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MEASUREMENT OF ENERGY 
DEPOSITED BY CHARGED PARTICLE 
BEAMS IN COMPOSITE TARGETS 

ABSTRACT 

We have measured the energy deposited in two types of composite targets 
238 by a number of charged-particle beams: targets made of U, Lucite, and 

polyethylene were exposed to 0.26-GeV protons and 0.33-GeV deuterons, and 
aluminum-Lucite composites were exposed to 0.5-GeV electrons. In addition, 
we measured neutrons end gamma rays emitted from solid targets of various 

238 
materials (including U and iron) exposed to 0.26-GeV protons and 0.33-GeV 
deuterons. We used passive detectors (thermoluminescence dosimeters, Lexan 
fission track recorders, and photographic emulsions) to measure the non-
fission dose and the fission-fragment dose from the primary beam and its 
shower of products. Measurements were made at various depths and radial 
positions in the targets. Plots and numerical values of the measured doses 
are presented. The emission of neutrons and gamma rays was measured with a 
liquid-deuterated-benzene detector. In general, the dose profile with depth 
is similar for 0.26-GeV protons and 0.33-GeV deuterons. The ratio of return 
neutrons to gamma rays increases with increasing target mass number. 
Deuterons, however, produce from 1.7 to 5.8 times as many neutrons and gamma 
rays per particle as do protons. 

INTRODUCTION 

Beams of high-energy charged particles can penetrate thick target 
materials and deposit their energy directly; the many types of secondary 
particles generated by 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 
and the subsequent transport of particle showers. One can calculate the 
energy deposited by such charged particles with charged-particle transport 
codes such as nucleon-meson codes (NMTC, HETC, ' and CASIM ) or the 
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5 coupled electron-photon code SANDYL. However, incomplete knowledge of the 
interactions and the approximations and compromises made in the codes mean 
that their results may be unreliable. Thus, direct measurements of the 
energies deposited at various depths in a simple target are necessary for 
comparing with code calculations. Once its performance and reliability are 
established, a code can 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 positions in selected targets) by incident beams of high-
energy protons and electrons. Previous measurements made with incident 
protons of kinetic energy 0.8, 2.1, 4.8, 11.4 and 28.5 GeV and with 500-MeV 
electrons were reported in UCRL-52459. This report describes the extension 
of this work to include beams of 330-MeV deuterons; a spatially spread "wide" 
beam of 260-MeV protons; measurements of the return radiation produced by 
these beams; and a new 500-MeV electron experiment that used smaller thermo-

* luminescence dosimeters (TLD's) in a more tightly packed configuration. 

EXPERIMENTAL METHOD 

The previous experiments discussed in Ref. 6 all used variations of the 
target plate arrangement shown in Fig. 1. It consisted of 7-in.- (17.8-cm-) 

+ 238 square variable-thickness shower plates of uranium-238 ( U) located in 
front of (and separated from) a 2-in. thick polyethylene block and a thin 
238 

U p l a t e , with v a r i a b l e spacing between the two por t ions . The purpose of 

the spacing was to r a d i a l l y spread the shower generated in the uranium p la tes 

to increase the r a d i a l resolu t ion of the de tec tors adjacent to the polyethylene 

block. The polyethylene then moderates the shower neutrons , which are detected 
238 23"i ** 5T5 

in the th in U p l a t e and a 10-mil- thick 0 f o i l . The U fo i l 

* 
These experiments along with comparison ca lcu la t ions have been documented 

in more d e t a i l i n Ref. 7. 

Actual composition in atom %: 99.774% 2 3 8 U ; 0.201% 2 3 5 U , 0.01% 2 3 4 U ; 

0.01% 2 3 6 U ; 0.005% 2 3 3 U . 

Actual composition in atom %: 93% 2 3 5 U ; 0.2% each 2 3 3 U , 2 3 4 U , 2 3 6 U ; 
238 

remainder U. 



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

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

0.003-in. Lexan 

7 in, 

0.010-in. 2 3 S U - 0.003-in. Lexan 

FIG. 1. Standard shower plate and detector assembly. 

2 10 was shielded with 0.1 g/cm of B to protect It from highly thermalized 
238 shower or background neutrons. Because the U detector is sensitive to 

10 235 
neutrons with energy in excess of 1 MeV, and the B-shielded, U 
detector is sensitive to neutron energies above a few eV, a measure of the 
neutron spectrum can be obtained by comparing the data from the two detectors. 

This target plate arrangement worked well for protons whose kinetic 
energy was 0.8 GeV or higher. However, the shower plate was too thick to 
allow through any primary particles whose initial energy was less than several 
hundred MeV. Therefore, for the proton and deuteron measurements described in 

238 this report, the target was restructured to one portion with thinner U 
plates. A new target configuration using 50.8-cm by 50.3-cm square aluminum 



Run 91 

Run 92 

Key: 
[ H Thermoluminescent dosimeter assemblies 
• Film 
[23 Aluminum (2-in.) 
0 L u c i t e (2-in.) 

FIG. 2. Target setup for Stanford 500-MeV e lec t ron runs. 

p l a t e s was used for the e lec t ron experiments a l so . Figures 2 through 4 
i l l u s t r a t e the t a r g e t geometries used. The planer dimensions of mater ia ls and 
de t ec to r s , e . g . , Lucite TLD holder , photographic film (with the exception of 
the e lec t ron experiments) , Lexan p l a s t i c f o i l , e t c . , were nearly the same as 

238 
those of the aluminum or u* p l a t e s . For a typica l run, passive energy-
dose in t eg ra t ing detec tors were loca ted at d i f ferent pos i t i ons in the f l a t 
p l a t e t a rge t assembly. At se lec ted depths along the beam t ranspor t path we 
were therefore ab le to measure the r a d i a l d i s t r i bu t ion of dose deposited by 
the primary beam (protons, deuterons , or electrons) and by secondary be ta , 
gamma, and x rays using these TLD's. The TLD's were nominally 3-by-3-by-l-mm 
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Run 101 

See Fig. 1 
for detail 

3 I V 

V 

| 

Run 102 

FIG. 3. Target setup for Lawrence Berkeley Lab proton runs . 

for the proton and deuteron runs and l-by-l-by-3-nm for the e l ec t ron experiments. 
They were packaged in Luci te holders for the proton and deuteron runs (pat tern 
shown in P ig . 5) and for the e lec t ron runs (pat tern shown in F ig . 6 ) . TLD's 

238 were a l so embedded in c y l i n d r i c a l holes in the U p la t e s and the remainder 
238 of each hole was f i l l e d with a cy l i nd r i ca l plug of U (sometimes cal led D38) 

235 or U (sometimes c a l l e d ora l loy or oy) . A ba r r i e r was always provided to 
prevent f i ss ion fragments from entering the TLD's. The p a t t e r n of TLD's 
embedded in t h i s manner i s shown in F ig . 7 . Photographic emulsion films were 
a l s o used to measure the non-fission dose. This technique provides spa t i a l l y 
continuous data and a gross v isual check of the energy-deposit ion pa t t e rn . The 
film and TLD's were c a l i b r a t e d with a gamma-ray source of known i n t e n s i t y . 

The f ission-fragment contr ibut ion to dose was estimated by counting the 
238., tracks in etched 10-mil Lexan foils that were in contact with the 

235 
U and 

U surfaces. (The number of tracks is related to the number of fissions 
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locations 

See Fig. 1 
for detail 
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FIG. 4. Target setup for Lawrence Berkeley Lab deuteron runs. 

by a constant.) The dose was then calculated, based on the number of fissions, 
by assuming 180 MeV deposited per fission event. The calibration constant, 
relating the fission/g in uranium to the number of tracks per unit area (track 
density) in the Lexan foil was measured in calibration runs with a 14-MeV 

4 2 
neutron source. The result was 2.08 x 10 fissions/g per track/mm with 
one standard deviation of better than 20% for a standard track-shape criterion. 

The neutrons and gamma rays emitted by various targets were also measured 
during both of the July 257-MeV proton and 330-MeV deuteron exposures. The 
targets were chosen from a wide range of the periodic table and the thickness 
was roughly equivalent to the particle range. Two detectors were fielded, one 
to measure the number of neutrons (n) and gamma rays (y) emitted per incident 
particle and another to obtain Y - r a y spectral information. The n/Y detector 
was deuterated benzene contained in a cylinder 12.5 cm in diameter and 7.5 cm 



0.132-in. square 
X 0.055-in. deep 
100 places 

-0.137-in. diam to 0.055-in. deep 

16 places equally spaced on: 5.500-in.-diam bolt circle 
16 places 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 u 1.925-in.-diam bolt circle 

Tott i 76 places 

FIG. 5. Pattern of TLD's packaged in a Lucite holder for measuring radial 
dose distribution in plates at specified depths in the target assembly for 
dueteron and proton experiments. 
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FIG. 6. Experimental thermoluminescent dosimeter a r ray for e l ec t ron 
experiments. 
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Coordinates 

R = Radius in cm 
T = Angle in degrees £ ) 
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R( 8) = 1.980 T( 81 = 45.0 RI26I •• = 0.70 T126I • ' 270.0 RI43 I : = 4 .5 T1431 = 45.0 RI601 = • 6 . 0 T(60t = = 225.0 
R( 9 1 = 2 . 2 1 4 Tl 91 = 161.57 R(27) = 0.99 T(27) " = 315.0 RI441 = 6.0 T(44) = 45.0 R(61) ' = 7.5 T ( 6 1 | = = 225.0 
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R I 1 5 I - 2 . 2 1 4 T(15) = 18.43 RI33) = 1.565 T I 3 3 I ' = 296.67 R(50) = 3.0 T I50 I = 135.0 R(67) = 4.5 T I 6 7 I = • 315.0 
R ( 1 6 ) = 2 . 1 0 T(16) = 180.0 RI34) = 1.980 T(34l = = 315.0 R(51) = 4.5 T I 5 1 ) = 135.0 R(68) = 6.0 T ( 6 8 ) ' = 315.0 
fl(17l = 1.40 T I17 I = 180.0 RI351 = 2.214 T(3Sl = = 251.67 R(52l = 6.0 T(52 l = 135.0 R(69l = 7.5 T169I = 315.0 
R I 1 8 I = 0 . 7 0 TI18) = 180.0 

FIG. 

18) = 180.0 

7. Pat tern of TLD's embedded in the surfaces of 238v p i a t e s . 
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long. The spectrometer utilized pulse-shape discrimination to separate the 
neutron-produced signals from those due to gamma rays. A Nal (Tl) detector 
was used for the y-ray spectral measurement. Both detectors were located 
within a lead and boric acid house at an angle of 80 with respect to the 
incoming beam line. This was as close to 0 as existing physical constraints 
would allow. The detectors were separated from each other by a 5-cm-thick 
lead sheet to minimize detector cross-talk. In addition, the n/y detector 
had a 1.2-cm-thick lead sheet between it and the target to absorb scattered 
protons (the range of a 90-MeV proton in lead is 1.24 cm) and low energy 
Y rays. Figure 8 presents a layout of the geometry. The beam macrostructure 
was nominally 0.5 s in duration with a 4-s period. The microstructure had a 
nominal frequency of 1.5 MHz while the beam packets were 40-50 ns wide. The 
beam packets were also modulated so that the instantaneous current might well 
reach 10 to 10 particles per packet. The detectors were triggered by 
the radio frequency (rf) microstructure. The neutron energy spectrum was then 
measured using time-of-flight technique with the beam-on-pulse as zero time. 
Standard delays were used to time-calibrate the system. Stray background 
counts were also thus reduced by reducing the counting time. 

* A 5.125-in. aluminum degrader was in the beam 97 inches upstream of 
the target during the proton runs and removed from the beam line during the 
deuteron runs. The targets were all solid plates with a 7-by-7-in. cross 
section. The target physical data are presented in Table 1. 

The detector efficiency for a fission spectrum was measured in the 
252 experimental geometry using a Cf source at the target position. The 

252 
Cf source was contained in an ionization chamber. To obtain the time-

of-flight spectrum, start pulses were taken from the ionization chamber rather 
than from the accelerator rf. 

Data were obtained for approximately 15 minutes of bombardment time for 
each target. An ionization chamber placed upstream in the beam path monitored 
beam currents. 

The proton and deuteron experiments were carried out at the Lawrence 
Berkeley Laboratory (LBL) Bevatron while the electron beam work was done at 
the Stanford Mk III accelerator. In a typical run, the appropriate beam 
characteristics were first established. Then the intensity was reduced and a 
Polaroid or x-ray film was exposed by the beam to check alignment and size. 

* 
This degrader will be discussed later. 
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FIG. 8. Layout of n/y detector geometry for Berkeley runs. 
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TABLE 1. Neutron and gamma-ray return measure­
ment targets. 

Thickness Bombarding 
Material (in.) particle 

13 d 
7 d 
3 p,d 
2 p,d 

p = 257-MeV pro tons , beam size = 11 cm (FWHM), 
d = 330-MeV deuterons , beam size - 8 cm (FWHM) 

In the case of a very high i n t e n s i t y beam, such as the 500-MeV-electron 
exposures, the alignment was checked by exposing g lass s l i d e s and examining 
the r e su l t an t r ad i a t ion browning. We then followed t h i s procedure: 

1. the beam was blocked by a massive beam plug; 
2. the r e a l t a rge t was a l igned; 
3. the acce le ra to r rf was turned off temporarily to allow removal of the 

beam plug; and 
4. the rf was turned back on to allow the beam on t a r g e t . The appro­

p r i a t e p a r t i c l e fluence was usual ly obtained during a running time of 0.2 to 2 
hours. After the exposure, the photographic emulsions and the TLD packages 
were removed from the t a rge t assembly. The TLD's embedded in the uranium 
pla tes were not removed for two to th ree days after the exposure. 

P a r t i c l e cur ren t s during the runs were monitored by secondary emission 
chambers which counted e lec t rons emitted from aluminum f o i l s in the beam or by 
ga s - f i l l ed ion chambers. To obta in the absolute number of p a r t i c l e s , the ion 
chambers were ca l i b r a t ed by the amount of C (20-min h a l f - l i f e ) produced in 
a th in polystyrene sheet placed in the beam. The secondary emission monitors 
vs Faraday cup c a l i b r a t i o n for the 500-MeV electron beam was done two months 
af ter the experiment and was found to have changed from 6% efficiency (as 
assumed in Ref. 4) to 4.9 ± 0.4%. 

The Stanford experiments were performed on January 17, 1978 while the 
Faraday cup v s . secondary emission monitor ca l ib ra t ion runs were made on 
March 7 , 1978. The p la tes loaded with the TLD's were s to red near the beam 
dump while the machine was being tuned. The TLD's were exposed to doses of 

12 
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TABLE 2. Ion chamber data. 

Fill gas: pure nitrogen 
Fill gas pressure: few mm above atmospheric pressure 
Chamber annuli: 0-1, 1-3, 3-5, 5-9, 9-13, 13-17 cm diameters 
Chamber foil spacing: 1 cm 
Number of protons per ion-chamber count: 

Upstream chamber (350 MeV) = 6.78 x 10 protons/IC count 
Downstream chamber (257 MeV) = 5.40 x 10 protons/IC count 

Ion chamber counts in 0-1 cm segment: 
Run 1101: Upstream = 206699 implies 1.40 x 10 protons 

9 Downstream = 11328 implies 6.11 x 10 protons 
Run 1102: Upstream = 201976 implies 1.37 x 10 protons 

9 Downstream = 11306 implies 6.11 x 10 protons 
Attenuation due to degrader and spacing is 95.6% in center segment 

from 0 to 0.2 rads, depending on where they were located in the plate and 
where the plate was in the stack. No backgrounds have been subtracted from 
any of the dose data (e, p, or d) since they are usually small compared to the 
beam-related dose. 

The March 16-17, 1978, 257-MeV proton runs were performed in one of the 
Biomed caves at the LBL Bevatron. The lowest proton energy available was 
350 MeV, so a 5.125-in. aluminum degrader was used to both reduce the energy 
and spread the beam. The Biomed facility has two computer-monitored, radially 
segmented ionization chambers. The characteristics of the chambers are given 
in Table 2. (Their segmentation assumes beam symmetry.) Between the chambers 
is a computer-controlled, remotely filled water column. The Bragg curve of 
particle ionization vs water column thickness can be measured automatically by 
the downstream ion chamber as the thickness of the water column is increased. 
The 5.125-in. aluminum block was placed between the upstream ion chamber and 
the water column and a 11.12-c-n-thick piece of Lucite was placed next to the 
water column; the column alone was not enough to produce maximum ionization in 
the downstream ion chamber. The ionization peaked with a total thickness of 
26 cm of water plus the 11.12-cm-thick Lucite. The density of Lucite is 
1.2 g/cm while the stopping power is 97.1% that of water, in the range from 
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380 to 240 MeV. The Lucite i s therefore equivalent to an addi t iona l thickness 
of water of 12.96 cm, for a t o t a l water column thickness of 38.96 cm or 

2 
approximately 39 g/cm . The energy of a proton with this range in water is 
257 MeV. A 10% error in density or thickness yields a 2% error in energy 
(~5 MeV) . 

The degrader was left in position between the upstream ion chamber and 
the water column (with the water and Lucite removed) while the downstream 
chamber was moved near the front of the targets. The distance from the center 
of the aegrader to the face of the targets was maintained at 2.52 m (~100 in.). 

The target exposures were stopped when the computer inserted a beam plug 
after the downstream ion chamber reached a predetermined number of counts. It 
was estimated that the target return signal induced in the downstream ion 
chamber (placed ~2 in. in front of the target) was about 7%. Since the beam 
was large (~17 cm FWHM) and the fluence fairly uniform over the central TLD's, 
the fluence derived from the central segment of the ion chamber was used to 
calculate the specific energy deposited. 

An attempt was made to measure the return radiation (neutrons and gamma 
rays) resulting from protons bombarding several thick target materials. An 
electronics malfunction, which we subsequently discovered, invalidated the 
data. Return radiation was successfully measured in the July runs. 

The July LBL runs were performed in a different cave and the 330-MeV-
deuteron beam was undegraded, while the proton return radiation was measured 
with the same degrader and spacing as the March runs. The C measurements 
described earlier were used to calibrate these ion chambers. Restricted space 
and equipment meant we were able to use only one chamber located upstream of 
the degrader block position (see Fig. 8). Polystyrene foils were positioned 
just downstream of the ion chamber and at the front and rear of the target 
stand for the C calibration with the proton beam. Two foils were used for 
the deuteron calibration, one next to the ion chamber and one at the front of 
our target stand. 

An unresolved inconsistency between the C proton fluence measurements 
and some TLD dose measurements exists. Using the C-measured deuteron 
ion-chamber calibration (corrected for the proton's lower stopping power), one 
estimates 3 x 10 protons per ion-chamber pulse at the front of the target 
stand. The actual C measurement for the proton run was 2.6 x 10 protons 
per ion-chamber pulse. These numbers are crudely consistent. However, a 
Lucite TLD plate was exposed during one n/Y measurement run. This plate 

14 



shows a peak dose of 0.27 rads with a beam FWHM of =8.5 cm for a total ion 
o chamber count of 901. Assuming a stopping power of 3.2 (MeV)(cm )/g in the 

TLD and knowing the beam profile, we calculated that the calibration is more 
nearly 1.0 x 10 protons per ion-chamber pulse, after correcting for dose 
enhancement from room and target return. These TLD measurements (with the 
assumed stopping power) yield fluence results consistent with those measured 
bv the ion chambers used during the March exposures. The C deuteron 
experiment ion-chamber calibration and the TLD data from the deuteron measure­
ments are also consistent. 

DATA ANALYSIS 

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

The approximately 1000 TLD's irradiated during each run were removed from 
238 the Lucite holders and U surfaces, and their light output was measured at 

the LLL dosimetry facility. With the irradiation-dose vs light-output calibra­
tion curve, the TLD output was converted to energy deposited at the correspond­
ing locations in the target assembly. 

The fission density was measured with the Lexan track recorders. Large 
5-by-7-in. foils were placed next to each uranium plate, and two small 0.25-in.-
diameter foils were located on either side of the TLD's placed inside each of 
the 69 holes in every uranium plate. The bottom foil in this Lexan/TLD/Lexan/ 

238 plug stack was always in contact with a 0 surface. The top foil was 
nog 2T> 

contac t ing e i ther 0 (D38) or 0 (oy), depending on the plug m a t e r i a l . 
After the exposures the f o i l s were removed and the Lexan was etched for 90 min 
in an NaOH solut ion (240 g of NaOH/liter HO a t 60°C). The e tching process 
enlarges the damage produced by the fragments, rendering them v i s i b l e through a 
microscope. 
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The track dens i ty (tracks/mm of fo i l area) was then measured by a 
Quant imet-pat tern-recogni t ion computer t h a t operates together with a micro­
scope and a t e l e v i s i o n camera. Shape f a c t o r s , such as the r a t i o of the 
projected area of a f ea tu re to the square of i t s per imeter , were used to 
discr iminate aga ins t dust and other a r t i f a c t s . The 5-by-7-in. f o i l s were read 
along the v e r t i c a l and horizontal d i r ec t ions in 1-mm increments. Averages 
were then taken of f ive adjacent readings . Each of the 0.25-in.-diam fo i l s 
was read three times and an average was used. With the proper ca l ib ra t ion 
constant for the s p e c i f i c shape f a c t o r s , the tracks/mm were converted to 

f i s s ions /g at the s p e c i f i c locat ion from which the f o i l was removed. The 
10 23 ̂  

f i s s i o n s / g for the B-shielded J J 0 detector f o i l s were s i m i l a r l y 
ca lcu la ted . We have assumed a deposited energy of 180 MeV/fission and 
converted to rad to compare d i r e c t l y with the TLD data . 

For the n/f emission measurements, the pulse-shape d iscr iminator 
assoc ia tes every event above threshold in the l iquid s c i n t i l l a t o r with e i t he r 
a neutron or gamma ray incident on the de t ec to r . Thus, by using two halves of 
a multichannel analyzer in combination with t he i r ident i fying s i g n a l , neutron 
and gamma-ray data were obtained simultaneously for each t a r g e t l i s t e d in 
Table 1. The neutron t ime-of - f l igh t spec t ra are character ized by an 
evaporation-type d i s t r i b u t i o n with a maximum near 3 t o 4 MeV (together with a 
peak due to mis iden t i f i ed gamma rays ) . Room-return neutrons appear as low 
energy neutrons. Background runs were performed so tha t the influence of 
room-return neutrons and gamma rays could be evaluated. 

The neutron and gamma-ray y ie lds for each ta rge t were ex t rac ted from the 
data as follows. The y i e ld of neutrons or gamma rays plus background was 
obtained by i n t e g r a t i n g over a spec i f i c time region where the data were 
c l e a r l y above background. The background was estimated from the l a te - t ime 
region of the spectrum. The new y ie ld was then obtained by sub t rac t ion . The 
high-energy neutron i n t e g r a t i o n l imi t was chosen to include the contr ibut ion 
of high-energy neutrons to y ie ld ; i t therefore includes some mis ident i f ied 
prompt gamma rays . This procedure, t h e r e f o r e , overestimates the y ie ld from 
the l i gh t e r t a r g e t s , which had higher mis ident i f ied gamma-ray con t r ibu t ions . 
The error i s not s i g n i f i c a n t , however, although data e x i s t t o make further 
c o r r e c t i o n s . 

Unfortunately, the Nal (Tl) detector was saturated when the t a rge t s were 
exposed so t ha t no usable gamma-ray s p e c t r a l data were obta ined . 
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RESULTS 

In Appendices A-D we present the detailed experimental data. The most 
reliable and complete of these are the TLD dose data. In Appendix A, the TLD 
dose contours are shown (one to a page). On each contour is indicated the 
energy deposited (in rad) in the plane perpendicular to the beam, at the depth 
indicated by the location number and the detector designation (plate no.). 
Reference to the specific target drawing (Figs. 2 through 4) for the run 
number of interest should resolve any ambiguity. These contour plots refer to 
both the Lucite-he3d TLD's (plate no. begins with a P) and those embedded in 
the D38 plates (plate no. begins with a D ) . For each plane we have also 
plotted the dose along lines at 0 , 45°, 90°, and 135° to the horizontal 
axis of each plane. All data are arranged chronologically. Comparison of "D" 
and "P" plate data for the same location show that the TLD dose is very nearly 
the same whether the TLD is in Lucite or uranium. This was not the case for 
the higher-energy proton runs reported in UCRL-52459, in which those TLD's 

238 embedded in U had doses consistently higher (by a factor of approximately 
two) than those in Lucite. 

The numerical data corresponding to the contour plots of Appendix A are 
included as Appendix B. The data are listed with their corresponding position 
coordinates: dose in rad, angle in degrees, radius in cm. 

Appendix C is the reduced fission data, presented in terms of dose and 
plotted as a function of radius. Only the data for deuterons are shown graph­
ically, since the proton beam was so large there was little radial structure 
(o = 20%) and there were no fission measurements in the current electron 
beam experiments. The foils on the top of the Lx/TLD/Lx/pellet stack are the 

235 only ones that could come in contact with a U (oy) pellet. Those on the 
238 

bottom were all next to U (D38). The beam was somewhat off the geometric 
center of the target. An approximate center was chosen and the radii from all 
angles transformed to the new center so that all the available D-plate data 
could be plotted. Plate D6 was read twice and plots of both sets of data are 
included. There is reasonable agreement for the D38 data but the oy data is 
lower by roughly 1/3 in the peak dose region. This is a demonstration of the 
errors one can expect in this type of measurement. Even so, the oy shows a 
consistently higher fission density, by at least three-fold, than does the D38. 

10 235 It is interesting to note the influence of the B on the U fission 
density measured in plate D10 (Fig. 7, Appendix C ) . These pellets were 
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separated from the incident beam by the B-shielded 2-in.-diam U 
foil. The effect on the low energy (<1 MeV) neutron flux can be clearly 

235 seen. Contrast this with the unshadowed U data of plate D9 in Fig. C6. 
In contrast to the higher energy proton runs reported in Hef. 6, there is I little difference! between the fission densities measured on the surface of a 

uranium plate and those measured inside. 
The fission data for the proton runs are given in Table 3. Most of the 

235 
U foils could not be read because of a mottling of the Lexan surface. 

The room and uranium background doses given to the detectors were 
generally small compared with peak doses. No background corrections have been 
made to any of the data reported in the Appendices. 

The quantity frequently used to compare the effectiveness of energy 
transport by particles of various energy is what we call the "specific dose." 
This is defined as the energy deposited (cal/g) divided by the total incident 

2 
particle energy per unit area (kJ/cm ). We have computed the maximum (on 
axis) specific dose at each detector position for the various runs; the 
results are presented in Table 3. These data have been corrected for back­
ground. The maximum specific dose is usually derived from the highest dose at 
each depth. The beam area was measured at the FWHM value of the dose contour 
for the first TLD plate in each experiment. 

From the data in Table 3, we have plotted in Fig. 9 (for visual compar­
ison) the TLD-specific dose as a function of depth for one measurement at each 
energy and particle. The specific doses from fission are plotted separately 
in Fig. 10 because the fission detectors were not located at all TLD depth 
positions. 

The specific dose data in Table 3 and Figs. 9 and 10 summarize the 
results for rough comparison of effects from incident particles of different 
types. 

Figure 11 shows the results of the electron experiments with the aluminum 
plates. 

The neutron time-of-flight spectra are shown in Appendix D, Figs. D1-D7, 
while the corresponding gamma-ray time distributions are illustrated in 
Figs. D8-D14. 

The estimated background from intrinsic radiation of the uranium plates 
(for TLD's embedded in them) is 40 rad for the deuteron experiments with 
0.5 rad from room return and 20 rad for the proton exposures. 
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TABLE 3 . Measured doses along beam axes in f l a t p l a t e t a rge t assemblies . 

Particle type 
Energy 

Run Particle No. Detector TLD dose 
No. Bean size (BHHM) designation (rad) 

91 e 1 5.4 x 10* 
500 MeV 2 €.5 x 1Q* 
0.73 x 1 0 1 1 4 1.7 * 10 4 

0.4 CD 5 9.3 x 10 -

Fission dose 

(rad) 

Specific dose 
2 

cal/9 per kJ/cro 

Fissions 

3 . 7 x 1 0 J 

3 . 0 x 10 

9 . 5 x 10 

2 . 1 x 10 

92 

500 MeV 

7 . 2 x 10' 

0 . 4 2 

11 
3 .9 X 10" 
9 .4 X 10J 

3. ,0 X 101 

9 .5 X 101 

3. .6 X 102 

3. .7 X U 2 

4. 0 X 102 

3. 8 X M 2 

4. 1 X 102 

4. 0 X 1Q2 

3 . 7 x 10 

5.S x 10 

P 
257 HeV 

1 . 2 x 10' 

17 .0 cm 

12 

PI 

Dl 

F2 

D2 

F3 

D3 

P4 

D4 

P5 

5.3 x 10 

6 .0 x HT 

€ . 5 x 1 0 x 

4 . 1 x 1 0 ' 

4 . 6 x 1 0 2 

2 . 9 ° 

3 . 0 

3 . 2 

3 . 0 

3 . 3 

3 . 2 

3 . 3 

3 . 7 

4 . 1 

102 p 
257 HeV 
1.2 x 10-
17.€ 1 on 

P6 

D5 

D6 

P7 

D7 

D8 

D9 

pa 

4 .0 x 1 0 ' 

4 . 2 x 1 0 2 

4 . 2 x 1 0 ' 

4 .3 x 1 0 2 

5 .5 x 1 0 ' 

2.B 

3 .2 

3 . 4 

3 . 4 

3 .4 

3 .8 

4 . 1 

4 . 4 

0.46 

0 .52 

0 .63 

0.57 

0.74 

2.5 
2.8 
3.0 



TABLE 3. Continued. 

o 

Particle type Specific dose 
Energy 

Particle No. 
Beam size (FWHM) 

Detector 
designation 

TLD dose 
(rad) 

Fission 

(rad) 

dose cal/g per kJ/cra 
Run 

Energy 
Particle No. 

Beam size (FWHM) 
Detector 

designation 
TLD dose 

(rad) 

Fission 

(rad) 

dose 

TLD 
Fissi ons 

NO. 

Energy 
Particle No. 

Beam size (FWHM) 
Detector 

designation 
TLD dose 

(rad) 2 3 8 0 2 3 5 u TLD 238 0 235 u 

•10 9.5 x 1 0 1 3.9 x 1 0 l 2.9 x 10 2 0.76 0.31 2.3 
P9 1.4 x 1 0 X — — 0.11 — 

110 d PI 1.3 x 1 0 2 — — 2.4 — — 
330 MeV Dl 1.5 x 1 0 2 8.0 x 1 0 1 2.0 x io 2 2.7 1.5 3.7 
1.4 x 1 0 U P2 1.5 x 1 0 2 — — 2.B — — 
8.5 cm D2 1.5 x 1 0 2 5.0 x 1 0 1 2.1 x io 2 2.8 0.92 3.9 

P3 1.6 x 1 0 2 — — 2.9 — — 
D3 1.6 x 1 0 2 4.5 x 1 0 l 2.4 x io 2 2.9 0.B3 4.4 
P14 1.9 x 1 0 2 — — 3.5 — — 
D4 1.9 x 1 0 2 (3.0 x 1 0 1 ) " (36! t c 3.5 0.55b (0.66)C 

P5 2.0 x 1 0 2 — — 3.7 — — 
111 d Pll 1.4 x 1 0 2 — — 2.5 — — 

330 MeV D5 1.5 x 1 0 2 4.0 x 1 0 1 1.50 x io 2 2.7 0.74 2.8 
1.4 x 1 0 1 1 D6 1.5 x 1 0 2 5.5 x 1 0 1 1.50 x 10 2 2.B 1.0 2.8 
8.5 cm PI 3 1.6 x 1 0 2 — (2.20_; loV 2.9 — (4.1) a 

D7 1.6 x 1 0 2 4.0 x 1 0 1 2.20 x ID 2 2.9 0.74 4.1 
D8 1.7 x 1 0 2 3.0 x 1 0 1 1.50 x 10 2 3.1 0.55 2.8 
D9 2.0 x 1 0 2 4.0 x 1 0 1 2.20 x 10 2 3.6 0.74 4.1 
P16 2.1 x I D 2 — — 3.9 — — 
D10 1.3 x 1 0 1 1.0 x 1 0 1 2.00 x 

(221 

10 2 

c 
0.24 0.18 3.7 

(0.40) e 

P17 2.0 x 10° — — 0.04 — — 
10 p/cm over central beam region (from segmented ion-chamber data). Assumes 7.3 

Unshielded 2 3 S U foils unreadable. 
cUranium-235 foil shielded with i 0 B . 
Results of two readings. 

eUranium-235 disk shielded with 1 0 B . 
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FIG. 9. Maximum TLD spec i f i c dose versus depth. 

The neutron t ime-o f - f l i gh t spectra (Figs. D1-D7) are charac te r ized by an 
evaporat ion-type d i s t r i b u t i o n with a maximum near E = 3-4 MeV, together 
with a peak from mis iden t i f i ed prompt gamma rays (near channel 322 in F ig . D2) 
and i d e n t i f i e d on the upper abcissa sca le as "y . " At the low-energy end of 
the spectrum, a con t r ibu t ion from room-scattered neutrons i s evident as well 
as another contr ibut ion from mis ident i f ied gamma rad ia t ion . This l a t e r 
con t r ibu t ion i s time-independent and o r i g i n a t e s in delayed gamma-cay a c t i v i t y . 
When these spectra are examined i t must be remembered t h a t , due to the beam 
mic ros t ruc tu re , the time r e so lu t ion i s ~40 ns (FWHM). Thus, events i n the 
spectrum from high-energy neutrons and prompt gamma rays over lap . In 
F i g s . D1-D7, the upper abc i s sa sca le l abe l s the neutron energy, deduced from 
the t ime ca l ib ra t ion (1.41 ns/channel) and the l eng th of the f l i g h t pa th . 
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FIG. 10. Fission dose versus depth. 

Gamma-ray time d i s t r i b u t i o n spectra are shown in F igs . D8-D14. The gamma-ray 
spec t ra exh ib i t a "prompt" gamma-ray peak superimposed on a long-term time-
independent background, represent ing for the most par t beam-induced delayed 
a c t i v i t y . This is i l l u s t r a t e d in Fig. D9, the spectrum associa ted with 
deuteron bombardment of Al . The FWHM of the time d i s t r i bu t ion i s found from 
these data to be 42 ns (30 channels) . 

Table 4 l i s t s : 
1. the in tegra ted counts of both neutrons and prompt y rays obtained 

in t h i s fashion; 
2. these y i e ld s normalized with neg l ig ib l e error to the ion iza t ion 

chamber current ; 
3 . the r a t i o of the two y ie lds ; and 
4. an est imate of the detected source s t rength at the t a r g e t . 
A de ta i l ed examination of the shape of the neutron t ime-o£- f l igh t spectra 

23 D 
r e v e a l s some i n t e r e s t i n g f e a t u r e s . For U, the spec t ra l shape i s indepen­
dent of the bombarding p a r t i c l e type (p or d ) . The same statement appl ies to 
the s p e c t r a obtained with the Fe t a r g e t , although with l e s s c e r t a i n t y . This 
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FIG. 11. 500-MeV electron specific dose versus depth. All TLD's were mounted 
in Lucite holdei s (mass of holders is included). Error bar on first datum for 
Hun 92 is due to malfunction of TLD reader on this chip. 

is because the neutron time-of-flight spectrum associated with the proton bom­
bardment of Fe has poor statistics. Also, it was obtained with intermittent 
beam conditions and so the gamma-ray time-independent background is high. 

When the spectrum resulting from bombarding Al with deuterons (Fig. U2) 
is compared with the spectrum resulting from deuteron bambardment of u 
(Fig. D4), the only shape difference is the pronounced peak in the Al spectrum 
from misidentified gamma rays. When the spectrum resulting from bombarding an 
Fe target (Fig. D3) is compared with that resulting from bombarding , 0 U , a 
slightly different slope for E n > 8 MeV is suggested, such that the spec­
trum associated with the Fe target is slightly harder than that associated 

238 with the U target. However, this difference becomes insignificant when a 
small ssiount of misidentified gamma radiation is mixed in and when statistics 
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TABIE 4. Prompt re turn neutron and gamma-ray d a t a . 

Detected 
Ion- Number of Detected0 4TT sourt ;e strength 

Particle 
Energy 
(MeV) 

chamber 
pulses 

incident 
particles 

Total Yield Ratio 
n/Y 

at tarqe t 
Target Particle 

Energy 
(MeV) 

chamber 
pulses 

incident 
particles n y 

Ratio 
n/Y n/particle Y/particle 

Blank d 330 717 3.8 x 10 8 886 479 1.23 (0.015) (0.00B1) 
13-in. Lucite d 330 685 3.6 x 10 8 4168 2521 1.62 0.073 0.045 
7-in. aluminum d 330 1163 6.2 x 10 8 14052 8119 1.73 0.15 0.084 
3-in. iron d 330 745 3.9 x 10 8 9691 6456 1.50 0.16 0.10 

P 257 1184 0.36-1.2 x 10 9 4309 3320 1.29 0.023-0.077 0.018-0.060 
2-in. 2 3 8 U d 330 619 3.3 x 10 B 29524 7222 4.08 0.58 0.14 

P 257 1367 0.41-1.4 x 10 9 21603 5098 4.23 0.10-0.34 0.024-0.0B 
2 5 2 C f - — — — 240603 23B155 1.01 — — 

S t a t i s t i c a l e r rors are estimated to be 10% in yield and 148 in the r a t i o n/y. 

Range for proton daj.a based on confl ict ing C and TLD data (3 x 10 vs 1 x 1 

Measured by th i s detector at i t s locat ion . No efficiency has been, included. 



are considered. The same statement may be made when the spectrum produced by 

the Lucite t a rge t (Fig. Dl) i s compared with the spectrum associa ted with the 
230 

U t a rge t . These da ta , t he re fo re , e x h i b i t no evidence of a change in the 

neutron energy spectrum as a function of t a rge t atomic number or incident 

p a r t i c l e . 

The yield of neutrons is sensitive to both the target atomic number and 
the type of bombarding particle (p or d). During data collection, the 
incident beam was monitored through the charge collected in an ionization 
chamber located in the beam line. The ionization-chamber output counter was 
calibrated separately and (in terms of the entries in Table 4, column 4) one 

6 * lonization-chamber count represents either 0.3 to 1.0 x 10 protons or 
5 5.3 x 10 deuterons, appropriately. Columns 9 and 10 of Table 4 present 

the neutron and gamma-ray counts per incident particle. It is clear that the 
neutron yield in particular, and also the gamma-ray yield, increase with 
increasing target atomic number. In Table 5, the neutron yields, the gamma 
yields, and the ratio of the two are compared to the corresponding entries 

238 when U is the target. 
The absolute cross section may be estimated if one knows the calibration 

of the ionization chamber that monitors the incident beam and the counter 

TABLE 5. Neutron yields, Y ~ r a v yields, and their ratio for various targets 
238 normalized to the respective quantities for a U target. 

Incident 
particle Target 

Neutron 

y ie ld 

Y-ray 

y i e ld Rat io 

Lucite 

Al 

Fe 
238 U 

Fe 
238„ 

0.13 

0.25 

0.27 

1 

0.23 

1 

0.32 0.40 

0.60 0.42 

0.74 0.37 

1 1 

0.75 0.30 

1 1 

* 11 
The reader i s reminded of the inconsis tency between the TLD and C 

ca l ib ra t ion data discussed e a r l i e r . 
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eff ic iency as a function of neutron energy. The e f f i c i ency of the counter may 
252 be measured by counting a Cf source placed at the sample s i t e for a known 

time i n t e r v a l . Figures D15 and D16 i l l u s t r a t e the neutron and gamma-ray 
252 t ime-of - f l igh t spec t r a , r e spec t i ve ly , for the Cf source . The source was 

counted in the experimental geometry with the same e l e c t r o n i c arrangement. 
252 For the Cf f i s s i o n neutron spectrum, we found tha t the detector had a 

counting e f f i c i ency per f i s s ion of (6.61 ± 0,66) x 10~ %. An a r b i t r a r y 

error of 10% i s assigned to the source s t rength . The absolu te ca l ib ra t ion of 

the ion iza t ion chamber i s given above. Assuming tha t the neutron emission 

spectrum i s s imi la r Lor spa l l a t i on reac t ions and f i s s i o n , one can est imate the 

absolute c ross sec t ion using t h i s e f f i c i ency . However, i t i s clear that the 
252 

Cf spectral shape is quite different from the spectral shape measured 238 with, e.g., a U target: the spallation spectrum exhibits a great many 
252 more high-energy neutrons than the Cf spontaneous fission spectrum. Thus 

this procedure of obtaining an absolute measurement is only a rough one (suit­
able, however, for field use). 

Very little information was obtained on the prompt gamma-ray pulse height 
distribution with the experimental arrangement described, because of pulse 
pile-up during the beam pulse. A visual inspection of the pulse height 
suggested that the heavier targets had some gamma rays with energy greater 
than 2 MeV. Another source of evidence for differences in the gamma-ray 
spectra is contained in the neutron time-of-flight spectra. Because of the 
nature of the pulse-shape discrimination processes, gamma-ray pulses corres­
ponding to low-energy gamma-ray events may be mistakenly identified as neutron 
events, and thus appear in the neutron spectra. Prompt events appear in the 
neutron time-of-flight spectra corresponding to the velocity c. Examination 
of the neutron time-of-flight spectra indicates that the ratio of low-energy 
gamma rays to neutrons varies from target to target, suggesting a change in 
the gamma-ray pulse-height distribution with target. 

