656 2. 510E+02 41 171 . 87 1 . 293 4. 130E+02 42 163. 69 0. 933 6. 510E+02 43 161. 57 
44 135. 00 0. 259 6. 200:1+02 45 45. 00 0. 239 4. 170E+02 46 18. 11 0. 570 Q 890E+02 47 11. 31 
48 3. 13 1. 293 1 . 300E+02 49 6. 34 1 . 656 X . O00E+02 50 186. 34 1 . 656 ?.'. 540E+02 51 188. 13 
52 191 . 31 0. 933 5. 910E+02 53 198. 44 0. 578 R. VOOE+O' 51 225. 00 0. 259 5. 140E+02 55 315. 00 
56 341 . 57 0. 578 3. 100E+02 57 348. 69 0. 933 1 . 920E+02 56 351 . 87 1. 293 1 . 280E+02 59 353. 66 
60 193. 44 1. 735 2. 400E+02 61 203. 20 1 . 093 5. 3S0EI02 62 210. 96 1. 066 5. 430E+02 63 225. 00 
64 251 . 57 0. 578 4. 710E+02 65 2S3. 44 0. 578 3. .? 1 H E i r-2 F:: 315. no 0. 776 2. 860E+02 67 329. 0 0 
68 336. 8 0 1. 393 1 . 240E+02 59 311 . 57 1. 735 9. 320E+01 70 209. 05 1. 883 1 . 930E+02 71 215. 54 
72 225. 0 0 1. 293 3. 900E+02 73 2:tn. 04 1. 066 4. 4A1E+02 74 25H. 69 0. 933 4. 210E+02 75 281 . 31 
76 300. 96 1. 066 2. 330E+02 77 315. 00 1. 293 1 . 6.I0E + 02 78 324. 46 1. 573 1 . 160E+02 79 330. 95 
80 217. 88 2. 0C3 1 . 530E+02 81 225. 00 1. 810 2. O'JOE + 02 02 234. 4S 1. 573 2. 380E+02 83 246. 80 
84 261 . 07 1 . 293 2. 570E+02 85 2/0. 13 1. ?ci3 2. 120E'02 SS 293. 20 1. 393 1 . 640E+02 87 305. 54 
88 315. 00 1 , 810 e. 880E+01 89 022. 13 2. 085 7. 750EI01 90 225. 00 2. 328 1 . 100E+02 91 232. 13 
92 240. 95 1 . 883 l. 550E+02 93 251 57 1 . 735 1 . 790£ 1-02 04 2P3. 66 1 . 656 1 . 650E+02 95 276. 34 
96 283. 44 1 . 735 2. 100E+02 97 299. 06 1 , 683 9. 640E+01 98 307, 88 2, 085 8. 070E+01 99 315. 00 

100 0. 2 445 8. OOOE+01 101 0. 3. 175 5. 0 9 0 0 0 1 I 02 0 4, .445 3. 750E+01 103 0. 
104 0, 6 .985 2 .490E+01 105 22. 50 2 .415 n. OOCYt + 01 103 22 !50 3, 175 4. 710E+01 107 22. 50 
108 22. 50 5 .715 2. 790E+01 109 22. 50 6. .985 2. 43O{-: + 01 1 10 45. 00 3, 175 4. 350E+01 11 1 45. 00 
1 12 45. 00 5. 715 2. 850E+01 1 13 45, 00 6. 985 2. 3iw»-;+ol 1 14 67. 50 2. 445 5. 800E+01 1 15 67. 50 
116 67. 50 4. 445 3. 210E+01 1 17 67. 50 5. 71 5 3. UuE+01 118 67. 50 6. 935 2. 410E+01 119 90, 0 0 
120 90. 00 3 ,175 4. 600E+01 121 90. 00 4 .445 3. 36021-01 122 90. 00 5. 715 2. 800E+01 123 90. 00 
124 1 12. 5 0 2. .445 7. 310E+01 125 1 12. 50 3. 175 4. SOOEi-01 126 1 12. 50 4, 445 4, OOOE+01 127 112. 5 0 
128 112. 50 6 985 2 350E+01 129 135. 00 3 175 4. 9.10E + 01 130 135. 00 4. 445 3. 530E+01 131 135. 00 
132 135. 0 0 6 .985 2 .620E+01 133 157 50 2 .445 9. KiOEt-Ol 134 157 , f.o 3 175 5 .320E+01 135 157, 5 0 
136 157. 50 5 .715 3. 020E+01 137 157 .50 6 .985 2. . 640i-;*01 138 180 .00 2 . 445 9 .880E+01 1'39 ISO. 00 
140 180. .00 4 .445 3 .860E+01 141 100 .00 5 .715 3 110E>01 142 100 .00 6 .985 2 .480E+01 143 202, ,50 
144 202. 50 3 . 175 5 . 420E+01 145 202 50 4 .445 3 0?0~>01 145 2'"?. .50 5 .715 3 OTOE+Ol 147 202, 50 
148 225. 00 3 . 175 9 .OOOE+01 149 225 .00 4 . 445 4. 0OOE+O1 150 225. .00 5 .715 3 210E+01 151 225. 00 
152 247. 50 2 .445 8 820E+01 153 247 .50 3 . 175 5. 010E+01 154 247 .50 4 . 445 3 .770E+01 155 247 ,50 
156 247. 50 6 .965 2 .730E+01 137 270 .00 2 .445 6. V/OE+01 150 270 .00 3 . 175 4 .800E+01 159 270, ,00 
160 270. 00 5 .715 2 .840E+01 161 270 .00 6 .985 2. 7P0E+01 162 292 .50 2 .445 6 .230E+01 163 292, ,50 
164 292. 50 4 .445 3 .500E+01 165 292 .50 5 .715 3. oroE-toi 1156 292 50 6 . 985 2 .600E+01 167 315. 00 
168 315. 00 4 .445 3 ,360E+01 169 315 .00 5 ,715 3. OOOE+01 170 315. 00 6 . 985 z\ .530E+01 171 337 .50 
172 337. 50 3 175 5 ,0O0E+01 173 3'.* 7 .50 4 .445 3 590>£ + 01 1 74 337 . 50 5 . 715 2 .950E+01 175 337 ,50 

=ADIUS 
1 .735 
1 .883 
1 .810 
1 .293 
2.085 
1 .066 
1 .293 
1 .393 
0.578 
1 .735 
0.578 
0.933 
1 .293 
0.259 
1 .656 
0.776 
1 066 
573 
933 
883 
393 
573 
085 
S56 
328 
715 
445 
445 
175 

^.445 
6.985 
5.715 
5.715 
4.445 
3. 175 
2.445 
6.985 
6.985 
5.715 
4.445 
3. 175 
3. 175 
2.445 
6.985 

DOSE 
1.430E+0S 
8.400E+0I 
1.750E+02 
1.800E+02 
6.690E+01 
3.220E+02 
1.300E+02 
3.030E+02 
3.300E+02 
8.720E+01 
5.330E+02 
2.020E+02 
4.250E+02 
4.240E+02 
9.890E+01 
5.150E+02 
1.930E+02 
2.860E+02 
3.020E+02 
6.800E+01 
2.740E+02 
1.230E+02 
1.350E+02 
2.370E+02 
6.400E+01 
2.900E+01 
3.340E+01 
3.3SUE+01 
4.410E+01 
6.410E+01 
2.440E+01 
2.900E+01 
4.000E+01 
3.690E+01 
5.420E+01 
2.000E+02 
2.'>20E+01 
3,OOOE+01 
3.110E+01 
3.820E+01 
4.440E+01 
4.530E+01 
6.O90E+O1 
2.470E+01 



Table B-36. 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY 1 2GEV 
TARGET FP RUN 7 
PLATE NO P6 
PLATE LOCATION..5 

NO ANGLE 
0 135 .00 
4 96. ,31 
8 52. . 13 

12 125. ,51 
16 66. 80 
20 150. 95 
21 101. 31 
28 35. 51 
32 113. ,01 
36 15. 00 
10 173. 66 
11 135. 00 
18 3. 13 
52 191 . 31 
56 311 . 57 
60 193. 11 
61 251 . 57 
68 336. 80 
72 225. 00 
76 300. 96 
80 217. 88 
81 261 . 87 
88 315. 00 
92 210. 95 
96 288. 41 
100 0. 
101 0. 
108 22, 50 
112 15, ,00 
116 67, ,50 
120 90. .00 
121 112, 50 
128 112, 50 
132 135 .00 
136 157 .50 
110 180 ,00 
111 202 .50 
118 225, ,00 
152 217, ,50 
156 217. ,50 
160 270 ,00 
161 292 .30 
166 315 .00 
172 337 .50 

RADIUS 
2.328 
1 .656 
2.005 
1 .573 
1 393 
1 .883 
0.933 
1 .573 
1 .086 
0.776 
1 .656 
0.259 
1 .293 
0.933 
0.578 
1 .735 
0.576 
1 .393 
.293 
.066 
.085 

. .293 
1 .810 
1 .883 
1 .735 
2.115 
6.985 
5.715 
S.715 
4.115 
3. 175 
2.115 
6.985 
6.985 
6.715 
4.415 
3, 175 
3. 175 
2.445 
6.935 
5.715 
4.11b 
4.445 
3. 175 

DOSE NO ANGLE RADIUS DOSE i"3 ANGLE RADIUS DOSE NS ANGLE 
3. .310E*02 1 127. 68 2. 085 3. 850E1-02 2 119. 06 1 . 883 4. 340E*02 3 103. 44 
4. ,090E+02 5 83. 66 1 . 656 3. 590!£ + 02 6 71 . 57 1 . 735 3. 050E+02 7 60. 95 
1 . ,960E*02 9 45. OC Z. 323 1 . /30.TI02 10 142, 10 2. 065 5. 550E+02 1 1 135. 00 
5. .950C*02 13 1 13. 20 1 . 393 6. 5 0 0 H C 2 14 90. 13 1 . 293 5. 850L+02 15 81 . 07 
3. ,870E+02 17 51. 46 1 . 573 3. ?-5o::i02 18 45. 00 1 . 810 2. 7S0E+02 19 37. 88 
6. 00nE*02 21 144. 46 1 . 573 15. 9>0^>P2 2? K-5. 00 1 , 293 7. 600E*02 23 120. 96 
7. 510E*02 25 78. 69 0. 933 6. 4601H-02 26 59. 04 1 . 066 5. 400E+02 27 45. 00 
2. 950E*02 29 29. 06 1. 083 2. 3-10E 1 02 30 161 . 57 1 . 735 6. 570E+02 31 156. 80 
9, .470E>02 33 135. 00 0. 775 9. .SOOH 02 J-\ 103 .44 0. 5/3 9. 170E*02 35 71 . 57 
6 .Z40E+02 37 30. 96 1. 0S6 4. 550Et02 in 23 20 1 . 393 3. 450E+02 39 18. 44 
6. 890E+02 41 171 . 87 1. 293 9. 510 CH nz 42 1R3 .69 0. 933 1 . 090E+03 13 161 . 57 
1 . 050E*03 45 15. 00 0. 259 8. 930E+02 46 18 ,44 0. 578 6. .710E+02 17 11 . 31 3. 740E+02 43 6. 34 1. C56 330.11-02 50 ICO, 34 1. 656 930E+02 51 188. 13 
1 . 090£f03 53 198. 44 0. 578 ?! i7CE<'j3 5<1 2*:^ 00 0. 259 t! 050E+03 55 315. 00 
6. 430E!-02 57 31B. 69 0. 933 5. ZiiOEl-OZ 50 351 ! 37 1. 293 3. 650E+02 59 353. 66 
6. 750E»-02 61 203. 20 1. 393 8. O3OF+02 62 210, 9>5 1. 066 1 . 130E+03 63 225. 00 1 . .020E*03 65 286. 44 0 t.78 8. 1/UE*02 66 315 ,00 0, 776 6. 450E+02 67 329. 00 
3. .650E+02 69 341 . 57 1, 735 2. TA'AIEI-Q?. 70 203 .05 1, 083 6. 570E+02 71 215. 54 8, 370E+02 73 239. 04 1 , 066 8. 7 COL 'CC 74 2'', i .63 0. 933 9. 0l;0£*02 75 281 . 31 
5. 690E+02 77 315. 00 1. 293 4. 260EI0Z 78 321 .46 1, 573 3. 170E+02 79 330. 95 
5. 490E+02 81 225. 00 1, 810 5. <*00P + 02 82 231. . 46 1. 573 6. OlOEtOZ 83 246. 80 
6. 230E+02 85 278. 13 1. 293 5. 48UE+G2 86 293 .20 1. 393 4. 540E+02 87 305. 54 
2 710EI02 89 322. 13 2. 085 2. 1 :.0C 102 00 .00 2. 320 0Z0E+O2 91 232. 13 
5. 81OE*02 93 251 . 57 1 . 735 5. •V jO-i-0.? 91 26? . 63 1 , 6C6 5. 650E'. 02 95 276. 34 
3. 420E+02 97 299, 06 1 883 2. 700E*02 98 307 .88 2 .085 2 340E+02 99 315. 00 
1 . .620E+02 101 0, 3 175 1 . 130"fnz I 02 0 4 .445 6. 9P0E+01 103 0. 3. 320E+01 105 22, 50 2. 445 1 . e:30t-: + U 2 I 06 2? !so 3. . 175 1 , 130E+02 107 22. 50 
4. 510E+01 109 22. 50 5. 9C5 3. 2 -.0^101 1 10 ir, .00 3, 175 1 . 0O0E*O2 1 1 1 15. 00 
4 .4B0E*01 1 13 45 .00 6 ,085 3 . !/C= '0! 1 14 6,' .50 2 . 445 1 .8S0E+02 1 15 67. ,50 
6 ,290E+01 1 17 67 ,50 5 .715 4 ,47nFrol 1 18 67 .50 6 . 985 3 ,370E*01 1 19 90. .00 1 .210E+02 121 90 ,00 4 445 R 7^0Ti-01 122 90 00 5 .715 4 .760E+01 123 90 .00 2 .620E+02 125 1 12 .50 3 175 1 3MUE+02 126 1 12 .50 1 . 445 1 ,190E+02 127 lie ,50 7 . 150E»-01 129 135. 00 3 175 1 . eco£io2 130 135 .00 4 .445 1 .250E*02 131 135 .00 
3 .730E+01 133 157 .50 2 .•145 4 0 *!',£"' 0 2 1 "4 157 51 3 . 1 75 1 , 740E*-02 135 157 .50 
5 .390E*01 137 157 .50 6 ."65 7 .56OE«01 U<0 180 . 00 2 .445 3 . 190E*02 139 I 80 .00 
8 .710E+01 141 180 .00 5 ,715 5 , 6nnE:01 142 100 .no 6 . 985 3 .980E*Ol 143 202 .50 
1 ,790E+02 145 202 .50 4 445 8 . 5'iUfc>-01 146 202 .50 J . 715 5 ,580E+01 147 202 ,50 1 .660E+02 149 225 .00 4 ,445 7 5 3 H F i 01 150 2:Ti .03 5 .715 5 .060E101 151 225 ,00 2 . 0 8 0 0 0 2 153 247. 50 3 . 175 1 . i.5i ;:• :>-: 154 2 17 . 5.J 4 . 445 7 . 140E+01 155 247 .50 3 .980E+01 157 270 00 2 145 2. Q.-OFioz 158 2»0 00 3 , 175 1 ,240E+02 159 270 00 4 . 900E-I01 161 270. 00 6. «85 3, 7lf',K«01 162 2'1" .50 2 .445 1 .720E+02 163 Z92 .50 6 .620^+01 165 292 ,50 5 .715 5 .0IUE+01 166 2*4 .50 6 .985 3 .37UE+C1 167 3I5 ,00 6 .470E+01 159 315 .00 5 .715 4. ,15 0£ I 0. l.'O 3K"J . 00 6 .905 7 .520EI01 171 337 .50 1 .13CE>02 173 337 50 4 .445 1 , 1 n - I0 "• i :•". 137 . '50 5 .715 -1 .510Et01 175 337 .50 

RADIUS 
1 .735 
1 .883 
1 .810 
1 .293 
2.085 
1 .066 
1 .293 
1 .393 
0.578 
1 .735 
0.578 
0.933 
1 .293 
0.2E9 
1 .656 
0.776 
1 .066 
1 .573 
0.933 
1 .883 
1 .393 
1 .573 
2.085 
1 .656 
2.328 
5.715 
4.445 
4.445 
3. 175 
2.445 
6.985 
5.715 
5.715 
4.415 
3. 175 
2.115 
6.985 
6.905 
5.715 
4.415 
3.175 
3. 1 75 
.445 

DOSE 
4.430E+02 
2.460E+02 
5.300E+02 
4.920E-<02 
1.B90E+02 
8 040E+02 
3.820E+02 
8.360E+02 
7.930E+02 
2.650E+02 
1.110E+03 
5.410E+02 
9.470E+02 
9.420E+02 
2.990E+02 
1 "" 090E+03 
aiOE+02 
570EH02 
S30EH 02 
620E+02 

6.920E+02 
3.290E+02 
5.770E+02 
4.530E-I02 
1.850EH02 
4.430E+01 
6.800E+01 
6.Z70E+01 
1 . 0G0E-t02 
2.080E+02 
3.440E+01 
4.B70E+01 
5.330E»01 
8.360E*01 
2.190E+02 
3 680E+02 
4.050E-I-01 
7.820EI01 
5.190E+01 
6.780Et01 
1.110E+02 
1.150E*02 
970E*02 

6.985 3.250E-01 



Table B-37. 

RUN DATE 1/12/77 PARTICLE PROTON BEAM ENERGY 126EV TARGET FP RUN 72 PLATE NO P8 PLATE LPCATICN..4 

NO ANGLE RADIUS DOSE NS ANGLE RADIUS DOSE NO ANGLE RADIUS 
0 135. 0 0 2.32B 1 . 280E+02 1 127. 88 2. 005 1 . 340E+02 2 1 13. 06 I . 803 
4 96. 34 1 .656 2. 260E+02 5 83. 66 1 . 656 1 . SHOE "02 6 71 . 57 1 . 735 
8 52. 13 2.085 5. 040E*01 9 45. 00 2. 328 4. 500EI-01 10 142. 10 2. 005 
12 125. 54 1 .573 3. 850E+02 13 1 13. 20 1 . 393 4. 6S0E *02 14 96. 13 1 . 293 
16 66. 80 1 .393 9. 3006*02 17 54. 46 1 . 573 1 . 730Ef02 18 45. 00 1 . 810 
20 150. 95 1 .883 2. 480£*02 21 144. 46 1 . 573 5. 070E>02 2 2 135. 00 1 . 293 
24 101 . 31 0.933 7. 240E+02 25 78, 69 0. 933 5. 710E t02 ?6 59. 04 1 . 066 
28 35. 5 4 1 .573 1 . 190E*02 29 29. 06 1 . 883 1 . 1 1OE+02 30 161 . 57 1 . 735 
32 1 4 C 04 1 .066 9. 230E+02 33 135. 00 0. 776 1 . OOOE+03 34 108. 44 0. 578 
36 45. 00 0.776 5. 460E+02 37 30. 96 1. 066 2. 9ZKJ02 38 23. 20 1 . 393 
40 173. 6 6 1 .656 5. 740E+02 41 171 . 87 1. 293 7, 1 IOE'02 •12 163. 50 0. 933 
44 135. 00 0.259 1 . 290E+03 45 45. 00 0. 259 1 . 040E<-03 46 18. 41 0. 578 
48 a. 13 1 .293 1 . 850E+02 49 6. 34 1. 656 1 . 190E*02 50 106. 34 1. 65S 
52 191 . 31 0.933 1 . 260E+03 53 198. 44 0. 578 1 . 450E+03 54 x*5. 00 0. £53 
56 341 . 5 7 0.578 7, 1106*02 57 348 .69 0 933 4 ,040E+02 50 :.5i. 07 1. 293 
60 193. 44 1.735 5. 470£*02 61 203, 20 1. 393 7 .OOOE+02 62 210. OS 1, 06S 
64 251 . 57 0.578 1 . 310E+03 65 288, 44 0. 578 1 , 010E'03 66 31R. 00 0. 776 
66 336. 80 1 .393 1 . 910E+02 69 341 ,57 1 ,735 1 ,140E+02 70 20?. 05 1 8113 
7 2 225. 0 0 1 .293 8. 590E*02 73 239 .04 1 066 9 .860E+02 74 258. 69 0. 933 
76 300. 96 1 .066 5. 130E>02 77 315, 00 1, 293 2 , GOOE !-02 78 324. 46 1. 573 
80 217. 38 2.065 2. 240E+02 81 225. 00 1, 810 4 300E>02 8 2 234. 46 1, 573 
84 261 . 67 1 .293 6. 660E+02 85 278, 13 1 ,293 5 .S10E+02 36 213. 20 1, 393 
68 315. 00 1 .610 1 , 130E+02 89 322. 13 2 085 7 .46OE*01 90 2?5. 00 2. 328 
92 240, 95 1 .883 2 ,940E+02 93 251 . ,57 1 .735 3 .830E+02 94 263. 66 1 . ,656 
96 283. .44 1 .735 1, 850E+02 97 239 .06 1 .883 1 .130E>02 98 307 03 2 ,005 

100 0, 2.445 9 .890E*01 101 0 3 .175 3 .aaoE'Oi 102 0. 4 .445 
104 0, 6.985 4. .190E+00 105 2 2 !50 2 .445 4 .200E>01 106 22, SO 3 , 175 108 22, !50 5.715 5. ,780E+00 109 22, ,50 6 .985 4 .0~0Et00 110 45 .00 3 . 175 112 45, , OO 5.715 5 .390£*O0 113 45 ,00 6 .985 ? .930E+00 1 14 67 ,50 2 . 445 
116 67. ,50 4.445 7 ,550E+00 117 67 .50 5 . /15 5 . 2sos:>-oo 118 67 SO 6 ,985 
120 90, ,00 3.175 1 . .550E+01 121 90, ,00 4 .445 7 .700E*00 122 90, 00 5, .715 
124 112, ,50 2.445 5, ,490E+01 125 112 .50 3 . 175 1 .700E»01 126 1 12 .50 4 , 445 128 112 .50 6.985 4 .220E+00 129 135 .00 3 . 175 2 .OIOE'01 130 135 . 00 4 .445 132 135 .00 6.985 4 .450E+00 133 157 .50 2 .445 1 .22UE+02 134 157 ,50 3 . 175 
136 157 .50 5.715 5 ,910E*00 137 157 .50 6 .985 4 .430E:00 138 180 .00 2 .445 
140 180 .00 4.445 9 .870E+00 141 180 .00 5 .715 6 .OJOEI 00 142 ICO .00 6 .SOS 
144 202 .50 3. 175 6 .990E*01 145 20? .50 4 .445 1 .OlOEtOI 146 202 .50 5 .715 148 225 .00 3. 175 2 .530E+01 149 225 .00 4 .445 1 . 04nr >01 150 . 00 5 715 152 247 ,50 2.445 e .450E+01 153 247 .50 3 . 175 2 .28OE+01 154 247 .50 4 . 445 156 247 .50 6. 96.> 4 .OOOE+00 157 270 .00 2 .445 5 . (570EI01 150 2/0 .00 3 . 175 160 270 .00 5.715 5 .900E+00 161 270 .00 e .965 4 .41OEI00 1S2 292 .50 2 .445 
164 292 .50 4.445 a .370E+00 165 292 .50 5 .715 6 .500E+00 166 292 .50 6 .985 168 315 .00 4. 445 8 .860E+00 169 315 .00 5 .715 6 . SoO^-i no 170 315 .00 6 . 985 172 337 .50 3. 175 3 .200E+01 173 337 .50 4 .445 1 .430E+01 174 337 .50 5 . 715 

DOSE 
2.270E+02 
1.230E*02 
1 .610E>-02 
4.880E+02 
1 . 1 10EI-02 
6.4/0E1-02 
3. 6?OE 1-02 
4.470E*02 
1.040E+03 
2.000E+02 
1 . 1 iOLi03 
7.360E+02 
5.970F*02 
1.380E+03 
2.010Et02 
1 . 1S0EI03 
6.G10E+02 
3 650E+02 
9.610E+02 
1 . 560E*02 
6.5S0E»02 
3.510E*02 
1 .310E*02 
3.630E*02 
7.870E+01 
2.220E*01 
2.510E+01 
5.360Ef01 
3. 120E+O1 
4.I30E+00 
5.640EI-00 
8.850E*00 
1 . OOOEtOl 
2.370E+0t 
9.930E+01 
4.700E>00 
6.290E+00 
6.220E*0O 
9. 590E+00 
1 .690E+01 
4.310E+01 
4.230E*00 
A.140E*00 6.030E*00 

59 
63 67 71 75 79 83 87 91 95 99 103 107 111 115 1 19 123 127 131 135 139 
143 147 151 155 159 163 167 171 175 

ANGLE 108.44 60.95 135.00 81 .87 37.88 120.96 45.00 156.80 71 .57 

11 .31 188.13 315.00 353.66 225.00 329.00 215.54 281.31 330.95 246.80 305.54 232.13 276.34 315.00 0. 22. SO 45.00 67.50 90.00 90.00 112.50 135.00 157.50 180.00 202.50 202.50 225.OO 247.50 270.00 292.50 315.00 337.50 337.50 

RADIUS 
1 735 

883 
810 
293 
085 

1 . 066 
1 . 293 
1 . 393 
0 . 5 7 8 
1 .735 
0 . 5 7 3 
0 . 9 3 3 
1 . 293 
0 .259 
1 .656 
0 .776 
1 .066 
1 .573 
O. 933 
1 .883 
1 .393 
1 .573 
2 . 0 0 5 
1 .656 
2 . 3 2 3 
5 .715 
4 . 4 4 5 
4 . 4 4 5 
3 . 175 
2 . 4 4 5 
6 . 9 6 5 
5 . 7 1 5 
5 . 7 1 5 
4 . 4 4 5 
3 . 175 
2 . 4 4 5 
6 . 9 8 5 
6 . 9 8 5 
5 . 7 1 5 
4 . 4 4 5 
3 . 175 
3 . 1 7 5 
2 . 4 4 5 
6 . 9 8 5 

DOSE 
2.590EI02 
7.610E+01 
2.510EH12 
4.220E^U2 
5. 170EI-01 
/ .770E*02 
2. U0E*02 
6.S60E<n2 
8.440E*02 
8 .990E01 
1.400E+O3 
4.110E*02 
7.380E+02 
1.090E+03 
1.180E+02 
1.450E+03 
3.720E+02 
6.580Et02 
7.960E+02 
1.020E102 
6.4B0E+02 
1.900E+02 
2.200E+02 
2.680E+02 
5.430E*01 
1.000E*01 
1.240E+01 
7.840E+00 
1.410E*01 
8.560E*01 
4.21OEfO0 
5.960E+00 
6.190E*00 
9.020E+00 
2.560E+01 
1.060E+02 
4.760E+00 
4.OOOE+0O 
6.150E+00 
8.840E*00 
1.630E+01 
6.150E+01 
5.860E*01 
4.130E*00 



Table B-38. 

