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MEASUREMENT OF ENERGY DEPOSITED BY
CHARGED PARTICLE BEAMS IN
COMPOSITE TARGETS

ABSTRACT

We have measured the energies deposited in compasite 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 238U shower plates backed by a composite detector plate consisting of a 5-cm-
thick CH, moderator and a 0.635-cm 238U 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 238U 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?). 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.

INTRODUCTION

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
NMTC! and HETC? or the coupled electron-photon
code SANDYLS3 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 depthsina 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 measurenients 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, Wlinois,
and thos¢ with 28.5-GeV-energy protons from the
Alternating Gradient Synchrotron (AGS) accelera-
torat the Brookhaven National Laboratory (BNL)in
Upton, New York. To compare the transport of
protons with electrons, we exposed our targets to
500-MeY electrons from the Stanford Mk. Il acceler-
tor 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.



EXPERIMENTAL METHOD

One target plate arrangement during anirradiation
is shown in Fig. 1. The assembly consists of 7-in.
(17.8-cm) square variable-thickness shower plates
of 2%U" located in front of and separated from a
2-in.-thick polycthylene block and a thin 238U plate,
with variable spacing between the two portions, The
purpose of the spacing is to radially spread the show-
er gencrated in the uranium plates to increase the ra-
dia) resolution of the detectors adjacent to the poly-
ethylene bl k. The polycthylene moderates the
shower neutrons, which are then detected in a thin

*Actual composition in atomn T 99.774% ¥U; 0.2019 25U;
0.019 14U; 0,019 PeU; 0.005% 232U,

1/4-in. Lucite {TLD holder and caver plate) -
0.003-in. Lexan

0.003-in. Lexan

2-in, P8y

0.003-in. Lexan

1/8~in. Lucite TLD holder
1/8-in. Lucite cover

Shower
plate

L-—-———-Variable spacing

2 plate and a 10-mil-thick 25U T foil, The 25U foil
is shielded with a thin (~0.! g/cm2) layer of 1°B 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. Decause the 238U
detector is sensitive 10 neutrons with energy in excess
of about 1 MeV, and the 19B-shielded 235U detector ta
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 %: 93 atom % 25U; 0.2% cach - ?U,
234y, 236U; remainder 25U,

1/4-in. Lucite (TLD holder and cover plate}
0.003-in. Lexan

1/8-in. 238y

0.003-in. Lexan

2-in. CH2 (polve}hylene)

1/4-in. Lucite (TLD holder and cover plate}:
1/8-in. Lucite cover

Detector
assembly

Film

0.020-in. Baron'°

AXuRBRARS

+ 235
0.0104n. U 0.003-in. Lexan

Flg. 1. Standard showir plate and 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 cach particle energy
are illustrated in Figs. 1 through 5. The planar
dimensions of materials and detectors, e.g., lucite de-
tector holder (Lu), photographic film (F), plastic
(Lexan) foil (Lx), etc., were nearly the same as those
of the 28U plates (D).

For a typical run, passive energy-dose intcgrating
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 l-mm

Run 2
Lu Lx 238y x v Lx 238y 1« tu  CHy Lx238ylix Lu
F I—I F
18
(4 88 GeV) i:I
Detector [ | D P?
designation 15 in. See Fig. 1
9 o ! for detail
Run 3
[EY] CH2 Lx Bule Lu
F - F
P
e
{4.88 GeV)
Detector P8 E F P9
designation
Run 4
L Lx 8y Lx Lu Lx 8, Lx Lu Lu  CHy Lx8,;Llx Lu
F n F
2 s
(2 1GeV) in, IEJ
Detector P10 A P11 D P12 P13 E F p22
designation
Run 5
Lu Lx Le Lx By Lx Lu Lu Lx ByLx Lu
F n F
8
0.8 Gev) D
Detector P13 A P21 D P22 P23 E F P24
designation
Lv = Lucite TLD holder with
cover place (% in. total}
F  =Film
238 = 8 = Depleted uranium
CH2 = Polyethylene
Lx  =0.003 in. Lexan foils

Fig. 2. Target setup for Berkeley Bevatron at 0.8, 2.1, and 4.88 GeV yuns (2 through 5).
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Run 51; 1/4in 1/4 in, 1/41n,
Lu uILx 8,8 x 8 /L ) 8,18y Lx®uylu Lu CH,  Byuxin
F.l 1 ¥
3/4) 1. 34l |
in.] il in. [ |
Detector P18 01AB c'o'Dz: P18 EFD3 P17 P16 NAEIN
. - ee Fig.
designation for de?ail
Run 52 1/4in. fo—15 m.--——-1 jMain.,
Lx 8U 8U Lx 8y /Lu Ul 8U Lxi%) Lu Lxl Lu
e 3/4) 1 34) 1,
— ind] in. lnn inJ
Detector D4alB CD D5 P& P22 P23
designation  1/4inJ 1/4 in.
Run 53 1/4 in.
L CHy By Lu
F F
- ' l n l
— .
Detector P12 P11
designation
Run 54
8y Lx‘ 88y Lw 8y fLu oL CH, U|L>< Lo
e 3/4 3/4 1/3
- indfin.| = |n.,
Detector P4 /D9 CD EIFID‘IO P5 P? G P9
designation 1/4 in.
Lu = Lucite TLD holder with
cover plate {% in. total}
F = Film
8y =238y Depleted uranium
CH2 = Polyethylene
Lx  =0.003-in. Lexan foils
Fig. 3. 500-MeV electron irradintion targets, 3 d Mk. It { 3




Fe2 Fig. 1

Run 61 1
e DLx D LD Lu D Lx DLy Lu CH, D':“;;"E"
r F F aaant
L 3/4 1 3/a] 1 2
in, in, | in, in.
l
Detector P3 D6 AB CDD7 P4 EFDB P5 P6 1/4-in)G P8
designation 9
Run 62
Ltu O:tx
F F
Detector designation  p22 ‘ DICG P24
Run 63
Large beam (Savne as Run61)
[ |
L ) 1 3 1 | 2 |
in, | in. in. in.
i | |
Datector P9  D1AB c uoz P10 € F D3 P11 P13 D4a'G P17
designation
Run 64
Large beam {Same as Run 62)
— e . ——— .
n.
Detector designation P7 D5 G P19
L L
Lu Lx x F,Lx Lx
Run 66, ;
Run 67. 2in. 0D
Passive calibrations Al Al
Active calorimeter stack Teme d Pellet calorimeter }Disc calorimeter
Run 68 ¢ CTa DITa DT Run 69a. Run 69b.
F € pF EptE
P i p I P I
— — i
Run No. 68, 693, and 69b
will be remotely 4Te's 27Tes 4 Te's
inserted and removed
Lu = |qcite cover + TLD holder
F = Film
D = Depleted uranium (38y)
Ta = Tantalum
Tc Intrinsic thermocoupie
CHy = Polyethylene
Lx = texanfouls

Fig. 4. Target configurations for Brookhaven runs with 28.5-GeV protons,
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'l 'a
Run 71 .',,m m.\ in.-— I
LuF xDLuLxD DLu DL!LxDLxDLu 2 DLxLu
3/4
IJ ind
P5 14 K P&

Detector
designation
Aun 72
CH, 5e= Fig.1
L 2 D Lxlu, for detait
: .
————
Detector
designation. 1/4 an.: D5 Kk P9
Run 73 I/d Ha o
w D Lx Lx D .
— I i| I l Il i
Detector F G
designation
Run 74 llam 1/4m B Hdin,
L
u D D Lo o
JM
m‘
Derentor P22 DB A E ug P23
designation
Run 75
Lulx Lx
3
=]
—_—
38 Lu = tuee TLD holder with cover plare
y P18 2:n. % 0.0354n.-unexposed “>°U disk (1/8-n. total}
Lx = Lexan foils
Run 76 F = Film

Lu Lx Lx
D-38

Polyethytens

_._.__I i | CH,
Ta = Tantalum
23,

P10 24n. X 0.035+n.-unexposed “Udsk [ Te = fatrinsic
thermocouple
Run 77
{1-cm diam  0.0354n. disk} _ .
Lu = 1/8-in. Lucite TLO holder with
> 1/8-in. Lucite cover
F = Film
Te 8 .
U = ODepleted vranium
Run 78 Lx = Lexan foils
TaD Ta D Ta Tn (Al disks are - i i
. e e 035 1 The exposures were too high to chtain
P Lexan data,
I
Run 79
28U petrer
3
} I
I
Tetz)
Run 80* Lu ¢ Bylx B Lxclx 8 LxB, Lu
L g o
in,
Detector
" . 19 P;
designation 1/4in, 1awm— P2 14 in, Do P23

Fig, 5. Target configuraiions for Argonne runs with 11.4-GeV pratons.
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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 238U plate su:faces. In later runs,
additional TLD’s were embedded in cylindrical
holes in the 238U plates and the remainder of each
hole was covered with a cylindrical plug. A barrier
was always provided to prevent fission fragniznts
from entering the TLD’:, The pattern of TLDs
embedded in this manner is shown in Fig. 7. The
cylindrical plugs were made from the same material
as the 23#U plates but, in some locations, we used
35 plugs to measure the fissions expected in
2351]. Photographic emulsion films were also used to
measure dose, except the dose from fission frag-
menits. This technique provides spatially continuous
data and a gross visual check ¢! the energy-deposi-
tion pattern, The fitm dosimeters und 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 fissinn
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 uranfum plate, had been
measured in 2 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 constaatappears
to vary with the surface condition of .he 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 nethod of counting
total, residual, fission gamma rays and the gamma
rays from selected fission p.oducts (like 140Ba,). We
used these gamma-ray counts to estimate the fission
levels extr~.polated back to the irradiation times, The
removable cylindrical plugs in the 238U plates were of
convenient size for use in fission gamma counting.

In a typical run, the appropriate beam intensity
and dimensions were first obtained ona 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-
diateg 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 rf was turned off temporarily

to aliow remcval of the beam plug, and (4) the f
was turned back on to allow the beam on the target.
The appropriate number of particles per unit area of
the beam was obtxined usually during a running time
of one 10 several minutes > a suitable number of
pulses. After the 2xposure, \. photagraphic emul-
sions and the TLD packages were removed from the
target assembly but the TLD’s emb dded 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 chat.tber in the
beam. To obtain the absolute number of ;irotons, the
chambers at Berkelcy and Brookbaven were cali-
brated by the amount of :'/C (20-min half-life)
produced by the 12C (p, pg) 'C reaction in a thin
polystyrene sheet placed in the beam. The Argonne
ion chamber was calibrated by the amount of +9Tb
(alpha emitter) producecd in <old foil placed in the
beam. The chamber vs Faralay-cup calibration
available for the 500-MeV eleci-o: beam at the
Stanford MKk.III accelerator was =*sumed correct.

In auxiliary runs {runs 65, 66, 75, ard 76), ve tried
to calibrate fission-track density in L. xan against
140Ba-gamma activity produced in the 2-in.-diam
238U foils. The results from the two techniques are
generally in the same range, but the accuracy of the
measurements s 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, 238U
and Ta placed in the proton beams (sce 11 get 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
281, relative to that proc ‘ced in the Ta is a direct
measure of the fission contribution because the
fission cross section of 2*U at these energies is at
least 20 X larger than that of Ta. From the measured
excess hear, 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 thermczouples. Each beam pulse in-
duced a small temperature rise. The thermocoupies
with their associated equipment and strip-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 2. ANL. A sample of ths raw data froni a typical



0.132 in. square
% 0.055 in. deep
100 places

|

L 7in.
0.187-in.~diam 1o 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-in..diam bolt circle
Total: 76 places

Fig. 6. Pattern of TLDs packaged in a Lucite holder for measurement of radial dose distribution in plates at specified depths in the
target sssembly.
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stack ri 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 measurcments were in the actual proton

flux hitting thc disks and in the yield of '%°Ba 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.

b

o

=1

s

&

E / o % i

@

i

- ¢ ot ~
o o
]
.

-=— Time

— 2.4 sec |

Interval between pulses

Fig. 8. Record of thermocouple temperature (uncalibrated} vs time with Taand *9U targets. Steep rise in temperature occurs as beamn pulse

on the dep

hits tarpet. the

energy and specific heats.

DATA ANALYSIS

The exposed photographic films were developed
in the same way as the calibration films, which
corresponded o 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 & plane at each depth in the
targets have not yet beei 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
281 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 75 min in an NaO! solution
(240 g of NaOH/1 H,0 at 60°C). The etching process
enlarges the damage pits produced by the fragments,

10

rendering them visible through an optical micro-
scope. The track density (tracks/mm? of foil area)
was then measured by a Quantimet-pattern-recogni-
tion computer that operates together with a micro-
scope and a television camera. By use of the
calibration constant (2 x 104 fissions/g per track/
mm? for 28U) the tracks/mm? were converted to
fissions/ g at the corresponding locations in 238U in
contact with ihe Lexan foils. The fissions/g for the
19B-shielded 25U 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 238U cylindrical plugs. Tie second
method we used was a germanium detector to count
the number of gamma-rays in peaks identified with
specific fission fragments such as '“°Ba. In the first
method, we obtained fissions/ g with the curves de-
fining the relationships between fissions/ g atirradia-
tion time and total gamma counts. In the second



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 vielding

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

RESULTS

fn Appendices A-E we present detailed data, the
most rcliable and complete of which are from the
dose measurements by TLD's. In Appendix A, the
dose contours arc shown on cach page. indicating the
energy deposited, in rad, in the plane, perpendicular
to the beam. at the depth indicated by location
number; thesc contour plots refer only to the
detectore placed in lucite hulders. For each plane,
we have also plotted the dese along lines at 0°,
45°, 90°, and 135° to the horizonta} axis of each
plane. Figures I through 5 identify the locations of
these detectors. All data are arranged chrono-
logically. The 2*U shower plates werc 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 centcr, a result of un-
controllable accclerator variations. The numerical
data corresponding to these conteir plots are
included in Appendix B, which may be used for
quantitative comparison with computer calcula-
tions. The data from runs 2 through § are written in
a configuration sim“'ar to the detcctor 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 Jucite. Data from TLD’s
embedded in 238U plates are plotied to represent the
dose along vertical (90°) lines in all the plates
except for run 80, which had full TLD loadings. In
Appendix C ace shown such plots for the 28.5- and
11.4-GeV proton runs as weil 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 TLDs 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 23U 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-

tions. In Appendix E, we present the piots of fission
dose in rad vs position along the axes through the
center for different runs. The labels “surface A, B,
C", ete., 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 233U rather than
23U 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#U read higher than those inside
Lucite.

To save space, we plotted the fission data for more
than onc 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 235U fission data by
a factor of ~1/2to plot it on the same scale as the
2381 data. The !'¥9Ba measurements taken on the
2-in. disk were nade 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 (cai/g) divided by the
total incident particle energy per unit area (kJ/cm?).
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



Table 1. Measured doses along beam zxes at different depths in flat plate target gssemblies

Particle encrgy Specific unse,c
r(:,'::|?cl;$bcr o Detector  TLD dose, Fission dose,” allg per kijem?
RunNo. Beamarea, FWHM  designation®  rad rad TLD Fission
2 4,88 GeV P3 182 160 0.112 0.098
3.5x10'° protons P4 378 250 0.232 0.153
7 cm? area Ps 236 10 0.145 0.067
P6 40 - 0.025 -
P7 60 25(40) 0.040 0.015(0.025)
3 4.88 GeVv P8 156 - 0.117 -
2.2x10'° protons Po 302 52(104) 6.23 0.03%(0.077)
5cm? area
4 2.1 Gev P10 94 76 0.173 O
0.97%:0'° protons PiL 185 70 0.193 0.13
2 rm? arep P12 53 46 0.10 0.07
P13 4.8 - £.009 -
P22 58 2(8) 0.0 0.004(0.02)
3 0.8 GeV Pi3 434 150 0.58 0,20
1.4x10'! protons P2t 394 224 0.53 0.30
9 cin? arca P22 200 164 0.27 0.22
P22 21 - 0.029 -
Pi4 20 7(30) 0.026 0.01(0.04)
51 0.5 GeV P19 40x10? - 0.27 -
5.7x16"" electrons D1 88x10% 10,000 0.60 0.068
0.13 cm? area D2 1.3x10° 80 0.0089 0.00055
P18 320 - 0.0022 -
D3 40 - 0.00027 =
P17 1 - 6.8x107° -
P16 0.2 - 1.4x107¢ -
P13 0.2 - 1.4x107% -
52 0.5 GeV D4 1.5x10¢ (L7x10%) 0.19 (0.022)
3.1X10*? electrons D5 85x10° 6%10%) 0.01t (0.0008)
0.13 cm? area P6 18x10° 0.0023
D6 230 {460) 0.000029 (5.8x107%)
P2t 65 8.2x10-¢
P22 3 3.8¥10-"
D7 40 (#0) 5.0%10~¢ (1.0%107%)
P23 2 2.5x10°7
53 0.5 GeV P12 -50%10° - 0.23 -
6,6x10'? clectrons D8 75%10° (7.300) 0.34 (0.033)
0.1 cm?® arca P11 80x10* - 0.36 -
54 0.5 GeV P4 40%10° - 0.31 =
7.8X10"! clectrons D9 90x10° 5000 0.70 0.04
0.2 cm? area D10 4000 200 0.03 0.02
P5 900 - 0.007 -
P? 10 - 0.00008 -
P9 17 (53] 0.0001 (0.00004)
61 28.5 GeV P3 3,500 - 0.019 -
1,94x 10'! protons D6 8,700 (7500} 0.047 {0.04)
2em® area D7 29,000 (17,000) 0.160 ©.09
P4 16,000 - 0,087 N
D8 20,000 (11,000) 011 0.06)
s 10,000 - 0.054 -
P6 1,200 - 0.0065 -
D9 4,000 (1,500 0.022 ©0.009
rs 3,100 - 0,017 -
62 28.5 GeV P22 2,800 - 0.0075 -
1.95% 10" protons D10 9,700 (3500 0.026 (0.009)
1 cm? area P24 7,200 - 0.019 -



Table t. Continued.

Particle encrgy . <
Total numht;gr of b 2:7/5&:1!':: :f/s:;,-.’
particles Detector  TLD dosc, Fission dose, BP
Run No. Beam area, FWHM designation® rad rad TLD Fission
63 28.5 GeV P 7,400 - 0016 -
9.1x10'* protons Di 18,000 (22,500) 0.039 (0.049)
3.8cm?® area D2 51,000 (56,000) 0.11 -
P10 38,000 - 0.083 {0.52)
D3 47,000 (34,000) 0.10 0.074)
1 25,000 - 0.055 -
ri3 2,500 - 0.0855 -
D4 8,000 4,100) 0.017 0.009)
P17 6,500 - 0.014 -
63 28,5 GeV r? 8,100 - €.0098 -
1.21%10'? protons D5 23,060 (11,300) 0.028 0.14)
2.8 cm? area P19 23,000 - 0.028 -
66 28.5 Gev P16 11,000 - 0.010 -
2x10'? protons 5] - 20,000 - 0.018
3.5 cm? arca
T 114 GeV i3 1,700 - 0.024 -
J.sxiet? D1 4,500 1,400(4,000) 0.063 0.020{0,057)
3.8 em? 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 -
P5 670 - 0.0095 -
D4 1,400 600(800) 0.0198 0.009(0.011)
P6 1,100 - 0.016 -
72 11.4 Gev P8 1,500 - 0.021 -
3.4x10* D5 3,800 1,100(1,800) 0.053 0.015(0.025)
3,6 cm? area P9 3,200 - 0.045 -
73 11.4 GeV P13 2,000 - 0.031 0.025
4.1%100 D6 9,500 2,600(11,000} 0.149 0.041(0.172)
4.9 cm? arca Pl6 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 -
74 114 GeV P22 1,800 - 0.026 -
3.7x10"! D8 4,500 1,500(3,600) 0.065 0.022(0.052)
4.1 cm? arca D9 8,700 2,000(4,9001 0.126 0.029(0.071)
P23 4,200 - 0.061 -
P24 1,200 - 0.017 -
DLO 2,900 1,000(1,400) 0.042 0.015(0.020)
P11 2,000 - 0.029 -
80 11.4 GeVv P10 12,000 - 0.041 -
219" D8 27,000 13,000 0.093 0.045
7.1 em?® P19 38,000 - 0.131 -
D9 47,000 20,000 0.162 0.6u9
P23 22,000 - 0.076 -
p1o 37,000 16,000 0.128 0.055

ancsignates Lucite TLD holder; D, D-38 plate,
DEhe fission dose within parentheses is for ** U, that without parentheses is for 2** U.

“Exzor estipated for the TLD data is £15%, For the fission measurements the error is ~30% for the medium doses and may exceed
100% for very Jow and high doses.
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derived from the average of three highest doses at
cach depth, except when the beamsize is comparable
to the dimensions of a single T1.D or when the dose
varics rapidly from une detector location to the next.
The bram area was measured at full-width, half-
maximum value of the dose contous for the first T1L.D
plate in each experiment.

From the datain Table I, we have plotied in Fig. 9,
part {u) the [ 1.1 specific dose as a function of depth
for one measurement at cach energy for visual com-
parison. By comparing the specific dose in the back
ol a target relative to that in fromt, we can qualita-
tively assess the penctration of the incident particles
and of the secondary showers they produce. The
specific doses from fission are plotted separately in
Fig. 9. part (b), because the fission detectors were
not located at all the T1.D depth positions.

The specitic dose data in Table I and Fig. 9 sum-
marize the results for rough comparison of cffects
trom incident particles of different energy.

TC Results

An example of the data reduction process for the
ANL. thermocouple insttumented stack run (No. 78)
is given in Appendix F. Four methads outlined in
Appendix Fareavailable to reduce the data. Thepre-
ferred method yields a best estimate of 150-220
MeVifission. Refinement of the experimental me-
thods are needed, hut we have demonstrated the
potential of the technigue.
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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-
torics. The data provide detailed information on
dose at different locations in selected targets from a
variety of incident parlicle 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
dosc range below 10° rad, and somewhat higher for
doses >10* raJ The fission measurements cither
from Lexan-track counting or from residual gamma-
ray counting are generally within a twofold differ-
ence of onc another, although larger differences have
sometimes been observed. These differences are a
measure of the uncertainties in the results. The
following are conclusions that can be drawn from
our meas arements.

1. Even f not measurcd in detail, there is some
buildup at all incident energies, i.c., 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-cnergy protons than for
low-¢nergy protons or clectrons.

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

3. The 500-MeV-electron 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,
compared with a buildup factor of 2.5 in the
28.5-GeV proton rur.

4. The fission dosc 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 23U, where
low-znergy neutrons may contribute to dose.

5. Ingeneral, the fission density observed in 23U is
two- or threefold higher than the density in 28U,
Considering that the high-energy fission cross scc-
tions might be comparable, this suggests a contribu-
tion from low-cnergy ( <1 MeV) neutrons, compar-
able to that of high-energy particles.

6. Onc incasure of deep penetration by beams is
the energy deposited in the back of the target relative
to the encrgy deposited in front. By comparing the
doses from Table | and Fig. 10, we found that shower
production and smaller attenuation of the high-
encrgy proton beam is the most effective in de-
positing energy in the back of the target, while
0.5-GeV clectrons 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
140Ba produced in the proton experiments as would
be calculated from fissinn events alone, (b) consis-
tently higher doses arc seen in TLD’s embedded in
2% compured with those TLD’s in Lucite
~1/4 in. away, and (c) the measured fission density
is higher inside the 38U plates compared with the
density on the surfaces.

REFERENCES

1. RSIC Computer Code Collection, NMTC, Monte Carlo Nucleon-Meson Transport Code System, CCC-161,
Oak Ridge National Laboratory, Oak Ridge, Tenn. (1974).

2. RSIC Computer Code Collection, HETC, Monte Carlo Nucleon-Meson Transport Code System
CCC-178, Oak Ridge National Laboratory, Oak Ridge, Tenn. (1970),

3. H. M. Colbert, SANDYL, A Computer Program for Calculating Combined Photon-Electron Transpart
in Complex Systems, Sandia Laboratories, Rept. SLL-74-0012 (1974).

4. G. Sidhu, Measurement of Energy Transport by Charged Particle Beams, Lawrence Livermore Labora-

tory, Livermore, Calif., Rept. D-76-9 (1976).

cCDh

15-16



APPENDIX A
DOSE CONTOUR PLOTS
TLD DETECTORS IN LUCITE PLATES

(Location numbers are with respect to incident beam.)



DOSE - RADS

8 - 5.000E+00
C - 1.000E+GI
0 - 2.000E+D}
€ - 3.500€+01
F - 5.000E+0]
G - 6.500E+01
H - 1.000E+02
I = 1.700E+02
J - 2.3005+02
K - 3.500E+D2

RUN DATE........8/%/76
PARTICLE........PROTON
BEAM ENERGY..... 4.88 GEV
TARGET.......... 7P RUN 2
PLATE NO........P3

TE LOCATION. .1

Fig. A-1.

18



OOSE - RADS
8 - 5.000E4+00

RC—=TXTomMmgon

| .ODDE+O1
2.000E+0!
3.500E+01
5.000E+01

~ 6.500€+01

1.000£+02
1.700E+02
2.300E+02

3.500E+02/"

RUN DATE........ 6/5/76

PARTICLE........ PROTON
BEAM ENERGY.....4 38 GEV
TARGET.......... FP RUN 2

PLATE NO........P4

PLATE LOCATION. .2

CM.




TOSE - RADS RUN DATE......,.6/5/76
3 - 5.00CE+CO PARTICLE...... + PROTON
1.000E+0)
2.000E+0)
3.500E+01
5.000E+01
6.500E+01
1.000E«Q2 x
1.700E+02
2.300E+02
3.500£+02

L N A ]

RL=IOMMOOL

Fig. A3,

20



DOSE - RADS
- 5.000E+00

RC—=TXToMMmMmoom

1 LI B A | 1
WU~ =0 Wl —

.000E+0]
.000E+0!
-500E+0)

000E+01
S00E+01
000e+02
700€+02
300e+02

.B00E+02

RUN DATE........ 6/5/76
PARTICLE. ... ...9ROTON
BEAM ENERGY.,,..4.98 GEV
TARGET..........FP RUN 2
PLATE NO........ P6

PLATE LOCATION. .4

Fig. A4.

21



RUN DATE........B/%/76

DOSE - RADS

8 - 5.000£+00 PARTICLE........PROTON

C - 1.000E+0! BEAM ENEAGY..... 4.8@ CEV
D - 2.000E+0} TARGEY..........FP RUN 2
€ - 3.5008+01 PLATE NO........ P7

F = 5.000E+01 PLATE LOCATION..S

G - 6.500E+D!

H - 1.000E402 x

1 - 1.700E+02

J - 2.300E+02 «

K - 3.500E+02

Fig. A-S.

22



DOSE - RADS

B -

XC—-—ITOMMoo
'

l.
1.
2
S
2.
i
|
2
2
3

S00E+00
000E+D!

.000E+DI
.000E+D)

SO0E+0!

.000E+D2
.500E+02
.000E+02
.S00E+02
.000E+02

RUN DATE........ 6/5/76

PARTICLE........ PROTON
BEAM ENERGY..... 4.88 GEV
TARGET.......... FP RUN 3

PLATE NO........PB
PLATE LOCATION. .4




DOSE - RADS RUN DATE........ 6/%5/76

8 - |.500E+00 PARTICLE........ PROTON
C - 1.000E+D1 BEAM ENERGY.....%.88 GEV
D -*2.000E+01 N TARGET,......... FP RUN 3
£ - 5.000E+0! ¥ PLATE NO........ Py
F - 7.500E+01 ,a"”_ PLATE LOCATION. .5
G - 1.000E+02 : .
K - 1.S00E402 4 x
| - 2.000E+02
J - 2.500€+02 e . x
K - 3.000£+02

x x

x x
x b §
] % x . x
x .- " x x
LT B x

L]
] " n
x b
1 ¢ M x L]
L] x
" x . x
n g x
] ]
] ]
-
Tor T e
_:’ Y ‘l / TN | _ '/, Y ;
AUEA U A |
1/ N\ i |
/ \} fi S S o
] i
] . . of 1 2] N
Flg. A-7.

24



DOSE - RADS RUN DATE........5/8/76
B - 2,000€+00 PARTHCLE........ PROTON
C - 4.000E+00 . BEAM ENERGY. .. .. 2.10 GEV
D - 5.500E+00 . o TARGET.......... FP RUN %
€ - 7.000€+00 PLATE NO........ P10
F - 1.000E+01 PLATE LOCATION. .1
G - 3.000E+01 . .
H - 5.000E+01 x
1 - 7.000F+01
J - 9.000E+01 . " " .
K - 1.100E+02
n =
" N
T4 CH.
5 & 7
| ]
x x
x % " x
3
]
X "
n "

0°

45°
¢ .
. - '
- 4 -
- g @ -
i ‘
T I S S S oo _— T 1) K R -t
Fig. A<S.

25



DGSE - RADS
B8 - 2.000E+00

Re—~Tommmonon

4
5

7
1

3
5
7
9
1

.000E+00
.500€+00
.000E+0Q0
.000E+01
.000E+0I
.0C0E+0I
.000E+0)
.000E+01
.100€E+02

Fig. A-9.

26

RUN DATE. ..

PARTICLE. ..

PLATE NO.
PLATE LOCATION,

..6/5/76

. .PADTON
..2.10 GEV
-.FP RUN 4
PEE

.2

CH.




DOSE - RADS RUN DATE........ 6/5/76

Re—IoOommon
]

E
y
5
ki
1.
3
5
7
9
l.

.000E+0|
.000E+01 *
.000E+01

.DOOE+0} "

000E+00 PARTICLE......, .PROTON

.000E+00 BEAM ENERGY.....2.10 GEV
.S00E+00 TARGET .. ’....... FP RUN 4

.GQ0E+Q0

QO00E~0}

100E+Q2

¥ 135°

Fig. A-10

27



28

DOS_E - RADS RUN DATE........ 6/5/76
8 - 2.000E+00 PARTICLE........PROTON
C - 4.000E+00 BEAM ENERGY..... 2.10 GEV
b - 5.500E+00 " x TARGET.......... FP RUN 4
€ - 7.000E+00 PLATE NO........ P13
F - 1.000€+0I PLATE LOCATION. .4
G - 3.000€E+01 M x
H - %.000E+0} M x
{ - 7.000€+01
J - 9.000E+0) x x . i
K ~ 1.100E%02 )
L
» x
x
x . onox
x AN
nafn
R X g
. o 44 9 c
] n X T % CH.
algx ¥ E. 7
xx
" X%
x
x b ]
x x
E ]
x x x x
] x
X x
'l %
oo Tase
| 0 : | |
] : | 1[ | ;
| Y 1 . 1 / i
E it I L
: A i '
!
"i":l»—" T T LAT/—_MA T " ks
Fig. A-11,



DDSE - RADS

B -

Xe—-—IomMmoan
‘

=4
4
5
7

i
3.
S
7
9
1.

.QU0E+0D
.000E+DO
.500E+00
.000E+00
.000E+0!}

O000E+01

.000E«0}
.000E+0I
.000E+D)

100E+0D2

Fig. A-12,

29

RUN DATE........6/%/76
PARTICLE........PROTON

BEAM ENERGY.....2.10 GEV
TARGET......... FP RUN 4
PLATE NO........ P22

x
x
—% CH.
6 7
x
x
X




O
8
C
[}
E
F
G
H
1
J
K

WM =M —

0SE - RADS

.000E+D|

.500E +0!

.DODE+OI

.200E+0}

000E+01

000E+02 .
100E +02 "

000E~02

.000E+D2 x »
4.500E+02

Fig, A-13,

30

RUN DATE...,..,.6/20/76

PARTICLE.....,..PROTON
BEAM ENERGY,....0.80 GEV
TARGET........,. FP RUN 5
PLATE NO........ PI3

PLATE LOCATION. .|




DOSE - RAQS RUN DATE.,...... 6/20/76

8 - 1.000E+0] PARTICLE.,......PROTON
C - 1.500E-01 BEAM ENERGY.....0.80 GEV
D - 2.G00E+0! . . TARGET..... ..FP RUN 5
E - 2.200E+01 PLATE NO........ P21
F - S.000E«D! PLATE LOCATION, .2
G ~ 1.0D0E+0Q2 x x
H -~ 2.100E+02 . x
i - 3.000E+02 —
J - 4.000E+02 " . x a
K - 4.500E+02
__\
7 x x .
H ———_ X

£
g x A
" x A X x
x it X L X X
] X x W o P cH.
A Ak ¥ X 2 an
X 2 s

Sig. A-14.

31



DOSE - RADS RUN DATE...... ..6/20/76

8 ~ 1.000E«0! PARTICLE....... PROTON
¢ - 1.500E-01 BEAM ENERGY.....0.80 GEV
D - 2.00CE«0I . x TARGET.......... FP RUN 5
E - 2.200E+0] PLATE NO........ P22
F - 5.000E+0! ” PLATE LOCATION. .Y
G - [.000£+02 x » .
H - 2.100E~02 " ]
! - 3.000E¢02
J - 4,000E+02 % ] o[ —g ]
K - 4.5D0E+D2 ’ -
X ]
x
L]
(] LRI |
E] nxx
nx X x
LI x %
[EERIL "™ kK] CH.
xxx fluwkxx? 4 ?
L IR IEI I I O |
L ) [EILEE R x A
X L] x /
x
n g5 ]
L ‘“-‘ -
~—
] X *
x ]
x ]
] ]

Fig. A-1S.