DISCUSSION AND CONCLUSIONS 

The data presented provide detailed information on charged-particle 
beam-induced dose at different locations in selected targets from a variety of 
particles. Not all of the information contained in the raw data has yet been 
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ex t r ac t ed . Many photographic films have not been developed or d ig i t i zed and 
some of the Lexan has not been read. 

The uncer ta in ty of the TLD doses i s about ±15% while the Lexan-track 
counting i s more l i k e ±50%. With these unce r t a in t i e s the following conclu­
sions may be drawn: 

1. Even if not measured in d e t a i l , there i s some buildup for a l l 
p a r t i c l e s at a l l energies measured, including those reported in Ref. 6, i . e . , 
i n i t i a l l y the dens i ty of energy deposited increases as a function of target 
depth. 

2. There i s l e s s than a 15% dif ference (in terms of energy deposited in 
the TLD's per uni t of energy delivered) between the 260-MeV proton beam and 
the 330-MeV deuteron beam. The f i s s ion dose has a similar d i f fe rence . 

3. Both the 260-MeV proton and the 330-MeV deuteron beam deposit 
s i g n i f i c a n t l y more energy in the f i r s t 70 g/cm of the t a rge t than any other 
energy or beam measured. Then the energy deposited rapidly drops off past the 
Bragg peak. 

4. Specif ic dose r e s u l t s vary with beam size and shape; thus , one should 
be cautious when comparing the r e s u l t s from one run to the next . For example, 
beam s izes in e l ec t ron and most proton runs are d i f ferent enough to inval ida te 
absolute comparisons of spec i f ic dose. For a val id comparison, the beam s ize 
and shape must be i d e n t i c a l from one inc ident beam to the next . 

238 
5. The U f i s s ion dose i s usual ly about two to tenfold lower than the 235 TLD dose for both protons and deuterons. The dose from f i s s i o n s in 0 

unshielded from low energy neutrons is roughly comparable to the TLD flose. 
235 

6. The U f o i l shielded from the low energy neutrons has a f i ss ion 
235 

dens i ty nearly ten times lower than the unshielded 0 p e l l e t s , demonstrat­
ing the s ign i f i can t populat ion of low-energy (eV) neutrons. 

7. Fission and TLD doses were higher when measured on the i n t e r i o r of 
the uranium p l a t e s compared with those measured on the e x t e r i o r (but phys ica l ly 
near) for the high-energy beams reported previous ly . These appear now to be 
e s s e n t i a l l y equal a t these energies . 

8. Return r a d i a t i o n measurements from proton and deuteron beams ind ica te 
s ign i f i can t numbers of both neutrons and gamma rays escape from thick t a r g e t s . 

238 Those t a rge t s ( U and Fe) exposed to both p a r t i c l e s have about the same 
n/v r a t i o . However, the t o t a l number of p a r t i c l e s from deuteron bombardment 
i s 1.7 to 5.8 times t h a t from protons . 

27 



ACKNOWLEDGMENTS 

The proton ;and deuteron >»ork was 'sponsored by Dr. Larry Havard of 
O.S. Army Ballistic Missile Defense Advanced Technology Center (BMDATC), 
Huntsvitie^ Alabama, under contract MIPR #W31 RPD-93-Z169. The electron beam 
study was funded by the Department of Energy (DOE) under contract number 
W-7405-Eng-48. The staff at the accelerator laboratories where the measure­
ments were made deserve our gratitude for providing accelerator time and 
technical support. Thanks for special efforts are due to Drs. E. Lofgren, 
A. Smith, J. Alonso, K, Crebbin, and F, Lothrop of LBL, Berkeley; Prof. M. 
Yearian, Dr. R. Zdarko, and Mr. D. Lee of Stanford. At Lawrence Livermore 
Laboratory thanks are also due to Drs. H. Hicks and R. Nagle for providing the 
gamma-ray counting facilities, to C. Slettevold and C. Weaver for fission 
track counting, C. Sundbeck of dosimetry for measurements of TLD outputs, 
C. Dittmore and W. Trimble of the photography group, and to members of the 
technical staff of LLL, especially P. Duke and R. Sabin, for many efforts in 
support of the experiments. Special thanks are to be given to Dr. Hans Kruger 
for his interest and support during the execution of this project. 

28 



REFERENCES 

1. RSIC Computer Code Col lec t ion , NMTC, Monte Carlo Nucleon-Meson Transport 
Code System, Oak; Ridge Na t iona lLabora to ry , Oak Ridge, TN, CCC-161C 
(1974) . 

2. RSIC Computer Code Collection, HETC, Monte Carlo Nucleon-Meson Transport 
Code System, Oak Ridge National Laboratory, Oak Ridge, TN, CCC-178 (1974). 

3. T. W. Armstrong and B. L. Colborn, LHI Code Development Study, Science 
Applications, Inc., La Jolla, CA, SAI-78-709-LJ (1979). 

4. A. van Ginneken, CASIM, A Program to Simulate Transport of Hadronic 
Cascades in Bulk Matter, Fermi National Accelerator, Batavia, IL, FN-272 
(1974). 

5. H. M. Colber t , SANDYL, A Computer Program for Calculating Combined 
Photon-Electron Transport in Complex Systems, Sandia Labora to r ies , 
Albuquerque, NM, SLL-74-0012 (1974). 

6. K. Crase, W. E. P a r l e y , H. Kruget, D. Selway, G. S. Sidhu, Measurement of 
Energy Deposited by Charged Particle Beams In Composite Targets, Lawrence 
Livermore Laboratory, Livermore, CA, UCRL-52459 (1977). 

7. W. E. Far ley, 500 MeV Electron Beam Bench Mark Experiments and 
Calculations, Lawrence Livermore Laboratory, Livermore, CA, D-79-10 
(1979). 

BSS/kt 

29 



OOSE - RADS 
B - 2.500E-0I 
C - 3.000E-0I 
D - 5.000E-01 
E - 7.500E-01 
F - 1.000E+00 
G - 3.000E+00 
H - 1.000E+01 
I - 1.000E+02 
J - 1.000E+03 
K - 2.500E+O 

RUN DATE 1/17/78 
PARTICLE ELECTRON 
BEAM ENERGY 500 MEV 
TARGET FP RUN 91 
PLATE NO PI 
PLAIE L0CAT10N..1 

« n if CM. 

* I 1 JJ 
45° 90° 135° 

A - 2 



DOSE - RAOS 
B - 6.000E-01 
C - 7.00QE-01 
0 - 8.000E-01 
E - I.300E+00 
F - 2.000E+00 
G - 3.000E+0Q 
H - 5.000E+00 
I - 5.000E+01 
J - S.OOOE+OE 
K - 2.500E+0M" 

RUN DATE 1/17/7B 
PART I CLE ELECTRON 
BEAM ENERGY 500 MEV 
TARGET FP RUN 91 
PLATE NO PI 

'ATE LOCATION.. I 

x 

» 

* 

i CM. 

. 0° 45° 

/ \ 

M 

"STB! '• 
90° 

H "f" 

.. r -
! ' ! 
i •' I 

i n 

! • I 

135° 

A-3 



DOSE 

, ; 450 90° 135° 

A-4 



DOSE - RAOS 
B - 2.000E+00 
C - 5.000E+00 
D - 1.000E+01 
E - 2.000E+01 
F - 5.000E+01 
G - I.000E+O2 
H - 5.000E+02 
I - 1.000E+03 
J - 1.OO0E+01 
K - 3.H00E+0' 

45° A 
/ \ 

/ \ 

y / \ 

90° / 135° 

A-5 



DOSE - RADS 
D - 3.500E-0I 
C - 5.000E-01 
D - 2.000E+00 
E - 5.000E+00 
F - 1.000E+01 
G - 2.000E+01 
H - 5.000E+01 
I - 1.000E+02 
J - 1.000E+03 
K - 1.250E+04" 

RUN DATE I / 17/78 
PARTICLE ELECTRON 
BEAM ENERGY 500 MEV 
TARGET FP RUN 91 
PLATE NO P3 
PLAIE LOCATION..4 

• > 

* CM. 

45° 90° 3 ~ - , . , 135° 

•LI. 
' I 

A-6 



DOSE 
a 
c 
D 
E 
F 
G 
H 
1 
J 
K 

RADS 
000E+01 
OOOE+OI 
O00E+O1 
000E+08 
oooe+oe 
OOOE+OS 
000E+03 
000E+03 

l.a50E+OH 
2.4OGE+04" 

RUN DATE 1/17/78 
PARTICLE ELECTRON 
BE AH ENERGY SOO MEV 
TARGET FP RUN 91 
PLATE NO P3 

E LOCATION. .«• 

0° 

f 

45° •J? 
1"' 
1 . 

90° r 135° 
/ 

/ 
/ 

! 
''\ i 

i 

i 

A-7 



DOSE - RADS 
B - 3.000E-01 
C - 5.OOQE-0I 
D - 2.000E+00 
E - 5.000E+00 
F - l.OOOE+01 
G - 2.000E+01 
H - 5.000E+01 
I - I.0O0E+02 
J - I.000E+03 
K - H.700E+03* 

RUN DATE 1/ 17/78 
^ARTICLE ELECTRON 
BEAM ENERGY 500 MEV 
TARGET FP RUN 91 
PLATE NO PH 
PLAIE LOCATION..5 

* CM. 

0° 45° 
" ! 

I 1 ' • 

90° 135° 

A-6 



DOSE - RADS 
8 - 3.000E+01 
C - 5.000E+01 
0 - 1.000E+02 
E - a.oooE+oa 
F - 5.000E+02 
G - 1.OOOE+03 
H - 2.OOOE+03 
1 - 3.OOOE+03 
J - H.70QE+03 
K - 9.200E+03" 

RUN DATE 1/17/78 
PARTICLE ELECTRON 
BEAM ENERGY 500 HEV 
TARGET FP RUN 91 
PLATE NO P4 
PLAIE LOCATION..5 

Wrm 

A-9 



DOSE - RAOS 
B - S.OOOE-OI 
C - 7.000E-01 
D - a.OOOE+00 
E - 5.000E+00 
F - 1.OO0E+01 
G - 8.000E+01 
H - 5.000E+01 
I - 1.000E+08 
J - 1.000E+03 
K - 1.500E+03" 

RUN DATE 1/17/78 
PARTICLE ELECTRON 
BEAM ENERGY 500 MEV 
TARGET FP RUN 91 
PLATE NO P5 
PLAJE LOCATION..6 

% CM. 

, 45° 90° 135" 

A-10 



DOSE - RAOS 
B - 5.000E+Q1 
c - l.oooe+oa 
0 - 2.Qooe*oa 
E - 5.000E«02 
F - 7.0Q0E«0a 
G - I.000E+03 
H - 1.750E*03 
1 - 2.000E+03 
J - 2.500EtO3 
K - H.750E+031 

RUN DATE 1/17/78 
PARTICLE ELECTRON 
BEAM ENERGY 500 HEV 
TARGET FP RUN 91 
PLATE NO P5 
PLATE LOCATION..6 

"I 
135° 

X-ll 



OOSE - RAOS 
e - i.oooE-oi 
C - 2.O00E-O1 
0 - 5.000E-01 
e - a.oooE*oo 
F - 5.000E+00 
0 - 7.000E+00 
H - I.000E*01 
i - a.oooE*oi 
J - 5.000E*Ot 
K - HiSOOE+OH" 

RUN DATE . .1 /17/76- . . 
PART 1 CLE r i T w . ..ELECTRON 
BEAU ENERGY... ..soo rev 
TARGET. 
PLATE N O . . . . . . . P6 
PLAfE LOCATION..1 

* CM. 

0° f t? 
*' 

45° 

il 
11 
/' 

J \ 
- ^ 

90° 

I T 

' i '! ! ''I i !''; 

i ' r 

135° 

A-12 



DOSE - RAOS 
B - 7.000E-01 
C - 8.Q00E-01 
:D352.000E*00? 
E ^S.0O0E*OO 
F - l.OOOE+01 
e - i.oooE+oa 
H - 5.000E*0a 
I - 1 000E*03 
J - 4.300E*Q<« 
K - 8,b00E*O4* 

RUN OATE 
PARTICLE^. . 
BEAM ENERGY. 
TARGET. . : . . . 
PLATESNO, . . . 
PLAIE LOCATION..! 

. . 1 / 1 7 / 7 8 
. . .ELECTRON 
v?500 MEV? 

. . ^ P : RUN 93 
, . . P6 

* CM. 

0° A It?- - • 

-• 
!.-
S , * Jl v _ i 

"r 1 
1 
! 

135° 

j 'Q 
A-13 



DOSE - RAOS 
B - 1.000E-OI 
C - 7.000E-0I 
0 - a.OOOE+QOr 
E - 5.000E+00 
F - 1.000E+OI 
G - 5.000E+01 
H - 1.000E+02 
1 - 5:OQ0E+OS 
J - l.OOOE+03 
K - 2.400E+OH* 

90° 135° 

/ \ 
"I 

A-14 



DOSE - RAOS 
B - 6.000E*00 

l.000E*QI 
.000E*0l 
.000E*0l 
.OO0E*02 
.000E*02 
.0O0E+O3 
.000E*03 
.tOOE+OH 

c 
0 
E 
F 
G 
H 
1 
J 
K 

2. 
5. 
I. 
5. 
I. 
5. 
a. •«.700E*04* 

RUN DATE 1/17/7B 
PARTICLE ELECTRON 
BEAM ENERGY 500 MEV 
TARGET FP RUN 92 
PLATE NO n 
PLAIE LOCATION..3 

1 

* CM. 

0° A ** 46* I 90° A 
/ 

/ 

ItJ? 

\ 
\ 

135° 1 

/ x 
' : . : : . . .•• 

' ^ 
,.• ' 

/ x 

A-15 



DOSE - RADS 
e - e.oooE+oi 
C - 5.000E+01 
0 - 1.000E+02 
E - 8.000E+02 
F - 5.000E+02 
G - 1.0D0E+03 
H - 2.000E+03 
1 - 3.000E+03 
J - 5.600E+03 
K - I.000E+04" 

RUN DATE I/17/7B 
PARTICLE ELECTRON 
BEAM ENERGY 500 MEV 
TARGET FP RUN 92 
PLATE NO P8 
PLAIE LOCATION..5 

n CM. 

45° 

/ ' V 
90° 

! : 

! • • • ! 

iii 'II " ' " 
£•; ;; 135° 

A-16 



DOSE - RAOS 
B - 6.000E-OI 
C - l.000E«00 
D^~2.00QE*001 
E - 5.000E+00 
F - I.OOOE+OI 
G - K 5 . 0 0 0 E * O I T 
H - I.OOOE+Oa 
I - 5.000E+03 
J - I.000E+03 
K - S-SOOEtOS1' 

RUN DATE. . . 
PARTICLE... 
BEAM ENEROY 
TARGET..ST. 
PLATE!NO.,. 

. . J / n / 7 8 

..ELECTRON 
•>500 MEV, 
S.FP RUN 92 
. . -' Pff 

PLAIEfLOCATION^vS 

| t f r - - l t | 

•• 45° J l\ ft? 

!"' J 
I-' 

90° i |\ t £ 

!• v 
A-17 



DOSE - RADS 
B - 4.O00E+O0 
C - 5.O00E+OO 
0 - 6.O00E+OO 
E - 8.000E+00 
F - 9.000E+QQ 
G - I.O00E+OI 
H - l.aOOE+Ol 
1 - 1.500E+01 
J - 2.000E+01 
K - 2.500E+01" 

RUN OATE l/H/78 
PARTICLE ELECTRON 
BEAM ENERGY 5C0 HEV 
TARGET FP RUN 92 
PLATE NO P9 
AIE LOCATION..6 

SWE-! :; 45° 90° 135° 

A-18 



DOSE - RADS 
B - 1.1OOE+0! 
C - l.SOOE+01 
0 - 1.300E+01 
E - 1.500E+01 
F - 1.700E+01 
6 - 1.900E+01 
H - 2.000E+01 
1 - 2.500E+01 
J - 3.000E+01 
K - 3.300E+0L" 

RUN DATE 1/17/78 
PARTICLE ELECTRON 
BEAM ENERGY 500 MEV 
TARGET FP RUN 93 
LATE NO P9 
PLAIE LOCATION..6 

45° 

iiltiii 

A 
" 

90° IW? 

V 
\ 

135° 

! I 

A-19 



DOSE - RAOS 
B 
C 

H.000E+00 
S.OOOE+00 

D - 6.000E+00 
E - 7.000E+Q0 

1.000E+01 
2.000E+01 
3.000E+01 
5.000E+01 
7.500E+01 
9.000E+01* 

RUN DATE 1/17/78 
PARTICLE ELECTRON 
BEAM ENERGY 500 MEV 
TARGET FP RUN 92 
PLATE NO P10 
PLAIE LOCATION..7 

" o° 
g3-S?.l 

i 45° 90° 135° 

I ; 

A-20 



DOSE - RADS 
B - a.S00E+01 
C - 3.000E+01 
D - 4.000E+01 
E - 5.000E+01 
F - 6.000E+01 
G - 7.000E+0I 
H - B.000E+01 
I - 9.000E+01 
J - 9.SO0E+OI 
K - l.OOOE+Oa" 

RUN OATE 1/17/78 
PARTICLE ELECTRON 
BEAM ENERGY 500 tlEV 
TARGET FP RUN 92 
PLATE NO PIG 
PLAIE LOCATION..7 

n CM. 

A jS. 5=- . / \ £= ^s. 

0° J 
1 ' 

; 

45° I 

V \ s 

• «•" A " t f • 
. / \ • / \ 

I ' / \ « • 
/ , ' . 1 ' . / " i ! 

N • 
1 

135° 

A-21 



DOSE - RAOS 
B 
C 
0 
E 
F 
G 
H 
I 
J 
K 

RUN DATE 3 / 1 6 / 7 8 
PARTICLE PROTON 
BEAM ENERGY 2 5 0 MEV 
TARGET FP RUN 101 
PLATE NO P I 

TE LOCATION. . ! 

* CM. 

45° 90° 135° 

A-22 



DOSE - RAOS 
B - E.OOOE+02 
C -- 2.500E+02 
D -- 3.QQ0E+02 
E -- 3.500E+05 
F -- t.OOOE+Da 
G -- 4.500E+02 
H • - 5.000E+02 
I -- 5.500E+02 
J • - 6.000E+05 
K - 6.500E+Q2 

RUN DATE 3/16/78 
PARTICLE PROTON 
BEAM ENERGY 250 MEV 
TARGET FP RUN 101 
PLATE NO Dl 
PLATE LOCATION..1 

i il » CM. 

A-23 



DOSE - RAOS 
B - 2.618E+02 
C - 2.8H6E+02 
D - 3.079E+02 
E - 3.312E+02 
F - 3.5H5E+02 
G - 3.778E+02 
H - H.OUE+02 
I - 4.244E+Q2 
J - 4.477E+02 
K - 4.472E+02 

RUN DATE 3/16/78 
PARTICLE PROTON 
BEAH ENERGY 250 MEV 
TARGET FP RUN 101 
PLATE NO P2 
PLATE LOCATION..2 

1 CM. 

45° 90° ' 135° 

A-24 



DOSE - RADS 
8 - 2.794E+02 
C - 2.982E+02 
D - 3.203E+02 
E - 3.424E+02 
F - 3.645E+02 
G - 3.B66E+02 
H - 4.087E+02 
1 - 4.308E+02 y J - 4.529E+02 JB 
K - 4.496E+02 / 

RUN DATE 3/16/78 
PARTICLE PROTON 
BEAM ENERGY 250 MEV 
TARGET FP RUN 101 
PLATE NO D2 
PLATE LOCATION..2 

0° 45° '! 1 135° 

A-25 



DOSE - RADS 
B - 2.000E+02 
C - 2.500E+02 
0 - 3.000E+02 
E - 3.500E*02 
F - 4.000E+Q2 
G - 4.500E+02 
H - 5.000E+02 
1 - 5.500E+02 
J - 6.000E+02 
K - 6.500E+02 

RUN DATE 3/16/7B 
PARTICLE .PROTON 
BEAM ENERGY.....250 MEV 
TARGET.........,FP RUN 101 
PLATE N0........P3 
PLATE LOCATION..3 

45° S Tw 135° 

' • • ' • ! 

A-26 



DOSE - RADS 
B --. a.oooE*oa 
C-.- 2.500E»02 
0 - 3.000E+02 
E - 3.500E+02 
F - H.OOOE+OB 
G - 4.500E+02 
H - 5.000E+02 
I - 5.500E+02 
J - 6.000E+02 
K - 6.500E+02 

RUN DATE ,3/16/78 
PARTICLE .PROTON 
BEAM ENERGY 250 MEV 
TARGET FP RUN 101 
PLATE NO D3 
PLATE LOCATION..3 

* CM. 

"•! 45° 90° " 135° 

A-27 



DOSE - RAOS 
8 - 2.000E+02 
C - 2.500E+02 
D - 3.000E+02 
E - 3.500E+02 
F - 4.000E+02 
G - 4.500E+02 
H - 5.000E+02 
I - 5.500E+02 
J - G.OOOE+Oe 
K - 6.500E+02 

RUN_DATE 3/16/78 
PARTICLE, .. ......PROTON 
BEAM„,ENERGYr... J!250jMEV 
TARGET FP RUN 101 
PLATE N O . . . . P4 

TE LOCATION..4 

* CM. 

:! 0° :i 45° • 90° • 135° 

A-28 



DOSE - RADS 
B - 3.000E+03 
C - 2.500E+02 
D - 3.000E+03 
E - 3.500E+02 
F - 4.000E+02 
G - "+.500E+02 
H - 5.000E+03 
I - 5.500E+03 
J - 6.000E+03 
K - 6.500E+02 

RUN DATE 3/16/7B 
PARTICLE...., .PROTON 
BEAM ENERGY ;350^MEV 
TARGET..; FP RUN 101 
PLATE NO OH 
PLATE LOCATION..4 

X 

T * C M . 

0° 45° 90° •: 135° 

A-29 



DOSE • - RADS 
B - 6, .050E>00 
C - 1. .328E+02 
D - 1. .964E+02 
E - 2, .60IE+02 
F - 3 .238E+02 
G - 3 .974E+02 
H - 4. .5I1E+02 
1 - 5 , IH7E+02 
J - 5 .7B3E+02 
K - 6 .415E+Q2 

RUN DATE 3/16/78 
PARTICLE PROTON 
BEAM ENERGY 250 MEV 
TARGET FP RUN 101 
PLATE NO P5 
PLATE LOCATION..5 

or m 1 
! 1 
I 1 t 

45° 90° 135° 

i '•• 

1 ; • : 

A-30 



DOSE - RAOS 
B - 2.354E+02 
C - 2.528E+02 
D - 2.722E+02 
E - 2.916E+02 
F - 3.110E+02 
G - 3.30>«E+02 
H - 3^9BE+02 
I - 3.692E 
J - 3.B86E 
K - 3.866E+02 

RUN DATE 3/16/78 
PARTICLE PROTON 
BEAM ENERGY...,S250 MEV 
TARGET FP RUN 102 
PLATE NO P6 

LATE LOCATION..1 

* CM. 

0° 45° 1 90° 135° 

A - 3 1 



DOSE - RAOS 
B j — 2;OO0E*O2 

2.500E+02 
3.oooe+oa 
3i500E+02 
'j.oooE+oa 
H.500E+62 
5,boOE%2 
5,500E+02 
e.oooE+oa 
6.500E+02 

RUN DATE 3/M6/78 
PARTICLE:... ....-.-.-.'PROTON; 
BEAM ENERGY .250IMEV 
TARGET FP RUN 102 
PLATE NO. D5 
PLATE LOCATION..! 

x 

* CM. 

0° IWH 

/ ' 
' - • • ! 

45° :i 90° :! 135° 

A-32 



DOSE - RADS 
B - 2.805E+02 
C - 3T066E+0a 
D - 3.324E+02 
E - 3:5B2E+0a 
F --3.B40E+02 
G - 4.09BE+02 
H - 4.356E+02 
1 - 4.614E*02 
J - 4.972E+0e 
K - 4.B75E+02 

RUN DATE 3/16/7B 
PARTJ CLE PROTON 
BEAM ENERGY....^ 250 MEV 
TARGET . . ;FP RUN 102 
PLATE NO.... ... .06 
PLATE LOCATION.:2 

l » CM. 

' ' t~. -. 
90° fh. i l -

/ '-—J '~ 

" 135° 

A-33 

http://fh.il-


DOSE - RADS 
B - 2.000E+Q2 
C - 2.500E+02 
D - 3.000E+02 
E - 3.500E+02 
F - 4.000E+02 
G - 4.500E+02 
H - 5.000E+02 
I - 5.500E+02 
J - 6.000E+02 
K - 6.500E+02 

RUN DATE 3/16/78 
PARTICLE PROTON 
BEAM ENERGY 250 MEV 
TARGET FP RUN 102 
PLATE NO PI 
*>bATE LOCATION. .2 

0° 45° •; 90° 135° 

! i 

; i 

A-34 



DOSE -- RAD5 
B -• 3 ia<*E+aa 
C -• 3 350E+02 
D -- 3 605E+02 
E -- 3 BBOE+02 
F -- H 1I5E+02 
G -- H 370E+02 
H - H 625E+02 
1 - H B80E+02 
J • - 5 135E+02 
K - 5 106E+OE 

RUN DATE 3 / 1 6 / 7 8 
PARTICLE PROTON 
BEAM ENERGY 250 MEV 
TARGET FP RUN 102 
PLATE NO 07 
PLATE LOCATION..3 

* CM. 

0° 45° " 90° •: 135° 

A-35 



DOSE - RAOS 
B - 3.454E+02 

3.702E+02 
3.983E+02 
4.264E+02 
4.545E+02 
4.826E+02 
5.107E+02 
5.3BBE+02 
5.B69E+02 
5.636E+02 

RUN DATE 3/16/78 
PARTICLE PROTON 
BEAM ENERGY 250 MEV 
TARGET FP RUN 102 
PLATE NO DB 
PLATE LOCATION..4 

T x C M . 

45° 90° 135° 

A-36 



DOSE -• RADS 
B - 2 OOOE+02 
C - 2 500E+02 
0 - 3 000E+02 
E - 3 500E+02 
F - H OOOE+02 
G - t 500E+02 
H - 5 OOOE+02 
I - 5 500E+02 
J - 6 OOOE+02 
K - 6 500E+02 

RUN DATE 3/16/78 
PARTICLE PROTON 
BEAM ENERGY 250 MEV 
TARGET FP RUN 102 
PLATE NO 09 
PLATE LOCATION..5 

* CM. 

0° 45° 1 90° 135" 

A-37 



DOSE - RAOS 
B - 2.OODE+02 
C - 2.5QOE+02 
D - 3.0O0E+02 
E - 3.500E+02 
F - H.D00E*02 
G - H.5O0E*0a 
H - 5.000E+02 
I - 5.500E+02 
J - 6.000E+02 
K - 6.500E+02 

RUN DATE 3M6/78 
PARTICLE PROTON 
BEAM ENERGY 250 MEV 
TARGET FP RUN 102 
PLATE NO P8 
PLATE LOCATION..3 

* CM. 

:i 45° 90° 135° 

A-38 



DOSE - RADS 
B 
C 
0 
E 
F 
G 
H 
I 
J 
K 

RUN DATE 3/IB/7B 
PARTICLE PROTON 
BEAM ENERGY S50 MEV 
TARGET FP RUN 102 
PLATE NO DIO 
PLATE LOCATION.,6 

0° :| 45° i 90° 135° 

A-39 



DOSE - RADS 
1.000E+01 
a.O00E+01 
3.000E+01 
H.000E+0I 
5.000E+OI 
6.000E+01 
7.000E+01 
B.000E+01 
9.000E+0I 
1.000E+0S 

RUN DATE... 
PARTICLE... 
BEAM ENERGY 
TARGET..... 
PLATE NO. 
PLATE LOCATION..4 

. . 3 / 1 6 / 7 8 

..PROTON 

. .250 MEV 

. .FP RUN 102 

. .P9 

* — r « 1 — " — i " - i "I C M . 

0° m ,45° :: 90° : 135° 

i ! 
I 
; 

v . I 

A-40 



DOSE -.,RADS_ 
B"- JJ738E+01 
c - H-ia&teioi 
D - 5.306E+01 
E - 6.548E+01 
F" - 7.790E+01 
G - 9.032E+01 
H - 1.027E+ba 
I - 1.152E+02 
J - I.276E+02 
K - I.384E+C2 

•.RUN; DATE 7/15/78 
PARTICLE .DEUTERON 
BEAM ENERGY 330 MEV 

i ¥ TARGET .FP;RUN n o 
V PLATE NO PI 
V >TLATE LOCATION..! 

45° 90° 135° 

A-41 



DOSE - RADS 
B - 5 610E+01 
Cs=a? .960E+01 
b - 9 .390E+01 
E - 1 .082E+0E 
F - 1 .2S5E+0S 
G - 1 .360E+O2 
H - 1 .511E+02 
t - 1 .654E+0a 
J - 1 ,797E+03 
K - 1 .8B9E+03 

RUN DATE 7/I3A7S 
PARTICLE DEUTERON 
BEAM'ENERGY 330"MEV 
TARGET FP RUN 110 
PLATE NO Dl 
PLATE LOCATION..! 

T * C M . 

0° 45° :! 90° 135° 

A-42 



DOSE - RADS 
B - B.anE+OO 
C - 3.95BE+0I 
0 - 5.563E+01 
E - 7.16BE+01 
F - B.773E+01 
G - 1.03BEt02 
H - 1.19BE+02 
1 - 1.359E+02 
J - 1.519E+02 
K - 1.673E+02 

RUN. DATE 7 /15 /78 
PART I CCEV,. .'. DEUTERON 
BEAM; ENERGY 330? MEV 
TARGET.'..' FP RUN 110 
PLATE'NO P2 
PLATE LOCATION..2 

x 

CM. 

45° « • 

/ \ 
/ 

90° 

/-" 
i ! 

135" 

A-43 



D O S E - RAOS 
"Bar 5.599E+01 
£ -?ra.33aE+oi 
0 - 9T953EV01 
E - 1.157E+02 
F - 1.319E+02 
G - 1.482E+02 
H - 1.6H4E+02 
1 - 1.B06E+02 
J - 1.968E+02 
K - 2,079E+02 

RUN DATE 7/15/78 
PARTICLE DEUTERON 
BEAM ENERGY 330 MEV 
TARGET. FP RUN 1 10 
PLATE NO D2 
PLATE LOCATION..2 

11 

l » CM. 

0° Ifcr 

f ^--—~ ^ 
\ 

~~ 
I 

45° , 1 -I-
:i 135° 

A-44 



DOSE - RADS 
B - 7.524E+00 
C - H.367E+01! 
D - 6.209E+01 
E - 8.050E+01 
F - 9.892E+01 
G - I .173E+02 
H - 1.358E+Q2 
I - 1.542E+02 
J - 1.726E+02 
K - 1.903E+02 

RUN DATE 7 /15 /78 
PARTICLE. . . . . ..DEUTERON 
BEAH ENERGY.. . . .330 MEV 
TARGETS . FP RUN 110 
PLATESNO . . . . P 3 
PLATE LOCATION..3 

135° ¥H 

A-45 



DOSE • RADS 
B - H 939E+00 
C - 4 679E+Q1 
D - 6 .794E+01 
E - 6 .909E+0I 
F - 1 .102E+0S 
G - 1 .31HE+02 
H - 1 .555E+02 
I - 1 .737E+03 
J - 1 94BE+02 
K - 3 15BE+08 

RUN DATE 7/15/78 
PARTICLE DEUTERON 
BEAM ENERGY 330 MEV 
TARGET FP RUN 11 
PLATE NO 03 
PLATE LOCATION..3 

» CM. 

45° ! :i 90° 135° 

! :! 

A-46 



DOSE - RADS 
B - 2.I45E+01 
C - 6.100E+01 

:DP-*B.~175E+oT* 
E - 1^025E+02 
F - 1.233E+02 
G - If440E+02 
H - 1.648E+02 
I - 1.855E+02 
J - 2.063E+02 
K - 2.251E+02 

RUN DATE 7/15/7B 
PARTICLE DEUTERON 
BEAM ENERGY 330_MEV 
TARGET. FP RUN-liO 
PLATE NO P14 
PLATE LOCATION..4 

A-47 



DOSE - RADS 
B - B .985E+01 
C - 1 .006E+02 
D - 1 .192E+08 
E - 1 .377E+02 
F - 1 .563E+03 
G - 1 748E+Q2 
H - 1 .933E+0a 
I - 2 .119E+03 
J - a .304E+03 
K - a .Ha6E+02 

RUN DATE 7/15/7S 
PARTICLE DEUTERON 
BEAM ENERGY 330 MEV 
TARGET FP RUN 110 
PLATE NO D4 
PLATE LOCATION..5 

» CM. 

0° 45° 90° 135° 

! ? =i 

A-48 



DOSE -- RAOS 
B - 1 529E+01 
C - 5 232E+01 
D - 7 153E+01 
E - 9 07HE+01 
F - 1 10DE+Oa 
G - 1 295E+02 
H - 1 .484E+02 
I - 1 .676E+0S 
J - ! .868E+02 
K - a .046E+02 

RUN DATE 7/15/78 
PARTICLE DEUTERON 
BEAM ENERGY 330 MEV 
TARGET FP RUN 110 
PLATE NO P5 
PLATE LOCATION..5 

1 CM. 

45° 90° ~wm T 135° 

A-49 



DOSE - RADS 
B - 1.727E+01 
C - 4.216E+01 
D - 5.539E+01 
E - 6.8BaE+01 
F - 8.185E+01 
G - 9.508E+0! 
H - 1.083E+02 
I - 1.2I5E+02 
J - 1.34BE+02 
K - 1.464E+02 

RUN OATE 7/15/78 
PARTICLE DEUTERON 
BEAM ENERGY 330 MEV 
TARGET FP RUN 111 
PLATE NO PI I 
PLATE LOCATION..1 

^ CM. 

45° 90° 135° 

A-50 



DOSE - RADS 
B - 5 .346E+01 
C - 7 .62BE+01 
D - 9 .012E+01 
E - 1 .0H0E+0a 
F - 1 .17BE+02 
G - 1 .316E+02 
H - 1 .455E+02 
I - 1 .593E+02 
J - 1 .732E*02 
K - 1 .SR1E+02 

RUN DATE 7 / 1 5 / 7 8 
PARTICLE DEUTERON 
BEAM ENERGY 330 MEV 
TARGET FP RUN H I 
PLATE NO 05 
PLATE LOCATION..1 

i x CM. 

:: 0° 45° 90° •l 135° 

A-51 



DOSE - RADS 
B - 5 401E+01 
C - 7 .B2BE+01 
D - 9 .2B7E+01 
E - 1 075E+02 
F - 1 •221E+02 
G - 1 .3S6E+02 
K - 1 .512E+02 
I - 1 .65BE+02 
J - 1 .BOSE+02 
K - 1 .901E+02 

RUN DATE II 15/78 
PARTICLE DEUTERON 
BEAM ENERGY 330 MEV 
TARGET FP RUN 111 
PLATE NO D6 
PLATE LOCATION..2 

l » CM. 

0° 45° 90° :: 135° 

A - 5 2 



DOSE - RADS 
^-- B - 2H12E+01 

C - 5.216E+01 
D - 6.864E+01 

r." E - 3.512E+01 
F - 1.0I6E+02 
G - 1.181E+02 
H - l.3>»6E+02 
I - 1.510E+02 
J - 1 . 6 7 5 E T 0 2 
K - I.B2IE+02 

RUN DATE ,7/15/78 
PARTICLE. .^DEUTERON 
BEAM ENERGY .330 MEV 
TARGET FP RUN Hi 
PLATE NO P13 
PLATE LOCATION..3 

x 

1 CM. 

== 45° ¥ 

, / " ~K 
/ 

90° 135° 

A-53 



DOSE - RADS 
B -3 5.797E+01 
C'"- B.776E+01 
D - 1.053E+02 
E - 1.228E+02 
F - l.mWE+03 
G - I.579E+02 
H - 1.75HE+02 
I •• I.929E+0E 
J - 2.105E+02 
K - 2.227E+02 

RUN DATE 7/15/78 
PARTICLE DEUTERON 
BEAM ENERGY 330 Mc.V 
TARGET FP RUN III 
PLATE NO 07 
PLATE LOCATION..3 

» CM 

;i o° •! 45° 90° •• 135° 

i •' 

A-54 



DOSE - RADS 
B - 6 820E+01 
•C:..- 9 .580E+01 
D - 1 127E+02 
E - 1 .296E+02 
F - 1 .465E+02 
G - I .634E+02 
H - I .803E+02 
1 - 1 .972E+02 
J - a .141E+02 
K - 5 .246E+02 

RUN DATE 7/15/7B 
PARTICLE. .OEUTERON 
BEAM ENERGY .330 MEV 
TARGET, FP RUN 111 
PLATE NO D8 
PLATE LOCATION..4 

i » CM. 

45° 135° 

A-55 



DOSE -- RAOS 
B - 7 997E+0I 
C - 1 064E+02 
0 -71 232E+02 tit -71 tOOE+02 
F - 1 569E+02 
G - 1 737E+02 
H - r 905E+02 I - 2 073E+02 
J - a .ataE+oa K - a .337E+oa 

RUN DATE 7/15/7B 
PARTICLE OEUTERON 
BEAM ENERGY 330 MEV 
TARGETrf.. .̂ FP RUN 111 
PLATE NO .09 
PLATE LOCATION..5 

CM. 

45° ; 90° •\ 135° 

A-56 



DOSE - RADS 
B - 1 540E+01 
r - 6 320E+01 
0 - 8 780E+01 
E - 1 134E+02 
F - 1 370E+02 
G - 1 616E+0a 
H - 1 •863E+0S 
1 - 2 .108E+02 
j - a .354E+02 
K - a .586E+03, 

RUN DATE 7/15/78 
PARTICLE OEUTERON 
BEAM ENERGY .330 MEV 
TARGET.. ..FP RUN 111 
PLATE NC P16 
PLATE LOCATION..6 

0° tut 
y~y 

j 
/ 

\ 

< 45° « 

i ' 
i"l 
s ; 

/ 
/ 
/ 

^ V -

A-57 



DOSE -- RADS 
B -- 3 759E+01 
C -• 3 976E+01 
D • - H S69E+01 

f~ E -- t 562E+01 
F -- 4 855E+01 
G • - 5 148E+01 
H • - 5 HH1E+01 
I - 5 734E+01 
J - 6 027E+01 
K -- 5 981E+01 

RUN DATE 7/15/78 
PARTICLE DEUTERON 
BEAM ENERGY 330 MEV 
TARGET .FP RUN 111 
PLATE NO DiO 
PLATE LOCATION..7 

» CM. 

K / 
45° 

A. 
90° 

A-58 



DOSE -- RADS 
B - 5 830E-01 
C - 3 1BHE+00 
D - 4 481E+00 
E - 5 798E+00 
F - 7 115E+00 
G - 8 432E+00 
H - g 749E+DD 
I - 1 .107E+01 
J - 1 .a38E+01 
K - 1 •365E+0I 

RUN DATE 7/15/78 
PARTICLE DEUTERON 
BEAM ENERGY ,330 MEV 
TARGET.;. FP RUN 111 
PLATE NO P17 
PLATE LOCATI ON..7 

T » CM. 

! 

! | 

45° 

K 
RJ 

9 , 
"! 

^ 

R-59 



RUN DATE 1/17/7S 
PAKTICI.E ELECTRON BEAM ENERGY 500 Mt'V TAHGET I-P RUN 9t PLATE NO PI PLATE LOCATION..1 

NO ANGLE RADIUS DOSE NO ANGLE 
1 124.99 1.147 1.390E+01 2 116.97 
5 84.29 0.945 2.260E+01 6 73.30 
g 135.00 1.063 5.830E+01 10 126.87 

13 90. 00 0.752 6.485E+01 14 75.96 
17 45.00 1.064 1.720E+01 18 139.40 
21 99.46 0.572 1.870E+02 22 80.54 
25 40.60 0. 067 5. 150E-I-01 26 153.43 
23 116.57 0.420 5.890E+02 30 90.00 
33 33.69 0.678 1.420E+02 34 26.57 
37 146.31 0.339 1.860E+03 3-3- 116.57 
41 21 .80 0.506 7.440E+02 42 15.95 
45 180.00 0.376 2.090E+03 46 180.00 
49 0. 0.376 4.880E+03 50 0. 
53 201.80 0.506 5.060E+02 54 213.69 
57 326.31 0.339 1.660E+04 58 338.20 
SI 213.69 0.678 4.530E+02 62 225.00 
65 236.57 0.420 1.350E+04 66 315.00 
83 220.60 0.U67 5.230E+01 70 230.13 
73 2 79.46 0.572 1.040E+03 74 296.57 
77 225.00 1.064 2.220E+01 78 233.10 
SI 270.00 0.752 2.270E+02 82 2B4.00 
85 315.00 1.064 3.2BOE+01 86 235.00 
09 264.29 0.945 5.S20E+01 90 275.71 
93 304.93 1.117 2.590E+01 94 0. 