RUN DATE 1/12/77 PARTICLE PROTON BEAM ENERGY 1 ZOEV TARGET FP RUN 72 PLATE NO P9 PLATE LOCATION..5 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
0 135. 00 2. ,328 5. ,530E+02 1 127. 38 2. 085 7, 030E+02 2 119. 06 1 , 883 8. 110E+02 3 108. 44 1 . 735 8. 760E+02 
4 . 96. .34 1 . .656 8. .990E+02 5 83. 66 1 . 656 ''' 630E+02 6 71 . 57 1 . 735 6. 160E+02 7 60. 95 1 . 883 4. 560E+02 
S 52. ,13 2. .085 3. .280E+02 9 45. 00 2. 328 :'. 420E+02 10 142. 10 2. 085 8. 320E+02 1 1 135. 00. 1 , 810 1 . 130E+03 
12 125. ,54 1 . .573 1 . ,330E+03 13 113. 20 1 . 393 360E+03 14 98. 13 1 . 293 1 , 430E+03 15 81 . 87 I . 293 8. 160E+02 
16 66, .80 1 .393 6 .190E+02 17 54. 46 1 . .573 120E+03 18 45. 00 1 . 810 4 ,050E+02 19 37. .68 2 .005 3. ,4B0E+02 
20 150. .95 1 .883 1 . .180E+03 21 144. 46 1 , ,573 700E+03 22 135. .00 1 . 293 1 .980E+03 23 120. .96 1 .066 1 . .930E+03 
24 101. .31 0 .933 1 .760E+03 25 78. 69 0 ,933 600E+03 26 59. ,04 1 . 066 1 , 160E+03 27 45. .00 1 .293 8 ,070E*02 
28 35. .54 1 .573 5 .750E+02 29 29. .06 1 . .883 .840E+02 30 161 . .57 1 . 735 1 .330E+03 31 156. 60 1 .393 1 . .750E+03 
32 149. .04 1 .066 2 .250E+03 33 135 .00 0 .776 ,590E+03 34 108. .44 0. 578 2 ,440E+03 35 71 . .57 0 .578 1 . ,950E+03 
36 45. OC 0 .776 1 .400E+03 37 30, 96 1 .066 .990E+02 38 23 ,20 1 , 393 6 ,540E+02 39 18, ,44 1 .735 4, ,420E+02 
40 173. 66 1 .656 1 .510E+03 41 171 , 87 1, .293 .090E+03 42 168. .69 0. 933 2 .810E+03 43 161 , ,57 0 .578 3 ,050E+03 
44 135, ,00 0 .259 2 .870E+03 45 45. 00 0 .259 .330E+03 46 18 .44 0. 578 1 ,670E+03 47 1 1 , ,31 0 .933 1 , ,110E+03 
46 8, , 13 1 .293 8 .140E+02 49 6 .34 1 ,656 -340E+02 50 186 ,34 1. 656 1 ,720E+03 51 188. , 13 1 .293 2 ,190E+03 
52 191. .31 0 .933 3 .070E+03 53 198. ,44 0 .578 3. .200E+03 54 225 ,00 0. 259 3 .040E+03 55 315. .00 0 .259 2 .730E+03 
56 341, ,57 0 .578 1 .700E+03 57 348. .69 0 ,933 1, .090E+03 58 351 ,87 1, 293 7 .760E+02 59 353, .06 1 ,656 5, ,320E+02 
60 198. .44 1 .735 1 .650E+03 61 203, ,20 1 ,393 2, ,120E+03 62 210 ,96 1. 066 2 .620E+03 63 225, .00 0 ,776 2, ,800E+03 
64 251, .57 0 .578 2 .730E+03 65 288. ,44 0 .578 2, ,040E+03 66 315 ,00 e. 776 1 ,540E+03 67 329, .00 1 .066 1 . .070E+03 
66 336, ,80 1 .393 7 .450E+02 69 341 , ,57 1 .735 4, .940E+02 70 209 ,05 i, 883 1 ,260E+03 71 215. .54 1 .573 1, ,730E+03 
72 225. 00 1 .293 2. .110E+03 73 239 .04 1 .066 2, .430E+03 74 258 .59 0. 933 2 .140E+03 75 281 . .31 0 .333 1 , .750E+03 
76 300. .96 1 .066 1 ,330E+03 77 315, .00 1 .293 !!. .220E+02 78 324 .46 i, 573 6 ,230E+02 79 330. .95 1 ,803 4, .570E+02 
80 217, .88 2 .085 9 .540E+02 81 225 .00 1, .810 .200E+03 82 234 .46 1. 573 1 ,630E+03 83 246. 80 1 .393 1 , ,510E+03 
84 261 . ,87 1 , .293 1 .520E+03 85 278, . 13 1 ,293 .340E+03 86 293 .20 i, 393 9 .630E+02 87 305. 54 1 .573 7, ,270E+02 
68 315. 00 1 . .810 5 060E+02 89 322, , 13 2 .085 .850E+02 90 225 .00 2, 328 6 ,450E+02 91 232. . 13 2 ,085 8. .850E+02 
92 240. 95 1 .863 1 ,0Z0E+03 93 251 , .57 1 .735 ,070E+03 94 263 , es 1 , 656 1 ,050E+03 95 276. 34 1 .656 8. 610E+02 
96 283, ,44 1 , .735 7, .170E+02 97 299 .06 1 .883 . 350E+02 98 307 .63 2. 005 3 940E+02 99 315. 00 2 .320 2. 900E+02 

100 0. 2 .445 2 ,540E+02 101 0, 3 . 175 ,570E+02 102 0 4, 445 7 ,940E+01 103 0. 5 .715 4, 250E+01 
104 0, 6 .985 1 . .OOOE+01 105 22. !50 2 ,445 ,390E+02 106 22 !50 3, 175 1 ,36OE+02 107 22. !so 4 ,445 5, 360E+01 
108 22. 50 5. .715 1 , .950E+01 109 22. 50 6 ,985 .060E+01 1 10 45 ,00 3, 175 1 ,030E+02 1 11 45. , UO 4. .445 3. 610E+0I 
112 45. 00 5, .715 1 , .800E+01 113 45. .00 6 .985 ,500E+00 1 14 67 ,50 2 445 2 ,410E+02 1 15 67. 50 3 , 175 1 . 130E+02 
116 67. 50 4, .445 4 ,010E+01 117 67 .50 5 .715 .840E+01 1 18 67 ,50 6. 9B5 9 ,710E+00 1 19 90, .00 2 ,445 2, 930E+02 
120 90. 00 3 , 175 1 , .330E+02 121 90 .00 4 .445 ,870E+01 122 90 ,00 5, 715 1 ,880E+01 123 90. .00 6 ,985 1 . 030E+01 
124 112. 50 2 .445 3. .760E+02 125 1 12 .50 3 . 175 ,640E+02 126 1 12 ,50 4. 445 4 .940E+01 127 112. 50 5 .715 2. 020E+01 
128 112. 50 6 .965 1 , .060E+01 129 135. ,00 3 . 175 .750E+02 130 135 ,00 4, 445 5 .520E+01 131 135. ,00 5 .715 2. ,460E+01 
132 135. 00 6 .985 1 , ,170E+01 133 157. ,50 2 .445 ,350E+02 134 157 ,50 3, 175 2 .060E+02 135 157, ,50 4 ,445 6, 120E+01 
136 157, 50 5 .715 2 .400E+01 137 157 ,50 6 ,985 .890E+01 138 130 .00 2, 445 6 .OOOE+02 139 180. 00 3 . 175 2, 340E+02 
140 180. 00 4 ,445 6 ,510E+01 141 180. 00 5 .715 .480E+01 142 mo ,00 6, 965 1 ,230E+01 143 202. ,50 2 .445 5, 950E+02 
144 202, SO 3, . 175 2 ,320E+02 145 202 .50 4 .445 390E+01 ^AG 202 ,50 5 715 2 .560E+01 147 202. 50 6 .985 1 , 270E+01 
146 225, 00 3 , 175 2 ,040E+02 149 225 ,00 4 ,445 060E+01 150 2k5 ,00 5 715 2 ,540E+01 151 225. 00 6 .985 1 . 240E+01 
152 247. 50 2. .445 4 .450E+02 153 247 , 50 3 . 175 7 0 0 E ^ 2 154 217 ,50 4 445 5 .760E+01 155 247. 50 5 .715 2. 240E+01 
156 247. 50 6 .985 1 ,170E+01 157 270 .00 2 .445 310E+02 ir,8 270 .00 3 175 1 .440E+02 159 270. 00 4 . <145 4, 870E+01 
160 270. 00 5, ,715 2 .OBOE+01 161 270 .00 6 .985 140E+01 162 292 .50 2 ,445 2 .680E+02 163 292. 50 3 . 175 1 . 230E+02 
164 292. 30 4 ,445 4, . 1 10E+01 165 292 .50 5 .715 980E+01 166 292 .50 6 ,985 2 .390E+01 167 315. .00 3 . 175 1 . ,220E+02 168 315. 00 4. .445 4. ,400E+01 169 315 00 5 715 910E+01 170 315 .00 6 ,985 9 .600E+00 1 71 337. 50 2 .445 2. 660E+02 
172 337. 50 3 . 175 1 . 410E+02 173 337 50 4 445 900E+01 174 337 .50 5 ,715 4 .070E+01 175 337, ,50 6 .965 9, 920E+00 



Table B-39. 

RUN DATE 1/12/77 PARTICLE PROTON BEAM ENERGY 120EV TAROET FP RUN 73 PLATE NO PI 3 PLATE LOCATION..1 

NO ANGLE RADIUS DOSE NS ANOLE RAO 1 US DOSE NO ANOLE RADIUS DOSE NO ANSLE RADIUS DOSE 
0 133.00 2.328 1.950E+02 1 1 27.88 2.085 3, .880E+02 2 119.06 1 .883 3.870E+02 3 108.44 1 .735 4.790E+02 4 96.34 1.656 5.740E*02 5 83.66 1 .656 5. .910E+02 6 71.57 1.735 5.210E+02 7 60.95 1 .883 5.310E+02 8 52.13 2.085 2.960E+02 9 45.00 2.328 2. .430E+02 10 142.10 2.085 3.630E+02 11 135.00 1 .810 4.980E+02 12 125.54 1.573 S.750E+02 13 113.20 1 .393 7. 840E+02 14 98. 13 1.293 B.670E*02 15 81 .87 1 .293 8.990E+02 16 66.80 1.393 7.690E»02 17 54.46 1.573 5. .750E+02 13 45.00 1 .810 4.540C 1-02 19 37.88 2.085 3.170E+02 20 150.95 1.883 3.1S0E+02 21 144.46 1 .573 5. 180E+02 22 135.00 1 .293 7.650E*02 23 120.96 1 .066 1.120E+03 24 101.31 0.933 1.440E+03 25 78.69 0.933 1 . 240E+03 26 59.04 1 .066 1.050E+03 27 45.00 1 .293 8.060E+02 28 35.54 1.373 5.780E+02 29 29.06 1.883 4. 010E*02 30 161.57 1 .735 3.960E+02 31 156.80 1.393 6.310E+02 32 149.04 1.066 1.030E+03 33 135.00 0.776 1 . 320E+03 34 108.44 0.578 1.620E+03 35 71.57 0.578 1.650E+03 36 45.00 0.776 1.590E+03 37 30.96 1.066 9. 770E+02 38 20.20 1.393 6.720E+02 39 18.44 1 .735 4.540E+02 40 173.66 1.656 4.370E*02 41 171 .87 1 .293 7. .250E-I-02 42 168.69 0.933 1.140E+03 43 161.57 0.578 1.550E+03 44 135.00 0.259 1.810E+03 45 43.00 0.259 1 . .790E+03 46 18.44 0.578 1.550E+03 47 11 .31 0.933 1.140E+03 48 8.13 1.293 7.670E+02 49 6.34 1 .656 6. 470E+02 50 186.34 1 .656 4.480E+02 51 188.13 1.293 9.000E+02 52 191.31 0.933 T.140E+03 53 198.44 0.576 1. .560E+03 54 225.00 0.259 1.900E+03 55 315.00 0.259 1.990E+03 36 341.07 0.578 1.590E+03 57 34a.69 0.933 1, ,190E+03 58 351.87 1.293 8.920E+02 59 353.66 1.656 5.090E+02 60 198.44 1.735 4.290E+02 61 203.20 1 .393 7. .020E+02 62 210.96 1 .066 1.290E+03 63 225.00 0.776 1.460E*03 64 251.57 0.578 1.760E*03 63 288. 44 0.578 1 . .750E*03 66 315.00 0.776 1.450E+03 67 329.00 1 .066 1.080E*03 68 338.80 1 .393 7.450E*02 69 341.57 1 .733 4. .960E+02 70 209.05 1 .883 3.660E+02 71 215.54 1 .573 5.980E+02 72 225.00 1.293 8.840E+02 73 239.04 1 .066 1 , ,190E+03 74 258.69 0.933 1.420E+03 75 281.31 0.933 1.380E+03 76 300.96 1 .066 1.170E*03 77 315.00 1 .293 8. 690E+02 78 324.46 1.5,3 6.060E+02 79 330.95 1.883 4.080E+02 80 217.88 2.085 2.8S0E+02 81 225.00 1 .810 4. 210E+02 82 234.46 1.573 6.490E+02 83 246.80 1.393 8.950E+02 84 261.67 1.293 1 . OOOE*03 85 278.13 1 .293 1 , ,050E*03 86 293.20 1 .393 8.620E+02 87 305.54 1 .573 6.900E+02 88 315.00 1.810 4.830E+02 89 322.13 2.085 4, ,540E*02 90 225.00 2.328 2.220E+02 91 232.13 2.085 3.230E+02 92 240.95 1 .883 4.440E+02 93 251 . 57 1 .735 5, ,940E+02 94 263.66 1 .656 6.920E+02 95 276.34 1 .656 7.860E+02 96 288.44 1 .735 6.210E»02 97 299.06 1 .883 4, .750E+02 98 307.88 2.085 3.550E+02 99 315.00 2.328 2.550E+02 100 0. 2.445 2.260E+02 101 0. 3.173 1 . 440E+02 102 0. 4.445 8.170E+01 103 0. 5.715 3.420E+01 104 0. 6.985 1.800E+01 105 22.50 2.445 3. 320E+02 106 22.50 3.175 1.280E+02 107 22.50 4.445 1.550E+02 108 22.50 3.715 2.990E+01 109 22.50 6.985 1 . 830E+01 110 45.00 3.175 1.150E+02 111 45.00 4.445 5.300E+01 112 49.00 3.715 2.720E+01 113 45.00 6.985 1 ,710E+01 114 67.50 2.445 2.130E+02 115 67.50 3. 175 1.040E+02 116 67.50 4.445 4.780E+01 117 67.50 5.715 2. ,760E+01 116 67.50 6.985 1.780E+01 119 90.00 2.445 2.030E+02 120 90.00 3.175 1.040E+02 121 90.00 4.445 4 .640E+0I 122 90.00 5.715 2.740E*01 123 90.00 6.985 1.670E+01 124 112.50 2.445 1.950E+02 125 112.50 3. 173 2, ,080E+02 126 112.50 4.445 4.370E+01 127 112.50 5.715 3.000E+01 128 112.50 6.985 1.610E+01 129 135.00 3.175 9, .520E+01 130 135.00 4.445 4.430F+01 131 135.OO 5.715 2.490E+01 132 135.00 6.985 1.590E*01 133 157.50 2.445 2 . 650E-»02 134 157.50 3.175 1.880E+02 135 157.50 4.445 4.500E+01 136 157.50 5.715 2.510E+01 137 •57.50 6.989 2 .000E+01 138 180.00 2.445 1.550E+02 139 180.00 3.175 9.340E+01 140 180.00 4.445 4.560E+01 141 180.00 5.713 2 .440E+01 142 180.00 6.985 2.000E+01 143 202.50 2.445 1.720E+02 144 202.50 3.175 9.430E+01 145 202.50 4.445 4 ,690E+01 146 202.50 5.715 3.000E+01 147 202.50 6.985 1.560E+01 148 220.00 3.175 9.350E+01 149 225.00 4.445 4 ,790E+01 150 225.00 5.715 3.000E1-01 151 225.00 6.985 1.610E+01 102 247.50 2.445 3.140E402 153 247.50 3. 175 9 820E+01 154 247.50 4.445 4.810E+01 155 247.50 5.715 3.000E+01 156 247.50 6.985 1.720E+01 157 270.00 2.445 2. .270E+02 158 270.00 3.175 1.100E*02 159 270.00 4.445 5.040E+01 160 270.00 5.713 2.840E+01 161 270.00 6.985 1 , ,780E+01 162 292.50 2.445 3.610E*02 163 292.50 3.175 1.140E*02 164 292.50 4.445 5.220E+01 165 292.50 5.715 2. .B70E+01 166 292.50 6.985 1.820E*01 167 315.00 3. 175 1.300E+02 168 315.00 4.445 5.410E+01 169 315.00 5.715 3. . 110E-01 170 315.00 6.985 1.870E+01 171 337.50 2.445 2.240E+02 172 337.50 3. 175 1.420E+02 173 337. 50 4.445 6 . 820E>01 174 337.50 5.715 3.260E*01 175 337.50 6.985 1.930E*Ol 



Table B-4U. 

RUN DATE 1/12/77 PARTICLE PROTON BEAM ENEROY 1 2GEV TARSET FP RUN 73 PLATE NO P16 PLATE LOOAT1 ON..2 

NO ANGLE RADIUS DOSE NO 
0 135.OO 2.328 1.010E+03 1 4 96.34 1 .656 1.900E+03 5 S 52.13 2.085 1.800E+03 9 12 125.54 1.573 1.900E+03 13 IE 66.80 1.393 3.200E+03 17 20 150.95 1.883 1.400E+03 21 24 101.31 0.933 3.460E*03 25 28 35.54 1 .573 2.140E*03 29 32 149.04 1 .066 3.030E*03 33 36 45.00 0.776 4.060E+03 37 40 173.66 1 .656 1.850E»03 41 44 135.00 0.259 4.960E*03 45 46 8.13 1.293 2.590E+03 49 52 191.31 0.933 3.600E+03 53 56 341.57 0.578 4.830E+03 57 60 198.44 1 .735 1.740E+03 61 S4 251.57 0.578 4.760E+03 65 68 336.80 1 .393 2.460E*03 69 72 225.00 1.293 2.820E+03 73 76 300.96 1.066 3.770E+03 77 SO 217.88 2.085 1.400E+03 84 261.87 1.293 3.180E+03 85 ae 315.00 1 .810 1 .890E*03 89 92 240.95 1 .883 1.760E+03 93 96 288.44 1.735 2.240E+03 97 100 0. 2.445 1.100E*03 101 104 0. 6.985 8.820E+01 105 IDS 22.50 5.715 1.600E+02 109 112 40.00 5.715 1.390E+02 113 116 67.50 4.445 2.500E+02 117 120 90.00 3.175 5.420E+02 121 124 112.50 2.445 1.010E+03 125 128 112.50 6.985 6.480E*01 129 132 135.00 6.985 6.970E+01 133 136 157.50 5.715 1.220E+02 137 140 180.00 4.445 2.370E*02 141 144 202.50 3. 175 5.390E+02 145 148 225.00 3.175 5.710E*02 149 152 247.50 2.445 1.120£*03 153 1S6 247.50 6.985 7.760E+01 157 160 270.00 5.715 1.360E+02 161 164 292.50 4.445 2.750E+02 165 166 315.00 4.445 2.960E+02 169 172 337.50 3.175 7.200E*02 173 

ANSLE 127.88 83.66 45.00 113.20 54.46 144.46 78.69 29.06 135.00 30.96 171.87 45.00 6.34 198.44 348.69 203.20 288.44 341.57 239.04 315.00 225.00 278.13 
3£->.13 25. 57 299.J6 0. 22.50 22.50 45.00 67.50 90.00 112.50 135.00 157.50 157.50 180.00 202.50 225.00 247.50 270.00 270.00 292.50 315.00 337.50 

RADIUS 2.085 1.656 2.328 1 .393 1.573 1 .573 0.933 1 .883 0.776 1 .066 1 .293 0.2G9 1 .656 0.578 0.933 1 .393 0.578 1 .735 1 .066 1 .293 1 .810 1 .293 2.085 1 .735 1 .883 3.175 2.445 6.985 6.985 5.715 4.445 3.175 3.175 2.445 6.985 5.715 4.445 4.445 3. 175 2.445 6.985 
5.715 5.715 4.445 

DOSE 1.290E+03 1.970E+03 1 .160E+03 2.340E+03 2.100E+03 1.910E+03 3.590E+03 1.590E+03 3.890E+03 3.190E+03 3.140E+03 5. 1 80E+03 1 . 930E+03 5.660E+03 3.580E+03 2.450E+03 5.130E+03 1.880E+03 3.610E+03 2.920E+03 1.820E+03 3.070E*03 1.490E103 2.110E+03 1.790E+03 7.040E+02 1.100E+03 8.560E+01 7.760E+01 1.270E*02 2.330E+02 5.610E*02 5.410E*02 9.400E+02 6.800E+01 1.230E+02 2.350E+02 2.470E*02 6.150E*02 
1 . 160E-I-03 
3.480E+02 
1.350E+02 
1.490E+02 
7.390E+02 

42 46 50 54 58 62 66 70 74 78 82 86 90 94 98 102 106 110 114 118 122 126 130 134 138 142 146 150 154 158 162 166 170 174 

ANGLE 119.06 71 .57 1 42.10 98. 13 45.00 135.00 59.04 161.57 1 OS.44 23.20 168.69 18.44 186.34 225.00 351.87 210.96 315.00 209.05 258.69 324.46 234.46 293.20 225.00 263.66 307.88 0. 22.50 45.00 67.50 67.50 90.00 112.50 135.00 157.50 180.00 1 80.00 202.50 225.00 247.50 270.00 292.50 292.50 315.00 337.50 

RADIUS 1 .883 1 .735 2.085 1.293 1 .810 1 .293 1 .066 1 .735 0.578 1 .393 0.933 0.578 1 .656 0.259 1 .293 1 .066 0.776 1 .883 0.933 1.573 
573 393 328 656 085 ^.445 3. 175 3.175 2.445 6.985 5.715 4.445 4.445 3.175 2.445 6.985 5.715 5.715 4.445 3. 175 2.445 6.985 6.985 5.715 

DOSE 1.940E+03 1.870E+03 1.220E+03 2.580E+03 1.740E+03 2.560E*03 3.220E*03 1 . 670E*03 4.520E+03 2.480E+03 3.410E+03 5.760E+03 1.790E+03 5.500E+03 2.850E+03 3.340E+03 4.300E*03 1.530E+03 3.940E+03 2.370E+03 2.360E+03 2.800E+03 1.180E*03 2.320E+03 1.560E+03 3.660E+02 6.700E+02 5.800E+02 1.010E*03 7.480E+01 1.180E*02 2.410E*02 2.260E+02 5,160E*02 9.140E+02 6.600E+01 1.280E*02 
1 . 260E-I-02 
6.820E+02 
1.050E+03 
1.190E+03 
7.970E+01 
8.510E+01 
1.640E+02 

NO 
3 
7 
11 
15 

55 
59 63 67 71 75 79 83 87 91 95 99 103 107 1 11 115 119 123 127 131 135 139 143 147 151 155 159 163 167 171 175 

ANSLE 108.44 60.95 135.00 81 .87 37.88 120.96 45.00 156.80 71 .57 18.44 161.57 11 .31 188.13 315.00 353.66 225.00 329.00 215.54 281.31 330.95 246.80 305.54 232.13 276.34 315.00 0. 22.50 45.00 67.50 90.00 90.00 112.50 135.00 157.50 180.00 202.50 202.50 225.00 247.50 270.00 
292.50 315.00 337.50 337.50 

RADIUS 1 .735 1 .883 1 .810 1 .293 2.085 1 .066 1 .293 1 .393 0.578 1 .735 0.578 0.933 1 .293 0.259 1 .656 0.776 1 .066 1 .573 0.933 1 .883 1 .393 1 .573 2.085 
. .656 2.328 5.715 4.445 4.445 3.175 2.445 6.985 5.715 5.715 4.445 3.175 2.445 6.985 6.985 5.715 4.445 3. 175 3.175 2.445 6.985 

DOSE 1.810E+03 1.550E+03 1.570E+03 2.630E+03 1.410E+03 3.140E+03 2.840E*03 2.320E+03 5.790E+03 1.790E+03 4.370E+03 3.770E+03 2.510E+03 5.420E+03 1.980E+03 4.120E+03 3.320E+03 2.080E*03 4.030E+03 1.700E+03 2.780E+03 2.480E+03 • 450E+03 490E+03 270E+03 760E+02 lOOE-i-02 700E+02 770E+02 000E*03 110E+01 1.200E+02 1.280E+02 2.290E+OZ 5.640E*02 9.770E+02 7.320E*01 3.360E+02 1.250E+02 6.780E*02 6.790E+02 6.720E-I-02 1.200E+03 8.190E+01 



Table B-41. 