32



DOSE ~ RADS RUN DATE........ 6/20/76

8 - 1.000E+0! PARTICLE........ PROTON

¢ - 1.500E-01 Y BEAM ENERGY..... 0.80 GEV
O - 2.000E+01 x M TARGET.......... FP RUN S
E - 2.200E+01 PLATE NO........ P23

F - 5.000€-0! PLATE LOCATION. .Y

G - 1.000E+02

H - 2.100€402 ]

! - 3.000E+02

J - 4.DDOE+0P

K = 4.500E+02

Fig. A-1é.

kx)



DOSE - RADS RUN DATE........ 6/20/76

- 1.0007 0} PARTICLE....... .PROTON

- 1.B0uE«u! BEAM ENERGY.....0.80 GEV

- 2.000E+01 x " TARGET.......... FP RUN 5

- 2.200£+01 PLATE NO........ L]
.000E+0] PLATE LOCATION..5

- 1.000E+02

. 100E+02 x
.000E+02
.000E+02
_S0DE-02

XL—TIToMmoOo
'
£ EWU - - —

RN ]
aan
LI
Aam
L]
Anx
]
N
LI ]
naw

Fig, A-17,

34



RUN DATE........ 8715776

DOSE - RADS
8 - 3.000E+00 PARTICLE. .. .ELECTRON
C - 1.000E+01 BEAM ENERGY.....500MEV
D - 4.000E+0!
E - 6.500E+0I
F - 1.250E+02
G - 2.500e+02
H - 6.000E+02
I - 1.500E+03
J - 5.000E+03
K - 1.500E+0Y4
x
x
x
ice ,
- 1
1 !
= Y
".I ,//
i e
; /’/

Fig. A-18.

35



DOSE - RADS
8 - 3.000E+00

C - 9.000E+00

D -~ 2.000E+01 .
£ - 5.000E+0]

F - 7.500E+01

G - 1.250E+02

H - 2.000E+02

1 - 3.000£402

J -~ 1.000E«0%

K - 1.200E+0%

RUN DATE........ /1876
PARTICLE........ELECTRON

BEAM ENERCY..... SQQMEV
TARGET..........FP RUN 5!
PLATE NO........ P18

e

Fig. A-19.

36




DOSE - RADS . RUN DATE. . 9715776
8 - 2.500E-01 PARTICLE........ ELECTRON
€ - 3.000E-01 BEAM ENERGY..... S00MEV
D - 4.000E-01 M M TARGET.......... FP RUN 5t
E - 5.000E-D) PLATE NO........ P17
F - 6.000E-D: PLATE LOCATION..3
G - B.000E-0t x x
H - 1.250E+00 M x
I - 1.500E+00
J - 1.000E+0Y - x S X x
K - 1.200E+04 -
x
x x
x X " x
X x x
(R (LR T x
X n ] LR
A fx x x
L AL & x
x x LRE) x cH.
" x kB 3 6 7
b 1 X Xl ox
x AN A[E A x x
l L X x 2
x x ,, El
x X
® x
x X
Fl x x x
x X
x x
x x
"!I;in

Fig. A-20.
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DOSE ~ RADS RUN DATE........ 9s15/76

B - 1.860E-0! PARTICLE........ELECTRON
C - 1.900E-01 BEAM ENERGY..... SOOMEV
D - 1.950E-01 . . TARGET.......... FP RUN 51
E - 2.000E-01 PLATE NO........ P16
F - 1.500E+03 PLATE LOCATION. .4
G - 3.000E+D3 i x
H - 5.000E+03 x
| - 7.500E+03
J - 1.000E+04 . . » x
K - 1.200E+04
x x . n
] L3
x x x ] x x

Y T T 4 CM.

Fig. A-21.
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DOSE - RADS RUN DATE 9715776
8 - 2.300E-0t PARTICLE........ELECTRON
C - 2.500E+02 BEAM ENERGY.....S00MEV
D - 5.000E+02 M x TARGET....... ..FP RUN 5!
E - 1.000E+03 PLATE NO P13
F - 1.500E+03 PLATE LOCATION..5
G - 3.000£+03 x .
H - 5.000E+03 x x
1 - 7.500E+03
J - 1.000E+04 « x M M
K - 1.200E+04
b ] x
x L]
x b ]
x x E] ] x x
x WX R ORI X XA *
* XA X N[ox a e x x
x A ® XN X[ X NN x
aANx XX XX
€ X nfn AR R X x X
'R CEATR I I T T ¥ % CM
X X x _.2 - 3 Y 5 6 7
X ooa N X XA K XA X X
L] X XN KRN AN AN x
» XXX N OMIX N X NN X
x x El X X x
x x
x x
n a
x x X x
] x
x x
A A

Fig. A-22,
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DOSE - RADS

B - 7.500E+0!
C - 2.500&+02
D - 5.000£+02
E - 1.000E+03
F - 1.500E+03
G - 3.000£+03
H - 5.000E+Q03
1 - 7.500E+03
J -~ 1.000E+0u
K - 1.300E+0%

-~

RUN DATE........ 9/15/76

PARTICLE........ CLECTRON
BEAM ENERGY.....500MEV
TARGET.......... FP RUN 52
PLATE NO........ P&

Fig, A3,
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DOSE - RADS

8 -

XC—=TOTMMQgO
]

2.500E+00
4.000E+00
6.000E+00
9.000E+00
1.S00E+01
2.500E+01
3.500E+01
4.500E+01
5.500E+01
6.000£+01

% &k 3L,
N2

x % m{x x

RUN DATE........ 9/15/76
PARTICLE,.......ELECTRON
BEAM ENERGY.....500MEV
TARGET..........FP RUN 52
PLATE NO........P2I

PLATE LOCATION..3

CH.

Fig. A-24.
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SE - RADS RUN DATE........9/15/76

00

B - 1.100E+00 PARTICLE........ELECTRON
C - 1.3DCE+00 BEAM ENERGY..... S00MEY
D - 1.500E+00 TARGET.......... FP RUN S2
E - 1.800E+0D PLATE NO........

F - 2.000E+00 RPLATE LOCATION. .4

G - 2.200E+00

H - 2.400E+00

I - 2.600E+00

J - 1.000E+04

K - 1.200E+04




DOSE - RADS
B - B.0OOE-0!

XCe—~-XITO0omMmagao

NN~ - —a@

.000E-0!
.200E+00
-400E+00
.B0DE+OD

800E+00

.000E+00
.200E+00

400E+0D
600E+00

RUN DATE........ 9/15/76

PARTICLE........ELECTRON
BEAM ENERGY..,..S00MEV
TARGET...... ...FP RUN 52
* PLATE NO........P23
\ﬂwcnlw..s
b )
b
x x
x
n
X x
ch.

Fig. A-26,
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DOSE - RADS RUN DATE........ 9s15/75
.500E~00 PARTICLE........ ELECTRON
000E+00 BEAM ENERGY.....S00MEV
G00E+30 ..FP RUNS3
¢gotec0c - 7 PLATE NO........

$00E+01

000E+02

000E-C2

.00GE ~03

000E+04

-O0DE «O4

o
'

XL ~IOmMmMmoOno
We =g wn

Fig. A27.
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OOSE - RADS RUN DATE........9/16/76

B - 7.500E+0! PARTICLE...... . .ELECTRON
C - 2.000E+02 BEAM ENERGY..... S00HEY

D - 3.000E+02 . . TARGET........ ..FP RWN 53
E - 7.500E+02 BLATE NO..... . P

F - 1.000E+03 PLATE LOCATION..5

G - £.000E+03 . .

H - 5.000E+03 x

1 - 1.000E+04

J - 2.000E+Du . . R .

K - 4.000E+04

Fig, A-28.
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DOSE - RADS RUN DATE........ g9/15/76

8 - 2.000E+00 PARTICLE....,...ELECTRON
C - 5.000E+00 BEAM ENERG?..... S00MEY
D - 1.0D0E+0) . TARGET.......... FP RUN SY
E - 2.500E+01 PLATE NO........ Py
F - 5.000E+0! PLATE LOCATION. .2
G - 1.000E+02 x
H - 3.000E+02 x x
I - 7.500E+02
J - 7.500E+03 x "
K - 3.000E+0Y4
]
x
x
x * X
LR ] * x
X x x
u " x b
Ain
- %
v X M,
X a2 6 {7
A " n
LRV 4 x
* *
x x A
x
x
x
x x
b
x
x '

Fig. A-29.
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DOSE - RADS RUN DATE........ 9716776

8 - 5.000E+00 PARTICLE........ ELECTRON
€ - 1.000E+D) BEAM ENERGY..... S00MEV
D - 2.500E+01 . , TARGET.......... FP RUN 54
E - 5.000E+0! PLATE NO........ PS5
F - 7.500E+01 PLATE LOCATION..3
G - 1.000E+02 x .
H - 2.000E+02 x
1 - 3.000E+02
J - 5.000E+02 . . X x
K - 7.DODE+02
x x
x R A
x X x

=N

CM.

1§ s 6 7
lu ¢
NS .
x x X x
x S| A x
x x
by .
I x
x x
x x
X x

Fig. A-30,

47



DOSE - RADS
B - 3.000E+00 PARTICLE........ ELECTRON
€ - 4.0DDE+00 BEAM ENERGY. ... .S00MEV
D - 5.000E+00 . , TARGET.......... FP RUN 54
E - 6.000£+00 PLATE NO........ P7

F - 7.000E+00 PLATE LOCATION. .4

G ~ B.000E+00 . .

H - 8.000£¢00 x

I = 1.000E+0)

J - 1.D0DE+04

K - 1.200E+04

J136°

Fig. A-3L,

48



DOSE - RADS

B - 3.000E+00
C - 4.D00E+00
D - S5.000E+00
E - 6.000E+00
F - 7.000E+00
G - B.000E+Q0
H - 9.000E+00
I - 1.000E+01
J - 1.300£+01
K - 1.500E+01

RUN DATE........ 5/16/76
PARTICLE........ ELECTRON
BEAM ENERGY..... S00MEV

cH.

i

{ as®

{90°

Fig. A-32.
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O0SE - RADS RUN DATE...... ..5716/76

B - 5.000E-01 PARTICLE........ ELECTRON
C - 2.000E+00 . BEAM ENERGY. . ...500MEV
D - 3.000E+00 e TARGET.....\.... FP RUN 55
E - 1.000E+01 " " PLATE NO........ P3
F - 4.D0DE+D1 PLATE LOCATION. .|
G - 1.000E+02 . .
H - 3.000E+02 x
| - 1.000E+03
J - 7.500E+03 . ; .
K - 2.500E+04
x
x X
n x
x X X L] g
x x A ®

w

ﬂ,: l cM.
;}’F 2 4 5 6 7

o0 250 11350 1

] ' [ [

5 3 E \ ki / \\

! ! 1

! X 5 IR A ‘

N \ . . / \ - / \

i ‘\ ; ; L \\ , J Y o 1

E S~ e '/” \/ e \k
IS : SR . B .

Fig. A-33.
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DOSE - RADS RUN DATE........ 1279776

B - 2.D0DE+0] PARTICLE........ PROTON
€ - 3.500E+01 BEAM ENERGY.....28.SGEV
D - 5.500E+0! TARGET....... ...FP RUN Bl
E - 7.SD0E+DI PLATE NO........ P3
F - 1.250E+D2 ATE LOCATION. .1
G - 2.0D0E+C2 N x
H - §.000E+02
1 - 1.000€+03
J - 1.500E+03 « " x x
K - 3.000E+03
L]
A
x
x x x x x

x
x
X M.
% 3 5] 7
E] )
x x
' L) x
] x 2 x A
x x
x x
x |
x x ¥ x
] o
% x
x *

Fig. A-34.
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DOSE - RADS RUN DATE........12/9/76

B - 9.00CE+0t PARTICLE........PROTON
C -~ 2.500E+02 BEAM ENERGY..... 28.5GEY
D - 7.500E402 N N TARGET.......... FP RUN 6!
£ - 1.500E+403 PLATE NOL....... P4
F - 3,.000E+03 . PLATE LOCATION..2
G - 5.000€403 " x
H - 7.500€+03 M
1 - 1.000E+04
J - 1.200E+0% x .
K - 1.400E+D4
‘ * L]
B x
M ' ] X x
] IR EILERER x
x * X M
b} L]

i1se

Fig. A-35.
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DOSE - RADS RUN DATE........12/9/76

B - 7.500E+01 Séf;'gkiéé{f .....
C - 2.500E+02

D - 5.000E+02 . —_—T ;Cs?ETNO
€-t.000e,03 | " PLATENO........
F - 1.500E+03 PLATE LOCATION..3
G - 3.000E+03 . .

H - 5.000E+03 /

1 - 7.500E+03

J - 1.00DE+DM . x .

K - 1.200E+04

CcM.

<

Fig. A-36.
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DOSE - RADS

8 -

XCe—-TommUo
]

—— U= gnn

.20DE+0%

000E+01

.000E+0I
-500E+01
.000E+02
.S00€+02

500E+02
000E+D2
S00E+02
0DDE+03

BEAM ENERGY..... 28.5GEV
..FP RUN B!

PB

PLATE LOCATION. .4

Fig. A-37.

54



DOSE - RADS

8 - B.00OE+D!
C - 1.000E~02
D - 1.500E+02
E - 2.500E+02
f - 4.000E+02
G - 7.500E+02
H - 1.000E+03
I - 1.5P7E+03
J - 2.2908+03
K -~ 2.750E+03

x % x|x x x

RUN DATE........ 12/8/76

PARTICLE . ....... PROTON
BEAM ENERGY.....28.5GEV

S o TARGET...... ....FP RUN 61
PLATE NO........ P8

> PLATE LOCATION..S

*

X A|x xx
n R X AN

Ny Y \
€ ra‘% ) cH.

W'y 2 4 5 7
,
A [ XX P B 3
xon Al x w °*

x

f
{
|

s

Fig. A-38,
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DOSE - RADS
B - 5.000E+DO
€ - 1.0DDE+OI
D - 2.500E+01
E - 5.000E+01
F - 7.500E+01
6 - 2.000E+02
H - 5.0CDE+02 .
I - 1.000E+03
J - 1.50DE+03
K - 2.DD0E+D3

N
/

PART{CLE........ PROTON
BEAM ENERGY..... 28.56GEV
TARGET.......... FP RUN 62
PLATE NO........ pae

PLATE LOCATION. .4

4 45°

Fig. A-39.
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DOSt - RADS RUN DATE...... L.12/9/76

B - 2.000E+01 PARTICLE. .. ... PROTON

C - 5.000E+0! BEAM ENERGY.....28.5GEV

D - 1.000E+02 . , TARGET.......... FP RUN B2
E - 2.000E+D2 PLATE NO....... P24

F - 3.000E+02 8 PLATE LOCATION..5

G - 5.000E+02

H - 7.500E+02 x N

1 - 1.500£+03

J - 3.000E+03

K - 6.000E+03




DOSE. - RADS RUN DATE........12/9/76

B - 9.000E+01 PARTICLE........
€ - 1.500E+02 - BEAM ENERGY. ...
D - 2.250E+02 . , TARGET.......

E - 3.500E+02 PLATE NO. ..

F - 7.500E+02 ATE LOCATION. .1
G - 1.500E+03 "

H - 3.000E+03 x

1 - 4.000E+03

J - 5.000E+03 .

K - 6.000E+03

CM.
) & 7
b
n L]
L] X
" X
L]
b § x
x X
{900 . 135
| 7 ; y
N N JERY
P4/ AN ! s N
1]~ S 1 4
g7 ™. \\\
i ‘
+ L] v K] v J T T -
Fig. A1,
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DOSE -~ RADS

B - 5.
.000E+02
.500E+03

c
D
E
F
G-
H
1
J
K

W= — g —10

0DOE+02

500£+03
000E+03
S00E+03
000E+Qu
S00E+04

.S00E+04
~300E+04

TARGET..........
PLATE NO
PLATE LOCATION. .2
x
n
I x
] b
X A
% x H
M [x ) x
[ "
Pl A k
X  fx
% u|n
% x
*
x
)
k.
§ 90° o
N "\
[ g .
' i V0 N
i ]
E T \\ ]‘
Lo N
ot H ~
| l
|
1 }
o) :
Fig, A2,

59



DOSE - RADS RUN DATE....... .18/9/76

B8 - 4.000E+02 PARTICLE........PROTON
C - 7.500E+02 ] BEAM ENERGY.....28.506EV

D - 1.500E+03 . , TARGET..........FP RUN B3
E - 3.00DE+D2 PLATE NO........ Pl

F - ©.000E+03 RPLATE LOCATION. .3

G - 7.500E+03 .

H - 1.000E+0Y x

I - 1.500E+04

J - 2.000E+04

K - 2.400E+0Y

CM.

0°

Fig. A43.
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DOSE - RADS

8 -

XC~TOomMMmoo
]

7.500E+01
1.000£+02
2.500£+02
3.500E+02
5,
7
1

1

2
2

000QE +02

.500E+02
.000E+03
.500E+03
.000£+03
.400E+03

RUN DATE... .. 1229476
PARTICUE. ... ... .PROTON
BEAM ENERGY.....28.5GEV
TARGET..........

Fig. A44.
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DOSE - RADS

8 - 5.000E+02
C -~ 7.508E+02
D - 1.000E+03
E - 1.500E+03
F - 2.000E+03
G ~ 3.000E+02
H - 4.000E+03
1 - 5.000E+03
J - 6.000E+03
K - 6.600E+03

RUN DATE.......
PARTICLE....
BEAM ENERGY.
TARGET...
PLATE NO.......

PLATE LOCATJON. .

. 1279776

.. .PROTON
...28.56EV
..FP RUN 63

—tf CM.

A
AN

ey

Fig. A-45.
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DOSE - RADS

B - 5.000E+01
C - 7.500£+01
O - 1.000E+02
E - 2.000E+02
F ~ 4.0NDE+02
G - 7.500E+02
H - 1.500E+03
1 - 3.000E+D3
J - 5.000E+03
K - 7.500E+03

RUN DATE........ 12/9/76

PARTICLE........PROTON
BEAM ENERGY..... 28.5GEV
TARGET..... «..FP RUN &4
PLATE NO....... .B7

b |

CM.




DOSE - RADS
B - 1.

XRL—ToTmoo

a.
Y
7
l.
2.
S.
1.
1.
a.

500E+02
S00E+02
000E+02
S00E+02
250E+03
S00E+03
00DE+D3
000E+04
SDDE +D%
200E+04

........ 1279776
...PROTON

PLATE LOCATION..5

Fig. A47.
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DOSE - RADS RUN DATE....,... 12/9/78
B - 4.000E+J!
.S00E+01
.S00E+02
-009E+02
-Q0DE+D3
.S00E+03
.000E+03
.000E+03
.S00E+03
. GODE <04

RCL—=ITQOTMTMODO
'
— NV W~= =

e . —rn

Fig. A48,

65



DOSE - RADS RUN DATE........ 11277

B - 2.000E+0] PARTICLE........ PROTON

€ - 5.000€+0! BEAM ENERGY. .. .. 12GEV

D - 6.500E+0! . , TARGET.......... FP RUN 71
[ - 9.000E+0! PLATE NO........ Pl

F - 1.750E+02 N PLATE LOCATION. .1

G - 3.500E+02 . ‘

H - 5.000£+02 X

i - 7.500E+02

J  1.0D0E+03 x . g

K - 1.500£+03

X x
g X
x x
D
bl
X %
CM.
S
- S5 = 7
x
x P
b
n X
Cl b
7 X
* i d
X *

Fig. A-49.
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DOSE -~ RADS

8 - 7.

FLC—~IOTMMmonN

-5O0E+03

F N — U —

S00E+01

.500E+02
.DODE+02
.000E+02

000E+02
00OE+03

D00E+D3
000E+0D3

.BuQe+03

RUN DATE........ 1712/77
PARTICLE........ PROTON
BEAM ENERGY..... 1aGeEv
TARGET...... ...FP RUN 71
PLATE NO........ P4

PLATE LOCATION..2

CHM.




DOSE - RADS

B - 7.500E+01
C - 1.900e+02
D - 2.000E+0D2
£ - 3.000E+02
F - 5.000E+02
G - 7.000E+02
H - 1.000E+03
I - 1.D00E+03
J - 2.000E+03
K - 2. 700E+03

RUN DATE........ 1712777
PARTICLE........ PROTON
BEAM ENERGY.., . 12GEV

Fig. A-51.
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DOSE - RADS

8

MmMmoo

G
H
!
J
K

-000€+01

.000E+02
.250E+02
.Q00E+ QY
1.

- F WU — 3w

-000E 0}

00QE+0!
000€+02

000E~0C2
000E+02

2UOE +04

RUN DATE........ 1712777
PARTICLE........ PROTON
BEAM ENERGY.... 1&@GEV

‘ [ {90°
R "
1 ! B N \ ' -

N Hr,hr_‘ L.

Fig. A-52.
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DOSE - RADS
4.000E+D)
7.500E+01
1.500€E+02
2.500E+02

- 5.500L+02
el
7
i
1
1

O mo o m
f

.0DOE+0D2
.000E+D2
.Qa0e+0a3
.Q00E -+ 04
.2UDE+CY

i 90°

“

Fig. A53.
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DOSE - RADS RUN DATE........ 1712777

B - 6.000E+00 PARTICLE........ PROTON
C -~ 1.DD0E+D! BEAM ENERGY..... 12GEV
D - 2.500E+0! x “ TARGET.......... FP RUN 72
E - 4.000E+01 PLATE NO........ P8
F - 7.900E-+01 PLATE LOCATION. .4
G - 2.500E+02 N
H - 5.000E+02 M x
! - 3.000E+02
J - 1.200E+03 ¥ % M
K - 1.2UDE+04
X
X
x %
x X
AW ¥ ]
XN * N
WA A
x X .
Bl B
) LI BN LR cn.
léx x2 5 6 7
x X wf n
L] ld
x A ¥ M
»
x E
X
]
x
X
b b
- ge ;{90"
' N . .
f b
5
I[ ‘.:»f
- - - ;
y T 3 TR B worororoy

Fig. A-54.

7



DOSE - RADS RUN DATE. . N AY-Yark)
8 - 2.000E+01 PARTICLE. .. ..PROTON
C - 5.000e+C1
D - 7.500E+0!
£ - 2.5006+02
F - 5.000E+02
G~ 1.000€+03
H - 1.500€£+03
I - 2.250E+03
J - 3.000E+4032
K - |.2U0E~*0Y4

Fig. A'SS.

7



DOSE - RADS

8 - 2.500E+01
C - 5.000E+01
D - 7.500£+01
E - 1.500E+02
F - 2.500E+02
G - 5.000E+02
H - 1.000E+03
I - 1.500E+03
J - 1.75CE+03
K - 1.,2U0E+04

RUN DATE........ 1/12/77
PARTICLE........ PROTON

Fig. A-56,

3



DOSE - RADS RUN DATE........ 1/12/77
8 - 7.500£+01 PARTICLE........ PROTON
€ - 1.250€+02 BEAM ENERGY..... 12GEV
D - 2.500E+02 TARGET.......... FP RUN 73
E - 5.500E+02 PLATE NO........ P16
F - 1.000C+03 PLATE LOCATION. .2
G - 1.500E+03
H - 3.000£+03 x
| - 5.000E+03
J - 1.000E+04 i .
K - 1.2U0E»0u
A
x
)
cH.
s| &f 7
P
®
A
X

\

Y 450

i

Fig. AS7.

4



DOSE - RADS

B -

RLe=-—-IoomMmmgon
. '

7.
.500E+02

W Oy

500E+Q1

SO0E +0e
000e+02

.000E+03

B800E+03

.300E+03
- 100E+03
- 0QQE+04
-2U0E+04

Fig. A-58.

75




DOSE - RADS RUN DATE........ 1712/77

B - 1.000E+02 PARTICLE........ PROTON
C - 1.750E+02 BEAM ENERGY..... 126GEV
b - 3.000e+02 " M TARGET.......... FP RUN 73
£ - S.000E+0D2 PLATE NO........ P13
F - 7.900E+02 B _PLATE LOCATION..5
G - 1.000E+03 x
H - 1.250E+03 X x
1 - 1.700E+03
J - 1.000E~D4 . . ” .
K - 1.200E+04
b
b ]
x x A %
x n
X
P a fx
MExEn
XL KR KX
ot
L b ]
A X
N o
n b ]
O \
" L
el
n
n
oo { 4g°
h i '
! /
- T /
4
1o,
ST T T S t B i

Fig, A-59.
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DOSE - RADS RUN DATE........ 1/12/77

B - 4.007E+01 PARTICLE........ PROTON

¢ - 6.000£+01 BEAM ENERGY..... 12GEV

D - 7.500E+Q! . . TARGET.......... FP RUN 74
€ - 1.000E+02 PLATE NO........ Pa2

F - 2.000€+02 o5 PLATE LOCATION. .1

G - 3.000£+02 ‘ >

H - 5.0000402

i - 7.500£+02

J - 1.100£+03

K - 1.6UOE+03

X x
o CM.
_l
» X
. £
X b
» L]
- ~ -
5 0° $90° §135°
" -
; \ g4 v i
P /A H
-t -
: g
i i :
. : 3
-y s by B 3 f =ty 3 d
Flg. A0,

77



00SE - RADS RUN DATE...,....1/12/77

3 - 6.000E+0! PARTICLE........PROTON
C ~ 1.000E+02 BEAM “NERGY.....12GEV
b - 1.750e+02 « ] M TARGL1.........,FP RUN T4
£ ~ 2.900E+02 PLATE NO...,,....P23
F - 5.000E+02 PLATE LOCATION..2
G - 1.000E+03
H -~ 1.500E+03
1 - 2.250E+03
J - 3.000E+03
¥ - 3.8U0E+03
b
cM.




DOSE - RADS

B - 8.000£+01
C - 1.500E-02
0 - 3.000E-02
E - 5.000E+02
F - 7.500E+02
G - 1.000E+03
H - 5.000E<03
- 7.

J -

K -

RUN DATE........ 1712/77
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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 cach detector number are the same as those
listed for run 51. Radius is in cm, dose in rad.
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Beam energy _4.88 GeV
Run date 6/8/76
Particle Proton
Piate No. P3

Plate location 1
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Beam cnergy 4.88 GeV

Run date 6/8/76
Particle Proton
Plate No. P4

Plate location 2
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Beam energy

4.88 GeV

Run date ©6/8/76
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Plate No. P5
Plate location __3
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Beam energy 4.88 Gev

Rurn date 6/8/76
Particle Proton
Plate No. P7
Plate lacation 5
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Beam energy 4.88 Gev
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Beam energy

4,88 GeV

Run date 6/8/76
Particle Proton
Plate No. L]
Plate location 5

@ 49.2| 57.| 63, eo.slss.z 42.2]32.3 19.]10.6 7gl
93.[116.|126.|135.1115.]91.3|56.7{31.5/16.3[9.45

@ @ N.A.j308.)338.|281.| 2
N.A.|284.|304.[316.2

o

N.A.|260./290./1267.1238.|160.1103.161.5/28.4[12.6
@ 194.12221232.1246 185.1140.187.5)|47.6(23.9)12.2
145,1178.]198. 190./144.1103./169.4]40.3]12.4/10.7 @

@
@
g, O)
€ @9

@)
&)
@

o
5

.|82.4149.920.7 11.

105./56.1/25.8/12.9

&

.|12

164.1180./195.{188.{1

215.)249.1265./12652

3

6.[1

&

182.1116,| 65. [29.7|114.6

5
«

.[199.]121.165.2|29.6[13.5

3
-]
o
@
(-]
[]
1
=
o
P
[
13

1
102.{120. 134‘|129. 110,

229

©)
@

00066



2.1 GeV

Beam energy

Run date 6/8/76
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Plaze No. P10
Plate location 1
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Beam energy 2.1GeV

Run date 6/8/76
Particte Proton
Plate No. P11
Plate location 2
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Beam energy 2.1 GeV

Run date 6/8/76
Particle Proton
Plate No. P12

Plate location 3
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Beam energy 2.1 GeV
Run date 6/8/76
Particle Proton
Plate No. P13
Piate location __4
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Beam enesay 2.1 GeV
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Particle Proton

Plate No. P22

Plate location 5 -

©,
©
)

2,45 2.8(3.41 3.35}4.16 4, 5.26{4.65]4.15 @ 44
@ 2.77| 3.4]4.23[4.315.16/5.22 5.8 |5.915.33(4.89 @
aqmgss.zs 5.4 [5.43]5 6.36/6.25]5.54)

3.28] 3.9(4.93| 5.4 [5.95(6.23|6.39(6.53/6.16]5.93
3.47(4.10|4.83| 5.7 {6.23]6.89/6.65| 6.6 {6.51]6.39)
OEOE@ Fafdka s et QEEOOE
3.07|3,81]4.82|5.055.65|6.36|6.76}6.44| 6.4 16.24|
3.15/3.64(4.48(5.18{5.37/5.68/6.61/5.16/5.97{5.
@ 2.72|3.23|4.12}4.62/4.87 [5.57|5.38] 5.75(5.37/5.15 @
2.36(2.84|3.3413.81 4.48]4.71 4.9614.76(5,35(4.34] @

®E®®E

»
-~
3
P
~
R

©)

0
o
&
R
]

©
\

X
-]

-

Fig. B-13.

97



Bzam energy .8 GeV
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Plate No. P13
Plate location 1
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Beam energy 0.8 GeV

Run date 6/20/76
Particle Proton
Piate No. P22
Plate location 3
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Beamenergy __0.8GevV

Run date 6/20/76
Particle Proton
Plate No. P23

Plate tocation __4

®®

S
&9
®
16.9/18.2|17.5118 5 19.{19.318.9 21.1]19.7 21.51
16.7/18.7|18.1(19.3|23.5 20.2| 20.320.7| 22—._ 2'1-.4 @
@ 18.8{18.4]19.5{19.9[22.6{21.3]|22.7) 21.]21.5]21.1 @

17.8(18.1120.3|21.8]21.6/22.7/23.0{ 22.1)21.2|121.6]

’Q@ 19. |18.6]21.3] 21.|21.2) 23. [27.1[21.5|21.7]21.B]
‘:;’ 13.4
19.4118.9(21.1(20.6/22.8{24.5[22.7(24.6(23.5|21,

21.8] £2.122.3]122.1

8
o

®®

=

@

17.4]21.3/19.9[20.6{20.6| 2
17.3118.2[20.8{20.1120.7122.5|21,3| 23. } 21. |21 ‘
17.5{18.,5| 19, [20,1]|21.8/20,9/22.4122.5/20,6/20.6! ‘@

18, [20.820.3/22,7} 20, |39.9]20.4)

6@@@@

Fig. B-17.

101



Beam energy 0.8 GeV
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Table B-1.