1 
97 67.50 2.000 2.030E+00 98 90.00 

1 101 157.50 2.000 2.040E+00 102 180.00 
(O 105 247.50 2.000 2.430E+00 106 270.00 

109 337.50 2.000 1.700E+00 1 10 0. 
1 13 U/.50 3.000 1 .OOOE-sOO 1 14 90.00 
1 17 157.50 3.00O 1.220E+00 1 18 180.00 
121 247.50 3.000 1.310E+00 122 270.00 
125 337.50 3.000 1.410E+00 12S 0. 
129 67.50 4.000 7.330E-01 130 90.00 
133 157.50 4.000 7.310E-01 134 180.00 
137 247.50 4.000 8.370E-01 138 270.00 
141 337.50 4.000 9.030E-01 142 0. 
145 67.50 5.000 6.510E-01 146 90.00 
1 4a 157.50 5.000 6.700r-01 150 180.00 
153 247.50 5.000 7.960E 31 154 270.00 
157 337.50 5.000 6.630E-01 153 0. 
161 3 i. 7S 6.000 5.115E-01 162 45. 00 
165 73. 75 6.000 5.020E-01 166 90. 00 
169 123.75 6.000 5.310E-01 170 135.00 
173 169.75 6.000 5.180E-01 174 130.00 
177 213.75 6.000 5.340E-01 173 225.00 
181 253.75 6.000 5.330E-01 182 270.00 
185 303.75 6.000 5.320E-01 1B6 315.00 
189 343.75 6.000 5.560E-01 190 0. 
193 33.75 7.000 4.820E-01 194 45.00 
197 73.75 7.000 4.440E-0I 198 90.00 
201 123.75 7.000 4.540E-01 202 135.00 

RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
1.051 1.170E+01 3 106.70 0.981 2.270E+01 4 95.71 0.945 2.600E+OI 
0.981 2.320E+01 7 63.44 1.051 1.420E+01 a 55.01 1.147 1.360E+01 
0.940 4.750E*01 11 116. 57 0.841 3.670E+01 12 104.04 0.775 6.570E*01 
0.775 6.400E+01 15 (S3.44 0.841 4.770E+01 16 53. 13 0.940 3.300E+01 
0.867 3.550E+01 19 1.'.9.81 0.734 5.970E+01 20 116.57 0.631 7.640E+01 
0.S72 2.090E+02 23 '.3.44 0.631 1.800E+02 24 50. 19 0.734 9.860E+01 
0.841 3.480E+01 27 146.31 0.678 9.750E+01 28 135.00 0.532 2.190E+02 
0.376 1.490E+03 31 '13.44 0.420 1.550E+03 32 45.00 0.532 4.640E+02 
0.841 5.170E+01 35 1 H4. 05 0.684 9.040E+01 36 158.20 0.506 2.680E+02 
0.210 1.680E+04 39 H3.43 0.210 3.220E+04 40 33.69 0.339 1.040E+04 
0.684 1.420E+02 43 1 HO. 00 0.752 6.980E+01 44 180.00 0.564 7.400E+02 
0.188 2,180E+04 47 0. 0. 4.990E*04 48 0. 0. 188 3.580E+04 
0.564 4.200E+02 51 0. 0.752 1.160E+02 92 195.95 0.684 1.220E+Q2 
0.339 2.190E+04 55 2-13.43 0.210 4.330E+04 56 296.57 0.210 4.320E+04 
0.506 8.480E+02 59 3 14.05 0.684 1.920E+02 SO 206.57 0.841 3.660E+02 
0.532 5.400E+02 63 2 13.43 0.420 4.640E+03 64 270.00 0.376 2.780E+04 
0.532 1.030E+03 67 3,!6.31 0.678 2.420E+02 68 333.43 0.841 7.430E+01 
0.734 1.270E+02 71 2-13.43 0.631 4.340E+02 72 26j0. 54 0.572 8.130E1-02 
0.631 4.960E+02 78 3)9. 81 0.734 2.210E+02 76 319.40 0.667 8.I20E+01 
0.940 4.810E+0I 79 2 13.40 0.841 7.540E+01 80 255.96 0.775 1.440E+02 
0.775 2.090E+02 83 2 16. 57 0.841 1.260E+02 84 306.87 0.940 6.650E+01 
1.147 2.030E+01 87 2 13.43 1 .051 3.220E+0) 88 253.30 0.981 5.590E+01 
0.945 6.230E+01 91 2 16.70 0. 901 5.130E+01 92 296.57 1.051 3.550E+01 
2.000 2.620E+00 95 nz. 50 2.000 2.460E+00 96 45.00 2.000 2.245E+00 
2.000 2.030E+00 99 1i2.50 2.000 1.810E+00 100 135.00 2.000 1.960E+00 
2.000 2.120E+00 103 2 12. 50 2.000 2.090E+00 104 225.00 2.000 2.260E+00 
2.000 2.470E+00 107 2 12.50 2.000 2.470E+00 108 315.00 2.000 2.470E+00 
3.000 1.700E+00 1 1 1 .!2.50 3.000 1.200E+00 1 12 45.00 3.000 1.040E+00 
3.000 1.3B0E+00 115 1 2.50 3.000 1 .090E-1-00 1 16 135.00 3.000 9.970E-01 
3.000 1.020E+00 119 2 12.50 3.000 1.220E+00 120 225.00 3.000 1.180E+00 
3.000 1.270E+00 123 2 12.50 3.000 1.040E+00 124 315.00 3.000 1.225E+00 
4.000 9.000E-01 127 iS. 50 4.000 8.860E-01 128 45.00 4.000 7.600E-01 
4.000 1.310E+00 131 1:2.50 4.000 7.730E-01 132 135.00 4.000 7.410E-01 
4.000 8.080E-0I 135 2)2.50 4.000 7.870E-01 136 225.00 4.000 7.970E-01 
4.000 7.340E-01 133 2)2. 50 4.000 7.750E-01 140 315.00 4.000 8.400E-01 
5.000 6.740E-01 143 ea.50 5.000 8.490E-01 144 45.00 5.000 6.660E-01 
5.000 B.960E-01 147. 112.50 5.000 6.290E-01 148 135.00 5.000 6.130E-01 
5.000 6.350E-01 151 2 12.50 5.000 7. 155E-01 152 225.00 5.000 7.558E-01 
5.000 7.370E-01 155 2 12.50 5.000 9.980E-01 156 315.00 5.000 6.610E-01 
6.000 5.390E-01 159 H . 2 5 6.000 5.840E-01 160 22.50 6.000 5.030E-01 
6.000 5.200E-01 163 -16.25 6.000 1.180E+00 164 67.50 6.000 4.880E-01 
6.000 8.530E-01 167 M l .25 6.000 5.110E-0) 168 112.50 6.000 5.340E-01 
6.000 5.6S0E-01 171 1 16.25 6.000 5.180E-01 172 157.50 6.000 5.390E-01 
6.000 5.360E-01 175 I'll .25 6.000 5.220E-01 176 202.50 6.000 5.330E-01 
6.000 6.610E-01 179 216.25 6. 000 5.610E-01 180 247.50 6.000 5.830E-01 
6.000 5.130E-01 183 2 11 .25 6.000 5.010E-01 184 292.50 6.000 6.230E-01 
6.000 5.610E-01 187 3^6.25 6.000 5.2S0E-01 188 337,50 6.000 5.950E-01 
7.000 4.650E-01 191 11 .25 7.000 4.800E-01 192 22.50 7.000 5.010E-01 
7.000 4.8S0E-01 195 S6.25 7.000 4.780E-01 196 67.50 7.000 4.530E-01 7.000 7.570E-01 199 131 .25 7.000 1.950E-01 200 112.50 7.000 4.460E-01 
7.000 4.820E-01 203 146.25 7.000 4.530E-01 204 157,50 7.000 5.120E-01 
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RUN DATE 1/17/78 
PARTICLE ELECTRON 
UEAM ENERGY 500 MEV 
TARGET FP RUN 91 
PLATE HO P3 
PLATE LOCATION..4 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO 
1 1 24. 99 1.147 2.150E+03 2 116.57 1.051 2.79DE+03 3 
5 84.29 0.945 3.380E+03 S 73.30 0.981 3.330E+03 7 
g 1 35. 00 1.063 2.700E+03 10 126.87 0.940 3.020E*03 11 

13 90.00 0.752 4.960E+03 14 75.96 0.775 4.980E+03 15 
17 45.00 1.064 3.000E+03 18 139.40 0.867 3.880E+03 19 
21 99.46 0.572 7.430E+03 22 80.54 0.572 6.810E+03 23 
25 40.60 0.067 4.450E+D3 26 153.43 0.841 4.240E+03 27 
29 116.57 0.420 8.940E+03 30 90.00 0.376 1.090E+04 31 
33 33.60 0.U7B 6.820E+03 34 26.57 0.841 4.S00E+03 35 
37 143.31 0.339 1.020E+04 30 116.57 0.210 1.320E+04 39 
41 21 .80 0.506 9.530E+03 42 15.95 0.6B4 6.610E+03 43 
45 100.00 0.376 1.160E+04 46 180.00 0.188 1.400E+04 47 
49 0. 0.376 1.230E+04 50 0. 0.564 8.840E+03 51 
53 201.80 0.506 5.450E+03 54 213.59 0,339 1.27UE+04 55 
57 326.31 0.339 1.545E+04 58 336.20 0.506 1.230E+04 59 
61 213.60 0.670 7.070E+03 62 225.00 0.532 9.610E+03 63 
65 296.57 0.420 2.450E+04 66 315.00 0.532 1.Q20E+04 67 
69 220.60 0.067 4.720E+03 70 230.19 0.734 6.I60E+03 71 
73 279.46 0.572 9.870E+03 74 296.37 0.631 6.9I0E+03 75 
77 225.00 1.064 3.370E+03 7a 233.10 0.94U 4.620E+03 79 
at 270.00 0.752 6.870E+03 62 28 4.00 0.77S 6.700E+03 83 
85 315.00 1.064 3.650E+03 85 233.00 1.147 2.9S0E+03 87 
89 264.29 0.9-13 4.590E+03 90 275.71 0.945 4.750E+03 91 
93 304.99 1.147 3.200E+03 94 0. 2.000 5.670E+02 95 
97 67.50 2.000 4.870E+02 98 90.00 2.000 4. 910E'"-02 99 

101 157.50 2.000 5.210E+02 102 180.00 2.000 5.340E+02 103 
105 247.50 2.000 5.500E+02 106 270.00 2.000 7.375E+02 107 
109 337.50 2.000 6.470E+02 1 10 0. 3.000 1.270E+02 1 1 1 
1 13 67. 50 3.000 1.230E+02 114 90. 00 3.000 1.160E+02 115 
1 17 15 7.50 3. 000 1 . 150E+02 118 130.00 3.000 1.210E+02 119 
121 2-47.50 3.000 1.420E+02 122 270.00 3.000 1.S70E+02 123 
125 337.50 3.000 1.45QE+02 126 0. 4.000 4.500E+01 127 
123 67.50 4.000 4.470E+01 130 90.00 4.000 3.870E+01 131 
133 157.50 4.000 3.930E+01 134 160.00 4.000 4.155E+01 135 
137 247.50 4.000 4.230E+01 138 270.00 4.000 4.460E+01 139 
141 337.50 4.000 4.790E+01 142 0. 5.000 1.840E+01 143 
145 67. 50 5.000 1.750E+01 146 90.00 5.000 1.820E+01 147 
149 157.50 3.000 1.B00E+01 150 180.00 5.000 1.910E+01 151 
153 247.SO 5.000 1.850E+01 154 270.00 5.000 1.970E+01 155 
157 337.50 5.000 1.700E+D1 1 58 0. 6.000 9.660E+00 159 
161 33.75 6.000 7.630E+0Q 162 45.00 B.000 9.100E+00 163 
1G5 73. 75 6.000 9.500E+00 166 00. 00 6.00C 9.430E+00 167 
169 123.75 S. 000 7. 320E-I-00 170 135.00 6.000 9.610E+00 171 
173 163.75 6.000 6.730E+00 174 IUO.00 6.000 1.030E+01 175 
177 2 1 3.75 6. 000 9. 3;20£+00 178 225.00 6.000 9.790E+00 179 
181 25.3. 75 5.000 9.540E+00 182 270.00 6.000 1.110E+01 183 
185 303,75 6.000 1.05GE+01 186 315.00 6.000 1.030E+01 187 
iaa 343.75 6.000 1.020E+01 190 0. 7.000 5.060E+00 191 
103 33, 75 7.000 4.810E+00 194 45.00 7.000 4.870E+00 195 
197 79. 75 7.000 5.300E*00 19S 90.00 7.000 5.240E+00 199 
201 123.75 7.000 5.270E+00 202 135.00 7.000 4.740E1-00 203 

ANGLE 
106.70 
63. 44 

116.5" 
63. '14 

129.01 
63.44 
146.31 
63.44 

1 64.05 
63.43 

180.00 
O. 
0. 

243.43 
344.05 
243.43 
326.31 
243.43 
309.81 
243.40 
2y6.57 
243.43 
286.70 
22.50 

112.50 
202.50 
292.50 
22.50 

112.50 
202.50 
292.50 
22.50 
112.50 
202.50 
292.50 
22.50 

112.50 
202.50 
292.50 
I 1 .25 
56.25 
101.25 
146.25 
191.25 
236.25 
281.25 
326.25 
II .25 
56.25 

101.25 
146.25 

RADIUS 
0.981 
.051 
841 
,841 
734 
,631 
,676 
.420 
684 
,210 
752 

1 . 
O. 
0. 
0, 
0. 
O, 
O. 
0. 
0. 
0. 
0, 
0. 
O. 
0. 
0. 
0. 
o. 
0. 
0. o. 
1. o. 
2. 
2. 
2. 
2. 
3. 
3. 
3. 
3. 
4. 
4. 

,752 
.210 
,684 
.420 
.678 
.631 
734 
841 
841 
,051 
,981 
,000 
,000 
,000 
,000 
000 
000 
ooo 
,000 
,000 
,000 

4.000 
4.000 
5.000 
5.000 
5.000 
5.000 
6.000 
6.000 
6.000 
6.000 
6.000 
6. 000 
6.000 
6.000 
7.000 
7.000 
7.000 
7.000 

DOSE 
2.910E+03 
2.680E+03 
4.090E+03 
4.450E+03 
4.960E+03 
6.470E+03 
9.350E+03 
1.060E+04 
1.390E+04 
1.460E+04 
5.140E+03 
1.640E+04 
5.520E+03 
1.570E+04 
7.140E+03 
1.160E+04 
7.630E+03 
8.630E+03 
7.220E+03 
5.080E+03 
5.530E+03 
3.640E+03 
4.300E+03 
S.2B0E+02 
5.060E+02 100 
4.970E+02 104 
8.312E+02 108 
1 .380E+02 1 12 
1 .190E+02 1 16 
1.370E+02 120 
1.440E+02 124 
4.500E+01 12S 
3.570E+01 

380E+01 

NO 
4 
8 

12, 
16 
20 
24 
28 
32 
36 
40 
44 
48 
52 
96 
60 
64 
68 
72 
76 
80 
84 
88 
92 
96 

132 
136 4 

4.750E+01 140 
1.935E+01 144 
1.720E+01 148 
1.690E+01 152 
2.090E+01 156 
1.020E+01 160 
9.430E+00 164 
9.130E+00 168 
7.180E+00 172 
1.020E+01 176 
9.390E+00 180 
8.900E+00 184 
1.030E+01 i e a 
5.570E+00 192 
8.085E+00 196 
4.680E+0Q 200 
5.120E*00 204 

ANGLE 
95.71 
55.01 

104.04 
53. 13 

116.57 
50.19 

135.00 
45.00 

158.20 
33.69 

180.00 
0. 

199.95 
296.57 
206.37 
270,00 
333.43 
260.94 
319.40 
255.96 
306.87 
253.30 
296.57 
45.00 

135.00 
225.00 
315.00 
45.00 

135.00 
225.00 
315,00 
45.00 
135.00 
225.00 
315.00 
45. 00 

135.00 
225.00 
315.00 
22.50 
67,50 

112.50 
157.50 
202.50 
247.50 
292.50 
337.50 
22.50 
67,50 

112.50 
157.50 

RADIUS 
,945 
147 

.775 
940 
,631 
,734 
532 
532 
,506 
339 
564 
188 
.684 
.210 
,841 
,376 
,841 
572 
867 
,775 
,940 
981 
,051 
000 
000 
000 
,000 
,000 
,000 
000 
000 
000 
,000 
,000 
.000 
.000 
,000 
.000 
,000 
DOO 

S.000 
6.000 
6. 000 
6.000 
6.000 
6.000 
6.000 
7.000 
7.000 
7,000 
7,000 

O. 
1 . 
0. 
0. 
0. 
0. 
0. 
0. 
o. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
o, 
0, 
0. 
0. 
1. 
2. 
2. 
2, 
2. 
3. 
3. 
3. 
3. 
4. 
4. 
4. 
4. 
5. 
5. 
5. 
5. 
6. 

DOSE 
030E*03 
510E+03 
460E+03 
700E+03 
640E+03 
430E+03 
410E+03 
220E+03 
350E+03 
360E+04 
600E+03 
700E+04 
470E+03 
060E*04 
790E*03 
600E+04 
420E+03 
550E-I03 
390E+03 
060E+03 
950Et03 
210E+03 
060E+03 
340E+02 
135E+02 
250E+02 
250E+02 
420E+02 
220E+02 
380E+02 
445E+02 
485E+01 
220E+01 
710E+01 
4B0E+01 
030E+01 
040E+OI 
980E+01 
700E+01 
120E«-00 
760E+00 
890E+00 
650E+00 
320E+00 
060E+01 
040E+01 

9.720E+00 
5. 180E+00 
1 .130E+01 
4.600E+00 
5.210E+00 



RUN DATE 1/17/70 PARTICLE ELECTRON DEAM ENEROY SDO I1EV TARGET FP RUN 91 PLATE MO P4 PLATE LOCATION..5 

NO ANGLE RAD t US DOSE NO ANGLE RADIUS DOSE NO ANGLE 
1 124.93 1.147 1.900E+03 2 116.07 1.051 2.240E+03 3 106.70 E 84.29 0.945 2.970E+03 6 73.30 0,981 2.790E+03 7 63.44 9 135.00 1.063 2.380E+03 10 126.67 0,940 2.670E+03 11 116.57 13 90.00 0.752 3.980E+D3 14 75.96 0.775 3.730E+03 15 63.44 17 45.00 1.064 2.910E+03 18 139.40 0.867 3.260E+03 19 129.61 21 99.46 0.572 4.690E*03 22 80.54 0.572 4.080E+03 23 63.44 25 40.60 0.867 3.5B0E+03 26 153.43 0.841 3.140E+03 27 146.31 29 116.57 0.420 5.330E+03 30 90.00 0.376 6.280E+03 31 63.44 33 33.69 0.678 4.800E+03 34 26.57 0.841 5.170E+03 35 164.05 37 146.31 0.339 6.450E+03 38 116.57 0.210 3.230E+03 39 63.43 41 21 .80 0.506 6.340E+03 42 15.95 0.684 4.B60E+03 43 180,00 45 180.00 0.376 5.440E+03 46 160.00 0.188 7.4S0E+03 47 0. 49 0. 0.376 6.880E+03 50 0. 0,564 5.430E+03 51 0. 53 201.BO 0.506 5.550E+03 54 213.69 0.33g 4.490E+03 55 243.43 57 325.31 0,339 8.520E+03 58 338.20 0.506 6.580E+03 59 344.05 61 213.69 0.676 4.080E+03 62 225.00 0.532 5.280E+03 63 243.43 65 296.57 0.420 8.020E+03 66 315.00 0.532 6.600E+03 67 326.31 69 220.60 0.867 3.B60E+03 .70 £30.19 0.734 4.260E+03 71 243.43 73 279.45 0.572 5.520E+03 74 296.57 0.631 5.380E+03 75 309.81 77 225.00 1.064 3.570E+03 76 233.10 0.940 3.220E+03 79 243.40 81 270.00 0.752 4.880E*03 82 284.00 0.775 4.900E+03 83 296.57 85 315.00 1 . 064 3 . 220E+03 86 235.00 1.147 2.600E+03 87 243.43 89 264.29 0.945 3.660E+03 90 275.71 0.945 3.540E+03 91 286.70 93 304.99 1.147 2.820E+03 94 0. 2.000 7.760E+02 95 22.50 97 67.50 2.000 6.370E+02 98 90.00 2.000 6.070E+02 99 112.50 101 157.50 2.000 5.190E+02 102 180.00 2.000 5.940E+02 103 202.50 105 247.50 2.000 7.470E+02 106 270.00 2.000 7.250E+02 107 292.50 109 337.50 2.000 7.380E+02 110 0. 3.000 4.665E+02 111 22.50 113 67.50 3.000 1.880E+02 114 90.00 3.000 1.850E+02 115 112.50 117 157.50 3.000 1.590E+02 118 180.00 3.000 1.740E+02 1 19 202.50 121 247.50 3.000 2.120E+02 122 270.00 3.000 2.180E+02 123 292.50 125 337.50 3.000 2.200E+02 126 0. 4.000 7.110E+01 127 22.50 129 67.50 4.000 6.725E+01 130 90.00 4,000 6.18DE+01 131 112.50 133 157.50 4.000 6.040E+01 134 180.00 4.000 6.130E+01 135 202.50 137 247.50 4.000 6.440E+01 138 270.00 4.000 7.920E+01 139 292.50 111 337.50 4.000 6.200E+01 142 0. 5.000 2.740E+01 143 22.50 115 67.50 5.000 2.685E+01 146 90.00 5.000 2.670E+01 147 112.50 149 157.50 5.000 2.530E+01 150 180.00 5.000 2.420E+01 151 202.50 153 247.50 5.000 3.020E+01 154 270.00 5.000 2.930E+01 1S5 292,50 157 337.50 5.000 2.760E+01 158 0. 6.000 3.140E*01 159 1 1 .25 161 33.75 6.000 1.570E+01 162 45.00 6.000 1.380E+01 163 56.25 165 7a. 75 6.000 1.350E+01 166 90.00 6.000 1.390E+01 167 101.25 169 123.75 6.000 1.220E+01 170 135.00 S.000 1.310E+01 171 146.25 173 163.75 6.00O 1.370E*01 174 180.00 6.000 1.35DE+01 175 191.25 177 213.75 6.000 1.260E+01 178 225.00 6.000 1.530E+01 179 236.25 181 258.75 6.000 1.350E*01 182 270.00 6.000 1.530E+01 183 281.25 185 303.75 6.000 1.650E+01 186 315.00 6.000 1.470E+01 187 326.25 189 348.75 6.000 1.450E+01 190 0. 7.000 8.950E+00 131 11 .25 193 33.75 7.000 8.740E+00 194 45.00 7.000 7.990E+00 195 56,25 197 78.75 7.000 7.600E*00 198 90.00 7.000 8.580E+00 199 101.25 201 123.75 7.000 B.800E+00 202 135.00 7,000 7.170E+00 203 146.25 

RADIUS 0.981 1 .001 0.841 0.841 0. 0. 

DOSE 2.610E+03 2.330E+03 3.380E+03 _ .. 3.490E+03 734 3.910E+03 631 4.980E+03 0.676 4.360E+03 0.420 5.600E+03 0.664 4.020E+03 0.210 7.130E*03 0.752 3.640E+03 0. 9.2B0E+03 0.752 4.680E+03 0.210 S.010E+03 0.684 5.260E+03 
.420 6 .678 B 0.631 0.734 0.B41 0.841 1 .051 0.981 .000 

410E+03 230E+03 800E+03 140E+03 300E+03 290E+03 775E+03 580E+03 216E+02 

NO 4 8 12 16 20 24 28 32 36 40 44 4B 52 56 60 64 68 72 76 80 64 88 92 96 2. .. . . . . 2.000 6.110E+02 100 2.000 6.040E+D2 104 2.000 7.840E+02 108 3.000 1.950E+02 112 3.000 1.770E+02 116 3.000 1.730E+02 120 3.000 2.240E+02 124 4.000 6.660E+01 128 4.000 B.440E+01 132 4.000 5.610E+01 136 4.000 7.410E+O1 140 5.000 2.860E+01 144 5.000 2.590E+01 148 5.000 2.530E+01 152 5.000 3.120E+01 156 6.000 2.830E+0! 160 6.000 1.470E+01 6.000 1.310E+01 6.000 1.270E+01 6.000 1.440E+01 6.000 1.160E+01 180 6.000 1.550E+01 184 6.000 1.510E+01 188 7.000 7.820E+00 192 7.000 6.800E+00 196 7.000 4.770E+00 200 7.000 7.270E+00 204 

164 168 172 176 

ANQLE 95,71 06.01 104.04 53.13 116.57 50. 19 135.00 45.00 158.20 33.69 180.00 0, 135.35 296.57 206.57 270.00 333.43 2610, 54 319.40 255.96 306.87 253.30 296.57 45,00 135.00 225.00 315.00 45.00 135.00 225.00 315.00 45.00 135.00 225.00 315.00 45. 00 135,00 225.00 315.00 22.50 67.50 112.50 157.50 202.50 247.50 292.50 337.50 22.50 67.50 112.50 157.50 

RADIUS DOSE 0.946 2.790E+03 1.147 2.440E*03 0,775 3.600E+03 0.940 3.200E+03 0.631 4.300E+03 0.734 4.570E+03 0.532 4.845E+03 0.532 8.090E+03 0.506 4.550E+03 0.339 7.230E+03 0.564 5.060E+03 0.136 8.720E+03 0.684 4.240E+03 0.210 9.420E+03 0.B41 3.160E+03 0.376 7.010E+03 0.841 4.430E+03 0.572 S.450E+03 0.867 3.920E+03 0,775 4.480E+03 0.940 3.730E+03 0.981 2.950E+03 1.051 2.760E+03 2.000 6.670E+02 2.000 5.370E+02 2.000 6.755E<-02 2.000 8.000E+02 3.000 1.690E+02 3.000 1.680E+02 3.000 2.070E+02 3.000 1.970E+02 4.000 7.270E+01 4.000 6.250E+01 4.000 6.850E+01 4.000 7.110E+D1 5.000 2.700E+01 5.000 2.880E+01 5.000 2.680E+01 5.000 2.940E+01 6.000 1.390E+01 6.000 1.440E+01 6.000 1.330E+01 6.000 7.230E+01 6.000 1.410E+01 6.000 1.280E+01 6.000 1.670E+01 6.000 1.550E+01 
7.000 7, 7.000 7. 7.000 7. 7.000 6. 

aooE+oo 
900E+00 460E+00 470E+00 



RUN 3ATE . . .1/17/78 
BEAM ENERGY.. . ,.bOO MEV 
PLATE NO . . . P5 
PLATE LCCAT10N..6 

NO ANGLE. RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE 
1 124.99 1.147 1.100E+03 2 116.57 1.051 1.330E+03 3 106.70 
5 64,29 0,945 1.550E+03 6 73.30 0.981 1.310E+03 7 63.44 
9 135.00 1.063 1.180E+03 10 126.87 0.940 1.360E+03 11 116.57 

13 90,00 0.752 1.800E+03 14 75.96 0.775 1.860E+03 15 63.44 
17 45,00 1.064 1.370E+03 18 139.40 0.867 1.550E+03 IS 129.81 
21 99.46 0.572 2.140E+03 22 80.54 0.572 2.230E+03 23 63.44 
25 40.60 0.867 1.630E+03 26 153.43 0.841 1.480E+03 27 146.31 
29 116.57 0.420 2.570E+03 30 90.00 0.376 2.790E+03 31 63.44 
33 33.69 0.578 3,B60E+03 34 26.57 0.841 1.940E+03 35 164.05 
37 14S.31 0.339 2.620E+03 38 116.57 0.210 5.010E+03 39 63.43 
41 21 .80 0.506 2.690E+03 42 15.95 0.684 2.070E+03 43 160.00 
43 TB0.00 0.376 2.790E+D3 46 180.00 0.188 3.250E+03 47 0. 
49 0. 0.376 3.120E+03 50 0. 0.564 2.690E+03 51 0. 
53 201.80 0.506 2.470E+03 54 213.69 0,339 3.290E+03 55 243.43 
57 326.31 0.339 3.530E+03 58 338.20 0.506 3.020E+03 59 344.05 
61 213.69 0.678 2.220E+03 62 225.00 0.532 2.440E+03 63 243.43 
65 296.57 0.420 3.010E+D3 66 315.00 0.532 2.740E+03 67 326.31 
69 220.60 0.867 1.B80E+03 70 230.19 0.734 2.140E+03 71 243.43 
73 279.46 0.572 2.690E+03 74 296.57 0.631 2.800E+03 73 309.81 
77 225.00 1.064 1.440E+03 78 233.10 0. 940 1 .760E+03 79 243.40 
01 270.00 0.752 2.380E+03 82 2B4.00 0.775 2.250E+03 83 296.57 
85 315.00 1.064 1.490E+03 86 235.00 1.147 1.330E+03 87 243.43 
89 264.29 0.945 1.820E+03 90 275.71 0.945 1.690E+03 91 286.70 
93 304,99 1.147 1.470E+03 94 0. 2,000 5.510E+02 95 22.50 
97 67.50 2.000 6.090E+02 98 90.00 2.000 4.890E+02 99 112.50 

101 137.50 2.000 5.240E+02 102 180.00 2.000 5.170E+02 103 202.50 
105 247.50 2.000 S.710E+02 106 270.00 2.000 6.660E+02 107 292.50 
109 337.50 2.000 6.250E+02 1 10 0. 3.000 2.540E+02 111 22.50 
1 13 67.50 3.000 2.250E+02 1 14 90.00 3.000 2.270E+02 115 112.50 
117 157.50 3.000 1.930E+02 118 180.00 3.000 2.320E+02 119 202.50 
121 247.50 3.000 2.2B0E+02 122 270.00 3.000 2.605E+02 123 292,50 
125 337.50 3.000 2.840E+02 126 0. 4.000 1.000E+02 127 22,50 
129 67.50 4.000 9.870E+01 130 90.00 4.000 8.790E+01 131 112.50 
133 157.50 4,000 9.950E+01 134 180.00 4.000 1,120E+02 135 202.50 
137 247.50 4. 000 1. 1B0E+02 138 270.00 4.000 1.160E+02 139 292.50 
141 337.50 4.000 1.100E+02 142 0. 5.000 1.420E+02 143 22.50 
145 67. 50 5.000 4.720E+01 146 90. 00 5.000 4.670E+01 147 112.50 
149 157.50 5,000 4.490E+01 150 180.00 5.000 4.725E+01 151 202,50 
153 247.50 5.000 5.250E+01 154 270.00 5.000 5.310E+01 155 292,50 
157 337.50 5.000 5.130E+01 158 0. 6.000 2.B20E+01 159 11 ,25 
16T 33, 75 6.OOO 2.700E+01 152 45.00 6.000 2.5B0E+01 163 56, 25 
165 73.75 6.000 2,SB5E<01 166 90.00 6.000 2.440E+01 167 101.25 
169 123.75 6.000 2.680E+01 170 135.00 6.000 2.220E+01 171 146,25 
173 163.75 6.000 3.455E+01 174 180.00 6.000 4.640E+01 175 191.25 
177 213.75 6.000 2.620E+01 178 225.00 6.000 3.170E+01 179 236.25 
181 253.75 6.000 3.170E+01 182 270.00 6.000 2.680E+01 183 281.25 
185 303.75 6.000 2.7S0E+01 IBS 315.00 5,000 2.B20E+01 187 326,25 
189 348.75 6.000 2.700E+01 190 0. 7.000 1,520E+01 191 1 1 .25 
193 33.75 7.000 1.425E+01 194 45.00 7.000 1.320E+01 195 56,25 
197 78.75 7.000 1.410E+01 198 90.00 7.000 1.420E+01 199 101.25 
201 123,75 7.000 1.290E+01 202 135.00 7.000 1.370E+01 203 145.25 

RADIUS 
0.981 
.051 
.841 

1 
0 
0 
0 
0 
0, 
0, 
0, 
0, 
0 
0 
0, 
0. 
0 
0 
0 
0 
0 
0 
0 
1 
0 
2 
2 
2 
2. 
3 
3 
3 
3. 
4 
4 
4 
4 
5 
5 
5 
5. 

S41 
734 
631 
678 
420 
684 
210 
752 
.752 
.210 
,6B4 
.420 
.678 
. 631 
.734 
.841 
.841 
.051 
.981 
.000 
.000 
.000 
.000 .ooo .ooo .ooo .ooo 
.000 .ooo 
.000 .ooo 
.000 
.000 
.000 

-.ooo 
6.000 
6.000 
6.000 
6,000 
6.000 
6.000 
6.000 
6.000 
7.000 
7,000 
7,000 
7,000 

DOSE 
.470E+03 
.290E+03 
.590E+03 
.540E+03 
,790E+03 
,060E+03 
.930E+03 
.B00E+03 
•070E+03 
•370E+03 
.930E+03 
.480E+03 
120E+03 
610E+03 
450E+03 
020E+03 
450E+03 
810E+03 
370E+03 
940E+03 
170E+03 
490E+03 
610E+03 
430E+02 
390E+02 100 
9S0E+02 104 
170E+02 108 
560E+02 112 
230E+02 116 
050E+02 120 
930E+02 124 
110E*02 ' " 

9.780E+P1 
128 
132 

080E+02 136 
1.060E+02 140 
4.750E+01 ' • • 
5.080E+01 
4.960E+01 
5.320E+01 
2.570E+01 
" 670E+01 
320E+0I 
370E+01 
450E+O1 
730E+01 
700E+01 
620E+01 
620E+01 
410E+01 
420E+01 

1,450E+01 

144 
148 
152 
156 
160 
164 
IBS 
172 
176 
180 
184 
IBS 
192 
196 
200 
204 

ANGLE 
95,71 
55.01 
104,04 
53, 13 
116.57 
50. 19 
135.00 
45.00 
158.20 
33.69 
180.00 
0. 

195.95 
296.57 
206.57 
270.00 
333.43 
260.54 
319.40 
255.96 
306.87 
233.30 
296.57 
45.00 
135.00 
225,00 
315.00 
45,00 
135.00 
225.00 
315.00 
45.00 
135.00 
225,00 
315.00 
45.00 
135.00 
225,00 
315.00 
22.50 
67,50 
I 12.50 
157.50 
202.50 
247.50 
292.50 
337.50 
22.50 
67.50 
112.50 
157.50 

RADIUS 
0 
1 
,945 
.147 

1 
1 

0 .775 1 
0 .940 1 
0 .631 2 
0 .734 1 
0 . 532 2 
0 .532 2 
0 .506 2 
0 .339 3 
0 .564 2 
0 . 188 3 
0 .684 1 
0 210 3. 
0 841 1 . 
0 376 3. 
0 841 | , 0 572 2. 
0 867 2. 
0 775 2. 
0 940 1 . 
0 
1 

981 
051 1 . 

1 . 
2 000 6. 
2 000 5. 
2 000 5. 
2 000 6. 
3 000 2. 
3 000 2. 
3 000 2. 
3 OOQ 3. 4 000 1 . 4 000 9. 
4 OOQ 1 . 
4. 000 1 . 
5. 000 4. 
5. 000 4. 
5. OOQ 4. 
5. 000 5. 
6. OOQ 2. 
6. OOQ 2. 
S, 000 2. 
6. 000 2. 6. 000 2. 
6, 000 2. 
6. 000 2. 
6, 000 2. 
7, 000 1 . 
7, 000 2.1! 
7,000 1 
7,000 1 

DOSE 
.340E+03 
.330E+03 
.880E+03 
..170E+03 
.080E+03 
.780E+03 
.180E+03 
.B40E+03 
.400E+03 
.140E+03 
.220E+03 
.710E+03 
.890E+03 
.710E+03 
.750E+03 
.380E+03 
.970E+03 
,560E+03 
•070E+03 
.080E+03 
680E+03 
,670E+03 
690E+03 
.070E+02 
315E+02 
700E+02 
670E+02 
280E+02 
130E+02 
590E+02 
420E+02 
040E+02 
330E+01 
090E+02 
080E+02 
S50E+01 
390E+01 
B50E+01 
020E+01 
730E+01 
730E+01 
530E+0) 
270E+01 
560E+01 
650E+01 
880E+01 
710E+01 
530E+01 
620E+01 
400E+01 
100E+01 



to I 

RUN DATE ...1/17/70 
UEAM DOO MI£V 
TARGET ...KC HUN 02 
PLATE NO ... I'O HLATE LOCATION..1 

NO ANGLE RADIUS DOSE NO '.£ RADIUS DOSE NO ANGLE 
1 124.99 1.147 6.760E+00 2 7 1.031 9.230E+00 3 106.70 5 84.23 0.945 1.360E+01 6 0 C.981 1.180E+01 7 63.'14 9 135.00 1.063 8.S20E*00 10 126. 0.940 1.290E+01 11 116.57 13 90.00 0.752 2.510E+01 14 75.96 0.775 2.610E+01 15 63.44 17 45.00 I.064 9.550E+00 18 139.40 08S7 2.187E+01 19 129.81 21 99.46 0.572 1.150E+02 22 80. 54 0.572 9.190E+01 23 63.44 25 40.60 0.867 2.000E+01 26 153.43 0.841 2.300E+01 27 146.31 29 116.57 0.420 2.910E+02 30 90. 00 0.376 4.580E+02 31 63.44 33 33.69 0.678 4.710E+O1 34 26.57 0.841 2.190E+01 35 164.05 37 146.31 0.339 1.660E+04 38 1 1 6.57 0.210 1.340E+04 39 63.43 41 21 .80 0.506 1.910E+02 42 15.95 0.684 5.240E+01 43 180.00 45 180,00 0.376 2.404E+04 46 180.00 C.188 4.790E+04 47 0. 49 0. 0,376 2,177E+04 50 0. 0.564 1.090E+04 51 0. 53 201.80 0.506 1.099E+04 54 213.69 0.339 2.190E+04 55 243.43 57 326.31 0.339 3.353E+04 58 338.20 0.506 1.680E+04 59 344.05 61 213.69 0.678 1 ,070E-'02 62 225.00 0.532 2.673E+03 63 243.43 65 296.57 0.420 1.010E+04 66 315.00 0.532 3.440E+02 67 326.31 69 220.60 0.867 3.260E+OI 70 230.19 0.734 9.080E+01 71 243.43 73 279.46 0.572 4.S10E+02 74 296.57 0.631 1.940E+02 75 309.81 77 225.00 1.064 1.470E+O1 78 233.iO 0.940 2.700E+01 79 243.40 81 270.00 0.752 8.820E+01 82 284.00 0.775 8.770E+01 83 296.57 BS 315.00 1.064 1 370E+01 86 235.00 1.147 1.350E+01 87 243,43 89 264.29 0.945 6.280E+01 90 275.71 0.945 3.330E+01 91 286.70 93 304.99 1.147 1.2S0E+01 94 0. 2.000 2.060E+00 95 22.50 97 67.50 2.000 1.550E+00 98 90.00 2.000 2.810E+00 99 112.50 101 157.50 2.000 1.750E+00 102 180.00 2.000 1.660E+00 103 202.50 105 247.50 2.0D0 1.930E+00 106 270.00 2.000 1.770E+00 107 292,50 109 337.50 2,000 2.180E+00 110 0. 3.000 1.640E+00 1 1 1 22.50 113 67.30 3,000 1.190E+00 1 14 90.00 3.00O 2.350E+00 115 1 12.50 117 157.50 3.000 1.020E+00 118 180.00 3.000 1.110S+00 119 202.50 121 247.50 3.000 1.100E+00 122 270.00 3.000 1.190E+00 123 292.50 125 337,50 3.000 1.330E+00 126 0. 4.000 8.310E-01 127 22.50 129 67,30 4.000 8.125E-0I 130 90.00 4.000 8.300E-01 131 112.50 133 157.50 4.000 1.130E+00 134 180.00 4.000 B.630E-01 135 202.50 137 247.50 4,000 8.070E-01 138 270.00 4.000 7.870E-01 139 292.50 141 337,50 4,000 8.560E-01 142 0. 5.000 7.445E-01 143 22.50 145 67.50 5,000 6.900E-01 146 90.00 5.000 2.020E+00 147 112.50 149 157.50 5.000 7.140E-01 150 180.00 5.000 6.990E-01 151 202.50 153 247.50 5.000 6.910E-.01 154 270.00 5.000 6.980E-01 155 292.50 157 337.50 5.000 6.730E-01 158 0. 6.000 6.900E-01 159 1 1 , 25 1S1 33.75 6.000 5.850E-O1 162 45,00 6.000 5.890E-01 163 56.25 165 78.75 6.000 5.520E-O1 166 90.00 6.000 2.120E+00 167 101,25 169 1 23. 75 6.000 5.900E-O1 170 135.OD 6.000 5.605E-01 171 146.25 173 168.75 6.000 9.180E-01 174 180.00 6.000 5.870E-01 175 191.25 177 2<3.75 6.000 6.290E-O1 178 225.00 6.000 5.450E-01 179 236.25 181 258.75 6.000 5.550E-01 182 270.00 6.000 6.Q10E-01 183 201.25 185 303.75 6.000 5.630E-O1 186 315.00 6.000 6.990E-01 187 326.25 189 348,75 6,000 6.080E-01 190 0, 7.000 5.390E-0I 191 1 1 .25 

193 33,75 7.000 4.740E-O1 194 45.00 7.000 5.110E-01 195 56,25 197 78.75 7.000 5.370E-O1 198 90.00 7.000 1.660E+00 199 101,25 201 123,78 7.000 4.9S0E-01 202 135.00 7,000 4.925E-01 203 146.25 