RUN DATE 1/12/77 PARTICLE PROTON BEAM ENERGY 1 2GEV TARGET FP RUN 73 PLATE NO P17 PLATE LOCATION..3 

NO ANGLE RADIUS DSSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
0 133. 00 2. 328 7. 590E+02 1 127. 88 2. 085 9. 110E-f02 2 119. 06 1 . 883 1 . 120E+03 3 108. 44 1 . 735 1 , 340E*03 
4 96. 3 4 1 . 656 2. B50E-I-03 5 83. 66 1 . 656 1 . ,460Et03 6 71. 57 1 . 735 1 , 400E+03 7 60. 95 1 . .883 1 .240E+03 
8 52. ,13 2, .085 1 , , 01OE+03 9 45. ,00 2 ,328 7 .500E+02 10 142. 10 2. ,085 8. .490E+02 11 135. 00 1 . .810 1 ,210EtO3 12 125. .54 1 , ,573 2. .950E+03 13 113, 20 1 . .393 1 .690E+03 14 98, 13 1 . .293 1 , ,820E+03 15 81. 87 1 . .293 1, .980E+03 

16 66. ,80 1. .393 1 . 770E+03 17 54. 46 1 . ,573 1 ,490E*03 18 45. 00 1 . ,810 1 . .350E+03 19 37. 88 2. ,085 9. • 910E+02 . 20 150. 95 1. .883 9. 370E+02 21 144. 46 1 , ,573 1 . .380E*03 22 135. 00 1 . ,293 1 . .720E*03 23 120. 96 1 . .066 2 060E+03 
24 101. 31 0. 933 2. 470E+03 25 78. 69 0. .933 2, ,530E*03 26 59. 04 1 . 066 2, ,280E+03 27 45. 00 1 . .293 1, ,930E+03 28 35. 54 1 , 573 1. 530E»03 29 29. 06 1 . 883 1 . ,170E+03 30 161 . 57 1 . 735 1 , 040E+03 31 156. 80 1 . .393 3. .120E+03 32 149. 04 1 . 066 2. 130E+03 33 135. ,00 0 ,776 2 .510E+03 34 10B. 44 0, ,578 2. .820E*03 35 71 . 57 0 .578 5 .060E+03 36 45. 00 0, ,776 4. ,350E+03 37 30, 96 1, .066 2 ,190E+03 38 23, 20 1 . ,393 t, ,730E+03 39 18, 44 .735 1 ,330E+C3 40 173. .66 1 , ,656 1 . 210E+03 41 171 . 87 1, .293 1 .760E+03 42 168. 69 0. ,933 2. . 2B0E+03 43 161. 57 6. ,578 2 . B30E+03 44 135. 00 0. 259 3. 270E+03 45 45. 00 0, ,259 3. .510E+03 46 18. 44 0. 578 4, 710E+03 47 .11. 31 0. .933 2 540E+03 48 a. .13 1. ,293 1 . 910E1-03 49 6. 34 1. .656 1 , ,470E+03 50 186. 34 1. 656 1 , ,280E+03 51 188. 13 1 . ,293 1, ,820E+03 52 191. 31 0. 933 2. 330E+03 53 198. 44 0. 578 5, ,090E+03 54 225. 00 0. 259 3. .570E+03 55 315. 00 0. ,259 3. .580E+03 SE 341 . 57 0. 578 3. 190E*03 57 348, 69 0. 933 2. .570E+03 58 351. 87 1, ,293 1 . ,920E+03 59 353, 66 1. .656 1 .550E+D3 60 198. .44 1. ,735 1 . 360E+03 61 203, 20 1. .393 1 .720E+03 62 210, 96 1. .066 2. .290E+03 63 225, 00 0, .776 2 ,830E+03 64 251. .57 0 ,578 3. .190E*03 65 288, .44 0 .578 3 .330E+03 66 315 ,00 0 .776 2 .980E+03 6 7 329 .00 1 .066 2 ,390E+03 68 336. .80 1, ,393 1 . .850E+03 69 341 . .57 1 .735 1 .410E+03 70 209, .05 1, ,883 1 .270E+03 71 215, .54 1 .573 1 .580E+03 72 225. ,00 1, .293 2, ,000E*03 73 239, ,04 1 .066 2 .510E+03 14 258, ,69 0. .933 2 ,770E*03 75 281, ,31 0 .933 2 .900E+03 76 300. .96 1, ,066 4. 470E+03 77 315, 00 1 ,293 2 .090E+03 78 324. 46 1 , ,573 1, .630E+03 79 330, .95 1, ,883 1 ,OOOE+03 80 217. .88 2, .085 2, 730E+03 81 225. 00 1 ,810 1 ,400E+03 82 234. 46 1, 573 3, .090E+03 83 246. .80 1 .393 1 .940E+03 84 261 . ,87 1 .293 2, ,280E+03 85 276 ,13 1 .293 2 .300E+03 815 293 .20 1 ,393 2 .030E+03 87 305. .54 1 .573 1 .780E+03 88 315, ,00 i .810 1, ,460E+03 89 322 , 13 2 .035 1 .OOOE+03 90 225, .00 2. .328 9 .690E+02 91 232, , 13 2 .085 a .390E+02 92 240. ,95 1, ,383 1 . . 330E+03 93 251 . ,57 1 .735 1 .520E+03 34 263. .66 1, ,656 1 .680E+03 95 278. .34 1 . ,656 1 ,660E+03 96 288. ,44 1 , ,735 1, .560E+03 97 299, ,06 1 .883 1 .360E+03 98 307. ,88 2, ,085 1 ,190E+03 99 315. 00 2. .328 i. .OOOE+03 100 0. 2. ,445 7. , 080E*02 101 0, 3 . 175 5 .350E+02 102 0. 4. 445 2. ,500E+02 103 0. 5. 715 i, ,460E+02 
104 0. 6, 985 8. 450E+01 105 22. 50 2 .445 7, ,560E+02 106 22. 50 3, 175 5. ,150E+02 107 22. 50 4. 445 2, ,470E+02 108 22. 50 5, ,715 1 . 330E*02 109 22, 50 6, ,985 8 .180E+01 110 45, 00 3 ,175 4 .620E+02 111 45. .00 4, .445 2 .290E+02 
112 45. .oo 5 .715 1 . .260E+02 113 45 ,00 6 .935 7 ,910E+01 114 67. ,50 2, ,445 7 .640E+02 115 67. 50 3, ,175 4 ,620E+02 116 67. .50 4, ,445 2, ,040E+02 117 67, ,50 5 ,715 1 .250E+02 118 67. ,50 6, 985 7 ,280E+01 119 SO. 00 2. 445 2. ,140E+03 120 90, ,00 3, . 175 4. . 58;E*02 121 CO, .00 4 ,445 2 .120E+02 122 90, 00 5. 715 1 , ,170E+02 123 90. 00 6, 985 7, 730E+01 124 112. ,50 2 .445 2 .OOOE+03 12'" 112 .50 3 . 175 4 .460E+02 126 112, ,50 4 .445 2 .070E+02 127 112, 50 5, .715 1 .250E+02 128 112 .50 6 .985 7 , 380E1-01 li'J 135 00 3 . 175 4 .060E+02 130 135, 00 4 ,445 2 .020E+02 131 135. 00 5, .715 1 ,170E+02 132 135 .00 6 .985 7 210E+01 133 157 . CO 2 .445 7 .030E+02 134 157, ,50 3 ,175 3 .960E*02 135 157, ,50 4 .445 2 .020E*02 136 157 .50 5 .715 1 .160E*02 137 157 .50 6 ,985 7 .340E+01 138 180 ,00 2 .445 6 .910E+02 139 180. .00 3 .175 4 .190E*02 
140 180 .00 4 .445 2 .110E+02 141 180 .00 3 .715 1 .160E+02 142 180 .00 6 .985 7 .330E+01 143 202, ,50 2 .445 7, .130E*02 144 202 .50 3 .175 4 .540E+02 145 202 .50 4 .445 2 .040E+02 146 202. .50 5 ,715 1 .220E+02 147 202, 50 6. .985 7 .700E+01 148 

zer 

.00 3 . 175 4 .690E+02 149 225 .00 4 .445 2 . 1 70E+02 150 225. 00 5 ,715 1 .190E+02 151 225, 00 6. .985 7 , 760E-»O1 152 247 .50 2 .445 8 .030E+02 153 247. .50 3 . 175 5 . 110E+02 154 247, 50 4, .445 2 .230E+02 155 247. 50 5, ,715 1 ."250E+02 156 247 .50 6 .985 8 ,OOOE+01 157 270, ,00 2 .445 2 , 2R0E + 03 158 270. 00 3, . 175 4 .740E+02 159 270, 00 4, ,445 2 . 140E+02 160 270 .00 5 .715 1 .310E+02 161 270 .00 6 .965 7 .640E+01 162 292 ,50 2 .445 8 .790E+02 163 292, .50 3 . 173 5 .030E+02 164 292 .50 4 .445 2 .000E+02 165 292 . 50 5 .715 1 . 250E+02 166 292 .50 6 .98? 7 .940E+01 167 315, 00 3 , 175 5 .320E+02 168 315 .00 4 .445 2 370E»02 163 315 ,00 5 .715 1 .400E+02 170 3I5 ,00 6 .985 8 .540E+01 171 337, 50 2, ,445 8 ,OOOE+02 172 337 .50 3 .175 5 ,OOOE+02 1/3 337. .50 4 .445 2 .740E+02 174 337, ,50 5, .715 9 .770E+01 175 337. 50 6, ,985 8 .620E+01 



Table B-42. 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY 12GEV 
TARGET FP RUN 73 
PLATE NO PI 9 
PLATE LOCATION..5 

16 
20 
24 
28 
32 
36 
40 
44 
48 
52 
56 
60 
64 
68 
72 
76 
80 
84 
88 
92 
96 

100 
104 
108 
1 12 
116 
120 
124 
28 
32 

136 
140 
144 
148 
152 
156 
160 
164 
168 
172 

ANGLE 
135.00 
96.34 
52. 13 
125.54 
66.80 

150.95 
101.31 
35.54 

149.04 
45.00 

173.66 
135.00 

a.13 
191.31 
341.57 
193.44 
251.57 
336.60 
225.00 
300.96 
217.88 
261.87 
315.00 
240.95 
283.4.1 

0. 
O. 

22.50 
45.00 
67.50 
90.00 
ll2.50 
Il2.50 
135.00 
157.50 
1 80. 00 
202. 50 
225.00 
247.50 
247.50 
270.00 
292.50 
315.00 
337.50 

RADIUS 
2.328 
1 .656 
2.085 
1 .573 
1 .393 
1 .883 
0.933 
1 .573 
1 .066 
0.776 
1 .656 
0.259 
1 .293 
0.933 
0.578 
1 .735 
0.578 
1 .393 
I .293 
1 .066 
2.085 
1 .293 
1 .810 
1 .883 
1 .735 
2.445 
6.985 
5.715 
5.715 
4.445 
3. 175 
2.445 
6.985 
6.985 
5.715 
4.445 
3. 175 
3. 175 
2.445 
6.9G5 
5.715 
4.445 
4.445 
3. 175 

DOSE 
5.430E+02 
9.170E+02 
6.870E+02 
9.140E*02 
1 170E+03 

220E+02 
490E*03 

1.010E*03 
1.330E+03 
1.660E*03 
8.250E+02 
1.950E+03 
1.260E*03 
1.420E+03 
1.860E+03 
8.180E+02 
1.840E*03 
1.120E+03 
1.230E*03 
1.560E+03 
6.620E+02 
1.340E*03 
9.190E*02 
8.060E+02 
9.760E+02 
5.690E+02 
9.140E*01 
1.410E+02 
1.330E+02 
1. 970E + 02 
3.580E+02 
5.200E*02 
8.570E»01 
8.530E+01 
1,190E*02 
1.85CC-02 
3.480E*-02 
4.000E+02 
5.840E+02 
1.250£*02 
1.350E+02 
2.110E*02 
2.200E+02 
4.060E+02 

2 5 
2 9 
3 3 
3 7 

G5 
6 9 

85 
69 
93 
97 

101 
105 
109 
1 !3 
1 17 
121 
125 
129 
133 
137 
M l 
145 
149 
153 
15/ 
161 
165 
169 
173 

ANGLE RAD [ US 
127. 88 2. 005 
83. 66 1 . 656 
45. 00 2. 323 

1 13. 20 1 . 393 
54. 46 1 . 573 

144. 46 1 . 573 
78. 69 0. 933 
29. 06 1 . 883 

135. 00 0 776 
30. 96 1 .066 

171 , 87 1 293 45. 00 0 259 
6. 34 1 656 

1 98. .44 0 . 578 348. .69 0 .933 
203. 20 1 ,393 
288. 44 0 ,578 
341 . 57 1 .733 
239. 04 1. .066 
315 .00 1 .293 
225 ,00 1 .810 
278 . 13 1 .293 
322. . 13 2 .085 
251 .57 1 . 735 
259 .06 1 .003 

0 3 . 175 
22 !50 2 .445 
22 .50 6 .905 
45 .00 6 .985 
67 .50 5 .715 
90 .00 4 .445 
1 12 .50 3 . 175 
135 .00 3 . 175 
157 .50 2 . 445 
157.50 
180.00 
202.50 
225.00 
247.50 
270.00 
•?70. 00 
292.50 
315.00 
337.50 

DOSE 
6.570E+02 
9.110E+02 
6. !20E-»02 
1 . 060F>03 
1 ,010E*03 
9.070E»02 
1 . 5205>03 
S.070E*02 
1 . 5S0E+03 
1 . 390E1-03 
1 . iOOE+03 
2.000F*n3 
9. 390E+02 
1 .0/0E+03 
1 .600E+03 
1 .070E+03 
1 .830^+03 
9.180E+02 
1.480E+03 
1.5IGE+G3 
8.220E+02 
1 .310E*03 
7.S20E*02 
9.200E*02 
G.840E>02 
4. 1 10E>02 
5.92OE+02 
9.650E+01 
8. 800E*-01 

5.715 
4.445 
4.445 
3. 175 
2.445 
6.985 
5.715 
5.715 
4,445 

300E+02 
930E'02 
520F+02 
260:. *02 
910E+02 
140EI01 
290F.H-02 
900F+0? 
100E+01 
610'-. >02 
010LH02 
570E-I01 
340"'02 
360E*02 
P60E+02 

14 
18 
22 
26 
30 
34 
38 
42 
46 
50 
54 
S3 
62 
56 
70 
74 
78 
82 
06 
90 
94 
93 

102 
10S 
1 10 
1 14 
1 13 
122 
126 
130 
1 34 
133 
142 
140 
150 
154 iue 
162 

71 .57 
142.10 
98. 13 
45.00 

135.00 
59.04 

161.57 
108.44 
23.20 

168.69 
18.44 

1 86.34 
225.00 
351.87 
210.96 
315.00 
209.05 
258.69 
324.46 
234.46 
293.20 
225.00 
263.66 
307.66 

0. 
22.50 
45.00 
67.50 
67.50 
90.00 
112.50 
135.00 
157.50 
180.00 
180.00 
202.50 
225.00 
247.50 
270.00 
292.50 
29?.50 

RADIUS 
I .883 
1 .735 
Z.085 
1 .293 
1 .810 
1 .293 
1 .066 
1 .735 
0.578 
1 .393 
0.933 
0.578 
1 .656 
0.259 
1 .293 
1 .066 
0.776 
1 .883 
0.933 
1 .573 
1 .573 
1 .393 
2.328 
1 .656 
2.085 

445 
3. 175 
3. 175 
2.445 
6.985 
5.715 
4.445 
4.445 
3. 175 
2.445 
6.985 
5.715 
5.715 
4.445 
3. 1 75 
2.445 
6.965 
6.985 
5.715 

DOSE 
7.630E+02 
1.120E*03 
6.310E*02 
1.200E*03 
8.490E»O2 
1 . 370E+03 
1.410E+03 
7.920E+02 
1.820E*03 
1.460E*03 
1.410E*03 
1.750E*03 
8.410E*02 
1.970E+03 
1.340E*03 
1 .370E*03 
1 .740E*03 
7.670E»02 
1.690E*03 
1.100E*03 
1.030E»03 
1.290E*03 
8.140E*02 
1.O00E+O3 
7.470E*02 
2.440E+02 
3.950E*02 
3.680E*02 
5.240E*02 
8.6B0E*01 
1.260E*02 
2.000E+02 
1.950E+02 
3.430E+02 
4.850E+02 
9.100E+01 

.900E*02 

. 320E*02 
,040E+02 

3.850E<02 
5.6S0E*02 
8.560E+01 
8.9SOE+01 
1 .450E+02 

1 1 
15 
19 
23 
27 
31 
35 
39 
43 
47 
51 
55 
59 
63 
67 
71 
75 
79 
83 
87 
91 
95 
99 

103 
107 
111 
115 
119 
123 
127 
131 
135 
139 
143 
147 
151 
155 
159 
163 
167 
171 
175 

ANGLE 
108.44 
60.95 

135.00 
81 .87 
37.88 

120.96 
45.00 

156.SO 
71 .57 
18.44 

161.57 
11 .31 

188.13 
315.00 
353.66 
225.00 
329.00 
215.54 
281.31 
330.95 
246.80 
305.54 
232.13 
276.34 
315.00 

0. 
22.50 
45.00 
67.50 
90.00 
90.00 
112.50 
135.00 
157.50 
180.00 
202.50 
202.50 
225.00 
247.50 
270.00 
292.50 
315.00 
33;.50 
337.50 

RADIUS 
1 .735 
1 .883 
1 .810 
1 .293 
2.085 
1 .066 
1 .293 
1 .393 
0.578 
1.735 
0.578 
0.933 
1 .293 
0.259 
1 .656 
0.776 
1 .066 
1 .573 
0.933 
1 .883 
1 .393 
1 .573 
2.085 
1 .656 
2.328 
5.715 
4.445 
4.445 
3.175 
2.445 
S.985 
5.715 
5.71!. 
4.445 
3. 175 
2.445 
6.985 
6.985 
5.715 
4.445 
3.175 
3. 175 
2.445 
6.985 

DJSE 
8.{,00E*02 
8.220E+02 
7.670E*02 
1.260E*03 
7.180E+02 
1.380E*03 
1.230E+03 
1.01OE+03 
1.820E+03 
8.650E+02 
1.680E+03 
1.490E+03 
1.130E+03 
1.990E+03 
9.020E+02 
1.720E*03 
1.460E+03 
9.700E*02 
1.700E+03 
1.120E+03 
1.220E+03 
1.050E+03 
6.900E+02 
9.820E+02 
6.250E»02 
1.440E+02 
2.380E*02 
2.110E*02 
3.480E+02 
5.130E+02 
8.560E*-01 
1.250E+02 
1.270E+02 
1.840E*02 
3.370E*02 
5.080E+02 
8.940Et01 
3.330E+02 
1.330E*02 
2.000E+02 
3.850E+02 
3.720E*02 
5.870E*02 
9.200E*01 



Table B-43. 