R DATE........8/15/76
RTICLE,.......ELECTRON
BEAM ENERQGY. ... .S00MEV
GET RN RUN 51
ENS,.......
PLATE LOCATION. .1
NO ANGLE RADIVS DUSE NO ANGLE RADIUS DOSE NB ANGLE R~ADIUS DUSE ND ANGLE RADlUS DOSE
0 135.00 2,22 3.786E+0 127.28 2.08 4.621E+01 2 119.06 1.88 B8.486E+01 3 108.44 1.733 $5.697c+0
4 6. 1.6% 6.435E+0 s 83.66 1.63 6 71.%7 1.78 5.644E+ 7 60 1 883 4.884E+0D
8 62.13 2,08 4,109E+Q J 43.00 2.32 0 142,19 2,085 4.19%5E+0 13%5.00 1.810 S$.71SE+0
12 125.%4 . 1.57 7.325E+0 113.20 1.39 4 88.13 1.293 1.10JE+0 a1. 1.29: 1.029E+0
16 66. 1.39 9.2%6E+0 7 5. 1,57 8 45,00 1,81 5.118F+0 37.88 2.08 4,123E+0
20 150.93 1.88 $.290E*0 144.48 1.57 2 135,00 1.29 1.123E+02 120.96 1.06 1.863E+0
24 101.31 0.93 2.673E+02 s . 0, £3: 26 9.04 1.06 ; B18E+02 45.00 1.29 9,83BE+0
28 3%5.54 1.57 6.525E+Q 9 1.88 0 161.57 1.755 6,056E+0 156.80 1.39 9.11CE+0
32 149.04 1.06 1.748E+0: 13%5.00 0.77 34 108,44 0.578 Z.203E-0: 71.%57 0.%578 2,279E+0Q
36 45.00 0.77 3.240E+0% 30.96 1.06 3,20 1.8TR 7.72BE~Q 18.44 1.73 5. 466E+0
40 173.66 1.6%3 6.038E+0 4 171.87 1.29 168,69 0.93 2.1722402 4 181.87 0.37 9, 029E +0;
44 135.00 0.:£% 4,037E+04 4¢ 45.00 0.2% 8.44 0.57 5.913E+02 4 11,81 0,99 1.582E+0,
48 8.1% 1.29 8.892E+0 4 3 1.65 186,34 1.65 5.787E+0 88.14 1.29 1.044%+0;
%2 191.31 0.93 2. 181E+0; 98.44 0.57 225.00 0.2% 3 191E+04 15.00 0.2% 1.471E+04
$6 341.57 0.57 4.570E+0D 7 48.69 Q.92 39%51.87 1.29 &.764E+01 53.68 1.6 B, 132E+D
60 98.44 1,79 S, S55E+0 03.20 1.39 210.96 1.06 1.579E+0 25,00 0.77 3.640E+0:;
64 $1.97 0.57 9. 330E+0, 88.44 0.57 315.00 0.77 2.420E +02 23.00 1,06 1.207E+0:
68 36 . 80 .39 7.143c+0 41,57 79 115E+01 70 209,0% ;.88 5. UB3E+ 13.54 1.%7 7.379E+D
72 2% .00 .29 1.151E+0 ag, 04 . 0G .B46E+02 74 258.69 0.93 2.070E+0: 4 81.31 0.93 1. 789E+0;
76 00, 96 . D6 1.268E+0 7 15.00 .29 .B27E+01 78 24.46 879 5.715E+0 7 30. 95 .88 4,.572E+C
80 17.88 2,08 4,095E+0 25.00 .81 .S19E+01 82 234.46 573 6.507E+0 46. 80 9! 8.673E+0Q
84 61,87 . 9, 965E+0 78.13 .29 .728E+01 86 293.20 .393 7.5B1E+0 05.54 87 6.002E+0
88 15,00 .810 4,755E+0 22.13 . 08! .939E+01 S0 225.00 2.328 J.774E+0 32.13 . 0! 4,137E4D
92 40, 8% .883 4.840E+0 251,57 .79 .S519E+01 S4 263,66 .65 6,002E+0 76.34 .65 5. 484E+0
96 88. 44 .73% 4,925E+0 99, 06 . 88 4.738E+01 98 307.88 . 08! 4,.210E+Q 15.00 .82 3,774E4+0
00 o, .44% 3.766E+0 )] 0, 17 .100E+01 102 Q. 4.44 4.118E+00 10 . .71 1.931E+00
04 Q, .985 1,086E+00 10 22.50 .44 .921E+01 106 22.50 .17 1.100E+07 10 22.50 4.44 4,629E+00
o8 22,50 S5.71 2.023E+00 1D 22.%50 .98 Q98E+00 110 45.0C 3.17 1.100E+01 11 45.00 4,44 4,302E+00
12 43,00 S5.71 2.081E+00 4%.00 ©.98 OB1E+00 114 67.50 2.44 3.B16E+D1 115 67.50 W17 1.100E+01
16 67, 4,44 4. S09E «00 ; 67 50 .7 044£+00 118 7,50 . 98! 1.20%5E+00 119 80,00 .445  3,824E+0}
20 90,00 .17 1.100E+C] 9 J0 4.44 .00QE+00 122 0,00 .7 2.857E+00 123 90.00 g8 1.959E+00
24 12,50 .44 3.752E+01 12.50 17 .100E+31 126 112.50 4,44 5.219E+00 127 12.50 .71 2, 170E+00
28 12,50 .98 1.095E+0Q 35.00 .17 .300E+01 130 135,00 4.44 6.000E+00 13 35.00 71 2,084E+00
32 35.00 .98 9.996E-01 57.%50 .44 7736401 134 157.50 A7 i.100E+01 13 $7.50 4.44 4.768E+00
36 $7.50 7 2.042E+00 7 57 .98 .111E£+00 138 180.00 .445 3.7%7E+01 13 80, 00 17 1.144E+01
40 80.00 4.44 4.316E+00 80.00 .71 .O35E+00 142 180.00 .985 . O0B5E+00 14 2.5 .44 3.760E401
44 J2.50 .17 1.267E+01 14 02 4.44 4.753E+00 146 202.3 .71 2.102E+00 14, 02, 50 .98 1.026E+0GO
48 25,00 A7 Y. 137E+0] 25.00 4.44 4.451E+00 150 225.00 71 1.984E+00 15 25 . 00 .985 1.027E+00
52 47 . 50 .44 3.7854E+01 47,350 17 . 208E+01 1854 247.50C 4.44 4.642E+00 15 47 .50 .715 2.065E+00
56 47.%0 . 98! 1.907E+00 70.0 .44 3,781E+01 158 270,00 3.17 1.069E+21 15 70.00 4,445 4,097E+00
60 77.00 .71 2.000E+00 70.00 . 98 108E+00 162 292,50 2.44 3.921E+01 16 92.50 3.175 1.182E+01
64 92. 4. 44 4,605E+Gy ] 92.%0 .71 2.089£+00 166 292. .98 9.874E-01 16 15. 3.17% 1.107E+01
68 15. 4.44% 4.213E+00 :] 15.00 .71 .928E+00 170 2315.00 6.98 9.979E~01 17 37.50 2,445 4.066E+01
72 37.50 3.175 1.106E+0] 37.50 4.44 4,803E+00 174 337.%0 5.71 1.931E+00 175 37.380 6.985 1.028E+00




Table B-2,

RUN DATE. .9/15/76
PARTICLE ELECTRGN
BEAM _ENE SOOMEV
TAR FP_RUN 351
.pPt8
.2
NO ANGLE RADLUS DOSE NO ANGLE RAD1US DOSE Ng ANGLE RADIUS 0OSE NO
0 135.00 2.82 . 80BE+Q 127.88 2.0 3.732E+40 2 119.06 1.83 4.822E+0) 3
4 86.34 1.6% S22E+0Q 83.66 1. 5.364E+*0 G 71.57 1.73 5.064E+01 7
8 52.13 2.08! Q2%E+Q 2. 2,272E+0 0 142.10 2.08 3.814£+01 1
2 125.%4 1.57 .618E+Q 113,20 1. 8,695E+0 4 98.13 1.29 9.075E+01 15
6 66.80 1.39 107E+0 7 1. % 402E+0 8 4%.00 1.8} 4.334E+0) 9
0 190.9% 1.88 %.00SE+Q 144.46 1.57 7.320E+0 2 135.00 1.29 9. 284E+0 3
4 101.31 0.93 » 320E+0: 78.69 0.933 1. “36E+0 6 $9.04 1.06 . Q24E+02 7
8 35.54 1.57 5.236E+0 29.06 1,883 3.p9a9E+O 0 161.57 1.73 794E+0
2 149.04 1.06 224E+0Q 135.00 0.776 1.779E+D 4 108.44 0.57 25BE+0 S
3 45.00 0.77 . 460E+0 30.95 1.066 9.973E+0 8 23.20 1.39 74E+0 9
40 173.66 1.65 6.440E+0 4 171.87 1.293 9.092E*0 42 168.69 0.93 63E+0X 43
44 13%5.00 0.2% 3. 186E+0. 4 45.00 O. 2,901E+0 46 18.44 0.57 821E+0: 47
48 .13 1.29 SE+0 4 6.34 1. 4.573E+0 0 186.34 1.65 +414E+0 51
2 91.31 0.93 548E+Q2 $8.44 O. 2.395E+0 4 22%.00 0.25 - 180E+0 ]
6 41.57 0.%57 777E+02 48,69 0.93 1.130E20:. 8 3%1.87 1.29 .301E+0 9
0 98,44 1.73 .706E+0 03.20 1.39 8.841E+Q 2 210.96 1.06 1.223E+0; 3
4 51.57 0.57 .34BE+0 88.44 0.57 1,863E+0: 6 315.00 0.77 1.421E+0 7
8 36.80 1.39 -883E+0 41.57 .7 4,183E+0 0 2uy9.05 1.88 4.8692E+0 1
2 25.00 1.29 . 769E+0 39.04 .0 1.194E+0 74 2%8.69 D0.9Y . 387E+02 75
76 00.96 1.06 . O54E+0 77 15.00 .2 7.125E+0 78 324.46 1.57 . 513E+0 79
o] 17.88 2,083 .512E+0Q 25.00 .8 &, 214E+0 2 234.46 .57 . 260E+0 3
4 61.87 1.293 7.99%E+0 s 78,13 .2 7.648E+0 65 293.20 1.39 +731E+0 7
8 15.00 1.810 3.980E+0 22.13 2.0 3. {5%E+0 0 225.00 2.32 .60SE+0] 1
2 40.95 1.88 4.506E+0 51.57 7 4,921E+0 4 263.66 1.6% «323E+01 S
[3 88.44 1.73 4.45%E+0 7 99. 08 .8 .651E+0 8 307.88 2,08 .873E+01 9
00 0. 2.44 .B81E+Q o 0. 3.17 .013E+00 102 0. 4. 44 .949E+00 103
04 Q. 6.98 $.657E-Q Q 22.%50 2.44 .049E+01 106 22.%50 3.17 .671E+00 107
[o]:] 22.%50 S5.71 »108E+D0 10D 22.%0 .98 .520E-01 110 45.00 3.17 .723E+00 111
2 45.00 5.71 » 184E+00 45.00 6,98 .499E-01 114 7.50 2.44 L171E+01 115
6 67.50 4,44 . 0BYE+00 67.%50 .71 .258E+00 8 7.50 6,98 .B77E-0) 119
Q 80.00 3.17 . 0SBE+0 90.00 4.44 .212E+00 2 0.00 5.71 .27B6E+00 123
4 12.50 2,44 +428E+0 S 12.%50 .17 . 185E+01 6 112.50 4.44 .349E+00 127
8 12.%0 6,98 «797E-0Q 3%.00 17 .192E+01 0 13%.00 4.44 .471E+00 131
2 35.00 6,98 .2 -0 $7.50 .44 2, 547E+01 4 157.%50 3.175 ,2B9E+0] 135
6 57.50 5.71 .306E+Q0 $7.%50 6.98 .258E-01 8 180.00 2.445 666E+01 139
40 80.00 4,44 .639E+00 14 80.00 5.71 .325E+00 142 180.00 6.985 6.442E-01 143
44 02. 5 3.127 2380E+01 14% 02.50 4.44 .S560E+00 146 202.50 5.71 359E+00 147
48 25.00 3.17 106E+01 14 25.00 4.44 . 3I79E+00 0 22%.00 S5.7° 283E+00 135%
2 47.50 2.44 2.247E+01 13 47.%0 3.17 .O5SE+0] 4 247.50 4.44 243E+00 155
5 47.50 6,98 846E-01 15 70.00 2.44 . 18BE+01 8 70.00 3.17 02BE+01 1%9
0 70.00 S5.71 178E+00 161 70.00 6.98 $.597E-01 2 292.30 2.44 2.095E£+01 163
4 2.30 4.44 863E+00 92.50 5.71 1.110E+00 6 292.50 6.98 694E-01 167
e 15.00 4.44 . 996E+00 169 15.00 $.715 1.176E+00 [*] 18.00 6.98: 3.846E-01 171
2 37.50 3,17 .911E+00 173 37.50 4.445% J.037E+00 174 337.50 S5.71 0S0E+00 173
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Table B4,

e B/18/76

+ .+ . ELECTRON
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FP _RUN S1

v

PARTICLE. .,
AM_ENERGY
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A
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Table B-6.

RUN DATE, .. .9/15/76
PARTICLE . +ELECTRON
BEAM ENERBY . SO0MEV
TARGET..... .FP RUN 32
PLATE NO...... .P6
PLATE LOCATION. .2
NO ANBLE RADIUS DOs| NG ANGLE RADIUS 0OSE NGO ANGLE RADIUS DOS NS  .ANGLE
0 135.00 2.3 1.506E+0: t27.88 2.0 1.923E+0 2 119,06 1.8 2.403E+03 3 108.44
4 896.34 1.6 3.094E+0: 83.66 1.656 3.060E+0D 6 71.57 1.7 2.873E+02 7 0.95
8 $2.183 2.0 1.899E+0: 45.00 2. 1.509E+0 0 142.10 2.0 1.886E+03 1 135.00
12 +.3.%4 1.5 3.622E+0: 1 113.20 1. 4.331E+0 4 88.183 1.2 4,493E+03 ] 1.87
16 66.80 1.39 4.027E+0: 1 $4.46 1. 3.245E+0: 8 45,00 1.8 2.637E+03 ! 7.88
20 150.95 1.88& 2.556E+0: 21 144.46 1.%57 3.500E+0 2 185.00 1.2 4.935E+03 2 120.96
24 101.37 0.93 7.490E+0: 25 78.69 0.93 7.240E+0: ] $9.04 1.0 6.335E+03 2 45.00
28 35.54 1.57 3.302E+0: 29 29.06 1.88 2,223E+0 0 161.57 1.7 2.818E+03 3 156.80
32 149.04 1.086 6.474€E+0 33 135.00 0.77 9., 035E+0: 4 108,449 0.5%57 1.242E+04 3 71.57
36 45.00 0.77 8.267E+0 37 30.96 1.0 5.969E+0 a 3.20 1.39 4,135E+03 3 .44
40 173.66 1.6 2.,936E+0: 4 171.87 1. 4,573E+0 42 168.69 0.93 7.686E+03 4 161.%57
44 13%5.00 0.2 1.320E+04 4 45.00 0. 1.703E+04 46 8.44 0.57 1.096E+04 4 .31
48 8.13 1.29 4.635E+03 4 . 1. 3.022E+03 0 65.34 1. 3.154E+03 5 .13
52 91.31 0.9 7.265E+03 98.44 0. 1.133E+04 4 5.00 0. 1.638E+04 5 .00
56 41.57 0.5 1.09BE+04 48.69 0.93 6.702E+03 8 1.87 1. 4.3%57E+0 5 66
60 98.44 1.73 2.838E+03 203.20 1.39 4,064E+03 2 0.96 1.0 6.324E+0 6 .00
64 $1.57 0.57 1.114E+04 288.44 0.57 1.079E+04 6 5.00 0.7 9.013E+0: 6 .00
68 36.80 .3 3.96%E+0: 41.%57 .73 2.666E+0: 0 09.03 1.88 2.439E+0 ? .54
72 2%, 00 .2 4.907E+0: K 39.04 . 06 6,216E+0 74 8.69 0.93 7.482E+0Q 7 81.31
76 00, 96 .0 6.013E+0 7 15.00 Z 4.180E+0 I 4. 46 .52 . 356E+0 79 D. 95
80 17.88 2.0 1.89DE+0 25.00 .8 2.577E+0 32 4., 45 .57 .400E+0 8 46. 80
84 61.87 .2 4.513E+0Q 78.13 .2 4. 494E+0: 6 3.20 . +838E+0O 87 05.54
88 15.00 .8 +SJI0E+O 22.13 .0 .851E+0: [o] 23.00 . .4S1E+O 9 32.13
92 240,935 . 88 .315E+0 $1.57 .7 . 642E+0. 4 63. 66 . . 986E+0O 9 76.34
96 288.44 .7 .541E+0 99. 06 .8 . 224E+0: 8 07.88 .0 .891E+O 9 15.00
00 0. . 44 .216E+D 0 0. .1 .679E+0 02 B 4. 44 . 725E+0; 3} 0.
04 0. . 98 . 754E+0Q [} 22.50 .44 . 2B4E+0 06 22. 5 a7 .616E+0 0 22.%0
08 22.%50 .21 .380E+Q o) 22.50 .98 .751E+0 0 45.00 17 .016E*O; 45 00
12 45.00 » 71 ,417E+0 435.00 .98 . 752E+0 4 7.50 .44 . 244E+0! 67.50
16 67.50 4,44 .B848E+ 67.5D .7 .38DE+0 8 7.50 .98 . 752E+0 90.00
20 .00 17 . 046E+0. 9n.00 4,44 + 748E+ 0! 2 90. 00 .21 .761E+0 90.00
24 12.%50 , 44 37BE+O: :2.%50 17 . 4B4E+D 6 2.50 4.44 .922E+0 7 112.%50
28 12.%0 .98 .751E+0 25.00 17 .806GE+0 [} 5.00 4. 44 .957E+0 3%5.00
385,00 . 98 72E+0 $7.50 -44 . 400E+0 4 7.%0 17 ©.326E+0 £7.%50
36 $7.50 W71 852E+0 57.50 . 98! .8B3E+0 8 0.00 .44 .3I76E+0O 80.00
40 80.00 4,44 O09E+O. 80.00 .71 .924E+0 42 0.00 .98 . 862E+0 4 02, 50
44 02.50 .17 .118E+0 4 02.50 4.44 . 796E+0: 46 02.50 .71 . 270E+0 4 02. 50
48 2%5.00 17 6.041E+0 25.00 4.44 . 93BE+0 0 25. 00 .71 6.979E+0 1 2%, 00
52 47.50 .44 235E+0: 47 . 50 17 .963E+0 q 47.80 4.44 . B9BE+O S 47.50
56 47,30 . 98 751E+0 70.00 .44 » 213E+0 8 70.00 17 .B34E+0 9 70.00
60 70,00 .71 6.924E+0 1 70.00 .98 .768E+0 2 92. 50 .44 .218E+0 3 92.50
€4 92,50 4.44 782E+02 S5 97:. 50 71 .52%E+0 6 92.50 .98 .7266E+0 7 1%5.00
88 15.00 4,44 . 690E+02 9 15,00 .71 .290E+0 (*) 1%5.00 . 98 .757E+0 1 37.50
72 37.30 3.17 . 54SE+0 3 37.50 4.44 L7B7E+02 10 37 .50 .21 . 725E+0 75 37.50
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Teble B-7

RUN _DATE. . 8/1%5/76

PR i

TARGET..........FP RUN 52

PLATE N&........

PLATE LOCATION. .3
NG ANGLE RADI NG ANG| RADIUS COSE NGO  ANGLE RADIUS DOSE NO ANGLE RADIUS
0 13%3.00 2.32 127.88 2.08 2.180E+0 2 119.06 1.8 .472E+0 3 108,44 1.738
4 .34 1.6% 83. 1.6% 2.642E+0 -3 71.%7 1.7 6B0E+D 7 . 1.883
8 .13 2.08 9 45. 2,32 860E+Q 10 i42.10 2.0 2585+0 13%.00 1.810
12 123.%4 1.%7 3 113.20 1.39 Q0BE+0 14 8.13 1.2 .120E+9Q 5 81, 1,292
16 .80 1,39 7 54.48 1,87 616E+0 18 5.00 1.8 499E+0 ] 37.88 2.08
20 1%0.8% 1,88 144.46 1.57 795E+0 22 13t.00 1.2 «272E+0 120.96 1.06
24 101.31 0,93 78.69 0.93 4.023E+0 26 9.04° 1.0 . 554E+0 7 45.00 1.29:
28 .54 1.%7 29.08 1.88 2,271E+0 30 161.%7 1.7 . B48E+0 156.80 1.39
32 149.04 1.06 3 135.00 0,77 4,348E+0 34 108.449 0.57 4.677E+0 & 71.57 0.57
36 45.00 0.77 30, 1.06! 3.367E+0 a8 23. 1.39 3.242E+0 18.44 1.73
40 173.66 1,65 4 171.87 1.29 3.283E+0 42 168.69 0.93 4,.363E+0 43 161.%57 0.%7
44 135.00 0,29 4% 45.0 0.2%! 6.218E+0 46 . 0.57 . 049E+0 a7 11.31 0.93
48 .13 1,29 4 6. 1.6% 2.88BE+0 50 186.34 1. . 722E+0 88.13 1.29:
S2 91.31 0,93 198.44 0.57 4.913E+0 B84 225.00 O. +938E+D 15.00 0.2%
56 41.57 0.%57 348.69 0.83 1E+0 58 3%51.87 1. 086E+0 53.66 1.65
60 .44 1,73 203.20 1,39 .222E+0 62 210.968 1.0 922E+0 22%,00 0.77
64 .57 0.57 288.44 0.%57 .471E+0 66 315.00 0.7 4.371E+0 29.00 1.08
68 5. 80 .39 9  341.%7 .73 S81E+0 70 209.0% 1. 2,763E+0 19.94 1.57
72 5.00 .29 239,04 .06 826E+D 74 258.69 0.93: +OSOE+0 7 81.31 0.93
76 D.98 .06 7 313.00 29 - 157E+0Q 78 .4 1.57 47E+0 7! 30. 95 .88
80 7.88 2,08 -3 81 .317E+0 82 3. 6 1.57 O06E +O 46, 80 .39
84 61.87 .29 3 278.13 . 29 .445E+0 86 293,20 1. .266E+0 03,54 .87
88 15.00 .81 4 322.13 .08 . 166E+0 20 0 2. L92%E+0 32.13 2.08
92 40.9% .88 9: 251,957 .73 . 603E+0 94 63,66 1. 2, 647E+0 76.34 . 63
96 88.44 .73 9 99, 06 .88 . 443E+0 98 07.88 2.0 .0S3E+0 15.00 . 32
00 0. .44 ] 0. 217 . 1S5E+ 02 4.44 O18E+00 10: . 718
04 0, . 98 [ 22.%0 .44 .GEGE+D o] 22.50 3.17 270E+071 10 22,50 4.44
08 22.%0 4] o} 22.%0 .98 .882E+00 110 45,00 3,17 134E+01 45.00 4.44%
12 45,00 .7 4%.00 ., 98! .898E+00 114 67.50 2.44 . 785E+01 67.5 <17
16 67.50 4.44 $7,%0 .73 .IBDE+OD 118 67.30 6,98 . 869E+00 9 90.00 .44
20 90.00 .17 90.00 4,44 .923E+00 122 90.00 S.71 . 278E+00 3 90,00 . 98!
24 12.50 .44 112,50 4 - 185E+0]1 126 12,50 4,445 +822E+00 7 12.%50 .71
28 i2.50 .98% 135.00 A7 .277E+01 130 35.00 4,448 .S98E+00 35.00 Al
32 35.00 .98 $7.50 .44 .678E+01 134 $7. 8.17% .216E+01] 57.%50 4.448
36 $7.%50 .71 157,50 . 98 .013E+00 138 80.00 2,445 . 791E+01 80.00 175
40 80. 4, 44 4 180. 71 .384E+00 142 80.00 ©.398%5 .Q02E+00 14 02. 50 . 445
44 02.350 W17 45 202.50 4.44 .620E+00 146 02.50 S5.71%5 .802E+00 147 Q02,50 . 986
48 25. 00 17 49 225.00 4.44 .868E+00 150 25.00 5.715 . 600E+00 2%. 00 .98%
52 47.50 . 445 . 888E+01 3 247.%0 17 . 196E+01 134 47.50 4,445 .418E+00 47. 718
36 47 .50 . 983 .973E+00 7 270.00 .44 .798E+01 138 70.00 3.175 .306E+0] 70.00 4.445
80 70.00 .71 «407E£+00 270,00 .98 .987E+00 162 92.50 2.44% 7685E+01 92.%50 3.175
84 92.5%0 4.44 .223E+00 S 292,50 .71 .455E+00 1E€ 292.30 6.985 .Q32E+00 15. 3.173
&6 15. 4,44 . 742E+00 9  31%.00 .7 .444E+00 170 315.00 6.9835 2.107E+00 37.50 2.44%
72 37.%50 3.17 .171E+01 3 37.50 4.44 .OBBE+00 174 337.50 5.715 .410E+00 17 37.50 6.963
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Table B-8.

NG ANGLE RADIUS BOSE NO ANGLE RADIUS NG ANGLE RADIUS Das NG ANGLE RADIUS
0 18%5.00 2.32 .491E+00 127.88 2.08 47SE+00 2 119.06 1.8 . 623E+00 3 108,44 1.738%
4 96,34 1.65 .S59E+00 83 1.65 .6OSE+ 6 1.% 1.7 +00 7 O. 1.883
8 52.13 2.08 . 538E+00 45,00 2.32 .S16E+00 0 142.10 2.0 +00 135.00 1.810

12 125.54 1 S68E+00 1 113.20 1.39 87E+00 4 a8, 1.2 . 884E+00 1.87 1.29

16 66.80 1.39 733E+00 1 54. 1.57 69E +00 8 45,00 1.8 +667E+00 7.88 2.08

20 150.95 1.88 .505E+00 2 144.46 1,57 .S28E+00 2 135,00 1.2 708E+00 120.96 1.06

24 101,81 0.93 .83BE+Q00 25 78.69 0.93 .923E+00 6 $9.04 1.0 . 049E+00 45.00 1.29

28 35.54 1.57 .693E+00 29 29.06 1.88 89E+00 0 161,57 1,7 .511E+00 156.80 1.39

32 149.04 1.06 .817E+00 3 135.00 0.77 .877E+00 4 108.44 O, .178E+00Q .57 0.57

36 45,00 0.77 +3S9E+00 37 30.9 1.08 . 120E+00 8 28.20 1.839 876E+00 ] 44 1,73

40 173,66 1,63 SO0BE+00 4 171.87 1.29 .602E+00 42 168,69 0.93 +703E+00 4 161.57 0.57

44 135.00 0.2% 394E+Q0 4 5.00 0.2% .702E+00 46 18,44 0.57 .S33E+00 47 .31 0.93

48 .18 1,29 .899E+00 4 .34 1,65 . 730E+00 0 186.34 1. . 526E+00 .18 1.29

52 91.31 0.93 «9S3E+00 198.44 0,57 140E+00 4 225.00 O, .521E+00 .00 0.25%5

56 41,57 0.57 .528E+00 348.69 0.93 . 093E+00 8 351,87 1. .011E+00 .66 1,65

60 98.44 1.73 . 499E+00 203.20 1.38 . 603E+D0 2 210.96 1.0 . 928E+00 .00 0.77

64 51.57 0.%57 . 159E+00 288.44 0.37 420E+00 6 315,00 0.7 . 140E+00 0 1,06

68 36.80 1.39 849E+00 341.%57 1.73 . B46E +00 0 209.05 1.88 . 620E+00 .84 1.%57

72 25.00 1.29 « 733E+00 239.04 1,06 .B4BE+Q0 74 2%58. 0,93 +O3BE+00 .31 0.93

76 00,96 .06 .966E+00 7 315.00 1.29: .822E+00 78 324.46 .87 .771E+00 79 .85 1,88

80 17.88 2.08 .B11E+00 1 22%5.00 1.81 . 548E+00 2 234.46 7 . 630E+00 3 46.80 1.39

84 61.87 . 794E+00 S 78. 1.29 .777E+00 6 293. 2 . 39 . +00 05.54 1.57

88 15.00 1 . 60SE+00 9 322.13 2.08 73SE+00 0 225.00 + 32 . 476E+00 32.13 2.08

92 40, 95 .88 . 600E+00 3 251.57 1.73 +S3BE+ 4 263,66 . 6% .581E+00 76.34 1.6%5

96 88,44 3 . 625E+00 7 299, 1.88 ,601E+00 8 307.88 . 08! .S01E+00 15.00 2.32i

210} 0, .44 . 425E+00 101 0. 3.17% .303E+00 102 . 4.44 .231E+00 10 0. 5.71

04 0. 6. .078E+00 105 22.50 2,44% 01E+00 106 22,50 17 .383E+00 10 22.50 4.44

o8 22.50 5.71 190E+00 109 22.50 6.985 . 109E+00 [} 435.00 17 .368E+00 45.00 4.44

12 45.00 3.71 +.114E+00 3 45. 0! 6.98%5 . 080E+00 4 67.50 .445 . 428E+00 5 67.50 3.17
16 67.% 4,445 218E+00 7 67.50 5.715 3E+0! 8 67.50 . 985 . O68E+00 ] 90.00 2.445

20 90, 175 . 324E+00 1 90.00 4,445 S4E+00 2 90.00 . 7185 .102E+00 3 90.00 6,985

24 12.50 . 44 .437E+00 S 112.50 3.17% . 276E+00 6 112.50 4,445 .212E+00 7 12.50 5.715

28 12, .98 034E+00 9 135.00 3.175 . 346E+00 0 185.00 4.445 . 133E+00 35.00 5 715

32 35.00 .88 040E+00 3 157.50 2.445 +369E+00 4 157.50 -17% .331E+00 2 $7.50 .1.445

38 $7.50 .71 . 090E+00 7 157.50 6.985 . 0BOE+00 8 180.00 .445 . 429E+00 ] 80.0 3.175

40 80.00 4.445 .1S7E+00 141 180.00 5.715 O57E+00 142 180,00 , 985 +.012E+00 143 02.50 2,44

44 02.50 3,17% 423E4100 145 202.30 4.445 173E+00 146 202,50 .715 -163E+00 147 02.50 35.98

48 25.00 3.17 +329E+00 149 225.00 4.445 200E+0Q Qo 225. 715 . 114E+00 25.0 6.98!

52 47.50 2,44 6E+00 3 247.50 3.17%5 304E+00 4  247.30 4.445 . 173E+00 47.50 5.71

S8 47.50 6.98 OSSE+00 7 270.00 2.445 447F 100 8 270. L1738 » 382E +00 4. 44

60 70.00 S8.71 » 204E+00 1 270.00 6,985 .06%£+00 2 292.50 . 445 .489E+00 92.50 3.17

64 92.%0 4.44 . 226E+00 S 292.50 5.715 129E+00 6 292.50 . 985 . 042E+00 15.00 3.17

68 15,00 4.44 . 248E+00 9 315.00 5.715 . 239E+00 0 315.00 . 985 . 08SE+00 37.50 2.44

72 37. 3. 17 .462E+00 173 337.50 4,445 .218E+00 174 337.50 715 .142E+00 175 6,98




1

RUN PATE. .. .9/15/76

PARTICLE El

BEAW ENER
ARGET. ..

PLATE NO.... .

PLATE LECATIGN. .S
NO ANGLE RADIUS ISE
0 135.00 2.32 . 135E+00
4 86.34 1.6% . 279E+00
8 $2.13 2.08 . 187E+00
12 125.%4 1.57 .243E+00
18 66.80 1.39 . 364E+00
20 190.95 1.88: . 226E+00
24 101.31 0.93% QOE +
28 35.84 1.57 «413E+00
32 148.04 1.06 . 467E+00
368 45.00 0,77 . 69SE+00
40 173.66 1.63 3E+00
44 135.00 0O.25 2.046E+00
48 .18 1.29 «S07E+00Q
S2 91.31 0.93 04E+00
56 41,57 0.57 7E+0
60 98,44 1.78 «+293E+00
€4 51.57 0.%7 . 899E+00
68 36 . 80 .39 . 438E+00
72 25.00 .29 + 360E+00
76 00.96 .08 4E+Q0
80 17.88 . 08! . 173E+Q0
84 61.87 .29 .387E+00
88 19.00 .81 . 316E+00
92 40. 95 . 883 .214E+00
96 88. 44 . 735 - 229E+00
00 0, 2.445% +Q99E+00
04 0. 6,988 .110E-0
08 22.50 5,718 .028E-0
12 43.00 S5.715 . 284E-0
16 67.50 4.445 »809E-0
20 $0.00 L1753 . 022E+00
24 12.50 . 445 . 20SE+00
28 i2.%0 .985 7.349E-0
32 335.00 985 7,878E-0
36 57.50 715 .668E-0
40 80.00 4.445 - 135E-0
44 02. 50 178 .823E-0
48 25.00 175 +986E-0
B2 47 .30 . 44% + O68E+0!
58 47.50 . 983 . 4B6E-0
60 70.00 TS 7.843E-0
84 92.50 4.445 9,091E-0
68 15.00 4.445 9,000E-0
72 37.50 3.175 9.000E-0
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Tabie B-10.