RADIUS DOSE NO 
0.981 1.100E+01 4 1.051 1.010E+0I 8 0.841 1.810E+01 12 0,841 1.910E+01 16 0.734 3.420E+01 20 0.631 6.750E+01 24 0.678 4 940E+01 28 0.420 4.250E+02 32 0.684 9.911E+03 36 0.210 3.320E+04 40 0,752 4.390E+01 44 0. 8.600E+04 48 0.752 3.790E+01 52 0.210 5.540E+04 56 0.684 6.650E+01 60 0.420 5.240E+03 64 0.678 B.260E+01 68 0.631 2.709E+02 72 0.734 7.210E+01 76 0,841 1.010E+02 80 0.841 4.850E+01 84 1.051 2.220E+01 88 0.981 2.390E-1-01 92 2.000 1.950E+00 96 2.000 1.520E+00 100 2.000 1.860E+00 104 2.000 1.895E+00 108 3.000 I.100E+00 1 12 3.000 1.070E+00 116 3.000 1.130E+00 120 3.000 1.030E+00 124 4.000 7.990E-01 128 4,000 8.650E-01 132 4.000 8.440E-D1 136 4.000 8.490E-O1 140 5.000 6.33QE-01 144 5.000 6.790E-01 148 5.000 6.260E-01 152 5.000 6.620E-01 156 6.000 5.450E-01 160 6.000 5.670E-01 164 6.000 5.630E-01 168 6.000 5.310E-01 172 6.000 5.710E-01 176 6.000 S.540E-01 180 6.000 5.560E-01 184 6.000 6.370E-0I 186 7.000 5.120E-01 192 7.000 4.830E-01 196 7.000 4.310E-01 200 7.000 4.900E-01 204 

ANGLE 96.71 56.01 104.04 53. 13 116.57 50. 19 135.00 45.00 158.20 33.69 180.00 0. 195.95 296,57 206.57 270.00 333.43 260.54 319.40 255.96 306.87 253.30 296.57 45.00 135.00 225.00 315.00 45.00 135.00 225.00 315.00 45.00 135.00 225.00 315.00 45.00 135. 00 225.00 315.00 22. EO 67.50 112.50 157,50 202.50 247.50 292.50 337.50 22.50 67. 50 112.50 157,50 

RADIUS DOSE 0,946 1.260E+01 7 2 147 775 
631 734 4 532 1 532 1 506 1 339 3 564 1 188 4 684 

040E+00 410E+01 940 1.23CE+0I "" " """ 460E+01 00OE+01 240E+02 580E+02 980E+04 800E-»03 880E+02 350E*04 860E+01 210 6.700E+04 841 3.330E+01 " "' 670E+03 970E*01 510E+02 660E*01 

376 641 572 867 775 8.870E+01 940 981 2 051 1 000 1 000 1 000 " 000 

490E+01 870E+01 830E+01 79OE+00 66OE+0O 100E*00 020E+00 000 1.04DE+00 000 9.880E-01 000 1.120E+00 000 1.050E+00 000 7.950E-01 000 9.975E-01 000 8.430E-01 000 8.680E-01 000 6.670E-01 000 6.840E-01 .000 6.250E-01 5.000 6.660E-01 6.000 6.070E-01 6.000 5.410E-01 6.000 5.100E-01 6.000 5.470E-01 6.000 6.000E-01 6.000 5.545E-01 6.000 5.990E-01 6.000 6.500E-01 7.000 5.400E-01 7.000 5.320E-01 7.000 4.720E-01 7.000 4.980E-01 



RUN DATE 1/17/78 PARTICLE ELECTRON BEAM ENERGY 500 MEV TARGET FP RUN 92 PLATE NO P7 PLATE LOCATION..3 

NO ANGLE RADIUS DOSE NO ANGLE 
1 124.99 1.147 I .200E+O3 2 1 16 .57 
S 84.29 0.945 2 .030E+03 6 73 .30 
9 135.00 1.063 1 .420E+03 10 126 . 87 

13 90.00 0.752 3 .590E+03 14 75 . 96 
17 45.00 1.064 1 .560E+03 18 139 .40 
21 99.46 0.572 6 .330E+03 22 80 .54 
25 40.60 0.867 2 .680E+C3 26 153 .43 
29 116.S7 0.420 1 .210E+O4 30 90 .00 
33 33.59 0.67B 5 .2BOE+03 34 26 .57 
37 146.31 0.339 1 ,800E+04 38 116 .57 
41 21 . 80 0.506 1 .710E+04 42 15 .95 
AS 180.00 0.376 2 .275E+04 46 180 . 00 
49 0. 0.376 1 .860E+04 50 0 
S3 201.80 0.S06 1 .540E+Q4 54 213 !69 
57 326.31 0.339 2 .750E+04 58 338 . 20 
61 213.69 0.678 8 .940E+03 62 225 .00 
55 296.57 0.420 2 .640£*04 66 315 . 00 69 220.60 0.867 4 .960E+03 70 230 . 19 
73 279.46 0.572 1 .630E+04 74 296 , 5 .' 
77 225.00 1.064 2 .520E+03 78 233 . 10 
81 270.00 0.752 8 .350E+03 82 284. .00 
S5 3 15.00 1.064 2 .26OE+03 86 235 00 39 264.29 0.945 4 .200E+03 90 275, 71 
93 304.99 1 . 1 47 1 .415E+D3 94 0, 
97 67. SO 2.000 2 .390E+00 96 90. 00 

101 157,50 2.000 2 600E+G2 102 180. 00 
105 247 bC 2.000 4 .370E*02 106 270 00 
109 337.bO 2.000 3. 400E+02 no 0. 
1 13 67.50 3.000 5. .210E+01 114 90. 00 
1 1 7 157.50 3.000 5, .740E+01 1 18 180. 00 
121 247.50 3.000 7. 270E+01 122 270. 00 
1SS 337.50 3. 000 6. OOOE+01 126 0. 
129 57. 50 4.000 1. 600E+0I 130 90. 00 
133 157.50 4.000 2, 190E+01 134 180. 00 
1 J/ 247.50 4.000 2. Z40E+01 133 270. oo 141 337.50 4.000 2. 020E+01 142 0. 
145 67.50 5.000 7. 4BOE+00 146 90. 00 
1 49 157.50 5.000 9. OSOE+00 150 180. 00 
i53 247.50 5.000 1. 090E+01 154 270. 00 
157 337.50 5.000 8. 620E+00 iaa 0. 
161 33. 75 6.000 4. 570E+O0 162 45. 00 
165 78.75 6.000 4. 530E+00 166 90. 00 
169 123.75 6.000 4. 450E+00 170 135. 00 
173 168.75 6.000 4. 410E+00 174 1B0. 00 
177 213.75 6.000 4. 620E+00 178 225. 00 
131 258.75 6.000 4, 320E+00 182 270. 00 
185 303.75 6.000 4, 940E+0Q 186 315. 00 
1S9 348.75 6.000 5. 110E+D0 190 0. 
193 33. 75 7.000 2. 930E<-00 194 45. 00 
197 78.75 7.000 3. 010E+00 193 90. 00 
201 123.75 7.000 4. 050E+00 20Z 135. 00 

RAD 1 US DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
1 .051 1 .510E+03 3 106 .70 0.961 1 .820E+03 4 95.71 0.945 1.950E+03 
0 . 981 1 .800E+03 7 63 .44 1 .051 1 .510E+03 a 5S.01 1.147 1.270E+03 
0 .940 2 .030E+03 1 1 116 .57 0.841 2 .640E+03 12 104.04 0.775 3.430E+03 
0 .775 3 .060E+03 15 63 .44 0,841 2 .820E+03 16 53. 13 0.940 2.150E+03 
0 .067 2 .940E+03 19 129 .81 0.734 4 .170E+03 20 116.57 0,631 5.460E+03 
0 .572 6 .030E+03 23 63 .44 0.631 5 . 470E+03 24 50.19 0,734 4.320E+03 
0 . 841 4 .050E+03 27 146 .31 0.678 5 .420E+03 28 135.00 0.532 9.000E+03 
0 .376 1 .310E+04 31 63 .44 0.420 1 •330E+04 32 45.00 0.532 8.510E+03 
0 . 841 3 .340E+03 35 164 .05 0.684 5 .470E+03 36 158.20 0.506 1.110E+04 
0 .210 2 .490E+04 39 63 .43 0.210 2 .S50E+04 40 33.69 0.339 1.030E+04 
0 .684 5 .060E+03 43 ISO .00 0.752 5 .220E+03 44 180.00 0,564 1,030E+04 
0 . 168 3 •520E+04 47 0 0. 3 .880E+04 48 0. 0.188 3.340E+04 
0 .564 8 .650E+D3 51 0 0.752 4 .850E+03 52 195.95 

296.57 
0.684 1.01ZE+04 

0 .339 2 .680E+04 55 243 i43 0.210 4 .810E+04 56 
195.95 
296.57 0.210 3.130E+04 

0 .506 1 .400E+04 59 344 .05 0.684 6 .300E+03 60 206.87 0.841 4.560E+03 
0 .532 1 .600E+04 63 243 .43 0.420 2 .640E+04 64 270.OQ 0.376 3.100E+04 
0 . 532 1 .560E+04 67 326 .31 0.678 7 .510E+03 68 333.43 0.841 4.61OE+03 
0 .734 7 .310E+03 71 243 .43 0.631 1 .100E+04 72 260.54 0.572 1.510E+04 
0 . R31 1 .230E+04 7b 309 .81 0.734 7 .530E+03 76 319.40 0.867 4.520E+03 
0 . & • -> 3 .580E+03 79 243 .40 0.841 S .300E+03 80 255.96 0.775 7.400E+03 
0 .775 6 .470E+D3 83 296 .57 0. 841 s .330E+03 84 306.87 0.940 3.840E+03 
1 . 147 1 .B30E+03 87 243. ,43 1 .051 2 .720E+03 08 253.30 0.9S1 3.710E+03 0. .945 4 .280E+03 91 286, ,70 0.981 3, ,610E+03 92 296.57 1.051 2.580E+03 
2 . 000 2 SOOE+02 95 22 ,50 2.000 2 •680E+02 96 4S.00 2.000 1.352E+02 
2. 000 2 .850E+02 99 1 12. 50 2.000 2. 330E+02 100 135.00 2.000 2.440E+02 
2. 000 3 .480E+02 103 202, 50 2.000 3. •040E+02 104 225.00 2.000 3.705E+02 
2. 000 3 , 900E>-02 107 292, 50 2.000 4. 210E+02 108 315.00 2.000 3.540E+02 
3. 000 7. OOOE+01 1 1 1 22. 50 3.000 5. 960E+01 112 45.00 3.000 5.500E+01 
3. 000 5. 460E+01 115 1 12. 50 3.000 5. 520E+01 116 135.00 3.000 6.170E+01 
3. 000 6. 340E+01 1 19 202. 50 3.000 6. 590E+01 120 225.00 3.000 7.720E+01 
3. 000 7. 090E+01 123 292. 50 3.000 5. 960E+01 124 315.00 3.000 6.410E+01 
4. 000 2. 100E+01 127 22. 50 4.000 3 OOOE+01 128 45.00 4.000 1.960E+01 
4. 000 1 . 980E+01 131 1 12. 50 4.000 1 . 850E+01 132 135.00 4.000 L'.070E+01 
4. 000 2. 160E+01 135 202. 50 4.000 2. 010E+01 136 225.00 4.000 2.450E+01 
4. 000 2. 450E+01 139 292. 50 4.000 2. 280E+01 140 315.00 4.000 2.440E+01 
5. 000 9. 530E+00 143 22. 50 5.000 7. 680E+00 144 45.00 5.000 9.160E+00 
5. 000 1 . O9GE+0I 147 1 12. 50 5.000 7. 620E+00 148 135.00 5.000 8.640E+00 
5. 000 9. 670E+00 151 ' 202. 50 5.000 9. 480E+00 152 225.00 5.000 1.040E+D1 
5. 000 1 . 110E+01 155 292. 50 5.000 9. 820E+00 156 315,00 5.000 1.010E+01 
6. 000 4. 200E+00 159 1 1 . 25 6. 000 4. 950E+00 160 22.50 6.000 4.B10E+00 
6. 000 4. 400E+00 163 56, 25 6.000 4. 480E+00 164 67.50 6.000 4.8S0E+00 
6. 000 5. 870E+00 167 101 . 25 6.000 4. 710E+00 168 112.50 6.000 5.150E+00 
6. 000 4. 130E+00 171 146. 25 6.000 4. 260E+00 172 157.50 6.000 4.390E+00 
6. 000 4. 930E+00 175 191 . 25 6.000 4. 970E+00 176 202.50 6.000 4.970E+00 
6. 000 4. 910E+00 179 236. 25 6.000 4. 770E+00 160 247.50 6,000 4.530E+00 
6. 000 5. 190E+00 183 281 . 25 6.000 4. B60E+00 184 292,50 6.000 5.330E+00 
6. 000 5. 130E+00 187 326. 25 6.000 5. 160E+00 188 337.50 6.000 4.620E+00 
7. 000 4. 030E+00 191 1 1 . 25 7.000 2. 950E+00 192 22. SO 7.000 2.940E+00 
7. 000 a. 920E+00 195 56. 25 7,000 3. 100E+00 196 67.50 7.000 3.230E+00 
7. 000 4. 210E+00 199 101 . 25 7.000 2. 720E+00 200 112.50 7.000 2.950E+00 
7. 000 5. 150E+00 203 146. 25 7,000 4. 075E+00 204 157.50 7.000 3.000E+00 



HUN PATE 1/17/79 
PAH I l e t F l-'l.l-CTKON 
ULAI-I 1-NtUOV . . BUD Ml-V 
TAKOr V f P KUN U2 
PLATL NO PO 
PLATE L O C A T I O N . . 5 

NO ANGLE RADIUS DOSE NO ANCLE 
1 124,99 1.147 2.130E+O3 2 1 16.57 
5 84.29 0.945 2.770E+03 6 73. 30 
9 133.00 1.063 2.610E+03 10 126.87 
13 90.00 0.752 6.890E+03 14 73. 96 
17 40.00 1.064 2.330E+03 18 139.40 
21 99.46 0.572 4.850E+03 22 80.54 
25 40.50 0.867 4.680E+03 26 153.43 
29 116.57 0.420 5.150E+02 30 90.00 
33 33.69 0.67Q 4.880E+03 34 26. 57 
37 146.31 0.339 6.670E+03 38 116.57 
41 21 .80 0.506 5.220E+03 42 15.95 
45 1 80.00 0.376 2.910E+02 46 1 80.00 
49 0. 0.376 6.990E+03 50 0. 
S3 201.80 0.506 9.950E+01 34 213.69 
S7 326.31 0.339 7.490E+03 58 338.20 
61 213.63 0.67B S.2BOE+03 62 225.00 
65 296.57 0.420 5.340E+03 66 315.00 
69 220.60 0.067 4.940E+03 70 230.19 
73 279.46 0.572 6.9306+03 74 296.57 
77 223.00 1.064 3.650E+03 78 233.10 
81 270.00 0.752 5.360E+03 82 284.00 
A9 315.00 1.064 3.3206+03 86 235.00 
OS 264.29 0.945 4.420E+03 90 275.71 
93 304.99 1.147 3.040E+03 94 0. 

CO 
1 

a 7 67.50 2.000 5.990E+02 90 90.00 CO 
1 101 157.50 2.000 6.870E+02 102 100.00 
\o 105 247.SO 2.000 8.240E+02 106 270.00 

109 337.50 2.000 7.620E+02 1 10 0. 
1 13 67.50 3.000 3.320E+00 114 90.00 
1 17 157.50 3.000 2. 190E+02 116 180.00 
121 247.50 3.000 2.660E+02 122 270.00 
125 337.50 3.000 2.210E+02 126 0. 
129 67.50 4.000 6.410E+01 130 90.00 
133 157.50 4.000 7.120E+01 134 180.00 
137 247.50 4.000 8.640E+01 138 270.00 
141 337.50 4.000 6.200E+01 142 0. 
145 67.50 5.000 2.550E+01 146 90.00 
149 157.50 5.000 2.010E+01 150 180.00 
153 247.50 5.000 3.090E+01 154 270.00 
157 337.50 5.000 2.830E+01 158 0. 
161 33.75 6.000 1.360E+01 162 45.00 
16S 78.75 6.000 1.420E+01 166 90.00 
169 123.75 6.000 1.320E+01 170 135.00 
173 168.75 6.000 1.370E+01 174 ", 80. 00 
177 213.75 6.000 1,460E+01 178 225.00 
161 253.75 6.000 1.630E+01 182 270.00 
185 303.75 6.000 1.460E+01 186 315.00 
189 348.75 6.000 1.350E+01 190 0, 
193 33.75 7.000 7.550E+00 194 45.00 
197 78.75 7.000 6.650E+00 198 90.00 
201 123.75 7.000 6.150E+00 202 135.00 

RADIUS DOSE NO ANOLE RADIUS DOSE NO AN3LE RADIUS DOSE 
1.051 2.630E+03 3 106.70 0.981 2.590E+03 4 95.71 0.948 2.860E+03 
0.981 2.650E+03 7 63.44 1,051 2.530E+03 8 65.01 1.147 2.020E+03 
0.940 2.9B0E+03 11 116.67 0.841 7.310E+03 12 104.04 0.775 6.400E+03 
0.77S 6.810E+03 15 63.44 0.841 4.740E+03 16 53. 13 0.940 2.840E+03 
0.867 3.670E+03 19 129.81 0.734 3.660E+02 20 116.57 0.631 4.330E+03 
0.572 4.720E+03 23 63.44 0.631 4.590E+03 24 50. 19 0.734 4.740E+03 
0.841 3.750E+03 27 146.31 0,678 1.810E+02 28 135.00 0.532 5.630E+03 
0.37b 9.150E+03 31 63.44 0.420 4.73DE+02 32 45.00 0.532 4.D10E+03 
0.8/.I 3.340E+03 35 164,05 0.684 1.100E+03 36 158.20 0.506 5.520E+03 
0.210 7.300E+03 39 63.43 0.210 7.930E+03 40 33.69 0.339 1,120E+04 
0.664 3.970E+03 43 180.00 0.752 4.840E+02 44 180.00 0.564 5.500E+03 
0,188 8.640E+03 47 0. 0. 9.410E+03 48 0. 0.188 8.100E+03 
0.564 5.420E+03 51 0. 0,752 3.520E+03 52 195.95 0.684 5.270E+03 
0.339 8.910E+03 55 243.43 0.210 5.700E+02 36 296.57 0.210 8.990E+02 
0.506 6.110E+03 59 344,05 0.684 3.690E+03 60 206.57 0.841 4.610E+03 
0.532 7.060E+02 63 243.43 0.420 6.160E+03 64 270.00 0.376 6.130E+03 
0.532 4.850E+03 67 326.31 0.678 3.660E+03 68 333.43 0.841 4.030E+03 
0.734 4.960E+03 71 243.43 0.631 5.I90E+02 72 260.34 0.572 9.0I0E+0Z 
0.631 6.470E+03 73 309.81 0.734 3.330E+03 76 3-19.40 0.867 4.64OE+03 
0.940 4.390E+03 79 243.40 0.641 4.340E+03 80 255.96 0.775 4.700E+03 
0.77S 3.950E+03 83 296.57 0.841 3.360E+03 64 306.87 0.940 4.220E+03 
1.147 3.310E+03 87 243.43 1.051 3.B30E+03 88 253.30 0.981 4.350E+03 
0.945 4.530E+03 91 286.70 0.981 3.650E+03 92 296.57 1.051 3.370E+03 
2.000 6.830E+02 95 22.50 2.000 6.170E+02 96 45.00 2.000 6.230E+02 
2.000 6.210E+02 99 112.80 2.000 6.430E+02 100 135.00 2.000 6.110E+02 
2.000 8.1IOE+02 103 202.80 2.000 7.B10E+02 104 225.00 2.000 8.025E+02 
2.000 B.490E+02 107 292.SO 2.ODD 8.610E+02 108 315.OD 2.000 7.930E+02 
3.000 2.0IOE+02 1 11 22.50 3.000 1.800E+02 112 45.00 3.000 1.9bOE+02 
3.000 1.720E+02 115 112.50 3.000 1.850E+02 1 16 135.00 3.000 1.840E+02 
3.000 1.770E+02 119 202.50 3.000 2.210E+D2 120 225.00 3.000 2.510E+02 
3.000 2.810E+02 123 292.50 3.000 2.540E+02 124 315.00 3,000 1.960E+02 
4.000 7.180E+01 127 22.50 4.000 6.815E+01 128 45.00 4.000 6.450E+01 
4.000 6.370E+01 131 1 12.50 4.000 6.1B0E+01 132 135.00 4.000 6.320E+01 
4.000 7.960E+01 135 202.50 4.000 7.400E+01 136 225.00 4.000 B.070E+01 
4.000 7.680E+01 139 292.50 4.000 7.810E+01 140 315.00 4.000 7.940E+01 
5.000 2.840E+01 143 22.50 5.000 2.740E+01 144 45.00 5,000 2.540E+01 
5.000 2.790E+01 147 112.50 5.000 2.340E+01 148 135.00 5.000 2.670E+01 
5.000 2.630E+01 151 202.50 5.000 3.240E+01 152 225.00 5.000 3.610E+01 
5.000 3.360E+01 155 292.50 5.000 3.300E+01 156 315.00 5.000 2.920E+01 
6.000 1.430E+01 159 1 1 .25 6.000 1.330E+01 160 22.50 6.000 1.530E+01 
6.000 1.190E+01 163 56.25 6.000 1.310E+01 164 67.50 6.000 1.220E+01 
6.000 1.350E+01 167 101.25 6.000 1.370E+D1 168 112.50 6,000 1.250E+01 
6.000 1.I90E+01 171 146.25 6.000 1.210E+01 172 157.50 6.000 1.430E+01 
6.000 1.340E+01 175 191.25 6.0D0 1.S90E+01 176 202.50 6.000 1.560E+01 
6.000 1.460E+01 179 236.25 6.000 1.510E+01 180 247.50 6.000 1.450E+01 
6.000 1.600E+01 183 281.25 6,000 1.410E+01 184 292.50 6.000 1.620E+01 
6.000 1.330E+0I 187 326.25 6.000 1.540E+01 188 337.50 6.Q00 1.510E+01 
7.000 7.660E+00 191 11.25 7.000 7.270E+00 192 22.50 7.000 7.110E+00 
7.000 6.350E+00 195 56.25 7.000 7.410E+00 196 67.50 7.000 6.850E+00 
7.000 6.490E+OO 199 101.25 7.000 7.I50E+00 200 112.50 7.000 5.860E+D0 
7.000 7.120E+00 203 146.25 7.000 6.570E+00 204 157.50 7.000 7.360E+00 



RUN DATE 1/17/78 
PARTI CUE ELECTRON 
BEAM EMEFCOY SOO MEV 
TARGET FP RUN 92 
PLATE NO P9 
PLATE LOCATION..6 

NO 
I 
5 
9 

13 
17 
21 
25 
29 
33 
37 
41 
45 
49 
53 
57 
61 
65 
69 
73 
77 
81 
85 
89 
93 
97 

101 
105 
109 
1 13 
1 17 
121 
125 
129 
133 
137 
141 
145 
149 
133 
157 
161 
155 
169 
173 
177 
181 
185 
189 
193 
197 
201 

ANGLE 
124.99 
84.29 

135.00 
90.00 
45.00 
99.46 
40.60 

116.57 
33.69 

146.31 
21 .80 

180.00 
0. 

201.80 
326.31 
213.69 
296.57 
220.60 
279.46 
225.00 
270.00 
315.00 
264.29 
304.99 
67.50 

157.50 
247 SO 
337.50 
67.50 

157.50 
247.50 
337 50 
67.50 

157.50 
247.50 
337.50 
67.50 

'57.50 
247.50 
337.50 
33.75 
78. 75 
123.75 
163.75 
213.75 
258.75 
30 3. 75 
343.75 
3 3.75 
78.75 
123.75 

RADIUS 
1 . 147 

945 
.063 
.752 
064 
.572 
.867 
.420 
678 
339 
,506 

0.376 
0.376 
0.506 
0.339 
0.678 
0.420 
0.867 
0.572 
.064 
.752 
,064 
945 
147 
ooo 
.000 
000 
000 
.000 
000 
000 
.000 
.000 
,000 
000 
000 
.000 
000 
000 
.000 

6.000 
6.000 
e. ooo 
6. 000 
6.000 
6. 000 
6. 000 
6.000 
7.000 
7.000 
7.000 

DOSE 
9.500E+00 
1.970E*0I 
2.050E+01 
2.170E+01 
1.960E+01 
2.170E+01 
2.050E+01 
2.340E+0I 
2.220E+01 
2.7I0E+01 
2.330E+01 
2.370E+01 
2.290E+01 
2.180E+01 
2.330E+01 
2.370E*01 
2.370E+01 
2.090E*01 
2.360E+01 
2.050E+01 
1.960E+01 
1 .780E+01 
2.220E+01 
1 .930E+01 
1 .65DE+01 
1.5B0E+01 
1.970E+0I 106 
1.690E*0! 110 
1.560E+01 114 
1.450E+01 118 
1.500E+01 122 
1.390E+01 126 
1.340E+01 130 
1.210E*01 134 
1.310E+01 138 
1.250E*01 
1 . 100E+01 
1 .100E + 01 
1 .260E+01 
1 150E+01 158 
1.090E+01 162 
1 . I20E+0I 166 
1.040E+01 170 
1.140E+01 174 
1.080E+01 178 
1.180E+01 182 
1.160E+01 186 
1.080E+01 190 
9.600E+00 194 
9.150E+00 198 
9.4B0E+00 202 

NO 
2 
6 

10 
14 
18 
22 
26 
30 
34 
38 
42 
46 
50 
54 
58 
62 
66 
70 
74 
78 
82 
86 
90 
94 
98 

102 

142 
146 
150 
154 

ANGLE 
116.57 
73.30 

126.87 
75.96 

139.40 
80.54 

153.43 
90.00 
26.57 

116.57 
15.95 

180.00 
0. 

213.69 
338,20 
225.00 
315.00 
230.19 
236.57 
233.10 
284.00 
235.00 
275.71 

0. 
90.00 

180 00 
270.00 

0. 
90.00 

180.00 
270.00 

0. 
90.00 

180.00 
270.00 

0. 
SO. 00 

180.00 
270.00 

O. 
45.00 
90. 00 
135.00 
180.00 
225.00 
270.00 
315.00 

0. 
45. 00 
90.00 

135.00 

RADIUS 
1 .051 
.981 
.940 
.775 
.867 
.572 
.641 
.376 
.841 
.210 
.684 
, 188 
.564 
.339 
.506 
.532 
.532 
. 734 
. 631 
.940 
.775 
.147 
.945 
.000 
. 000 
.000 
.000 
.000 
.000 
.000 
. 000 
.000 
. 000 
.ooo 
.000 
.000 
.000 
.000 
.000 
6. oao 
6.000 
6.000 
6.000 

0. 
0. 
0. a. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
o. 
0. o. o. a. 
0. 
1. 
0. 
2. 
2. 
2. 
2. 
3. 
3. 
3. 
3. 
4. 
4, 
4. 
4. 
5. 
5. 
5. 
5. 

DOSE 
,425E+0 
,050E+01 
.310E+01 
, 150E+0I 
970E*01 
13CE+01 
430E+01 
340E+01 
410E+01 
364E+01 
010E+01 
750E+01 
490E*01 
335E+01 
195E+01 
400E+01 
340E+01 
380E+01 
220E*01 
140E+01 
220E+01 
130E+01 
350E+01 
120E+01 
720E+01 

1.770E+01 
770E+01 
.670E+01 
,270E+01 

1.330E+01 

000 
000 

6. 000 
6.000 
7. 000 
7.000 
7.000 
7.000 

440E+01 
220E+01 
230E+01 
270E+0! 
330E+01 
280E*01 
310E+01 
005E+01 

1.230E+01 
1.060E+01 
1.150E+01 
" 090E+01 

110E+01 
020E+01 
170E+01 
100E+01 
180E+01 
020E+01 
1IOE+00 

8.8S0E+00 
9.080E+00 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
3 106.70 0.981 1.900E+01 4 95.71 0.945 1.870E+01 
7 63.44 1 .031 3.480E+01 8 55.01 1 . 147 1.970E+01 

11 116.57 0.641 2.140E+01 12 104.04 0.775 2.1S0E*01 
15 63.44 0.841 1.830E+01 16 53.13 0.940 1.895E+01 
19 129.81 0.734 2.140E+01 20 116.57 0.631 2.370E+01 
23 63.44 0.631 2.290E+01 24 50. 19 0.734 2.210E+01 
27 146.31 0.678 2.180E+01 28 135.00 0.532 2.410E+01 
31 63.44 0.420 2.240E+01 32 45.00 0.532 2.060E+01 
35 164.05 0.684 2.600E+01 36 158.20 0.506 2.410E+01 
39 63.43 0.210 1.730E-01 40 33.69 0.339 2.310E+01 
43 180.00 0.752 2.600E+01 44 180.00 0.564 2.400E1-01 
47 0. 0. 2.990E+01 48 0. 0.168 2.280E+01 
51 0. 0.752 1.310E+01 52 195.95 0.684 2.380E+01 
55 243.43 0.210 2.490E+01 56 296.57 0.210 2.510E+01 
59 344.05 0.684 2.060E+01 60 206.57 0.841 2.310E+01 
63 243.43 0.420 2.760E+01 64 270.00 0.376 2.270E+01 
67 326.31 0.678 2.040E+01 68 333.43 0. 841 2.140E+01 
71 243.43 0.631 2.500E+01 72 260.04 0.572 2. 170E+01 
75 309.81 0.734 2.080E+01 76 319.40 0. 867 2.230E+01 
79 243.40 0.841 2.190E+01 80 255.96 0.775 2.210E+01 
83 296.57 0.841 2.090E+01 84 306.87 0.940 2.040E+01 
87 243.43 1 .051 1.390E+01 88 253.30 0.981 1.950E+01 
91 286.70 0.981 1 .B50E+01 92 296.57 1 .051 2.O5OE+01 
95 22.50 2.000 1.670E+01 96 45.00 2.000 1.710E+01 
99 112.SO 2.000 1.680E+01 100 135.00 2.000 1.620E+01 

103 202.50 2.000 1.710E+01 104 225.00 2.000 1.B40E+01 
107 292.50 2.000 1.750E+01 108 315.00 2.000 1.710E+01 
1 1 1 22.50 3.000 1.410E+01 1 12 45.00 3.000 1.520E+01 
115 112.50 3.000 1.420E+01 U S 135.00 3.000 1 .460E+01 119 202.50 3.000 1.350E+01 120 225.00 3.000 1.420E+01 
123 292.50 3.000 1.510E+01 124 315.00 3.000 1.450E+01 
127 22.50 4.000 1.190E+01 128 45. 00 4.000 1.26SE+01 
131 112.50 4.000 1 . 190E<-01 132 135.00 4.000 1.280E+01 
135 202.50 4.000 1.380E+O1 136 225.00 4.000 1.440E+01 
139 292.50 4.000 1.230E+01 140 315.00 4. 000 1.160E+01 143 22.50 5.000 1.170E+01 144 45.00 5.000 1.220E+01 
147 112.50 5.000 1.160E+01 148 135.00 5. 000 1 . 140E+01 
151 202.50 5.000 1.070E+01 152 225.00 5.000 1.140E+01 
155 292.50 5.000 1.190E+01 156 315.00 5.000 1.100E+01 
159 1 1 .25 6.000 9.580E+00 160 22. 5D 6.000 9.500E+00 
163 56.25 6.000 1.090E+01 164 67.50 6.000 1.110E+01 
167 101.25 6.000 1.100E+01 168 112.50 6.000 1,000E+01 
171 146.25 6.000 1.110E+01 172 157.50 6.000 1.030E+01 
175 191.25 6.000 1.100E+01 176 202.50 6.000 1,070E+01 
179 236.25 6.000 1.100E+01 180 247.50 6. 000 1.070E+01 
183 281.25 6.000 1.020E+01 184 292.50 6.000 1.150E+01 
187 326.25 6.000 1.030E+OI 188 337.50 6.000 1.OOOE+01 
191 11 .25 7.000 9.I20E+00 192 22.50 7.000 1.010E+01 
195 56.25 7.000 9.020E+OC 196 67.50 7.000 9.420E+00 
199 101.25 7.000 1.030E+01 200 112.50 7.000 9.520E+00 
203 146.25 7.000 9.230E+00 204 157.50 7.000 9.820E+00 



miN [><\ rK i / ! i/la 
I'AUI I i:l 1- I l l 07 HON 
HI AM I HEUUY nuo MI-.V 
lA l i l l l I . . . . . . . . .1-1" HUN 02 
CI A l l NO. CIO 
C L A I t L O U A I I O N . . 7 

CO 
I 

NO ANGLE RAD I US DOSE NO ANGLE RADIUS DOSE 
1 124.83 1.147 6,160E+01 2 118.57 1.051 6.100E+01 
S 84.29 0.945 6.210E+01 6 73.30 0.981 6.310EI-01 
3 13S.00 1.063 7.470E+01 10 1 26.07 0.940 7.250E+01 
13 90.00 0.752 7.070E+0! 14 75.96 0.775 7.030E+01 
17 45.00 1.064 6.210E+01 18 139.40 0.867 7.000E*01 
21 99. 46 0.1372 S.OBOEtOI 22 80.54 0.372 7.030E+01 
23 40.60 0,807 6.250E+01 26 153.43 0.S4I 7.630E+01 
29 116.57 0.420 7.930E+01 30 90. 00 0.376 8.570E+01 
33 33.69 0.678 6.160E+01 34 26.57 0.641 6.210E+01 
37 146.31 0.339 0.440E+01 38 116.57 0.210 7.890E+01 
41 21 .80 O.SOS 7.080E+OI 42 19.95 0.684 7.400E+01 
45 180.00 0.376 9.140E+01 46 180.00 0.188 3.290E+01 
49 0. 0.376 7.180E*01 SO 0. 0.564 7.580E+01 
53 201.BO O.SOS 9.690E+01 54 213.69 0.339 1,130E+02 
57 326.31 0.339 7.880E+Q1 58 338.20 0.506 7.560E+0I 
61 213.69 0.676 7.700E+01 62 225.00 0.532 8.630E+01 
65 296.57 0.420 7.810E+01 66 315.00 0.532 7.540E+01 
69 220.SO 0.867 7.160E+0I 70 230. 19 0.734 7.330E+01 
73 279.46 0.S72 S.560E+01 74 296.57 0.631 7.540E+01 
77 225.00 1.064 6.090E*01 70 233.10 0.940 6.960E+01 
81 270.00 0.752 7.540E+01 82 204.00 0.775 6.8C0E+01 
63 315.00 1 . 0ti4 6.340E+01 86 235.00 1.147 7.120E+01 
09 264.20 0.945 7.480E*0I 90 275.71 0.945 6.000E+01 
93 304.99 1.147 6.I50E*01 94 0. 2.000 4.620E+01 
37 67. 50 2.000 4.400E*01 98 90.00 2.000 4.365E+01 

101 157.50 2.000 5.010E+01 102 180.00 2.000 5.230E+01 
1Q5 247.50 2.000 4.680E+01 106 270.00 2.000 5.170E+01 
109 337.50 2.000 4.960E+01 110 0. 3.000 3.5S0E+01 
113 67.50 3.000 3.690E+01 114 90.00 3.000 3.720E+01 
117 157.50 3.000 3.4SOE+01 118 160.00 3.000 3.350E+01 
iai 247.50 3.Q00 3.745E*Q1 122 270.00 3.000 3.750E+01 
125 337.50 3.000 3.310E+01 126 0. 4.000 2.S30E+01 
129 67.50 4.000 2.060E+01 130 90.00 4.000 2.910E+Q1 
133 157.50 4.000 2.970E+01 134 180.00 4.000 3.050E+01 
137 247.50 4.000 2.700E+0I 138 270.00 4. 000 3.020E+01 
141 337.50 4.000 2.900E+01 142 0. 5.000 2.050E+01 
145 67.50 5.000 2.I90E+01 146 90.00 5.000 2.320E*01 
149 157.50 S.OOO 2.460E+01 150 180.00 5.000 2.530E+01 
153 247.50 5.000 2.240E+01 154 270.00 5.000 2.400E+01 
157 337.50 5.000 2.000E+01 158 0. 6.000 2.000E+01 
161 33.75 6.000 1.960E+01 162 45.00 6.000 2.000E+01 
165 78.75 6.000 2.130E+01 166 90.00 6.000 1.740E+01 
169 123.75 6.000 i.gooE+oi 170 135.00 S.OOO 2.040E+01 
173 160.75 6.aoo i.aaoE+ai 174 180.00 6.000 2.150E+01 
177 313.75 6.000 2.340E+01 178 225.00 6.000 2.260E+01 
131 258. 75 6.000 2.010E+01 1Q2 270.00 6.000 2.100E+01 
185 303.75 6.000 2.755E+01 186 315.00 6.000 3.600E+01 
169 348.75 6.000 2.010E+01 190 a. 7.000 1 . 670F.+01 
193 33.75 7.000 l.770£*01 194 45.00 7.000 1.790E+01 
197 73.75 7.000 1.530E+01 198 90.00 7.000 1.760E+Q1 
201 123.73 7.000 1 .820E+01 202 135.00 7.000 1.570E+O1 

NO ANOLE RADIUS DOSE NO ANOLE RADIUS DOSE 
0.945 6.385E+01 3 106.70 0.981 S.560E+01 4 95.71 

RADIUS DOSE 
0.945 6.385E+01 

7 63.44 1.051 6.350E+01 8 55.01 1.147 5.620E+01 
11 1 16.-37 O.B41 6.460E+01 12 104.04 0.775 6.S30E+01 
15 63.44 0.641 6.310E+01 16 S3. 13 0.940 6.440E+01 
19 129.81 0,73d 7.330E+01 20 116.57 0.631 7.800E+01 
23 63.44 0.631 6.S20E+01 24 50. 19 0.734 6.585E1-01 
27 146.31 0.678 7.870E+01 28 135.0O 0.532 8.270E*01 
31 63.44 0.420 7.830E+01 32 45.00 0.532 6.995E+01 
35 164.05 0.684 7.620E+01 36 158.20 0,506 8.990E+01 
39 63.43 0.210 S.390E+01 40 33.69 0.339 7.550E+01 
43 180.00 0.752 6.710E+01 44 180.00 0.564 7.540E+01 
47 0. 0. 9.600E+01 46 0. 0.188 8.790E+01 
51 0. 0.752 6.630E+01 52 195.95 0.684 8.040E+01 
55 243.43 0.210 B.410E+01 56 296.57 0,210 9.290E+01 
59 344.05 0.684 6.550E+01 60 206.57 0.841 7.190E+01 
63 243.43 0.420 9.110E+01 64 270.00 0.376 8.460E+01 
*37 326.31 0.678 6.640E+01 66 333.43 0.841 6.390E+01 
7! 343.43 0.631 8.140E+01 7 2 260.54 0.572 8.350E+01 
75 309.81 0.734 6.730E*01 76 319.40 0.867 7.340E+01 
79 243.40 0.841 7.130E+01 60 255.96 0.775 S.940E+01 
B3 296.57 0.841 6.500E+01 84 306.87 0.340 6.420E+01 
87 243.43 1.051 6.930E+01 88 253.30 0.981 7.190E+01 
SI 296.70 0.981 7.090E+01 92 296.57 1.051 6.220E+01 
95 22.50 2.000 4.660E+01 96 45.00 2.000 4.540E+0I 
99 112.50 2.000 4.330E+01 100 135.00 2.000 4.460E+01 

103 202.50 2.000 4.530E+01 1U4 225.00 2,000 5. MOEtOI 
107 292.50 2.000 4.490E+01 :oe 315.00 2.000 4.580E+01 
H I 22.50 3.000 3.870E+01 112 45.00 3.000 3.270E+01 
115 112.50 3.000 3.130E+01 116 135.00 3.000 3.780E+01 
119 202.50 3.000 3.950E+01 120 225.00 3.000 3.740E+01 
123 292.50 3.000 3.580E+01 124 315.00 3.000 3.24DE+01 
127 22. 50 4.000 2.540E+01 128 45.00 4.000 2.930E+01 
131 112.50 4.000 3.250E+01 132 135.00 4.000 2.950E+01 
135 202.50 4.000 3.030E-f01 136 225.00 4.000 2.090E+01 
139 292.50 4.Q00 2.820E+01 140 315.00 4.000 3.110E+01 
143 22.50 5.000 2.350E+01 144 45.00 5.D00 2.400E+01 
147. 112.50 5.000 1.980E+01 148 135.00 5.000 2.440E+01 
151 202.50 5.000 2.530E+01 152 225.00 5.000 2.770E+01 
155 292.50 5.000 2.400E+01 156 315.00 5.000 2.360E+01 
159 1 1.25 6.000 2.090E+01 160 22.50 6.000 2.O40E+O1 
163 56.25 e.ooo 2. iior-:+oi 164 67.'.50 6.000 2.120E+01 
167 101 .25 6.000 1.870E+01 168 1 1 2 . tiO 6.000 2.000E+01 
171 146.25 6.000 2.000E+Q1 172 157.50 6.000 2.390E+01 
175 191.25 6.000 2.040E+01 176 202.50 6.000 2.190E+Q1 
179 236.25 6.000 2.180E+01 180 247.50' 6.000 2.100E»01 
183 281.25 6.000 2.0Q0E+01 1B4 292.50 6.000 1.910E+01 
187 326.25 6.000 2.030E+01 188 337.50 6.000 2.020E+01 
191 11.25 7.000 1.720E+01 192 22.50 7.000 1.830E+01 
105 56.25 7.000 1.630E+01 196 G/.50 7,000 1.650E+01 
199 101.25 7.000 1.780E+01 200 112.50 7.000 1.780E+01 
203 146.25 7.000 I,650E*01 204 157.50 7.000 1.790E+01 



HUN DATE 3/10/70 
PAMTIOL.E PHOTON 
Bb'AM ENEKOY 200 MEV 
TAHOET KP RUN 101 
PLATE NO PI 
PLATE LOCATION..) 