RUN DATE 1/12/77 PARTICLE PROTON BEAM ENERGY 1 2GEV TARGET FP RUN 74 PLATE NO P22 PLATE LOCATION..1 

NO 0 4 

20 24 28 32 36 40 
44 48 52 56 60 64 68 72 76 80 84 68 92 96 100 104 108 1 12 116 120 124 128 132 136 140 144 148 152 156 160 164 168 172 

ANGLE 135.00 96.34 52. 13 125.54 6S.80 150.95 101.31 35.54 149.04 45.00 173.66 135.00 3. 13 191.31 341.57 193.44 251.57 336.80 225.OO 300.96 217.88 261.87 315.00 240.95 283.44 0. 0. 22.50 45.00 67.50 90.00 1-2.50 112.50 135.00 157.50 180.00 202.50 225. 00 247.50 247.50 270.00 292.50 315.00 337. 50-

RAD1US 2.328 1 .656 2.085 1 .573 1 .393 1 .883 
0.933 1 .573 1 .066 0.776 
1 .656 0.259 1 .293 0.933 0.578 1 .735 0.578 1 .393 1 .293 1 .066 2.085 1 .293 1 .810 1 .883 1 .735 2.445 6.985 5.715 5.715 4.445 3. 175 2.445 6.985 6.985 5.715 4.445 3.175 3.175 2.445 6.985 5.715 4.445 4.445 3. 175 

DOSE 1.540E+02 3.980E+02 2.860E*02 4.300E*02 6.810E*02 2.810E»02 9.670E1-02 4.790E+02 8.410E1-02 1.360E+03 4.060E+02 1 .820E+03 7.170E*02 1.150E+03 1 .520E-I-03 4.390E+02 1.690E+03 7.500E+02 9.33OE*02 1 .250E+03 2.910E+02 1.040E+03 5.650E+02 5.170E*02 6.170E+02 2.610E+02 3.730E+01 2.610E101 5.490E+0I 3.950E+01 1.250E+02 1.420E+02 1.230E+01 3.300E*01 2.000E+01 7.300E+01 8.580E+01 9.340EV01 2.230E»02 1. 400E<-01 2.310E+01 4.870E*01 5.130E+01 1.480E+02 

NO 1 5 9 13 17 21 25 29 33 37 41 45 

65 69 73 77 81 85 89 93 97 101 105 109 113 117 121 125 129 133 137 141 145 149 153 157 161 165 169 173 

ANGLE 127.88 63.66 45.00 113.20 54.46 144.46 78.69 29.06 135.00 30.96 1.71 .67 45.00 6.34 198.44 348.69 203.20 288.44 341.57 239.04 315.00 225.00 278.13 322.13 251.57 299.06 0. 22.50 22.50 45.00 67.50 90.00 1 1 2. 50 135.00 157.50 157.50 180.00 202.50 225.00 247.50 270.00 270.00 292.50 315.00 337 . 50 

RADIUS 2.085 1 .656 2.328 1 .393 1 .573 1 .573 0.933 1 .883 0.776 1 .066 1 .293 0.259 1 .656 0.57B 0.933 1 .393 0.578 1 .735 1 .066 1 .293 1.810 1 .293 2.085 1 .735 1 .683 3. 175 2.445 6.985 6.985 5.715 4.445 3. 1 75 3. 175 2.445 6.985 5.715 4.445 4.445 3. 175 2.445 6.985 5.715 5.715 4.445 

DOSE 2.250E+02 3.960E+02 
1.910E+02 5.390Et-02 4. 690E+02 4. 110E+02 9.820E+02 3.300E*02 1 . 120E*-03 8.790E+02 6.630E+02 1.690E+03 4.490E+02 1.480E"03 1 .130E+03 7.910E+02 1.780E+03 4.990E+02 1 .230E*03 9.680E*02 4.740E*02 1.090E*03 3,670E*02 E.160E+02 5.680E+02 1.470E*02 2.040E*02 1.440E+01 3. 820E-*01 4.960E+01 7.250E+01 7.550E*01 7.670E+01 1.410E+02 1.250E+01 5.I30E+01 3.990E*01 4.320EI-01 1.500E*02 2.260E+02 1.470E+01 2.580E+01 2.790E+01 f..570Et-01 

90 94 98 102 106 110 1 14 1 18 122 126 130 134 138 142 146 150 lC-1 158 162 166 170 174 

ANGLE 119.06 71 ,57 142.10 90. 13 45.00 135.OC 59.0. 161.57 106.44 23.20 168.69 18.44 186.34 225.00 351.87 210.96 315.00 209.05 258.69 324.46 234.46 293.20 225.00 263.66 307.88 0. 22.50 45.00 67.50 67.50 90 00 1 1£ 1 135 ..0 157.50 180.00 180.00 202.50 225.00 247.5P 270.00 292.50 292.50 315,00 337.50 

RADIUS 1 .S83 1 .735 2.085 1 .293 1 .810 1 .293 1 .066 1 .735 0.578 1 .393 0.933 0.578 1 .656 0.259 1 . 293 1 .066 0. 77P 1 .88-0. 933 1 . 573 1 .573 1 .393 2.328 1 .656 2.085. 4.445 3. 175 3. 175 2.445 6.985 5.715 4.445 4.445 3. 175 2.445 6.985 5. 715 5.715 4.445 3. 175 2.445 6.985 6.985 5.715 

DOSE NO ANGLE RADIUS DOSE 
2. 680E*02 3 108.44 1 .735 3.420E+02 
3. 730E*02 7 60.95 1 .883 3.020E+02 
f>t 190E*02 11 135.00 1 .810 3.080E+02 

770E*02 15 81 .87 1 .293 7.440E*02 
130E*02 19 37.88 2.085 2.450E*02 

6. 430E+02 23 120.96 1 .066 B.480E+02 
8, 850E+02 27 45.00 1 .293 6.690E+02 
3. 290E*02 31 156.80 1 .393 5.590E+02 
1 . 530E<-03 35 71 .57 0.578 1.370E+03 
6. 550E+02 39 18.44 1 .735 4.070E+02 
1 , 060E+03 43 161.57 0.576 1,420E+03 
1 ,450E*03 47 11.31 0.933 1.090E+03 
4 .260E*02 51 188.13 1 .293 7.470E+02 
1 .780E*03 55 315.00 0.259 1.820E+03 
7 U1OE+02 59 353.66 1 .656 3.O3OE+02 
1 . 260E*03 63 225.00 0.776 1.44C"+03 
1 . 490E+03 67 329.00 1 .066 1 . 12C 1-03 
4, .140E+02 71 215.54 1 .573 6.760t+02 
1 ,380E*03 75 281 .31 0.933 1.420E+03 
6 .500E*02 79 330.95 1 .883 4.090E+02 
6 .990E+02 83 246.80 1 .393 9.370E+02 
1 010E+03 87 305.54 1 .573 7.140E+02 
2 .340E*02 91 232.13 2.085 3.480E+02 
6 .990E+0- 95 276.34 1 .656 6.840E+02 
3 .760E+02 99 315.00 2.328 2.610E+02 
7 . 250E-tO1 103 0. 5.715 6.090E+01 
1 .180L*02 107 22.50 4.445 5.430E+01 
1 .300E+02 111 45.00 4.445 4.220E+01 
1 .540E*02 1 15 67.50 3. 175 1.290E+02 
1 ,320E+01 1 19 90.00 2.445 1.440E+02 
4 ,820E+01 123 90.00 6.9B5 1.220E+01 
3 . 570E-J01 127 112.50 5.715 2.100E+01 
3 .580E+01 131 135.00 5.715 2.010E+01 
8 .160E+01 135 157.50 4.445 3.690E+01 
2 .130E+02 139 180.00 3. 175 8.300E+01 
1 .230E*01 143 202.50 2.445 2.320E+02 
2 310E*01 147 202.50 6.985 1.300E+01 2 . 340E*01 151 225.00 6.985 1.400E*01 4 .480E*01 155 247.50 5.715 2.420E*01 1 . 020EH-02 159 270.00 4.445 4.500E+01 2 .810E+02 163 292.50 3. 175 1.140E+02 1 .550E*01 167 315.00 3. 176 1.170E*02 
4 .360E+01 171 337.50 2.445 2.690E+02 2 .910E1-01 175 337. 50 6.985 1.520E»01 



Table B-44. 

RUN DATE 1/12/77 PARTI CLE PROTON BEAM ENERGY 1 2GEV TARGET FP RUN 74 PLATE NO P23 PLATE LOCATION..2 

NO ANSLE 
0 135, ,00 
4 96. 34 8 52. 13 
12 125. 54 
IE 66. SO 
20 150. 95 
24 101 . 31 
28 35. 54 
3 2 149, ,04-36 45. .00 40 173. .66 
44 133. 00 
48 8. ,13 
52 191 . 31 56 341 . 57 
60 198. 44 
64 251. 57 
68 336. 80 
72 225. 00 
76 300. 96 
eo 217. 88 
84 261. 87 
as 315. 00 
92 240. 95 
96 288. 44 

100 0. 
104 0. 
108 22. iso 112 45. ,00 116 67. ,50 
120 90. .00 
124 112, ,50 
128 112. 50 
132 135. 00 136 157. 50 
140 180, 00 
144 202 ,50 
146 225 ,00 152 247 ,50 156 247 .50 
160 270 00 
164 292 .50 
168 315, ,00 172 337. .50 

RADIUS 2.328 1 .656 2.085 1 .573 1 .393 1.883 0.933 1 .573 1 .066 0.776 1 .656 0.259 1 .293 0.933 0.578 1 .735 0.378 1 .393 1 .293 1 .066 2.085 1.293 1 .810 1 .883 1 .735 2.445 6.985 5.715 5.715 4.445 3.175 2.445 6.985 6.985 5.715 4.445 3. 175 3. 175 2.445 6.985 5.715 4.445 4.445 3. 175 

DOSE NO ANOLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
6. ,810E+02 1 127. 88 2. ,085 8. 620E+02 2 119. 06 1 , 883 1 , 070E+03 3 .108. 44 1 , 733 1 , 250E<03 
1 . 490E+03 5 83. 66 1 , 656 1 . 510E+03 6 71. 5 7 1. 735 1. 480E+03 7 60. 95 1. 883 1 . 350E*03 
1 . 200E*03 9 45. 00 2. 328 9. 570E*02 10 142. 10 2. 085 9. 580E+02 11 135. 00 1 . 810 1 . 6S0E+03 
1 . 520E*03 13 1 13. 20 1 , 393 1 , 870E+03 14 98. 13 1 . 293 1 . 940Et03 15 81 . 87 1 . 293 2. 050E*03 
1 . 990E+03 17 54. 46 1 . 573 1 , 750E*03 18 45. 00 1 . 810 1 , 050E*03 19 37. 88 2. 085 1 . 210E+03 
9. 860E+02 21 144. 46 1 . 573 1 . 340E+03 22 135. 00 1, 293 1 . 940E+03 23 120. 96 1 . 066 2. 1 90E+03 
2. 550E+03 25 78. 69 0. 933 2, 740E+03 26 59. 04 1 . 066 2. 660E+03 27 45. 00 1, 293 2, 260E+03 
2. , 150E-I-03 29 29. 06 1 . 883 1 . ,440E»03 30 161 . 57 1 . 735 1 . 10CE+03 31 156. 80 1. 393 1 . 730E*03 
2 ,030E+03 33 135, 00 0, ,776 2 ,720E*03 34 108. 44 0 ,578 3 ,230E+03 35 71 . 5 7 0 .578 3 .740E+03 
4 ,100E*03 37 30, 96 1 ,066 3 .400E*03 38 23. 20 1 , ,393 2 , 140E1-03 39 18. 44 1 ,735 1 ,660E+03 
1 .330E+03 41 171, ,87 1 .293 1 .660E+03 42 168. 69 0 .933 2 .330E+03 43 161 . 57 0 .578 2 .990E+03 
3. ,850E+03 45 45. 00 0. ,259 4, ,050E+03 46 18. 44 0, 578 3, ,940E+03 47 11. 31 0, .933 3. 990E+03 
2. ,480E+03 49 6. 34 I , .656 1 , .820E+03 50 186. 34 i. 656 1 , ,390E+03 51 188. 13 1, .293 1 , 710E+03 
2, ,430E*03 53 198. 44 0. .578 3. ,230E+03 54 225. 00 0. 259 4. 020E+03 55 315. 00 0, .259 4, ,390E+03 
4, 050E+03 57 348. 69 0. ,933 3, ,37OE+03 58 351 . 87 1, 293 2, 610E+03 59 353. 66 1, ,656 1 ,880E+03 
1 . 220E+03 61 203, 20 1, ,393 1 ,670E+03 62 210. 96 1, ,066 2 ,310E+03 63 225. 00 0 .776 3 .630E+03 
3, .820E+03 65 288, 44 0. .578 4, .170E+03 66 315. 00 0, ,778 3. .960E+03 67 329. 00 1 ,066 3 310E+03 
2. ,390E*03 69 341 , 57 1. .735 1 .760E+03 70 209. 05 I , .883 1 . .040E*03 71 215. 54 1 ,573 1 ,660E+03 
1 . .950E*03 73 239. 04 1. .066 2 .620E+03 74 258. 69 0, ,933 3, ,0B0E+03 75 281 . 31 0 ,933 3, ,330E+03 
3. .320E+03 77 315. 00 1, .293 3 .090E*03 78 324. 46 1, ,573 2 .140E*03 79 330. 95 1 .883 1 ,650E+03 
9, ,030E+02 81 225, 00 1 .810 1 ,450E*03 82 234. 46 1 .573 1 ,630E+03 83 246. 80 1 .393 1 .980E+03 
2. .<40E+03 8 5 278, , 13 1 ,293 2 .520E+03 86 293, 2 0 1, ,393 2 .460E+03 87 305, 54 1, .573 2 ,150E+03 
1 ,780Ef03 89 322, ,13 2 .085 1 •370E+03 90 225. 00 2 .328 7 ,810Et02 91 232. .13 2 .085 9 .860E+02 
1 .260E+03 93 251 , ,57 1 .735 1 .510E+03 94 263. 66 1 .656 1 ,720E»03 95 276. 34 1 .656 1 .800E+03 
1 .790E*03 97 299, 06 1 ,883 1 .540E+03 98 307. 88 2 .085 1 ,350E*03 99 315. 00 2 .328 1 ,100E*03 
1 ,040E+03 101 0. 3 .175 6 .110E*02 102 0, 4 .445 2 .840E*02 103 0, 5 .715 1 ,200E+02 
5 . 800E*01 105 22 !50 2 .445 9 . 300E+02 106 22. 50 3 .175 5 .520E*02 107 22, 50 4 .445 2 .330E+02 
9 .910E*01 109 22. .50 6 .985 5 .070E+01 110 45. 00 3 .175 4 .610E+02 111 45, .00 4 .445 1 910E+02 
a .680E+01 1 13 45 ,00 6 .965 4 .710E+01 114 67. .50 2 .445 7 .770E+02 115 67, ,50 3 .175 4 .120E+02 
1 .670E*02 1 17 67 ,50 5 .715 7 .670E*O1 11.8 67. .50 6 .985 4 .OlOEtOI 119 90, ,00 2 .445 7 .220E+02 
3 .880E+02 121 90 ,00 4 .445 1 .550E*02 122 90. .00 5 .715 7 .120E+01 123 90, ,00 6 .985 3 .810E+01 
6 .460E+02 125 112 .50 3 .175 3 .410E*02 126 112, ,50 4 .445 1 .400E+02 127 112, ,50 5 .715 6 .850E+01 
3 ,330E+01 129 135, 00 3, ,175 3 .410E+02 130 135. 00 4, .445 1 ,340E+02 131 135, 00 5, ,715 6, 960E+01 
3 ,660E+01 133 157. 50 2, ,445 5 .740E+02 134 157, 50 3 .175 3 .lbOE+02 135 157. 50 4 .445 1 , 210E+02 6 ,510E+01 137 157, 50 6 .985 3 .600E+01 138 180. 00 2 .445 6 .040E+02 139 180. 00 3 ,175 3, ,260E+02 
1 .820E+02 141 180 .00 5 .713 6 .570E*01 142 160 .00 6 .965 3 .470E*01 143 202 ,50 2 .445 6 .140E+02 
3 .530E+02 145 202 .50 4 .445 1 .400E+02 146 202 .50 5 .715 6 .360E+01 147 202 ,50 6 .985 3 .530E+01 
3 .830E+02 149 225 ,00 4 .445 1 .510E+02 150 225 ,00 5 .715 7 .170E+01 151 225 .00 6 .985 8 .310E+01 
7 .200E+02 153 247 .50 3 . 175 3 .950E+02 154 247 .50 4 .445 1 . 580E-1-02 155 247 .50 5 .715 7 .770E*01 
4 .120E*01 157 270 ,00 2 .445 e .550E+02 158 270 .00 3 . 175 4 .490E+02 159 270 .00 4 .445 1 .700E+02 
8 . 270E*01 161 270 .00 6 .985 4 .210E+01 162 292 .50 2 .445 1 .030E+03 163 292 .50 3 .175 4 .800E+02 
1 .920E*02 165 292 .50 5 .715 8 .590E*01 166 2^2 . '"0 6 .985 8 .700E+01 167 315 .00 3 .175 b .300E+02 
2 .OO0E+O2 169 315 ,00 5 ,715 9 .7S0EI01 170 315 . ' • — 6 .985 5 .070E+01 171 337, 50 2 .445 1 ,070E+03 
5 .770E*02 173 337 .50 4 .445 2 . 540EI-02 174 J37 .50 5 .715 1 .130E+02 175 337. .50 6 .985 5 .670E*01 



Table B-45. 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERGY 1 2GEV 
TARGET FP RUN 74 
PLATE HO P24 
PLATE LOCATI ON. .4 

0 
4 
e 
12 
iE 
20 
24 
28 
32 
3E 
40 
44 

72 
76 
80 
84 
88 
92 
96 

100 
104 
108 
112 
1 16 
120 
124 
128 
132 
136 
140 
144 
148 
152 
156 
160 
164 
16B 
172 

ANSLE 
135.00 
96.34 
52. 13 

125.54 
66.80 

150.95 
101.31 
35.54 

149.04 
45.00 
173.66 
135.00 

8. 13 
191.31 
341.57 
198.44 
251.57 
336.80 
225.00 
300.96 
217.B8 
261.87 
315.00 
240.95 
288.44 

O. 
0. 

22.50 
45.00 
67.50 
90.00 

112.50 
1 12. 50 
135.00 
157.50 
180.00 
202.50 
225.00 
247.50 
247.50 
270.00 
292.50 
315.00 
337.50 

RADIUS 
2.328 
1 .656 
2.085 
1 .573 
1 .393 
1 .883 
0.933 
1 .573 
1 .066 
0.776 
1 .656 
0.259 
1 .293 
0.933 
0.578 
1 .735 
0.578 
1 .393 
1 .293 
1 .066 
2.085 
1 .293 
1 .810 
1 .883 
1 .735 
2.445 
6.985 
5.715 
5.715 
4.445 
3. 175 
2.445 
6.985 
6. 9B5 
5.715 
4.445 
3. 175 
3. 175 
2.445 
6.985 
5.715 
4.445 
4.445 
3. 175 

DOSE 
270E+02 
730E+02 
910E+02 
860E+02 
020E+02 
870E+02 
170E+02 
420E+02 
100E+02 
71 OE1-02 
590E+02 
690E+02 
600E+02 

6.060E+02 
1.100E+03 
2.370E+02 
9.790E+02 
4. 400E+02 
4.710E+02 
6.720E+02 
1.900E+02 
5.480E+02 
3.160E+02 
2.340E+C2 
3.250E+02 
1 .850E+02 
6.230E+01 
2.060E+02 
2. 260E+02 
2.440E+02 
1.120E+02 
1.450E+02 
5.940E+01 
5.920E+01 
6.870E+01 
8.590E+01 
1 . 120C+02 
1 . 13OE+02 
1 .53OE+02 
1 .980E+02 
2.16OE+02 
8.850E+01 
2.440E+02 
1.39OE+02 

NO 
1 
5 
9 

13 
17 
21 
25 
29 
33 
37 
41 
45 

61 
65 
69 
73 
77 
81 
85 
89 
93 
97 

101 
105 
109 
1 13 
117 
121 
125 
129 
133 
137 
141 
145 
149 
153 
157 
161 
165 
169 
173 

ANSLE 
127.88 
83.66 
45.00 

113.20 
54.46 

144.46 
78.69 
29.06 

135.00 
30.96 
171.87 
45.00 
6.34 

198.44 
346.69 
203.20 
288.44 
341.57 
239.04 
315.00 
225.00 
278.13 
322.13 
251.57 
299.06 

0. 
22.50 
22.50 
45. 00 
67.50 
90. 00 

1 12.50 
135.00 
157.50 
157.50 ieo.00 
202.50 
225.00 
247.50 
270.00 
270.00 
292.50 
315.00 
3rs7.50 

RADIUS 
2.085 
1 .656 
2.328 
1 .393 
1 . 573 
1 .573 
0.933 
1 .883 
0.776 
1 .066 
1 .293 
0.259 
1 .656 
0.578 
0.933 
1 .393 
0.578 
1 .735 
1 .066 
1 .293 
1 .810 
1 .293 
2.085 
1 .735 
1 .883 
3. 175 
2.445 
6.985 
6. 985 
5: 715 
4.445 
3. 175 

3. 175 
2.445 
6.985 
5.715 
4. 4 -15 
4. 445 
3 . 175 
2 . 4 4 5 
6 . 9 e 5 
5 . 7 1 5 
5 . 7 1 5 
A. 445 

DOSE 
1.780E+02 
5.450E>02 
1.690E+02 
3.640EI02 
3.250E+02 
2.710E+02 
6.640E+02 
2.430E+02 
7.140E+02 
6.250E+02 
3.920E+02 
1.210E*03 
3.100E+02 
8.930E+02 
7. 100E+02 
3.8006+02 
9.7806+02 
2.950E+02 
6.320E+02 
5.370E+02 
2.540E+02 
5.460E*02 
2.170E+02 
3.080E+02 
2.660E+02 
1.4406+02 
1.720E+02 
6.250I: + 01 
1.670E+02 
7.1106+01 
2.280E+02 
1 .0706+02 
2.610EI-02 
1 . 360E --m 
5.970E+U1 
6.9406+01 
8.0206*01 
8.900E+01 
1.150E+02 
1.6306+02 
5.9706+01 
7.S60E+01 
7.3506+01 
1 . 0-J06 + 02 

NO 
2 

82 
86 
90 
94 
98 

102 
106 
1 10 
1 14 
1 18 
122 
126 
130 
134 
138 
142 
146 
150 
154 
158 
162 
166 
170 
174 

ANGLE 
119.06 
71 .57 
142.10 
98. 13 
45.00 
135.00 
59.04 
161.57 
108.44 
23.20 
168.69 
18.44 

186.34 
225.00 
351.87 
210.96 
315.00 
209.05 
258.69 
324.46 
234.46 
293.20 
225.00 
263.66 
307.88 

0. 
22.50 
45.00 
67.50 
67.50 
90.00 
112.50 
135.00 
157.50 
180.00 
180.00 
202.50 
225.00 
247.50 
270.00 
2^2.50 
292.50 
315.00 
337.50 

RADIUS 
1 .883 
1 .735 
2.085 
1 .293 
1 .810 
1 .293 
1 .066 
1 .735 
0.578 
1 .393 
0.933 
0.578 
1 .656 
0.259 
1 .293 
1 .066 
0.776 
1 .883 
O. 933 
1 . 573 
1 .573 
1 .393 
2.328 
1 .656 
2.085 
4.445 
3. 175 
3. 175 
2.445 
6.985 
5.715 
4.445 
4.445 
3. 175 
2.445 
6.985 
5,715 
5.715 
4.445 
3. 175 
2.445 
6.985 
6.985 
5.715 

DOSE 
2.070E+02 
2.630E+02 
1 .760E + 02 
4.480E+02 
2.550E+02 
4.040EI-02 
5.880E+G2 
3.760E+02 
6.590E+02 
4.270E+02 
5.860E+02 
9.060E+02 
4.540E+02 
1.040E+03 
6.420E+02 
5.840E+02 
8.510E+C2 
2.28OE+02 
7.71OE+02 
3.840E+02 
3.590E+02 
4.900E+02 
1.700E+02 
3.310E+02 
2.210E+02 
1.050E+02 
1.310E+02 
2.690E+02 
1.520E+02 
6.190E+01 
7.370E+01 
8.690E+01 
8.270E+01 
2.670E+02 
1.430E+02 
1.670E+02 
7.030Et01 
7.460E+01 
B.570E+01 

210E+02 
720E+02 
230E+01 
6906+02 
850E+01 

NO 
3 
7 

11 
15 
19 
23 
27 
31 
35 
39 
43 
47 

63 
67 
71 
75 
79 
83 
87 
91 
95 
99 

103 
107 
11 1 
115 
119 
123 
127 
131 
135 
139 
143 
147 
151 
155 
159 
163 
167 
171 
175 

ANSLE 
108.44 
60.95 
135.00 
81 .87 
37.88 
120.96 
45.00 
156.80 
71 .57 
18.44 

161 .57 
11.31 

188.13 
315.00 
353.66 
225.00 
329.00 
215.54 
281 . 31 
330.95 
246.80 
305.54 
232.13 
276.34 
315.00 

0. 
22.50 
45.00 
67.50 
90.00 
90.00 
112.50 
135.00 
157.50 
180.00 
202.50 
202.50 
225. 00 
247.50 
270.00 
292.50 
315.00 
337.50 
337.50 

RADIUS 
1.735 
1 .883 
1 .810 
1 .293 
2.085 
1 .066 
1 .293 
1 .393 
0.578 
1 . 735 
0.578 
0.933 
1 .293 
0.259 
1 .656 
0.776 
1 .066 
1 .573 
0.933 
1 .883 
1 .393 
1 .573 
2.085 
1 .656 
2.328 
5.715 
4.445 
4.445 
3.175 
2.445 
6.985 
5.715 
5.715 
4.445 
3. 175 
2.445 
6.985 
6.985 
5.715 
4.445 
3. 175 
3. 175 
.445 

6.985 

DOSE 
2.470E+02 
2.3206+02 
2.240E+02 
4.670E+02 
1.980E+02 
5.020E+02 
4.580E+02 
3.61OE+0Z 
8.4ZOE+02 
2.850E+02 
8.110E+02 
6.830E+02 
4.120E+02 

060E+03 
O8OE+02 
960E+02 
590E+02 
230E+02 
710E+02 
6806+02 
560E+02 
9806+02 
OOOE+02 
440E+02 
760E+02 
9706+02 

9.1106+01 
8.8706+01 
I.150E+02 
1.500E+02 
5.880E+01 
2.0406+02 
6.9006+01 
8.530E+01 
1.130E+02 
1 . 4406+02 
5.8306+01 
5.820E+01 
7.450E+01 
9.240E+01 
2.930E+02 
1.240E+02 
1.910E+02 
6.180E+01 



Table B-46. 