PLAT| o .
PLATE LOCATIO

NO ANGLE RADIUS SE, NO ANG| RADIUS £ NO ANGLE RADIUS DASE NG ANGLE RADIUS E

0 13%5.00 2.32 4.000E+00 1 127.88 2.08 S.000E+0C 2 119.08 1.8 . ODOE+00 3 108.44 1.73% 6.000E+00
4 88,34 1.65 7 .000E+00 S a3. 1.88 7.000E+00 8 71.87 1.7 .000E+00 7 . 1.883 6.000E+00
a $2.13 2.08 6.000E+00 9 45.00 2,32 5.0D0E+00 10 142.10 2.0 » 000E+00 133.00 1.810 2.000E+01
12 123%5.%4 1,97 4.000E+01 18 113.20 1.39: 8.07;54 14 88.13 1.2 . 7834E+01 .87 1.29 3.839E+01
16 65,80 1.39 3.752E+401 17 84. 1.87: 7.343E+0 18 45.00 1.8 0O0E+01 37.88 2.08 1.000E+01
20 13G.9% 1,88 7.000E+00 21 144.46 1.87 2.000E+0 22 13%.00 1.2 .039E+01 120,90 1,086 4.332E+01
24 101.37 0.9) 7.980E+01 2% 78.69 0.93 1.007E+02 26 89.04 1.0 7.470E+01 . 1.29 4,323E+01
28 35.54 1.87 5.384E+01 29 29.06 1.88 1.000E+D 30 161,57 1. 5, 015E+00 156.80 1.39 3.000E+01
32 149.04 1,08l A4.i37E+01 33 136.00 0.77 8.983E+Q 34 108.44 O, .Q79E+02 1.87 0.57 7.717E+02
36 45.00 ¢©,77 3.243E+02 37 30.96 1.06 9.201E+0 38 23.20 1. 4.027E+01 18.44 1.73 1.2B0E+01
40 773,68 1.€8 7.617E+00 41 171.87 1.28 4.000E+0 42 168.69 0,93 4,857E+01 4 161.57 0.3%7 1.833E+02
44 135.00 0,28 2.492E+03 45 45.00 0.2% 3.333E+04 48 18.44 0, .972E+03 4 11.97 0.99 1.813E+02
48 8.13 ).28 ©.3B80E+01 49 «34 1.88 1.3%4E+0 50 186.34 1. .904E+00 183.13 1.29 4.000E+01
S2 191.31 0,83 B.413E+01 53 198.44 0.37 1.818E+02 5S4 225.00 O, . 942E+03 313 0.28: $.938E+04
86 341.57 0.57 3.539E+03 57 348.69 0.93: 2.233E+02 38 391.87 1. . 192E+0] 353.66 1,55 1.386E+01
60 198,44 1,73 7.019E+00 6 203.20 1.39 2.000E+0 62 210.96 1.0 .S88E+01 223.00 0.77 1.09SE+02
84 231.37 0.37 4.827E+G2 © 288,44 0.%7 3. BACE+D: 66 315,00 O. 4. 983E+02 329.00 1.08 1.181E+0;
68 336,80 .39 4.363E+01 & 341.57 .73 1.417E+0 70 203.05 1.88 S. 722E+00 15.84 1.%7 1.000E+0!
72 225.00 .29 4,381E+01 7 229.04 .08 5.138E+0 74 258.89 0,93 1.004E+02 7! 281,31 0.93 1.440E+02
76 300.25 .08 1.C09E+02 7 315.00 .29 $.202E+0 78 324.46 -4 .471E+01 79 330.93 1.88 1.084E+01
80 217.88 2,08 4 SS9E+00 8 22%.00 .810 6.000E-00 82 234, -4 . D00E+01 6,80 1.39 $. 169E+01
84 261,87 .29 7..BB2E+01 8 278.13 .293 1,000E+01 85 293.20 . 393 792€+01 308,84 1.57 4.301E+01
88 315.00 810 .000E+01 @ 322.13 .08 7.380E+00 90 25.00 2,328 .933E+00 232.13 2,08 4.829E+00
92 240.9% ,863 B.921E+00 9 231.57 .73 8.074E+00 94 63.68 G568 . 954E+00 78.34 1,68 1.163E+01
96 288.44 . 738 O29E+01 ® 293.06 . 88: 8.598E+00 €8 07.85 . Q8% LOSBE+XOC 99 315,00 2.32 4.973E+00
a0 Q. L L4% .087E+00 10 0, 17 3.004E+00 102 0. 4.445 .0S2E+00 10: 0. 5.71 . 636E +00
04 0. . 963 .257E+00 10 22.50 .44 4.756E+00 108 22.50 173 .99SE+00 197 22,30 4.445 . 828E+00
o8 22.%0 715 .441E+00 10 22.%0 , 988 .182E+00 110 45. 90 178 .871E+Q0 11 435.00 4.443 761E+00
12 4%.00 .718 .423E+00 11 45.00 .985% .201E+00 114 67.50 . 445 . 790E+00 118 67.850 3.173 . S09E+0Q
16 67.50 4.443 .803E+Q0 11 €7.%0 -71% «400E+00 118 67.30 .988 .132E+00 119 80.00 2.44 .723E+00
20 20.00 178 .683E+00 12 90. . 445 «984E+00 122 90.00 . 718 .491E+00 123 $0.00 6.98 . 222E+00
24 112.%0 . 445 »386E+00 128 112.50 178 .383E+00 126 112.90 4.443 .66BE+0C 127 112,80 5.71 +426E+00
28 112,50 .985 ,083E+00 129 135.00 175 2.<29E+00 130 139.00 4.445 .749E+00 131 135,00 S.71 . 422E+30
32 18%3.00 .985 «118E+00 133 157.80 .44% 3.138E+00 134 847.%0 178 2,.294E+00 13% 157.50 4.443 602E+00
36 137.%0 718 .397E+00 137 187.%0 -985 .103E+00 138 180.0G . 445 .142E+0C 139 180.00 3.17%8 419E+00
40 180.00 4,448 -B43E+00 141 180.00 .718 408E+00 142 180.00 . 988 .OBSE+0C 143 202.30 2.445 +366E+00
44 202.50 178 2.3B4E+00 148 202,80 4.445 722E+00 146 202,30 .718 .384E+00 147 202,80 6.98% . 038E+00
48 22%.00 175 2.402E+00 149 228,00 4.445 .732E+Q0 150 225.00 718 .Q66E+QQ 181 225.00 6,983 .123E+00
82 247.30 .443  3,422E+00 153 247.50 173 .BS4BE+00 134 247.%0 4.445 .742E+00 158 247,50 S5.718 .341E+00
86 247.50 .965 .088E+00 157 270.00 . 445 .820E+00 158 270.00 178 2,822E+00 180 270.00 4,443 . 850E+00
60 270.00 .718 -429E+00 161 270.00 .983 .Q72E+00 162 2 .445 4,009E+00 163 282.50 3.17% 7S1E+00
84 292.30 4.44% 917E+00 165 292.50 .718 400E+00 166 292.50 ,98% 1.088E+00 167 316,00 3.1758 «933E+Q0
68 315.00 4,448 2.040E+00 169 315.00 5.71% -434E+00 170 215.00 .985 1.110E+00 171 337.30 2.443 . 10SE+00
72 337.%0 3,178 2.975E+00 173 337.50 4,445 .98FEN0 174 3 713 1.816E+00 175 337.50 6.98% . 178E+00
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Table B-11.

PLATE N
PLATE LOGATIGN. (S

NO al E RADI1US DOSE NG RADIUS DASE NG ANGLE RADIUS DOS| NO ANGLE RADIUS SE

0 138.00 2.32 1.381E+02 127.88 2.928 2.091E+02 2 119.06 1.88 2,951E+02 3 108.44 1.73% 3.590E+02
4 96.34 1,85 A.79SE+02 83.6 1.63 5.316E+02 [ 71.87 1.73 6., 382E+02 7 0, 1.883 $.465E+0
a 52,13 08! 4. 180E+02 £ 45.00 2.328. 3,081E+02 10 142.10 2.08 2,112E+02 11 133, 1.810 3.304E+02
12 123.%4 7 5,227E+02 13 113,20 1.39 7.687E+02 14 98.13 1.2 1.,148E+03 13 1.87 1.29 1.224E+03
is £6.80 9. 1.382E+03 1 S4. 1.87 1.132E+03 18 45.00 1.81 7.534E+02 19 7.88 2.08 4,883E+02
20 180.98 1.86 2.733E+02 21 144.46 1.57 4.810E+02 22 133.00 1.29 8.404E+02 23 120.9 1.06 . 374E+03
24 101,31 0.93 2.567E+03 2% 78, 0,93 4,122E+03 26 59.0 1.06 3.254E+03 27 45.00 1.29 208E+03
28 35.%4 1,57 1.218E+03 29 29.06 1,88 .652E+02 30 161.57 1,73 3.755E+02:. 31 156.80 1,38 9S6E+02
32 149,04 1.06 1.485E+03 33 138.00 0.77 .645E+03 34 08.44 0,57 7.747E+03 35 71.57 0.%7 . 344E+04
36 45.00 0.77 .981E+03 37 30.9 1.06 .133E+03 38 23.20 1.3¥% 2.117E+03 39 8.44 .73 - 106E+03
40 i73.66 1, 4. 4 171.87 1.29 .240E+02 42 188.69 0.93: 1.977E+03 43 161.57 0.57 . 5647+03
44 135,00 O, 2 4 43, 0.29: +158E+04 486 . 0.57 3.194E+04 47 1.31 0.3 -817L+03
48 8,13 1. 4 [ 1.8% -128E+03 350 186.34 1.8% 4,162E+02 351 188.13 1,29 - 890E+02
S2 91.31 0. 198.44 0.57 .,700E+03 54 225.00 0.2% 3.093E+04 55 315,20 0.2% . 164E+04
56 341.87 O, 348.69 0.93 .728E+03 S8 381,87 1.29 .138E+03 3g 383.66 1,63 . 322E+03
60 98.44 1, 03. 1,39 .B19E+02 62 210. 1.08! .658E+03 63 225.00 0,77 4.6803E+03
64 $1.57 O, 288.44 0,57 .228E+04 66 315.00 Q.77 .081E+0: 67 329.00 1.06 6, 828E+03
-1} 38,30 1. 341.357 .73 .108E+03 70 209.08 1.88: J094E+02 71 215,84 1,37 6. 204E+02
72 25.00 . 39.04 .06 +409E+03 74 258.69 0.93: .06BE+J3 73 281,31 0.93 7-674E+03
76 00. 96 . 77 315.00 .29 .S96E+03 78 324.46 .37 .719E+03 79 330.95 .88 . 3S0E+02
80 17.88 . 28.00 .81 4,131E+02 62 234. .87 .473E+02 83 246.80 1.39 . 135E+03
84 61.87 . 278.13 .29 2.566E+03 86 293.20 .39 2. 261E+03 87 308.54 1.37 .611E+03
63 15.00 .810 004E+03 3 322.13 2,08 5.700E+02 83 225.00 . 326 L738E+02 91 232.1 2.08 «390E+02
92 40. 95 .883 . 798E+02 51.57 73 5.707E+02 94 263.66 . 656 .273E+02 9% . 1.65 «93BE+02
96 88, 44 . 738 «970E+02 299.08 . 88 +728E+02 - 98 307.86 .083 .812E+02 99 3i3.00 2.32 . 4B4E+0
00 Q. . 44% «739E+02 0, 17 .076E+02 102 .44% 5,000E+Q0 103 . 3.7 OQ0QE +00
04 o, . 985 .ODDE+Q0 105 22.%0 . 448 .91BE+02 108 22.%50 L1785 . 188E+02 107 22.80 4,443 D00E +00
[+]-] 22.%0 218 Q00E+00 109 22.30 - 96 Q0QE+00 110 43.00 178 .102E+02 111 435.00 4,445 . O00E+00
12 43.00 718 Q0QE+Q0 3 4%.00 .98 .GO0E+00 114 67.30 . 448 .181E+02 118 67.50 1,178 .Q92E+01
16 67.50 4.445 . 000E+00 7 67.350 .71 +000E+00 118 87 .85 .Q00E+Q0 119 90.00 2,445 . S43E+02
20 90,00 178 . 534E+0Q1 $0.00 4.44 .D0QE+Q0 122 SC. 00 718 .Q00E+00 123 $0.00 6.963 .LO0E+00
24 12.80 . 448 363E+02 112.%0 .17 .21BE+0] 126 112,50 4.44% .Q00E+Q0 127 112,80 5.7] +QUOE+00
28 12.50 . 983 000E+0Q 13%.00 17! 25BE+01 130 ‘u% 4,443 .000E+0Q0 131 135,00 5.7% QE+00
32 38.00 . 983 .000E+00 157,380 .44 «340E+02 134 157,50 178 .B90E+01 135 157.30 4.4 . 000E+00
36 87.50 .718 . 000E+00 57. .98 .O00E+00 138 1 . 44% 28B0E+D2 139 2] 3.17 . 484E+01
40 30,00 4.443 OODE+Q0 14 180.00 71 .000E+00 142 180.00 . 985 000F+00 143 202.50 2.44! «271E+02
44 02, 50 L1738 S48E+01 14 202.50 4.44 .000E+0Q 146 202.3%0 L7218 .000£+00 147 202.50 6,985 » 000E+00
48 25, 00 176 +032E+01 146 25 . 4,44 OQOE+QQ B0 2 713 QO0E+00 13} 25.00 6,985 . 000E+00
52 47 .50 448 BO4E+02 1T 247.30 A7 .106E+01 154 247.30 4.443 O0QE+Q0 13% 247.50 3.71% 5.00DE+DO
58 47 .80 .9as Q00E+Q0 270.00 .44 .072E+02 38 270.00 178 .128E+01 159 270.00 4,448 3,000E+00
60 70.00 718 . 000E+00 270.00 . 99! .000E+09 162 292,50 .44% .716E+02 163 292.%0 T.173 084E+02
64 92.80 4.44% . Q00E+00 > 292.850 71 .O0DE+Q0 166 2 . 98% 000E+00 167 315,00 3,173 096E+02
13 18.00 4.445 . O00E+00 3 3 .71 «O00E+00 170 315.00 . 985 .000E+00 171 337.30 2.445 .O3QUE+Q2
72 37.80 3,173 .131E+02 337.50 4.44 .QOGE+QQ 174 337.50 713 .OODE+00 178 337.50 6.983 3.000E+00
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Table B-12,

RUN DATE,....,..8/18/76
PARTICLE. .. .., . .ELECTRON
BEAM_ENERGY.....S00MEV
TARGET, . ... .;: RUN S4

PLATE siaiies
PLATE LOCATION. .2

3
NG ANGLE RADIUS = DOSE No  ANGLE RADI ANGLE RADIUS _ DOSE NO ANGLE RADIUS _ DOSE

0 13%.00 2.32 3.305E+0 1 127.88 2.08 119.D6 1,88 $.689E+0 3 108.44 1.735 ©6.238E*0
4 96.34 1.65 7.291E+0 5 83.66 1.6% 71, 1.735 7.113E+0 7 0.9% 1.883 7.0%5E+0
a8 52.13 2.08 5. 245E+0 9 5.00 2.32 142.10 2,08 4.132E+0 i 135.00 1.810 %.922E+0
12 125.%4 1.57 7.908E+0 13 113.20 1.39 98. 1.29 1.347E+0; -] 1.87 1.29 1.304E+0.
16 66.80 1.39 L255E+02 17 54.46 1.57 45, 1.81 7.227C+0 9 7.88 2.08 S.192E+0
20 150.95 1.88& S.110E+0 21 144.46 1.%7 135,00 1.29 1.118E+02 3 120.95 1.06 1.803E+0
24 101.31 0.93 2. 713E+0. 25 78.69 0.93 $9.0 1.086 2.437E+0; 7 45.00 1,29 1.513E+D:;
28 3%5.%4 1.57 . 066E+0; 29 29.06 1,88 161.57 1.73 8,342E+0 ] 1%6.80 1.39 9. 636E+0
82 149.04 1..06 . B28E+0; 33 135.00 0.77 108.44 0.378 9,492E+0 4 .87 0.57 1.663E+0:
36 45.00 0.77 » 239E+0; 37 30.96 1.06 3.20 1,39 1.426E+0Q 9 .44 1.73 8

40 173.66 .66 . B47E+0 41 171.87 1.2¢9 168.68 0.93 2,233E+0 43 161.577 0.57 3

44 135.00 0.2% .059E+04 45 45.00 0.25 8.44 0.57 1,201E+0O: 47 31 0.93 3

48 .18 1.29 S524E+02 49 6. 1.65 186,34 1.6% 6,818E+0 7 188.13 1.29 1

852 191.31 0.93 396E+02 3 198.44 0.37 225.00 0.29% 1.994E+0¢ ¥ 315.00 0.2% 4

56 341.57 0.%7 B41E+0: 7 348.69 0.23 331.87 1.29 1.639E+0: 9 1353.66 1.63 9

60 198.44 1.735 . 309E+0 1 2038.20 1.39 210.96 1,06 1.782E+0: < 225.00 0.77 4,

64 251.57 0.578 «B14E+0: S 288.44 0.57 316.00 0,77 8.664E+0 7 329.00 1.06 2

60 336.80 .39 . 434E+0 9 341.%7 .73 209,05 1.883 §5.533E+0 215,34 1.573 8

72 £2%.00 .29 . 352E+0; 3 239.04 . OB 238.69 0.93: 3.1939E+0 4 2871.31 ~.93 3

76 :20.96 . 06 2. 7SSE+D 77 315.00 « 29 4, 46 .57 1.055E+0 4 330.95 .88 8

8c <17.88 .08 4. 777E+5 1 225.00 .81 4,46 .57 8.819E+0 246.80 1,39 1

84 .61.87 .29 . S15E+0: 5 278.13 . 29 3.20 .39 1.484E+0Q. 305.54 1.%7 1.0

88 315,00 .81 «799E+0 S 322.13 .08 5.00 2.32 3.854E+0 232.13 2.08 4

92 240.95 . 88 701E+Q 3 51.957 .73 3.66 .65 7.767E+0 276.349 1,65 8

66 288.44 .73 493E+Q 7 299,08 . 88 07.88 2,08° ©5.826E+0 31%5.00 2 4

00 0. .44 . 561E+0 01 0. 7 0, 4,44 7,137E+00 10 0, 1 3

04 0O, .g8 .717E+00 109 22.%0 .44 22.30 .17 .945E+01 10 22,50 4

o8 22,50 71 .370E+00 109 22.%50 .98 45,00 17 .811E+01 111 48,00 44

12 45,00 71 . 052E+00 3 45.00 .98 .50 .44 .383E+01 118 87.30 17!

16 67.50 4.44% . 472E+00 7 67.350 71 7.350 . 88 .496E+00 119 90.00 44

20 90,00 178 «819E+01 1 90,00 4.4q .00 .7 .S41E+00 123 980.00 .98

24 112.%0 .44 . 942E+01 S 112.30 17 2.50 4.44 6.876E+00 127 112,30 ¥4

28 112.%0 .98 .461E+00 9  135.00 A7 5.00 4.44 .380E+00 13 13%5.00 g

32 135,00 . 98! . 327E+00 3 157.%50 .44 7.950 17 .S16E+01 13 187.50 4.44

36 137.50 71 2.685E+00 7 157.50 . 98! 0.00 . 445 984E+01 13 180.00 A7

1 80.00 4.44 66E+20 141 180.00 71 0. 00 .98 302E+00 14 202,30 .44

44 202,%0 .17 .S79E-Q1 143 202.30 4,44 02,30 .7 .703E+00 14 202.50 . 98!

48 225,00 17 .656E+01 149 225.00 4,44 25. 00 .71 .104E+D0 15 225.00 .98

B2 247.50 . 445 . 295E+01 3 247.%0 v 17 47.30 4.44 862E+00 155 247.50 .71

36 247.30 . 985 . 43SE+00 7 270.00 . 44! 270.00 17 G63BE+01 1B 270.00 4.44

60 270. »718  2,9%52E+00 1 270.00 . 98! 292.50 .44 .S97E+01 183 292.%80 7

64 292.%0 4,443 . 434E+00 S 292.50 .71 292.5¢C .28 .B4SE+00 16 3185.00 17

68 313.00 4,443 7.473E+00 169 315.00 .71 315,00 .98 .578E+00 171 337.50 .44

72 337.50 3.175 1,935E+01 3 337.50 4.44 337. .71 3.224E+00 175 337. .985
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Table B-13.

RUN DATE........9/18/76

PARTICLE. . . .ELECTRON

BEAM "ENERGY . » SOOMEV

TARGET, ... . .FP RUN 34

PLATE PRI .P3

PLATE LOCATION. .3
NO ANGLE RADIUS DOSE NO ANG.E RADIUS DOSE NO ANGLE RADIUS 0SE NGO ANGLE RADIUS DCSE
Q0 138.00 2,32 4.326E+0 127.88 2.08 6.097E+0Y 2 119,06 1,88 8,040E+0 3 108.44 1.73% .007E+02
4 85, 1.88 1.00SE+0; 8 1.66 . 126E+02 6 71.%7 1.73 1.054E+0 7 60.95 1.883 .695E+01
8 $2.13 2.08 7.334E+0 45.00 2,32 S.994E+01 10 142.10 2,08 $.740E+0 11 135,00 1.810 . 070E+01
12 125.34 1.57 1.122E+0 1 113.20 1.39 «474E+02 14 98.13 1.29 1.750E+0. 15 81.8 1.29 000E+02
16 66, 1.39 1.857E+0; 1 54. 1.87 «350E+02 18 45.00 1.81 1.033E +0; 19 37.88 2.08 68E+01
20 150.93 1.38 7.0%57E+0 2 144.48 1,57 .145E+02 22 135.00 1,29 1.605E+0 23 120.96 1.06 . 138E+02
24 101.31 0.93 2.8B64E+0 23 78, 0.93: .108E+02 26 $9.04 1.06 3.0B4E+0: 27 43.00 1.:9 .917E+02
28 35. 1.857 1.447E+0; 29 29.06 1.88 3. 925E+Q1 30 161.57 1,78 9.095E+0 3 186.892 1.33 .309E+02
32 149.04 1.08 2. 103E+0: 33 135,00 0,77 .184E+02 34 108.44 0,57 4, 892E+0:; 3 71.5" 0.57 . 844E+02
36 45, 0.77 4, S80E +0; 7 30. 1.086 .B76E+02 8 23.20 1.39 1.883E+0. 3 18.44 1.7 . 200E+02
40 173.66 1,65 9, 948E+0 4 171.87 1,29 +A72E+02 42 168.69 0.933 2.366E+0; 4 161.57 0.3 4.169E+02
44 135, 0.28 6, 737E+0 a5 43.00 0,23 3.304E+02 46 18.44 0.578 6,093E+0. 47 11.81 0.93 7SE+02
48 5.13 1.29 2, 255E+0. 49 5,34 1.68 .394E+02 S0 186.34 1.63 9,972E+0 5 188.13 ..Z9 . 552E+02
S2 91,31 0.93 2.651E+0 S3 198.44 0.57 4.015E+02 54 2235.00 0.2% 7.553E+0 5! 315.00 0,23 . 635E+02
S6 41,57 0.57 6, 137E+0; 87 348.89 0.93 4,021E+02 38 351.87 1.29 2.132E+0 S 353.66 1.63 . 379E+02
60 98.44 .73 9.443E+0 6 203.20 1.39 «3B4E+02 62 2]10.96 1.0% 2,414E+0. (3 225,00 0.77 .207E+02
64 51.57 0.57 4, B43E+0; 6 288.44 0,57 6.182E+02 656 315.00 0,77 4.799E+0 6 329.00 1.06 31E+02
58 36, 80 .39 1.871E+0 8 341,87 .73 .162E+02 70 209.0 1.88 7.778E+0 ? 215.54 1.57 044E+02
72 2%, 00 .29 1.727E+0 ? 239.04 .06 .445E+02 74 258.69 0,93 3.010E+O: 7 281.31 0.93 +432E+02
76 00.96 .06 2.968E+0 7 315.00 .29 .,389E+02 78 324.46 1.57 1.579E+0. 7 330.9% .88 .S71E+01
80 17.88 2.08 6.173E+0 8 225.00 .81 L4B2E+01 82 234.46 1.57 1.179E+0. 8. 246.80 .39 20E+02
84 81.8 2% 1.906E+Q 8 278.13 .29 .011E+02 88 293.20 1.39 1.773E+0. 8 305.34 S7: <611E+02
88 13, .81 1.103E+0 89 322.13 . 08! .216E+01' 90 2235.00 2.328 4.594E+0 9 232.13 .08 5, 94SE+01
92 40. 95 .88 9.031E+0 9 251.57 . 78 .018E+02 94 263.66 1.656 . 162E+0 9 276.34 .85 . 225E+02
96 88. 44 .73 1.137E+0: 97 299.06 . 88 ,018E+02 98 307.88 2.083 .0B80E+0 9 318.00 .32 5. 360E+01
00 0. .44 4.724E+0Q 4] 0, A7 2,.220E+01 102 4,443 .I79E+0 0. 0. 71 .921E+00
04 0. .98 8.278E-Q [+} 22.50 .44 4,962E+01 108 22.%0 175 .158E+0 o) 22.30 4.44 3, 838E+00
08 22.50 .71 1.960E+00 10 22,50 .98 ,363E-01 110 45.00 .17 .063E+0 1 45.00 4.44 3.692E+00
12 45,00 .7 1.904E+00 11 5. 00 .98 .084E-01 114 7. .44 4.470E+0 13 67.30 L17 . 943E+01
16 67.50 4.445 S,342E+00 11 67.80 .71 .834E+00 118 7,350 .98 .493E-0 19 9C. 00 .44 4,533E+01
20 90,00 .178  1,941E+01 121 90.00 4.443 .285E+00 122 0.00 .7 .E31E+00 123 90, 00 .98 8.408E-0
24 17, .44% 4.068BE+0} 125 112.50 178 .821E+01 126 112.50 4,44 .244E+00 127 112.30 .71 1.753E+00
28 1. .988 7.1B6E-01 129 13%5.00 175 .759E+01 130 135.00 4.44 .148E+00 13 138,00 .71 1.743E+00
32 35.00 .98% 7.327E-01 133 157.50 .445 3.859E+0]1 134 157.30 178 .822E+071 13 157.50 4.44 4,796E+00
36 57.50 »715  1,762E+00 137 157.50 .988 7.136E-01 138 180.00 . 44%5 +BOGE+0] 13! 180.00 17 1.794E+01
40 80,00 4.445 4,720E+00 141 180.00 L7185 1.783E+00 142 180,00 .985 7.902E-01 14 202. 50 .44 3.950E+
44 02, 50 .175 1.690E+071 145 202.50 4.445 4.661E+00 146 202.50 .718 .B49E+00 14 202. 50 .98 7.271E-C1
48 25, 00 L1785 1.814E+01 149 225.00 4.445 B5.381E+00 150 225.00 ek . 727E+00 15 22%.00 .98 7.388E-01
52 47,30 .445  4,238E+0] 138 247.50 L175 1,814E+01 154 247,30 4,445 +131E+00 1B 247.50 71 1.699E+00
Se 47 .50 .988% 7.699E-01 187 270.00 .44% 4.607E+01 158 270.00 175 000E+0] 1% 270.00 4.44 5,337E+00
€0 70.00 .718%  1,898E+00 181 70.C0 .985 B.202E-01 162 292.30 . 445 012E+0}? 18 92. 17 2.013E+01
64 92.50 4.443 3,S28E+00 165 292.50 .715 1.961E+00 166 292.%0 . 985 .139E-07 16 315.00 17 2. 150E+01
68 15.00 4.445 6.483E+00 169 315.00 .715 2.050E+00 170 315.00 . 985 .772E-01 171 337.50 2.44 5.030E+01
72 .B0" 3,175 2,086E+01 173 337.50 4.445 8.S00E+00 174 337.50 .718 «968E+00 175 337.50 .98 8.293E-01
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Table B-14,

RUN DATE......,..B8/16/78

PARTICLE.....,..ELECTRON
BEAM ENERGY.....SOOMEV
TARGET,.........FP RUN 54
LATE NU..- ...~P7
PLATE LOCATION.
N ANGLE RADJUS DASE NO ANG RADIUS SE NO ANGLE RADIUS DOSE NG ANGLE RADIUS DOSE
13%.00 2.328 3.839E+00 1 127.88 2.0 4.273E+00 2 119.06 1.88 4.361E+00 3 108.44 1.735 4.688E+00
4 98.34 1.6%6 4,561E+00 -] 83. 6 1.6 4.973E+00 6 71.57 1.73 4.614E+00 7 0.95 1.883 4.468E+00
-] 52.13 2.,08% 4.270E+00 9 45.00 2.3 4,058E+00 10 142.10 2.08 4.095E+00 1 135,00 1.810 4.480£+00
12 126.54 1.%7 4,655E+00 13 113.20 1.3 5,094E+00 14 88.13 1.2% $.773E+00 5 1.87 1.29 5.4%57E+00
18 66,80 1.393 S.583E+00 17 54. 4 1.5 4.808E+00 18 45.00 1,81 4.986E+00 9 7.88 2,08 4.336E+00
20 180.95 1,88 4.407E+00 21 144.46 1.57 8,086E+00 22 135.00 1.29: 5,037E+00 3 120.96 1.06 $.571E+00
24 101.31 0.93 6. 209E+00 25 78. 0.93 6,785E+00 26 59.04 1.06 5.952E+Q0 7 45.00 1.29 €.125E+Q0
28 35.54 1,57 S.151E+00 9. 1.88 4,596E+00 JIC 161.57 1,73 4.911E+00 1 156.80 1.39 S.079E+00
32 149.04 1.08 5,859E+00 33 13%5.00 O.77 .590E+00 34 108.44 0.5%57 7.457E+00 3 71.57 0.57 7.710E+00
38 45.00 0,77 7.183E+00 30.96 1,06 .137E+00 38 .20 1.3% $.353E+00 9 8.44 1,73 4.865E+00
40 173,86 1.6 4,805E+00 41 171.87 1.29 103E+00 42 168,69 0.93 5.687E+00 43 181.57 0.57 7.498E+00
44 135.00 0.2 9.414E+00 4% . 0.2% «OS7E+0] 46 .44 0.57 8.158E+00 47 1.31 0.93 €.674E+00
48 8.13 1,2 5.A57E+00 49 1,69 L125E+00 S50 186.34 1.65 4.621E+00 1 188,18 1.29 5.460E+00
S2 91.31 0.8 8,184E+00 83 198.44 0.57 .960E+00 54 225,00 0.2%3 9.876E+00 S 315.00 0.25 1.063E+01
56 341.57 0.8 8.712E+00 857 348.69 0.93 .933E+00 58 351.87 1.29 $.909E+00 a 353.66 1,65 4.813E+00
80 98.44 1,73 4.695E+00 61 03.20 1.39 4,984E+00 62 10.96 1.06 %.632E+00 3 22%5.00 0.77 6, 483E+00
64 51.57 0.57 7.891E+00 68 2 0.57 8.757E+00 66 15,00 0.77 7.345E+00 7 329.0C 1.06 6.535E+00
68 36. 80 .3 6,021E+00 69 41.%7 .7 4.66SE+00 70 09.05 1.88 4.354E+00 1 215.%4 1,57 4.321E+00
72 2%.00 .2 S.144E+00 73 32,04 .Q 5.936E+00 74 8.69 0,93 6.34BE+Q0 75 281,31 0.93 6, 597E+00
76 00, 36 .0 6,322E+00 277 31 .2 6,.038E+00 78 4,46 1.57: %.084E+00 79 330.95 1,88 4.669E+00
80 17.88 .0 4,238E+00 81 25.00 .8 4,579E+00 82 4.46 1.57 4.749E+00 Q 246.80 1,39 5.003E+00
84 61.87 .2 5.780E+Q0 85 278.13 .2 6.111E+00 86 .20 1.39 5.447E+00 87 305.%54 1.57 S, 233E+00
a8 15.00 .8 4,%91E+00 89 22. 1 2.0 4.38SE+00 90 .00 2,92 4,4C7E+00 232.13 2 o8 4.280E+00
92 40, 95 .8 4,937E+00 93 251.57 .7 4,987E+00 94 1,65 4.812E+00 276.34 1,55 4.878E+00
96 88.44 .7 4.665E+00 97 299,06 .8 4.302E+00 98 07.88 2.08 4, 403E+00 31%5.00 2.32 4, 142E+00
00 0. 2. 44 63E+00 101 0. o1 3.667E+00 102 4. 44 2.,923E+00 103 0. 5.7 2.874E+00
04 0. .98 .303E+00 105 22.50 .44 4,317E+00 106 22.30 3.17 3.659E+00 10 22.50 4.44 2.911E+00
o8 22.%50 3.71 13E+00 109 22.50 . 98 .249E+00 110 45.00 3.17 3. S03E+00 45.00 4,44 2.910E+00
12 45.00 .71 91E+00 113 45.00 .98 .255E+00 114 .50 2.44 4.170E+00 67.50 17 3.403E+00
16 67.50 4.44 B819E+00 117 67.50 .71 .673E+00 1186 .30 6.8 2.226E+Q0 90.00 .44 4. 11CE+Q0
20 90.00 .17 .489E+00 121 90,00 4.44%5 .861E+0Q 122 30,00 5,71 2.478E+00 90.00 .58 2.143E+00
24 12.50 .44 .761E+00 12% 112.50 178 .271E+00 126 .50 4.44 3. 093E+00 7 112.50 71 S30E+U0
28 12,50 .98 324E+00 129 135.00 17 .44SE+00 130 S.00 4.44 2.955E+00 135.00 .71 z.491E+00
32 35.00 .98 3B1E+00 133 1857, .44 .878E+00 134 7.30 3.17 3. 624E+00 157.30 4.44 3.037E+00
36 $7, .71 VB78E+Q0 137 137.%50 . 98! .23BE+00 138 0.00 2.44 4.090E+00 180,00 17 3.67%5E+00
40 80,00 4.445 .190E+00 141 180.00 .7 «662E+Q0 142 0.00 ©5.98 2. 158E+00 14 202.50 . 44 4.038E+0C
44 02, 50 L1758 L479E+00 143 202.50 4.44 66E+00 146 02.50 5.71 2.80%5E+00 14 202. 56 .98 2.177E+00
48 25,00 .17 470E+00 149 225.00 4.44 24E£+00 15C 25.00 S.71 2.761E+00 225 .00 .98 2.38BE+0D
852 47 .50 +44 93E+00 153 247.50 17 43E+L N 154 47.30 4.44 3.015E+00 247.50 .71 2. 683E+00
36 47, .98 .3S1E+00 1857 270.00 .44l . BLSE+C 58 70.00 3.17 3.459E+00 270.C0 4.44 2. 939E+00
60 70.00 .7 .806E+Q0 161 270.00 - 98 04E£+0L 162 92.80 2.44 3.977E+00 292.%0 3.17 o~ 8u6E+00
64 92,850 4.445 .921E+00 168 292.50 .71 C1E+Q0 1€5 92.50 6.98 2.382£+Q0 7 315.00 3.17 3 J12E+00
68 13.00 4,445 .825E+0D 1869 315.00 .71 .76.1E+00 170 15.00 6.98 2,303E+00 {37 50 2.44 3.975E+00
72 37.%0 8.173 .610E+00 173 337.50 4.44 .986E+00 174 5.71 2.651E+00 175 337.50 6.98 2.369E+00
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Table B-16.