NO ANQLE RADIUS DOSE NO ANOLE 
0 139.00 2 .326 3.930E*02 1 127 .88 
4 96.34 1 .696 3.370E4-02 9 83 .66 
6 92.13 2 .085 3.370E+02 9 45 .00 
IS 129.94 1 .973 3.340E+02 13 113 .20 
16 66.80 1 .393 3.890E+02 17 54 .46 
20 190.99 1 .883 3,490E*02 21 144 .46 
24 lOI.31 0 .933 3.540E+02 26 78 .69 
26 35.54 1 .573 3.430E+02 29 29 .06 
32 149.04 1 .066 3.480E+02 33 135 .00 
36 49.00 0 .776 3.420E+02 37 30 .96 
40 173.66 1 .656 3.46CE+02 41 171 .87 
44 139.00 0 .259 3.500E+02 45 45 .00 
48 6. 13 1 .293 3.530E+02 49 6 .34 
52 191.31 0 .933 3.660E+02 53 198 .44 
96 341.57 0 .578 3.S10E+02 57 346 .69 
60 139.44 1 .735 3.930E+02 61 203 .20 
64 251.37 0 .578 3.610E-102 65 288 .44 
68 336.80 1 .393 3.890E+02 69 341 . .07 
72 £25.00 1 .293 3.770E-1-02 73 239. .04 
76 300.96 1 .066 3,430E*02 77 315, .00 ao 217.88 2 .065 3.500E+02 81 225 ,00 
34 261.87 1, .293 3.560E+02 65 278, 13 
as 315.00 1, .610 3.310E+02 89 322, ,13 
92 240.95 1 , .883 3.970E+02 93 251 , .57 
96 288.44 1, .735 3.540E*02 97 299, .08 

100 0. 2. .445 3.200E+02 101 0. 
104 0. 6, 985 2.070E+02 10S 22. 50 
108 22.50 5, ,715 2.610E+02 109 22. 50 
112 45,00 5. ,715 2.700E+02 113 45. 00 
116 67.30 4. ,445 2.960E+02 117 67. 50 
ISO 90.00 3. 175 3.900E+02 121 90. 00 
124 112.50 2. 445 3.350E+02 125 112. SO 
128 112.50 6. 965 2.780E+02 129 135. 00 
132 135.00 6. 985 2.680E+02 133 157 50 
136 157.50 S. 715 2.930E+02 137 157, 50 
140 180.00 4. 445 3.690E*02 141 180. 00 
144 202.50 3. 175 3.390E+02 145 202. 30 
14B 225.00 3. 175 3.300E*02 149 225. 00 
152 247.50 2. 445 3.270E+02 153 247. 50 
156 247.50 6. 985 2.450E+02 157 270. 00 
160 270.00 5. 715 2.740E+02 161 270. 00 
164 292.50 4. 449 2.840E+02 165 292. 50 
168 315.00 4. 445 2.820E+02 169 315. 00 
172 337.50 3. 175 3.230E+02 173 337. 50 

RADIUS 
2.085 
1 .656 
2.328 
1 .393 
1 .573 
1 .573 
0.933 
1 .883 
0.776 
1 .066 
1 .293 
0.259 
1 .656 
0,576 
0.933 
1 .393 
0.378 
I .735 
1 .066 
1 .293 
1 .810 
1 .293 
2.085 
1 .739 
1 .683 
3. 175 
2,445 
6.985 
6.985 
3.715 
4.445 
3. 175 
3.175 
2.445 
6.985 
5.715 
4.449 
4.445 
3. 175 
2.445 
6.985 
5.715 
5. 715 
4.445 

DOSE 
460E+02 
430E+02 
360E+02 
250E+02 
380E+02 
990E+02 
670E1-02 
830E*02 
970E+02 
550E+02 
440E+02 

3.500E+02 
3.420E+02 
3.550E+02 
3.430E+02 
3,460E+02 
3.420E+02 
3.310E+02 
3.450E+02 
3.390E+02 

28DE+02 
270E+02 
230E+02 
470E+02 
400E+02 
420E+02 
750E+O2 
230E+02 
410E+02 
350E+02 
920E+02 
380E+02 
500E+02 
450E+02 
780E+02 
910E+02 
180E+02 
160E+02 
330E+02 
300E+02 
460E+02 
660E+02 
660E+02 

2.860E+02 

NO 
2 
6 

10 
14 
18 
22 
26 
30 
34 
38 
42 
46 
SO 
54 
58 
62 
56 
70 
74 
78 
82 
86 
90 
94 
98 

102 
106 
110 
114 
118 
122 
126 
130 
134 
138 
142 
146 
150 
154 
158 
162 
166 
170 
174 

ANOLE 
119.06 
71 .57 

142.10 
96.13 
45.00 

135.00 
59.04 

161.37 
108.44 
23.20 
166.69 
16.44 

186.34 
225.00 
351.67 
210.96 
315.00 
209.05 
296.69 
324.46 
234.46 
293.20 
225.00 
263.66 
307.68 

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

RADIUS 
1 .683 
1 .730 
2.085 
I .293 
1 .610 
1.293 
1 .066 
1 .735 
0.578 
1.393 
0.933 
0.S78 
1.656 
0.239 
1.293 
1 .066 
0.776 
1.663 
0.933 
1.573 
1 .573 
1 .393 
2.328 
1 .656 
2.085 
4.445 
3.175 
3.175 
2.445 
6.985 
5.715 
4.445 
4.445 
3.175 
2.445 
6.963 
5.715 
5.715 
4.445 
3.175 
2.445 
6.985 
6.985 
5.715 

DOSE 
7S10E+02 
650E+02 
320E+02 
460E+02 
140E+02 
520E+02 
480E+02 
250E+02 
480E+02 
450E+02 
900E+02 
450E+02 
350E+02 
450E*02 
170E+02 
660E+02 

3.370E+02 
3.580E+02 
3.330E*02 

410E*02 
,950E+02 
440E+02 
310E+02 
700E+02 
81DE*02 
780E+02 
120E+02 
300E+02 
230E+02 
440E+02 
810E+02 
280E+02 
760E+02 
500E+02 
430E+02 
700E*02 
260E*02 
740E+02 
180E+02 
220E+02 
290E+02 
560E+02 
200E+02 

2.400E+02 

NO 
3 
7 

11 
15 
19 
23 
27 
31 
35 
39 
43 
47 
51 
55 
39 
83 
67 
71 
73 
79 
83 
87 
91 
95 
99 

103 
107 
111 
115 
119 
123 
127 
131 
13^ 
139 
143 
147 
151 
155 
159 
163 
167 
171 
175 

ANOLE 
108.44 
60.93 

135.00 
81.87 
37.88 

120.96 
45.00 
196.BO 
71.97 
16.44 

161,57 
11.31 

166.13 
315.00 
353.66 
225.00 
329.00 
215.54 
281.31 
330.95 
246.80 
306.54 
232.13 
276.34 
315.CO 

0. 
22.50 
45.00 
67.50 
90.00 
90.00 
112.50 
135.00 
157.50 
180.00 
202.50 
202.90 
225.00 
247.50 
270. 00 
292.50 
315.00 
337.50 
337.50 

RADIUS 
1 .735 
1 ,683 
1 ,810 
1 ,293 
2.065 
I . 066 
1 .293 
1 .393 
0.578 
1.735 
0.578 
0.933 
1 .293 
0.259 
1.655 
0.776 
1 .066 
1 .573 
0.S33 
1 .863 
1 .393 
1.573 
2.085 
1 .656 
2,328 
5.715 
4.445 
4.445 
3.175 
2.445 
6,965 
5.715 
5.715 
4. 445 
3.175 
2.445 
6.985 
6.983 
5.715 
4.445 
3. 175 
3, 175 
2.445 
6.985 

DOSE 
.570E+02 
.260E+02 
.440E+02 
,470E+02 
.3S0E+02 
.590E+02 
.340E+02 
.500E+02 
.540E+02 
.450E+02 
.660E+02 
.450E+02 
.370E-1-02 
.460E+02 
.490E+02 
.730E+02 
.3I0E+02 
.470E+02 
•370E+02 
,880E+02 
.600E+02 
280E+02 
,420E+02 
380E+02 
310E+02 
430E+02 
960E+02 
020E+02 
.670E+02 
460E+02 
690E+02 
030E+02 
940E+02 
270E+02 
470E+02 
520E+02 
590E+02 
580E+02 
850E+02 
030E+02 
160E+02 
210E+02 
060E+02 
160E+02 



RUN DATE a / l S / 7 < J PAUTI CLE .... PROTON BEAM ENLIiGY 250 HEV lAKOET FP RUM 101 Pi-ATt NO 01 PLAT E LOCA1 1 i"iN . . 1 

NO A N O L E R A D I U S DOSE NO A N G L E R A D I U S DOSE NO ANGLE R A D I U S DOSE MO A N G L E R A D I U S DOSE 
1 1 0 3 . 4 3 2 . 2 1 4 3 . 6 6 O E * 0 2 2 9 0 . 0 0 2 . 1 0 0 3 . 7 0 U E + 0 2 3 7 1 .157 2 . 2 1 4 3 . 5 8 0 E - < U 2 A 1 3 5 . 0 0 1 . g.'io 3 . . 7 S 0 l i t 0 2 
5 1 \ 6 . 5 7 1 . 3 6 5 3 . 7 5 0 E i - 0 2 6 3 0 . 0 0 \ . 4 0 0 3 . 6 S 0 E - V Q 2 7 6 3 . 4 3 \ .5155 3 . 5 9 0 E + 0 2 8 4 5 . 0 0 1 . 9UO 3 . 7 7 U O 0 2 
9 1 6 1 . 5 7 2 . 2 1 4 3 . 8 2 0 E I - 0 2 1 0 1 5 3 . 4 3 1 . 5 6 5 3 . 7 0 0 E + 0 2 1 1 1 3 5 . 0 0 0 . 9 9 0 3 . 8 0 0 E « 0 2 1 2 9 0 . 0 0 0 . 7 O 0 3 . C.MiFKJZ 

13 4 5 . 0 0 0 . 9 S 0 3 . 6 5 0 E + 0 2 1 4 2 6 . 5 7 1 . 5 6 5 4 . 0 9 0 E + 0 2 15 1 6 . 4 3 2 . 2 1 4 3 . 9 9 0 E * 0 2 1 6 1 8 0 . 0 0 2 . mo 3 . . • J i ; o r < 0 2 
1 7 1 B O . O 0 1 . 4 0 0 3 . 7 3 0 £ * 0 2 1 3 1 8 0 . 0 0 0 . 7 0 0 3 . 3 I 0 E + 0 2 1 9 0 0 . 4 . 0 4 0 E + 0 2 2 0 0. 0 .71)11 3 f . -1 l )E+02 
2 1 0 . 1 . 4 0 0 3 . 6 6 O E * 0 2 2 " ' 0 . 2 . 1 0 0 4 , 1 3 0 E * 0 2 2 3 1 9 8 ! 4 3 2 . 2 1 4 3 . 8 2 0 E * 0 2 2 4 2 0 6 . 1 5 7 1 . ;5i»L» J . / M i l t - 1 0 2 
2 b 2 2 5 . 0 0 0 . 9 9 0 3 . 6 2 0 1 N 0 2 2 6 2 7 0 . 0 0 0 . 7 0 0 3 , OBOE 1-02 2 7 3 1 5 . 0 0 0 . 9 9 0 3 . 5 8 0 E < 0 2 2 8 3 3 3 . - 4 3 1 . 5 . i s 3 (•i.oE+oa 
2 9 3.11 . 5 7 2 . 2 1 4 3 . 6 1 0 E + 0 2 3 0 2 2 5 . 0 0 1 , 9 8 0 3 . B l i O E + 0 2 3 1 2 4 3 . 4 3 1 . 5 6 5 3 . . 8 2 0 E + I I 2 3 2 2 7 0 . 0 0 1 . 4 0 U IS . V / c E i r j j ; 
3 3 2 0 6 . 5 / 1 . 5(55 3 , 6 4 0 E * 0 2 3 4 3 1 5 . 0 0 1 . 9 8 0 3 . 5 0 0 E + 0 2 3 b 2 5 1 . 5 7 2 . 2 1 4 4 . . 0 5 0 E + O 2 3 6 2 7 0 . 0 0 2 . , 1 0 0 A. . 0 : : C E - " 0 2 
3 7 2 8 8 . 4 3 3 . 2 1 1 3 . 6 3 0 E + 0 2 3 3 0 . 3 . 0 0 0 3 . 4 3 0 E + 0 2 3 9 0 4 . 5 0 0 3 . 6 9 0 E * 0 2 4 0 0 . B . 0 0 0 2 . . l i l iOE 1 0 2 
4 1 0 . 7 . 5 0 0 2 4 7 0 E H 0 2 4 2 4 5 . 0 0 3 . . 0 0 0 3 , 6 3 0 E + 0 2 4 3 4 5 . !oo 4 . 5 0 0 3 . , 4 0 0 E * 0 2 4 4 4 5 . 0 0 6 . ouu 3 . ::VOf-HO;r 
4 5 4 5 . 0 0 7 . 5 0 0 Z. 5 1 0 E + 0 2 4 6 9 0 . 0 0 3 . 0 0 0 3 , 7 5 0 E < - 0 2 4 7 9 0 . oo 4 . 5 0 0 3 . 4 3 0 E + 0 2 4 8 9 0 . 0 0 6 . 0 0 0 3 . H 1 0 C + 0 2 
4 9 9 0 0 0 7 . 5 0 0 o 8 8 0 E + 0 2 5 0 1 3 5 . 0 0 3 . ooo 3 . 8 0 0 E + 0 2 5 1 1 3 5 . 0 0 4 . 5 0 0 3 . 5 6 0 E + O 2 5 2 1 3 5 . 0 0 6 . 000 3 . aior+os 
5 3 1 3 5 . 0 0 7 . 5 0 0 Z. 9 9 0 E + 0 2 5 4 1 8 0 . 0 0 3 . ooo 3 . 6 2 0 E + 0 2 5 5 1 8 0 . 0 0 4 . 5 0 0 3 . 6 2 0 E + 0 2 5 6 1 8 0 . 0 0 6 . onu 3 . 2 i ; U E < 0 2 
5 7 lao.oo 7 . 5 0 0 z. 8 S 0 E * 0 2 5 3 2 2 5 . 0 0 3 . 0 0 0 4 . 0 5 0 E + 0 2 5 9 2 2 5 . 0 0 4 . 5 0 0 3 . 8 6 0 E + 0 2 6 0 2 2 5 . 0 0 5 . ooo 3 . 2 1 0 E < 0 2 
6 1 2 2 5 . 0 0 7 . 5 0 0 z. 7 7 0 E + 0 2 6 2 2 7 0 . 0 0 3 . ooo 3 . 5 9 0 E + 0 2 6 3 2 7 0 . 0 0 4 . 5 0 0 3 . 2 1 0 E + 0 2 6 4 2 7 0 . 0 0 5 . OHO 3 . 1 SJOE < 0 2 
6 5 2 / 0 . 0 0 7 . 5 0 0 z. 7 5 0 E + 0 2 6 6 3 1 5 . 0 0 3 . 0 0 0 3 . 3 9 0 E + 0 2 6 7 3 1 5 . 0 0 4 . 5 0 0 3 . 5 7 0 E * 0 2 6 8 3 1 5 . 0 b 6 . ooo 2 CibOL'H 0 2 
6 9 3 1 5 . 0 0 7 . 3 0 0 z. 6 5 0 E + 0 2 

M 1 

file:///6.57


RUN DATE 3/ I 6/78 PARTI CLE PROTON BEAM ENERQY 250 MEV TARGET FP RUN 101 PLATE NO P2 PLATE LOCATION..2 

as i 

NO O 4 8 12 16 20 24 28 32 36 40 44 48 92 SB 60 64 68 72 76 80 84 88 92 96 100 104 108 112 116 120 124 128 132 136 140 144 148 152 156 160 164 168 172 

AN9LE 139.00 98.34 52. 13 125.54 66.80 150.95 101.31 35.54 149.04 45.00 173.66 139.00 8. 13 .31 .57 191 341. 198.44 281.57 336.80 223.00 300.96 217.88 261.87 315.00 240.95 283.44 0. O. 22.50 45.00 67.50 90.00 112.50 112.50 135.00 157.50 180.00 202.50 225.00 247.50 247.50 270.00 292.50 315.00 337.50 

RADIUS 2.328 ' 656 085 573 393 883 933 573 066 776 666 259 293 933 578 735 0.576 1 .393 I .293 1 ,066 2,085 1 .293 1 .810 1 .833 1 .735 2.445 6.985 5.715 5.715 4.445 3. 175 2.445 6.985 6.985 5.715 445 175 175 445 985 715 445 445 175 

DOSE 3.630E+02 3.74QE+02 3.760E+02 3.S80E+02 3.740E+02 3.730E+02 3.880E+02 3.580E+02 3.880E+02 
3.800E+02 3.620E*02 4.9I0E*02 3.740E*02 3.660E+02 810E»02 99QE+02 930E+02 720E*02 760E+02 710E+02 630E+02 570E+02 620E+02 780E*02 830E+02 240E+02 460E+02 830E+02 910E+02 300E+02 740E+02 780E+02 370E+02 880E+02 230E+02 270E+02 630E+02 480E+02 660E*02 660E*02 960E+02 CEOE+02 170E+02 590E+02 

NO ANGLE 
1 127 .88 
5 83 .66 
9 45 .00 

13 113 .20 
17 54 .46 
21 144 .46 
25 78 .69 
29 29 .06 
33 135 .00 
37 30 .96 
41 171 .87 
45 45 .00 
49 6 .34 
93 198 .44 
57 348 .69 
61 203 .20 
63 283 .44 
69 341 . .57 
73 239 .04 
77 315 .00 
81 225 .00 
85 278. . 13 
89 322. . 13 
93 2S1 , ,57 
97 299. OS 

101 0. 
105 22. 50 
109 22. 50 
113 45. 00 
117 67. 50 
121 90. 00 
125 112. 50 
129 135. 00 
133 157. 50 
137 157. 50 
141 180. 00 
145 202. 50 
149 225. 00 
153 247. 50 
157 270. 00 
161 270. 00 
165 292. 50 
169 315. 00 
173 337. SO 

RADIUS 2.085 1 .656 2.328 1 .393 1 .573 1 .573 0,933 1 .883 0,776 1 .066 1 ,293 0.259 1 .656 0.976 0.933 1 .393 0.87B 1 . 735 1 .066 1 .293 1 .810 1 .293 2.085 1 .735 1 .883 3. 175 2.445 6.985 6.985 5.715 4.445 3. 175 3.175 2.445 6,985 5.715 4.445 4.445 3. 175 2.445 6.985 5.715 5.715 
4.445 

DOSE 98OE+02 930E+02 480E+02 010E+02 770E+02 790E+02 910E*02 840E+02 S60E+02 490E+02 790E+02 840E+02 760E+02 910E+02 620E+02 740E+02 510E+02 3B0E+02 540E+02 790E+02 700E+02 540E*02 710E+02 820E+02 690E+02 510E*02 610E+02 580E+02 6-10E+02 _ 970E+02 4.130E*O2 3.710E+02 3.700E+02 800E+02 520E+02 130E+02 460E+02 370E+02 510E+02 580E+02 710E+02 600E+02 660E+02 
2.960E+02 

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

ANGLE 119.06 71.57 142.10 98. 13 45.00 133.00 59.04 161.57 108.44 23.20 168.69 18.44 186.34 225.00 
351.87 210.96 315.OO 209.05 258.69 324.46 234.46 293.20 225.00 263.66 307.88 O. 22.50 45.00 67.50 67.50 90.00 I 12,50 135.00 157.50 180.00 180.00 202.50 225.00 247.50 270.00 292.50 292.50 315.00 337.50 

IAD I US 
: . 883 1 .735 2.085 1.293 1.610 1.293 1 .066 1.735 0.578 1 .393 O. 933 n 578 656 
0.259 293 066 776 . .883 0.933 1.573 1.573 1 .393 2.328 1 .656 2.085 4.445 3. 175 3. 175 2.445 6.985 B.715 4.445 4.445 S.175 2.445 B.985 H.715 5.715 4.445 3. 175 2.445 6.989 6.985 5.715 

DOSE NO ANGLE 
4 .460E+02 3 108 .44 
3 .6S0E+02 7 60 .95 
3 .920E+02 11 135 .00 
3 .610E+02 15 81 .87 
3 .740E+02 19 37 .88 
3 ,760E*02 23 120 .96 
3 .780E*02 27 45 .00 
3 .B60E+02 31 156 .80 
3 .820E+02 35 71 .57 
3 .800E+02 39 18 .44 
3 .840E+02 43 161 .57 
3 .820E+02 47 11 .31 
3 .790E+02 51 186 .13 
4 •520E+02 55 315 .00 
3 .620E+02 59 353 .66 
4 .690E+02 63 225 .00 
3 .870E+02 67 329 .00 
3, .700E*02 71 215 .54 
3, .530E*02 75 281 .31 
3 ,780E-f02 79 330 .95 
3, .750E+02 83 246 ,80 
3. ,720E+02 87 305, ,54 
3, ,830E+02 91 232, , 13 
4. ,630E+02 95 276 ,34 
3. 560E+02 99 315, ,00 
3. 040E+02 103 0. 
3. 510E+02 107 22. 50 
3. 580E+02 1 1 1 45. 00 
3. 790E*02 115 67. 50 
2. 770E+02 119 90. 00 
3. 980E+02 123 90. 00 
4. 440E+02 127 112. 50 
3, 440E+02 131 135. 00 
3. 710E+02 135 157. 50 
3. 770E+02 139 180. 00 
2. 890E»02 143 202. 50 
3. 180E+02 147 202. 50 
3. 1B0E+02 151 225. 00 
3. 390E+02 155 247. 50 
3. 530E+02 159 270. 00 
3. 540E+02 163 252. 50 
2. 600E+02 167 315. 00 
2. 380E+02 171 337. 50 
3. 350E+02 175 337. 50 

RADIUS 1 .735 1 .883 1.810 1.293 2.085 1 .066 1 .293 1 .393 0.578 1.735 0.578 0.933 I .293 0.259 1.656 0.776 1 .066 1 .573 0.933 1 .883 1 .393 1 .573 2.085 1 ,656 2.328 5.715 4.445 4.445 3.175 2.445 6,985 5.715 5.715 4.445 3. 175 2.445 6.985 6.965 5.715 4.445 3. 175 3. 175 2.445 6.SS5 

DOSE 740E+02 710E*02 830E+02 920E+02 560E+02 800E*02 950E+02 790E+02 680E+02 720E+02 _ S00E+02 3.810E+02 3.810E+02 4.50OE+02 
3.790E+02 3.750E+02 3.720E+02 3.940E+02 3.710E+02 3.670E+02 3.600E+02 3.630E+02 3.920E+02 4.510E+02 3.510E+02 2.770E+02 3.14DE+02 3.320E+02 3.720E-.-02 3.550E+02 860E+02 190E+02 250E+02 490E+02 680E+02 640E+02 860E+02 800E+02 0B0E+02 110E+02 540E+02 370E*02 600E+02 480E+02 



RUN DATE... . ...3/16/70 
UEAM I NfcUOY . ...2S0 MEV 
TARGET ft" I UN 101 
PLATE NO. ... . . . .D2 

UN 101 
PLATE LOCATION..2 

NO ANOLE RAO I US DOSE NO ANGLE RAD 1 US DOSE NO ANOLE RAO I US DOSE NO ANOLE RADIUS DOSE 
| 71 .67 2.214 3.880E+02 2 90 00 2 100 3 B20Et02 3 108 43 2.214 3 940E+02 4 45.00 1 980 3 S20E+02 
9 63.43 1 .569 3,9!0E*02 6 90 00 1 400 3 760E+02 7 1 16 57 1.565 

0.990 3 BIOE+02 8 135.00 1 9B0 4 7S0E+02 
9 18.43 2.214 4.030E+02 10 26 57 1 565 3 960E+02 11 45 00 

1.565 
0.990 4 120E+02 12 90.00 0 700 3 B30E+02 

13 135.00 0.990 3.840E+02 14 153 43 1 565 3 S60E+02 15 161 57 2.214 3 780E+02 16 0. 2 100 3 850E+02 
17 0. 1 .400 3.980E+02 18 0 0 700 3 870E+02 IS 0 0. 3 B10E*02 20 180.00 0 700 3 960E+02 
21 180.00 1 .400 3,770E*02 22 180 00 2 100 3 770E+02 23 341 57 2.214 3 B20E+02 24 333.43 1 565 4 040E+02 
23 319.00 0.990 3.420E4 02 26 270 00 0 700 3 950E*02 27 225 00 0.S90 a 860E+02 28 206.57 1 565 3 B40E+02 
29 199.43 2.214 3.SI0E»02 30 315 00 1 9B0 4 560E+02 31 296 67 1.565 3 950E+02 32 270.00 1 400 3 B6OE+02 33 243.43 1.566 3.840E+02 34 225 00 1 980 3 680E+02 35 288 43 2.214 3 840E+02 36 270.00 2 100 4 740E*02 
37 251.67 2.214 3.600E+02 38 180 00 3 000 3 590E4 02 39 180 00 4.500 3 140E+02 40 180.00 6 000 2 540E+02 
41 100.00 7.500 3.S80E+02 42 135 00 3 000 3 540E«02 43 135 00 4.500 4 130E*02 44 135.00 6 000 3 120E+02 
49 135.00 7.500 2.S90E*02 46 90 00 3 000 2 8S0E+02 47 90 00 4.500 4 420E+02 48 90.00 6 ooo 3 310E+02 
49 90.00 7.500 2.680E+02 50 45 00 3 000 3 850E+02 51 45 00 4.500 3 710E*02 52 45.00 6 000 3 450E+02 
59 49.00 7.500 3. 100E->02 54 0 3 000 3 760E+02 55 0 4.500 3 5506*02 56 0. 6 000 3 300E+02 
57 0. 7.500 3.430E+02 58 315. 00 3 000 3 940E+02 59 315 00 4.500 3. 650E+02 60 315.00 6 000 3 340E+02 
61 315.00 7.500 3.540E+02 62 270. 00 3 000 3 730E*02 63 270 00 4. BOO 3. 470E*02 64 270.00 6 000 3. 230E+02 
65 270.00 7.500 2.700E+02 66 225. 00 3 000 3 790E+02 67 225. 00 4.500 3 390E+02 68 225.00 6 000 2 930E+02 
69 225.00 7.500 2.560E+02 * 

tD 
1 



I'A II" 3 / H i / 7 0 
I I' I I PKOION 
I I HI IVilY. . . . l -btf Nl -V 
il I H * HUN 1 0 1 
I I no . . . . . . . r-3 
I I I OLA I ION. . 3 

HO AMU1.I i; A l l H I S D0: ;E NO A N G L E K A D I US ; DOSE NO A N G L E R A D I U S D O S E NO ANOLE R A D I U S 1 DOSE 
U l:l!> . 01) . a.'8 3 . 9 9 0 E " 0 2 1 1 2 7 . 0 0 2 . 0 0 5 3 . 9 4 0 E + 0 2 2 1 1 9 . 0 6 1 . 0 8 3 3 . 9 S 0 E * D 2 3 1 0 8 . 4 4 1 . 7 3 5 3 . 7 B 0 E + 0 2 

.| J*> . .1-1 t . (.bi. 3 . 7 . | 0 I ? > 0 2 6 0 3 . 6 6 1 . 6 5 6 3 . 0 7 0 i > r j 2 6 7 1 . 5 7 ) . 7 3 0 4 . 3 3 0 E + 0 2 7 6 0 . 9 5 1 . 0 0 3 3 . 7 a O E K > 2 
M TtV l ; i . our* 3 . D I O E I 0 2 0 4 3 . 0 0 2 . 3 2 a 3 . 6 9 0 E + 0 2 1 0 1 4 2 . 1 0 2 . 0 8 3 3 . 9 2 0 E ' 0 2 1 1 1 3 5 . 0 0 1 . 8 1 0 4 . 0 4 0 E * 0 2 

1 2 1 2 b . b-1 i . 5 7 3 a . 0 3 0 E + 0 2 1 3 1 13 . 2 0 1 . 3 9 3 3 . 9 1 0 E I 0 2 14 9 0 . 1 3 1 . 2 9 3 4 . 1 3 0 E * 0 2 1 5 8 1 . 8 7 1 . 2 9 3 4 . 0 u 0 E * O 2 
l b t i l . . I l l ) i . 31.13 4 . C 1 0 0 E + 0 2 1 7 5 4 . 4 6 1 5 7 3 3 . 9 G 0 E I - O 2 18 4 3 . 0 0 1 . 8 1 0 3 . 9 3 0 E + 0 2 1 9 3 7 . 8 6 2 . 0 0 5 b . Q 5 U E * 0 2 
•O I M I . ' ) ' . ' I . ML13 •1 . 0-IOL r + 0 2 ? ! 1 4 4 . 4 6 1 . 3 7 3 4 . H b O E ' 0 2 2 2 . 3 5 . 0 0 1 . 2 9 3 3 . 7 9 0 E - I - 0 2 2 3 1 2 0 . 9 6 1 . 0 6 6 3. OBO£*O:: 

. ' 1 i 0 1 3 1 u . 0 3 3 4 . I O O E + 0 2 2 5 7 8 . 6 9 0 . 9 3 3 3 . 9 5 0 E * 0 2 2 6 5 9 . 0 4 1 . 0 6 6 3 . 0 1 0 E + 0 2 2 7 4 3 . 0 0 1 . 2 9 3 3 . B S O E K . J 
: - u 3 i . b-1 1 . 3 7 3 3 . 0 5 0 E + 0 2 2 9 2 3 . 0 6 1 6 0 3 3 . 6 9 0 E + 0 2 3 0 1 6 1 . 5 7 1 . 7 3 5 3 . 8 8 0 E + 0 2 3 1 1 5 6 8 0 I . 3 9 3 a.aioE+02 

1-U) 0-1 1 . OL>G 3 . 6 4 0 E * 0 2 3 3 1 3 b . 0 0 0 . 7 7 6 4 . 1 2 0 E + 0 2 3 4 1 0 6 . 4 4 0 . 5 7 8 5 . 0 5 D E * 0 2 3 5 7 1 . 5 7 0 . 5 7 8 4 . ! 0 G E * U 2 
j s 4 b . 0 0 0 . 7 7 6 3 . U 3 0 E + 0 2 3 7 3 0 9 6 1 . 0 6 6 5 . 0 7 0 E + 0 2 3 8 2 3 . 2 0 1 . 3 9 3 3 . 9 0 0 E - 0 2 3 9 1 8 . 4 4 1 . 7 3 5 3 . 7 3 0 E * 0 2 
4 0 1 7 J -66 1 . 6 5 6 4 . 0 6 0 E * 0 2 4 1 1 7 1 . 8 7 1 2 9 3 5 . 3 1 0 E * 0 2 4 2 1 6 8 . 6 9 0 . 9 3 3 4 . 9 3 0 E » 0 2 4 3 1 6 1 . 3 7 0 . 5 7 8 4 . 1 6 G E * 0 2 
•i . i 1 3 5 . 0 0 0 . 2 5 9 3 . U 5 0 E + 0 2 -IS 4 5 . 0 0 0 . 2 5 9 4 . 0 9 0 E + 0 2 4 6 1 8 . 4 4 0 . 5 7 8 4 . 0 5 0 E + 0 2 4 7 11 . 3 1 0 . 9 3 3 3 . 8 I G E + 0 : ; 
.10 U . 1 3 1 . 2 9 3 3 . 9 4 0 E + O 2 4 9 6 . 3 4 1 . 6 5 6 3 . 9 5 0 E + 0 2 5 0 1 B 6 . 3 4 1 . 6 5 6 4 . 140E-1-02 5 1 1 8 8 . 1 3 1 . 2 9 3 4 . 1 2 0 E t 0 2 

1 9 1 . 3 1 0 . 9 3 3 3 . 7 3 0 E + 0 2 5 3 1 9 8 . 4 4 0 5 7 8 4 . 0 I 0 E * 0 2 5 4 2 2 5 . 0 0 0 . 2 5 9 4 . 1 6 0 E < - 0 2 5 5 3 1 5 . 0 0 0 . 2 5 9 3 . 9 3 0 E < - 0 : : 
b 6 3-11 . 5 7 0 . 3 7 0 5 . 1 2 0 E + 0 S 9 7 3 4 8 6 9 0 . 9 3 3 3 , 9 5 0 E * 0 2 5 3 3 3 1 . 8 7 1 . 2 9 3 3 . 9 6 0 E - I - 0 2 5 9 3 5 3 6 6 1 6 5 6 3 . 7 4 0 E i i l . ' 
i.O 1 0 0 •14 1 . 7 3 5 3 . 9 3 0 E + 0 2 b l 2 0 3 2 0 1 3 9 3 3 . 0 9 0 E * 0 2 6 2 2 1 0 9 6 1 . 0 6 6 3 . 9 7 0 E * 0 2 6 3 2 2 5 0 0 0 . 7 7 6 5 . O b O E » l j : ' 
i. 1 • b l 5 / 0 . 5 7 0 4 . O l f j E + 0 2 6 5 2 0 8 4 4 0 3 7 a 3 . Q 3 0 E + 0 2 6 6 3 1 5 . 0 0 0 . 7 7 6 3 . 7 7 0 E » 0 2 6 7 3 2 9 . 0 0 1 . 0 6 6 3.a/oir»o. ' 
t.ti I J G . on 1 . 3 0 3 3 , 8 2 ' ) E » 0 2 6"J 3 4 1 5 7 1 . 7 3 b 3 . 7 0 0 l £ ' 0 2 7 0 2 0 9 . 0 3 \ . 8 6 3 3 . 0 S 0 S * 0 2 7 1 2 \ S 3 4 1 . 5 7 3 3 . 8 3 U E < 0 2 
/J i ' 2 b , . ou 1 . 2 ' J3 4 . 1 0 0 E + 0 2 7 3 2'JO . 0 4 1 . O D 6 3 .<JO0E>-02 7 4 2 5 U . o 9 0 . 9 3 3 3 9 6 0 E - 0 2 7 5 2 8 1 . 3 1 0 . 9 3 3 3 . S b U E H ) . ? 
t'6 JOO 9 6 1 . 0 6 6 3 . . 9 U 0 E + 0 2 7 / 3 1 5 . . 0 0 1 . 2 U 3 3 . 0 2 0 E ' U 2 7 8 3 2 4 . 4 6 1 . 5 7 3 3 . 8 8 0 E + 0 2 7 9 3 3 0 . 9 3 1 . 8 8 3 3 . 7 2 0 E U 1 2 
0 0 2 1 7 , 8 t t 2 . 0 B 5 3 . 7 2 0 E + D 2 t>1 2 2 5 0 0 1 . 0 1 0 3 . 9 3 0 E - 1 - 0 2 8 2 2 3 4 . 4 6 1 . 5 7 3 4 0 9 0 E * 0 2 8 3 2 4 6 . 0 0 1 3 9 3 3 . 8 1 0 E ' U 2 
U4 U'6 1 , 0 7 1 . 2 9 3 3 B 2 0 E < 0 2 US 2 7 8 13 1 . 2 0 3 3 . 7 0 0 E + 0 2 3 6 2 9 3 . 2 0 1 . 3 9 3 3 . 7 2 0 E * 0 2 8 7 3 0 5 . 5 4 1 . 5 7 3 4 . 0 0 O E M J 2 
OB 3 1 5 . 0 0 1 , 0 1 0 3 . 9 0 0 E * 0 2 eu 3 2 2 . 13 2 0 6 3 3 . 6 0 0 E + 0 2 9 0 2 2 5 . 0 0 2 . 3 2 8 4 . O O O E * 0 2 9 1 2 3 2 1 3 2 . 0 8 5 3 . 8 U 0 E M 1 2 
9 2 I ' - IO . Ob 1 . . 1)03 3 . 7 9 C E * 0 2 9 3 2 S I 5 7 1 7 3 5 3 . 8 I 0 E + 0 2 9 4 2 6 3 . 6 6 1 b 5 6 3 . 7 6 0 E * 0 2 9 5 2 7 6 . 3 4 1 . 6 5 6 3 . 9 I OF -OIL 
Oo <;&6. .1-1 1 . , 7 3 5 3 9 J U E » 0 2 S 7 2 9 0 0 0 1 0 8 3 3 . 0 6 0 E * 0 2 9 8 3 0 7 . 0 6 2 . 0 8 5 3 . 7 2 0 E » 0 2 9 9 3 1 5 . 0 0 2 . 3 2 8 3 . 9 b U I i ' - C l i 
UC o. ;» . / 1 4 b 5 0 . I O E + O 2 1 0 1 0 3 1 7 5 5 . 0 3 0 E < 0 2 1 0 2 0 . 4 . 4 4 5 3 . 2 7 0 E * 0 2 1 0 3 0 . 5 . 7 1 5 3 u S i O l ' K i ; ' 
0 4 0 . 6 , . 9 0 b 2 . 3 3 0 E > 0 2 1 0 5 2 2 bO r- 4 1 5 3 . 7 0 0 f . 1-02 1 0 6 2 2 . 3 0 3 1 7 5 3 . 7 1 C E - 0 2 1 0 7 2 2 . 5 0 4 . 4 4 5 3 3 7 0 E m . ' : 
~.a 2 2 5 0 b . 7 1 5 2 9 4 0 E * 0 2 1 0 a 2 2 5 3 6 9 0 5 2 . 6 7 0 E * 0 2 1 1 0 4 5 . 0 0 3 1 7 5 3 . 7 6 0 E * 0 2 1 1 1 4 5 . 0 0 4 . 4 4 3 3 . 4 0 0 E * c > 2 
1 2 4 S . 0 0 5 . 7 1 5 3 ! 1 1 0 t > 0 2 1 13 -1'J. I'O b SOS 2 . 7 1 0 E * 0 2 1 1 4 5 7 . 5 0 2 . 4 4 5 4 0 7 0 E + 0 2 1 1 5 5 7 . 5 0 3 . 1 7 3 3 . B C 0 E + C 2 
1 6 0 7 . 5 0 4 . -1-15 3 . 3 G 0 f c > 0 2 1 1 7 6 7 . 5 0 5 . 7 1 5 3 . 1 IOE- i -02 1 1 0 6 7 . 5 0 6 . . 9 8 5 2 . 7 1 0 E + 0 2 1 1 9 9 0 . 0 0 2 , 4 4 5 5 . 1 0 0 E + P 2 
L'O 9 0 . 0 0 3 . 1 7 5 3 . 7 7 0 E + 0 3 121 9 0 . 0 0 4 . 4 4 3 3 . 5 7 0 E + 0 2 1 2 2 DO. 0 0 S 7 1 5 3 3 8 0 E * 0 2 1 2 3 9 0 . 0 0 6 . 9 8 3 2 . 9 7 0 E + J 2 
2 4 1 1 2 . 5 0 2 . 4*15 3 . 0 4 D £ * 0 2 1 2 5 1 1 2 5 0 3 . 1 7 5 3 . 9 4 0 E + 0 2 1 2 6 1 1 2 . 5 0 4 . 4 4 5 3 . 6 6 0 E * 0 2 1 2 7 1 1 2 . 5 0 5 , 7 1 5 3 . 1 7 0 E + 0 2 
?e 1 1 2 . BO 6 . 0 0 5 3 . oeoe*o2 1 2 9 1 3 5 . 0 0 3 . 1 7 5 3 . 7 9 0 E + 0 2 1 3 0 1 3 5 . 0 0 4 . 4 4 5 3 . 7 8 0 E * 0 2 1 3 1 1 3 5 . 0 0 5 . 7 1 5 3 . 1 E 0 E + 0 2 
3 2 1 3 5 . OO 6 . 9115 3 . O 1 0 E « O 2 1 3 3 1 5 7 . 5 0 2 . 4 4 5 3 . 9 6 0 E + 0 2 1 3 4 1 5 7 . 5 0 3 . 1 7 5 3 7 7 0 E * O 2 1 3 5 1 5 7 . 5 0 4 . 4 4 5 3 . 4 7 0 E + 0 2 
3 b 1 5 7 . 5 0 5 . 7 1 b 4 . 3 7 0 E + 0 2 1 3 7 1 5 7 . 5 0 6 . 9 8 5 2 . 9 6 0 E * 0 2 1 3 0 1 8 0 . 0 0 2 . 4 4 S 3 . 7 1 0 E » 0 2 1 3 9 1 0 0 . 0 0 3 . 1 7 5 3 . 3 4 0 E + 0 2 
-10 1 OO OO 4 . 4 1 5 3 . S O G f + 0 2 1 4 1 1 8 0 0 0 5 . 7 1 a 3 . 2 2 C E + 0 2 1 4 2 1 8 0 . 0 0 6 . 9 8 5 2 . 9 5 0 E < - 0 2 1 4 3 2 0 2 . 5 0 2 . 4 4 5 3 . 9 8 0 E * 0 2 
•14 : - 0 2 . 5 U 3 . 1 7 5 3 . 15 JOE < 0 2 1 4 5 2 0 2 5 0 4 . .145 3 . 5 0 ^ E + 0 2 1 4 6 2 0 2 . 5 0 5 . 7 1 5 3 . 2 6 0 E » 0 2 1 4 7 2 0 2 . 5 0 6 . 9 8 5 3 . 7 6 0 E * 0 2 
I B 2 ; ' b . 0 0 3 . 1 / 5 3 . 8 4 l 1 E f 0 2 1 4 3 2 2 5 0 0 4 . 4 4 5 3 . 4 3 0 E + 0 2 1 5 0 2 2 5 . 0 0 5 . 7 1 5 3 . 2 9 0 E * 0 2 1 5 1 2 2 5 . 0 0 6 . 9 3 5 3 . 7 5 0 E * C 2 
J 2 i - 1 7 . 5 u 2 . 4 . i f . 5 3 3 0 h > 0 2 1 5 3 2 4 7 5 0 3 1 7 5 3 . 7 5 0 E + 0 2 1 5 H 2 4 7 . 5 0 4 . 4 4 5 3 . 4 3 0 £ * 0 2 1 5 5 2 4 7 5 0 5 . 7 1 5 3 . 1 5 0 E + Q 2 
3D 2 4 7 . bt l 15. yas y U 3 0 E > O 2 1 5 7 2 7 0 . 0 0 2 . 4 4 5 3 . 7 8 0 E + 0 2 1 5 8 2 7 0 . 0 0 3 . 1 7 3 3 . 7 6 0 E * 0 2 1 5 9 2 7 0 . 0 0 4 . 4 4 5 3 . 5 0 0 E - 0 2 
i 0 2 7 0 . 0<> 5 . 7 1b 3 . l « ; i | i + 0 2 1 6 1 2 7 0 0 0 6 . 9 8 5 2 . 7 I 0 E + 0 2 1 6 2 2 9 2 . 5 0 2 . 4 4 5 3 . 9 0 0 E » 0 2 1 6 3 2 9 2 . 5 0 3 . 1 7 5 3 . 7 4 0 E * 0 2 
5 4 zu:i. b j • 1 . 4 ' l o 3 . 3E.0E + 0 2 I t i S ji'JU. 5 0 5 7 1 5 3 . 0 3 0 E - » 0 2 1 0 S 2 9 2 . 5 0 6 . 9 8 5 2 . 7 1 0 E » 0 2 1 6 7 3 1 5 . 0 0 3 . 1 7 5 3 . 6 5 0 E + 0 2 
5 0 3 1 b . 0 0 4 . -145 3 . 3 6 0 E * 0 2 1 6 U 3 1 b . 0 0 5 . 7 1 5 2 . 9 7 0 E + 0 2 1 7 0 3 1 5 . 0 0 6 . 9 S S 2 . 6 0 0 E + 0 2 1 7 1 3 3 7 . 5 0 2 . 4 4 3 3 . 6 9 0 E - I - 0 2 
/ 2 3 3 7 oO 3 . I 7 5 3 . 5 0 0 E + 0 2 1 7 3 3 3 7 . 5 0 4 4 4 5 3 . 3 5 0 E + 0 2 1 7 4 3 3 7 . 5 0 5 . 7 1 5 2 . 8 9 0 E 1 - 0 2 1 7 5 3 3 7 . 5 0 6 . 9 3 5 3 . 3 2 0 E * 0 2 



RUN DATE 3/16/70 
PAkTICLE PliOTON DEAM ENERGY 250 NEV TARGET FP RUN 101 PLATE NO D3 PLATE LOCATION..3 

NO 
1 
5 
9 

13 
17 
21 
2 5 
2 9 
3 3 
3 7 
41 
•IS 
4 9 
S 3 
5 7 
61 
6 5 
6 9 

ANGLE 
71.57 
S3. 43 
18.43 

135.00 
0. 