RUN DATE 1/12/77 PARTICLE PROTON BEAM ENERGY 1 2GEV TAR8ET FP RUN 74 PLATE NO P11 PLATE LOCATION..5 

e 
12 16 20 24 28 32 36 40 44 4a 52 96 60 64 68 72 76 80 84 88 92 96 100 104 106 112 116 120 124 128 132 136 140 144 148 152 156 160 164 16S 172 

ANGLE 135.00 96.34 52.13 125.54 66.80 150.95 101.31 35.54 149.04 45.00 173.66 135.00 8.13 191.31 341.57 198.44 251.57 336.60 225.00 300.96 217.88 261.87 315.00 240.95 288.44 O. 0. 22.50 45.00 67.50 90.00 112.50 112.50 135.00 157.50 180.00 202.50 225.00 247.50 247.50 270.00 292.50 315,00 337.50 

RADIUS 2.328 1.656 2.085 1.573 1 .393 1.883 0.933 1.573 1.066 0.776 1 .656 0.259 1.293 0.933 0.578 1 .735 0.578 1,393 1.293 1 .066 2.085 1.293 1.810 i . 883 1.735 2.445 6.985 5.715 5.715 4.445 3.175 2.445 -.985 .985 .715 .445 , 175 . 175 .445 .985 .715 ,.445 4.445 3. 175 

DOSE 3.720E+02 7.180E+02 4.630E+02 7.5I0E+02 8.760E+02 5.470E+02 1 .290E+03 7.630E+02 1.180E+03 1.480E+03 7.380E+02 2.130E+03 1 .050E+03 1 .450E+03 1.780E+03 7.330E+02 1.930E+03 1.010E+03 1 .240E+03 1 .470E+03 6.120E+02 1.260E+03 7.350E+02 6.67Ct+02 B.880E+02 4.300E+02 5.970E+0I 8.480E+01 7.730E+01 1 . 160E+02 2.010E+02 3.390E+02 5.850E+01 5.670E+01 7.890E+01 1.260E+02 2.220E+02 2.230E+02 4.150E+02 5.960E+01 7.900E+01 240E+02 250E+02 

2.720E+02 

NO 1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 lOi 105 109 113 117 121 125 129 133 137 141 145 149 153 157 161 165 169 173 

AN3LE 127.88 83.66 45.00 113.20 54. 46 144.46 78.69 29,06 135.00 30.96 171.87 45.00 6.34 198.44 348.69 203.20 288.44 
341.57 239,04 315.00 225.00 278.13 322.13 
251,57 299.06 0. 22.50 22,50 45.00 67.50 90.00 112.50 135.00 157.50 157.50 180.00 202.50 225.00 247.50 270.00 
270.00 292.50 31 5. 00 337.50 

RADIUS 2.085 1 .656 2.328 1.393 1 .573 1 .573 0.933 1.883 0.776 1 .066 1 .293 0.25S 1 .656 0.578 .933 .393 .578 .735 
.066 .293 .810 .293 .085 .735 .883 3. 175 2.445 6.985 6.985 5.715 4.445 3. 175 3. 175 2.445 6.985 5.715 4.445 4.445 3. 175 2.445 6.985 5.715 5.715 4.445 

DOSE 4.840E+02 7.150E+02 3.780E+02 9.210E+02 7.800E+02 7.430E+02 1,460E+03 5.590E+02 1.510E+03 1.200E+03 1.010E+03 1.950E+03 7.430E+02 1.600E+03 1.390E+03 1.050E+03 1 .950E+03 8.070E+02 1.490E+03 1.200E+O3 7.4B0E+02 1.230E+03 5.440E+02 9.190E+02 7.270E+02 3.4S0E+02 3.840E+02 6.010E+01 5.940E+01 7.950E+01 1 .180E+02 1.840E+02 2.010E+02 3.570E+02 1.D80E+02 8.140E+01 1.2S0E+02 1.290E+02 2.2B0E+02 4.140E+02 6.220E+01 8.610E+01 8.530E+01 1.480E+02 

NO 2 6 10 14 18 22 26 
30 34 38 42 46 50 54 58 62 66 70 74 78 82 66 90 94 98 102 106 110 114 118 122 126 130 134 138 142 146 150 154 158 162 166 

AN3LE 119.08 71 .57 
142.10 98.13 45.00 135.00 59.04 161.57 108.44 23.20 168.69 18.44 186.34 225.00 351.87 210.96 315.00 209.05 258.69 324.46 234.46 293.20 225.00 263.66 30/.88 0. 22.50 45.00 67.50 67.50 90.00 112.50 135.00 157.50 180.00 180.00 202.50 225.00 247.50 270.00 292.50 292.50 315.00 337.50 

RADIUS 1 .883 1 .735 2.085 1 .293 1 .810 1 .293 1 .066 1 .735 0.578 1 .393 0.933 0.578 1 .656 0.259 1 .293 1 .066 0.776 1 .883 0.933 573 
1 .573 393 32S 656 085 445 175 175 445 985 715 445 445 175 445 985 715 715 445 175 -.445 6.985 6.985 5.715 

DOSE 5.500E+02 6.390E+02 4.700E+02 9.900E+02 6.010E+02 1.020E+03 1.140E+03 6.750E+02 1.850E+03 1.040E+03 1.410E+03 1.660E+03 7.97OE+02 1.960E+03 1.150E+03 1.400E+03 1.670E+03 6.S40E+02 1.630E+03 9.070E+02 9.620E+02 1.120E+03 4.380E-I-02 9.250E+02 6.340E+02 1.580E+02 " 390E+02 050E+02 
070E+02 790E*01 870E+01 180E+02 170E+02 0E0E*02 580E+02 040E+02 .720E*01 8.330E*01 1.320E+02 2.400E1-02 4.650E*02 6.040E*01 6.060E+01 B.810E+01 

11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71 75 79 83 87 91 95 99 103 107 111 115 119 123 127 131 135 139 143 147 151 155 159 163 167 171 17B 

ANSLE 108.44 60.95 135.00 81.87 37.88 120.96 45.00 156.80 71.57 18.44 161.57 11.31 188.13 315.00 353.66 225.00 329.00 215.54 281 .31 330.95 246.80 305.54 232.13 
276.34 315.00 0. 22.50 45.00 67. SO 90.00 90.00 112.50 135.00 157,50 180.00 202.50 202.50 225.00 247. 50 270.00 292.50 315.00 337.50 337.50 

RADIUS 1 .735 1 .883 1.810 1.293 2.085 1 .066 1.293 1.393 0.578 1 .735 0.578 0.933 1.293 0.259 1 .656 0.776 1 .066 1.573 0.933 1.883 1 .393 1.573 2.085 1.656 .2.328 5.715 4.445 4.445 3.175 2.445 6.985 5.715 5.715 4.445 3.175 2.445 6.985 6.985 5.715 4.445 3.175 3. 175 2.445 6.985 

DOSE 6.7206+02 5.620B*02 5.6806+02 1 . 1106+03 4.740E+02 1.1506+03 9.3806+02 9.0206+02 1.8606+03 6. 69O6+02 1.360E+03 1.360E+03 1.090E+03 1 980E+03 620E+02 690E+03 400E+03 0906+02 
600E+03 390E+02 180E+03 400E+02 .5406+02 9.290E+02 4.460E+02 9.290E+01 1.430E+02 1 , 820E+02 2,0706+02 3.520E+02 1.0106+02 7.220E+01 7.710E+0I 1 . 1 40E+02 2.090E+02 3.8206+02 5.810E+01 6.110E+01 8.110E+01 1.270E+02 3.0606+02 2.3506+02 4.400E+02 1 .180E+02 



Table B-47. 

RUN DATE 1/12/77 
PARTICLE PROTON BE/.1 ENERGY 12GEV TARGET FP RUN 75 PLATE NO P16 PLATE LOCATION..1 

NO ANGLE 
0 133. 00 4 96. 34 a 52. 13 12 125. 54 16 66. 80 20 150. 95 24 101 . 31 28 35. 54 32 149. 04 36 45. 00 40 173. 66 44 135. 00 IS 3. 13 32 191 . 31 36 341. 57 60 198. 44 64 251 . 57 68 336. 80 72 225, ,00 76 300. .96 80 217, ,88 84 261 . 87 88 315, 00 92 240. .95 96 288. .44 100 0, 104 0 108 22 ̂ 50 112 45 ,00 116 67 .50 120 90 .00 124 112 ,50 128 112 ,50 132 135. .00 136 157 .50 140 180 .00 144 202 .50 148 225 .00 132 247 .50 136 247 .50 160 270, .00 164 292, .50 168 315 .00 172 337 .50 

RADIUS 
2.328 
1.656 
2.085 
1.573 
1 .393 
1 .883 0.933 
1.573 
1 .066 
0.776 I .656 0.259 
1.293 
0.933 
0.578 1 .735 0.578 
1 .393 
1 .293 
1 .066 
2.085 
1 .293 
1.810 
1 .883 
1 .735 
2.445 6.985 
5.715 
5.715 4.445 
3. 175 2.445 6.965 6.985 
5.715 
4.445 
3. 175 
3.175 
2.445 
6.985 
5.715 4.445 
4.445 
3. 175 

DOSE NO ANGLE 
3. 110E+01 1 127. 88 1 . 260E+02 5 83. 66 4. 110E+01 9 45. 00 1 . 470E+02 13 113. 20 1 . S40E+02 17 54. 46 7. 920E+01 21 144. 46 4. 200E+02 25 76. 69 1 . 170E+02 29 29. 06 3. 610E+02 33 135. 00 4. 410E*02 37 30. 96 1 . .370E+02 41 171 . 87 7, ,480E+02 45 45. 00 1 . ,940E+02 49 6. 34 4. 940E+02 53 198. 44 6. 190E*02 57 348. 69 1 . 400E+02 61 203. 20 7. ,500E*02 65 288. 44 1 , ,920E*02 69 341 . 57 3. .490E+02 73 239. 04 4, ,390E+02 77 315, 00 
8. .140E+01 81 225. 00 4, ,140E+02 85 278. 13 1 , .07QE*02 89 322. ,13 1 .470Et02 93 251 . 57 1 ,660E*02 97 299. 06 3 ,730E+01 101 0. 7. . 330E-01 105 22 !50 1 ,460E»00 109 22 ,50 1 .300E+00 113 45, .00 2 .480E*00 117 67 .50 7 .420E*00 121 90 ,00 2 .680E+01 125 112 ,50 7 .720E-01 129 135 .00 7 .210E-01 133 157 .50 1 .240E+00 137 157 .50 2 .600E+00 141 180 .00 9 . 990E+00 145 202 .50 9 .730E+00 149 225 .00 4 .050E+01 153 247 .50 7 .320E-01 157 270 .00 1 .310E-I-00 161 270 .00 2 . 780E+00 165 292 .50 3 .190E+00 169 315 .00 1 .740E+01 173 337 .50 

RADIUS 
2.085 

.656 

.328 

.393 

.573 

.573 
1.933 
.883 

1.776 
.066 
.293 
.259 

. .656 
0.578 
n.933 

.393 
1.578 
.735 
.066 
.293 
.810 
.293 
:.0B5 
.735 .883 3.175 2.445 6.985 6.985 5.715 4.445 3.175 3.175 2.445 6.985 5.715 4.445 4.445 3. 175 2.445 6.985 5.715 5.715 4.445 

DOSE 5.390E*01 1.230E+02 2.800E+01 2.050E+02 1.330E+02 1.530E+02 4.090E+02 6.080E*01 5.250E+02 3.010E+02 2.560E+02 7.340E*02 1.070E*02 6.820E+02 3.980E+02 2.630E+02 6.890E*02 1.030E+02 5.190E+02 2.760E+02 1.520E*02 3.860EtO2 7.100E*01 1.990E+02 1.210E+02 2.030E+01 3.200E*01 7.660E-01 7.000E-01 1.260E+00 2.540E1-00 7.440E*00 7.740E+00 2.670E+01 6.980E-01 1 .270E1-00 2.810E+00 2.770E+00 1,020E*01 4.300E*01 7.260E-01 1.320E*00 1.370E+00 6.510E+00 

10 14 18 22 26 30 34 36 42 46 SO 54 58 62 66 70 74 78 82 86 90 94 98 102 106 1 10 114 118 122 126 130 134 138 142 146 150 154 158 162 166 

ANGLE 119.06 71 .57 142.10 98. 13 45.00 135.00 59.04 161.57 108.44 23.20 168.69 18.44 186.34 225.00 351.87 210.96 315.00 209.05 256.69 324.46 234.46 293.20 225.00 263.66 307.88 0. 22.50 45.00 67.50 67.50 90.00 
1!2.50 1J5.00 157.50 180.00 1 00. 00 202.50 225.00 247.50 270.00 292.50 292.50 315.00 337.50 

RADIUS 1 .883 1 .735 2.085 .293 1 .810 1 .293 1 .066 t .735 0.578 1 .393 0.933 0.578 
1 . 656 
0.259 
1 .293 
1 .066 
o. ne 

883 933 573 573 393 328 656 085 445 3. 175 3. 175 2.445 6.985 5.715 4.445 4.445 3. 175 2.445 6.985 5.715 5.715 4.445 3. 173 2.445 6.985 6.985 5.715 

DOSE 8,2006*01 9.8806*01 5.510E+01 2.510E+02 7.320E+01 2.470E+02 3.190E*02 
1 . 110E + 02 
5.910E+02 
1.600E+02 
4.610E*02 
5.360E+02 
1.490E*02 
8.120E+02 
2.000E-I-02 
4.570E+02 
5.390E+02 
1.120E*02 
6.200E+02 
1.410E+02 
2.400E*02 
2.910E+02 
4.850E+01 
2. 1S0E+02 
7.540E*01 
1.010E+01 
1.320E+O1 
6.470E+00 
2.340E*01 
7.610E-01 
1 .310E*00 
2.450E+00 
2.500E+00 
b.510E+00 
a.780E*01 
7.100E-01 
1.170E+00 
1.340E+00 
2.760E+00 
9.670E*00 
3.820E*01 
7.460E-01 
7.310E-01 
1.600E+00 

11 
15 
19 
23 
27 
31 
35 39 43 47 SI 55 59 63 67 71 75 79 83 87 91 95 99 103 107 111 115 119 123 127 131 135 139 143 147 151 155 159 163 167 171 175 

ANGLE 108.44 60.95 135.00 81 .87 37.88 120.96 45.00 156.80 
71.57 18.44 161.57 11 .31 168.13 315.00 353.66 225.00 329.00 215.54 281.31 330.95 246.80 305.54 232.13 276.34 315.00 0. 22.50 45.00 67.50 90.00 90.00 112.50 135.00 157.50 180.00 202.50 202.50 225.00 247.50 270.00 292.50 315.00 337.50 337.50 

RADIUS 1 .735 1 .883 1.810 1 .293 2.085 1 .066 1 .293 1 .393 0.578 1.735 0.578 0.933 293 259 656 776 066 573 933 883 393 573 085 656 328 715 445 445 3.175 2.445 6.985 5.715 5.715 4.445 3.175 2.445 6.985 6.985 5.715 4.445 3. 175 3.175 2.445 6.983 

DOSE 1.O60E+02 7.410E+01 9.590E+01 2.370E*02 4.420E+01 3.480E*02 2.030E+02 2.120E+02 5.830E+02 8.530E*01 6.520E+02 3.650E*02 2.800E+02 7.84CE+02 
1 . 1 20E+02 
6.510E+02 
3.530E+02 
2.210E*02 
5.750E+02 
9.010E+01 
3.450E+02 
1.850E+02 
9.200E+01 
2.090E+02 
4.390E+01 
1 .750E+00 
4.710E+00 
2.620E+00 
7.780E+00 
2.630E+01 
7.230E-01 
1.260E+00 
1.280E+00 
2.380E+00 
8.950E+00 
3.350E+01 
7.360E-01 
7.850E-01 
1.340E+00 
2.770E+00 
1.O1OE+01 
' 230E+01 

920E+01 

7.130E-01 



Table B-48. 

RUN DATE 1/12/77 
PARTICLE PROTON 
BEAM ENERQY 12GEV 
TAR8ET FP RUN 76 
PLATE NO PIO 
PLATE LOCATION. . 1 

0 
4 
8 
12 
IE 
20 
24 
28 
32 
36 
40 
44 
48 
52 
56 
60 
64 
68 
72 
76 
80 
84 
88 
92 
96 
100 
104 
108 
112 
116 
120 
124 
128 
132 
136 
140 
144 
148 
1S2 
1S6 
160 
164 
168 
172 

ANGLE 
133.00 
96.34 
52.13 
125.54 
66.80 
150.95 
101.31 
35.54 
149.04 
45.00 
173.66 
135.00 
8.13 

191.31 
341 . 57 
198,44 
251 .57 
336.80 
225.00 
300.96 
217.88 
261 . 87 
315.00 
240.95 
288.44 
0. 
0. 

22.50 
49.00 
67.50 
90.00 
112.50 
112.50 
135.00 
157,50 
180.00 
202.50 
225.00 
247.50 
247.50 
270.00 
292.50 
31S.00 
337.50 

RADIUS 
2.328 
1.656 
2.085 
1.573 
1.393 
.883 
.933 
.573 

. .066 
0.776 
1 .656 
0.259 
1 .293 
0.S33 
0.578 
1.735 
0.578 
1.393 
1.293 
1 .066 
2.085 
1 .293 
1.810 
1 .883 
1 .735 
2.445 
6.985 
5.715 
5.715 
4.445 
3.175 
2.445 
6.985 
6.985 
5.715 
4.445 
3. 175 
3.175 
2.445 
6.985 
5.715 
4.445 
4.445 
3. 175 

DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE 
1, ,810E+02 1 127.88 2.085 2.920E+02 2 119.06 1 .883 4.700E+02 3 108.44 
8. .030E+02 5 83.66 1 .656 9.010E+02 6 71 . t'7 1 .735 6.970E+02 7 60.95 
3. .410E*02 9 45.00 2.328 2.030E+02 to 142. 1v' 2.085 2.750E*02 11 135.00 
8. 530E+02 13 113.20 1 .393 1.160E*03 14 98.13 1 .293 1.430E+03 15 81 .87 
1 . ,210E+03 17 54.46 1 .573 9.370E*02 18 45.00 1.810 5.600E+02 19 37.88 
4. ,190E+02 21 144.46 1.573 8.160E+02 22 135.00 1.293 1.350E+03 23 120.96 
2. .380E*03 25 78.69 0.933 2.620E+03 26 59.04 1 .066 2.290E+03 27 45.00 
9. .OOOE+02 29 29.06 1 .883 5.080E+02 30 161.57 1 .735 6.260E+02 31 156.80 
1 . .800E+03 33 135.00 0.776 2.700E+03 34 108.44 0.578 3.620E+03 35 71 .57 
2. 8S0E+03 37 30.96 1 .066 2.020E+03 36 23.20 1.393 1.200E+03 39 18.44 
6. .990E*02 41 171 .87 1 .293 1.320E*03 42 168.69 0.933 2.240E+03 43 161.57 
4. .660E+03 45 45.00 0.259 5.340E*03 46 18.44 0.578 3.750E+03 47 11 .31 
1. .500E+03 49 6.34 1 .656 8.090E+02 50 186.34 1 .656 7.620E+02 51 188.13 
2. .400E+03 53 19B.44 0.578 3.790E+03 54 225.00 0.259 5.100E+03 55 315.00 
4. ,670E*03 57 348.69 0.933 2.480E+03 58 351.87 1 .293 1.490E*03 59 353.66 
7, ,420E+02 61 203.20 1.393 1.280E+03 62 210.96 1.066 2.190E+03 63 225.00 
4. .350E+03 65 288.44 0.578 4.180E«03 66 315.00 0.776 3.550E*03 67 329.00 
1 . 450E1-03 69 341 . 57 1 .735 7.650E+0Z 70 209.05 1 .883 5.730E+02 71 215.54 
1 . .670E+03 73 239.04 1 .066 2.570E+03 74 258.69 0.933 3.670E*03 75 281.31 
2 .540E+03 77 315.00 1 .293 1.750E+03 78 324.46 1 .573 1.110E*03 79 330.95 
3. .950E+02 81 225.00 1 .810 7.470E+02 82 234.46 1 .573 1.190E+03 83 246.80 
2. ,060E+03 85 278.13 1.293 2.OB0E+03 86 293.20 1 .393 1.700E*03 87 305.54 
7, .740E*02 89 322.13 2.085 4.600E+02 90 225.00 2.328 2.550E*02 91 232.13 
6 ,970E+02 93 251 . 57 1 .735 9.570E+02 94 263.66 1 .656 1.140E*03 95 276.34 
9 .620E+02 97 299.06 1 .883 7.310E+02 98 307.88 2.085 5.160E+02 99 315.00 
2 ,760E+02 101 0. 3. 175 1.580E+02 102 0. 4.445 6.840E+01 103 0. 
4. .390E+00 105 22.50 2.445 2.170E+02 106 22.50 3. 175 1.040E+02 107 22.50 
9 .800E+00 109 22.50 6.985 4.380E*00 1 10 45.00 3. 175 6.600E+01 H I 45.00 
8 .980E+00 113 45.00 6.985 4.510E*00 114 67.50 2.445 1.810E+02 115 67.50 
1 .670E+01 117 67.50 5.715 8.400E+00 118 67.50 6. 985 4.I70E*00 119 90.00 
5 . 290E-f0t 121 90.00 4.445 1.780E+01 122 90.00 5.715 8.430E+00 123 90.00 
1 .500E+02 125 1 12. 50 3. 175 5.180E+01 126 112.50 4.445 1.690E+01 127 112.50 
4 .300E+00 129 135.00 3.175 5.450E+01 130 135.00 4.445 1 . 640E+01 131 135.00 
4 . 460E+00 133 157.50 2.445 1.530E*02 134 157.50 3. 175 5.330E+01 135 157.50 
7 .770E+00 137 157.50 6.985 3.870E-I-00 138 180.00 2.445 1.640E*02 139 180.00 
1 .730E+01 141 180.00 5.715 7.940E+00 142 180.00 6.985 4.220E*00 143 202.50 
5 .780E+01 145 202.50 4.445 1. 720E*01 146 202.50 5.715 7.480E*00 147 202.50 
5 .650E+01 149 225.00 4.445 1.730Et01 150 225.00 5.715 7.570E+00 151 225.00 
2 . 060E+02 153 247.50 3.175 6.330E*01 154 247.50 4.445 1.740E+01 155 247.50 
4 .230E+00 157 270.00 2.445 2.200E+02 158 270.00 3.175 6.730E+01 159 270.00 
7 . 560E+00 161 270.00 6.985 4.140E+00 162 292.50 2.445 2.320E+02 163 292.50 
1 .730E*01 165 292.50 5.715 7.500E*00 166 292.50 6.985 4.160E+00 167 315.00 
2 .090E+01 169 315.00 5.715 9.040E+00 170 315.00 6.985 4.170E+00 171 337.50 
1 .300E+02 173 337.50 4.445 4.330E*01 174 337.50 5.715 8.940E*00 175 337.50 

RADIUS 
1.735 
1 .883 
1 .810 
1 .293 
2.085 
1.066 
1 .293 
1 .393 
0.578 
1 .735 
0.578 
0.933 
1 .293 
0.259 
1 .656 
0.776 
1 .066 
1 .573 
0.933 
1 .883 
1 .393 
1 .573 
2.085 
1 .656 
2.328 
5.715 
4.445 
4.445 
3.175 
2.445 
6.985 
5.715 
5.715 
4.445 
3. 175 
2.445 
6.985 
6.985 
5.715 
4.445 
3.175 
3.175 
2.445 
6.985 

DOSE 
6.930E»02 
5.160E+02 
5.450E+02 
1.510E*03 
3.600E+02 
1.B20E+03 
1.460E+03 
1 . 100E-I-03 
3.560E+03 
7.31OE1-02 
3.660E+03 
2.460E+03 
1.510E+03 
6.110E+03 
8.260E+02 
3.250E+03 
2.170E+03 
1.090E+03 
3.130E+03 
6.500E+02 
1.670E+03 
1.320E+03 
4.470E+02 
1.190E+03 
2.970E+02 
1.030E+01 
3.650E+01 
1.840E+01 
5.580E+01 
1 .710E-:C;e 
4.3S0E*00 
8.540E+00 
B.150E*00 
1.730E+01 
5.720E+01 
1.730E+02 
3.930E+00 
3.920E+00 
B.320E+00 
1.730E+01 
6.760E+01 
8.520E+01 
2.850E+02 
4.090E*00 



Table B-49. 