RUN DATE........S/‘G 76
PARTICLE. ., .ELECTRON
BEAM_ENERGY 00!

TARGET, ... .
PLATE
PLATE LGCATION.

NO ANGLE RADIUS [olv NO ANG RADIUS DOSE NO ANGLE RADlUS DOSE NO
0 185.00 2.3 2.842E+00 1 127.88 2.08 3.862E+00 2 119.06 7. 6.047E+00 3
4 96. 1.6 1.193E+01 5 83.66 1.65 1.327E+01 6 71.57 1.735 1.1OGE+01 7
8 52.13 2.08 %.56BE+00 9 45.00 2.32 3.106E+00 10 142.10 2.085 3.792E+00
2 125.59 1.57 .000E+01 3 113.20 1.39 3.766E+0 14 98.13 1.293 4,225E+0]

6 66, 1.39 .963E+01 7 54,46 1.%57 5.639E+0 ie 45.00 1.81 8.770E+00
0 150.95 1,88 . 548E+00 1 144.46 1.57 3.000E+Q 22 185.00 1.29 3.904E+01
4 101.31 0.93 . 239E+02 S 78.6 0.93 1.502E+0: 26 .04 1.06 1.015E+02
8 35. 1.57 .384E+01 9 29,06 1,88 8.927E+00 30 161.37 1,73 7. 490E+00
2 149.04 1.06 .68BE+01 3 135.00 0.77 2.053E+02 108.44 0.57 7.1%52E+02
6 45.00 0.77 . 482E+02 7 30. 1.06 9.565E+01 38 .20 1.39 +.951E+01

40 173.66 1., .752E+00 41 171.87 1.29 3.786E+01 42 168.69 0.93 .401E+01 4

44 18%.00 O. 669E+04 45 45.00 0.2% 3.787E+04 46 0.57 J6E+03 4

48 8.13 1. .185E+01 49 6.34 1.65 1.322E+0 50 34 1.65 . 531E+00
2 91.31 O. +947E+01 3 198.44 0.57 4.538E+0 34 .00 0,2% .672E+04
6 841,57 O. . 233E+03 7 348.69 0.83 1.623E+0: S8 .87 1.293..%5.290E+01
] 98.44 1.73 7. 353E+00 203.20 1.39 3.985E+0 62 0.96 1,06 «634E+01
4 251,57 0,57 1.84BE+03 288.44 0.57 2,404E +0: 66 $5.00 0.77 .621E+02
8 36, 80 < 3.918E+01 9 341.57 .73 1.06SE+0 70 9.05 1.88 74E+00 7
2 25.060 .2 4.001E+01 3 239.04 .06 7.270E+0 74 8.69 0,93 +399E+0 4
76 00, 96 .0 9,947E+01 77 315, .29 4.721E+0 78 4. 46 N-Y4 4.000E+0 %
0 17.88 2, 3. 757E+00 22%5.00 .81 6,442E+00 82 4. 46 .57 3.000E+0
4 61.87 . 4.556E+01 278.13 .29 4.638E+01 86 .20 .39 4.027E+0
8 15.0 .810 . 68SE+00 3 .08 4,893E+00 90 .00 .32 2. 449E+00
2 40, 95 .883 + 268E+00 2%51.%57 .73 9.050E+00 94 .66 .63 1.167E+01
6 88,44 .73%5 . 063E+01 299.086 .88 7.584E+00 9 .88 .08 4.957E+00

00 . . 445 .842E+00 10 0. .17 . . 4.44 .264E-01 10:

04 0. . 985 .131E-0 0 22.50 .44 22.50 .17 .210E+00 10

o8 22,%0 L7215 . 765E-0 [+] 22.%0 .98 45,00 .17 . 032E+00
2 5,00 . 718 . 809E-0 45,00 . 98! o 7.%50 .44 . 338E+00
6 67.50 4.445 4.962E-Q 7 $7.%50 .71 ] 7.350 .98 31E-0
0 .00 175 « 000E +00 90.00 4,44 00E-0 0.00 .71 02E-0
4 12,50 . 448 «248E+Q0 112.%50 17 91E-0 2,50 4.44 S9E-0
8 12,50 . 985 .2%7E-0 9 135.00 17 .526E-0 30 5,00 4,44 1BE-0
2 35.00 .98% .283E-0 157. .44 .234E+0 34 7.%50 .17 89E-0
6 $7.%50 L7185 . B368E-0 7 157.%50 .98 .181E-0 38 0. 00 .44% . 884E+00

40 80.00 4,445 4.453E-0 4 180.00 71 .376E-0 42 0. 00 .96% 00E-0 4

44 02, 30 175 -121E-0 4 202,30 4.445 4.711E-0 46 02. 50 L7158 «B20E-Q 4

a8 2%5.00 .17% . 476E-0 4 22%5.00 4,445 4.657E-0 S0 25,00 718 . 655E-0

52 q7.30 . 445 + 108E+0 247.50 17 82E-0 54 47.50 4.445 4.725E-0

56 47.%50 .98% .846E-0 270.00 .44 . 174E+0 58 70. 00 .17% 9,.620E-0

60 70.00 715 . 259E-0 270,00 .98 2E -0 62 92. 50 .44 2,621E+00

64 92.50 4.445 4.8%59E-0 S 92.3%50 .71 92E-0 68 92.50 . 98! 2,787E-01

68 15.0 4.445 5.081E-0 9 315. .71 .924E-0 70 15.00 .98 3.094E-0]

72 37,50 3.175 1.213E+00 3 337.50 4.44 4,892E-0 74 37. 4l 3.874E-01 173

*Run 55 was an exposure of a single TLD plate. Beam paramciers were the same as run $4.
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Table B-32,

RUN DATE........ 1712777
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NO ANGLE RAD!US DEGSE NO ANGLE RADIUS OSE NG ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE
0 135.00 2.328 2.390E+0; 1 27.88 2.085 4.,170E+0Q. 2 119.06 1.883 3.580E+02 3 108.44 .73% 3.770E+0:
4 96. 1.6%56 3.520E+0 5 83.66 1.656 2,760E+0: 6 71.57 1.735 2.310E+02 7 0. .883 1,820E+0:
8 5 2.085 1.4]0E+0 9 45.00 2.2328 1,130E+0: 10 142,10 2.085 4.280E+02 11 135.00 .810 6.020E+0z
2 125. 1.573 5.860E+0: 13 113.20 1.8 5.840E+Q 14 98,13 1.293 5.780E+02 15 81.87 .29 4,520E+0:
& 65. 1.393 3.310E+0 17 S54.46 1.% 2.370E+Q 18 4%5.00 1.810 2.64Uc -0 19 37.88 . 088 1.3510E+Q
20 1% 1.883 6.410E+0 21 144.46 1.57 7 .280E +0. 22 135.00 1.29 9.780E+0 23 120.96 . 06! 1.030E+0:
4 10 0.933 8.320E+0 25 76.69 0.93 6, 450E+0 26 59.04 1.06 4. 400E +0. 27 45,00 .29 2. 99PE+0.
8 35. 1.573 2.180E+0 29 29.06 1.88 1.810E+0 30 161.57 1.73 6.670E+0 31 156.80 .39 1.040E+0:
2 14 1.066 1.280E+0 33 135.00 0.77 1.330E+0 34 108.44 0.57 1.160E+0 35 71.57 0.57 8.420E+0
6 4 0.776 6.150E+0, 37 30.96 1.0 3. 900E +0: 23.20 1.39 2. 530E+0:; 39 18.44 1.73 2.020E+0.
40 17 1.686 7.300E+0 4i 171.87 1.2 1.810E+0 42 168.69 0,93 1.460E+0: 43 16)1.57 0.57 1.550E+0
44 135. 0.259 1.40QE+0 45 45.00 0.2 1.060E+0 [ 18.44 0,57 7.000E+0 a7 11.31 0.93 4.780E+0:;
a8 . 1.293 2.970E+0 49 6.34 1.¢@ 2.200E+ 0! S0 186.34 1.6% 7 . 400E + ¥ ST 188.13 1.29 1.0D0E+Q
2 191, 0.933 1.680E+0 63 198.44 0.57 1.740E+0 5S4 225.00 0.25 1,520E+0 55 315.00 90.25 1.130E+0
6 34 0.578 7.870E+0 57 348.69 0.93 4, 870E+0: 58 351.87 1.29 59 353.66 .65 3.060E+0:
0 19 1.735 7.260E+0 61 203.20 1.39 1.000E+0 62 210.96 1,06 63 225.00 .77 1.630E+O:
4 25 0.578 1.430E+0 65 288.44 0.%7 1.080E+0: 66 315.00 0.77 67 329.00 . 06 4. 850E+0:
8 336. .393 3.030E+0 69 341.57 L 73 2.320E+0 70 209.05 1.88 6.970E+0 71 215.54 .57 7.430E+0
2 22 293 1.410E+0 73 238.04 .Q 1.410E+0 74 258.69 0,93 1.220E+0: 75 281.31 .93 9. 160E+0.
76 300. .066 6, 440£+07 77 315.00 L2983 4.080E+02 78 324.46 1.57 4.170E+0 79 330.95 .883 2. 130E+0;
a 217. 2.085 6.520E+02 81 225.00 -810 B.020t102 234.48 1.57 7.390E+0Q: 83 246.80 .393 7.360E+0:
4 2861, .293 7.430E1D2 B85 278.13 .2 6.680E+0 86 293.20 1.839 6. 420E +O: 87 305.54 .573 3.310E+0:
8 315, .81 2.479E+0 89 3722.13 2.08% 1.970E+0 90 22%.00 2.32 4.560E+0 91 32.13 .085 6.200E+O:
2 240, . 88 .D40E+02 93 25].57 .7 . 94 263.66 1.65 6. 500E+0 95 276.34 .65 S$.910E+0
6 283. .73 B10E+02 97 299.06 .8 98 307.83 2.08 1.950E+0 315.00 .32 1.850E+0:
100 0. .44 3S0E+02 101 0. ) 102 a, 4.44 5.180E+0] 103 Q. .71 2.400E+0
104 0. . 98! 430E+01 105 22.50 2.44 106 22,50 3.17 7.710E+0 o7 22.%0 4.44 4.170E+0
108 22.50 s OQQE+01 109 22.50 . 98! 110 45,00 3.17 6.860QE+0 11 45.00 4.44 3.00QE+Q
112 45,00 .71 120E+0T 113 45.00 .98 114 67.50 2.44 1.150E+02 115 §7.50 3.17 6.990E40
116 67.50 4.445 610E+01 117 67.50 7 118 67.50 6.985 1.300E+0 19 90.00 2.44 1. 360E+0:
120 80.00 17 7.250E+01 121} 90.00 4.44 122 90.00 5.715 2.130E+0 23 90.900 §6.98 1.400E+0
i2a 112.50 .44 1.720E+02 125 132.50 3.17 126 112.50 4.445 4,170E+0Q 27 112.50 5.7} 2.45C -9
128 112.50 .98, 1.500E+01 129 135.00 217 130 185.Mn0  4.445 4,720E+0Q 31 135.00 5.71 2.49 5
132 135.00 .98 6.530E+01 133 157.50 .44 134 157.%0 3.175 1.500E+0 35 157.50 4.44 1.250L 52
i36 157.50 .71 2.850E+071 137 157.50 .98 138 180,00 2.445 3.130E+O: 39 1892.00 3.17 1.310E+0z
140 180.00 4,44 710E+01 141 1650.00 L7195 142 180.00 6.98 1.750E+0 43 202.50 2,44 3.940E+0:
144 202.50 3.17 S30E+02 145 202.50 4.445 143 202.5Q 5.71 3.000E+0 47 202.50 6.98 1.780E+0
148 225.00 3.17 370E+02 149 225.00 4.44% 150 25.00 5.71 3. 190E+0Q 51 225.00 6.98 1.9B50E+0
152 247.50 2.44 2.690E+02 153 247.50 3.175 154 247.50 4.44 S.530E+0 56 2 S0 5.71 3.000E+0
156 247.50 6.98 OODE+01 157 270.00 2.44 158 270.00 3.17 1.070E+02 159 270.00 4,44 4.970E+0
160 270.00 5,71 760E+0] 161 270.00 6.98 . E+Q] 182 292.30 2.44 1.9680L+02 163 292.50 3.17 9, 110E+0
164 282.30 4,44 4.250E+0! 165 292.30 5.71 2. 8500E+01 165 202,50 6.98 1.B20E+0] 167 315.00 3.17 8. 430E+0
168 315.00 4.44 4.190E+01 169 315.00 5.71 2.360E+01 170 15.00 6.9r5 1.550E+01 171 337.50 2.44 1.440E+0¢
172 337.%0 3.17 8.930E+01 173 337.50 4.44 4.650E+01 174 337.50 5,715 2.430E+01 175 337.50 6.98 1.400E+0
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Table B-33.

RUN_DATE. . 212777
PARTICLE. , . .PRGTON
BEAM_ENERGY .12GEV
TARGET. . FP RUN 71

PLATE NGO, ol
PLATE LOCATION. .2

NO DIUS OSE NO ANGLE RADIUS DOS NG ANGLE RADIUS DOSE NG ANGLE RADIUS DOSE
Q0 18%5.00 2,32 1.200E+Q 1 127.88 2.085 1.420E+0Q 2 119,06 1.88 1.540E+03 3 108.449 1.735 G00E+0:
4 95, 1.65 1.560E+0: -3 83.66 1.656 1.460E+03 6 71.57 1.73 1.230E+03 7 60,95 1.883 +OS0E+O
8 52.1 2.08 8.530E+0 9 45.00 2.328 6. 10 142.10 2.08 1.520E+03 11 135.00 1.810 810E+0!
12 125.54 1.57 2.060E+D 13 113.20 1.39 2. 14 98.13 1.2w 2.0B0E+03 15 81.87 1.29 210E +0!
16 66, 1.39 1.520E+Q 17 54.46 1.357 1. 18 45.00 1.810 1.070E+Q 19 37.88 2.08 000E+0
20 150.95 1.88 1.910E+0D: 21 144.46 1.57 2. 22 35 290 1,293 2.840E+0 23 120.96 1.086 820E+0
24 101.31 0.93 2.650E+0. 25 78.69 0.93 2. 26 $9.04 1.066 1.800E+0 27 4%.00 1.29 . 480E+0:
35.54 1.57 1.480E+0Q 29 29.06 1.88 9. 30 161.57 1,735 2.270E+0: 31 156.80 1.39 2.860E+0
32 149.04 1.06 3.560E+0: 33 185.00 0.776 3. 34 108, 0.578 4.200LE+0: 35 71.57 0.57 2.720E+0
36 45.00 0.77 2.220E+0: 37 30.96 1.066 1. 38 23. 1.393 1.340E+0 39 18.144 1.73 1. 050E+0:
40 173.66 1.65 2.460E+0 4 171.87 1.283 3.2 42 168, 0.93 3.960E+0 43 161.%7 0.57 4. 100E+0:
44 135.00 0.25 3.650E+0 q 45.00 0.259 3. 46 18. 0.57 2.560E+0 4 11.3t 0. . 860E+0:
48 .18 1.29 1.420E+0Q 4 6.34 1.65 i. S0 35 1.6% 2.510E+0 S1 188.13 1.2 . 380E+0
52 191.31 0.93 4. 180E+0 S3 198.44 0.57 4 34 ! 0.29 4.040E+03 5 315.00 0.2% -310E+40:
36 341.57 0.57 2.470E+0 57 348.89 0.93 1 58 3 1.29 1.450E+03 9 353.66 1.65 - 140E+0
60 198.44 1.73 2.480E+0 6 203.20 1.39 3 62 1.06! 3.870E+08 3 225.00 0.77 930FE +0
64 2%1.57 0,57 3.710E+0: (3 288.44 0.57 3. 66 0.77 2.400E+0Q 7 829.00 1.06 B850E+0:
68 336.80 -39 1.410E+0 1) 341, 73 1. 70 1.88 2, 130E+03 1 215.54 1.57 780E+0
72 225.00 .29 3.190E+03 7 239, 066 3 4] 0.93 3. 140E+0: 75 281.31 0.933 2.750E+0:
76 300.96 08 2.100E+03 7 315. 203 1 78 1.87 1.260E+0 79 830.95 1.88 000E +0:
80 217.88 2.08 2.230E+03 8 25, .810 2 .82 1.57 2. 3 246.80 1.397 S510E+O:
84 261.87 .29 2.430E+0 &5 .29 2 86 1.89 1. 7 805.54 1.57 440E+0
88 315.00 .81 1.120E+0 89 2. 09 0. 30 2.32 1. 1 232.13 2.08 790E+0:
82 240.95 .88 1,930E+0 9 .73 1. 94 1.69 2. S 276.34 1.65 +E5S0E+0
96 288.44 .73 1.440E+03 97 .89 1. a8 2.08 9. 9  315.00 2.32 QO00E+O
00 Q. .4 6. 340E+0 01 17 4. 102 4,44 2. Q3 0. 5.71 090E+0:
04 0. G.98 6.210E+0 o5 .44 6. 106 3.17 4, 07 22.50 4,44 4. 230E+0
o8 22,50 L71€ 1.020E+0Q 09 .985 G.¢ 110 3.17 3. 1 45.00 4.44 1.890E+0.
12 45.00 715 1.000E+0Q: 13 .98 5 114 2.44 6. S 67.50 3.17% 410E+0C.
18 67.50 4.445 1.920E+C 17 5.715 1 118 6. o) S, 9 90.00 2.445 170E+0.
20 90,00 .17% 4.890E+0 2 4.445 122 5.71 1. 3 30.00 6.9285 170E+0
24 112.50 .44% g.800E+0 2% 175 126 4.445 2. 7 112.%0 5.71 . 250E+0
28 112.50 .98% 7.670E+0 2 175 6.3 130 4.445 2.7 1 135.00 5.7 . 240E+0
32 135.70 .985 2.360E+0 3 L4415 1, 134 3.17% 7. S 157.50 4,44 . CIO0E+0
36 157.%0 715 1.750E+0 37 .985 8. 138 2.445 1. 9 18 3.17 7.700E+0
40 180.00 4.445 3.110E+02 14 715 1 2 142 5.985 8. a3 2 2.44 1.430%+0
44 202.50 3.175 7.740E+02 {4 4.445 3 146 5.715 1. a7 6.98 &. 2NQE+O
48 225.00 3.175 7. = 4 4,443 S 15D 5.715 1. S1 6.98 8. 290E+0
52 247.50 2.445 1.3 - Ja} 3.175 G 161 4.445 2, 59 5.7 1.370E+0;
56 247.50 6.985 2. S 2.445 9 7 158 8.175 6. $9 4,44 2. 360E+0:;
60 270.00 5.715 1.2 G1 5.905 2 162 2.445 8. 63 3.17 4.910E+0
64 292.50 4.445 2. 65 5.715 1. 166 6.985 B. 67 3.17 4. 620E+0.
68 315.0 4.445 2. (93] 5.715 1.1 2 170 6.985 6. 71 2.44 7.620E40
72 337.50 3.175 4.430E+0: 73 4.445 O, 174 5.715 1.UVOE02 175 6.985 S.990E+0
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Table B-34.

NO ANGLE RADIUS DOSE NO ANGLE RADIUS NG ANGLE RADIUS OSE NO ANGLE RADIUS DOSE

0 135.00 2.32 640E+0 1 7.88 2.085 9, 2 119.68 1.883 1.090E+Q 3 108.44 1.735 1.060E+: s
4 9G.34 1.6% O1GE+0 S 83.66 1.65 9. 6 71.57 1.73% 7.790E+0z2 7 60.95 1.883 7.120E

8 52.13 2.08 5.700E+0 9 45.00 2.32 4. 10 t42.10 2.085 070E+0: 11 135.00 1.810 1.3

2 125.%54 1.57 420E+0 12 113.20 1.3¢ 1. 4 14 Qg.13 1.293 1QE+Q 15 1.87 1.29 1.1

6 66.80 1.39 080E+0Q 17 54.46 1.%57 9. 450E+0: 18 45.00 1.810 6.S70E+02 19 7.88 2.08 5.5

0 150.85 1.88 41GE+O: 2 144.46 1.57: 1.630E+0 22 135.00 1.293 QO0E+0: 23 120.96 1.06 1.7

4 i01.31 0.93 . B630C+@ 2 78.69 0.933 1.520£+0 26 $9.04 1.066 SO0E+03 27 45.00 1.29

8 35.54 1.%57 7.800E+0 2 29.06 1.88 6, 6350E +{. 30 161.57 1.735 20E+03 31 156.80 1.39

2 149.04 1.06 2.280C+0 3 135.00 0.72 2. g 34 108.494 0,37 O0E+03 35 71.57 0.57

3 45,00 0.77 1.420E+0 3 30.96 1.06 1. - 38 23.20 1.39 60E+02 39 8.44 1.73 7 .000E+02
40 173.86 1.865 1.870E+0 ) 171.87 1.29 2. > 42 168.69 0.43 3. 190E+03 43 161.57 0.57 3.200E+)3
44 135.00 0.259 2.3U0L+0 4 45.00 0.2%5 2 46 18.44 0.57 . 830E+0 47 1.381, 0.93 1.260E~J3
48 .13 1.29 9. 450E+0 4 6.34 1.6%5 7 50 186.34 1,65 GOE+0. 5 188.13 1 2.470E+03
2 191.81 0.93 2., 93OE+Q S 198.44 0.57. 2 54 22%.00 0.2% DOE+O0: 5! 315.00 0.25 2.170E427
6 341.57 0.57 . B660E+0:! S 348.69 0.933 S8 351.87 1.29 . 1BOE+0: 5 353.66 1.65 8.030E+02
0 198.44 1.73 880E+0: 61 203.20 1.737 2 62 210.96 1.06 2.820E+0: 6 225.00 0.77 2.660E+03
4 251.57 0.57 SGOE+O: 65 288.44 O.L’6 2. 66 319.00 0.77 . GGOE + O 8 329.00 1.06 1.290E4103
8 336.80 1.39 S20E +0; 69 341.57 Y35 7. 70 209.05 1.88 QOE+ 0! 7 215.%4 1.57 2.080E+03
2 225.00 1.29 400F+0 73 2392.04 .N66 2. 74 38.69 0.93 2. 170E -0 7 281.31 0.93 1.810E+0"
76 300.96 1.06 510E+0: 77 315.00 .293 1. 78 24.46 1.%7 9BNE+0 79 B830.95 1.es8 7.140E+02
0 217.88 2.08! 470240 8 225.00 .810 1.6 2 34.46 1.57 . 950E+0 8 246.80 1.39 1.980E+03
4 261.87 1.29 810E+03 85 278.13 293 1. 13 93.20 1,39 . 470E+0: ) 305.54 1.573 1.010E+03
8 315.00 1.810 9.100E+02 89 322.13 .085 6. 0 225.00 2.32 .210E+0 e 232.13 2,08% 1.360R+03
2 240.95 1.883 470E+03 9 251.57 .73 1. A €3.66 1.656 1,420E+Q 95 276.84 1.656 1,420£403
6 288.44 1.73%5 .060E+03 9 299.06 .88 8. 28 07.88 2.08 7.020E+0: 9 15.00 2.32 6.060E+02
[o1] Q. 2,445 4.600€E+02 10 0. A7 2.9 102 0. 4. 4 1.600E+Q [} 0. 5.71 8.360E+J
04 Q. 6.985 9.590€+01 10S 22.50 2.445 4. 106 22.50 3.17 2.770E+0 07 22,50 4.44 1.420E+Q
08 22,50 5.7 7.500E+0]1 10 22.50 .985 4. 130 45.00 3.17 2.660E+0 1 45.00 4.44 1.270E+D,
2 45.00 5.71% 470E+02 11 45.00 .985 4, 114 67.50 2.445 A4.680E+0Q; 1 67.50 3,17 2.890E+Y:
=3 67.50 4.44% J90E+02 117 67.50 5.71% 1. 118 67.50 6.985 4,420E+0 1 90.00 2.44 5. 250E+0.
20 90,00 3.17 110E+02 j2 90.00 4.44 1.50NE+02 122 90.00 5.715 8.080E+Q 2 90.00 6.98 4, B60E+0

112.50 2.44 .510E+02 125 112.50 .17 3.720E+02 126 12.50 4,445 1,870E+0. 2 112.50 5.71 8.730E+0

28 112.50 6.98 .160E+01 129 185.00 17 4.310E+02 130 35.00  4.445 1.98QE+Q: 3 135.00 5.71 1.730C+0
32 135.00 6.98 6.190E+01 133 157.50 .44 9.090E+N2 134 %57.53 3,175 6.800E+0 3 157.50 4.44 2. 180C+D:
36 157.50 5.71 1.110E+02 137 157.50 .98 6.280E+01 138 80.00 2.445 1.0%0E+0 3 180.00 3.17 7.140E+0x:
40 180.00 4.44 2.330E+02 14 180.00 .71 1.1906£+02 142 80.00 6.905 6.600E+Q 4 202.50 2.44 1.110E+0
44 202.50 3,17 7.2205¢02 14 202.50 4.44 3.440L*02 146 02.50 5.715 1.950LC+0. 4 202,50 6.98 6, 850E+0
48 225,00 3.17 5.900+02 14 225.00 4.445 2.330E+02 150 25.00 5.715 1.190E+D S 225.00 6.98 7.040E+C
2 247.50 2.44 8.780%+N2 153 247.50 3.17% §.020E:r02 154 247.50 4,445 2.07DE+0 5 247.%0 5.71 1.120E+0
6 247.50 6.98 6.480E+01 15 270.00 2.445 7.5R20E+02 158 270.N00 3.175 4.320E+0 S 270,00 4.44 1.850E+0
0 270.00 S.71 9.710E+01 161 Z70.00 5.935% $.430E+D1 162 92.1:0 2,445 6.980E+D, 5 292.50 3.17 3. 600E+Q;
4 292,50 4.44 1.780L102 165 2982.L0 $.715 9.190E:Q1 166 292.50 6.965 G.130E+0 67 315.00 3,17 3.310E40
8 315, 4. 44 1.580E+D2 162 315.00 5.715 B8.970FE+Q1 170 15.00 6,985 4.960E+0 71 337.%0 2.44 4.920E+0.
2 837.50 3.17 3.330E+02 173 3]7.50 4.4415 1.600E+02 174 337.50 5.715 8.110E+0 75 337. 6.98 4.850E+0
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Table B-35.

RUN_DATE. .. .. e 1212777
PARTICLE. . ....PROTON
BEAM ENERGY. ..
TARGET. ... .
PLATE NHO,....... PS5
PLATE LOCATION. .4
NG ANGLE RADIUS DOSE NG RADIUS NO ANGLE RADIUS DOSE NG ANGLE 2ADIUS DOSE
0 135.00 2.328 9.280E+D] 1 2.08: 2, 2 1J9.06 1.88 . 330E +02 108.44 1.73% 43CE+0
4 95.34 1.656 1.430E+02 S 1.656 2. 5 71.57 1.735 9.930E+0 7 60.95 1.883 8.400E+0
8 52.1 2.085 7.S00E+01 9 5.0 2. 32 5. 10 142.10 2.08 . 290E+0. 1 135.00 1.810 + 750E+0:
12 125.54 1.573 1.9308+02 13 . 1.29 2. 14 98.13 1.29 . 1S0E+0O 1 1.87 1.29 . 800E+O!
16 66.80 1.393 1.420E+02 17 54, 1.57: 1. 18 45.00 1.810 .210E+0Q 1 37.88 2.08 5. 690E+0
2D 150.95 1.883 1.700E+02 21 . 1.57 2. 22 135.00 1.29 4.590E+0 2 120.96 1.06 . 220E+0:
24 101.31 0.933 3.140Z:02 25 .6 0.9 2.1 26 H9, 1,0€ 1.890%+ 27 45.00 1.29 . JOOE+O
28 35.54 1.573 9.780E+01 29 29. 1.88 7 30 161. 1.73% 2.110E+02 31 156.80 1.39 3. 030E+O;
32 149.04 1.066 4,060c+02 33 . 0.776 4. 34 108, 0.57 4.330E+Q: 35 71.57 0.57 300E+0
36 45.00 0,776 2.S560E+0: 37 30.9 1.066 1.7 +0z 38 23. 1.39% . 220E+0 39 .44 1.73 . 720E+0
40 173.66 1.€56 2.S510E+0; 41 . 1.293 4.130E+D2 42 1€3.6 0.93 . S10E+0. 43 161.57 Q.57 5.330E+0:
44 135.00 0.253 6.200:4+0. 415 . 0.239 A4.1702+02 16 18. 0.57 2. 890E+0 47 .31 0.938 2.02Q0E+0
48 3.13 1.293 1.300E+0 49 s 1.656 1.000E+D2 S0 186, 1.696 2.540E+0; =) 13 0 1. 29 4, 250E+0
52 191.31 0.933 5.910E+0 33 . 0. G.700E+02 54 225, 0.259 . 140E+0. = .00 0.2% 4. 240E+0.
56 341.57 D.S578 3.100e+0 57 . 0. 1.920€+02 58 351, 1.29 1.28UE+0; S .66 1.65 890E+0Q
60 193.44 1.735 2. 400E+D. 61 . 1. 5.360E!192 62 2]0.¢ 1.0G 5. 420E+0:! 6 .00 0.77 $. 150E+0
64 251.57 0.578 4.71DE+0 BG5S 283, 0. 3.9j0g102  £u 315 0.77 2,860 +0; 67 .00 1.086 . S30E+0:
68 336.80 1.393 1.240E+0 69 341, 1. 9.320E+01 70 20 1.88 1.930E+0. 7 .54 1.57 6 0E +0:
72 225.Q00 1.293 3.900E+N 73 249, 1. 4. 74 2f 0.93 4.210E+0; 7 .31 0.938 020E +0
76 300.9% 1.066 2.330E+0: n 318, 1.2 1. /8 1.57 . 160E+0 7 .95 1.88 .800E+0
0 217.88 2.0&3 1.930E+Q 8 279, 1. 2. 82 1.57 2 QE+0. 8 46.80 1.39 . 740E+Q
4 261.87 1.203 2,570r8+02 85 278, 1.2 2. 86 1.39 40E+0; 87 05.54 1.57 30E+0
8 315,00 1.810 . 8BNE+Q 89 Q22. 2. 7. a0 2.32 QOE+Q 9 232,13 2.08 . 3SQE+O
92 240.95 1.883 550E+02 93 251.57 1. 1. 24 1.65 BS0E+O 9 76.34 1.865 .370E+0
6 283.44 1.73% 2,]100E+02 97 299.06 1. 9. 98 2.08 .070E£+0 9 15.00 2.32 400E+0Q
100 0. 2.445 .000E+Q1 101 0. 3. S. 102 4,445 . 750E+0 03 0. 5.71 . SOQE+Q
104 0, 6.985 .490E+01 105 22.50 2, a. 106 3.175 4.710E+Q 07 C.50 4.44 340E+0
108 22.30 5.715 .790E+01 109 22.50 6. 2. 110 3.175 4.35%50E+0 11 $.00 4.44 2S0E+0
112 45.00 5.715 .850E+Q] 113 45.00 6.9% 2. 114 2.445 $.800E+0 15 67.50 3J3.17 4.410E+0
116 67.50 4.44% L.210E+01 117 67.50 5,71 3. 118 6.935 2.410E+Q 19 90,00 2.44 6,410E+0
120 90.00 3.175 4.600E+D1 121 90.00 4.44 3. 122 5.715 2.800E+0 23 90.00 6.98 2,440E+0
124 112.80 2.445 7.310E+0Q1 125 112.50 3,175 4. 176 4.44 4.000E+0 27 12.50 5.71 2,900E+0
128 112.50 6.985 2.350E+01 129 135.00 3.175 4.¢ 130 4.445 3.530E+0 31 35.00 5.71 4.000E+0
132 135.00 ©.985 .620E+01 133 157.50 2.445 9. 1084 3.17 $.320E+0 35 57.50 4.44 3.690E+Q
136 157.50 5.715 .Q20E+01 137 157.50 6.985 2. 138 2.44 9.880E+0 39 80.00 3.17 . 420E+0
140 180.00 4.44% .860E+01 141 180.00 5.715 3. 142 6.9¢8 2.480E+01 143 02.50 2.44 . 000E+0
144 202.50 3.175 LA20E+01 145 202.50 4,445 2. 146 5.7 3.070E+01 147 02.50 6.98 T20E+0
148 225.00 3.175 .000E+0Q1 149 225.00 4.445 4. 150 §$.7i% 3.210E+0 S1 25.00 6.99 0J0E+0
152 247.50 2.445 .820E+Q1 153 247.50 3.175 5. 1%4 4.445 3.770E+0 S5 47.50 5.71 T10E+0
156 247.50 ©.985 L790E+01 197 270.00 2.445 B.7 158 3.175 4.800£+0 59 70.00 4.44 820E+0
160 270.00 5.715 .840E+0Q71 161 270.00 6.985 2. 162 2.445 6.230E+0 63 92.50 3.17 4, 440E+0Q
164 292.50 4.445 .S00E+01 165 292.50 5.715 3.0 166 6.985 2.68NE+Q 67 i5.00 3.17 4,530E+0
168 315.00 4.445 .360E+01 169 315.00 5.715 3. o 170 6.9085 2.530E+0 71 37.50 2.44 6.080E+0
172 337.50 3.175 .000E+01 173 3u7.50 4.445 D.S$590Z+01 174 5.715 2.9S50E+0 75 37.50 6.98 .470E+0
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Table B-36.