I DO.00 
315.00 
198.43 
243.43 
251.57 
180.00 
I 3!T. no 
9 0 '••'. 49. Ou 0. 315.00 &70.00 225.00 

RADIUS 2.214 5 555 214 900 
400 400 990 214 56S 214 500 7.500 7.500 7.500 7.500 7.500 7.500 7.500 

DOSE .280E+02 8BOE+02 .250E+O2 I90E+O2 1B0E+02 090E+02 000E+O2 870E+02 260E+02 0S0E+02 640E+02 880E+02 100E+02 140E+O2 040E+02 040E+02 9S0E+O2 2I0E+02 

NO 2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 

ANGLE 90.00 90.00 26.57 153.43 
0. 100.00 270.00 315.00 225.00 ISO.00 135.00 90.00 45.00 0. 315.00 27O.00 225.00 

RADIUS 2. 100 1 .400 1 .365 1 .565 0.700 2. 100 0. 700 1 .980 980 000 000 000 000 OCO OUO 000 000 

DOSE .830E+02 .150E+C2 930E+02 040E+02 220E+02 860E+02 330E+02 340E+02 140E+02 730E+02 900E+02 210E*02 150E+02 140E+02 080E+02 970E+02 860E+02 

NO 3 7 11 IS 13 23 27 31 35 39 43 47 51 55 59 63 67 

ANGLE 108.43 116.57 45.00 161.57 0. 341.57 225.00 296.57 288.43 180.00 135.00 90.00 45.00 O. 315.00 270.OO 22S. 00 

RADIUS 2.214 563 930 214 
214 990 565 2.214 4.500 4.500 4.500 4.500 4.500 4.500 4.500 4.500 

DOSE 4. 120EH02 3.680E+02 4.340E+02 OOOE+02 2B0E+02 1IOE*02 22CE+02 060E+02 050E+02 420E+02 650E+02 700E+02 590E+02 S40E*02 740E*02 730E-KJ2 630E+02 

NO 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 

AMGLE 45.00 135.00 90.00 0. 180.00 333.43 206.57 270.00 270.00 180.00 135.00 90.00 45.00 0. 315.00 270. 00' 225.00 

1 .900 
1 . 9U0 
0.700 
2. 1 00 
0. 700 
I . iiuU 
1 . 5U5 
1 .400 
2. 100 
6.000 
6. UOO 
6.DO0 
6. OUO 
6. OUO 
6.000 
6. OUO 
6.000 

DOSE 
100E+02 
030E+02 
.9101; 1-02 
.1QQK+02 
.900E+02 
180E+02 
100E*02 
050E+02 M0E+02 000E>02 34UE*02 510E+02 580E+02 420U+02 430E<02 OS0C*O2 770E+02 

a 
I 



RUN DATE 3/16/78 PARTICLE PROTON BEAM ENEROY 2S0 MEV TARGET FP RUN 101 PLATE NO P4 PLATE LOCATION..4 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS ; DOSE NO ANGLE 
0 13S .00 2 .328 4 .020E+02 1 127.88 2 .085 5.830E+02 2 119.06 
4 96 .34 1 .656 4 .020E+02 5 83. 66 1 .656 4.150E+02 6 71.57 8 32 . 13 2 .065 4 .030E+02 9 45.00 2 .328 3.940E+02 10 142.10 

12 125 .34 1 .573 4 .100E+02 13 113.20 1 .393 6.070E+02 14 98. 13 
16 66 .80 1 .393 4 . 140E+0E 17 54.46 1 .373 4.150E+02 IB 45.00 
20 150 .95 1 .883 4 .010E+02 21 144.46 1 .573 4.050E+02 22 135.00 
24 101 .31 0 .933 4 .080E+02 25 78.69 0 .933 4.330E+0? 26 59.04 
28 35 .54 1 .573 4 .090E+02 29 29.06 1 .883 3.840E+02 30 161.37 
32 143 .04 1 .066 6 .00OE+02 33 135.00 0 .776 4.310E+02 34 108.44 
36 45 .00 0 .776 4 .010E+02 37 30.96 1 .066 6.290E+02 38 23.20 
40 173 .66 1 .656 4 .IOOE+02 41 171.87 1 .293 4,110E+02 42 168.69 
44 135 .00 0 .259 4 .110E+02 43 45.00 0 .259 3.950E+02 46 16.44 
48 8 .13 i .293 4 .060E+02 49 6.34 1 .656 3.850E+02 50 186.34 
52 191 .31 0 .933 3 .980E+02 33 198.44 0 .378 4.090E+02 34 225.00 
56 34!, 37 0 .578 4 .180E+02 57 346.69 0 .933 3.970E+02 58 351.87 
60 193 .44 1 . 733 5 .840E+02 61 203.20 1 . 393 4.050E+02 62 210.96 
64 231 .37 a .578 4 .I40E+02 63 288.44 0 .578 4.350E+02 66 315.00 
68 336. 00 l .393 3 ,930E+02 69 341.57 1 . 735 3.820E+02 70 209.03 
72 325. ,00 l .293 4 . 160E + 02 73 239.04 1 .066 4.120E+02 74 258.69 
78 300. 96 l .066 3 .970E+02 77 315.00 1 .293 4.050E+02 78 324.46 
80 217, ,BB 2 .085 4 .020E+02 01 225.00 1 ,810 4.I60E+02 82 234.46 
64 261 . 87 1 , .293 4 030E+02 85 278.13 1 ,293 4.010E+02 86 293.20 
88 315. 00 1 .810 4, 040E+02 89 322.13 2 , 085 4.000E+02 90 225.00 
92 240. 95 1 .863 4 ,1S0E+02 93 251.57 1 ,735 3.990E+02 94 263.66 

to 96 283. 44 1 , .735 3, ,990E+02 97 299.06 1 , ,883 5.970E+02 98 307.88 
T 100 0. 2, ,445 3. 920E+02 101 0. 3. 175 3.710E+02 102 0. 
1-' 104 0. 6. ,995 3. 840E+02 105 22.50 2. ,445 3,960E+02 106 22.50 
CO 108 22. 50 5, ,715 3. 050E+02 109 22.50 6, 935 2.640E+02 1 10 45.00 

112 45. 00 5, 715 3. 150E>02 113 45.00 6. 985 2.85DE+02 114 67.50 
1 16 67. 50 4. 445 3. 660E+02 117 67.50 5. 715 3.3I0E+02 118 67.50 
120 90. 00 3. ,175 4. 130E+U2 121 90.00 4. 445 3.B50E+02 122 SO. 00 
124 1 12. 50 2. 445 4. 000E+02 125 112.50 3. 175 4.050E+02 126 112.50 
128 112. 50 6. 985 3. 260E+02 129 135.00 3, 175 5.930E+02 130 133.00 
132 135. 00 6. 985 3. 180E+02 133 157.50 2. 443 6.060E+02 134 157.50 
136 157. 50 5. 715 3. 530E+02 137 157.50 6. 985 4.400E+02 138 180.00 
140 180. 00 4. 445 3. 790E+02 141 180.00 3. 715 3.570E+02 142 180.00 
144 202. 50 3. 175 3. 890E+02 145 20?.50 4. 445 3.730E+02 146 202.50 
148 223. 00 j*. 175 3. 950E+02 149 22S.00 4. 445 3.650E+02 150- 225.00 
152 247. 50 z\ 445 3. 870E+02 153 247.50 3. 175 3.830E+02 134 247,50 
156 247. 30 6. 9BS 3. 020E+02 157 270.00 2. 445 3.880E+02 150 270,00 
160 270. 00 5. 715 3. 270E+02 161 270.00 6. 985 2.930E+02 162 292.50 
164 2S2. 50 4. 445 3. 500E+02 165 292.50 5. 715 3.190E+02 166 292.50 
168 315. 00 4. 445 3. 400E+02 169 31 5. 00 5. 715 2.990E+02 170 315.00 
172 337. 50 3. 175 3. 650E+02 173 337.50 4, 445 3.170E+02 174 337,50 

RADIUS 1 .883 1.735 2.085 1 .293 1 .610 1.293 1 .066 1 .735 0,578 1.393 0.933 0.578 1 ,656 
0.259 1 .293 1 .066 0.776 I .803 0.933 1 .573 1 .573 1 .393 2.328 1 .636 2.085 4.44S 3.175 3. 175 2.445 6.985 3.715 4.445 4.445 3.175 2.445 6.983 5.715 3.715 4.445 3. 175 2.443 6.985 6.96)5 5.715 

DOSE 4.030E+02 3.800E+02 6.060E+02 4.130E+02 3.920E+02 4.000E+02 3.940E+02 6.09OE+02 4.140E+02 4.050E+02 4.010E+02 080E+02 ,970E+02 040E+02 870E+02 020E+02 1B0E+02 060E+02 960E+02 130E+02 030E+02 120E+02 900E+02 880E+02 890E+02 300E+02 680E+02 950E+02 040E+02 140E+02 380E+02 7 4 0E+02 340E+02 810E+02 100E+02 I90E+02 310E+02 310E+02 400E+02 730E+02 010E+02 730E+02 730E+02 3.050E+02 

NO 3 7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71 75 79 B3 87 91 95 99 103 107 111 115 119 123 127 131 135 139 143 147 131 15S 159 163 167 171 175 

ANGLE 108.44 60.95 135.00 81 .87 37.88 120.96 45.00 156.80 71.37 18.44 161.57 11.31 IBS.13 315.00 353.66 225.00 329.00 21 5.'54 281.31 330.95 246.80 305.54 232.13 276,34 315.00 0. 22.50 45,00 67. SO 90.00 90.00 112.50 135.00 157.SO 180.00 202.50 202.50 225,00 247.50 270.00 292.50 315.00 337.50 337.50 

RADIUS 1,735 4 1 , 883 1 .810 1 .293 2.083 1 .066 1 .293 1 .393 0.578 1 .735 0.578 0. 933 1 .293 0.25" 1.656 0.776 1 .066 1 .573 0.933 1 . 883 I . 393 1 .573 2.085 1 .656 2.328 5. 715 4.445 4.445 3. 175 2.445 6.985 5.715 5.715 4,445 3.175 2.445 6.985 6.985 5.715 4.445 3. 175 3.175 2.445 6.935 

DOSE .160E+02 .200E+02 .230E+02 .100E+02 .900E+02 060E+02 040E+02 200E+02 030E+02 .890E+02 .240E1-02 910E+02 B90E+02 
180E+02 .830E+02 .910E+02 .140E+02 .270E+02 950E+02 010E+02 020E+U2 000E+O2 040E+02 100E+02 180E+02 •30E+02 310E+02 450E+U2 990E+02 B20E+02 280E+02 470E+02 600E+02 770E+02 770E+Q2 9B0E+O2 1OOE+02 560E+02 910E+02 550E+02 860E+02 650E+02 650E+02 4B0E+02 



00 
I 

RUN PA IE ; > / 1 0 / 7 0 
I'AK'I 1 c-I I- I'UNION 
Ul.Af-l i I'lKKUY ;">U lll-IV 
TAKUJ I I-I" Kill I 101 
C L A M wr. n.i 
I ' L A l t LOLA I 'K i l l . . .1 

NO ANOLE UV'DIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE 
1 108.43 !?. 214 A 91 OKI 02 2 90.00 2 100 4 840E+02 3 7) 57 
5 116.57 1 . Nib A 9300 02 6 go. oo 1 400 4 790E+02 7 63 43 
9 161.5/ :>. J\-\ • 1 621U--I-02 10 153..13 1 .565 4 870E+02 11 135 00 
13 4U.HU l). LJ')0 •1 8600 02 14 26.57 1 565 4 710E+02 15 10 43 
17 100.0U I . -100 '1 0.100 02 18 100.00 0 700 4 700E+02 19 0 
21 0. 1. 'itHI '1 1540l->02 aa 0. 2 100 A 640E+02 23 198 43 
2S 225.00 O.'.UO A 650002 26 270.00 0 700 A 690E+02 27 315 00 
29 341 .57 2.214 A 540E+O2 30 225.00 I 960 4 740E+02 31 243 43 
33 290.57 1 . bU5 A 740E*02 34 315.00 1 980 4 70UE+02 35 251 57 
37 288. 43 a.214 A 680E+02 33 0. 3 000 4 490E+02 39 0 
11 0. 7. 500 3 I20OG2 43 .•frt.00 3 000 4 710E+02 43 45 00 
43 '15.00 7. 500 3 430E+02 46 90.00 3 000 4 520E+02 47 90 00 
A3 90.00 7.500 3 510E+02 SO 135. 00 3 000 5 440E+02 51 135 00 
53 135.00 7.500 3 86UE+02 54 100.00 3 000 4 700E+02 55 180 00 
57 180.00 7.500 3 580E4 02 53 225.00 3 000 4 690E+02 59 225 00 
61 225.00 7.500 3 91 0E>02 62 270.00 3 QOO 5 050E+02 63 270. 00 
65 270.00 7.500 3 320E+02 66 ais.oo 3 01)0 5 170E4-02 67 315 00 
69 315.00 7.500 3 230L+02 

RAD 1 US 
2 . 2 1 4 
I . 5 6 5 
0 . 9 9 0 
2 . 2 1 4 
0 . 
2 . 2 1 4 
0 . 9 9 0 
1 . 5 6 5 
2 . 2 1 4 
4 . 5 0 0 
4 . 5 0 0 
4 . 5 0 0 
4 . 5 0 0 
4 . 5 0 0 
4 . 5 0 0 
4 . 5 0 0 
4 . 5 0 0 

DOSE 
7 0 0 E U 1 2 
6 6 0 E I U 2 
9 9 0 E T I 2 
63CE4112 
6 2 0 E + O 2 
7 9 0 E + O 2 
6 8 0 E + 0 2 
060E*(J2 
5 5 0 E + 0 2 
0 1 0 E + 0 2 
180Ef-02 
4 S 0 E * 0 2 
5 6 0 E + 0 2 
5 0 0 E + 0 2 

4 . 4 8 0 E 1 - 0 2 
4 . 2 5 0 E + 0 2 
4 . 1 & 0 E + U 2 

NO 
4 
8 

12 
16 
2 0 
24 
2 8 
3 2 
3 6 
4 0 
4 4 
4 8 
5 2 
5 6 
6 0 
6 4 
6 8 

ANCLE 
1 3 b . Oil 

4 5 . 0 0 
9 0 . 0 0 

1 8 0 . 0 0 
o . 

£ 0 6 . 5 7 
3 3 3 . 4 3 
2 7 0 . 0 0 
2 7 0 . 0 0 

O. 
4 5 . 0 0 
9 0 . 0 0 

1 3 5 . 0 0 
1 8 0 . 0 0 
2 2 5 . 0 0 
2 7 0 . 0 0 
3 1 5 . d O 

RADIUS 
1 . 
1 . 

Skill 
SdO 

0.7011 
;-. 1(1(1 
0 . 700 
I . bt lb 
I . 5 0 5 
i . 4on 
2 . 100 
6 . 0 0 0 
6 . 0 0 0 
6 . OUU 
6 . 0 0 0 
6 . 000 
6 . 0 0 0 
(>. 0 0 0 
6 . 0 0 0 

DOSE 
I. v i nous 
I . UUIII'.tOS 
I. / ; ;UI:K>2 
I. i.'llii: 10;* 
I. | n l l i ; i 0 2 
I r . S U O 0 2 
I . . U . I 1 O 0 2 
l . u out: f t i2 
t.S10L"4U2 

a.6- IOE<02 
i. your t on 
1. 190F 4 0 2 
i . 1 0 0 0 0 2 
I. .J701 i C£ 
1. 0 3 0 0 1 ) 2 

3 . 'J.'Oi: i (>;• 
!3. 7l>ClO02 



C1ATF 3 / 1 6 / 7 0 
I 'Ai i t i r i K . . . Pun i O N 
hi A H i N I I.-IIY . . . . . i - j o I'll v 
I/Mil II I I-1' RUN I t ) I 
IM A l l NO I'l l 
I ' l . A l t LOCATION. . 6 

NO AN31.E RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS 1 DOSE NO ANOLE RADIUS ! DOSE 
0 135 .00 2 .328 5 .770E*02 1 127 .as 2 .085 5 .75CE+02 2 1 19 .06 1 .863 8.230E+02 3 10B.44 1 . 735 5.420LM02 
4 96 .34 1 .656 S .140E<02 5 83 .66 1 . 656 5 .470E+02 6 71 .57 1 .739 5.260E+02 7 60.95 1 .603 b.490E+02 
8 52 . 13 2 .005 4 .890Ef02 9 45 .00 2 .328 4 .840E+02 10 142 . 10 2 .085 5.620E»02 11 135.00 1 .810 5. lliOE + 02 

12 125 .54 1 .573 S .400E<02 13 1 13 .20 1 .393 5 .420E+02 14 98 . 13 ; .293 5.060EH02 15 01 .87 1 .293 5.31)01. 102 
IS 66 . on 1 . 30J b . 400E 1-02 17 54 46 1 .573 5 .26CE+02 10 45 .00 1 .810 4.97QE'02 19 37.80 2 . 00b 5. 02UI. '0:; 
20 IM) . ?'-> 1 . UU3 6 .420E+02 21 144 .46 1 .573 5 .I40E+02 22 135 .00 1 .293 5.070E+02 23 120.96 1 . 066 3 . Oi;oi:. i-o:: 
2-1 101 . 3 1 0 . 933 5 .240E+02 25 78 . 69 0 . 933 5 .430E+02 26 59 .04 1 .066 5.140E*O2 27 45.00 1 . 293 3.2<10E*02 
20 35 . S4 1 . 573 5 .230E>02 29 29 .06 1 . 883 5 .300E+02 30 161 .57 1 .735 5.B20E+02 31 156.80 1 .393 5.410E+02 
32 149 .04 1 .066 5 .420E+02 33 135 .00 0 .770 5 . 640E+02 34 108 .44 0 .578 5.110E+02 35 71 .57 0 .578 5.630E+02 
36 45 .00 0 .776 5 .380E+02 37 30 .96 1 . 066 4 .940E+02 38 23 .20 1 .393 4.940E+02 39 18.44 1 . 735 5.250E+02 
40 173 .66 1 .656 5 .730E+02 41 171 .87 1 .293 5 .610E*02 42 168 .69 0 .933 5.240E+02 43 161.57 0 .578 5.940E+02 
44 135. .oo 0 .259 5 .330E+02 45 45 .00 0 .259 5 .180E+02 46 18 .44 0 .576 5.350E+02 47 11.31 0 .933 5.2B0E+02 
48 a . 13 1 .293 S .170E+C2 49 6 .34 1 .656 5 .210E+02 50 186 .34 1 .656 5.060E+D2 51 168.13 1 .293 5.330E+02 
52 191 .31 0 . 933 s .320E+02 53 198 . 44 0 .578 5 .450E+02 54 225 .00 0 .259 5.530E+02 55 315.00 0 .259 5.360E+02 
SG 341 .57 0 .578 5 .I60E*02 57 348 .69 0 .933 5 .130E+02 58 351 .87 1 .293 5.020E+02 59 353.66 1 .656 5.030E+02 
60 198. .44 1 .735 6 .070E+02 61 203 .20 1 .393 5. 650E+02 62 210 .96 1 .066 5.420E+02 63 225.00 0 .776 5 OarOE + 02 
64 251 . . 57 0 .578 5 .440E»02 65 286 .44 0 . 570 5. .340E+02 66 315 .00 0 .776 5.250E+02 67 329.'00 1 • 0S6 4.990E-I02 
68 336 .60 1 .35)3 3 ,420Et02 69 3-11 .37 1 . 735 5 .270E+02 70 209 .05 1 .883 5.720E+02 71 215.54 1 .573 5.500IMOO 
72 22b .00 1 .293 5 .500E+00 73 239 . 04 1 . 066 5 .170E+02 74 256 .69 0 .933 5.190E*02 75 281.31 0 . 933 S.440E+02 
76 300 . as 1 .066 5 13GE»02 77 313 00 1 . 293 5, 570E+02 78 324, , 46 1 .573 5.05DE+02 79 330.95 1 , 883 5.190F+02 
00 217. sa 2 . 085 5 ,6B0£t02 81 223 . 00 1 .810 5, .450E+02 62 234 .46 1 .573 S.260E<02 83 246.80 1 .393 5.500E>02 
84 261 . 87 1 .293 5 260E+02 85 278 13 1 .293 5, 050E+02 86 293 .20 1 .393 5.460E*02 87 305.54 1 .573 4.990E+02 
ua 315 . 00 1 .010 5 .140E>02 09 322 13 2 .085 3. 070E+02 90 225 .00 2 .328 5.610E+02 91 232.13 2 . 0U3 5. 6S0I-" "02 
92 240 . 05 1 .083 5 030E'02 93 251 57 1 735 5. 230E<02 94 263. .66 1 , ,656 5.230E+02 95 276.34 \'. ,656 5.300i: + 02 
90 231.1 4-1 1 . 735 5. OHOE'02 97 299 06 1 . 083 5. 0B0E+02 98 307. .88 2 .085 5.100EV02 99 315.00 2. ,328 5. 1 UOl- >02 
100 0 2 . 445 5 200E «02 101 0. 3. IVS 4. 720E+02 102 0. 4. .445 4.450E-I02 103 D. 5. ,715 4.C5UI'. tl)2 
104 0. 6 . 085 3. 5S0E-02 105 22 SO 2 4-15 5. 360E+02 106 22. 50 3. 175 5.010E+02 107 22.50 4, 445 4. 810fc"tnn 
100 22. 50 5. , 715 3. 9CGE+02 109 22 50 6. 90S 3. 730E+02 110 45. 00 3. , 175 4.760E<02 1 11 45. 00 4. 445 4.350E+02 
1 12 4!S. 00 5 .715 4. 2CUE'02 1 13 43. 00 6. 905 3. 760E+02 114 67. 50 2. 445 S.!60E*02 1 13 67.50 3, 175 4.9701; * 02 
1 IS 67. 50 4 . 445 4. 0OOK*O2 117 67 50 5. 713 4. 41DE+02 118 67. 50 6. 985 4.140EH02 1 19 90.00 a. 445 5.S20F«02 
120 00. 00 3 175 5. IUOE*02 121 90. 00 4. .145 4. 950E + 0:: 122 90. 00 5. 715 4.710E+02 123 90.00 6. 905 4. lSOIv'02 
124 112 50 2 445 •i 340E«02 125 112. 50 3. 175 5. 660E+02 126 1 12. 50 4. 445 4.740E<02 127 112.50 5. 715 4.540E+02 
123 1 1 2 . 50 6. 985 4! Q00E*02 129 134 00 3. 175 5. I40E*02 130 133. 00 4. 445 4.910E*02 131 135.00 5. 713 5. .';GOI"IO:> 132 135. 00 6. 905 4. 700E<02 133 157. 50 2. 445 5. 110E+02 134 157. 50 3. 175 5.120E+O2 135 137.50 4. 445 3.040I <<];.• 
136 1S7. 50 5. 713 4. 360E>02 137 157. 30 6. DOS 3. 9 70E*02 138 100. 00 2. 445 5.3I0E*02 139 180.00 3. 175 4 . 7201 i OP M O 100. 00 4. 445 4. 930E'02 141 1 BO. 00 5. 715 4. 410E>02 142 180. 00 6. 985 4.010E»02 143 202.50 2. 445 5.340E+02 
I'M 202. 50 3. 175 4. 950E+02 145 202 SO 4. 445 4. B30E+O2 146 202. 50 5. 715 4 500E*02 147 202.50 6. 985 -•1.090E+OE 141k 2as. 00 3. 175 5. 060E*02 149 225. 00 4. 445 4. B20E+02 150 225. 00 5. 715 4.560E+02 131 225.00 6. 965 4. laot.ma 152 247. 60 2 445 5. 200E.*02 153 247 50 3. 175 5. OOOE+02 154 247. 50 4. 445 4.810E+02 155 247.50 5. 715 4. 30(M'-HI2 156 247. 50 £.. 985 4. 51OE102 157 270 00 2. 445 5. 130E+02 150 270. 00 3. 175 4. 900E-IO2 159 270.00 4. 4-15 5.47.J •"•Hi' 
160 2/0. 00 5. 715 4 410E+02 161 270. 00 6. 905 3. 930E+02 162 292. 50 2 445 4. BBOE-tOa '63 292.50 3. I 75 4.0GJ:>.>2 
164 202. 50 4. 4 45 4. OJOE'02 165 292 50 5 715 4. 970E+02 1B6 292. 50 e'. 985 3.7B0E+02 167 315.00 3. 175 4.UIUC'J2 
160 315. 00 4. 445 4. 610E<02 lt>9 315. 00 5. 715 4. 170E'-02 170 315. 00 6. 985 3.630E*02 171 337.50 2. 445 A. uiuE.02 172 337. 50 3. 175 5. 020E+02 173 337. 50 4. 445 4. 570E*02 174 337. 50 5. 715 4.140E+02 175 337.50 6. 905 4.0601: 102 
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RUN DATE 3/16/78 
PARTICLE PROTON 
BEAM ENERGY 250 MEV 
TARGET FP RUN 102 
PLATE NO DS 
PLATE LOCATION..1 

NO ANGLE RAJil US DOSE NU ANGLE 
1 1 0 8 .43—"2.214 4 . 2 9 0 E + 0 2 2 9 0 . 0 0 
5 1 1 6 . 5 7 1 . 5 6 5 4 . 2 7 0 E + 0 2 6 9 0 . 0 0 
9 1 6 1 . 5 7 2 . 2 1 4 4 . 0 2 0 E + 0 2 1 0 153 . 4 3 

1 3 4 5 . 0 0 0 . 9 S 0 4 . 2 2 0 E + 0 2 1 4 2 6 . . 5 7 
1 7 I S O . 0 0 1 . 4 0 0 4 . 1 5 0 E + 0 2 1 8 180, , 0 0 
2 1 0 1 . 4 0 0 4 . 7 1 0 E + 0 2 2 2 0 . 
2 5 2 2 b !oo 0 . 9 9 0 4. . 0 6 0 E + 0 2 215 2 7 0 . 0 0 
2 9 3 4 1 . 5 7 2 . 2 1 4 3 , . 6 9 0 E f 0 2 3 0 2 2 5 . 0 0 
3 3 2 9 G 5 7 1 . 5 6 5 4 , , 270E+02 3 4 3 1 5 . 0 0 
3 7 2 8 0 . 4 3 2 . 2 1 4 4 , , 060E+02 3 8 0 . 
4 1 0 . 7 . 5 0 0 2 , 590E1-02 4 2 4 5 . 0 0 
4 5 4 5 . oo 7 . 5 0 0 2 . 830E+02 4 6 9 0 . 0 0 
4 9 9 0 . 0 0 7 . 5 0 0 3 . 4 0 0 E + 0 2 5 0 1 3 3 . 0 0 
5 3 135. 0 0 7 . 5 0 0 2 . 940E+02 5 4 180 . 0 0 
5 7 1 8 0 . 0 0 7 . 5 0 0 2 . 810E+02 5 8 2 2 5 . 0 0 
6 1 2 2 5 . 0 0 7 . 5 0 0 2 . 7 0 0 E + 0 2 6 2 2 7 0 . 0 0 
bl> 2 7 0 . 0 0 7. 500 2 . 920E+02 b o 3 I S . 0 0 
6 9 3 1 5 . 0 0 7 . 5 0 0 2 . S10E+02 

RADIUS 
2. 100 
.400 
.565 
.565 
.700 
. 100 
. 700 
.9B0 
.900 

-.000 
3.000 
3.000 
3.000 
3.000 
3.000 
3. QUO 
3.000 

DOSE 
.050E+02 
.230E+02 
.240E+02 
410E+02 
110E+02 
720E+02 
760E+02 
100E+02 
970E+02 
540E+02 
360E*02 
990E+02 
I20E+02 
010E+02 
99OE+02 
osoei02 3.U20E<-02 

NO 
3 
7 
1 1 
15 
19 
23 
27 
31 
35 
39 
43 
47 
31 
55 
5U 
6 a 
67 

ANGLE 
71 .57 
63.43 
135.00 
18.43 
0. 

198.43 
315.00 
243..13 
251.57 

0. 
45.00 
90.00 
135,00 
180,00 
225.00 
270.00 
315.00 

RADIUS DOSE NO ANGLE RADIUS DOSE 
2 . 2 1 4 4 . eooE+o2 4 1 3 5 . 0 0 1 9 6 0 4 . I 9 0 E < 0 2 
1 . 5 6 5 4 . 5 7 0 E + 0 2 a 4 5 . 0 0 1 . 9 0 0 4 . 2 5 0 E i 0 2 
0 . 9 9 0 4 . 2 9 0 E + 0 2 1 2 9 0 . 0 0 0 7 0 0 4 2 8 0 E I 0 2 
2 . 2 1 4 3 . 9 7 0 E + 0 2 1 6 1 8 0 . 0 0 2 , too 4 . 2 0 0 E + 0 2 
0 . 4 . 3 6 0 E + 0 2 2 0 0 . 0 . 700 4 . 2 I O E t 0 2 
2 . 2 1 4 4 . 0 2 0 E + 0 2 2 4 2 0 6 . 5 7 1 . iil.ti •1 . 2 0 0 E U 1 2 
0 . 9 9 0 4. . 090E+02 2 8 3 3 3 . 4 3 1 . auti . 1 . . 1-, ' .0E<02 
1 . 5 6 5 4 ,00OE+O2 3 2 2 7 0 . 0 0 1 . .mo .1 1 VOl:» 0 2 
2 . 2 1 4 4 , , 7 4 0 E * 0 2 3 6 2 7 0 . 0 0 ;* . 1 0 0 3 OI .OIJUIK 
4 . 5 0 0 3 , . 490E+02 4 0 0 . li . 0 0 0 3 , I ' . iOLtO?. 
4 . 5 0 0 3 , 710E+02 4 4 4 5 . 00 a. , 0 0 0 3 , o ' l C i O O U 
4 . 5 0 0 3 . 910E+02 4 8 9 0 . 00 6. 0 0 0 a, b ' j c i F ^ o a 
4 . 5 0 0 3 . 870E+02 5 2 1 3 5 . 0 0 6 . . 0 0 0 3 , b / o f i o ; ! 
4 . 5 0 0 3 . 880E+02 5 6 1 6 0 . 0 0 6, 0 0 0 3 , . 3 4 0 F > 0 2 
4 . 5 0 0 3 . 7 1 0 E * 0 2 6 0 2 2 5 . 0 0 6. OQCI 3 . 6 1 oi i n;» 
4 . 6 0 0 3 . 4G0E*02 6 4 2 7 0 . 0 0 6. 0 0 0 3 . 2 6 0 1 l U i ! 
4 . 6 0 0 3 . tJOOE-102 6 8 3 1 6 . 0 0 6. oou 3 . i i o r - 1 0 2 

I 



RUN DATE 3/16/70 
cAut m i : PHOTON 
Or AM I NliKUY 2 3 0 MKV 
TAKUi: I l-P HUN 1 0 2 
HI A H : NO Db 
PL A ft" tOCATION. . 2 

NO ANOLE RADIUS DOSE NO ANGLE RAD 1 US DOSE 
I 108 . 43 2.214 4 .460E+02 2 90 , 00 2 . 100 4 .230E+02 
3 116 .57 1 .565 4 .OOOE+02 6 90 .00 1 .400 4 .370E+02 
9 161 .57 2.214 3 .850E+02 10 133 .43 1 .565 5 .OOOE+02 

13 15 .00 0.990 4 .330E+02 1-1 26, .57 1 .563 4 .270E+02 
17 100 .00 1 .400 4 . 250E+C2 10 100, ,00 0 . 700 4 .360E+02 
21 0 i .400 4 .780E+02 r>'t> 0 a . 100 4 .OOOE+02 
25 aas !ou 0.990 4 .300E+02 P.d 270, !oo 0 .700 4 .220E+02 
29 341 57 2.214 4 .600E+02 3d 225 .00 l .960 4 .250E+02 
33 296, .57 1.565 4, ,770E+02 34 315. 00 l .980 4, ,060E+02 
37 283. 43 2.214 4, 120E+02 3(1 0. 3, ,000 3, 900E+02 
41 0. 7.500 2. 550E+02 4^ 45. 00 3, 000 4. 050E+02 
45 45. 00 7.500 2. 930E+02 4ti 90. 00 3, .000 4. ,180E+02 
49 90. OU 7.500 3. 050E+02 50 133. 00 3. 000 4. 070E+02 
93 135. 00 7.500 3. 040E+02 5-1 leo on i nrjn 4. 090E+02 5> 180. 00 Y.aoa 2. 990E+02 50 225. 00 3. 000 4. 230E+02 
61 225. 00 7.500 2. 920E+02 6:; 270. 00 3. 000 3. BHOE+Oa 6S 270. 00 7.500 3. 390EI-02 6l> 315. 00 3. 000 3. 930E+02 
69 315. 00 7.500 2. 730E+02 

NO ANGLE RADIUS DOSE NO ANOLE RADIUS DOME 
3 71 , ,57 2.214 4 .270E+02 4 135 .00 1 . otin 4 . 3'JOEtOa 
7 63 ,43 1 .565 4 . 190E+02 8 45, .00 1 . aon 4 .67UE*02 11 135 ,00 0.990 4 . 470E+O2 12 90. .00 0 .700 5 ,I30E>02 

15 18, ,43 2.214 4 .250E+02 16 180. .00 2 . 100 4 ,asoEioa 19 0, 0. 4 .310E4 02 20 0. 0 , 7oo 4. , I'.iOF. fOB 23 198 ̂ 43 2.214 4 .150E+02 24 206 ̂ 67 1 . i)G& 4 . mioe+ua 27 315, ,00 0.990 4 .150E+02 28 333, ,43 1 . tiSS •1 , 22CJE<02 
31 243, ,43 1 .563 4. .530E+02 32 270 .00 1 .400 4 . 34UE->L)2 
35 251. 57 2.214 4. ,210E+02 36 270. 00 2 . 100 4 , 7U0E+U2 
39 0, 4.600 3. 570E+02 40 0. 6. ,000 3, ,090E402 
43 45, 00 4.500 3. 920E+02 44 45. 00 6. .000 3, ,3t)0E<0a 
47 90, 00 4.500 3, 900E+02 46 90. 00 6, ,000 3 ,600E*02 
51 135. 00 4.500 3. 910E+0a 52 135. 00 6. 000 3. t)70E + 02 
55 ieo. 00 4.500 3. aooe+oa 56 180. 00 6. 000 3. 3S0F.+ 0a 
59 225. 00 4.500 3. 870E+0a 60 225. 00 6. 000 3. H;;OE • oa 63 270, 00 4.500 3, 720E+02 64 270. 00 6. ono 3. guoE»oa 67 315, 00 4.500 3, 520E+02 68 315. 00 6. 000 3. o/uE+oa 
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DATE 3/16/7B 'I CLE PROTON BEAM ENERGY 250 MEV TARGET , . . FP RUN 1 02 PLATE NO 07 PLATE LOCATION,.3 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
1 71 .57 2.214 S 390E+02 2 90.00 2, 100 4 290E+02 3 108 43 2.214 5 250E+02 4 43:00 1 980 I i-4 490E+02 s 63,43 1 ,565 4 •220E+02 6 90,00 1 ,400 4 470E+02 7 116 07 1 .565 4 320E+02 8 135.00 1 980 <J4 330E+02 1 13.43 2.214 4 .290E+02 10 26.57. 1 .565 1 440E+02 11 45 00 i0.990 5 .OSOE+02 12 90.00 0 700 .1 5 170E+02 13 135.00 0.990 4 a60E+02 14 i153.43 1 .565 1 4S0E+02 15 161 57 12.214 4 350E+02 16 , 0-, 2 100 '!4 140E+02 17 0. 1 .400 4 420E+02 18 0. 0.700 A 340E+02 19 0 '0. 4 430E+02 20 180.00 0 700 44 400E*Q2 21 ISO.00 1 .400 4 220E+02 22 180.00 2. 100 A 18OE+02 23 341 57 2.214 4 180E+02 24 333.43 1 565 :,4 220E+02 25 315.00 0.990 4 570E+02 26 270.00 0.700 A 540E*02 37 225 00 0.990. 4 640E+02 28 206.57 1 565 ',;4 410E+02 29 193.43 2.214 4 080E*02 30 315.00 1 .980 A 360E+02 31 296 57 1.565 4 280E+02 32 270.00 1 400 A 420E+02 33 243,-43 1.565 4 390E+0Z 34 22S.00 1.960 A 290E+02 35 286 43 2.214" :4 300E+02 36 270.00 2 100 5 360E+02 37 251,57 2.214 4 350E+02 38 180.00 3,000 4 220E+02 39 180 00 4.500 ; -3 630E+02 40 180,00 6 OOO 3 190E*02 41 180.00 7.500 2 840E+02 ; 42 135.00 3.000 4 160E+02 43 135 00 4.500 a ,':3 820E+02 44 136.00 6 OOO 3 250E+02 43 139.00 7.500 3 000E+02 46 90.00 3.000 4 390E+02 47 90 00 i 4.500!' ,I:B 130E+02 48 90.00 6 000 3 540E*02 49 90,00 7.600 2 930E+02 50 45.00 3,000 4 420E+02 81 45 00; 4. 500; S'4 seoetoz 62 45.00 6 000 3 760E+02 53 45,00 7,500 3 380E+02 54 '! 0, 3,000 4 220E+02 55 0 4.500 ,4 040E+02 56 0, 6 000 3 530E+02 57 0. 7.500 3 0DOE+02 58 315.00 3,000 4 280E+02 59 315 00 4.500 3 860E+02 60 315.00 6 ooo 3 700E+02 61 315.00 7. BOO 3 050E+02 62 270,00 3.000 4 19CE+02 63 270 00 4.500 3 880E+02 64 270.00 6 000 3. 470E*02 65 270.00 7.500 3 OOOE+02 66 225.00 3.000 4 220E+02 67 225 00 4.500 4 340E+02 68 228,00 6 000 H 3. 260E*02 69 225.00 7.500 2. 870E+02 vi'r 

a 
i 



RUN DATE 3/16/78 
I'AKTICL I ' . . . . . . .PROTON 
DEAN ENERGY 2 0 0 t-IICV 
lAKOI. 'r flJ HUN 102 
PLATE No DB 
PLATE LOCATION..4 

a i 

NO 
0 
4 a 

12 
16 
20 
24 
28 
32 
36 
40 
44 
40 
52 
56 
60 
64 
63 
72 
76 
80 
84 
80 
92 
96 

100 
104 
108 
112 
1 IS 
120 
124 
128 
132 
1 J6 
140 
144 
148 
152 
156 
160 
164 
163 
172 

ANCLE 
133.00 
96.34 
52. 13 
123.54 
615.00 
1 50. 05 
101.31 
35. 54 
149.04 
45. 00 

173.66 
Ut5.00 

3. 
191 , 

13 
31 

341.57 
133.44 
251.57 
336.80 
225.00 
300. 915 
217.GB 
261.87 
315.00 
240.95 
239.44 

0. 
0. 