RUN DATE 8/14/77 PARTICLE. PROTON BEAM ENERGY 120EV„ TARQET RUN 8p PLATE HO PIO PLATE LOCATION..1 

NO 0 4 
iS <s 24 a* 32 38 40 

68 72 76 80 

92 96 100 104 108 112 116 120 124 128 132 136 140 144 148 152 186 180 184 188 172 

ANGLE 138.OO 98.34 82.13 12B.84 86.80 190.93 101.31 
3S.S4 149.04 40.00 173.86 13B.0O 8.13 191.31 341.87 198.44 2B1.57 336.80 22S.00 300.96 217.88 261.87 316.00 240.95 
288.44 O. O. 22.BO 46.00 67.50 90.OO 112.50 112.50 135.00 157.50 18O.O0 202.50 225.00 247.50 247.50 270.00 292.50 318.00 337. 50 

RADIUS DOSE NO ANOLE RADIUS DOSE NO ANGLE 
2.326 2.527E+03 1 127.88 2.085 3.246E+03 2 119.06 1.656 5.196E+03 5 83.86 1.656 5.221E+03 6 71.57 2.085 3.281E+03 9 45.00 2.328 2.509E+03 10 142.10 1.573 3.404E+03 13 113.20 84.46 1.393 6.098E+03 14 98.13 1.393 G.456E+03 17 

113.20 84.46 1.573 3.391£+03 18 45.00 1.883 4.035E+03 21 144.46 1.573 5.122E+03 22 135.00 0.933 8.460E+03 25 78.69 0.933 8.468E+03 26 59.04 1.573 4.975E+03 29 29.06 1 .883 3.503E+03 30 161.57 1.066 a.304E+03 33 135.00 0.776 9.871E*03 34 108.44 0.776 8.803E+03 37 30.96 1 .066 7.570E*03 36 23.20 1.686 5.810E+03 41 171.67 1 .293 8.138E+03 42 168.69 0.259 1 .084E+04 45 45.00 0.259 1.107E+04 46 18.44 1.293 5.714E+03 49 6.34 1.656 4.462E+03 50 166.34 0.933 . 1.049E+04 53 198.44 0.578 1.061E+04 34 225.00 0.578 9.864E+03 57 348.69 0.933 S.034E+03 36 331.87 1.738 6.501E+07 61 203.20 1 .393 6.647E+03 62 210.96 0.576 1.123E+04 65 288.44 0.576 1 .OB5E+04 66 J1S.00 1.393 5.681E+03 69 341.57 1.735 4.120E+03 70 209.05 1.293 8.B31E+03 73 239.04 1.066 9.977E+03 74 258.69 1.066 8.479E+03 77 315.00 1 .293 6.991E+03 78 324.46 2.083 5.103E+03 81 225.00 1 .610 6.420E+03 82 234.46 1.293 7.613E+03 65 278.13 1.293 7.640E+03 86 293.20 1.810 4.S00E403 89 322.13 2.085 3.009E+03 90 225.00 1.883 5.087E*03 93 251.57 1 .735 5.197E+03 94 263.66 1.735 4.402E+03 97 299.08 1.883 3.692E+03 98 307.88 2.445 1.773E*03 101 0. 3.173 9.655E+02 102 0. 6.985 1 .693E+02 105 22.50 2.445 1.891E+03 106 22.50 5.715 2.499E402 109 22.50 6.983 1.5B1E+02 110 45.00 5.715 2.622E+02 113 45.00 6.983 1.667E+02 114 67.50 4.445 4.003E+02 117 67.30 3.715 2.593E+02 118 67.50 3,173 1.0B7E+03 121 90.00 4.445 4.503E+02 122 90,00 2,445 2.446E+03 123 112.50 3.175 1.098E+03 126 112.50 8.985 1.891E+02 129 133.00 3.175 1.076E+03 130 135.00 6.985 1 .732E+02 133 137.30 2.445 2.191E+03 134 157.50 3,713 2.S57E+02 137 157.50 6.985 1.863E+02 136 180,00 4.443 5.318E»02 141 180.00 5.715 2.884E+02 142 180.00 3,173 ' .267E+03 143 202.50 4.445 5.404E+02 146 202.50 3,173 1.287E+03 149 225.00 4.445 5.447E+02 150 225.00 2.445 H.082E*03 153 247.50 3.175 1.072E+03 154 247.50 6,985 .716E+02 137 270.00 2.445 1.751E+03 158 270.00 5,715 2.58SE+02 161 270.00 6.985 1.814E+02 162 292.50 4.445 4.514E+02 165 292.50 5.715 2.S29E+02 166 292.50 4.445 4.399E+02 169 313.00 3.715 2.8S4E*02 170 315.00 3,175 9.309E+02 173 337.30 4.445 4.541E+02 174 337.50 

RADIUS 1.8S3 735 085 293 810 293 066 735 -.378 1 .393 0.933 0.578 1 .656 0.259 1 .293 1 .066 0.776 1.863 0.933 1.573 1,573 1.393 2.328 1 .656 2.085 4.445 3. 175 3.175 2.445 6.985 5.715 4.445 4.445 3. 173 2.445 6. 985 3.715 3,713 4.445 3. 175 2,445 6.985 6,985 5.713 

DOSE 3.953E+03 5.011E+03 3.082E+03 6.B76E+03 3.994E+03 4.966E+03 8.008E+03 4.646E+03 1.005E+04 S.533E+03 9.933E+03 9.595E+03 6.614E*03 1.223E+04 
168E*03 022E+04 497E+03 592E+03 000E+04 287E»03 298E+03 389E*03 729E+03 348E+03 068EtO3 ._ 707E+02 103 301E+02 107 142E+03 111 2.325E*03 115 1.659E+02 119 2.689E+02 123 3.775E*02 127 4.778E+02 131 1.182E+03 135 2.727E+03 139 1 . 646E+02 1 43 3.118E+02 147 2.872E+02 151 

5.487E+02 " 218E+02 780E+03 783E+02 601E+02 

NO 3 7 11 13 19 23 27 31 33 39 43 47 51 53 39 63 67 71 75 79 83 87 91 95 99 

155 159 163 167 171 2.148E+02 175 

ANOLE 108.44 60.95 135.00 81 .87 37.88 120.96 45.00 156.80 71.57 18.44 161.57 11.31 166.13 315.00 353.66 225. 00 329.00 215.54 281.31 330.95 246.80 305.54 232.13 276.34 313.00 0. 22.50 45.00 67.50 90.00 90.00 112.50 135.00 157.50 180.00 202.50 202.50 225.00 247.50 270.00 292.50 315.00 337.50 337.50 

RADIUS 1.735 1 .883 1 .810 1.293 2.085 1 .066 1 .293 1 .393 0.578 1 .735 0.578 0.933 1 .293 0.259 ' 656 776 066 573 933 883 393 573 2.083 1 .636 2.326 ~ 713 445 445 175 445 985 713 715 445 175 445 985 6.985 5.715 4.445 3. 175 3.175 2.445 6.985 

DOSE 3.709E+03 4.492E+03 4.117E+03 6.598E+03 3.004E*03 7.761E*03 6.221E+03 6. 263E+03 8.302E+03 3.880E+03 1.073E+04 7.965E+03 8.010E+03 1.094E+04 4.205E+03 9.709E+03 7.530E+03 7.639E+03 9.372E+03 3.596E+03 8.204E*03 S.339E+03 3.666E+03 4.774E+03 2.260E+03 2.753E1-02 4.861E+02 4.450E+02 1.067E1-03 2.307E+03 1.606E+02 2.685E+02 2.99SE+02 4.865E+02 1.196E+03 3.303E1-03 1.782E+02 2.130E+02 2.990E+02 4.794E+02 9.197E+02 8.973E+02 2.000E+03 1.784E+02 



Table B-50. 

EUN DATE 6/14/77 PART J CUE PROTON BEAU ENERGY 12SEV TAR9ET. RUN 8 0 PLATE NO Pl» PLATE LOCATION. .2 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
0 139.00 2.323 1 .202E+04 1 127.BB 2.085 1 .253E+04 2 119.06 1 .683 1.270E+04 3 108.44 1 .735 1 .694E+04 4 96.34 1.ES6 1 .924E+04 5 83.66 1 .656 1 .077E+04 6 71.57 1 .735 2.567E+04 7 60.95 1 .883 2 . 275E+04 a 52.13 2.065 1 ,743E+04 9 45.00 2.328 1 .434E+04 10 142.10 2.085 1.OOOE+OO 11 135.00 1 .810 1 .OOOE+00 12 123.34 1.573 1 .OOOE+OO 13 113.20 1 .393 1 .OOOE+00 14 98.13 1 .293 1.OOOE+00 15 81.87 1 .293 1 .OOOE+00 16 66.60 1.393 1. .227E+04 17 54.46 1 .573 1 .950E+04 16 45.00 1 .810 1.OOOE+OO 19 37. BB 2.085 1 .299E+04 2D 150.95 1.683 1 .OOOE+00 21 144.4G 1 .573 1 .763E+04 22 135.00 1 .293 2.301E+04 23 120.96 1 .068 2 .635E+04 24 101.31 0.933 2 .910E+04 25 76.69 0.933 2 .794E+04 26 59.04 1 .066 2.804E+04 27 45.00 1 .293 3 .168E+04 26 35.54 1.573 2 .034E+04 29 29.06 1 .883 1 . 470E+04 30 161.57 1.735 3.363E+04 31 156.80 1 .393 1 .640E+04 32 149.04 1.06E 2 .665E+04 33 135.00 0.776 2 .872E+04 34 108.44 0.578 2.400E+04 35 71 .57 0.578 3 .229E+04 36 45.00 0.776 3 .162E+04 37 30.96 1.066 2 .403E+04 38 23.20 1 .393 1.972E+04 39 18.44 1 .735 1 .691E+04 40 173.66 1 .656 2 .162E+04 41 171.87 1 .293 2 .624E+04 42 168.69 0.933 3.055E+04 43 161.57 0.578 3 .619E+04 44 135.00 0.259 3 . 825E+04 45 45.00 0.259 3 .199E+04 46 16.44 0.578 •3.364E+04 47 11 .31 0.933 2 .566E+04 46 6.13 1.293 2 .036E+04 49 6.34 1.656 1 .567E+04 50 186.34 1 .656 2.308E+04 51 188.13 1 .293 2 .795E+04 62 191.31 0.933 3. .162E+04 53 198.44 0.578 3 .716E+04 54 225.00 0.259 3.464E+04 55 315.00 0.259 3 .547E+04 se 341.57 0.578 2 .972E+04 57 348.69 0.933 2 .811£+04 58 351.87 1 .293 2.177E+04 59 353.66 1 .656 1 .743E+04 60 198.44 1.735 2. .334E+04 61 203.20 1 .393 2 .635E+04 62 210.96 1 .066 3.019E+04 63 225.00 0.776 1 .OOOE+00 64 251.57 0.578 1. ,OOOE+OO 65 286.44 0.578 3 .286E+04 66 315.00 0.776 3.405E+04 67 329.00 1 .066 3 .322E+04 66 336.80 1.393 2. .849E+04 69 341.57 1 .735 1 .642E+04 70 209.05 1.883 1.OOOE+OO 71 215.54 1.573 1 .OOOE+OO 72 225.00 1.293 1 .OOOE+00 73 239.04 1.066 1 .OOOE+00 74 256.69 0.933 1.OOOE+00 75 281.31 0.933 1 .OOOE+00 76 300.96 1.06G 1. .OOOE+00 77 315.00 1 .293 1 ,OOOE+00 78 324.46 1 .573 1.992E+04 79 330.95 1 .883 1 .OOOE+00 60 217.88 2.085 1. . OOOE+OO 81 225.00 1 .810 1 .OOOE+00 82 234.46 1 .573 1.OOOE+00 83 246.80 1.393 1 .OOOE+00 84 261.87 1.293 1 . . OOOE+OO 65 278.13 1 .293 1 .OOOE+00 86 293.20 1 .393 1.OOOE+00 87 305.54 1.573 1 .OOOE+OO 86 315.00 1.810 2 .427E+04 89 322.13 2.0BS 1 .OOOE+00 90 225.00 2.328 1.OOOE+00 91 232.13 2.085 1 .OOOE+00 92 240.95 1.883 1 .OOOE+00 93 251.57 1.735 1 .OOOE+OO 94 263.66 1 .656 1 OOOE+00 95 276.34 1 .656 1 .OOOE+CO 96 286.44 1.735 1, . OOOE+OO 97 299.06 1 .883 1 .OOOE+00 98 307.SB 2.065 8.293E+03 99 315.00 2.328 1 .001E+04 100 0. 2.445 1, . OOOE+00 101 0. 3,175 1 .OOOE+00 102 0. 4.445 1 . 983E+03 103 0. 5.715 1 .02BE+03 104 0. 6.965 6. .O33E+02 105 22.50 2.445 1 .627E+04 106 22.50 3.175 4.962E+03 107 22.50 4.445 1 .640E+03 106 22.50 5.715 1 .081E+03 109 22.50 6.965 6 .7B6E+02 110 45.00 3. 175 5.460E+03 111 45.00 4.445 2 .131E+03 112 45.00 5.715 1. .121E+03 113 45.00 6.985 6 .243E+02 114 67.30 2.445 1.176E+04 115 67.50 3.175 6 .434E+03 116 67.50 4.445 2, . 340E+03 117 67.50 5.715 1 .206E+03 116 67.50 6.9S5 3.483E+02 119 90.00 2.445 1 .798E+04 120 90.00 3.175 6, 316E+03 121 90.00 4,445 2 498E+03 122 90.00 5.715 1.179E+03 123 90.00 6.983 6 .762E+02 124 112.50 2.445 2 . 122E+04 125 112.50 3.175 6 .414E+03 126 112.50 4.445 2.440E+03 127 112.50 5.715 1 .092E+03 126 112.50 6.985 6 .483E+02 129 135.00 3. 175 6 .637E+03 130 135.00 4.445 2.644E+03 131 135.00 5.715 1 .265E+03 132 135.00 6.985 7 ,056E+02 133 157.50 2.445 1 .113E+04 134 157.50 3. 175 6.219E+03 135 157.50 4.445 2 .562E+03 136 157.50 5.715 1. .371E+03 137 157.50 6.965 7 .634E+02 138 180.00 2.445 1.335E+04 139 160.00 3.175 6 .6B5E+03 140 180.00 4.445 2, ,664E+03 141 180.00 5.715 1 258E+03 142 180.00 6.985 B.014E+02 143 202.50 2.445 1 .340E+04 144 202.50 3.175 7 .640E+03 145 202.50 4.445 2 .823E+03 146 202.50 5.715 9.553E+02 147 202.50 6.985 7 .561E+02 148 225.00 3.175 6, ,540E+03 149 225.00 4.445 2 .695E+03 150 225.00 5.715 1.266E+03 151 225.00 6.985 6 .924E+02 1S2 247.50 2.445 1 , ,OOOE+00 153 247.50 3. 175 1 .OOOE+OO 154 247.50 4.445 2.447E+03 155 247.50 5.715 1 .270E+03 166 247.50 6.965 6. ,973E+02 157 270.00 2.445 1 .112E+04 158 270.00 3. 175 1.460E+04 159 270.00 4.445 2 .246E+03 160 27O.O0 5.715 1 . .144E+03 161 270.00 6.985 6 .683E+02 162 292.50 2.445 4.762E+03 163 292.50 3. 175 1 .741E+04 164 292.50 4.445 1, ,996E+03 165 292.50 5.715 1 .048E+03 166 292.50 6.985 6.15BE+02 167 315.00 3.175 2 .593E+04 166 315.00 4.445 1. .961E+03 169 315.00 5.715 1 .027E+03 170 315.00 6.985 6.332E+02 171 337.50 2.445 1 .OOOE+00 172 337.50 3.175 9. .046E+03 173 337.50 4.445 2 .033E+03 174 337.30 5.715 1.027E+03 175 337.50 6. 985 6 .382E+02 



Table B-51. 

RUN DATE 6/14/77 PARTICLE PROTON BEAM ENEROY 12QEV_ TAR8ET RUN 8P PLATE NO P23 PLATE LOCATION..3 

NO ANGLE RADIUS DOSE NO AN3LE RADIUS DOSE NO ANGLE 
<0 139.00 2.328 7, .B93E+03 1 127.88 2.085 9, 844E+03 2 119.06 
A 96.34 1.656 9 .948E+03 5 83.66 1.696 1 .267E+04 6 71 .57 s 92.13 2.085 9 .022E+03 9 45.00 2.32B 7 .455E+03 10 142.10 12 129.94 1 .573 1 .344E+04 13 113.20 1 .393 1 ,531E+04 14 98.13 16 66.60 1.393 1 .479E+04 17 54.46 1 .973 1 . ,372E+04 18 45.00 20 190.35 1.883 1 .145E+04 21 144.46 1.573 1 .423E+04 22 135.00 24 101.31 0.933 2 .003E+04 29 78.69 0.933 1 .907E+04 26 59.04 2a 35.94 1 .573 1 .278E+04 29 29.06 1.883 9 .721E+03 30 161.57 32 149.04 1.0E6 1 .563E+04 33 135.00 0.776 2 213E+04 34 108.44 36 45. OO 0.776 1 .972E+04 37 30.96 1 .066 1 ,652E+04 38 23.20 40 173.66 1.6S6 1 .465E+04 41 171.87 1.293 1 . ,784E+04 42 168.69 44 135.00 0.259 2 .155E+04 49 45.00 0.259 1 . .647E+04 46 1B.44 48 6.13 1.293 1 .451E+-04 49 6.34 1.656 1 .152E+04 50 186.34 92 191.31 0.933 2 .190E+04 53 198.44 0.578 2 .123E+04 54 225.00 96 341.57 0.578 2 .057E+04 57 348.69 0.933 1 .787E+04 58 351.87 60 19S.44 1.735 1 ,444E+04 61 203.20 1 .393 1 ,732E+04 62 210.96 S4 291.57 0.57S 2 .171E+04 65 288.44 0.578 2 .103E+04 E6 315.00 66 338.80 1 .393 1 .342E+04 69 341.57 1 .735 1 , ,028E+04 70 209.05 72 228.00 1.293 1 .868E+04 73 239.04 1 .066 1 .995E+04 74 258.69 76 300.96 1.066 1 .6996+04 77 315.00 1.2J3 1 .577E+04 78 324.46 SO 217.BS 2.085 1 .21SE+04 81 225.00 1 .810 1 .4C0E+04 82 234.46 84 281.87 1 .293 1 .779E+04 85 278.13 1 .293 1 .534E+04 86 293.20 as 315.00 1 .810 1 .080E+04 89 322.13 2.085 9 .019E+03 90 225.00 92 240.95 1.883 1 .160E+04 93 251.57 1 .735 1 .320E+04 94 263.66 96 288.44 1.735 1 .181E+04 97 299.06 1 .883 9 .787E+03 98 307.88 100 0. 2.445 6 .085E+03 101 0. 3.175 3 .665E+03 102 0. 104 0. 6.985 5 .175E+02 105 22.50 2.445 6 .476E+03 106 22.50 108 22.50 5.715 9 .136E+02 109 22.50 6.985 5 .206E+02 110 45.00 112 45. OO 5.715 9 .215E+02 113 45.00 6.985 5 .420E+02 114 67.50 116 67.50 4.445 1 .808E+03 117 67.50 5.715 9 .417E+02 IIS 67.50 120 90. OO 3.175 4 .391E+03 121 90.00 4.445 1 ,990E+03 122 90.00 124 112.50 2.445 7 .446E+03 125 112.50 3.175 4 .411E+03 126 112.50 '25 112.50 6.985 5 .790E+02 129 1 33.00 3. 175 4 .497E+03 130 135.00 132 135.00 8.985 5 .716E+02 133 157.50 2.445 7 .631E+03 134 157.50 136 157.50 5.715 1 .057E+03 137 157.50 6.985 5 .910E+02 138 180.00 140 180.00 4.445 2 .036E+03 141 180.00 5.715 a .618E+C2 142 160.00 144 202.50 3.175 5 .200E+03 145 202.50 4.445 2 . 008E+0U 146 202.50 

1<g 229.00 3.175 4 .961E+03 149 225.00 4.443 2 .O57E+03 150 22E.00 192 247.50 2.443 7 .793E+03 153 247.50 3. 175 4 .526E+03 154 247.50 196 247.50 6.985 5 ,964E+02 157 270.00 2.445 6 .810E+03 158 270.00 180 270.00 5.715 1 .006E+03 161 270.00 6.965 5 .344E+02 162 292.50 164 292.50 4.445 1 .604E+03 165 292.50 5.715 8 .792E+02 166 292.50 166 315.00 4.445 1 .667E+03 169 315.00 5.715 8 .845E+02 170 315.00 172 337.50 3. 175 3 .517E+03 173 337.50 4.445 1 .6932+03 174 337.50 

RADIUS 1 .883 1 .735 2.085 < .293 .810 .233 .066 .735 .578 .393 .933 .578 .656 .259 .293 .066 .776 . .883 0.933 1 .573 1 .573 1 .393 2.328 1 .656 2.085 4.445 3. 175 3. 175 2.445 6.985 S.715 4.445 4.445 3. 175 2.445 6.985 5.715 5.715 4.445 3.175 2.445 6.985 6.985 5.715 

DOSE 1 . 112E+04 1.206E+04 9.754E+03 1 " 279E+04 1.130E+04 1.944E+04 1.755E+04 1.289E+04 2.040E+04 1.320E+04 1.966E+04 2.002E+04 1.484E+04 2.203E+04 1.449E+04 2.003E+04 2.158E+04 1.374E+04 1.984E+04 9.666E+03 1.632E+04 1.548E+04 9.405E+03 1.303E+04 8.B32E+03 1.686E+03 3.808E+03 4.107E+03 7.509E+03 5.507E+02 9.6B2E+02 1.916E+03 1.857E+03 4.337E+03 8.236E+03 5.952E+02 1.157E+03 1.050E+03 2.026E+03 3.867E+03 6.311E+03 5.250E+02 5.243E+02 8.775E+02 

NO 3 7 

83 87 91 95 99 103 107 111 115 119 123 127 131 135 139 143 147 151 155 1S9 163 167 171 175 

ANGLE 
108.44 60.95 135.00 81 .87 37.88 120.96 45.00 156.80 71.57 18.44 161.57 11 .31 188. 13 315.00 353.66 225.00 329.00 215.54 281.31 330.95 246.80 305.54 232.13 276.34 315.00 0. 22.50 45.00 67.50 90.00 90.00 112.50 135.00 157.50 180.00 202.50 202.50 225.00 247.50 270.00 292.50 315.00 337.50 337.50 

RADIUS 1 .735 1 .883 1 .810 1 .293 ~ 085 066 293 393 578 735 578 933 293 259 656 776 066 573 933 883 393 573 085 656 32B 715 445 445 3. 175 2.445 6.9B5 5.715 5.715 4.445 3. 175 2.445 6.985 6.985 5.715 4.445 
3.175 3.179 449 6.985 

DOSE I.217E+04 1.062E+04 1.198E+04 1.613E+04 8.839E+03 1.721E+04 1.568E+04 1.694E+04 2.043E+04 1.089E+04 2.092E+04 1 .695E+04 1.813E+04 2.307E+04 1.147E+04 2.078E+04 1.716E+04 1.710E+04 2.039E+04 9.327E+03 1.796E+04 1.273E+04 1.168E+04 1.322E+04 7.185E+03 9.222E+02 1.703E+03 1.846E+03 4.260E+03 7.761E+03 5,788E+02 9.978E+02 1.026E+03 1.698E+03 4.915E+03 9.183E+03 6.318E+02 6.237E+02 1.008E403 1.605E+03 3.620E+03 3.529E+03 6.622E+03 4.993E+02 



APPENDIX C 
DOSE PLOTS FOR 

TLD DETECTORS EMBEDDED IN 2 3 8U PLATES 

RADIUS IN CM 

Fig. C-l. 

155 



RADIUS IN CM 

Fi 8 . C-2. 

156 



RUN DATE 9/ 15/76 
PARTICLE ELECTRON 
BEAM ENERGY 500HEV 
TARGET OP RUN 51 
PLATE NO D3 
PLATE LOCATION..3 
ANGLE IS 9 0 . 0 DEGREES 

RADIUS IN CM 

157 



— E*04 

R A D I U S IN CM 

FI B. C-4. 

158 



RUN DATE 9 / 1 5 / 7 6 
PART [CLE ELECTRON 
BEAM ENERGY 500MEV 
TARGET DP RUN 52 
PLATE NO 05 
PLATE LOCATION-.2 i 
ANGLE IS 9 0 . 0 DEGREES 

RADIUS IN CM 

Fig. C-5. 

159 



RADIUS IN CM 

Fie. C-6. 

lfiO 



RUN DATE 9/15/76 
PARTICLE ELECTRON 
BEAM ENERGY 500MEV 
TARGET DP RUN 55 
PLATE NO D7 
PLATE LOCATION.- 5 
ANGLE IS 90 .D DEGREES 

RADIUS IN CM 

Fig. C-7. 

161 



RUN DATE 9 / 1 5 / 7 6 
A PARTICLE ELECTRON 

j\ BEAM ENERGY., 50DMEV 
5 - / 1 TARGET DP RUN 53 
H " / \ PLATE NO D8 

/ I PLATE LOCATION-. 5 
3 1 \ ANGLE IS 90 .D DEGREES 

e 

E+04 

5 

t 

3 

2 

E*03 

5 
h 

3 

e 

E*0? 

5 

3 

2 

i i i 1 1 1 1 

RADIUS IN CH 

Fig. C-8. 

162 



RUN DATE 9 / 1 5 / 7 6 
PARTICLE ELECTRON 
BEAM ENERGY 500HEV 
TARGET DP RUN 54 
PLATE NO D9 
PLATE LOCATION.. 2. 
ANGLE IS 90.0 DEGREES 

5 -4 -
3 -
a -

E.03 " 

5 . 
1 -
3 -
2 -

E*02 -

5 

5 

RADIUS IN CM 

FiB. CD. 
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RADIUS IN CM 

Fit. C-10. 