RUN DATE.....

NO ANGLE RADIUS ANGLE RADIUS i2 ANGLE DOSE NG ANGLE RADIUS DOSE
0 18%5.00 2.328 3. 27.88 2. 3. 2 119,06 1. 4.340E+02 3 08.44 1.735 4.430E+0.
4 96.34 i.696 4. 83.66 1. 3.¢ 6 71. 1. 3.050E+02 7 60.95 1.883 2,460E+0
8 52.13 2.03 1. 45.06 2. 1. 10 142,10 2. 5.550E+02 11 135.00 1.810 5.3Q0E+O0:
2 125.%4 1.57 5. 1153.20 1. G. 14 98.13 1. 5.850L+02 15 81.87 1.29 4,920E+0
6 66.80 1 39 3. 54.46 1. 3. 18 45,00 1. 2. = 19 37.88 2.08 1.890E+0
0 150.95 1.88 6. 144.46 1. 6. 22 1%5.00 1, 7. 23 120.96 1.06 8. 040E+0;
4  101.31 0.93 7 78.69 0. [ 26 $9.04 1. 5.4 27 5.00 1.29 3. 820E+0;
8 35.54 1.57 - 9.06 1. 2 30 161.57 1. 6.5 31 156.80 1.39 8. 3GOE+Q;
2 143.04 1.0¢ 13%5.00 O. 9. G4 103.44 0. 9. 35 71.57 0.578 7.930E+0;
(] 45.00 0.77 30.96 1.0 a. 1n 23.20 1. 3. 39 18.44 1.73 2.65QE+0
40 173.66 1.65 171.87 1. 9. A2 1RE.G9 0. 0 43 161.57 0.57 1.110E+0
44 135.00 0.25 45.00 © 8. 46 18.44 0. € 47 11.31 0.93 5.410E+0:
48 8.13 1.29 6.24 1 2 50 146, 1. S1 188.13 1.29 9.470E+0
2 191.31 0.83 090E+D3 53 198.44 O 1 4 Zal. 0. . 55 315.00 O0.z& 9. 420E+0
6 341.57 0.57 430E +0 57 34B.69 0O S, 58 351.87 1. . 9 353.66 1.6%5 2.990FE+0
0 193.44 1.73 6.750E+N 61 203.20 1 8. €2 210.95 1. . 63 225.00 0.77 1.090C+0
4 251.57 0.57 Q20E+Q 65 288.44 0.%/8 8 66 315.00 O, . 67 3829.00 1.06 4. 810E+0:
8 336.80 1.39 650C+0 69 341.57 1.733 2 70 0205 1. . 71 215.54 1.57 7.570E+0;
2 225.00 1.29 . 370E+0: 73 239.04 1.063 8. 74 253,63 0. . 75 281.31 0.93 7.S$30E40
76 300.96 1.06€ G90E+0. 77 3815.00 1.293 4. 78 3214.46 1. . 79 330.95 . 88 2.820E+0
0 217.88 2.085 490E +0. 225.00 1.810 5.9 82 2r4.46 1. 6. 83 246.80 .89 6.920E+0
4 261.87 1.29 230E+0. 8 278.13 1.298 L. 86 293,20 1. q. 87 305.54 .57 3.290E+0;
8 315.00 1.810 740Et0 89 322.13 2.085 2. 00 225.00 2. 3. 9 232.13 .08 5. 770E+0;
2 240,95 1.883 .810E+0 93 251.57 1.735 9. @ el 63 1. 9. 9% 278.34 . 65! 4.530E4 0
6 288.44 1.735 . 420E+0 97 299.06 1.883 2. 98 307.RB 2. 2. 99 315.00 2.32 1.850E10:
00 Q. 2.44 .620C5+02 101 0. 3.175 1. 102 0. 4. 6. 103 0, 5.71 4.430E+0Q
04 Q. 6, 98! .320E+0Q1 105 22.50 2.445 1. 106 22.50 3. . 107 22.50 4.44 6.800E+0
08 22,50 5.71 4.510E+01 109 22.50 G6.92&5 3. 110 i5.00 3. . 111 45.00 4.44 6.270E+0
2 45.00 5.71 4.480E+0]1 113 45.00 6.965 3. 114 67.50 2. . 115 67.50 7 1.0B0E+Q
] 67.50 4.44 6. 290E+01 117 57.50 5.715 4, 118 67.50 6. . 119 90.00 2.44 2.080E+0;
(o] 90.00 3.17 1.210E+02 121 90.00 4.41453 R, 122 o0 0o 5. 4.760E+01 123 90.00 6.98 3.440E+0Q
4 112.50 2.44 2.620E+02 125 112.50 3.173 1, 126 112.50 4. 1.190E+02 127 112.50 5.71 4.870E+0
8 112.50 6.98 7.150E+01 129 135.00 3.175 1.¢€ 130 125.00 4. 1.250£+02 131 185.00 5.71 5.390E+0
2 135.00 6.985 3.730C+01 133 157.50 2.145 4.2 24 157,80 3, 1.7405+ 135 157.50 4.44 8.369E+0
6 157.50 5.715 5,390E+01 137 157.50 6.985 7.56 01 138 183,00 2, 3.490E+02 139 180.00 175 2.190E+0
40 180.00 4.445 8.710E401 141 180.00 5.715 5.600£:01 142 180,00 6. 3.980E+071 143 202.50 445 3.680E+0Q
44 202.50 3.175 1,790E+02 145 202.50 4 445 8.H3UErJ] 146 20z, 3. 5.580E+01 147 202,50 .98 4.050E+0
48 225.90 3.175 1.660E+N2 149 225.00 4.445 7.3202101 150 & 5. 5.060E+O1 151 22%.00 98 7.820E+0Q
S2 247.50 2.445 2.080C+02 158 247.50 3.17Y5 1. T %4 2 q. 7.440E+01 155 247.50 71 5.190E+0
S6 247.50 6.935 3.980E+D1 157 270.00 2.445 2. 158 2 3. 1.240E+02 159 270.00 4.44 6.780E+0
60 270.00 5.715 4.900€40]1 161 270.00 6.S&5 3, 162 2 2. 1.720E+02 163 292.50 3.17 1. 110E+Q
64 292.50 4.445 6.620:+01 165 292.50 5.715 5. 166 2 6. 3.37VUE+C] 167 315.00 3.17 1.150E+0.
68 315.00 4.445 6.470C+01 169 3815.00 5.713 4. 10 3 6. 7.520E+01 171 337.50 2.445 1.970E+0
72 337.50 3.175 1.18CE*02 173 337.50 4.445 1, LI B &€ S. 4.510E+01 175 337.50 6.985 3.2B0E-0
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Table B-37.

RUN DATE.... 1/12/77
.PROTON

NO ANGLE RADIUS DO NO ANGLE RADIUS NO ANMGLE RADIUS ANGL.E

0 185.00 .32 1.280E+02 127.88 2.08 1. 2 119.06 1.883 2, 108. 44

4 34 1.656 83.66 1.65 1. 6 71. 1.735 1. 60.95

8 $2.13 2.08 45.00 2.82 4, 10 142, 2.06% 1. 135.00

12 125.%4 1.57 1 113.20 1.39 4. 14 98. 1.293 4. 81.87

iB £6.80 1.39 1 $4.46 1.57 1 18 5. 1.810 1. 37.88

20 150.95 1.88& . 21 144.46 1.57 S. 22 13S. 1.293 6. 120.96

24 101.31 0.93 7.240E+0 25 78,69 0.93 S. 26 §9. 1.066 3. 45. 00
28 35.%4 1.57 1. 190E+0! 9 6 1.88 1 20 161.° 1.735% 4. 156. 80

32 14C.04 1.086 9.230E+0 33 1385.00 0.77 1 34 108. 0.578 1. 71.57

36 45.00 0.77 S5.460E+0 37 0.9 1.06 2 3B 1.393 2. 18.44 3
40 173.66 1.65 5.740E£+0 4 171.87 1.29 7 a2 0.933 1.1 161.57 7
44 135.00 D.2%5 1.290E+0 4 45,00 0.25 1 16 0.578 7. 11.31 3
48 <13 1.29 1.850E+0. 4 6.34 1.65 1 S0 1.656 5.¢ 188.13 9
52 191.31 0.933 1.260E+0! S 198.44 0.%57 1 54 0.259 315.00 S
56 341.%7 0.578 7.110E+0 o 348,69 0.933 4 S8 1.293 353. 66 S
60 193.44 1.739 ©5.470E+0 3 203.20 1.393 7 62 1.066 225.Q00 7
64 251.57 0,57 1.310E+0 65 288.44 0.578 66 0.776 329.0Q0 6
68 336.80 .39 1.910E+0 6 311.57 . 738 70 1.8n3 215.54 7
72 225.00 29 8.590E+0 7 239.04 068 9. 74 0.933 281.31 3
76 300.9G .066 5, 130E+0; 7 315.00 293 2. 78 1.573 330.95 i3
80 217.88 2.085 2.240£E+0 81 225.00 810 4,300E1:0 82 1.973 246. 80 9.
B84 261.87 .293 6©.860E+0 B85 278.183 .293 5.810E+0 86 1.393 305,54 7
88 315.00 -810 1,130E+0 89 322.13 .NB85 7, AGOE+C 90 2.3728 282.13 2.00
92 240,95 .883 2.940E+0 98 251.57 . 789 3.B30E+Q 94 . 1.656 276.34 1.65
96 288.44 .735 1.8S0E+0 97 289.06 L8B3 1.130E+02 93 7. 2.035 7.87CE+0 99 315.00 2.32
oo Q. .44 9.890E+01 10 0. -173 3.880E'0]1 102 0. 4.445 2,220E+0 03 0. 5.71
04 o, . e8! 4.190£+00 10% 22.50 .445 4.200E+01 106 22.50 8.175 2.510E+Q 07 22.50 4.44
o8 22.50 .71 S5.780E+00 10 22.50 .985  4.07NEHOND 110 45.00 3.175 5.Q60E+0 n 5.00 4.44
12 45,00 .71 5.390E+D0 11 45, 00 .98% 2.930E+00 114 67.50 2.445 3.120E+0 15 67.%50 3.17
16 67.50 4.445 7.SS0E+00 11 67.50 6§.715 $.2%0Er00 118 67,50 6.9985 4.130E+00 119 90.00 2.44
20 90, 00 175 1.550E+01 12 90.00 4.445 7.7C0E+Q0 122 90.00 5.715 5.640E+00 123 90.00 6.38
24 112.%50 .445 5.490E+Q1 12 112.5%0 2175 1.700GE*0Y 126 112.50 4.445 .850E+00 127 112.50 5.71
28 112,50 6.985 4.220E+00 12 135.00 2175 2.010E401 130 135.00 4.445 DOOE+01 131 135.00 5.71
32 135.00 .985 4.450E+00 13 157,50 .445  1.220E+02 134 157.50 3.175 2.370E+0! 135 157.50 4.44
36 157.90 .715 5.910E+00Q 13 157.50 .985 4.430E:00 138 180.00 2.445 30E+0) 139 180,00 3.17
40 180.00 4,44 9,870E+00 141 180.00 5.715 6. 142 180.00 6.985 4.700E+00Q 143 202.50 2.445
44 202.50 3.317 6.990E+0) 145 202.50 4.445 1.010FE:01 146 202.50 5.715 6.290E+00 147 202.50 6.985
48 225.00 3.17 2.530E+01 149 225.00 4.445 1.040C+0] 150 225.00 5.715 6.22NE+00 151 2°25.00 6.985
52 247.50 2.44 8.450E+01 153 247.%0 2175 2.280E+40) 154 247.50 4,445 ©.590E+00 155 247.50 5.715
56 247.50 6,98 4,.000E+00 157 270.00 .445 5.670E101 158 270.00 3.175 1.690E+01 159 270.00 4.445
60 270.00 S.71 5,800E+00 161 270.Q0 -985 4.410E10Q 162 292,50 2.445 4.310£+01 163 292.50 3,175
64 292.50 4.44 8.370E+00 165 92.50 .715 ©6.500E+00 166 292.50 ©6.985 4.230E+00 167 315.00 3.175
68 315.00 4.44 8.BBOE+00 169 315,00 5.715 6.2305400 170 315.00 &.985 4.140E+400 171 337.50 2.445
72 387.50 3.17 3.200E+071 173 337.50 4.445 1.430E+01 174 337.50 5.715 6.030E+00 175 337.50 6,985
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Table B-38.

RUN DATE.

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DQSE NO ANGLE RADIUS DOSE NG ANGLE RADIUS DOSE
0 135.00 2.32 5. 530E+0: 127.38 2.0 7.030E+02 2 119,06 1.88 8.110E+0¢2 3 08.44 1.73 8.760E+02
4 ,86.834 1.6% . 890E+0 1. 7.830E+02 6 71.57 1.735 6.160E+02 7 0.95 1.883 4.560E+02
8 $2.13 2.08 3.280E+0: 45.00 2. 2.420E+02 10 142.10 2.085 8.320E+0Z 11 185.00. 1.810 130E+03
2 125.%4 1.57 3B0E+O 1 113.20 1. .3GOE+0! 14 98.13 1.29 1.430E+0 15 1.87 1.293 160E+02
L] 66.80 1.39 190E+0. 17 54.496 1. . 120E+0D 18 45.00 1.81 4,050E+0 19 7.88 2.085 480E+02
0 150.95 1.88 . 180E+0: 21 144.46 1.57 . 700E+0: 22 185.00 1.29 . 980E+0 23 120.96 1.066 930E+03
4 101.31 0.93 . 760E+0: 25 78.69 0.93 .600E+0 26 59.04 1.086 160E+0 27 45.00 1.293 070E+02
8 35.54 1.57 5. 7S0E+0: 29 29.06 1.88 . 840E+0: 30 161.57 1.73 3B0E+0: 31 156.80 1.39 730E+03
2 149.04 1.06 250E+0 33 135.00 0.77 . 34 108.44 0.57 440E+0 33 71.57 0.57 9S0E+33
6 45.0C 0.77 400E+0 37 30. 1.0 . 38 22.20 1.39 SA0E+0 39 8.44 1.73 4. 420E- 0:
40 173.66 1.65 .510E+0: 4 171.87 1. 42 168.69 0.93 B810E~2 43 161.57 0.57 OSO0E+0:
44 13%5.00 0.2% . 870E+0: 4 45.00 O. 46 18.44 0.57 670E+0 47 1.31 0.93 T10E+":
48 .18 1.29 3, 140E+02 4 6.34 1. 50 186,34 1.6% 1.720E+0 S1 188.13 1.29 . 190E+0.
2 191.31 0.93 . 070E+0: 198.44 0. 54 225.00 0.25 3. 040E+0:! S$5 315.00 0.25 730E+0
6 341.57 0.57 . 700E+03 348.€9 0,93 58 351.87 1.29 7.760E+0 59 353.G6 1,65 320E+0;
0 198.44 1.73 .650E+03 203,20 1.39 62 210.96 1.06 620E+0 63 225.00 0.77 . 800E+0
4 251.57 0.57 . 730E+0 288.44 0.57 66 315.00 ©.77 S40F+0 67 329.00 1.06 O70E+0%
8 336.80 .39 7. 450E+0: 341.57 . 1.88: . 260E+0 4 215.54 1.57 «730E+0.
2 225.00 .29 2. 110E+0: 239.04 .0 0.93 2. 140E+0:! 7 281.81 0.58 . 7S0E+0:!
76 300.96 . 06 1.330E+0 7 315.00 .2 2 1.57 . 280E+0 7 330.95 . BB 4.570E+0;
0 217.88 .08 9.540E+0. 225.00 .810 200E+0 1.57 .630E+0: 246.80 -39 1.510E+
4 261.87 .29 1.520E+0: 278.13 .298 340E +0: 1.39 8ROE+0 305. 54 .57 7.270E+0
8 315.00 .81 5. 060E+0: 322.13 . 085 850E+0. 2.32 6. 450E+0: 32.13 .08 8.8S0E+Vs
2 240,95 .88 1.020E+0: 251.57 .735 .Q70E+0: 1.65 050E+0 276.34 .65 8.610E+0:
6 288,44 .73 7. 170E+0 299.06 .883 IBOL+0 2.085 940E+0Q 315.00 2.32 2. 900E+0!
oo 0. .44 2,540E+02 10 0. .175 S70E+0. 4,445 7.940E+01 10 0. s.7 4.2S0E+0
04 0, . 98! 1.000E+01 10 22.50 .445 2.390E+07 3.17 J6IE+0 07 22.50 4.44 S.360E+0
o8 2.50 .71 1.950E+0 09 22.50 . 98! 2.060E+01 3.17 O30E+02 45.00 4.44 3.610E+0
2 45.00 .71 1.800E+0 45.00 .98 SO00E+00 2.44 .410E+02 < €7.50 17 1. 130E+0;
6 67.50 4.44 4.010E+0 7 67.50 .71 840E+0 6.96 710E+Q 90. 00 .44 2.930E+0
0 90.00 3.17 1.330E+0 90.00 4.44 870DE+Q 5.71 88OE+0 90.00 . 98! 1.030E+0
4 112,50 2.44 3. 760E+0 112.50 .17 640E+0. 4.44 4.940E+0 112.50 .71 2.020E+0
8 112.50 6.98 1.060E+0 135.00 7 750E +0: 4,44 S20E+0 135.00 71 2.460E+0
2 135.00 6.98 1.170E+0 157.50 .44 . IS0E+02 3.17 2.060E+O 157.50 4.44 6. 120E+0
6 157.50 S.71 2.400E+0 157.50 .98 2.890E+10 2.44 Q00E+02 180.00 .17 2.340E+0
40 180.00 4,44 6,.510E+0 41 180.00 .71 2.480E+0 6.98 230E+0 4 202.50 .44 S5.9S0E+0
44 202.%50 17 2.320E+Q: 45 202.50 4.44 .390E+0 5.715 SGOE+Q 4 202,50 .98 1.270E+0Q
48 22%5.00 17 2.040E+0 49 225.00 4.44 <OBUE+O 5.715 +B40E+0Q 51 225.00 . 98! 1.240E+0
52 247.50 .44 4.450E+0Q 53 247.506 17 . 700E+Q: 1.445 .760E+0Q S5 247.50 71 2.240E+0
6 247.50 .98 1.170E+0 97 270.00 44 .310E+0: 3.175 L440E+02 159 270.00 4. 44 4.A70E+0
0 270.00 S5.71 2.080E+0 61 270.00 985 . 140E+Q 2.445 .BBOE+02 1683 292.50 3.175 1.230E+0
4 292.50 4.44 4.110E+0 65 292.50 .715% . 98CE+0 6.985 . JQ0E+O1 67 315.00 3.175 1.220E+0
8 315.00 4.44 4. 400E+0 69 315.00 715 .910E+0 6.985 3, 600E+00 171 337.50 2.445 2.660E+0
2 337.%0 3.17 1.410E+0 73 337.50 4.445 S5.900E+0 5.715 4.070£+01 175 337.50 €.985 9.920E+00
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Table B-39.

UN DATE........1/12/77
sﬂngCLE.... PROTON
BEAM_ENERGY .
TARGE

PLATE NO........P13
PLATE LOCATION. 1

NGO NGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOS!

0 135.00 2,32 1.950E+02 127.88 2.08! 3.880E+0 2 119.06 1,8 3.870E+02 3 108.44 1.735 4,790E+02
4 96.34 1.63 S.740E+02 [ 83,66 1.65 5.910E+0: 6 71.57 1.7 5.210E+02 7 60.9 1.883 5.310E+02
-] 52.13 2.08 2.980E+02 4%.00 2.32 2. 430E+0: 10 142.10 2.0 3.6380E+02 1 135.00 1.810 980E+02
12 125.%54 1.57 5. 750E+02 3 118.20 1.39 7 .840E+0: 14 98.13 1.2 8.670E+02 S 8i.87 1.2 . 99DE+02
i6 €6.80 1.39 7.690E+02 1.57 S.750E+0 13 45.00 1.8 4.540( r02 9 37.88 2.0 . 170E+02
20 1%50,9% 1.88 3.180E+02 144.46 1,57 5. 180E+0. 22 13%.00 1.2 7.650E+02 3 120.96 1.0 120E+03
24 101.31 0,93 1.440E+03 0.893 1.240E+0 26 59. 1.0 1.050E+Q3 7 45.00 1.2 O0B0E+02
28 35.%4 1,37 $.780E+02 29.06 1.88 4.010E+0 30 161.%7 1,78 3.980E+02 1 1%56.80 1.3 .310E+D2
32 149.04 1.0¢€ 1.030E+03 135.00 0.77 1.320E+0 34 108.44 0.57 1.620E+03 s 71.57 0.5 .650E+03
3 4%5.00 0.77 1.590E+03 30.96 1.06 9.770E+0; 38 25.20 1.38 €.720E+02 9 18.44 1.78 4.540E+02
40 173,866 1. 4.370E+02 171.87 1.29 7 . 250E+0: 42 168.69 0. 1.140E+03 4 161.57 0.57 SSO0E+03
44 135.00 O. 1.810E+03 4 S, 0.25 1.790E+0 46 1 0.357 1.550E+03 4 11.31 0.9 140E+03
48 8.13 1. 7.670E+02  4¢ 1.65 6.470E+0Q S0 186.34 1. 4.480E+02 188.13 1.2 000E+02
s2 191.31 oO. T.140E+03 198.44 0.57 1.560E+0! 54 225.00 oO. +900E+03 315.00 0.2 .990E+03
S6 341.57 0. 1.590E+03 0.93: 1.190E+0 58 351, 1. .920E+02 353.66 1.6 . 090E+02
80 198.44 1.73 4.290E+02 203.20 1.39 7 . O20E +0; 62 210.96 1.0 . 290E+03 225.00 0.7 .460E+03
84 251.57 0.57. 1.760E+03 2 0.37 1.750E+0 66 315.00 0.7 450E+03 329.00 1.0 080E+03
88 338.80 . 7.450E+02 341.%7 .73 4.960E+0. 70 209.05 1.88 . 860E+02 215.54 1.5 980E+02
72 22%.00 2! 8,840E+02 239.04 .06 1.190E+0: 74 258,69 0.93 .420E+03 7 281.31 0.9 360E+03
76 00,96 0 1.170E+03 7 315.00 .29 8.690E+0 78 4. 4 1.8, .060E+02 7! 330.95 1.8 4.080E+02
80 17.88 2.0 2.8S0E+02 22%.00 .810 4,210E+0: 2 34,46 1.57 . 490E+02 246.80 1.3 8.950E+02
84 61.87 .2 1.00DE+03 278.13 293 1.050%+0: 3 93.20 1.89 . 620E+02 305.54 1.57 . 900E+02
:3-] 15.00 .8 4.830E+02 322.13 .085 4,3540E+0 0 25,00 2.32 . 220E+02 232.13 2.08 .230E+02
92 40, 95 .8 4. 440E+02 251.57 .735 5.940E+0. 4 63.66 1.6 . 920E+02 276.34 1.635 +860E+02
96 88,44 .7 «210E+02 299.06 .883 4.750E+0: 8 7.8 2,08 « 5S0E+02 315,00 2.32 2. 550E+02
00 9, .44 «260E+02 10 178 . 440E+0: 02 0. 4,44 70E+01 10 5.7 . 420E+01
04 0. .98 . 800E+0]1 10! 22.50 .44 3.320E+0 06 22.50 8.17 .280E+02 10 22.50 4.445 . 3B0E+02
o8 22.50 <71 Q0E+01 10 22,50 .98 . 830E+0 [+} 5.0 3,17 . 1S0E+02 45.00 4.445 .300E+01
i2 45.00 -7 . 720E+01 45,00 . 98! .710E+0 4 67.50 2.44 2. 130E+02 67.50 8.17% . 040E+02
16 67.50 4.44 4.780E+0) 67.50 .71 2,760E+0 8 67.5 6,98 . 780E+01 ] 90.00 2.445 030E+02
20 0, 17 «040E+02 4,443 4.G40E+0 2 90.00 5.71 2. 740E+01 3 6.98 .670E+01
24 1Z2.50 . 44! «950E+02 112.50 3.17% + OBOE+02 6 12.50 4.44 4.370E+01 112.50 5.71 .000E+01
28 12.30 .98 .610E+01 135.00 3.17% +S20E+0 Q 35.00 4.44 4.430E+01 1385.00 5,71 2. 490E+01
32 3%.00 .98 +S90E+01 137.50 .44% 6S0E+0: 4 7 . 5 3.17 1,880E+02 157.50 4.44 4.500E+01
36 57.%50 .71 .S10E+01 *97. .985% . 000E+0 8 80,00 2.44 1.550E+02 180.00 3.17 9,340E+01
40 80.00 4.44 GOE+01 14 180.00 5.715 440E+0 42 0. O 6.98 2,000E+01 14 02.50 2.44 « 720E+02
44 02. 50 .17 430E+01 14 202.50 4.44% 4.690E+0 46 02.50 5.71 3.000E+01 14 202.50 6.98 .S60E+01
48 26. 00 .17 3S0E+071 14 225.00 4.44% 4,790E+0 o 25.00 5.71 3.000E+01 225.0 6. 98 .610E+01
82 47 .50 + 44 . 140E+02 247.50 L1785 + 820E+0 4 47,50 4.44 4.810E+01 < 0 5.71 00E+Q1
S8 47,50 . 98! +720E+01 7 270,00 .44% 270E+0:i 3 70.00 3.17 1.100E+02 9 270,00 4.44 5.040E+01
60 70. 00 71 840E+01 270.00 .98% +780E+0 2 92,50 2.44 3.610E+02 292.50 3.17 140E+02
64 92.50 4,445 «220E+01 292.50 L7218 870E+0 S 92.50 6.98 1.820E+01 7 315,00 3.17 .300E+02
[-1] 15.00 4.44% +410E+01 9 315.00 718 10E* 0 15.00 6.98 1.870E+01 37.50 2.44 2.240E+02
72 37.30 3.175 . 420E+02 3 337.50 4.445 6.820Z+0 74 37.50 5.71 3.260E+01 175 337.50 6.98 .930E+01




Wi

Table B-40.

RUN DATE. . . 1718777
P 1CLE. ., .PROTON
BEAM ENERGV +12BEV
ET. . . .FP_RUN 73
PLATE N, .:.....P1
PLATE LOCATIGON. (2
Al E RADIUS DOSE ANGLE RADIUS SE NG ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE
Ng 13;?50 2,32 .010E+0Q et 127.88 2,08% 1.290E+0: 2 119.06 1.88 940E+0: g 108.44 1,735 1.810E+03
a4 96.34 1.65 . SOOE+D: . 1.65€ 1.970E+Q S 71.57 1.7 . B70E+0: 7 0.95 1.883 1.55QE+0
8 52.13 2.08 . 800E+0: ] 4%.00 2.32 1.160E+ 0 142.10 2.08 220E+0: 1 1835.00 1.810 1.570E+0
12 12%.54. 1.%7 .900E+0Q 3 113.20 1.39 2.340E+0 4 98.18 1.29 S80E+0: 1 1.87 1.29 2.630E+0:
16 86.80 1.39 « 200E+0: .46 1,57 2.100E+0 8 45.00 1.81 740E+0: 1 7.88 2.08 1.410E+0
20 150.8%5 1.88 . 4COE+0: 144.46 1,57 «910E+0 2 135.00 1.29 S60E+0: 2 120.96 1.06 3. 140E+0:
24 101.31 0.93 .460E+03" f 0.93 « BIOE+0 6 59.04 1.06 220E+0 2 45.00 1.29 2.840E+0:
28 38.54 1.%7 . 140E+0 29.06 1.88 0E +0! 0 161.57 1.73 670E+0 3 156.80 1.39: 2,320E+0:
32 149.04 1.06 3.030E+0 1835.00 0.77 . B9QE+0! 4 .44 0.57 4,520E+0 3 71.57 0.57 5.790E+0:
35 4%.00 0.77 4,060E+0 7 30.96 1.06 « 190E+0 8 20 1.39 2.480E+0 3 .44 1.73 1.790E+0:
40 173.66 1.6% 1.8%0E+0 4 171.87 1.29 40E+0 42 168,69 0.93 410E+0: 4 161.57 0.57 4.370E+0
44 13%.00 0.2% 4.960E+0 4 5. 0,25 OE +0: 48 18. 0.57 . 760E+0 47 .31 0.93 3.770E+0:
48 3,13 1.29 2.%90E+0 4 1.69 . 930E+0: 0 186. 1,65 790E+0 S 188.13 1.29 2.510E+0:
S2 191.31 0.93 3.600E+0 198.44 0.57 OQE+0: 4 225,00 0,25 OOE +0 5 315.00 0.25 S5.420E+0
S6 341.%7 0,57 4. 830E+0: 3 0,93 OE+0: 8 351.87 1.29 . 850E+0: 59 353.66 1.6% 1.980E+0
60 199.44 1.73 1.740E+0 203.20 1.39 450E+0: 2 210.96 1.06 40E+0Q 6 225.00 0.77 4, 120E+0?
84 2%51.57 0.57 4,.760E+0 288.44 0.57 QE+0: 6 315.00 0.77 4.300E+0 6 329.00 1.06 3. 320E+0<
68 336,80 . 39 341, .73 +880E+0 0 209.05 1.88 .S30E+0: 7 215.54 1.57 2.080E+0:
72 22%.00 .29 239.04 .06 OE+0: 74 258.69 0.83 40E+0 7 281.31 0.93 4,030E+0
76 300.96 . 06! 3.770E+0 7 315.00 .29 OE+0: 78 324.46 .87 . 370E+0: 7 330.95 .88 . 700E+0:
80 217.88 . 08! +400E+0Q 22%.00 .81 . B20E+0 82 234.48 .57 . 360E+0: 8 246.80 .39 2.780E+0
84 261.87 .29 180E+0: 2 13 .29 . 070E+0 6 293.20 . 39 O0E+0: 87 305.54 .57 2.480E+0:!
88 315.00 81 .890E+0 827.13 2,08% 490E+0: 0 225.00 .32 OE +0: ) 232.13 . 08! A4S0E+0:
92 240.9%5 . 88 760E+0 25. 57 .73 2. 110E+0: 4 263.66 .65 + 320E+0 9 276.34 .65 2. 490E+0:
g6 288.44 .7 2.240E+0: 7 299,06 ,88 . 790E+0: 8 307.88 2.08 . S60E+0: Q9 315.00 .32 70E+0
00 O, . 44 OOE+0 [+] 17 7. 040E+0 02 0. 4.44 OE+0, O 0, 7 . 760E+0:
04 . .98 20E+0 o 22,50 .44% 1.100E+0: 06 22.50 7 . 700E+0; [+] 22.50 4.44 . 100E+0:
08 22.%0 .71 + BOOE +0:. [« 22,50 98! 8.560E+0 ] 45.00 7 . 800E+0. 1 45.00 4.44 . 700E+Q
12 45,00 .71 . 390E+0 45.00 .98 7.760E+0 4 67.50 .44 .010E+0: 15 67.50 + 770E+0;
16 67.%50 4,44 . SOQE+0: 67.50 .71 270E+0Q 8 67.50 .98 .480E+0 1 a0 .44 . 00QE+0:
20 90,00 + 420E+0 .00 4.44 + 330E+0: 2 0. 00 7 . 180E+0: 2 0. 00 o8 -110E+0
24 112. 445 . Q10E+0: 112.50 7 «610E+0: 6 112,50 4.44 410E+0 27 112.%50 .71 < 200E+0:
28 112.%0 - .480E+0 13%.00 17 410E+0: 0 135.00 4,445 280E+0 3 185.00 .71 .280E+0
135.00 .985 .970E+0 157.%0 . 445 . 400E +0: 4 157.50 175 . 160E+0: 3 157.50 44 . 29Q0E+0
I’ 197 Al . 220E+0 157.50 .98 .800E+Q 8 180,00 . 44! 40E+0. 39 180.00 A7 . 640E+0;
40 180.00 4.445 70E +0. 4 180. 00 71 230E+0: 42 180.00 . 98! .600E+0 4 202,50 . 3, 770E+0
44 2.%0 . «3890E+0 4 202.50 4.44 350E+0 46 202.50 .71 OE+0. 47 202.50 . 98 7.320E+0
48 223,00 175 . 710E+0: 4 225.00 4.44 470E+0 0 225.00 .71 OFE +0. 5 225,00 . 98! 3. 360E+0.
B2 247.30 . 445 . J20%+ 247.50 7 150E+0: 4  247.50 4.44 5 QE+0. 5! 247.50 .71 + 250E+0.
86 247.%0 .98%S . 760E+0 L 270.00 .44 180E+0: 8 270.00 7 QE+0. 58 270.00 4.44 7B80E+0
80 270.00 .715 1.360E+0: 1 270.00 480E+0 2 292.50 .44 . 190E +0 63 292.5¢ 3.17 5. 790E+0
84 92. 4,44% 2.7S0E+0 S 292.50 5.71 . 350E+0: 6 292,50 .98 7 QE+0Q 67 315.00 3.17 6. 720E+0
88 315.00 4.445 2,960E+02 9 315.00 . 490E+02 0 315. .98 8.510E+0 71 337.50 2,44 .200E+0:
72 337.50 3,175 7.200E+02 3 337.50 4,44 7.390E+02 174 337.50 .71 1.640E+0 75 337.50 6,98 8.190E+0
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Table B-41.