22.50 
45 . 00 
67.50 
90 . 00 
112.50 
112.50 
135.00 
157.50 
100.00 
202.50 
223.00 
247.50 
247.50 
270.00 
232.50 
315.00 
337.50 

RADIUS 
2.328 
1 .656 
2.005 
1 .573 
1 .393 
i. aa-j 
0.933 
1 573 
1 .066 
0.776 
1 .656 
0.259 
1 .293 
0.933 
0.578 
1 .735 
0.578 
1 .393 
1 .293 
I . 066 
2.085 
1 .293 
1.810 
1 .803 
1 .735 
2.445 
6. 935 
5.715 
5.715 
4.445 
3. 175 
2.445 
6.985 
S.985 
5. 715 

445 
175 
175 
445 
985 
715 
445 
.145 

3. 175 

DOSE 
.B50E+00 
.240E+01 
.050E+01 
.070E+0I 
,3S0E+01 
, 2IOE<0! 
400E+01 
230E*01 
470E+01 
410E+01 
380E+01 
490E+O1 
420E+01 
370E+01 
400E+01 
200E+01 
310EI-01 
320E+01 
400E+01 
360K+01 
100E+01 
940E+01 
470E+01 
400E+0I 
440E+0I 
57CE+00 
560E+00 
520E+00 
670E-I00 
430E+00 
170E+00 
400E+00 
520E+00 
870E+00 
640E+00 
920E+00 
700E+00 
3SOE+00 
OlCE-rOt 
370E+00 
670E+00 
200E*00 
6S0EH00 
620E+00 

NO 
1 
5 
9 

13 
17 
21 
ZS 
29 
33 
37 
41 
45 
49 
53 
57 
61 
65 
69 
73 
77 
01 
85 
89 
93 
97 

101 
105 
109 
1 13 
1 17 
121 
125 
129 
133 
137 
141 
145 
149 
153 
15/ 
161 
165 
169 
173 

ANOLE 
127.88 
83.66 
45.00 

113,20 
54. 46 
144.4S 
70. 69 
29.06 
135.00 
30,96 

171.87 
45.00 
8.34 

198.44 
348.69 
203.20 
288.44 
341.57 
239.04 
315.00 
225.00 
278.13 
322.13 
251.57 
29'J. 06 

0. 
22. 50 
•22. 50 
45. 00 
67.50 
90 00 

1 12.50 
135.00 
157.50 
157.50 
1 SO,00 
202.50 
225.00 
247.50 
270.00 
£70.00 
232.50 
315.00 
337,50 

RADIUS 
;2.0l>5 
1 .656 
2. 320 
1 . 393 
1 ,573 
1 , 573 
0,933 
1 .883 
0.776 
1 . 066 
1 .293 
0.259 
1 .655 
0.573 
0. 933 
1 .393 
0.578 
1 . 735 
1 . Ol56 
1 .293 
1 .810 
1 . 2y-i 
2.0U5 
1 . 735 
1 . UU3 
3 , 1 75 
2.445 
6.935 
6. 905 
5.715 
4 . 443 
3. 175 
3.175 
2.445 
6. 90S 
5.715 
4. 445 
4. 445 
3. 175 
2.445 
6. 9£-5 
5.715 
5.715 
4.445 

DOSE 
130E+00 
15OEH0I 
150E+00 
660E+0I 
260E<01 
360E+01 
710E+01 
01DE*01 
. 540EI-01 
.450E+01 
400E-01 
540E+01 
.25CE+01 
.600E+01 
300E+01 
9S0E+O1 
260E»01 
440E+01 
490E+01 
190E101 
200E+0I 
350E+OI 
030E+0I 
320E+01 
SftOE+OI 
133E<00 
I90E+00 
360EI-00 
44GE-»U0 
690E+00 
S80E*-00 
520£<00 
700E+00 
340E+00 
540E+00 
400E+00 
360E+00 
790E+00 
eacE+oo 
01C1E + 01 
640E+00 
410E+00 
9 E 0 E T 0 0 
060E+U0 

NO 
2 
6 

10 
14 
10 
22 
26 
30 
34 
33 
42 
46 
50 
54 
53 
62 
36 
70 
74 
7U 
B2 
06 
90 
94 
UO 

102 
106 
1 10 
1 14 
1 16 
122 
126 
130 
134 
138 
142 
146. 
150 
154 
153 
1U2 
1CB 
170 
174 

ANOI.E 
119.06 
71 .57 

142.10 
90. 13 
4S.00 

135.00 
59.04 

161.57 
100.44 
23.20 
168.69 
18.44 

106.34 
225.00 
351.87 
210.96 
315.00 
209.05 
250. t;9 
324.46 
234.46 
293.20 
225.00 
263.06 
307.88 

0. 
22.50 
45.00 
67. 50 
G7.50 
90.00 

112.50 
135.00 
157.50 
100.00 
ISO.00 
202.50 
225.00 
247.50 
£70.00 
292.50 
292.50 
315.00 
337.30 

RADIUS 
I .803 
1 .735 
2.083 
1 .293 
1 .010 
I . 293 
1 .066 
1 .735 
0.578 
I .393 
0.933 
0.570 
1 .656 
0.259 
1 .293 
1 .066 
0.776 
1 .083 
0. 933 
1 .573 
1 .573 
1 .393 
2.328 
1 .656 
2,00b 
4.44b 
3. 175 
3. 175 
2. 445 
6.905 
5.715 
4.445 
4. 445 
3. 175 
2.445 
6.985 
5.715 
5.715 
4.445 
3. 175 
2. 445 
6. BBS 
6.905 
5.715 

DOSE 
1.170E+01 
1.130E+01 
9.940E>00 
1.470E+01 
.150EI01 
.270E+01 
.490E+01 
.450E-I01 
.780E+01 
.330E+01 
.460E+01 
.590E+01 
.300E+01 
.700E+01 
290E+01 
430E*01 
29HE+01 
310E+01 
350E+01 
160E+01 
280E+01 
440E-«01 
000E+O1 
610E+01 
370E401 
9SOE-»00 
440E+00 
430F+00 
720E*00 
530E*00 
530E<00 
340E+00 
230E+00 
500E-IOO 
400E+01 
090E+00 
550E<O0 
310E+01 
150E+00 
680E+00 
020E+0I 
300E+01 
280E+00 
440E+00 

NO 
3 
7 

11 
15 
19 
23 
27 
31 
35 
39 
43 
47 
51 
55 
59 
63 
67 
71 
75 
79 
80 
87 
91 
95 
99 

103 
107 
11 1 
1 15 
1 19 
123 
127 
131 
135 
139 
1431 

147 
151 
155 
159 
163 
167 
171 
175 

ANGLE 
100.44 
60.95 

133.00 
81 .07 
37. 8U 
120.36 
45.00 
156,80 
71.57 
18.44 

161.57 
11.31 

180.13 
315.00 
353.66 
225.00 
329.00 
21S . 54 
281.31 
330.95 
246.00 
305.54 
232.13 
276.34 
315.00 

0. 
22.50 
45. 00 
67.50 
90.00 
30.00 
112.50 
135.00 
157.50 
180.00 
202.50 
202.50 
225.00 
247.50 
270.00 
292.50 
315.00 
337.50 
337.50 

R AD1US DOSE 
1 .735 3 .430E+0I 1 .883 1 .070E+01 1 .810 1 ,220E*01 1 .293 1 .370E+01 2 .085 9 .150E100 1 .066 1 .470E+0I 1 .293 2 .B50E+01 1 . 393 1 .450E+01 0 .578 1 .770E+01 1 .735 3 .3B0E-101 0 .578 1 .630E+01 0 .933 1 .500E*01 1 .293 1 .310E+01 0 .259 2 .660E+01 1 . 656 1 .160E+0I 0 . 776 1 .510F+0I 1 .066 2 .740E+01 1 .573 1 .430E+01 0 .933 2 .840E+01 
1 .003 9 .570E+00 1 .393 1 .300E+01 
1 .573 1 .620E*01 ? , 0U5 1 . .I40E*01 
1 . 656 1 .420E+01 2 , 320 9 ,240E+00 5! ,715 4 ,200E+OD 4. .445 6 .40GE+0I 
4. 445 5. 060E*01 3. 175 5. 830E+01 2. 445 8. 77OE+00 6. 985 4. 460E+01 5. 715 5. 860E+01 5. 715 4. SOOEtOO 4. 445 3. 150E+00 3. 175 7. 670E+00 2. 449 9. OSOE+OO 6. 985 2. 570E+00 6. 905 3. 670E+00 5. 715 2 . 6 3 0 E T O O 
4. 445 4'. 610E+00 3. 175 e. 200E+00 3. 175 7. 300E+00 2. 445 9 . 130E*00 6. 965 2 . 300E-*00 



RUN DATE 3/16/76 PARTICLE PROTON BEAM ENERGY 250 MEV TAUULT FP RUN 102 PLATE NO D9 PLATE LOCATION..5 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
1 71 .57 2.214 5 .290E+02 2 90 .00 2 . 100 5 . 180E+02 
3 63 .43 1 .565 4 .990E+02 6 90 .00 1 .400 5 .400E+02 
9 18 .43 2.214 6 .300E+02 10 26 .57 1 .565 6 .04DE+02 

13 135 .00 0.990 6 .330E*02 14 153 .43 1 .565 4 .850E+02 
17 0 1 .400 5. .260E+02 ia 0 0 . 700 5 ,250E+02 
21 180 loo 1 .400 4. .830E+02 22 180. !oo 2 . 100 5 .020E+02 
25 315 .00 0.990 5, .070E+02 26 270, ,00 0 . 700 5, .200E+02 
29 198 .43 2.214 4 .820E+02 30 315 ,00 1 .980 6, .630E+02 
33 243. 43 1 .565 6. .460E*02 34 225, oo 1 .980 5, 230E+02 
37 251 . 57 2.214 4. .930E+02 38 180. 00 3, . 000 4. 920E+02 
41 180 .00 7.S00 3. .430E+02 42 135. ,00 3 .000 6. 350E+02 
45 135. 00 7.500 3, 630E+02 46 90. 00 3 ,000 4. 980E*02 49 90. 00 7.500 4. 770E+02 50 45. 00 3. ,000 5. 090E+02 53 45. 00 7.500 3. 060E+02 54 0. 3 ,000 5. 220E+02 57 0. 7.500 4. 440E+02 58 315. 00 3. 000 a. 110E+02 61 319. 00 7.500 3. 82CE+02 62 270. 00 3. ooo 4. 720E+02 
65 270. 00 7.500 3. 410E+02 613 225. 00 3. 000 4. 990E*02 
69 225. 00 7.S00 3. 380E*02 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
3 108 .43 2.214 5 .OBOE+02 4 4b .00 1 .900 5 .3U0EH02 
7 1 16 .57 1 .565 5 ,420E+02 8 135 ,00 1 . SdU a . 300E--02 11 45 .00 0.990 5 .440E+02 12 90 .00 0 . 700 s , 3!10E + D 2 15 161 .57 2.214 5 .040E+O2 16 0 2 . 1 00 5 .170E102 

19 0 0. b ,170E+02 20 180 !oo 0 . 7(H) 4. . 'JOOI: i-oa 23 341 '.57 2.214 6 ,710E+02 24 333, , 43 1 . 5t;s !5 , I1QE<02 
27 225. .00 0.990 5 .180E+02 28 206 .57 1 . bSS S . 1 ODE 102 
31 296. .57 1.565 5, .120E+02 32 270, ,00 1 .400 4 ,050E+02 
35 288, ,43 2.214 6. .500E+02 36 270. 00 2 . too 3, , I00E<02 39 ISO. ,00 4.500 4, ,360E*02 40 180. ,00 6 .000 3, 010E<02 
43 135, ,00 4.500 4, 670E+02 44 135. 00 6 ,000 3, U80E+02 
47 90. 00 4.500 4. 730E+02 46 90. 00 6. 000 4. •IOOli + 0 2 
51 45, 00 4.500 S. ,180E+02 52 45. 00 6. ,000 4. 530E+02 
55 0, 4.500 4. 550E+02 56 0. 6. 000 4. 310E+02 
59 315. oo 4.500 4. 720E+02 60 315. 00 6. 000 4. 240E' 1 02 
63 270. 00 4.500 6. 000E+O2 64 270. 00. 6. ono 4. OllOt <02 
67 225. 00 4.500 4. 530E+02 60 225. 00 6. QUO 4. BL/UL102 



r;lJN HATE 3 / I S / 7 8 
PAIiTICLE PROTON SCAM ENERGY 280 MEV TARGET FP RUM 1 02 PLATE NO PC PLATE LOCATION..3 

NO A N G L E R AD I UJ DOSE NO A N G L E R A D I U S i DOSE NO A N G L E R A D I U S DOSE Ng A N G L E R A D I U S DOSE 
0 1 3 5 . 0 0 2 . 3 2 0 5 . 3 4 0 E + 0 2 1 1 2 7 . 6 8 2 . 0 8 5 5 . 3 6 0 E + 0 2 2 1 I S . 0 6 1 . 6 8 3 5 . 3 7 0 E + 0 2 Ng 1 0 8 . 4 4 1 . 7 3 5 5 . 5 , o r > 0 2 
4 3 6 . 3 - 1 1 . 6 5 6 7 . S 1 0 E + 0 2 5 8 3 . 6 6 1 . 6 5 6 3 . 2 2 0 E + 0 2 6 7 1 . 5 7 1 . 7 3 5 5 . 1 4 0 E + 0 2 7 6 0 . 9 5 1 . 6 8 3 5 . 3 S 0 E + 0 2 
8 5 2 . 13 2 . 0 8 3 5 . 4 S 0 E + 0 2 S 4 5 . 0 0 2 . 3 2 8 5 . 2 5 0 E + 0 2 1 0 1 4 2 . 1 0 2 . 0 6 5 5 . 4 B 0 E + 0 2 1 1 1 3 5 . 0 0 1 . 8 1 0 6 . 4 S 0 K + 0 1 -

1 2 1 2 5 . 5 4 1 . 6 7 3 5 . 3 6 0 E + 0 2 1 3 1 1 3 . 2 0 1 . 3 3 3 5 . 5 8 0 E + 0 2 14 9 8 . 1 3 1 . 2 9 3 5 . 6 6 0 E + 0 2 1 5 8 ) . 8 7 1 . 2 9 3 5 . 3 U 0 E I - 0 2 
1 6 Sf i . nn 1 . 3 9 3 5 . 4 9 0 E + 0 2 1 7 5 4 . 4 6 1 . 5 7 3 S . 3 9 0 E + 0 2 I B 4 5 . 0 0 1 . 8 1 0 5 . 2 1 0 E + 0 2 1 9 3 7 . 8 8 2 . 0 0 5 5 . l . ' j ( )E*0; ' . 
? 0 1 5 0 . O b 1 . a.;; 5 . 4 3 0 E 1 0 2 2 1 1 4 4 . 4 6 1 . 5 7 3 5 . 4 7 0 E + 0 2 2 2 1 3 5 . 0 0 1 . 2 9 3 7 . 9 7 0 E + 0 2 2 3 1 2 0 . 9 6 1 . 0 6 6 7 . CSOt ' i-U:; 
2 4 1 0 1 . 3 1 0 . i/.,:) b . 'ioae-102 2 B 7 8 . 6 9 0 . 9 3 3 5 . 4 0 0 E + 0 2 2 6 5 9 . 0 4 1 . 0 6 6 5 . 4 2 0 E + 0 2 2 7 4 5 . 0 0 1 . 2 9 3 b . ' J i j 0 l > C i 2 

3 . 1 3-> . b 4 . 57: . . 7 . 3 7 0 E U ) 2 2 9 2 3 0 6 1 . 8 8 3 5 . 5 2 0 E + 0 2 3 0 1 6 1 . 5 7 1 . 7 3 5 5 . 1 2 0 E I 0 2 3 1 1 5 6 . 8 0 1 . 3 9 3 5 . S O O E • 0 2 
^(2 I . i ' j . U 4 1 . CU. •' S . 370EHJ2 3 3 1 3 5 . 0 0 0 . 7 7 6 5 . 4 7 0 E + 0 2 3 4 1 0 0 . 4 4 0 . 5 7 8 5 . 4 3 0 E + 0 2 3 5 7 1 . 5 7 0 . 5 7 8 5 . 3 0 0 L : H I 2 
at". .1.1 . 'JO 0 . 7 / S b . -130E-I02 3 7 3 0 . 9 6 1 . 0 6 6 5 . 3 0 0 E + 0 2 3 0 2 3 . 2 0 1 . 3 9 3 5 . 3 3 0 E + 0 2 3 9 1 8 . 4 4 1 . 7 3 5 5 . 4 0 0 L ' ' O 2 
• 10 1 7 3 1 . f .SS 5 .-r.'.uc-ioa 4 1 1 7 1 . 0 7 1 . 2 9 3 5 . 4 6 0 E I - 0 2 4 2 1 6 8 . 6 9 0 . 9 3 3 5 . 4 5 0 E + 0 2 4 3 1 6 1 . 5 7 0 . 5 7 8 5 . 4 0 0 E + 0 2 
• i ' i 1 3 b !no 0 . ? h 9 b . 2 4 0 E + 0 2 -1b 4 5 . 0 0 0 . 2 5 9 b . 4 0 0 E + 0 2 4 6 1 8 . 4 4 0 . 5 7 8 5 . 4 6 0 E + 0 2 4 7 1 1 . 3 1 0 . 9 3 3 7 . 7 5 0 E + 0 2 
•1!) n . 1-J 1 . -'t>3 b. . 4 7 0 E > 0 2 4 9 6 . 3 4 1 . 6 5 6 5 . 2 2 0 E + 0 2 5 0 1 8 6 . 3 4 1 . 6 5 6 5 . 6 0 0 E + 0 2 S I 1 8 8 . 1 3 1 . 2 9 3 5 . 5 4 0 E H i 2 
b ? H i t . 3 1 0 . 9 3 3 7 . 7 3 0 E * 0 2 5 3 1 9 8 . 4 4 0 . S 7 0 S . 6 6 0 E + 0 2 5 4 2 2 3 . 0 0 0 . 2 5 9 5 . 5 3 0 E + 0 2 5 5 3 1 5 . 0 0 0 . 2 5 9 5 . 4 - 1 0 E * 0 2 
ae : ) 4 l 5 7 0 . ^ 7 3 5 , 470E+02 5 7 3 4 0 . 6 9 0 . 9 3 3 7 . 3 4 0 E + 0 2 5 8 3 5 1 - 8 7 1 . 2 9 3 7 . 6 1 0 E + 0 2 5 9 3 5 3 . 6 6 1 . 6 5 6 5 . O l 0 i : * 0 ; > 
CO 1 9 0 . -i-i 1 . 7 3 5 5 . . 3 . I0E<02 6 1 2 0 3 . 2 0 1 . 3 9 3 5 . 9 4 0 E + 0 2 6 2 2 1 0 . 9 6 1 . 0 6 6 5 . 3 2 0 E + 0 2 6 3 2 2 5 . 0 0 0 . 7 7 6 & . 2 4 0 E + 0 K 
fi- l .̂ a i . b / 0 . 5 7 8 7 . 4-I0E102 6 5 2 3 8 . 4 4 0 . 3 7 0 5 . 4 G 0 E + 0 2 6 6 3 1 5 . 0 0 0 . 7 7 6 5 . S 3 0 E + 0 2 6 7 3 2 9 . 0 3 1 . 0 6 6 5 . 3 I 0 E U 1 2 
• ,a ' .m. l iO 1 3 y 3 5 . .2SGIC+02 6 9 3 4 1 . SV 1 . 7 3 b S . O 9 0 E + 0 2 7 0 2 0 3 . 0 5 1 . 8 8 3 5 . 4 3 0 E ^ 0 2 7 1 2 1 5 . 5 4 1 . 5 7 3 7 . b i ' . o r . K)2. 
/d .?2b 0 0 1 2 0 3 .̂ 360E1-02 7:3 2 3 9 . 0 4 1 . 0 6 6 7 . b l 0 E * 0 2 7-1 2 5 0 . 6 9 0 . 9 3 3 S . S b O E + 0 2 7 5 2 0 1 . 3 1 0 . 9 3 3 5 . 4 3 0 E * C > 2 
. ' 6 3 0 0 . •JO 1 . . 0 6 b b blOF. 102 7 7 3 1 5 . 0 0 1 . 2 9 3 B . 3 / 0 G + 0 2 7 8 3 2 4 . 4 6 1 b 7 3 3 . 7 2 0 E + 0 2 7 9 3 3 0 . 9 S 1 . B 0 3 5 . 4 1 O E t C 2 
UO 2 1 7 . uo 2 . 0 0 b a. K U i E K U S I 2 2 b . 0 0 1 . . 8 1 0 5 . 3 U 0 h > 0 2 6 2 2 3 4 . 4 6 1 . 5 7 3 7 . Z 6 0 £ » C 2 0 3 2 4 6 . 8 0 1 . 3 9 3 b . b U O E ' - U . ' ! 
b>i . ' 6 1 . 8 7 1 . . Z'ii 5 . 2;X'f + oa U 5 2 7 6 . 1 3 1 . 2 9 3 B . 2bOF. 1 0 2 0 6 2 9 3 . 2 0 1 . 3 9 3 5 . 0 3 0 E + 0 2 8 7 3 0 5 . 5 4 1 . 5 7 3 S . 2 , ) o r > 0 2 
Q J 'J1S 01) 1 . m o b . 3 0 0 U + 0 Z 8 9 3 2 2 . 1 3 2 . 0 0 b S . 2 7 0 E + 0 2 9 0 2 2 5 . 0 0 2 . 3 2 8 5 . I 4 0 E * 0 2 9 1 2 3 2 . 1 3 2 . 0 0 5 5 . 4 7 0 F . ' 0 . ? 
'J 2 2 / 1 0 . 'It. I . 6 0 3 7 . 3 3 0 E I - 0 2 9 3 2 5 1 . S 7 1 . 7 3 b S . 3 S U E + 0 2 9 4 2 6 3 . 6 6 1 . 6 5 6 7 . 3 7 0 E + 0 2 9 5 2 7 6 . 3 4 1 , 6 5 6 5 . 5 u 0 1 »U2 

CO '.'15 2 8 0 •11 1 . 7 3 b 5 . l t O E - i - 0 2 9 7 2 9 9 . 0 6 1 . 0 8 3 7 . 2 7 0 E + 0 2 9 8 3 0 7 . 8 8 2 . 0 8 5 5 . 5 0 0 E + 0 2 9 9 3 1 5 . 0 0 2 . 3 2 8 S . ^ ^ O E i - o a 
I 1 0 0 0 . 2 . 4 lb 7 . 4 6 0 c < 0 2 1 0 1 0 . 3 . . 1 7 3 5 . 3 7 0 E I - 0 2 1 0 2 0 . 4 . 4 4 5 4 . 5 1 0 E t 0 2 1 0 3 0 . 5 . . 7 1 5 H .3"»0 i : ' »V2 

to 
00 

1 0 4 0 . o . 9 U 5 3 . 6 0 0 C ? < 0 2 10 !" 2<? ECI 2 . 4 4 3 5 . 2 2 0 E I - 0 2 1 0 6 2 2 . 5 0 3 . 1 7 5 5 . 2 7 0 E : 0 2 1 0 7 2 2 . 5 0 4 . • L i b A.e. IU1 •• " . ' to 
00 i l j U 111) b . 7 1 6 .1 j ? < . E ' - ' J 2 I t l ' J 2T' 5 0 t j . 9 3 S 3 . d b O E + OL' 1 10 4 5 . 0 0 3 . 1 7 5 5 . 2 6 0 F + C . 2 11 1 4 5 . 0 0 4 . 4 4 5 5 . - : l i V •->;• 

i ia • lb oo i . 7 1 b . 1 . 3 1 0 1 1 * 0 2 1 1 3 4 B . 0 0 6 . S U 5 3 . C L C E + 0 2 1 14 6 7 . 5 0 2 . 4 4 5 7 . 5 0 0 h * t < 2 1 1 5 6 7 . 5 0 3 . 1 7 5 4 . Q'JLu-H ;-. 
1 16 6 7 bt j .1 -115 5 . 0 1 0 E + 0 2 1 1 7 6 7 . S O 5 7 1 5 4 . 3 0 0 E + 0 2 1 1 0 6 7 . 5 0 6 . 9 3 5 4 . 2 0 0 E - > i 3 2 1 1 9 9 0 . 0 0 2 . 4.15 5. 4^:or>o:: 
mo 9 0 . 0 0 •3'. 1 7 3 b . 4 G 0 E + 0 2 1 2 1 9 0 . 0 0 4 . 4 4 5 5 . 2 5 0 r - i 0 2 1 2 2 9 0 . 0 0 5 . 7 1 5 4 . 8 2 0 E + 0 2 1 2 3 9 0 . 0 0 6 . 9 3 5 4 . 1 U O E + 0 2 
1 ? 4 1 1 2 . 5 0 2 _ 4 4 5 5 . 4 3 0 E + 0 2 1 2 b 1 1 2 . 5 0 3 . 1 7 b b . 6 7 0 E + 0 2 1 2 6 1 1 2 . 5 0 4 . 4 4 5 5 . 2 2 0 E + 0 2 1 2 7 1 1 2 . 5 0 5 . 7 1 5 4 . 5 9 0 t + 0 t 
K.-3 i 1 2 5 0 6 . DSb 4 . 4 2 G E + 0 2 1 2 9 1 3 5 . 0 0 3 . 1 7 5 7 . 7 6 0 E * O S 1 3 0 1 3 5 . 0 0 4 . 4 4 5 5 . 2 5 0 E + 0 2 1 3 1 1 3 5 . 0 0 5 . 7 1 5 4 . ViSOE + C):' 
1 t i g 1 3 b . 0 0 6 . ;')S5 b . 9 9 j E ' 0 2 1 3 3 1 5 7 . = i 0 2 . 4 4 5 5 . 2 7 0 E + 0 2 ' . 34 1 5 7 . 5 0 3 . 1 7 5 5 . S 6 U E » 0 2 1 3 5 1 5 7 . 5 0 4 . 4 4 5 5 . 0 O O E + 0 2 
1**6 1 r-7 so D . 7 1 5 4 . 7 9 0 1 : -i 0 2 1 3 7 1 5 7 . S O 6 . 9 3 5 4 . 2 4 0 F . + 0 2 1 3 8 1 8 0 . 0 0 2 . 4 4 S 5 . 3 6 0 E * 0 2 1 3 9 1 8 0 . 0 0 3 . 1 7 5 5 . 4 C 0 E . 0 S 
1-10 1 5 0 . 0 0 • 1 . -4-':o b . 0 1 0 E H 1 2 141 1 S O . 0 0 5 . 7 1 5 6 . 3 1 0 E + 0 2 1 4 2 1 8 0 . 0 0 6 . 9 3 5 4 . 0 8 0 E + 0 2 1 4 3 2 0 2 . 5 0 2 . 4 4 5 3 . 5 1 OE ••(.»;; 
I ' M :'.'J? ->;i 3 17-3 5 . l - : 0 F + 0 2 1 4 5 202. 50 4 . 4<i 5 7 . 3 5 0 E - < 0 2 1 4 6 . 2 0 2 . 5 0 5 . 7 1 5 4 . 7 < * 0 E * 0 2 1 4 7 2 0 2 . 5 0 6 . 9 3 b 4 . I X - E + O? 
1 !.J ; ' j *» 1 7 b B r-'jOiZ 1-02 1 -1-) z25 ou /1 . 4 4 b A . 9 9 ! J L + 0 2 1 5 0 2 2 b . 0 0 5 . 7 1 5 - 1 . 6 3 0 E H"2 1B1 2 2 5 . 0 0 6 . EOT. b . 7 i . . . E * 0 ; 
1 :..'• .''.i / 3 0 ;> . M b *, 3! :.l"E ' 0 . 2 l b J 2 4 7 . H O 3 1 7 5 5 . . , " ' ; K ' 0 2 1 5 4 2 4 7 . 5 0 4 . 4 4 5 5 . 1 4 0 E * 0 2 1 5 5 2 4 7 . 5 0 5 . 7 1 5 4 . L" !OL«'J . -
r '. : . • • > t: ' M, '1 1 J O i ' ' f,i 15V 1-.70 0 0 0 <!<*:> b . 0 L 0 E I 0 2 1 5 B 2 7 0 . 0 0 3 . 1 7 5 5 . 2 0 0 E - ; 2 1 5 9 2 7 0 . 0 0 4 . •4-.C- 4 . / . .OfT ''\ 
: " o 1-./O. OU • - • , l b 4 . 2:.-".tf. 1-02 1 6 1 £ 7 0 . 0 0 s'. 9 t ! b 3 y I 0 t " t 0 2 1 6 2 2 9 2 , 5 0 2 . 4 4 5 5 . 1 9 0 E + 0 2 1 6 3 J - 9 2 . 5 0 3 . 1 7 5 7 . C . 0 L L + 0 > 
It.'1 ^ ' ) J . '.">0 ' i ! •145 4 / 0 0 - + U 2 1 t 5 •>•:•.?.. s o 5 . 7 1 b 6 . 4 1 0 E + O 2 1 6 6 2 9 2 . 5 0 6 . 9 S 5 5 . 5 2 0 E - C 2 1 6 7 3 1 5 . 0 0 3 1 7 b 5. bZOL'C.' 
i t.a o 1 t'>. U J .1 4 4 3 4 . S S O L X 3 2 1 5 s 3 1 5 0 0 ^ 7 1 b • i . 3 3 0 1 1 ' 0 2 1 7 0 3 I S . 0 0 6 . ESS 3 . 5 9 0 E - I - 0 2 1 7 1 3 3 7 . 5 0 2 . *-!^5 5 . U'.i.l|" • U J 
1 /2 3 3 7 . 5 0 3 . 1 7 5 4 6 9 0 E ' 0 2 1 7 3 3 3 7 . 5 0 4 . 4 4 5 • 1 . 3 0 0 t : t 0 2 1 7 4 3 3 7 . 5 0 5 . 7 1 5 4 . 1 0 0 E + 0 2 1 7 5 3 3 7 . 5 0 6 . £)0b 3 . C 7 0 E - . 0 2 
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HUN DATr n/16/78 
t'AUTlei I' KiiCimN 
Ut'AN ENLKOY i'OU MI-.V 
lAKuir ff W I N HI:J 
I»I Ar t HO f j 
I'LAIE LOCATION. .4 

a I 

NO 
0 
4 a 

12 
16 
20 
24 
28 
32 
36 
dO 
44 
40 
52 
56 
60 
64 
60 
72 
76 
60 
84 
6U 
92 
96 

100 
104 
103 
1 12 
116 
120 
124 
12S 
132 
136 
140 
144 
146 
152 
IS6 
160 
164 
163 
172 

ANGLE 
135.00 
O'S.34 
52 13 
125.54 
65. 00 
1bO.Ob 
101.31 
35.5.1 

149. 04 
45.00 
173.615 
1-.15.00 

•3. 13 
.31 
.57 

191 
341 
ltf.J.44 
251.57 
SJpj.OO 
225.00 
300.96 
217.US 
261.87 
315.00 
240.95 ;;aa. -14 o. o. 
2:2. 50 
45 .00 
67.50 
90. 00 
112.50 
112.50 
135.00 
15 7.50 
1 80.OO 
202.50 
225 00 
247.50 
247.50 
a70.00 
292.50 aib.oo 
337.50 

RAD I US 
2.328 
I .656 
2.005 
1 .573 
1 .393 
1 . OO'J 
0.933 
1 573 
1 .066 
0.776 
1 .656 
0.259 
1 .293 
0.933 
0.578 
1 .735 
0.576 
1 .393 
1 .293 
1 .066 
2.085 
1 .293 
1.810 
1 .803 
1 . 735 
2. 445 
6.906 
5.715 
5.715 
4.44? 
3. 175 
2.445 
6. 985 
6.985 
5 715 
4. 445 
3. 175 
3. 175 
2.445 
6.965 
5.715 
4. 445 
4. 445 
3. 175 

DOSE 
050E*00 
240E>01 
OSOE*OI 
070E+01 
3B0E+O1 
240E<01 
400E+01 
230E+01 
470E+01 
410E+01 
380E+O1 
490E+01 
420E+01 
370E+01 
400E+01 
200E+01 
310E+01 
320E*01 
400E+0I 

1.330E+01 
1.100E+01 

940E+01 
470EH0I 
400E*-01 
440E+0I' 
57CE+00 
560E+00 
520E+00 
570E+00 
430E*00 
170E*00 
400E+00 
520E+00 
870E+00 
640E*00 
920E+00 
700E+00 
380E<-00 
O I O E T O I 
370E+00 
670E+00 
200E+00 
6S0E<00 

5.6.">i}E*00 

NO 
1 
5 
9 
13 
17 
21 
25 
29 
33 
37 
41 
45 
49 
53 
57 
61 
65 
69 
73 
77 
01 
85 
89 
93 
97 
101 
105 
109 
113 
117 
121 
125 
129 
133 
137 
141 
145 
143 
153 
157 
161 
165 
169 
173 

ANCLE 
127.88 
83.66 
45.00 

113.20 
54. 46 

1 44.46 
70. 69 
29.06 

135.00 
30.96 

171.87 
45. 00 
6.34 

198.44 
348.69 
203.20 
203.44 
341.57 
239.04 
315.00 
225.00 
278.13 
322 13 
251.57 
23'J.06 

O. 
22.50 
?2.S0 
45 00 
67.50 
90 00 

112.50 
135.00 
157.50 
1U7.S0 
160.00 
202.&0 
225.00 
247.50 
270.00 
270.00 
292.50 
315.00 
337.50 

RADIUS 
Oi55 
656 
320 
393 
573 
573 
933 
883 
776 
066 
293 
259 
656 
578 
933 
093 
578 
735 
066 
293 
810 
293 
0B5 
735 
UUJ 
175 
445 
905 

6. 905 
5.715 
4 . 445 
3. 175 
3. 1 75 
2. 445 

985 
715 
440 
445 
175 
445 
9t,5 

5. 715 
5.715 
4.445 

DOSE 
, 130E+00 
150E+01 
150E+00 
660E+0! 
260E+01 
360E+01 
710E+0I 
010E+01 
540E»01 
450E+01 
400E"01 
540E+01 
230E+01 
600E+01 
300E+01 
960E+0I 
260E»01 
440E+01 

1.490E+01 
190E+01 
200E*01 
3b0E>01 
030E+OI 
32QE+0I 
2S0E*OI 
13IJL-I00 
190r>00 
360EfOO 
44I",E*U0 
6'JOEtOO 

6.C60E+00 
5.520E100 
6.70UE+00 
9.940E+00 
2.540E+O0 

400K+00 
360E+00 
790E+00 
eaoe+oo 
0I0E+O1 
640E+00 
410E+00 
950E'-00 
060E+00 

NO 
2 
6 
10 
14 
10 
22 
26 
30 
34 
33 
42 
40 
50 
54 
50 
62 
56 
70 
74 
76 
82 
06 
90 
94 
90 
102 
106 
1 10 
1 14 
1 18 
12? 
126 
130 
134 
138 
142 
146 
150 
154 
156 
162 
166 
170 
174 

ANGLE 
119.06 
71 .57 

142.IO 
98. 13 
45.00 

135.00 
59.04 

161.57 
108.44 
23.20 
168.69 
18.44 

166.34 
225. 00 
351.87 
210.96 
315.00 
209.05 
258.69 
324.46 
£34.46 
293.20 
225.00 
263.66 
307.88 

0. 
22. 50 
45.00 
67. HO 
67.50 
90.00 

112.50 
135.00 
157.50 
180.00 
180.00 
202.50 
225.00 
247.50 
£70.00 
292.50 
292.50 
315.00 
337.50 

RADIUS 
1.883 
1 .735 
2.085 
1 .293 
1 .810 
1 .293 
J .066 
1 .735 
0.578 
1 .393 
0.933 
0.578 
I .656 

259 
1 .293 
1 .066 
0.776 
1 .883 
0.933 
1 .573 
1 .573 

393 
328 
656 
085 
445 
175 
175 
445 
985 

-.715 
4.445 
4.445 
3. 175 
2.445 
S.985 
5.715 
5.715 
4.445 
3. 175 
2.445 
6.905 
6.985 
S.715 

DOSE 
17CE+01 
150E+01 
940E1-00 
470E+01 
150E10I 
270E+01 
490E+01 
450E+01 
780E+01 

1.330E+01 
1.460E+01 
1.590E+01 
1.3O0E+O1 
2.700E+01 
1.290E+01 
1 .430E-101 
1.290E+01 

310E+01 
350E+01 
160E+01 
280E+01 
440E<01 
000E+01 
610E+01 
370E-I01 
990E+00 
440E+O0 
430F+00 
720E«00 
530F.+00 
530E<00 
340E+00 
230E+00 
500E*00 
400E+01 
090E*00 
550E+00 
310E+01 
150E+00 
680E+00 
020E+0! 
300E+01 
280E+00 
440E+00 

NO 
3 
7 

11 
15 
19 
23 
27 
31 
35 
39 
43 
47 
51 
55 
59 
63 
67 
71 
75 
79 
83 
87 
91 
95 
99 

103 
107 
111 
115 
119 
123 
127 
131 
135 
139 
14S 
147 
151 
155 
159 
163 
167 
171 
175 

ANGLE 
108.44 
60.98 
135.00 
81 .07 
37.80 

120.96 
45.00 

156.80 
71 .57 
18.44 

161.57 
11.31 

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

0. 
22.50 
45.00 
67.50 
90.00 
90.00 

112.50 
135.00 
157.50 
180.00 
202.50 
202.50 
225.00 
247.50 
270.00 
292.50 
315,00 
337.50 
337.50 

RADIUS 
1 . 735 

883 
810 
293 
085 
066 
293 
393 
578 
735 
576 
933 
293 
259 
656 
776 
066 
573 
933 
003 
393 
573 
005 
656 
328 
715 
445 
145 
175 
445 

6. 985 
5.715 
5.715 
4.445 
3. 175 
2.445 
6. 985 
6.985 
5.715 
4.445 
3. 175 
3 . 175 

445 
6.965 

DOSE 
3.430E+01 
1.070E+01 
1 .220E+01 
1.370E+01 
0.I50E+00 
i.470E*01 
2.850E+01 
1.450E401 
1.770E+01 
3.380E-I01 
1.630E*01 
I.500E*01 
1.310E+01 
2.660E+01 
1.160E+01 
1.510E+01 
2.740E+01 
1 .430E+01 
2.840E+01 
9.570E+00 
1.300E+01 
1.620E*01 
1.140E+01 
1 .420E+01 
9.240E+00 
4.200E+00 
6.40GE+01 
5.660E+01 
5.830E+0I 
8.770E+00 
4.460EH01 
- 860E+01 

500E+00 
150E*00 
670E+00 
090E+00 
570E+00 
670E+00 
630E+00 
810E+00 
200E+00 
300E+00 
130E+00 
300E+00 



RUN DATE 7/15/78 PARTICLE DEUTERON BEAM ENERGY 330 MEV TARGET FP RUN 1 1 0 PLATE NO PI PLATE LOCATION..1 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS OOSE NO ANGLE RADIUS DOSE NO ANGLE RAO I US OOSE 
0 139.00 2.328 9.390E+01 1 127.88 2.085 c 1. 110E+0I 2 119.06 1.683 1.060E+02 3 108.44 1.733 1.040E+02 
4 96.34 1.636 1.070E+02 s 83.66 1.656 i .100E+02 6 71.57 1.73S 1.140E+02 7 60.95 1.883 1.080E+02 
8 32. 13 2.085 1.140E+02 9 45.00 2.323 i .osoEtoa io 142.10 2.085 9.960E+01 11 135.00 1 ,810 1.080E+02 