164 



RUN DATE 1 8 / 9 / 7 6 
PARTICLE PROTON 
BEAM ENERGY 28.5GEV 
TARGET DP RUN 61 
PLATE NO DB 
PLATf LOCATION.. I 
ANGLE IS 9 0 . 0 DEGREES 

RADIUS IN CM 

Fig. Oil 

165 



RUN DATE I P / 9 / 7 6 

7 PARTICLE PROTON 
BEAM ENERGY 2B.5GEV 

6 TARGET DP RUN 61 
5 PLATR NO D7 

PLATF LOCATION. .5 
4 ANGLE IS 9 0 . 0 DEGREES 

3 A 

a / \ 

E'04 / \ 
7 / \ 
6 / \ 
5 / \ 
* / \ 
3 / \ 
2 / \ 

E-03 / \ 
7 
6 

5 

4 

3 

1 1 1 1 1 1 1 

RADIUS IN CM 

Fig. C-12. 

166 



RUN DATE IS/9/76 
PARTICLE PROTON 
Bf.AH ENERGY 28.5GEV 
TARGET DP RUN 61 
PLATE NO D8 
PLATF: LOCATION. .3 
ANGLE I S 9 0 . 0 DEGREE5 

RADIUS IN CM 

FiC C-13. 

167 



RADIUS IN CM 

Fl 8. ON. 

168 



COrt 

RADIUS IN CM 

Fi B . (-15. 

169 



RUN DATE 1 2 / 9 / 7 6 
PARTICLE PROTON 
BEAM ENERGY £B -50EV 
TARGET DP RUN 63 
PLATE NO Dl 
PLATF LOCATION.. I 
ANGLE IS 9 0 . 0 DEGREES 

RADIUS IN CM 

Fig. (-16. 

170 



RADII'S IN CM 

Ht. C-17. 

171 



RUN DATE 1 2 / 9 / 7 6 
PARTICLE PROTON 
BEAN ENERGY 28.5GEV 
TARGET OP RUN 6 3 
PLATE NO 0 3 
PLATE LOCATION..3 
ANGLE IS 9 0 . 0 DEGREES 

RADIUS IN CM 

Fig. C-IH. 

172 



RUN DATE 1 2 / 9 / 7 6 
PARTICLE PROTON 
BEAM ENERGY 28.5GEV 
TARGET DP RUN 63 
PLATE NO 04 
PLATE LOCATION.. 5 
ANGLE IS 9 0 . 0 DEGREES 

RADIUS IN CM 

Fig. C-19. 

173 



RADIUS ,'N CM 

Fi{. C-20. 

174 



RADIUS IN CM 

Fl t. M l . 

17." 



RADIUS IN CM 

Fi 8 . C-J2. 

176 



RUN DATE 1 /12 /77 
PARTICLE PROTON 
BEAM ENERGY 12GEV 
TARGET DP RUN 71 
PLATE NO DN 
PLATE LOCATION..5 
ANGLE 15 SD.O DEGREES 

c o e l 1 1 1 1 1 1 " -

RADIUS IN CM 

Fi B . C-23. 

177 



t*OH 
RUN DATE l / i e / 7 7 
PARTICLE PROTON 

7 BEAM ENERGY I8GEV 
e TARGET DP RUN IS 
5 PLATE NO 05 

PLATE LOCATION..5 

"* . ANGLE IS 9 0 . 0 OfGREES 

3 / \ 
e / \ 

E-03 

7 
6 

5 

s 

J 

a 

e-o? 

7 
6 

5 

* 
3 

8 

f * n i 1 1 1 1 1 1 1 

RADIUS IN CM 

Flj. C-2<. 

178 



RADIUS IN CM 

Flj . C-25. 

179 



RADIUS IN CM 

Fir cu. 

180 



RUN OATE 1 / 1 5 / 7 7 
PARTICLE PROTON 
BEAM ENERGY I2GEV 
TARGET OP RUN 74 
PLATE NO D8 
PLATE LOCATION.- I 
ANGLE 15 9 0 . 0 DEGREES 

RADIUS IN CM 

Fij. e n . 

181 



RADIUS IN CM 

H(. C2«. 

182 



RUN DATE l/l?/77 
PARTIO.G. ... PROTON 
SEAM ENERGY 12GEV 
TARGET DP RUN 7* 
PLATE NO DID 
PLATE LOCATION..5 
ANGLE IS 9 0 . 0 DEGREES 

RADIUS IN CM 

H* C-29. 

183 



D O S E - RAD5 
B - s 500E-02 
C - 5 .OOOE'Oa 
D - 7 .OOOE-02 
E - 1 .OOOE-03 
F • - 2 .OOOE«03 
G • - 4 .OOOE<03 
H • 
I • 

• 6 
• ] 

OOOE»03 
OOOE-04 

J -• e. 000E»04 
K - p. 500E>01 

RUN OATE 6/ I * '77 
PARTICLE PROTON 
BEAM ENERGY 1PGEV 
TARGET RUN 80 
PLATE NO 08 
PLATE LOCATION..I 

! -
1 '•'• 

Hi. C-30. 

184 



RUN DATE 6/11/T7 
PARTICLE PROTON 
AH ENERGY I ?GEV 

TARGET RUN 80 
PLATE NO 09 
PLATE LOCATION..2 

•\ 45° 90° •: 135° 

Hl.C-JI. 

185 



DOSE - RADS 
B - s.BooE-oe 
C - 5 . 0 0 0 E - 0 2 
D - 7.00OE»02 
E - 1.000E«03 
F - 2 .000E»03 
G - >».000E»O3 
H - 6 . " 1 0 E * 0 3 
I - 1 .OO0E«0t 
J - 2 .O00E-04 
K - 3 .000E*Ot 

RUN DATE 6/I4/77 
PARTICLE PROTON 
BEAM ENERGY l?OEV 
TARGET BUN 80 
PLATE NO DIO 
ATE LOCATION..3 

•! 0° 

! it 

HE. C-32. 

186 



APPENDIX D 
TLD DETECTORS IN " 8U PLATES 

FISSION DATA FROM INTEGRAL GAMMA COUNTING 
Figures D-l through D-32 are the numerical dose data (in rad X 10-') for TLD detectors in ;- ,8U plates (top 
half of the circle). Fission data (in rad X 10 -') from integral gamma counting measurements are included in 
the bottom half of the circle for comparison (where available). 
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APPENDIX E 
FISSION-DOSE DATA ALONG TWO AXES OF PLATES VS 

DISTANCE FROM THE CENTER OF EACH PLATE 

400 

300 — 

200 — 

100 

. , -, ! — 1 — 1 1 1 ' i ~i 1 ' 1 • T — — 

Lexan 

- 4.88-GeV p 
Run 2 -

- A 

0 

A 
0 

A 
0 

A 
9 Surface A 

A Surface B 
: 

_ A 
0 Surface C _ 

A 
0 0 

£ A _ 
- 0 0 

1 1 I 1 1 
V^ 

0 A 
0 

- f 1 1 

-

- 6 - 4 - 2 0 2 4 

Distance (X axis) from foil center — cm 

fUU 

300 

200 

i 1 ' 1 

A 

i 

A 

0 

A 

0 

1 

A 

0 

1 

0 
A 0 

i - | i 1 ' 

100 A V 
0 _ 

A o> A 0 

i 

0 
1 , ^r. 1 1 1 1 "T 

A 

i 1 i 
- 4 - 2 0 2 4 

Distance (Y axis) from foil center — cm 

FJj.E-1. 

221 



, ... , 1 1 — 1 — 1 : I 1 1 ' 1 1 ' 

-
Loxan 
4.88-GrjV 
Run? 

P • • 
A 

Surface D 

Surface F 

_ • 235,. c U near F 
— 

- • -

-
A 

D 
A • -

" • A A " 
- • • A -

1 

• 

1 1 
A 
1 

A 

I 1 1 1 

• 

1 ..t. T . 1 , 
-

- 4 - 2 0 2 4 
Distance IX axis) from foil center — cm 

1 1 ' 1 1 1 • 1 ' 1 ' 1 ' 1 ' 

-
A 

-

, 1 t ? 

6 
• 

.. i .. i . i 

A 

• 

• 
1 , 1 A 1 1 . 

-8 - 6 - 4 - 2 0 2 4 
Distance (Y axis) from foil center — cm 

Fig. E-2. 

222 



100 

80 -

60 

il 40 -

20 

1 ' 1 ' 

Lexan 

1 ' l ' 
D 

1 ' 1 ' I " I 

— 4.88-GeV p 
Run 3 

— 

_ (Back of target) 9 Surface 3E _ 

-
• 2 3 5 U n e a r 3 E 

-

- • -

1 1 , 1 . 1 i 

• 

1 . 1 , 1 , 

1 
' 

- 4 - 2 0 2 4 
Distance (X axis) from foil center — cm 

uu i 1 ' 1 ' 1 
Lex an 

2.1 GeV p 

1 1 ' 1 
9 

1 1 
• 
V 

1 1 ' 
Surface 4A 

Surface 48 
-

80 ~ Run4 a 
V 
• 
• 

• 
A 

Surface 4C 

Surface 4D 
— a 

V 
• 
• 0 Su rface 4E -

A Surface 4F 

60 
A A 

D 2 3 8 U near 4E 

40 -

20 

n , I 1 , 1 , 1 

D 

i l l i L 1 1 1 

-

- 2 0 2 4 

Distance (X axis) from foil center - cm 
Fit. £-4. 

223 



300 

2 2 0 0 1 -
I 

100 -

1 1 ' 1 

Lex an 

1 • 1 • 1 ' 1 f 1 i 

- 0.8 G«V p 
0 0 

D • 

0 Surface 5B -
_ 

Run 5 ' 0 0 
D • 

D 
A 

Surface 5C 

Surface 5D -
D 0 Surface 5E 

- 0 A Surface 5F • 

1 — 

A 

— 

A 
~ " 
- -

- -

- -

- -

- -

- -

-
1 i 1 i , . * * . l 1 i 1 J 

- 4 - 2 0 2 4 
Distance (X axis) from foil center - cm 

Flj.E-5. 

224 



14,000 

12,000 

i r 

• t O Lexan data 

- 6 - 4 - 2 0 2 4 
Distance (Y axis) from foil center - cm 

Flj.E-6. 

225 



14,000 

12,000 

10,000 

8,000 

6,000 

4.000 -

2.0001 

14,000 -

12,000 -

10,000 -

8.000 ~ 

6,000 

4.0001 -

2,000! 

" 0 U surface 51B 
(2.5 mm added io 
width) 

_L 

I ' I 

I, O Lexan data 

_u_L o 
- 8 - 6 - 4 - 2 0 2 4 6 8 

Distance (X axis) from foil center — cm 

I I 1 I 

<S 

o c 

1/20 X 

8 -6 -4 -2 0 6 8 

Distance (Y axis) from foil center - cm 

Fij. E-7. 

226 



100 

2.5 mm added 
Lexan 

2 3 8 U surface 51C 
(2.5 mm added 
to width) 

- 4 - 2 0 2 4 
Distance (X axis) from foil cent >r — cm 

i | . | -

2.5 mm added 

_J i ! i 
-6 -4 -2 0 2 4 

Distance (Y axis) from foil center - cm 

Fie.E-8. 

227 



100 

80 

60 

40 

20 

- i — r 
2.5 mm added 

Lexan 

238,, „ 

1 ' 1 r 

- 4 - 2 0 2 4 
Distance (X axis) from foil center — cm 

uu 

80 

1 1 ' 1 ' 1 ' _ J i ' 1 ' 1 ' 
— » H h - — 2.5 mm added 

1 

-
60 -

40: 

; 
-

201 J\ -

n . i . 1 . « , * • - + « * , 1 , ^ r ^ t e » 1 1 • 
-8 - 6 - 4 - 2 0 2 4 

Distance (Y axis) from foil center — cm 

Hj.E-9. 

228 



28,000 

24,000 

20,000 

16,000 

12,000 

8,000 

4,000 
TO 

I 
0) 0 

U surface 52A 

Radiochemtstry-plate D-4 

I I 
• 235 

™ U gamma count 

^ U gamma count 

D 2 3 5 u " " W o u m 
O ^ Lexan data 

y count , _ 

mo°?°^°- J°ad 
- 6 - 4 - 2 0 2 4 

Distance (X axis) from foil center - cm 

I Z.'JUU 1 1 1 , l | 1 1 1 

0,000 

' 

— 

8,000 1 I 
' I I '. 

-

6,000 

4,000 

2,000 

0 

d A A \° 

1 r v r x k > / l 1 1 ^ 1 

1 
1 

1 

-8 - 6 - 4 - 2 0 2 4 
Distance (Y axis) from foil center - cm 

FlfrE-lO. 

229 



20,000 

16,000 

12,000 

8,000 

4,000 

i 1 1 1 . j 1 1 r 

? 
BjO Lexandata 

O' 0 ' 
_ i i i _i L 

- 4 - 2 0 2 4 6 

Distance (X axis) from foil center - cm 

22,000 

20,000 -

16,000 

12,000 -

8,000 

4,000 

-8 - 6 - 4 - 2 0 2 4 6 8 

Distance (Y axis) from foil center — cm 

Ki E . E - l l 

230 



10,000 

8,000 

1 I ' 1 • I ' U 

" 2 3 8 6 I " ° U surface 52C j . 

Radiocliemistry, plate D5 i • 

1 • 1 ' 1 
V U, total gamma 

• U, total gamma 

D 2 3 5 u 1 4 0 B a 

i 

count 

count 

6,000 ~ I N 
# r O Lexandata 

1 
-

4,000 
1 0 / / \ A -

2,000 •A i *S^ p 
. l V * l .of , 1 i 

- 8 - 6 - 4 - 2 0 2 4 6 
Distance (X axis) f rom foi l center — cm 

16,000 — 

14,000 -

12,000 

•A - 2 ' 0 2 4 6 

Distance (Y axis) f rom fo i l center - cm 

Fit. £•«• 

231 



10,000 
I I I I I I I 

99 

8,000 
2 3 8Usurtee52n • ] I J • • O Lexan data 
(5 mm added I I 1 1 
to width! / | I I 

6,000 / » ' I 
4,000 

• /• $ 4 X 
2,000 

0 1 r X X j O o O - C X T 1 1 \ k ) O r v W f e 
- 4 - 2 8 2 4 

Distance (X axis) from foil center — cm 

14,00(j 

12,000 

10,000 

8,000 -

6,000 -

4,000 -

2,000 -

- 4 - 2 0 2 4 

Distance (Y axis! from foil center — cm 

Fij. E-13. 

232 



r 1 ' 1 ' 1 ' o ' 1 1 1 ' 1 

20 - o -
2 3 8 U sulfate 52E 

o • , 0 Lexan iiata -
16 

12 
O 0 

/ o 

-o 
o ^ 

o 
o 

8 

/ 
/ 

/ 
op o 

0 ° V o v o 
o o N -

4 

' 

o 

1 1 1 , 1 1 1 1 1 . I I I ! 

-

-8 - 6 - 4 - 2 0 2 4 
Distance IX axis) from foil center — cm 

2U i 1 ' 1 ' 1 ' l 0 ' 1 • 1 ' 1 • i 

o 
16 

N . o o 
— 

v°" N . o o -
12 

0 o 
o \ 

\ 
-

o / 
O ^ D 

-
8 / 

/ 
O ^ D 

' o oo o^ 

4 

n * 

o 

1 1 1 . 1 1 

V) 

l . l . l . l 
-8 - 6 - 4 - 2 0 2 4 

Distance (Y axis) from foil center — cm 
Note: Radiochemistry results are ~ 30 X higher than 

fission dose shown here. 

Fit. E-M. 

233 



1 1 1 1 1 
o 

1 1 

— 2 3 8 U surface 52F O Lexan data — 
O O 

O 
O 

- > s 
" 

-

O 
O 

o \ -

/ ° 
/ o o 

O CD 
o o \ 0 

O O / 
/ O 0 

0 Q 
o \ o 

o\> 
O O / 

/ O 0 
o \ 

o o 
0 

1 1 1 1 1 1 1 
-4 -2 C 2 A 6 8 
Distance (X axis) from foil center — cm 

1 1 1 1 o 1 1 1 

- 0 

.o 
-

o y s o 
— / OO \ — 

O/ O o o co o 
o / o \ 

y° ° \ 
\ o 

— / o 
0 

o 
° \> 

— 

1 1 1 1 1 1 1 
- 6 - 4 - 2 0 2 4 6 

Distance (Y axis) from foil center - cm 
Note: Radiochemistry results are ~ 30 X higher than 

fission dose shown here. 

FIB. E-15. 

234 



1 ' 1 
Lexan 

' 1 ' 
• 

1 ' 1 ' 
• 

1 ' 1 ' 
Front surface 

6 
? 3 5 U surface 
Run 52 • • -

• • -
4 M • • • • -

• • — 9 -
2 

1 1 1 1 1 1, 1 

— 

1 , 1 , 1 , 1 i 

-
•D 0 1 

5 - 8 -6 . 4 - 2 0 2 4 6 
v Distance from foil center - cm 

- i | 1 1 1 1 1 1 1 1 1 1 1 1 r 

Back surface 

• • • 

• • • • 

• • 
2 -

q -J I i I i I • i . l . i _i i i_ 
- 8 - 6 - 4 - 2 0 2 4 6 8 

Distance from foil center — cm 

Note: Radiochemistry results of fission dose are one order 
of magnitude higher (~ 30-80 rad). 

Fi e . E-16. 

235 



7,000r 

6,000 • 

5,000 • 

4,000 -

U surface 53G 

Rariiochemistry, plate D-8 

LJ U, total gamma c 

• y O Lexan data 

3,000 

".,000 

1,000 

- 8 - 6 - 4 - 2 0 2 4 6 
Distance (X axis) from foil center — cm 

Distance (Y axis) from foil center — cm 

Fi|. F.-I7. 

236 



7,000 

6,000 

5,000 

4,000 

3,000 

2.000 

1,000 

235,, . 9 
U surfaces I 

Run 53 1 

I 
I 
I 
I 
i! 

i 
l l 

Froni surfaceH . 

X1/10 

1 
0 2 

il 8,000 

7,000 -

8,000 -

5,000 -

4,000 -

3,000 -

2 ,000 -

1,000 -

0 
-8 

- 6 - 4 - 2 0 2 4 6 
Distance (Y axis) from foil center — cm 

A 

I 
-6 -4 

J L 

Distance (X axis) from foil center - cm 

237 



5,000 -
1 1 1 ' 1 ' 1 ' 

• 
1 ' 1 ' 1 -

4,000 

Surface 51C 
RatJiochurnistry plate D9 

V U, total gamma count 

™ U. total gamma count 

° 2 3 5 U , " " B p n m . c o . n , 
-

a # , 0 L«*a« data • 

3,000 IT 
1 " 

2,000 - At -

1 ,ooo j \ \ _ 

0 , 1 imtim*** fWi'v V%«u , i , 
-

-6 -4 0 

Distance (X axis) from foil center — cm 

I 6,0001-

5,000 

4,0001 ~ 

3,000 

2,000 

1,000 -

J I I J 1 I I * * * J l_ 
-P - 6 - 4 - 2 0 2 4 

Distance (Y axis) from foil center - cm 

Fig. E-19. 

238 



- I I 1 ol I 
o 

1 1 

6,000 I * -

5,000 
2 3 8 U surface 54n 0 , 0 Lex an data 

4,000 

j!» 
3,000 

1/10 X 1 
2,000 -

j >\ 

1,000 / { \ 

0 I I—V^ l * l M * 4 .1.. 
- 6 - 4 -2 0 2 4 6 

Distance (X axis) from foil center - cm 

1,000 

- 8 - 6 - 4 - 2 0 2 4 6 8 
Distance (Y axis) from foil center - cm 

Fig. E-20. 

239 



200 

100 

°U surfaco 54E 

o 

i\ 
n 
o 

O Lexan data 

- 6 - 4 - 2 0 2 4 
Distance (X axis) from foil center - cm 

- 4 - 2 0 2 4 
Distance (Y axis) from foil center — cm 

Fig. E-21. 

240 



" U surface 54F 
Isurface 54G is 
^ 2 rad at center) 

- 4 - 2 0 2 4 
Distance (X axis) from foil center - cm 

- 8 - 6 - 4 - 2 0 2 4 6 8 
Distance (Y axis) from foil center — cm 

Fig. E-Z2. 

241 



— 1 - • - 1 ' 1 

2 3 5 U surface 
Run 54 

1 1 ' 1 ' 1 

A 

1 1 ' 1 
Front surface 
l.exan data 

— i — 

- A -

- A -

- A W A A AA A -

I I , I 

AA A A 

. 1 , l_AA 1 J- 1 A 1 1 i l i 
-6 - 4 - 2 0 2 

Distance from foil center - cm 

1 1 ' 1 ' 1 ' 1 ' 1 1 1 ' 1 
Back surface 

i — 

- -

- A A 
A A 

-

- A A -

1 1 1 

A A A AAA AAA 

1 1 1 A 1 1 1 1 i l , l > 
-2 0 2 

Distance from foil center — cm 

Fig. E-23. 

242 



4,000 — 

3,000 — 

2,000 -

1,000 

-
1 I 1 I I 1 ' 1 

A 
D 

— r r i 1 i 1 i 

- Surface 61 A,B 

A A 

9 Lexan A 

A Lexan B 

- • 
6 n 

U gamma count 

D , 2 3 5 U X 1/2 gamma count 

- •o -

-
D 
A 

A 
o -

- • D 
0 

• 
• 

a 
D 

— • O 2 D -

-
• 

1 , 1 1 1 . I i 

A A 
O A n 

- 6 - 4 - 2 0 2 4 

Distance (X axis) from foil center — cm 

4,00b 

1 1 ' 1 ' 1 ' i A ' ' ' ' ' ' 1 

A -

3,000 - X -

- • A -

2,000 -

<* -

1,000 
A 

1 1 1 1 1 1 

A 

1 1 1 | A 1 # f 1 

1 
1 

- 4 - 2 0 2 4 
Distance (Y axis) from foil center — cm 

6 8 

FI B. E-24. 

243 



i r 8,000 

7,000 Surface 61 C D 

6,000 -

5,000 

4,000 
D 

3,000, 
D 

2,000 • 

1,000' 

0 

a 

i LexanC 

£ Lexan D 

1 /2 gamma 
• f D count' 

O A 

O^A 

r A * 0 

'AA • 

lo_ 
- 8 - 6 - 4 - 2 0 2 4 6 8 

Distance (X axis) from foil center - cm 

6 4 2 0 - 2 - 4 - 6 

Distance (Y axis) from foil center — cm 

F i j . E-25. 

244 



1 1 I 1 ' 1 I I ' I ' I I I ' 
-

.000 Lexan 

2 3 5 U surface 61 
A 
A 

0 Surface 61 front 

A Surface 61 back 
-

2,000 

1,000 

140 
Ba results 

• (whale disk in 
detector at oncel 

• A 

A 

A A A 
A 
It 

-6 - 4 - 2 0 2 
Distance from foil center — cm 

Fig. E-26. 

245 



A i | I | I | i 

7,000 ~ A # Surfaces 61 E Lexan 

- A 61F Lexan 

6,000 ~ 2 3 8 U surface 61 E,F • jamma count 1 

1 E ^ u X 1 /2 gamma count 

5,000 — a _ 

A A 

4,000 _ • -

3,000 

2,000 

SA° " 
• D 

1,000 ° A 

, , **&r , D , • 
- 4 - 2 0 2 4 6 8 

Distance (X axis) from foil center - cm 

6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

1 I ' I ' I ' 1 ' I ' I ' I 
A 

- A • 
• A 

- 1 — 

A A 

— 

• • 

', i r'^f,, , i!?*n, i 
-

- 8 - 6 - 4 - 2 0 2 4 6 
Distance (Y axis) from foil center — cm 

Fig. E-27. 

246 



-
1 • 1 ' 1 f 1 i 1 1 1 ' 

Fission surface 61G 

1 

Lex an 

- 2 3 8 U surface 61G a 238 
gamma count 

-

- o 
o 

gamma couni 
-

— 
D 

0 0 — 

- D D o -
_ o o o 

D 
D 

D 

a 
- o j 

D 

D 

- o °/ -

1 
o -2*-^ 
1 1 I 1 1 1 1 1 

-6 - 4 - 2 0 2 4 

Distance (X axis) from foil center — cm 

Fig. E-28. 

247 



235,, 

A • 

" I 1 1 

# Surface 62 front 

A Surface 62 back 

A A * 

-8 
J l_ 

-2 0 2 
Distance from foil center - cm 

Fig. E-29. 