RUN DATE...
PARTICLE.. ...
BEAH ENERGY

PLATE k"""
PLATE LOCATiGN..3

NO ANGLE RADIUS DASE NO ANGLE RADIUS DOSE No ANGLE RADIUS
0 135.00 2.328 7.590E+02 127.88 2.085 9.110E+0 2 1i9.06 1.88
4 96.34 1.6%56 2.850E+03 < 83,66 1.656 1.460E+O 3 71.87 1.78
8 52.13 2.085 1.010E+03 S 45.00 2.328 7.500E+0: 0 142.10 2.08
2 125.%4 1,57 2. 950E+0: 13 113.20 1.39 . 690E+0 4 98.13 1.29
6 66. 1.39 1.770E+0: 17 54. 1.57 . 490E+0 8 45. 1.81
0 150.95 1.88 9.370E+0 2 144.46 1.57 . 38Q0E+0 2 135.00 1.29
4 101.31 0.93 2.470E+0 2 78. 0.93 . 530E+0 {3 59.04 1.06
8 3%.54 1.57 1.530E+0: 2 29.06 1.88 .170E+0 0 161.57 1.73
2 149.04 1.086! 2.130E+0: 3 135.00 0,77 2, 510E+0 4 108. 4. 0,57
6 45.00 0.77 4.350E+0Q 3 30. 1.0 . 190E+0! 8 23.20 1.39

40 173.66 1.6 1.210E+0: 4 171.87 1.2 760E+0: 42 168.69 0,93

44 135.00 0.2 3.270E+0 4 45,00 0.2 S10E+0 46 18.44 0.57

48 8. 1.2 1.910E+0: 4 6. 1.6! « 470E+0: 0 186.34 1.65
2 191.31 0.9 2,330E+0: S 198.44 0.5 . O90E+0: 4 25. 0.25

56 341.57 0.5 3.190E+0 57 348.69 0.93 S70E+0: 8 351.87 1.29

60 198.44 1.73 1.360E+0: 6 203.20 1.39 720E+0: 2 210.96 1.06
4 251.%7 0.57 3. 190E+¢ 65 288. 0.57 330E+Q 6 3815.00 0.77
8 336.80 < 1.850E+0: 53 341.57 .7 «410E+0 70 2 1.88
2 225.00 .2 2, 00QE+0: 7 239.04 .06 S510E+0: 74 258,69 0.93
76 300, .0 4.470E+0 7 315.00 .29 . 090E+0 Il 324.46 .57
0 217.88 2.06 2,730E+0 225, .8 « A0QE+0: 82 234.46 D7
4 261,87 .2 2,280E+0 278.13 .2 2, 300E+0 a3 293.20 . 39
8 315,00 .8 1.460E+0: 322.183 2.0 O00E+0 90 225.00 .32
2 240, .8 1.330E+0: 251.57 . 735 .920E+0% 94 263.66 .65
6 288,44 .7 1.560E+0D: 299.06 . 88 .360E+03 98 307.88 . 08!

oo 0. 2. 44 7.080E+0O o] . .1 5.350E+02 102 B 4.44

04 0. 6,98 8.450E+0 [0} 22.50 .44 .BBO0E+02 106 22.50 17

[o]:3 22.50 5.7 1.8330E+0: o 22.%0 . 98! 8.180E+01 110 45,00 A7
2 45.0 $.71 1.260E+0; 45.00 . 98 7.910E+01 114 .50 .44
6 67.50 4,44 2, 040E +0; 67.50 .71 1.250E+02 118 . .98
0 90. 00 <17 4.58,E+0 £1.00 4.44 2.120E+02 122 .71
4 112.%0 .44 2.000E+0 27 112.50 17 4.460E+02 12 .44
8 112,%0 - 98 7.380E+0 23 135,00 217 4.0860E+02 130 a4
2 135.00 .98 7.210E+0 3 157.u .44 7.030E+02 134 17!
6 157.50 71 1.160E+0; 7 157. .98 7.340E+01 138 .44

40 180.00 4 2,110E+0; 41 180,00 71 1.160E+02 142 98!

44 202.%0 4 4.540E+0. 45 202.50 4.44 2.040E+02 146 71

48 227,00 17 4.690E+0, 49 225.00 4.445 2.170E+02 150 71

S 247.%0 . 44 8.030E+0: 53 247.50 175 5.110E+02 154 . 44

56 247.50 .98 8,000E+0 §7 270.00 2.445 2, 2680E+03 158 7

60 270, .71 1.310E+02 161 270Q.00 .985 7.540E+01 162 292.50 2.44

64 292,%0 .44 2.000E+02 S 292,50 715 1.200E+02 166 292.50 6.98

68 315.00 4.44 2 370E+02 S 315,00 5.715 1.400E+02 170 315.00 . 985

72 337.50 3.17 5.000E+02 173 337. 4.445 2.740E+02 174 337.50 .71%5
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RUN DATE. ..
P, ICLE. ...
BEAM ENERGY .
TARGET......
PLATE NO.....
PLATE LOCATIGN.
NO ANGLE
0 135.00
4 86. 34
8 $2.13
12 125.%4
16 66,80
20 150.95
24 101.31
28 35.54
32 149.04
36 45.00
40 173.6
44 135.00
48 a8.13
52 a1.31
56 41.57
60 .44
64 S1.57
68 36.80
72 2%5.00
79 09,96
80 17.88
84 61.87
88 15.00
92 40.95
96 83,44
00 0.
04 0,
o8 22.%50
12 45.00
16 67.50
20 90.00
24 12.50
28 12.50
32 35.00
36 57.50Q
40 80.00
44 02.50
48 25. 00
52 47,50
56 47 .50
60 70.00
64 92.50
68 315.00
72 337.50

Ri
2
1
2
1
1
1
[o}
1
1
[o]
1
Q
1
o
o
1
o]
1
1
1
2
1
1
1
1
2
6
5
S
4
3
2
6
8
S
4
3
3
2
6
S
4
4
3

.. 1/12/77
.PROTON

. 126EV
.FP RUN 73

P18
S

ADIUS

328
656

DOSE
S.430E+0
70E+0
©.870E+0Q
9. 140E+0:
L 70E+0.
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Table B-42.
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Table B-43.

RUN_DATE........1/712/77
LE,....... ROTON
BEAM ENERGY . 12GEV
ET. ..... ... .FP RUN 74
PLATE NO........
PLATE LOCA .
NO ANGLE RADIUS DOSE NO ANBLE RADIUS DOSE NO ANGLE RADIUS ogs NO ANGLE RADIUS SE
0 135.00 2,32 1.540E+0: 127.88 2.085 2.,250E+02 2 119.06 1.a8 2.680E+0 3 108.44 1.73% 3,420E+02
4 96.34 1.65 3.980E+0 3. 6 1.656 3.960E+02 6 71,57 1.73 3.730E+0 7 60.95 1.883 3,020E+02
8 52.13 2.08 2. 45.00 2.328 1.910E+02 0 142.10 2.08 2.180E+0Q 135.00 1.810 3.080E+02
12 125.54 1.57 4. 1 113.20 1.393 5.590E+02 4 80.13 1.29 W5, 770E+0. 81.87 1.29 7.440E+02
16 65.80 1.39 6. 1 54,46 1.573 4.690E+02 8 45.00 1.810 <. 130E+0O 2.085 2.450E+02
20 150.95 1.88 2, 2 144,46 1.573 4.110E+02 2 135.0C0 1.29 6. 430E+0. 120.96 1.06 8.480E+02
24 101.31 0.93 9 2 78, 0.933 9,820E+02 6 59.0. 1.06 8, 8S0E+Q. 45.00 1.29 6.690E+02
28 35.%4 1.57 4 2 a. 1.883 3.800E+02 0 161.57 1.73 3.290E+0. 156.80 1.39 5.590E+02
32 1492.04 1.06 8. 3 185.00 0.776 1.120E+03 4 108.44 0.57 1.530E+0 71.57 0.57 1.370E+03
36 45.00 0.77 1. a3 .96 1.066 8.790E+N2 8 23.20 1.39 6. S50E +0. 18.44 1.73 4,070E+02
40 173.66 1,69 4q 4 171.87 1.293 6.630E+02 42 168,69 0,93 1. 060E+0O 4 161.%7 0.67 1,420E+03
44 135.00 0.25 1 4 45.00 0.25 1.690E+03 46 18.44 0.57 1, 450E +0! 4 11.31 0.93 1.080E+03
48 3.13 1.293 7. 2 4 6.34 1.65 4.490E+02 S50 186.34 1.65 4.260E+0 88.13 1.29 7.470E+02
52 191.31 0,983 1. 5 198,44 0.57, 1.480E+03 54 225.00 0.25 1.780E+0 15.00 0.25 1.820E+03
56 341.57 0.357 1. 57 348.692 0.93 1.130E+03 58 351.87 1.29 7.910E+0 53.66 1.65 5.030E+02
60 193.44 1.735 4 [] 203. 1.39 7.910E+02 62 210.95 1.06 1.260E+0 29.00 0.77 1.44C~+03
64 251.57 0.57 6 288.44 0.57 1.780E+03 66 315.00 0,77 1.490E+0 7 29.00 1.06 1.12€c +03
68 336.80 1.39 [} 341.57 .73 4.990E+D2 0 209.05 1.88, 4.140E+0 15.%4  1.57 ©.760c+D2
72 225.00 1.29 4 239.04 . 06 1.230E+03 74 2%8.63 0.93 1.380E+0: Z 81.31 0.93 1.420E+03
76 300.96 1,06 7 315.00 .293 9.680E+02 78 324.46 .57 6.500E+0 7 30.95 1.88 4.030E+02
80 217.88 2,08 8 225. .81 4.740E+02 2 234.46 .57 6. 9S0E+0. 46.80 1.39 9.370E+02
84 261.87 1.29 8 278.13 . 29 1.090E+03 6 293.20 .39 1.910E+0 05,54 1.57 7.140E+02
88 315.00 1,81 8 322.13 2.08 3.670E+02 0 225.00 2.32 2.340E+0 32.13 2.08 . 48QE+02
92 240.95 1.88 g 251.57 73 G.160E+02 4 2€3.66 . 55! 6.990E+0. 76.34 1.6%5 . B40E+02
96 283.44 1.73 9 299.06 .88 5.680E+02 98 107.868 2.085. 3.760E+0 15.00 2.32 .B10E+02
00 0. 2. 44 [s) 0. 3.17 1.470E+02 102 0. 4,445 7.250E+01 10 0. $.71 .090E+01
04 0. 6,98 [} 22.50 2.44 2.040E+02 106 22.50 175 1.180L+02 10 22.50 4.44 .430E+D]
o8 22.50 5.71 3 o} 22.50 6.98 1.440E+01 110 45.00 175 1.300E+02 1} 45.00 4.44 4,220E+01
2 5.00 5.715 490E+0 45.00 6.98 3.820E+01 114 7.50 .445 1.540E+02 1 67.50 3.17 .290E+02
6 67.50 4,445 3.950E+0Q 67.50 5.71 4.960E+01 118 7.50 .985 1.320E+01 1 90.00 2.44 440E+02
o] an,00 3.17 250E+02 121 90.00 4.44 7.250E+01 122 0 Q0 .715  4.820E+01 1 90.00 &.98 .220E+01
4 1°2.50 2,44 420E+02 S 112.50 17 7.9%0E+01 126 112 9 . 44 3.570E+01 1 12.50 5.71 O0E+01
8 112.50 6.98 , 230E+0 9 135.00 17 7.670E+0] 130 135 .0 4.44 3.580E+01 1 35.00 5.71 .010E+0]
2 135.00 6,98 300E+0 33 157.50 2.44 1.410E+02 134 157.50 7 8.160E+01 1 57.%0 4.44 .690E+01
6 157.%50 5.7} 00OE+0 37 157.50 . 98! 1.250E+01 138 180.00 44 2.130E+02 1} 80.00 3.17 300E+01
40 180,00 4.44 300E+0 41 180.00 .715 5.130E+0) 142 180.09 .98 1.230E+01 14 02.50 2.44 . 320E+02
44 202.50 3,17 8.580E+0 45 202.50 .445 S.990E+01 146 202.50 L7 2.310E+01 14 02.50 6.98 30CE+01
48 225.00 3.17 9.340E+0 49 225.00 4.445 4.320E+01 150 225.00 .71 2.340E+01 15 25.00 6.98 .400E+01
2 247.50 2.44 2.230E+02 153 247.50 .17 1.500E+02 14 247.50C 4.44 4.480E+01 15! 7.50 5.71 20E+01
6 247.50 6.985 1.400E+01 7 &70.00 .445 2.260E+0Q2 158 270.00 7 1.020E+02 15 70.00 4.44 4,500E+01
0 270.00 G5.71 2,310E+01 651 270.00 . 98 1.470E+071 162 292.50 2.445 2.810E+02 16 92.30 3.17 1.140E+02
d 292.50 4.44 4.870E+01 165 292.50 .71 2.580E+0! 166 292.50 .985 1.550E+01 16 15.00 3.17 1,170E+02
8 315.00 4.44 5.130E+01 169 315.00 .71 2,790E+01 170 15,00 .885 4.360E+0! 171 37.80 2,445 2.690E+Q02
2 337.50 2.17 1.480E+402 173 337.50 4.445 €. 570E+01 174 337.50 .715 2.910E+01 175 '37.50 6.985 1,520E+01%




9pl

Table B-44.

RUN DATE........1/12/77
PARTICLE. ., .PROTON
BEAM _ENERGY . «12GEV
ARGET...... .FP_RUN 74
PLATE NO........
LATE LOCATION..2
NO ANGLE RADIUS OSE NO ANGLE RADIUS DOSE NO ANGLE RAD!US DOSE NO ANGLE RADIUS DOSE
0 13%5.00 2.3 6.810E+0 1 127.88 2.0 20E+0 2 119.06 1.88 .070E+0 3 .108.44 1,738 . 250E+0:
4 96.34 1.6 +490E+0 S 83.66 1.6 10E+0 6 71.87 1.73 480E+0 7 . 1.883 350£+0:
8 52.13 2.0 «200E+0: 9 5.00 2.3 70E+0 0 142.10 2.0¢8 S80E+0 135.00 1.810 . 680E+0:
i2 125.54 1.5 «520E+0: 3 113.20 1.3 .870E+0 4 98, 1.29 +940E+0 1.87 1.2 OSOE+0!
16 66.80 1.39 OE+0: 7 54.46 1.5 SOE+0: 8 45. 1.81 . 0S0E+0 7.88 2.0 +210E+0
20 130.95 1.88 . 860E+0. 1 144.46 1.57 340E+0 2 135.00 1,29 940E+0 120.96 1.0 190E+0:
24 101.31 0.93 . SB50E+0 S 78.69 0.9 . 740E+0 6 $9.04 1.06 . 660E+0 45,00 1,2 2, 260E+0
28 35.54 1.57 - 150E+0: 9 29.06 1.8 440E+0 0 61.57 1.78 10CE+O: 156.80 1.3 . 730E +
32 149.04 1.06 «OJ0E +0: 3 135.00 0.7 2, 720E+0Q 4 108.44 0,57 . 230E+0 71.57 O.% . 740E+0
36 45.00 0.77 4. 100E+0: 7 30. 1.0 . 400E+03 8 3. 1.39 . 140E+0 ] 3.44 1.73 . 660E+0:
40 173.66 1.6 1.330E+0: 41 171.87 1.2 .660E+03 42 168.69 0.93 «330E+0 4 161.57 0.57 2. 990E+0:
44 135.00 0.2 3. 850E+0: 45 45, 0.2 4,050E+0 46 18.44 0,57 . 940£+0 47 .31 0. 3. 9SOE+0:
48 13 1.2 2.480E+0: 49 6. 1.6%5 1.820E+0 0 186.34 1.65 390E +0 1 13 1. . 710E+0:
52 91.81 0.9 2,430E+0 S 198.44 0.57 8.230E+0 4 225.00 0.2% 4.020E+0 31%5.00 9. 4,380E+0
6 3841.57 0.5 4.060E+0: 7 348.69 0.93 3.370E+0 € 3%51.87 1.29 . 610E+0: 3%3.86 1. . 880E+0:
0 g98.44 1.73 . 1 203,20 1.393 1.67Q0E+0 2 10.96 1.06 .310E+0 225.00 O. . 630E+0:
4 $1.57 0.57 S 88.44 0.37 4.170E+0 6 15.00 0.77 860E+0: 329,00 1,06 ,310E+0
8 36. 80 .3 9 41.57 .7 760E +0: (*] 09.05 1.88 040E+Q 21%.54 1,57 . 660E+0Q
72 25.00 .2 3 39.04 .0 2.620E+0 74 58.69 0.93 080E£+0 7 281.31 0.93 » 330E+0:
76 00. 96 .0 77 15.00 .2 3.090E+0 78 24, 46 E7 140E+0 79 830.9% 1.88 . 6B0E+0:
] 17.88 .0 1 25,00 .8 450E+0 2 34, 46 .57 .630E+0 3 246.80 1.39: OE +0:
.4 .87 . 29 5 78.13 .2 2. 520E+0 6 93, 20 .39 460E+0 7 303.%4 1.57 . 1S0E+0:
8 15.00 .8 9 22.13 2.0 .370E+0 0 25.00 .32 . 810E+0: 232.1 2.08 .860E+
2 40. 95 .8 3 51.57 N4 .S10E+Q 4 63. 66 .63 . 720E+0 276.34 1,65 QOE+0
6 88, 44 4 7 99,06 .8 40E +0 8 07.88 2.08 . 3B0E+0 15.00 2.32 . 100E+Q:
00 0. .44 « 040E+0! [+] Q. .1 .110E+0 o2 . 4.44 2.840E+0 [0} 5.71 . 200E+0:
04 0. .98 . 800E+Q 0 22,50 .44 O0E +0; 06 22.50 .17 5. 520E+0 4] 22.50 4.44 2 OE+0
o8 22.%0 95.71 10E+0 0 22.50 .98 .070E+Q s} 45.00 A7 4.610E+0: 45.00 4,445 . 910E+0;
2 5.00 5.71 .680E+0Q 45,00 .98 4.710E+0 4 67.50 .44 7.770E+Q: 67 3.17 4 OE+0
6 67.50 4.44 «B670E+0. 67.50 .71 7.670E+0 .8 67.5%50 .98 4.010E+0Q 90.00 2.44 7 OE +0:
0 90.00 217 «88QE+0Q: 21 90.00 4.44 SSOE +0 2 90. 00 .71 7. 120E+0Q 90.00 6,98 .810E+0
4 12.50 .44 .460E+02 S 12.50 .17 .410E+0. 6 12.50 4.44 . 400E+0 112.50 5.71 5. 850E+0
8 12.50 .98 . 330E+0 9 35,00 17 410E+0 0 35.00 4.44 . 340E+0: 135.00 5.7 .960E+0
2 385.00 .98 .660E+0 33 57.50 . 4453 . 740E+0 4 $7.50 17 . 150E+0 5 157.%0 4.44 .210E+0:
G 57.50 .71 . S10E+0 37 57.50 .98 SO0E+0 8 20.00 .44 6. 040E+0: 3 180.00 3,17 . 260E+0;
40 80.00 4.44 + 820E+0: 4 80.00 .71 S70E +0 42 80.00 .98 470E+0 43 202.50 2,44 . 140E+0:;
44 .50 .17 30E+0: 4 02.50 4.44 400E+0 46 02.50 .71 +360E+0 47 202.50 6.98 S30E+0
48 25.00 .17 30E+0: 4 25.00 4.44 . 510E+0 ] 25.00 .71 .170E+0 225. 6. 98! 10E+Q
52 47,50 .44 00E +0 47.50 17 950E+0 4 47.50 4.44 1.580E+0 247.%0 S5.71 70E+Q
56 47 .50 . 98! 4.120E+0 70.00 .44 . S50E+0 8 Q0 17 4.490E+02 270.00 4. 44 1.700E+O;
60 70. 00 .71 8.270E+0 70.00 .98 4.210E+0 2 .44 1.030E+0 292.50 3.17 4. 800E+0:
64 92.50 4.44 1.920E+0 > 92.50 .71 8.590E+0 6 . 9@ 8.700E+0 315.00 3.17 5. 380E+0:
68 15.00 4.44 2.000E+0; 9  315.00 .71 9.750E'0 0 .98 5.070E+0 1 337.50 2.44 1.070E+0
72 37.50 3.17 5.770E+0zZ 337.50 4.44 2.540E+02 174 s37.59 4l 1.130E+02 175 337.50 6.98 5.670E+0
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- 1712/77

. .PROTON

<.+ 126GEV
.+...FP RUN 74

RADIUS DOSE NG ANGLE
2.32 3.270E+0 127.88
1.65 2,730E+0: 83.656
2.08% 1.910E+D: 45.
1.57 2.860E+0D 1 113.20
1.39% 4,020E+0 1 54.
1.88 3.870E+0; 2 144,45
0.93 6.170E+0:. 2 78.
1.57 3.420E+0 2 29.
1.06 5.100E+0 3 135.00
0.77 7.710E+0 3 30.96
1.65 2. 590E+0; 4 171.87
0.25 9. 690K +0. 4 45,00
1.29 4.600E+0 4 6.3
0.93 6.060E+0 S 198.44
0.57¢& 1.100E+0 5 348.69
1.735 2.370E+0 6 203,20
0.57 9.790E+0 6% 88.44
1.39 4.400E+0 69 341.57
1.29 4.710E+0 7 239.04
1.06 6. 720E+0: 7 315.00
2,08 .900E+02 81 225.00
1.29 480E+02 £S5 278.13
1.81 B0E + 89 322.18
1.88 A0E+C 93 251.57
1.73 OE+02 97 299.06
2.44 SOE+02 10 0.
6.98 6.230E+0]1 10€ 22.5C
5.71 2.060E+02 10 22.50
S.71 2601+02 11 45.00
4.44 440E+02 117 67.50
3.17 120E+02 121 S0.00
2.44 .4S0E+02 125 112.50
6.98 40E+01 129 135.00
G.98 20E+01 133 157.50
3.71 70E+01 137 157.50
4.44 90E+01 141 1£0.00
3.17 20C+02 145 202.50
3.17 IDE+02 149 225.00
2.44 .S30E+02 153 247.5Q
6,98 1.980E+02 157 270.00
5.71 2. 160E+ 161 270.00
4.44 8,850E+01 165 292.50
4.445 2.440E+02 169 315.00
3.175 1.390E+02 173 337.S0
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RUN DATE....
PARTICLE. .. .
B ROY .

NO ANGLE
0 135.00
4 .84
8 .13

12 125.%4

18 .80

20 1350.95

24 101.31

28 35.%4

32 149.04

36 45.00

40 173.66

44 135.00

48 .13

52 21.31

56 41.%57

60 .44

84 .97

€8 .80

72 5. 00

76 0.96

80 17.88

84 61.87

88 15,00

92 40, 95

96 88, 44

00 o,

04 0,

o8 22.%0
12 45%.00

18 67.

20 80.00

24 12,

28 12.50

32 35,00

36 57.50

40 80.00

44 02. 350

48 2%.00

52 47 .30

56 47 .50

80 70.

84 92. 50

68 15.00

72 37,50

e 1212777
.. .PROTON
20|
1
RADIUS DOSE
2.328 3.720E+02
1.656 7.180E+02
2.08 4,630E+02
1.573 7.510E+02
1.39 8.760E+02
1.88: 5.470E+02
0.93: 1.290E+03
1.5? 7.630E+02
1.06 1.180E+03
0.77 1.480E+03
1.65 7.380E+02
0.2% 2.130E+03
1.29 1.0S0E+03
0.93 1.450E+03
0.57 1.780E+03
1.78 7.330E+02
Q.87 1.930E+03
+39: 1.010E+03
.29 1.240E+03
.06 1.470E+03
. 08! 6.120E+02
.29 1.260E+03
.810 7.350E+02
.8 6,670%+02
.73 8. 880F+02
443 4.300E+02
6.9835 $.970E+
.7 8.4680E+0}
.71 7.730E+01
4,44 1.160E+02
17 2.010E+02
44%5 3.390E+02
.98% S,850E+0)
.985 S.670E+01
L7215  ?7.890E+01
4,445 1.260E+02
17 2.220E+02
.175 2.230E+
.44 4. 15S0E+02
. 9B T.96DE+0]
.7 7.900E+01
4.445 1.240E+02
4.445 1.250E+02
3.175 2.720E+02
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Table B47.

RUN DATE........1/12/77
PARTICLE. ... .PROTON
BE£M ENEROY.....120EV
TARGET. .. .. .FFP RUN 75

PLATE N&. ... ... ..
PLCATE LOCATION. 1

NO ANG RADIUS DOSE NG ANGLE RADIUS DOSE NG ANGLE RADIUS DOSE NO ANGLE
0 135.00 2.32 3.110E+01 1 127,88 2.0 $.390E+0 2 119.06 1.8 8.200E+01 3 108.44
4 S6. 1.696 1.260E+02 S 3. 1.8 230E+02 ] 71.% 1.735 9.880E+01 7 60.

8 S2.13 2.085 4.1i0E+01 9 45,00 2.32 +BOQE+ 10 142,10 2.0 5.810C+01 1 135.00
2 125.%4 1.57 1.470E+02 3 118.20 1.39 2. O50E +0; 14 88.1 1.2 2.510E+02 1 81,

6 66. 1.39 1.940E402 7 54,4 1.5 .330E+0 18 45.00 1.8 7.320E+01 1 37.88
0 130.9% 1.88 7.920E+01 1 144.46 1.57 .BR0E+0 22 135.00 1.2 2.470C+02 2 120.96

24 101.31 0.93 4, 200E+02 S 78. 0.93 4.090E+0. 26 59.04 1.0 3.190E+02 2 435.00

28 35, 1.87 1.170E+02 9 . 1.88 . 880E+0 30 161.57 1.7 1.110e+02 3 156. 80
2 149.04 1,06 3.610E+02 3 135.00 0.77 , 250E+0; 34 108,44 0.57 5.810E+02 3 71.57
6 45, Q.77 4,410E+02 7 .96 1.06 .Q1QE+Q! a8 3. 1.39 1.600E+02 39 18.44

40 173.66 1.6% 1.870E+02 4 171.87 1.29 2. S60E+0; 42 168.69 0.93 4.610E+02 43 161.57

44 13%. 0. 25 7.480E+02 4 45,00 0.2 7 . 340E+0. 46 8.4 0.57 5.360E+02 47 11.31

48 3, 1.29 1.940E+02 4 1.8 . 070E+0: 50 186.34 1. 1.480E+02 5 188.13

T2 191.31 0.93 4.940E+02 198.44 0.5 . B20E+0:. 54 225.00 O. 8.120E+02 S 315.00
6 341.57 0.57 6. 190E+02 348.69 0.9 .980E+0 S8 851.87 1.29 2.000E+02 & 3%53.66
0 198.44 1.73 1.400E+02 203.20 1.3 .630E+02 62 21 6 1. 4.570E+02 6 225.00
4 251.%7 0.37 7.S00E+D2 S5 288.44 0.57 . 890E+0 66 31 0./7 .390E+Q02 67 329.00
8 336.80 .39 1.920E+02 341,57 .7 +O30E+0, 70 209.05 .88 .120E+02 7 215.%54
2 225.00 .29 3. 490E+22 239.04 .0 .190E+0 74 25B.68% 0.3 5. 200E+02 7 281.3)

76 300.96 .06 4,390E+02 77 315,00 .2 2. 760E+0 78 324,48 .57 .410E+02 7 330.9
0 217.88 08! 8. 140E+01 25. .8 . 520E +0, 82 2 7 2.400E+02 8 246, 80
4 261.87 .29 4, 140E+02 278.13 . 2! . 8BOE+0: 86 293.20 9. 2,910E+02 & 305.54
8 315,00 8 1.070E+02 322.13 .0 7.1Q0E+0 90 225. 2 4.850E+01 9 232.13
2 240.95 .88 1.470E+02 251.57 .7 -990E+0 94 263,66 S 2,150E+02 9 276.34
6 288.44 .73 1.660E+02 299.086 .8 .210E+0 98 307.88 2.08 7.540E+01 9 315.00

00 0. .44 3.730E+01 10 0. .1 2, 030E+0 o2 4.44 010E+01 10

04 0. .98 7.330E-01 10 22.50 .44 3. 200E+0 06 .17 .320E+01 10 22,50

o8 22.%0 .71 1.,460E+00 109 22,50 .98 7.660C-0 10 .17 .470E+00 11 5.00

12 45.00 .71 1.300E+00 45, 00 . 98! 7.000E-0 14 .44 40E+0] 11 ©67.50

16 67.50 4.44 2.480E+00 7 67.50 5.71 1.260E+00 118 . g8 7.610E-01 119 0.0

20 90.00 17 7.420E+00 90.00 4.44 2.540E+00 122 .71 1.310E+00 t2: 90.00

24 112,50 .44 2.680E+01 112.50 17 7.440E+00 126 4.44 2.450E+00 127 112.50

28 112.30 .98 7.720E-01 135.00 .17 7.740E+00 130 4.44 2.500C+00 13 135.00

32 135.00 .98 7.210E- 157.50 .44 2,870E+0]1 134 17 b.510C+00 13 157.50

36 1%7.50 e 1.240E+00Q 7 157.50 .98 .980E-01 138 .44 780E+D1 13 180,

40 180.00 4.44 2.600E+00 141 180.00 el .270E+00 142 .98 7.100E-01 14 202.5%50

44 202.50 17 9.990E+00 145 202.50 4.44 2.810E+00 146 .21 170E+00 147 202.50

48 225.00 175 9.730E+00 149 225.00 4.44 .770E+00 150 .71 .340E+00 15 225.00

52 247.50 4.050E+0] 3 247.50 .17 .020E+01 154 247.50 4.44 . 760E+00Q 19! 247.%50

86 247.%0 885 7.320E-01 7 270.00 .44 4.300E+01 158 270.00 17 670E+00 159 270.00

60 270.00 .715 1.810E+00 1 270.00 . 98! 7.260E-01 162 292.50 . 44 820E+01 16 292,50

64 292.80 4.445 2,780E+00 5 292.50 A 1.320E+0Q 166 50 . 98! 7.460E-01 167 315,

68 315. 4.445 3,3190E+00 9 315.C0 Al 1.370E+00 170 31%5.00 .98 7.310E-01 171 337.50

72 337.%0 3.175 1.740E+01 173 337.50 4.445 6.510E+00 174 337.50 .71 1.6Q0E+400 175 337.50
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Table B-48.

RUN_DATE. .
PARTICLE. . . P
BEAM ENERGY o1
TA § AP o F
PLATE Nd........P10
PLATE LOCATION. .1
NO ANGLE RADIUS = DOSE NO ANGLE RADI DOSE NG  ANGLE RADIUS DOSE NS  ANGLE RADIUS _ DESE
0 133.00 2.328 1.810E+02 127.88 2.085 2.920E+0 2 119.06 1.883 4.700E+0 3 108.44 1.735 6.930E+02
4 g5, 1.656 6.030E+02 83. 1.656 9.010E+0 6 71,87 1.73 . 970E 7 0.95 1,883 5.160E+02
8 %2.13 2.08 3.410E+02 45, 0 2.32 2.030E+0 10 142.1v 2.08 2.7B0E+0. 11 135.00 1.810 . 4350E+02
12 125.54 1.573 8.530E+02 | 113.20 1.393 1.160E+038 14 98.13 71.29 4A30E+03 1D 1.87 1.29 .510E+03
6 66,80 1.393 1.210E+03 1 54,46 1.573 9.370E+02 18 45,00 1.81 .60DE+02 19 7.88 2.08 . 600E+02
20 150.95 1.883 4.]190E402 21 144.46 1.573 8,160E+02 22 135.00 1.29 S0E+03 23 120.96 1.06 .820E+03
24 101.31 0,933 2.380E+03 25 8.69 0.933 2.620E+03 26 59.04 1.06 .290E+03 27 45.00 1.29 . 460E+03
28 35 1.573 9.000E+02 29 29.06 1.883 5.080E+02 30 161.57 1,735 6.260E+02 31 156.80 1.39 . 100E+03
32 149.04 1.066 1.800E+03 33 135.00 0.776 2.700E+08 34 108,44 0,57 .620E+03 3 71.57 0.57 S60E+03
3 45.00 0.776 2.8B0E+03 37 30.96 1.066 2.020E+03 38 23.20 1.39 OOE+03 3! .44 1.73 .310E+02
40 173.66 1.656 6.990E+D2 41 171.87 1.293 1.320E+03 42 168.69 0.93 2, 240E+03 43 161.57 0,57 660E+03
44 135.00 0,259 4,660E+03 43 45.00 0.259 5.340E+03 46 8.44 0.57 .750E+03 4 .31 0.93 . 460E+03
48 8. 1.293 1.SDOE+03 49 6. 1.656 8.090E+02 50 186.34 1.6% 7. 620E+02 * 188,13 1.28 .510E+03
S2 191.31 0.933 2.400E+03 53 198.44 0.578 3.790E+03 S4 225.00 0.2% . 100E+0: 315.00 0.25 .110E+0
S6 341.57 0.578 4.670E+03 S7 348.69 0.933 2.480E+03 S8 351.87 1.29 . 490E+0: 353,66 1.65 . 260E+02
60 198,44 1.735 7.420E+02 61 203.20 1.393 1.280E+03 62 210.96 1.06 90E+0! 225.00 0.72! 250E+03
64 251.57 0.578 4.350E+03 6% 288.44 0.578 4.180E+*03 66 315.00 0.77 . 550E+0! 7 329.00 1.066 2,170E+03
68 336.80 1.393 1.450E+03 69 341.57 ].73% 7.680E+02 70 209.05 1,88 . 730E+0; 215.84 1.57 .0O90E+03
72 225.00 1,293 1.670E+03 73 239.04 ].066 2.570E+03 74 258.69 0,93 70E+03 75 281.31 0.93 .130E+03
76 300.96 1.066 2.540E+03 77 315.00 1.293 1.750E+03 78 4.46 1.57 10E+03 73 330.95 1.88 . 500E+02
80 217.88 2.085 3.950E+02 8 25,00 1.81 7.470E+02 82 4.46 1.57 90E+0! 246.80 1.39 670E+03
84 261,87 293 2.060E+03 85 278.13 1,293 2.080E+03 86 3.20 1.392 1,700E+0 305.54 1.57 . 320E+03
88 318.00 1.810 7.740E+02 &89 322.13 2.085 4.600E+02 90 5.00 . 32! . 55QE+0! 31 232.13 2.085 4.470E+02
92 240,95 1.8 6.970E+02 9 51. .735 9.570E+02 94 263.66 1.65 . 140E+0 276.34 1.65 9OE+03
98 288.44 1,735 9.620E+02 97 299.06 1.883 7.310E+02 98 307.88 2,08 . 160E+0:; 315.00 2.32 .970E+02
00 0. 2.445 2.760E+02 10 0. .17S 1.580E+02 102 0. 4.44 40E+01 10 0. .71 .030E+01
04 0. 6.985 4.390E+00 10 22.50 2.445 2,170E+02 106 22.50 3.17 .040E+02 10 22,50 4.445 3.650E+01
08 22.50 S5.71S 9.800E+00 10! 22.50 6.985 d,380E+00 110 45.00 3.17 6Q0E+ 1 45.00 4.445 1.840E+0)
i2  4%.00 £.715 8.980E+00 3 45.00 6,985 4.510E+00 114 67.50 2,44 .810E+02 1 67.50 3.175 5.58QE+Q1
16 67.5Q 4,44 1.670E+01 7 67.3%0 sl 8,400E+00 8 7.50 .98 4.170E+00 119 0. 00 445 .710E" Ge
20 90.00 3.175 %,290E+01 4.445 1.780E+01 2 0.00 5.71 3, 430E+00 123 0.00 6.985 4.3%0E+00
24 112.50 2.445 1.S00E+02 112.50 3,175 5.180E+07 6 2.50 4.44 OE+0] 127 1]12.50 5.71% 8.540E+00
28 112. .98% 4.300E+00 135.00 3.175 5,450E+01 0 5.00 4.44 640E+01 135.00 .715 8. 1S0E+00
32 135.00 6.985 4.4GOE+00 157.50 2.445 1.530E+02 134 7.50 3.17 330E+01 1 157,50 4.445 1.730E+0]
36 157.30 5.715 7.770E+00 137 157. .985 3.870E+00 138 0.00 2.44 .640E+02 1 180.00 3.175 5.720E+01
40 180. 4,445 1.730E+01 14 180.00 S.71 7.940E+00 142 0.00 6.985 A4.220E+00 143 202.50 2.445 1.730E+02
44 202.50 .175 S.780E+01 145 202.50 4.44 1.720E+01 146 202.50 .71 7.480E+00 147 202.50 .985 3.930E+00
48 225.00 3.175 5.650E+01 149 225.00 4.445 1.730E+01 ] .00 5.715 7.570E+00 1 225.00 6.985 3,920E+00
82 247.50 2.445 2,060E+02 247.80 3.175 B.330E+01 4 247.50 4.445 1.74QE+01 1 247,50 5,715 8.320E+00
86 247.50 6.985 4.230E+00 270.00 2.445 2.200E+02 158 270.00 3.175 6.730E+0] 159 270.0Q 4.445 1.730E+Q!
60 270.00 35,715 7.560E+00 161 270.00 6.985 4.140E+00 162 292. .445 2,320E+02 163 292,50 3.175 6,760E+01
€4 292.50 4.445 1.730E+01 165 292.%0 5.71 7.500E+00 166 232.50 €.985 4.160E+00 167 315.00 3.175 8.520E+01
€8 315,00 4.445 2,090E+01 169 315.00 S.71% 9.040E+00 170 315.00 ©.985 4,.170E+00 171 837.50 2.445 2.8%0E+02
72 337.50 3,175 1.300E+02 173 337.50 4.445 4.330E+01 174 337.50 5.715 8.940E+00 175 337.50 6,985 4,090E+00
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Table B-49.

a

%%LE e
ENERGY
TARGET . . .......
PLATE MO........P10
PLATE LOGATiON. .1
N3 _ANGLE RADIUS E NC _ANGLE RADIUS SE NG ANGLE RADIUS  DOSE NG _ANGLE RAD{
0 198.00 2.328 2.527E+03 1 127.88 2.085 3,246E+0 2 119.06 1.88 953E+03 Q3 108.44 1.73
4 9834 1.856 S.198€+03 5 83 1.658 3.221E+0 6 71.57 1.73 J011E+03 7 . 1.88
8 . 82.13 2,085 J.281E+03 9 _45.00 2.328 2,B509E+0 0 142.10 2.08! . 082E+03 135,00 1.81
12 128.34 1.573 9404Ei03 13 113120 T.393 B1096Er0 4 98,13 1.29 \876E+03  1° . 1.29
J8 |Ss.80 1399 e.4seEr0d 17 4.48 1.573 8.391E+0 8 45.00 1.81 1 994E+03 37.88 2,08
180,98 1.883 4.033E+03 21 144.46 1.573 5.122E+0 2 135.00 1.293 4.968E+03 120, 1.06
#4 101.31 0.933 B.480E+03 2% 76.69 0.933 B.468E+0 6 ;04 1.066 8.00BE+03 27 _45.00 1.29:
28 35.54 1.873 4.975E+03 29 _29.06 1.883 3.503E+0: 0 181.57 1.735 4.646E+03 156.80 1.39:
32 149.04 1.068 3.304E+03 33 135.00 0.776 &.871E+0 4 108.34 0.57 \003E+04 95 71.57 0.37
38 45.00 0.778 3.803E+03 37 30.96 1.066 7.570E+0 ] ;20 1.39 JS33E+03 39 _18.44 1.73
40 173.66 1.888 5.810E+03 41 171.87 1.293 8.138E+03 42 188.869 0.93 '93%E+03 43 161.57 0.57
44 138.00 0.259 1,0B4E+04 45 45.00 0.253 1.107E+04 46 .44 0.37 \B95E+03 47 _11.31 0.93
48 8.13 1.293 b5.714E+03 49 .34 1.658 4.462E+03 30 134 1,65 {614E+03 18813 1.29
82 101.31 0.933 . 1.049E+04 53 198.44 0,378 1.061E+04 54 ;00 0.25 . 223E+04 315.00 0.25
B8 341.57 0.578 9.864E+03 B7 348.69 0.933 6,034E+03 58 187 1.293 6.188E+03 59 353.66 1.65
60 198.44 1.73% 6.501E+03 61 203.20 1.393 6.647E+03 62 0.96 1.06 1022E+04 225.00 0.77
84 281,57 0.578 1.123E+04 65 288.44 0.578 1.085E+04 88 $i5.00 0.776 9.497E+03 329.00 1.06
88 338.80 1.393 S5.681E+03 69 341.87 1.738 4.120E+0 0 209.05 1.88 | 592E+03 215,54 1.57
72 225.00 1,293 B8.831E+03 73 239.04 1.066 9.977E+03 74 2%8.69 0.93 . 000E+04 281.31 0.93
76 300.96 1.068 B8.479E+03 77 315.00 1.293 6.991E+03 78 4.46 1.573 $.267E+03 79 330.95 1.88
80 217.8¢ 2.065 5.103E+03 81 225.00 1.8 6, 420E+0 2 4.46 1,387 |298E+03 246.80 1.39
84 281.87 171,293 7.813E+03 85 278.13 7.640E+0 6 120 1.39 1389E+03 305.54 1.57
88 315.00 1.810 4.800E+03 89 322,13 3.009E+0 0 .00 2.32 .729E+03 232,13 2.08
92 240.95 1.883 5.087E+03 93 251.57 5.197E+0 4 (66 1,65 348E+03 276.32 1
98 268.44 1,733 4.402E+03 97 299.08 3.692E+0 8 307,88 2.085 3.068E+03 315.00
oo 0. \448 1.778€+03 10 0. 175  9.855E+0 2 0. 4,445 4.707E+02 10 .
o4 0. 983 1.893E+02 10 445 1.891E+0 6 22,50 3.175 9.301E+02 107 22.30
08 22.80 S5.713 2.499E+02 10 985 1,3BIE+02 110 45.00 3.175 }.142E+03 45.00
12 4800 5.715 2.622E+02 11 985 1.667E+02 114 67.50 2.445 2.325E+03 67.80
16 67,50 2,448 4.003E+0Z 1) 715 2.593E+02 118 67.50 6,985 1.659E+02 118  90.00
20 $0.00 3178 1.087E+03 12 445 4.503E+02 122 90.00 5.715 2. 689E+02 90. 00
24 11280 2,445 2446E+03 12 75 1.098E+03 128 112.50 4.445 3.775E+02 112.50
28 112.80 8.985 1.891E+02 12 175 1.076E+03 130 5.00 4,445 4.778E+02 128
32 138.00 6.988 1.732E+02 13 445 2.191E+03 134 157.50 3,175 1.182E+03 157.50
38 187.30 5,715 2.857E+02 965 1.863E+02 138 180.00 2.445 2.727E+03 80.00
40 160.00 4.445 5.318E+02 14 715 2.884E+02 142 180.00 ©.985 1,046E+02 14
44 202.30 3,175 - .267E+03 145 445 5.404E+02 146 202.80 5,715 3.118E+02 147 202.50
48 22B/00 23,175 1.287E+03 149 1445 5.447E+02 150 225.00 5.715 2.872E+02 25, Q0
B2 247.50 2.445 2.082E+03 153 175 1.072E+03 154 247.50 4.445 5.4B7E+02 247.50
86 247.850 6.985 ~.718E+02 157 445 1.7B51E+03 158 270.00 3.178 9.218E+02 370.00
60 270.00 5.715 2.568E+02 161 1985 1.814E+02 162 .445 1.780E+03 292.50
84 292,850 24.445 4.514E+02 16% 1715 2.S29E+02 166 292.50 6.985 ].783E+02 315.00
88 315.00 4.448 .399E+02 169 715 2.884E+02 170 315.00 6.985 1.601E+02 3
72 337.50 3.175 9.309E+02 173 445 1.541E+02 174 337.50 715 2.148E+02 175 337.80
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Table B-50.

DATE........8/14/77
!éRTlCLE... PROTON
ERGY 120
s .RUN 80
PLATE P19
PLATE LOCATION. (2
NO _ANGLE RADIUS  DGS NO ANG RADIUS _ DOSE NO ANGLE RADIUS _ DOSE NG ANGLE RADIUS SE
0 133.00 2.328 1.,202E+04 | 127,88 2.08° L259E*04 2 119.08 1.88: 270E+04 3 108.44 1.735 1.694E+04
4 5. 1.656 1.924E+04 S 83, 1.69 .077E+04 & 71.57 1.7 2, 567E+04 7 0,95 1.883 2.273E+04
8 52,13 2.085 1.743E+04 9 45,00 2.32 .434E+04 10 142.10 2.¢ O0QE+00 135.00 1.8 . 000E+00
12 125.54 1.573 LO00E+00 13 113.20 1.39 .000E+00 14 98.13 1.2 . 000E+00 1.87 1.2 . 000E+00
16 _86. 1,39 [227E+04 17  84. 1.57 950E+04 18 45.00 1.8 ODOE +00 7.88 2.0 . 2099E+04
20 130.95 1.88 L000E+00 21 144.46 1.5 .763E+04 22 135.00 1.298 391E+04 120.96 1.0 SE +04
24 101.31 0.93 .910E+04 25 76.69 0.93 .794E+04 26 59, 1.0 .B04E+04 27 45.00 1.z . 168E+04
2 as. 1.57: .034E+04 29 29.06 1.86 .470E+04 30 161.57 1.7% 363E+04 156.80 1. .640E+04
32 149.04 1.065 685E+04 33 135.00 O.77! .872E+04 34 108.44 0.57 400E+04 71.57 0.3 229E+04
36 435.00 0.776 3.1B62E+04 3 . 1.08 .403E+04 38 . 1.39 .972E+04 18.44 1.73 .691E+04
40 173.66 1.6 L182E+04 41 171.87 1.29 2.624E+04 42 168.69 0.93 .0%5E+04 43 161.57 0.57 .619E+04
44 133.00 0,23 B82SE+04 43 43.00 0.25 L199E+04 46 18.44 0.57 364E+04 47 11.31 0. S66E+04
48 8,13 1.29 .038E+04 49 . ] . 65 .567E+Q4 S0 186.34 1. .308E+04 188.13 1. . 795E+04
52 191.31 0.93: {182E+04 S3 44 0.%57 (716E+04 S4 22 o. 4B4E+04 315.00 O. .547E+04
56 341.57 0.37 (972E+04 57 348.68 0.93 .811E+04 S8 351.87 1. 177E+04 353.66 1, 743E+04
80 196.44 1.73 I334E+04 61 203.20 1.39 .635E+04 62 210.96 1.0 019E+04 225.00 O. 00OE +00
84 251,37 0.57 DE+00 €5 288.44 0.57 .286E+04 66 315.00 0.7 . 403E+04 829.00 1.0 .322E+04
88 336.80 1.393 2.849E+04 69 341.57 1.73 42E+04 70 209.05 1.88 000E+Q0 215.%4 1.57 0O0OE+00
72 5.00 1.29 .000E+00 73 239.04 1.08 .000E+00 74 258.69 O.98 000E+00 75 281.31 0.93 0QOE+00
76 300.96 1.08 J000E+00 77 315.00 Q! .000E+00 78 4,46 1.57 .992E+04 79 330,95 1.88 000E+00
80 217.88 2.08 _000E+00 81 225 .81 O0CE+00 B2 46 1.57 . 000E+00 246.80 ] . 000E+00
84 261.87 1.29 OOE+00 83 278.13 1,29 OQ00E+00 B6 3.20 1.39 000E+Q0 805.54 1. . OCOE+00
86 31B.00 1.810 2.427E+04 88 322.13 2.08 .O00E+00 90 s . 00 2 000E+00 232,13 2.08 OE +00
92 240.9% 1.883 1.000E+00 93 251.37 1.7 .00QE+0Q 94 3.66 S O00E+00 276.34 1.65 . 000E+GO
96 268.44 1.73 .O00E+00 97 299.06 1. . O00E+00 07.88 2.08 . 293E+03 815.00 2.32 . 001E+04
00 0. .445 1.000E+00 101 . 17! O00E+00 102 0. 4.44 3E+03 10 . 4 {028E+03
04 0. 6.983 6.033E+02 108 22.50 2,44 .627E+04 106 22.90 3.175 4.962E+03 10 22.50 4,443 OE+03
08 22.%0 S.715 1.0B1E+03 109 22.50 6,98 \786E+02 110 4%5.00 3.17 60E+03 11 45,00 4.445 2.131E+03
12 45.00 S.718 1.121E+03 113 45.00 6.98 ,243E+02 114 67.50 2.445 1.176E+04 115 67.50 3.17 . 434E+03
16 67.850 4.445 2.340E+03 117 67. . .206E+03 118 67.50 6.98! .4BBE+02 119  90.00 2.44 .798E+04
20 90.00 3.175 6.316E+03 121 90. 4,44 {498E+03 122 0.00 5.71 (179E+03 128 .00 6.985 6.762E+02
24 112.30 2.445 122E+04 125 112.50 3.17 .414E+03 126 2.50 4.44 440E+03 127 112.50 5.71 .092E+03
28 112.50 ©.983 4Q83E+02 129 135.00 .637E+03 130 5.00 444 644E+03 131 135.00 5.71 .26SE+03
32 135.00 6.985 7.056E+Q2 133 157.50 2.44 L113E+04 134 7.50 3.17 219E+03 135 157.50 4.445 2,562E+03
36 187.30 3.715 1.371E+03 137 157.%0 g8 7.634E+02 138 0. 00 a4 333E+04 139 180. S175 6.683E+03
40 180.00 4.445 2.664E+03 141 180.00 5.71 .258E+Q3 142 00 6,98 O14E+02 143 202.50 2.44 8340E+04
44 202.50 3,178 7.640E+03 145 202.30 4.445 2.823E+03 146 202,50 S5.71 653E+02 147 202.50 6.985 7.561E+02
48 .175  6.540E+03 149 4.44 693E+03 150 225.00 71 266E+03 151 225.00 6.98 [924E+02
S2 247,30 2.445 1.000E+00 153 247.50 3,17 O00E+00 154 247.8%0 4.44 447E+03 158 247.50 S5.71 .270E+03
B8 247.50 6.985 6.973E+02 157 270.00 2.44 1i2E+04 158 270.00 8.17 460E+04 159 270.00 4.4d 246E+03
80 718 1.144E+03 161 270.00 6.98 5.883E+02 162 292,50 445 4.762E+03 163 292.50 3.17 L741E+04
64 292,50 4.445 1.996E+03 163 2 il 048E+03 166 50 6.985 6.158E+02 167 315.00 3.17 . 593E+04
88 315.00 4.445 1.961E+03 169 318.00 5.71 .027E+03 170 315.00 985 6.3326+02 171 337.50 2.44 . 000E+00
72 937.50 93.175 9.04BE+03 173 337,50 4.445 2.039E+03 174 337.50 715 1.027E+03 175 337.50 6.98 . 3B2E+02
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Table B-51.

Na ANQLE RADIUS 35! NO ANG RADIUS ND ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE

0 133,00 2.32 7.893E+D3 127.88 2.08 9,844E+03 2 11s.06 1.8 112E+04 3 108.44 1.735 .217E+04
4 96, 1.65 .S4BE+QJ 83, e 1.63 1.267E+04 6 71.% 1.7 . 206E+04 7 0.9% 1.683 .062E+04
8 52.13 2.08 .022E+03 45,0 2.32 7.455E+03 0 142.10 2.0 9. 754E+03 135.00 1,810 .198E+04
12 123.34 1.37 .344E+04" 1 113.20 1.39 .SI1E+04 4 98.13 1.2 . 279E+04 8 7 1.293 .813E+04
16 -8 1.39 .479E+04 1 54. 1.57 +372E+04 8 45.00 1.8 . 130E+04 88 2.085 8,839E+03
20 150.95 1.88: .145E+04 21 144.46 1.57 .423E+04 2 135.00 1.283 944E+04 120.96 1.066 .721E+04
24 01.31 0.93 .003E+04 28 78.6 0.93: 907E+04 6 59.04 1.066 , 7SSE+04 7 45.00 1,293 .568E+04
28 3%, 1.87 .278E+04 29 29.06 1.88 «721E+03 0 161.57 1.73% . 289E+04 156.80 1.393 .694E+04
32 149.04 1,06 S83E+04 33 135.00 0.77 . 213E+04 4 108.44 0.5 «040E+04 71.57 0.578 .043E+04
38 48, 0.77 .972E+04 37 30.9 1.06 .652E+04 8 3.20 1.39 320E+04 18.44 1.73% .089E+04
40 173.66 1,63 .465E+04 4 171.87 1.29 . 784E+04 42 168.69 0.93 .966E+04 43 161.57 0.578 .092E+04
44 135,00 0.2% .155E+04 4 43.0 0, 2% .647E+404 46 8.44 0.57 002E+04 47 11.31 0.933 .685E+04
48 8.1 1.29 ,4B1E+04 4 6. 1.8% 152E+04 L] 6.34 1.6 484E+04 188.13 1.293 .813E+04
82 191.31 0,99 . 190E+04 % 198.44 0.97 123E+04 4 5.00 0.2 . 205E+04 315.00 0.259 .307E+04
36 341.57 0.57 .057E+04 § 348.69 0.93 +787E+04 8 1.87 1.2 .448E+04 353.66 1.656 -147E+04
50 198.44 1.73 +444E+04 6 03.20 1.39 «732E+04 2 0.96 1.0 O03E+04 3 225.00 0.778 .078E+04
&4 231.57 0,57 J171E+ ] 288,44 0.57 . 103E+04 6 5,00 0.7 . 158E+04 7 829.00 1.066 .Z16E+04
68 338.80 . 39 .342E+04 8 341.%7 .73 +028E+04 0 209.05 1.88 . 374E+04 213.%4 1.573 -710E+04
72 228,00 .28 .868E+04 73 239.04 o8 .995E+04 74 2358.83 0.93 .984E+04 75 281.31 0.933 .039E+04
76 300, .0 «BYYE+04 7 315.00 23 B77E+04 78 4,46 . B7 .666E+03 79 330.95 .883 9,327E+03
80 217.88 .08 +21BE+04 225.00 .81 +4COE+04 2 4,46 .57 . 632E+04 3 . 80 . 393 .796E+04
B84 281.87 .29 . 779E+04 278.13 .29 . 834E+04 6 3. 20 . 39 . 548E+04 7 305.%4 .573 L273E+D4
88 318,00 .810 .080E+04 322.13 .08 O19E+03 0 S, 00 . 32i + 408E+03 1 232.13 2.08% . 168E+04
92 240.93 . 883 . 160E+04 281.57 .73 320E+04 4 3,66 - 6% 03E+04 S 276.34 . 656 .322E+04
96 288.44 1735 .181E+04 299.06 .88 . 787E+03 ] 07.88 .08 . 832E+Q 9 31%.00 .328 .185E+03
oo . .443 ©,083E+0 ] 17 .E6BE+03 102 . 4.44 .686E+03 103 .715  9,222E+02
04 . .985 B,173E+ o] 22.%0 .44 476E+03 106 22.%0 A7 3.808BE+03 107 22,50 4.445 1.703E+03
o8 22.50 713  9.136E+0. [} .88 .206E+02 110 45,00 17 4.107E+Q3 111 00 4.445 1,846E+03
12 45.00 .718  9,218E+ g 48.00 .98 .420E402 114 7.50 .44 7.509E+03 115 67.50 .175 4,260E+03
16 87.50 4.445 . 80BE+O 7 67.50 4l .417E+02 118 67,50 . 98! S$.S07E+02 119 90.00 .445 7.761E+403
20 90.00 175 4,391E+0: 90.00 4.44 +990E+03 122 0.00 s .682E+02 123 90.00 .985 &,788E+Q2
24 112.%0 .445  7,44B8E+0 112,50 17 4.411E+03 126 2.9 4.44 1.916E+03 127 112.50 .715 9,978E+02
28 112,30 .985 $,790E+0 3 135,00 17 4,497E+03 130 .0 4.44 1.857E+03 131 1385.00 .715 1.026E+03
32 135.00 -983 $.716E+0 .44 7.631E+03 134 7.5 217 4.337E+03 135 157.50 4,445 1,898E+03
36 157.50 <718 1.,087E+O: 7 157.50 . 98! .910E+02 138 0.0 .44 8.236E+03 139 180.00 178 4.915E+0:
40 180,00 4.445 2.036E+0: 4 180,00 4 .B18E+C2 142 0 .98 $.952E+02 143 202.50 .445 9, 1B3E+03
44 202,80 -17% ©.200E+0: 4 202.50 4.44 .O0BE+0u 146 02,50 .71 1.157E+03 147 202.30 85 6.318E+02
48 225.00 2175 4.961E+0 4 225.00 4.44 .057E+03 150 25, 00 71 1.050E+03 151 225.00 .985 6.237E+02
82 247.30 .445 7.793E+0: 247.3%0 .17 4,.526E+03 154 47.50 4.44 2.026E+03 155 247.50 .71 1.008E+03
S6 247.30 -985 S, 964E+0D: 270.00 .810E+03 158 3.17 3.867E+03 159 270.00 4.445 1,80SE+03
60 270.00 .7 1.006E +0: 270.00 . 98 .344E+02 162 92.50 2.44 6.311E+03 163 92.50 3.175 3.62B8E+03
64 292.30 4,445 1,804E+O 3 282.%0 1 .792E+02 166 92.30 6,98 3.250E+02 167 315.00 3.175 3.529E+03
88 318,00 1.667E+0 2 313. .7 .843E+02 170 15. 6.98 5.243E+02 171 337.30 2.443 6.622E+03
72 337.30 3.175 3.517E+0 3 337.50 4.44 .693:+03 174 37.%50 5.71 8.77SE+02 175 33 6.985 4,993E+02




IN RADS

TLD DOSE

E+D5S

EsOn

E+03

Es02

E+0I

APPENDIX C

DOSE PLOTS FOR

TLD DETECTORS EMBEDDED IN 23U PLATES

RUN DATE........ 9/15/76
PARTICLE........ ELECTRON
BEAM ENERGY..... S00MEV
TARGET.......... DP RUN 51
PLATE ND........ Dt

PLATE LOCATION. .1
ANGLE 15 90.0 DEGREES

~-6.
E+DO

-4

RADIUS IN CM

Fig. C-1.
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2. L

E+0D




IN RADS

TeD DOSE

£e04

£ aoa

E+03

LI )

F

E+02

L

E+0)

RUN DATE........8/15/76
PARTICLE. .. ..ELECTRON
BEAM ENERGY.....500MEV
TARGEY., ., .OP RUN SI

PLATE NO. .02
PLATE LOCATION..2
ANGLE 15 90.0 DEGREES

~B.
E+00

-y,

RADIUS IN CM

Fig. C-2.

156

E+00




IN RADS

TLD DOSE

E+D2

RUN DATE.. .-8/15/76

PARTICLE. . -ELECTRON

BEAM ENERGY. . ...S00MEV

TARGET. . . .0P RUN 51
8 PLATE NO. .03

PLATE LOCATION..3
ANGLE IS 90.0 DEGREES

Es01 L — i - -l — T I
n

-5.
E+dD
4
-2
[}
E+00
4
6

RADIUS IN CM

Fig. C-a.

157



N RADS

TLL DOSE

E+07

(24

RUN DATE. . ..9/15/76
PARTICLE . ELECTRON
BEAM ENERGY. S00MEV
TARGET. .. .DP RUN 52
PLATE NO. D4

PLATE LOCATION. .}
ANGLE 1S 90.0 DEGREES

~B.
£400

RADIUS IN CM
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APPENDIX D
TLD DETECTORS IN 233U PLATES
FISSION DATA FROM INTEGRAL GAMMA COUNTING

Figures D-1 through D-32 are the numerical dose data (in rad X 10-4) for TLD dctectors in 28U 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 F
SAMPLE DATA REDUCTION FOR THERMOCOUPLE
INSTRUMENTED ANL STACK RUN 78

In this appendix, we present sample calculations
anc results for the thermocouple instrumented stack
run performed at ANL (run 78), This experiment
con: isted of six alternating disks of Ta and ***U sep-
aratcd by small air gaps on the same axis. All the
disks were the same radius and thickness, Thermal
contact with the environment and cach other was
minimized by suspending each disk from strings of
low thermal conductivity. A thermocouple was
attached to the outer cdge of the first five disks. As
the beam passed through them, they were exposed in
line in the following order: Ta, "™*U, Ta, U, and Ta.
An uninstrumented Ta disk  llowed the last
instrumented disk 1o provide with a similar
temperature environment as the inner samples. The
temperature isolation achieved was adequate be-
cause the 'emperature decrease between beam pulses
was small as was shown in Fig. 4.

In able k-1, we present physical data on the disks,
whilc in Table F-2 we give the experimental data.

Table F-1. Physical data for disks in ANL stack run.

Disk material

Physcial parametes Ta 23y
Radius, em 0.5 0.5
Thickness em LusEYy 0.0889
Mass, cm 116 1.35
Heat capacity, calig’ 'Cat 25°¢! 0.033 0.028
Density, g/em” 16.6 18.9
Fission cross section (mby™ ! ~0 870 L 141
%8, production cross ~0 7.7+0.3

section {mb)’

Table F-2. Experimenta! data ANL svack run
(20 beam pulses).

Quantity measured

Disk aT,°C 1By produced, atoms
151 Ta 98¢ .1"0) Q0

1st 232y 16.3¢ . 41°C) 348 ¥ 10¢ %)
2nd Ta 11,6 (2.1 °C) 0

WU 174000 3.0 x 10¢ = 3,1%)
3rd Ta 12.2¢: 1°C) 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 asthe beam
passes through successive disks).

The purpose of this experiment was to demon-
strate a technique by which one could estimate the
cnergy deposited per fission induced by high-encrgy
protons. One therefore nceds 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 thc temperature
rise in the Ta with that found in the **U. For
example, if we average the icmperatures of the
sccond and third Ta disks, we would find a
temperature rise of ~11.9°C fora TA disk that would
occupy the same position as the second **U disk; this
approximately compensates for secondary product
deposition for everything but fission, The excess of
cnergy (presumably from fission) deposited in the
uranium is then:

AH = (17.4)(0.028) - (11.9)0.033) = 0.095 cal/g
ar

AH=25x10" MeV. g

The number or energy of fissions can be estimated
from the available data Ly four methods.
I. Estimatc proton flux using gold-activation data
and ratio of sample arca to total beam area. The
fission cross section is then uscd to calculate the
number of fissions.
2. The method is the same as the first except that the
incident proton flux is calcutated from the tempera-
ture tise of the first Ta disk by dividing it by the
cenergy deposited per incident proton.
3. Estimate the number of fissions from the number
of “"Ba atoms produced in the sample.
4. The ratio of energy deposited in the **U to Ta is:

E_J _ 1y + Fupr
Ema Ira

where lu and 1. are the energics deposited in the ***U
and Ta by all processes other than fission, Fu is the



cnergy deposited per fission, and p; is the probability
of fission. (The proton flux canccls out when the
ratio is taken.) H the samples were thin, It and I;,
would he the ionization losses. Gne would then soive
for Fi.

We shall use the third method as an exampile. This
depends on the ““Ba produetion to estimate the
number of fissions. The "“Ba production cross
sections are nearly independent of proton encrgy
from 2to 1.5 GeV." The number of fissions per gram
can then be calculated.

K70
Lisnions = (37 10%y= 3.4 7 10'? fissionsfg

7.7

25 %10

347 10" =74 MeV/iission

CHCIgY per ﬁ,\hll)” =

The value of 74 MV, 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 '*"Ba. In
comparing ""Ba calculated fission levels with those
measured by the lexan and total gamma-ray
counting methods. we lind that the "Ba s
consistently high. In one such comparison beiween
""Ba and integral gamma-ray counting, we found the
ratio to have a mean of 1.14 with g equalto 0.30. The
geometry ol this cxperiment was considerably

lifferent, so this ratio cannot be applied directly.
However, it docs confirm our suspicions that "*'Ba is
being produced by other processes than merely
fission.

Although there is u discrepancy between our
results and the expected encrgy released per fission
from the residual nuclei after a high-energy proton
interaction, the method is promising and capable of
greater accuracy with more cffort. The measurement
of temperature is reliable. Qur error is appar :ntly in
the """Ba measurement, Qur two ather methods of
measuring fission density, i.e., with F.exan foils and
the total residual fission gamma counts have shown
results which arc reasonably consistent with each
other, With some exceptions, these resuits gave lower
fission densities by twofold or more than the *"Ba
method. Considering this correction, we would
interpret the cnergy released per [ission to he
150-220 McV, and not 74 MeV. fission. Unfortun-
ately, we lost the opportunity to make the total
residual gamma measurement on these disks lollow-
ing the run, and fission densities were too high for
{exan use

In conelusion. this method of obtaining cnergy
rclcased 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
be repeated, we would achieve mare accurate results,
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