248 



2,0001 r-

1,000 

0 Surface 62 Lexan 

O gamma counts 

D ^ gamma counts 

-8 -6 -4 -2 0 2 4 
Distance (X axis) from foil center - cm 

2,000 

1,000 -

- 4 - 2 0 2 4 
Distance (Y axis) from foil center — cm 

Fl| . E-30, 

249 



°U surface 63A,B 

A 6 ' 

% Smiace B3A Lexan 

A Surface 63B Lexan 

O 238 a 

Q 235 

J gamma count 

gamma count 

• • 
4 A A 

A n 

A CP° 
A O 

.o, °l i L 

a 
O ftA 

o 
J I I.. 

. . * 

- 4 - 2 0 2 4 
Distance (X axis) from foil center — cm 

- 4 - 2 0 2 4 
Distance (Y aids) from foil center - cm 

HB. E-31. 

250 



JU.UUU - 1 1 1 0 
• 

I I I . 
0 Surface 63C Lexan 

A Surface 63D Lexan 
2 3 8 U surface 63 C,D D n 238., 

*-* U gamma coum 

- D 2 3 5 U X 1/2 gamma count" 

20,000 -
D 

A 5 * 

D _ 

- • A D 

D 
* • * 

A 

O A 

a 

10,000 

n 

D 

D 

• 
A 

8i Q I 

A 

A 
• 
9 

• 

A <A 
• O 

A 
O 

• 
O 
o 

1 1 

A 

• \ - "-
• A n 

A 

, , ° . o 
- 6 - 2 - 4 0 2 4 6 

Distance (X axis) from foil center — cm 

I I I >• I 1 I 
20,000 — 

• 
• • 

• 
— 

15,000 -
• 

• • • 
• -

10,000 -
• • 

• 
• 

«> 
• • 

-

5,000 
• -

• — 

0 I • * ! I I I 1 1 
- 8 - 6 - 4 - 2 0 2 4 6 8 

Distance (Y axis) from foil center - cm 

Fig. K-.12. 

25] 



1 1 1 ' 1 1 1 - r - 1 1 1 ' 1 ' 

% Surface 63E Lexan 

" 
2 3 8 U surface 63 E,F 

• A Surface 63F Lexan 

^ gamma count 

A D 2 3 5 u X , / 2 g a m m a c o u n t 

-
• • • • 

A « 
A 
A 

a 

A 
A A 

-

- A 
a • A 

-

- A D • -

_ 
A 

# • 
O 

• 
• o D 

• 
A 

A 
D 

— 

-
A O 

0 

• A D 
- • o O • -

D 

°l 

A <9 
A 

i - j 1 

O 

_j 

• c 
. A 
*0% A -

• o 
1 , 1 . • 4 - 2 0 2 4 

Distance (X axis) from foil center - cm 

Fit. E-33. 

252 



- < > ' % I • I I I 
0 Surface 63G Lexan -

3,000 2 3 S U surface 63G • * 
O U gamma count 

O u gamma count 
-

2,000 
-

a 
O 

° o 
a 

D • 

• °o 

D 
• 
D D O 

• 

-\—
1—

1—
1—

1—
1—

1—
1 

1,000 
0 

• 
o 

• -0 
• 

o o -

n J_ 

• 
• • 

I * ? • • I 

1 
, 

-8 - 6 - 4 - 2 0 2 4 6 

Distance (X axis) from foil center - cm 

I I I ' A ' ' 
3,000 - -

- . * • -
2,000 -

- • -
• . 

1,000 • • -

n " I I I i i - f " 
-8 - 6 - 4 - 2 0 2 4 6 8 

Distance (Y axis) from foil center — cm 

FiJ. E-34. 

253 



- i — i — i — r " 5 — A " 

30,000 -

# Surface 64 front Lexan 

A Surface 64 back |l_exan 

•D 20,000 

140„ 

10,000 

- 6 - 4 - 2 0 2 4 

Distance f rom foi l center — cm 

H B . E-35. 

254 



15,000 

10,000 

5,000 I 

Lexar 

238,. 

• • 

# Surface 64 Lexan 

*-* U gamma count 

L-l U X 1/2 gamma count 

-OJ_ 

D 

_QL 

°o° 
o t « £ 

_i_ 

D 
O 

O 

? : » « 
-2 0 2 

Distance (X axis) from foil center — cm 

Fig. E-36. 

255 



U surface 65 

• Surface 6b front Lsxan 

A Surface 65 back Lexan 
A 
A 

^ iio. 

A A 

I 
-2 0 2 

Distance from foil center — cm 

Fig. E-37. 

256 



-
1 • 1 ' 1 1 ' 1 ' 1 ' 1 ' 

-

-
2 3 8 U surface 66 

• 
A 

Surface 66 front Lexan 

Surface 66 back .Lexan 
-

- -
- A 

A A -

~ — 

A 
AJ» 

• f 
' 4 ° B a results 

A 

-8 -4 -2 0 2 
Distance from foil center — cm 

Fie. EJ«. 

257 



- 4 - 2 0 2 4 
Distance (X axis) from foil center - cm 

2,0001 -

-6 -4. - 2 0 2 4 
Distance (Y axis) from foil center — cm 

He- E-39. 

258 



1—•—I—'—r—j—|—i—|—i—|—r 

2,000 

# Surface 71C i Lexan 

& Surface 71D Lexan 

°U surface 71 C D 

1,000 

J 
• • 

J _ J L 
- 4 - 2 0 2 4 6 
Distance {X axis) from foil center — cm 

2,000 

1,000 -

- 4 - 2 0 2 4 6 

Distance (Y axis) from foil center - cm 

Fig. E-40. 

259 



2,000 -

1,000 -

I I I 0 I 
• 

I 
Surface 71E 

1 
.exan 

o A Surface 7IF Lexan 
~~ 2 3 8 U surface 71 E,F • o ^ 1 A A Lexan embedded X 1/4 

•& A \ 0 0 ° U gamma count 

la o\ a 
D 

2 3 5 UX 1/4 gamma count 

/ o »Ao 

4° A I 
• i ° >̂ 

k • ^ A D _ 
a / A 

# \ O „ 0 D 

° / m 0 D 

jj° T« A 
«? C 

A Q 0 a jj° • ^ • A A 0 
° i I I I 1 ° 1 * 

- 4 - 2 0 2 4 
Distance (X axis) from foil center — cm. 

2,000 -

i,oeni-

4 2 0 - 2 - 4 
Distance (Y axis) from foil center - cm 

Fit. E-41. 

260 



2,000 _ ' 0 0 U5 iK face71G,H 

1,000 

0 

# Surface 71G Lexan 

Asu r face71H Lexan 

3,000 

2,000 

1,000 -

J_ 
- 8 - 6 - 4 - 2 0 2 4 6 

Distance (X axis) from foil center — cm 

- 6 - 4 - 2 0 2 4 6 

Distance (Y axis) from foil center - cm 

Fit. E-42. 

261 



• " • — I — J — I — ' — I — ' — I — ' — 1 — r 

£ • Surface 711 Lexan 

A Surface 71J Lexan 

A A 0 L e x a n embedded X 1/4 
O ygramma count U surface 71 I.J 

D D U X 1/2 gamma count 

- 6 - 4 - 2 0 2 4 
Distance (X axis) from foil center — cm 

T - i i i — | r—| i ^ i | i | i | r~_ 

A 

- 6 - 4 - 2 0 2 4 
Distance (Y axis) from foil center — cm 

Fie. E-43. 

262 



1,500 r i ' r 

# Front foil 71 Lexan 

A Back foil 71 Lexan 

1,000 

• A « 
A 

500 

- 8 - 6 - 4 - 2 0 2 4 6 
Distancp from foil center — cm 

Note: Foil 71Z was in contact with 1 — cm diam 2 3 B U , and between foils 71C and 
D. The maximum fission dose was 4760 rad (Lexan) and 1 4 0 B a count aver­
aged 1,06 X 10 4 rad. 1 4 0 B a from 2 3 6 U foil, whose Lexan data are plotted 
above, gave 2.1 X 10 3 rad. 

Fig. E-M. 

263 



i—•—r 

1,000 °U surface 71K 

f Surf. •:'• 71K Lexan 

Q Lexan embedded X 112 

O 2 3 9 u gamma count 

Q 235JJ x 1 / 2 g a m r T i a c o u n l 

500 

ri> • 

idrr^W- _ i _ 

Distance (X axis) from foil center - cm 

1 1 1 1 r 

-4 -2 0 } 2 4 

Distance (Y axis) from foil center — cm 

Fig. £-45. 

264 



3,000 

A 

2,000 

A 

A 

Q Front foil 72 Lexan 

A Back foil 72 Lexan 

1,000 
A 

-2 0 2 
Distance from foil center — c:n 

Hj. E-46. 

265 



2,000 

1,000 -

0 
# Surface 72 Laxan 

Q Lexan embeddec1 . 1/2 

O " B u gamma count 

D " 5 u gamma count 
Surface 72 # 

^ 
^ 0 

/ \ 
\ 

/ \ 
I O O l 

-8 

a 

o, 

/ 
' • 
0 D 

2 

D 
0 a 

0 
- 4 - 2 0 2 4 

Distance (X axis) from foil center — cm 

1,000 -

-4 f 1-2 0 2 4 
Distance (Y axis) from foil center - cm 

Fig. E-47. 

266 



2,000 

1,000 -

I 0 

-
1 

Lexan 

i | i | . | i 1 ' 1 ' 1 ' 

S rface 73A 

" " 
- -
- / \ -
- / \ -

- / \ -
- J V 
- S ^** 

1 1 1 1 1 1 1 1 1 I . I . I . 
- 4 - 2 0 2 4 

Distance (X axis) from foil center - cm 

1,000 

1 ' T 

- J i L 

i ' r 

J L 
-8 - 6 - 4 - 2 0 2 4 

Distance (Y axis) from foil center - cm 

H(. K-48, 

267 



1 r "I 1 1 — J — I 1 1 1 r-

2,000 

. 1 

9 Lexan surface 73B 

A Lexan surface 73C 

1,000 
A 

« A A.?' 
>A 

• A 

' A 

• • 

I I I " I I I I I I I 

A 2 A 

J — i i 
- 4 - 2 0 2 4 

Distance (X axis) from foil center - cm 

- i 1 1 1 1 1 1 J 1 1 1 p T — I r 

2,000 

A 

1,000 

' A A 

0 L . 
-8 

- A * . « • 
• A 
A 

J I I U 

• • • 
A * * A . 

J i I i I—i L 
- 4 - 2 0 2 4 

Distance (Y axis) from foil center - cm 

Fig. E-49. 

268 



4,000 

3,000 

2,000 

1,000 -

1 1 I 1 i 1 ' h 1 1 i , ' 1 ' 

- • Surface 73D Lexan 

- Surface 73 D,E • A 
0 

Surface 73 E Lexan 

Lexan embedded X 1 

— 
of.\ 
[ D 1 

0 
D 

U gamma count 

2 3 5 U X 1/4 gamma count 

-

-
D 

D / A 
/ A 4A A 

o 

1 A 
(JO) 

D 

D 

D 
D 

O, k 9b D 
O _ 

- • 

0 <? 
, O | 0 , | 1 

/o 
A 

1 

A 

. 1 1 1 

. A 
A * 

. 1 I ° I ° 
-

- 4 - 2 0 2 4 
Distance (X axis} from foil center — cm 

3,000 

2,000 -

1,000 

1 1 1 1 1 ' f • 1 ' 1 ' 1 • 

- / • \ -

- 3 o \ -

— 
La D \ " 

" •r 
-

/ a 
— 

1 1 1 1 
a 

D D 
i 1 i 1 1 

O 

i l l ! 1 1 
- 4 - 2 0 2 4 

Distance (Y axis) from foil center - cm 

Fig. E-5D. 

269 



2,000 

1,000 

I ' I ' I ' I ' 
A 

Surfaces 73 F,G,H 

I . I . 

A Surface 73F Letan 

# Surf£j,e73G Lexan 

A Surface 73H Lexan 

- 6 - 4 - 2 0 2 4 
Distance (X axis) from foil center — cm 

3,000 r " i — ' — r 

2,000 — 

1,000 

6 4 2 0 - 2 - 4 - 6 
Distance (Y axis) from foil center — cm 

H B . K-Sl. 

270 



1 1 ' 1 i | i | - a | 1 1 

• 

1 1 < 

Front foil 73 Lexan 

-

~ A Back foil 73 Lexan 

- • 
A 

-

2 3 5 U surface 73 
A 

- -
- • • -
- A • -
-

A 
-

A * 

-
A A 

-

- ~ 
- -
- -

1 l , l 1 , 1 , 1 I i 1 i 

-

-2 0 2 
Distance from foil center - cm 

Note: Foil 732 indicai id 2400 rad of fission in 2 3 8 U , b u t 1 4 0 B a count was 
1.26 X 10 4 rad m 2 3 8 U . 1 4 c B a measured nothing in 2 3 6 U . 

Fi B . E-52. 

271 



i—•—r -i r -i r 

D a° 
' 0 
a n 

o 

9Sm1ace73t Lexan 

Q Lexan embedded X 1/4 

^ U gamma coun< 

^ 2 3 5 U gamma count 

O 
0 « >^ # .rssk 

- 4 - 2 0 2 4 

Distance |X axis) from foil center — cm 

T '[ ' | ' | 
• 

o 

1 

0 

1 1 1 ' 1 ' 

• o 
0° 

. 1 1 1 1 1 

• 

1 

•> o 

1 V , i , 
- 4 - 2 0 2 4 

Distance (Y axis) from foil center - cm 

Fit E-53. 

272 



1 1 1 0 * 1 1 1 
• Surface 74A Lexan 

- A Surface 74B L"xan 

Q Uxan embedded X 1/2 

- Surface 74 A,B 0 
(~i 238,, 
^ U gamma count 0 

U X 1/2 gamma count 

— a — 

- D 
• • 0 A 

-

D O mO 
D 

— «» 0 

O A 

0 

„« O A • • $ „« ° A A A O . O D 

B,«H ? , i A " ° l° 
- 4 - 2 0 2 4 

Distance (X axis) from foil center — cm 

1 1 1 1 1 1 1 

• 

• • 
A O 

• °A 
A 0 

8A \ 
• JO 

, o° f8%V , «8A., , 
-8 - 6 - 4 - 2 0 2 4 

Distance (Y axis) from foil center - cm 

Fig. F.-M. 

273 



3000 
I I I i 

A 
1 1 1 

A • Surface 74C Lexon 
Surface 71 C.D A A Surface 74D Lexon -

2,000 
A 

• 
-

A • 

• -

1,000 
A • 

A 

A 
• A 

1 

• A 

1^*7 1 
- 6 - 4 - 2 0 2 4 6 

Distance (X axis) from foil center — cm 

"- 3000 

2,000 

1,000 -

• I I I ^ I I I 
A -

• A -
• 

~ A — 
• -

• 
• A 

• 
A A -

4 • A 

1 +^l 1 f » A ^ A , 
-

- 8 - 6 - 4 - 2 0 2 4 t 
Distance IY axis) from foil center - cm 

MS- E-S5. 

274 



5,000 

4,000 

I 
S 3,000 

i l 2,000 

1,000 

• I 1 1 ' ' 1 ' 
A 

1 1 1 ' 1 ' -
# Surface 74E Lexan 

A Surface 74F Lexan 

- Le xan 
V Lexiin embedded 

Su face 74 E.F • 
A 
• 

A 238 . , 
«-> U gamma count 

• 
A 
• O ? 3 5 U X 1/2 gamma c u n t 

a eg 
A 
•o 0 

D 
O 

•°0 0 & 
^CP 

D 
D l 0 , ik^ t 

O D 
0 * o a 

- 8 - 6 - 4 - 2 0 2 4 6 

Distance (X axis) from foil center - cm 

5,000 

4,000 

3,000 

2,000 -

1,000 -

- 4 - 2 0 2 4 

Distance (Y axis) from foil center cm 

Fig. E-56. 

275 



4,000 

3,000 

' ' i j surlacns 
Run 74 

• Front loil 

£ Back fori 

8 2,000 

A 

1,000 

• A 

A 8 

J I L. j L 

A 

J I I I L_ -J I 
- 4 - 2 0 2 4 

Distance from foil center — cm 

Note: 1 4 0 B a count gave 5600 rad for 2 3 5 U 

Hi. E-57. 

276 



"i r 
0 Surface 74G Lexan 

0 Li an embedded 

- 4 - 2 0 2 4 
Distance (X axis) from foil center - cm 

yuu 1 1 1 1 
• 

1 1 i 

,000 - -

800 -

600 ?• -

400 

o f 
1° 
10 

-

200 °m " 
0 1 1 • *0 ln I r**T i 1 

- 4 - 2 0 2 4 
Distance (Y axis) from foil center - cm 

Fig. E-S«. 

277 



i 1 ' 1 1 1 1 
A 

1 1 ' 1 ' 1 ' 

300 

600 

Lr ! X;in 

238,, 
U surfaces 

Run 15 

4 

-

400 
— 

A 

6 * 
• • — 
A • 

r~ Ba results — 

200 

_ 8 f t 

• . • Front fait 

. A Back foil _ 

0 • i , l 1 l 1 i i . i . i , 
- 4 - 2 0 2 4 

Distance from foil center - cm 

lie- K-M. 

278 



5,000 

4,000 

3,000 

2,000 -

1,000 

£ From foil 
A. Back foil 

— ' ^ u Ba results 

J L. 
-6 - 2 0 2 4 

Distance from foil center - cm 

Fl». K-60. 

279-280 



APPENDIX F 
SAMPLE DATA REDUCTION FOR THERMOCOUPLE 

INSTRUMENTED ANL STACK RUN 78 

In this appendix, we present sample calculations 
anu results for the thermocouple instrumented stack 
run performed at ANL (run 78). This experiment 
con-isted of six a l te rna t ingdisksofTaand mV sep­
arated by small air gaps on the same axis. All the 
disks were the same radius and thickness. Thermal 
contact with the environment and each other was 
minimized by suspending each disk from strings of 
low thermal conductivity. A thermocouple was 
attached to the outer edge of the first five disks. As 
the beam passed through them, they were exposed in 
line in the following order: Ta, 1 1 K U , T a , ^ " U . a n d T a . 
An uninstrumented Ta disk illowcd the last 
instrumented disk to provide with a similar 
temperature environment as the inner samples. The 
temperature isolation achieved was adequate be­
cause the temperature decrease between beam pulses 
was small as was shown in Fig. 4. 

In l a b l e h - l , we present physical data on the disks, 
while in Table F-2 we give the experimental data. 

Table F-l. Physical data for disks in ANL stack run. 

Disk material 
fliysciiil parameter l a ! 3 " t j 

Itauius, a n 0.5 0.5 
Thickness tin OJIHH'J 0.0889 
Mats, cm 1.16 1.35 
Heal capacity, caj/g C al 25 I r ' o.o3j 0.028 
Density, g 'cnl J 16.6 18.9 
lissiun cross section ( in t»r ' -<) 870 1141) 

1 "lla production cross -1) 7.7 1 0 . 3 
section tmh> 

Table F-2. Experimental data ANL stack run 
(20 beam pulses). 

Quantity measured 
Disk "C °Ba produced, atoms 

ISITU y.ao . i u o 
1st J , , u i6.i<t , r o 
JndTa JJ.6 (i .1 u f l 
an i l 1 * * ! ) I 7 .4 ( i . l u O 
jfttTa 12.2 O ,1 " O 

J.4S X I0( --Xn) 
0 
3.0 x lti< * J,i5f) 
0 

In this simplified analysis, we have neglected such 
matters as secondary production and their influence 
on the data even though the data are clearly 
influenced by them (compare the Ta data as the beam 
passes through successive disks). 

The purpose of this experiment was to demon­
strate a technique by which one could estimate the 
energy deposited per fission induced by high-energy 
protons. One therefore needs to know the energy 
deposited by fission and the number of fission events. 
The energy deposited by fission can be estimated 
from this experiment by comparing the temperature 
rise in the Ta with that found in the 2n\J. For 
example, if we average the temperatures of the 
second and third Ta disks, we would find a 
temperature rise o f - I l .9"CforaTAdisk that would 
occupy the same position as the second 2 , K U disk; this 
approximately compensates for secondary product 
deposition for everything but fission. The excess of 
energy (presumably from fission) deposited in the 
uranium is then: 

AH = (I7.4)(0.028) - (I I.9)(0.033) = 0.095 cal/g 

AH = 2 . 5 X 10 1 : MeV.g 

The number or energy of fissions can be estimated 
from the available data Ly four methods. 
1. Estimate proton flux using gold-activation data 
and ratio of sample area to total beam area. The 
fission cross section is then used to calculate the 
number of fissions. 
2. The method is the same as the first except that the 
incident proton flux is calculated from the tempera­
ture rise of the first Ta disk by dividing it by the 
energy deposited per incident proton. 
3. Estimate the number of fissions from the number 
of , l u B a atoms produced in the sample. 
4. The ratio of energy deposited in the "'"U t o T a i s ; 

ETa 
' u * F u P f 

where lu and h a are the energies deposited in the : 1 8 U 
and Ta by all processes other than fission. Ft is the 
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energy deposited per fission, and p, is the probability 
of fission. (The proton flux cancels out when the 
ratio is taken.) If the samples were thin, h and I;a 

would be the ionization losses. One would then solve 
(or F, . 

We shall use the third method as an example. This 
depends on the u < 1Ba production to estimate the 
number of fissions. The , 4 0Ba production cross 
sections are nearly independent of proton energy 
Irom 2 to 11.5 (reV."1 The number of fissions per gram 
can then be calculated. 

li!.Mon->= ? 7 13 / 10")= 3.4/ 10'" fissions/g 

ur 
2A X 1 0 | ; 

energy per tisMon = , „ = 74 McV/l'issinn 

I he value of 74 MeV, fission is much lower than 
expected. This is not a thin sample (relative to those 
used in typical cross-section measurements) and 
therefore other processes must be producing , 4 l lBa. In 
comparing J"Ba calculated fission levels with those 
measured by the Lexan and total gamma-ray 
counting methods, wc lind that the ""Ba is 
consistently high. In one such comparison between 
l 4 l ,Ba and integral gamma-ray counting, we found the 
ratio to have a mean of 3.14 with a equal to 0.30. The 
geometry ol this experiment was considerably 

I. Handbook of Chemistry and Physics (The 
Chemical Rubber Co., Cleveland, Ohio, 1969), 
50th ed., p. DI26, 

2. J. Hudis and S. Kalcoff, High-Energy-Proton 
Fission Cross Sections of U. Bi, An, and Ag 
Measured with Mica Track Detectors, Phys. 
Rev. 1*0(4), 1122(1969), 

This work was sponsored by Larry Havard of U.S. 
Army BMDATC, Huntsville, Alabama, under con­
tract M1PR 0W3I RPD-73-Z628I. The staff at the 
accelerator laboratories where the measurements 
were made Reserve our gratitude for providing accel­
erator time and technical support. For special 
efforts, we would like to thank E. Lofgrcn, A. Smith 
and F. Lothrop of LBL, Berkeley; M. Yearian, 
D.Lee and. R.Zdarko of Stanford; Hugh Brown 
and the AGS personnel at Brookhaven; and D. R. 

Jifferent, so this ratio cannot be applied directly. 
However, it docs confirm our suspicions that | 4"Bais 
being produced by other processes than merely 
fission. 

Although there is a discrepancy between our 
results and the expected energy released per fission 
from the residual nuclei after a high-energy proton 
interaction, the method is promising and capable of 
greater accuracy with more effort. The measurement 
of temperature is reliable. Our error is apparently in 
the N"Ba measurement. Our two other methods of 
measuring fission density, i.e., with f.cxan foils and 
the total residual fission gamma counts have shewn 
results which are reasonably consistent with each 
other. With some exceptions, these results gave lower 
fission densities by twofold or more than the 1J"Ba 
method. Considering this correction, we would 
interpret the energy released per fission to he 
150-220 MeV. and not 74 MeV, fission. Unfortun­
ately, we lost the opportunity to make the total 
residual gamma measurement on these disks follow­
ing the run. and fission densities were too high for 
l.exan use 

In conclusion, this method of obtaining energy 
released per fission gave results consistent with our 
expectations. The accuracy of our results is not good 
enough to be reliable, but if the experiment were to 
he repeated, we would achieve more accurate results. 

3. J. Hudis and S. Katcoff, Interaction of 0.6-
300 GeV Protons with U, Bi, Au, and Ag: Mica 
Track Detector Study, Phys. Rev. C 13(5), 1961 
(1976). 

4. N. Beg and N. T. Porile, Energy Dependence of 
the Recoil Properties of Products from the 
Interaction of U:-,s with 0,45-11.5-GVt' Protons, 
Phys. Rev. C3, 3(4), 1631 (1971). 
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