12 125.54 1.573 1.100E+02 13 113.20 1.393 l .070E*02 14 98.13 1.293 1.160E+02 15 81.87 1.293 1.160E+02 
16 66.80 1 .393 1.140E+02 17 54.46 1 .573 i .120E+02 18 45.00 1.810 I.130E+02 19 37.88 2.065 9.150E+0I 
20 130.99 1 .883 1.180E+02 21 144.46 1.573 i .160E+02 22 135.00 1 .293 1.180E+02 23 120.96 1 .066 1.190E+02 
24 101 .31 0.933 1.07QE+02 25 78.69 0.933 i .210E+02 26 99.04 1 .066 1.230E+02 27 45.00 1 .293 9.990E+01 
28 35. 54 1 .573 1.170E+02 29 29.06 1.883 s I.640E+01 30 161.57 1 .735 1.12QE+02 31 156.80 1.393 1 . 130E+02 
32 149.04 1 .066 1.150E+02 33 139.00 0.776 i .280E+02 34 108.44 0.678 1.190E+02 35 71 .57 0.578 1.040E+02 
36 45.00 0.776 1.240E*02 37 30.96 1 . 066 l .080E+02 38 23.20 1 .393 1 .260E+02 39 18.44 1 .735 9.09OE+O1 
40 173.66 1 .656 1.160E+02 41 171.87 1 .293 i . 200E+02 42 168.69 0.933 1.120E+02 43 161.57 0.578 1.250E+02 
44 13S.00 0.299 1.250E*02 45 45. OO 0.259 i .100E J02 46 18.44 0.578 1.290E+02 47 1 1 .31 0.933 1.030E+02 
48 8. 13 1 .293 1.280E+02 49 6.34 1 .666 i .040E+02 50 186.34 1 .656 1.220E+02 51 188.13 1.293 1.180E+02 
52 191.31 0.933 1.210E+02 53 198.44 0,578 i .170E+02 54 225.00 0.259 1.300E>02 55 315.00 0.2B9 1.110E+02 
56 341.97 0.578 1.330E+02 57 348.69 0.933 1 .040E+02 58 351.87 1 .293 1.400E+02 59 353.66 1 .656 1.070E+02 
60 190.44 1 .735 1.230E+02 6] 203.20 1 .393 l .270E+02 62 210.96 1 .066 1.170E+02 6C 225.00 0.776 1.I70E+02 
64 291.97 0.978 1.270E+02 65 288.44 0.578 l .160E+02 66 315.00 0.778 1.330E+02 67 329.00 1 .066 1.120E+02 
60 336.HU 1 .333 1.310E*02 69 341.57 1 .735 i .0I0E+02 70 209.05 1.883 1.280E+02 71 215.54 1 .573 1 .320E-I02 
72 223.00 1 .293 1.160E+02 73 239.04 1 .066 i .210E+02 74 258.69 0.933 1,IOOE*02 75 281.01 0.933 1.190E+02 
76 .100. 96 1 .066 1 . 270E 1-02 77 3 IS.00 1 .293 1 .060E+02 78 324.46 1.573 1.330E+02 79 330.95 1 .883 9.050E+0I 
00 217.06 2.085 1.320E+02 81 225.00 1 .610 1 .190E+02 82 234.46 1.673 1.200E+02 83 246.80 1.393 1.160E*02 
04 261.87 1 .293 1.100E+02 85 276. 13 1 .293 1 .040E+02 06 293.20 1.393 1.050E+02 87 305.54 1.573 1.290E+02 
OU 319.00 1 .810 1.270E+02 as 322.13 2.085 9 .200E+01 90 225.00 2.328 1.1B0E+02 91 232.13 2.005 1.2S0E*02 
02 240.OS 1 .803 1.190E+02 93 251.57 1.735 1 .310E+02 94 263.66 1 .656 1.230E+02 95 276.34 1 .656 1,200E*02 

CD Sti 268.44 1 .735 1.060£*02 97 239.06 1 .8133 1 .0C0E+02 98 307.88 2.085 9.8Q0E«01 99 315.00 2.320 9.650E+01 
1 100 0. 2.445 1.280E+02 101 0. 3. 175 1 .210E+02 102 0. 4.445 1.150E+02 103 0. 5.715 1.190E+02 
u> 104 0. 6. 905 9.550E+01 105 22.50 2.445 a .570E+01 106 22.50 3. 175 5.420E+01 107 22.50 4.445 5.170E+01 
M 100 22. 50 5.715 2.610E+01 109 22.50 6.985 2 .7106+01 110 45.00 3. 175 1.05DE*02 1 1 1 45.00 4.445 9.790E+01 

1 12 45.00 5.715 1.0I0E+02 1 13 45.00 6.985 9 .I20E+01 114 67.50 2.445 7.660E+01 119 67.50 3. 175 7.500E+01 
1 16 67.90 4.445 5.460E+01 1 17 67.50 5.715 3, ,940E+01 118 67.50 6.985 Z.740E+01 119 90.00 2.445 2.400E*01 
120 50.00 3. 175 9.430E+0! 121 90.00 4.445 8. 400E+01 122 90.00 5.715 7.640E+01 123 90.00 6.985 7.570E+01 
124 112.50 2.445 5.590E+01 125 11 a.so 3. 175 5. 290E+01 126 112.50 4.445 3.550E+01 127 112.50 S.7iS 3.670E+01 
128 112.30 6.905 Z.070E+01 129 135.00 3. 175 1 . 860E+01 130 135.00 4.445 8.330E+01 131 135.00 5.715 8.920E+0I 
T32 135.00 6.985 7.000E*01 133 157.50 2.445 7. 200E+01 134 157.50 3. 175 5.670E+01 135 157,50 4.445 5.300E+01 
136 157.50 5.715 2.7S0E+01 137 157.50 6.985 2. 430E+01 138 180,00 2.445 1.780E*01 139 180,00 3. 175 1.620E*01 
140 180.00 4.445 9.310E+01 141 180.00 5.715 7. 560E+0I 142 180.00 6.985 7.920E+01 143 202,50 2.445 4.600E+01 
144 202.50 3.175 5.600E+01 145 202.50 4.445 5. 400E+01 146 202.50 5.715 2.450E+01 147 202.50 6.905 2.650E+01 
148 225.00 3. 175 1.580E+01 149 225.00 4.445 2. 130E+01 150 225.00 5.715 1.000E+02 151 225.00 6.905 I.090E+02 
152 247.50 2.445 8.340E+01 153 247.50 3.175 9. 540E+01 154 247,50 4.445 6.670E+01 155 247.50 5.715 7.660E*01 
156 247.50 6.985 2.930E+01 157 270.00 2.445 3. 420E+01 158 270.00 3. 175 1.760E*01 159 270.00 4.445 1.960E+01 
ICO 270.00 5.715 1.250E+02 161 270.00 6.985 1 . 060E+02 162 292.50 2.445 1.110E+02 163 292.50 3. 179 7.9S0E+01 
164 292.50 4. 445 3.I00E+O1 165 292.50 5.715 4. 160E+01 166 292.50 6.985 5.000E+01 167 315.00 3. 1 75 5.200E+01 
163 315.00 4.445 2.030E+01 169 315.00 5.715 2. 030E+01 170 315.00 6.985 1.250E+02 171 337.50 2.445 1.190E+02 
172 337. 50 3. 175 9.220E*D1 173 337.50 4.445 5. 190E+01 174 337.50 5.715 2.930E+0I 175 337.50 6.985 2.780E+0I 



RUN DATE 7 / 1 6 / 7 3 
PARTICLE UEUTERON 
I1LAH LNLHOY 3a0 MEV 
•|AI«lET I-'P l?UH 110 
1'I.ATI: NO Dl PLATE LOCATION..1 

NO ANOl.F RAD 1 US DOSE NO ANOI.E RAD 1 US 
1 108.13 2.211 1 .saoE+oa 2 DO. 00 2. 100 
s 116.67 I .565 1 ,640E+02 8 90.00 1 . 1U0 
9 161.67 2.211 1 ,3B0E+02 10 153.43 I .565 

13 15. DO 0.990 1 .730E+02 14 26.37 l .560 
17 180.00 1.100 1 .550E+02 10 180.00 0.700 
21 0. l .100 1 ,940E+02 32 0. 2. I 00 
25 22S.00 0. 9CU 1 .620E+02 ZG 270.00 0.700 
29 311.57 2.211 1 .8S0E+O2 30 225.00 I .980 
33 296.67 1 .363 1 . .060E+02 31 315.00 1 .980 
37 208,43 2.211 1, ,690E+02 30 0. 3.000 
11 0. 7.500 7, .120E+01 42 45.00 3.000 
43 15.00 7.500 5, .920E+01 46 90.00 3.000 
49 90.00 7.500 5. .840E+01 SO 135.00 3.000 
93 135.00 7.500 5. ,730E*0! 54 180.00 3.000 
37 ISO.00 7.500 5. 980E+01 66 225.00 3.000 
61 2215.00 7.500 5. 100E*01 62 270.00 3.000 
SS 270.00 7.500 6. 190E+01 66 315.00 3.000 
69 319.00 7.500 8. 160E+0I 

m i 

NO ANOI.E RAD I US DOSE 
3 71 .57 z .214 1,600E+02 
7 63 .43 1 .565 1 . 7 2 0 E ^ 2 

11 135. .00 0 .990 1.680E+02 
10 18. .43 z .214 1.810L+02 
19 0, 0 1.610E+D2 
23 198. !43 z !214 1.490E+0Z 
27 315, ,00 0 ,990 1.790E+02 
31 243. 43 1. 565 1.790E+02 
35 251 . 57 2. 214 1.600E+02 
39 0, 4. ,500 1.510E+02 
43 45, ,00 4, ,500 1.220E+02 
17 90. ,00 4, ,500 1 . 060E+02 
51 135. 00 4. 500 9.990E+01 
55 ieo. 00 4. 300 B.570E+01 
59 225. 00 4. 500 8.050E+01 
63 270. 00 4. 500 1.1B0E+02 
67 315. 00 4. 500 1.390E+02 

NO ANOI.E RADIUS DOSE 
4 13» . 00 " . 080 1 . 50QL"<02 
8 45 .00 1 , 980 1 .650E<02 

12 90. .00 0 .700 1 .610E+02 
16 180, .00 2 . 100 1 .460E*02 
20 0, 0 .700 1 .830E*02 
24 206, !57 1, .565 1 .63UE*02 
28 333, .43 1, ,565 1 .00HEf02 
32 270. 00 1. 400 1 .6'10E*02 
36 270. 00 2. 100 1 .630E+02 
•10 0. 6. 000 9, ,600E*01 
44 45, ,00 6. ,000 a. .170E.+01 48 3u ,00 6. .000 7 .020E+01 
52 135. 00 6, 000 7, .280E+01 
56 180. 00 6. ooo 6. .800E+01 
60 225. 00 6. 000 5, ,990E<01 
64 270. 00 6. 000 6. 27QE+01 
68 315. 00 6. 000 1. 070E+02 



RUN DATE 7/13/78 PARTI CLE DEUTERON BEAM ENEROY J30 MEV TARGET FP RUN 110 PLATE NO P2 PLATE LOCATION..2 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE 
0 135.00 2.328 1 .040E+02 1 127.88 2 .085 1 .070E+02 2 119.06 1 .883 1 .150E+02 3 108.44 1 .735 1 .240E+02 
4 96.34 1 .656 1 .210E+02 5 63.66 1 .636 1 .220E+02 6 71.57 1 .735 1 .420E+02 7 60.35 1 .883 1 .290E+02 
a 52. 13 2.085 1 .350E+02 9 45.00 2 .328 1 .260E+02 10 142.10 2 .085 1 .100E+02 11 135.00 1 .810 1 .120E+02 

12 125.54 1 .573 1 .240E+02 13 113.20 1 .393 1 .200E+02 14 98. 13 1 .293 1 .260E+02 15 B1.87 \ .293 1 .420E+02 
16 66.80 1 .393 1 .300E+02 17 54.46 1 .573 1 .320E+02 18 45.00 1 .810 1 .360E+02 19 37.88 c .088 1 .360E+02 
20 150.95 1 .883 1 .OaOE+02 21 144.46 1 .573 1 .130E+02 22 135.00 1 .293 1 .190E+02 23 120.96 1 .066 1 .250E+02 
24 101.31 0.933 1 .U30E+02 25 78.69 0 .933 1 .370E+02 26 59.04 1 . 066 1 .440E+02 27 45.00 1 .293 1 •450E+02 
28 35. 54 1 .573 1 .390E+02 29 29.06 1 .883 1 .420E+02 30 161.57 1 .735 1 .190E+02 31 156.80 1 .393 1 .370E+02 
32 149.04 1 .066 1 .450E*02 33 135.00 0 .776 1 .340E+02 34 108.44 0 .57B 1 .300E+02 35 71 .37 0 .578 1 .3B0E+02 
36 45.00 0.776 1 .390E+02 37 30. 96 1 .066 1 .460E+02 38 23.20 1 .393 1 .390E+02 39 18.44 1 .735 1 .480E+02 
40 173.66 1 .656 1 .140E+02 41 171.87 1 .293 1 .250E+02 42 168.69 0 .933 1 .290E+02 43 161.57 0 .576 1 .390E+02 
44 135.00 0.259 1 .340E+02 45 45.00 0 .259 1 .420E+02 46 18.44 0 .578 1 •320E+02 47 11 .31 0 .933 1 .420E+02 
48 8. 13 1 .293 1 .S40E+02 49 6.34 1 .636 1 .620E+02 50 186.34 1 .656 1 .080E+02 51 188.13 1 .293 1 ,230E*02 
52 191.31 0.933 1 •280E+02 53 198.44 0 .578 1 .390E+02 54 225.00 0 .259 1 .390E+02 55 315.00 0 .259 1 •460E+02 
56 341.57 0.578 1 .400E+02 57 348.69 0 .933 1 .510E+02 58 351.87 1 .293 1 .550E+02 59 353.66 1 .656 1 .520E+02 
60 198.44 1.735 1 .210E+02 61 203.20 1 .393 1 .140E+02 62 210.96 1 .066 1 .23UE+02 63 225.00 0 .776 1 .500E+02 
64 231.57 0.578 1 .440E+02 63 288.44 0 .576 1 .3H1E+02 66 313.00 0 .776 1 . 440E 1-02 67 329.00 1 .066 1 .400E+02 
68 336.80 1 .393 1 .360E+02 69 341.57 1 .735 1 .480E+02 70 209.05 1 .803 1 .100E+02 71 215.54 1 .573 1 .230E+02 
72 225.00 1 .293 1 .2S0E+02 73 233.04 I .066 1 .290E+02 74 258.69 0 .933 1 .U40E+02 75 201'. 31 0 .933 1 .390E+02 
76 300.96 1 .066 1 .360E+02 77 315.00 1 .293 1 .490E+02 78 324.46 1 .573 1 .390E+02 79 330.95 1 .883 1 •570E+02 
80 217.88 2.085 1 .120E+02 81 225.00 1 .810 1 .200E+02 82 234.46 1 .573 1 .410E+02 83 246.80 1 .393 1 .460E+02 
84 261.87 1 .293 1 .320E+02 85 278.13 1 .293 1 .430E*02 86 293.20 1 .393 1 .410E+02 B7 305.54 1 .573 1 .440E+02 
88 315.00 1 .810 1 .510E+02 89 322.13 2 . 085 1 .400E+02 90 225.00 2 .328 1 . 110E+02 91 232.13 2 .085 1 .220E+02 
S2 240.95 1 .883 1 .180E+02 93 251.57 1 , 735 1 .2B0E+02 94 263.66 1 .656 1 .260E+02 95 276.34 1 .656 1 .330E+02 

CD 96 288.44 1 .735 1 .420E+02 07 299.06 1 , , 883 1 .380E+02 DO 307.88 2, .085 1 .370E+02 99 313.00 2, .328 1 .390E+02 
1 100 0. 2.445 1 .450E+02 101 0. 3. , 175 1 .4I0E+02 102 0. 4. .443 1 ,340E*02 103 0. 5 ,715 7 .020E+01 

104 0. 6.985 2 .920E+01 105 22.50 2. 445 1 .440E+02 106 22.50 3. . 175 1 .420E+02 107 22.50 4. 445 7 .470E+00 
10S 22.50 5.715 6 .500E+01 109 22.50 6. 385 0 .160E+01 1 10 45.00 3. 175 1 .190E+02 1 1 1 45.00 4, 445 9 .030E+01 
1 12 45.00 5.715 S .710E+01 1 13 45.00 6, ,90b 4 .1S0E+01 1 14 67.50 2. ,445 1 .240E+02 115 67. 50 3, , 175 I .070E+02 
' 16 67.50 4.445 7 .020E+01 117 67. 50 5. 715 5 .270E+01 110 67.50 6. 985 2 .830E+01 1 19 90.00 2. .445 1 .270E+02 
120 90.00 3. 175 1 .150E+02 121 90.00 4. 445 6 .390E+01 122 90.00 5. 715 4 .290E+01 123 90.00 6. ,985 2 .600E+01 
124 112.50 2.445 1 .060E+02 125 112.50 3. 175 9 .470E+01 126 112.50 4. 445 5 .900E+01 127 112.50 5, ,715 5 .040E+01 
128 112.50 6.985 2 .3S0E+01 129 135.00 3. 175 7 .840E+01 130 135.00 4. 445 S, .510E+01 131 135.00 5. 715 3 .300E+01 
132 135.00 6.985 1 ,950E+01 133 157.50 2. 445 1 .030E+02 134 157.50 3. 175 8, ,150E+01 135 157.50 4. 445 5 .310E+01 
136 157,50 5.715 2 .850E+01 137 157.50 6. 985 1. •940E+01 138 180.00 2. 445 9, 940E+01 139 180.00 3. 175 7, •790E+01 
140 180.00 4.445 5, ,400E+01 141 180.00 5. 715 3, •080E+01 142 100.00 6. 985 1. ,870E+01 143 202.50 2. 445 1 , .030E+02 
144 202.50 3. 175 8. ,020E+01 145 202.50 4. 445 6, ,870E+01 146. 202.50 5, 715 2, ,980E+01 147 202.50 6. 98S 1 , ,820E+01 
148 225.00 3. 175 9. .020E+01 149 225.00 a. 445 5, 590E+01 150 225.00 5. 715 3. 240E+0I 151 225.00 6. 985 2, ,120E+01 
152 247.50 2.445 1 . 120E+02 153 247.50 3. 175 9. 700E+01 154 ' 247.50 4. 445 6. 620E+01 155 247.30 5. 715 3. 700E+01 
156 247.50 6.985 2. 340E+01 157 270.00 2. 445 1 . 250E+02 158 270.00 3. 175 1 . 060E+02 159 270.00 4. 445 8. 430E+01 
160 270.00 5.715 4. 800E+01 161 270.00 6. S8S 2. 720E+01 162 292.50 2. 445 1 . 400E+02 163 292.50 3. 175 1 . 180E+02 
164 292.50 4.445 9. 740E+01 165 292.50 5. 715 6 030E+01 166 292.50 6. 985 3. 09DE+01 167 315.00 3. 175 1 . 340E+02 
168 315.00 4.445 9. 750E+01 169 315,00 5. 715 6. 400E+01 170 315.00 6. 985 3. 300E+01 171 337.50 2. 445 1 . 410E+02 
172 337.50 3.175 1 . 680L.+02 173 337.50 4. 445 1 . 120E+02 174 337.50 5. 715 6. 440E+01 175 337.50 6. 985 3. 240E+01 

\ 



RUN PATE. . . 
I 'AKri CLE. . . 
Ill AM INLItOY 
TAKlll-T 

I'l A IK N O . . . . . . 
I'l Alt LOCATION 

.7/18/78 

. DEU1 ITHON 

.330 MfcV 

. KP liUN 1 ! 0 .02 .2 

NO 1 S 9 13 17 21 2S 29 33 37 41 45 43 93 57 61 6b G9 

ANGLE 108.43 116.87 161.87 4S.00 180.00 O. 223.00 341.57 296.57 288.43 O. 49.00 90.00 135.00 180.00 225.00 270.00 318.00 

RADIUS 2.214 1 .965 2.214 0.990 I .400 1 .400 0.S90 2.214 1.569 2.214 7.500 7.500 7.500 7.500 7.500 7.500 7.500 7.500 

DOSE 
.5S0E+02 .8B0E+02 .600E+02 790E+02 .72GE+02 .B80E+02 720E+02 .990E+02 .990E+02 730E+02 960E+01 750E*01 T40E+01 520E+01 870E+0I 090E+01 310E+01 B10E+01 

NO 2 6 10 14 IS 22 26 30 34 38 42 46 60 54 SB 62 66 

ANGLE 90.00 90.00 153.43 26.57 180.00 0. 270.00 225.00 315.00 0. 4S.00 90.00 135.00 180,00 225.00 270.00 315.00 

RADIUS 2. 100 .400 563 565 700 100 700 980 980 000 000 000 000 000 000 000 
3.000 

a i 

NO ANOLE RAO 1 US DOSE 
3 71 57 2.214 1 .870E*02 7 63 .43 1 .866 7 .9HOE+01 11 138 00 0.990 1 .660E+02 15 IB .43 2.214 1 .690E+02 19 0 0. 1 .800E+02 23 198 43 2.214 1 .7I0E*02 27 319 00 0.990 1 .920E+02 31 243 43 1 .565 1 •810E+02 35 251 57 2.214 1 .710E+02 39 0 4. 500 1 .460E+02 43 45 00 4.500 1 250E+02 47 90 00 4.500 1 080E+02 51 135 00 4.500 1 040E+02 55 180 00 4, 500 9 710E+01 59 225 00 4.900 9 020E+01 63 270 00 4.800 1 260E*02 67 315. 00 4.500 t 470E+02 

NO ANOLE HAIMUS DOSE 
4 135.00 1 .800 1 .57UEf02 8 45.00 1 .900 1 .700E+02 12 90.00 0 .700 1 ,800E*02 16 180.00 2 . 100 1 .3S0E+02 20 a. 0 .700 1 .SJ30E+02 24 206.37 1 56S 1 . 570G-I02 28 333.43 1 365 1 .900E+02 32 270.00 1 400 1 74IOE + 02 36 270.00 2 100 1 910E+02 40 0. 6 000 9 780E+01 44 45.00 6 000 8 040E+01 4B 90.00 6 000 8 930E+01 52 135.00 6 000 7 660E+01 56 180.00 6 000 6 600E+01 60 225.00 6 000 6 510E+01 64 270.00 0 000 8 260E+01 68 315.00 6 000 9 460E+01 



KI'II D A T E 7/1!>/70 
Iv.l. I I CI K 1)1 ll'l I K O N 
MI y.-i I ill l«)V UUO NLV 
I AI...I I HP RUN I 10 
H A I I MO ...... . I"U 
r. A II. I.CH Al ION. . 3 

MO ANOI.P RAD 1 US ousc NO ANGLE RAD 1 US DOSE NO ANOLE RA01 US DOSE NO ANOLE RADIUS DOSE 
0 135.00 2. 3KB 1.I20E+02 1 127.08 2 .005 1.190E+02 2 119.06 1 .803 1 .190E+02 3 108.44 1 .730 1 .290E<02 
<l 96.34 1 .656 1.630E+02 5 83.66 1 .656 1.290E+02 6 71.07 ! .735 1 310E+02 7 60.95 | .883 1.370E*02 
U 52. 13 2.089 1.310E+02 9 45.00 2 .328 1.390E+02 10 142.10 2.085 1 .100E+02 11 135.00 1 . 810 1.240E<02 
IS I23.S4 1 .573 1 . 350E*02 13 113.20 1 .393 1.800E+02 ,'4 98. 13 1 .293 1 .340E*02 15 81 .07 1 .293 1. 30OE'O2 
16 66.80 1 .393 1.430E<02 17 54.46 1 .373 1.440E+02 18 45.00 1 .610 1 .630E+02 19 37.88 2 .089 1. 500E«02 
;'o iso.gs 1 .063 1.1I0E*02 21 144.46 1 .073 1.220E+02 22 135.00 1 .293 1 .280E*02 23 120.95 1 .066 1.34O£<02 
dA 101.31 0.933 1.300E+02 25 7B.69 0 .933 1.420E+02 2l> 59.04 1 .066 1 .460E+02 27 45.00 1 .293 1.500E*02 
28 35.54 1 .S73 1.720E*02 29 29.06 1 .883 1.440E+02 3(1 161.57 1 .735 1 .270E*02 31 156.BO 1 .393 1.240E+02 
32 149.04 1 .066 1.290E+0S 33 135.00 0 .776 1.420E*02 34 108.44 0.578 1 .430E*02 35 71.57 0 .578 1.470E+02 
36 45. 30 0.776 1.450E+02 37 30.96 1 .066 1.460E+02 3(1 23.20 1 .393 1 .430E+02 39 18.44 1 .735 1.550E+02 
40 173.66 1 .656 1.690E+02 41 171.87 1 .293 1.330E+02 4£ 168.69 0.933 1 .390E+02 43 161.S7 0 .578 1.350E+02 
4«l 133.00 0.259 1.490E+02 45 45.00 0 .259 1.460E+02 4«. 18.44 0.578 1 .S30E+02 47 11 .31 0 .933 1.500E+02 
48 6. 13 1 .293 1.630E+02 49 6.34 1 .656 1.540E+02 50 186.34 1 .656 1 .250E+02 51 188.13 1 .293 1.330E+02 
32 191.31 0.933 1.330E*02 53 198.44 0 .578 1.360E+02 54 225.00 0.259 1 .450E+02 55 315.00 0 .259 1 . 530E+02 
SB 34!.57 0.578 1.480E+02 57 346.69 0 .933 1.9I0E+02 58 351.87 1.293 1 .540E+02 59 353.66 1 . 656 1.590E+02 
60 IOC.44 1 .735 1.200E+02 61 203.20 1 .393 1. 240E+02 62 210.96 1 .066 1 .490E*02 63 225.00 0 .776 1.500E+02 
64 J'5I . 57 0.578 1.490E+02 65 288.44 0. ,578 1.500E+02 66 315.00 0.776 1 .630E+02 67 329.00 1, .066 1.530E+02 
00 330. 00 1 .393 1.570E+02 69 341.57 1. .735 1.650E+02 70 209.05 1 .683 1 .150E+02 71 215,. 54 1. .573 1 .320EI-02 
/2 ?2b . 00 1 .293 1.330E*02 73 239.04 1. .066 1.4SOE»02 74 258.69 0.933 1 .520E+02 75 281.31 0 .933 1.420E+02 
/b J00.36 1 .066 1.420E+02 77 315.00 1 . 293 1.560E+02 78 324.46 1.573 1 .580E+02 79 330.95 1 . .883 1.630E*02 
UO 217.8U 2.085 1.130E+02 61 225.00 1 . 610 1.290E+02 82 234.46 1.573 1 ,320E*02 83 246.80 1 . 393 1.650E+02 
04 261 07 1 .293 1.400E+02 85 276.13 1 . 293 1.500E+02 86 293.20 1 .393 1 , .400E+02 87 305.S4 1 . 573 1.500E+02 
III) 31 a oo 1.610 1.4B0E+02 es 322.13 2. 085 1.540E+02 90 225.00 2.328 1, ,180E+02 91 232.13 2. 009 1.190E+02 
!JJ M O 93 1 . 003 1.290E+02 93 251.57 1 . 735 6.840E+00 94 263.66 1 .656 1 . 800E+02 95 276.34 1 . 656 1.000E*02 
•Jo :»uu. 44 1 .735 1.470E+02 97 299.06 1. 883 1.4U0E<02 90 307.88 2.088 1 . 400E+02 89 315.00 2. 320 1,460E+02 10U 0. 2.445 1.540E+02 101 0. 3.175 I.460E+02 102 0. 4.445 1.190E+02 103 0. 5.716 6.790E>01 lO'l 0. 6.905 3.I20E+0! 105 22.50 2.445 1 . 460E+02 106 22.50 3.175 1 .430E+02 107 22.50 4.445 1.410E+02 100 22.50 5.715 6.500E+OI 109 22.50 6.985 3.480E+01 110 45.00 3.175 1.420E+02 111 45.00 4.445 9.550E<01 112 45.00 5.715 6.290E+01 113 45.00 6.985 3.370E+01 114 67.50 2.445 1.330E+02 115 67.50 3.175 1.330E+02 116 67.50 4.445 7.600E+01 117 67.50 5.715 5.430E+01 118 67.50 6.985 2.970E+01 119 90.00 2.445 1.100E+02 120 90.00 3.175 1.410E+02 121 90.00 4.445 7.560E+01 12Z 90.00 5.715 4.580E*01 123 90.00 6.985 2.610E+01 124 112.50 2.445 I.190E+02 125 112.50 3.175 1.020E+02 126 112.50 4.445 6.490E+01 127 112.50 5.715 3.920E+01 126 112.50 6.985 2.430E+01 129 135.00 3.175 9.560E+0! 130 135.00 4.445 6.010E+01 131 135.00 5.715 3.630E+01 132 135.00 6.985 2.110E*01 133 157.50 2.445 1.400E+02 134 157.50 3.175 9.040E+01 135 157.50 4.44S 5.360E+01 136 157.50 5.715 3.S00E+01 137 157.50 6.985 1.990E+01 138 180.00 2.445 1.060E+02 139 180.00 3.175 8.200E+01 140 180.00 4.445 5.600E+01 141 180.00 5.715 3.280E+01 142 180.00 6.985 1.960E+01 143 202.50 2.445 1.070E+02 144 202.50 3.175 1.130E+02 145 202.50 4.445 5.940E+0! 146 202.50 5.715 3.1B0E+01 147 202.50 6.985 1.920E+0I 148 225.00 3.175 1.210E+02 149 225.00 4.445 6.120E+01 150 225.00 5.715 3.780E+01 151 225.00 6.985 2.170E+01 152 247.50 2.445 1.220E+02 153 247.50 3.175 1.070E+02 154 247.50 4.445 9.410E+01 155 247.50 5.715 4.350E+01 156 247.50 6.985 2.530E+01 157 270.00 2.445 1.280E+02 158 270.00 3.175 1.190E+02 159 270.00 4.445 8.480E+01 ISO 270.00 5.715 5.50OE+O1 161 270.00 6.985 3.030E+01 162 292.50 2.445 1.400E+02 163 292.50 3.175 1.250E+02 164 292.50 4.445 1 .050E+02 165 292.50 5.715 6.320E-I01 166 292.50 6.985 3.410E+01 167 315.00 3.175 1 . 44DE+02 168 315.00 4,445 1.1I0E+02 169 315.00 5.715 6.770E+01 170 315.00 6.935 3.630E+01 171 337.50 2,445 1.890E+02 172 337.50 3,175 1 . 390E+02 173 337.50 4.445 1.000E+02 174 337.50 5.715 7.320E+01 175 337.50 6.905 3.560E*01 



RUfl DATE 7 /13/78 HART 1 CLE DEUTERON BEAM ENERQY 330 MEV TAROET FP RUN 110 
PLATE NO 03 
PLATE LOCATION..3 

NO ANOLE RADIUS DOSE 
1 ioa. .43 2 .214 1 .610E*32 S 1 16 .97 1 .969 1 .730E+02 0 161 .97 2 .214 1 . 600E+02 13 43 .00 0 .990 a .160E+02 17 180 .00 1 .400 2 . 00OE«02 21 0. 1 .400 2, oioEtoa 23 325 !oo 0 .990 \ .770E+02 20 341 . .97 2 ,214 z ,030E+02 33 295 . 57 1 . .363 I. ,9I0E+02 37 280 .43 2 .214 1. 800E-K52 41 0. 7. 900 6. 110E+01 43 46. CIO 7. ,900 6. .020E+01 49 MO. 00 7. .900 a. 860E*0I 93 139. 00 7. 900 B. 330E+01 97 180. 00 7. 900 9. Z30E+01 61 229. 00 7. 900 4. B30E*01 63 270. 00 7. 900 9. 990E*01 bO 3 19. 00 7. 900 6. 9I0E+01 

NO 2 6 10 14 18 22 26 30 34 38 42 49 90 34 
Be 
62 66 

ANGLE 90.00 90.00 133.43 26.37 130.00 
0. 270.00 223.00 313.00 0. 49.00 90.00 139.00 100.00 229.00 270.00 319.00 

RADIUS 2. 100 1 .400 1 .359 1 .969 0.700 2. 100 0.700 
sau 
£80 000 000 000 000 000 000 000 3,000 

CD 
I 

NO ANGLE RADIUS DOSE 
3 71. .57 2. .214 1 .690E+02 7 63 .43 1 ,355 1 •810E+02 11 133 .00 a, ,990 1 .760E+02 15 18, .43 2 .214 1 .820E+02 19 0, 0 1 .790E+02 23 198. '.AZ 2. .214 1 .360E+02 27 313, .00 0, .990 1 .960E+02 31 243, .43 1 , ,569 1 .820E+02 35 251 .57 2. ,214 1 .740E+02 39 0, 4. ,500 1 .490E+02 43 45. 00 A. 500 4. .490E*00 47 90. 00 4. 600 1, .120E+02 31 135, 00 4. ,300 9 .SOOE+01 55 180, 00 4. ,300 8 .900E+01 39 223. 00 4. 500 0 ,860E*01 63 270. 00 4. 600 1 , , S90E+02 67 319. 00 A. 500 f , ,440E+02 

NO ANOLE RADIUS DOSE 
4 135, 00 1, .980 1 ,580E+02 a 48, ,00 1 .980 1 .760E+02 12 90, ,00 0 .700 1 .860E+02 16 180, ,00 2 .100 1 .850E+02 20 0, 0 .700 1 .8S0E+02 24 206, !57 1 , ,565 £. .030E+02 28 333, ,43 V .563 1, .950E+02 32 270. ,00 1 .400 1, .760E+02 36 270. ,00 2 .100 1, .790E+02 40 0. 6 ,000 9, ,660E+01 44 45. 00 6, 000 9, 270E+01 48 90. .00 6. ,000 8, ,160E+01 32 135. 00 6, ,000 7, ,280E+01 36 180. 00 6, ,000 9, 260E+01 60 229. 00 6. ,000 6, 330E+01 64 270. 00 6. 000 1 . 100E+02 68 315. po 6. ooo 8. 900E+01 



RUN DATE 7/10/78 
(•AIM I CLE DlillTEHON 
m AM i Mrrtciy auo MEV 
I AUvlhT I'l* HUN I 10 
CI.AIF. NO p>4 
CI.AIE LOCATION. . 4 

NO ANOLU KAI11 till Onsii NO ANOI.E HADUlIi 1 IK1.M-' NO ANOLS RADIUS 1 
0 1116 (111 2 . :i;'u 1 .2u"i;i02 1 12/. OU 2.005 1 .230|-:<02 z 1 IB.06 1 .003 1 
4 96.34 1.656 1 .300£»0J B 03.66 1 .636 1 .3»'0E*02 6 71.87 1.736 1 
S 82. 13 2.005 1 .400E<02 9 45.00 2.326 1 .430E4 02 10 143.10 2.005 1 

IS 126.04 1 .973 1 ,480E*02 13 113.20 1 .303 1 .370E*02 14 •JO. 13 1 .293 1 , 
IB 66.00 1 .303 1 .930E+02 17 54.46 1 .573 1 .300E*02 10 45.00 1.010 

1 .293 
1 

SO ISO.OS 1 .003 1 .200E*02 21 144.46 1 .573 1 .330E+02 22 135.00 
1.010 
1 .293 1 . 

24 101.31 0.933 1 .460E+02 25 70.69 0.933 1 .410E+02 26 39.04 1.066 1 . 
28 35.54 1 .573 1 .470E*02 29 29.06 1 .803 1 .460E*02 30 161.57 1.735 1 . 
32 149.04 1 .066 1 .370E»O2 33 135.00 0.776 1 .470E+02 34 100.44 0.976 1. 
36 45.00 0.776 1 .570E+02 37 30.96 t .066 1 .590E+02 30 23.20 1 .393 1 . 
40 173.6G 1 .656 1 .260E+02 41 171.87 1 .293 1 .300E*02 42 168.69 0.933 1 . 
44 136.00 0.259 1 .300E*02 45 45.00 0.259 1 .580E+02 46 IB.44 0.378 1. 
48 8. 13 1.293 2 .I10E+02 49 6.34 1 .656 1 .670E+02 50 186.34 1.656 1. 
52 191.31 0.933 \ .410E+02 53 198.44 0.576 I ,500E*02 54 225.00 0.259 1. 
56 341.57 0.578 1 .600E+02 57 340.69 0.933 2 .240E+02 90 351.07 1 .293 1 . 
60 190.44 1 .735 1 .240E+02 61 203.20 1 .393 1 .280E+02 62 210.96 1 .066 1 . 
64 231 . 57 0.578 1 .SSOE+02 65 208.44 0.578 1 .S30E+02 66 313.00 0.776 1 . 
60 336.BO 1 .393 1 .640E+02 69 341.57 1 .738 2 .270E+02 70 200.03 1 ,983 1 . 
7a 225.00 1 .233 1 .390E+02 73 239.04 1 .066 1 .460E«02 74 230.69 0.933 1. 
76 300.06 1 .066 1 .300E+02 77 315.00 1 . 2U3 1 .400E-<02 70 324.46 1.673 1. 
00 217.80 2.005 1 .200E+02 01 225.00 1.010 1 .300E*02 02 234.46 1 .573 1 . 
04 261.07 1 .233 1 .470E*02 8b 270.13 1 .293 1 .300E«02 eo 2D3.ZO 1 .393 1 . 
80 315 00 1 .610 1 .550E+02 09 322. 13 2.005 1 .6U0E<02 90 225.00 2.326 1 . 
32 Z'10.03 1 . 003 1 .3606*02 03 251.07 1 .733 1 .aaoEtoz 94 26 J 66 1 .636 | , w 9S 200.4.4 1 . 735 .830E+02 97 293.06 1 .803 1 . 5.10E*02 90 307.00 2.003 1 . 

1 100 0. 2.445 1 .S60E+02 101 0. 3. 175 1 .400E*O2 102 0. 4.44S 1 . 
u> 104 0. 6.985 3 .670E+01 105 22.50 2.445 1 .610E*02 106 22.50 3. 175 1 . 
1̂ 108 22.50 5.715 1 .150E+02 109 22.50 6. 905 3 .500E+OI 1 10 45.00 3.175 1 . 

1 12 45. 00 5.715 1 •020E+02 113 45.00 6.9BS 3 670E»01 114 67.50 2.445 1. 116 67.50 4.445 9 .170E+01 117 67.50 5.715 5 .010E*01 118 67. 50 6. 36S 3. 
120 90.00 3. 175 1 .000E+02 121 90.00 4.445 7 .740E*01 122 90.00 5.715 5. 
124 112.SO 2.445 1 . .200E+02 125 112.50 3. 175 1 .490E+02 126 112.50 4.449 6. 
128 112.50 6.985 2 .720E+0I 129 135.00 3.175 I. .430E+02 130 135.00 4.445 6. 
132 135.00 6.985 2 .300E+01 133 157.50 2.445 1 .120E+02 134 157.50 3. 179 8. 
136 157.50 5.715 3. •630E+01 137 157.50 6.985 2. .10QE+01 138 100.00 2.445 1. 
140 lao.oo 4.445 5. 590E+01 141 180.00 5.715 3. .550E+01 142 100.00 6.985 1 . 144 202.50 3.175 a, asoe+oi 145 202.50 4. 445 5. ,740E*01 146 202.50 5.715 6. 
148 225.00 3. 175 1. 020E+02 149 225.00 4.445 6. 470E+01 150 225.00 5.715 3. 
152 247.50 2.445 i. 270E+02 153 247.50 3. 175 1 . OBOE+02 154 247.50 4.445 7. 
156 247.SO 6.985 2. 470E+01 157 270.00 2. 445 1 . 300E*02 150 270.00 3. 179 1 . 160 270.00 5.715 5. 610E+01 161 270.00 6.905 2. 810E+01 162 292.50 ?.. 445 1 . 
164 292.50 4.445 1 . 060E+02 165 292.50 5.715 6. 330E+01 166 292.50 6.985 6. 
168 315.00 4.445 1 . 170E+02 169 315.00 5.715 6. 980E+0I 170 315.00 6.905 3. 
172 337.50 3. 175 1 . 560E+02 173 337.50 4.445 1 . 170E+02 174 337.30 5.715 7. 

ooiie 
.200e*02 
.360E+02 
.230E»02 
.470E+02 
.430E402 
.730E*02 
.470E*02 
.310E*C2 
.300E+02 
.300E+02 
.S20E*02 
.S3UE»02 
.740E«02 
,47QEt02 
.640E+02 
.400E*02 
.660E+02 
.310E«02 
440E-»02 
,620E*02 
400E*02 

. S70E+02 

. 170E»02 
400E*02 
350E»02 
200E»02 
480E+02 
320E*02 
400Et02 
300E*0I 
030E+OI 
660E+01 
480E+01 
680E+01 
120E+02 
950E+01 
990E+01 
340E+01 
370E-»D1 
260E+02 
S00E+02 
970E+OI 
900E+01 
I40E*01 

,( 
IB 
IB 
23 
27 
31 
35 
39 
43 
47 
51 
95 
99 
63 
67 
71 
75 
79 
83 
87 
91 
93 
99 
103 
107 
111 
113 
119 
123 
127 
131 
135 
139 
143 
147 
151 
155 
159 
163 
167 
171 
175 

ANOLK 
100,44 
60.93 
135.00 
81.87 
37.08 
120.96 
49.00 
156.80 
71.37 
18.44 
161.97 
11.31 

IBS,13 
318.00 
393.66 
229.00 
328.00 
210.54 
261.31 
330.95 
246.80 
303.54 
232.13 
276.34 
315.00 

0. 
£2.50 
45.00 
67.50 
90.00 
90.00 
112.50 
135.00 
197.50 
160.00 
202.30 
202.50 
225.00 
247.50 
270.00 
292.50 
315.00 
337.50 
337.50 

HADI US 
1 .738 
1.083 
1 .010 
. 293 

2.085 
1 .066 
1 .233 
1 .393 
0.378 
1.735 
378 
933 

1 .293 
259 
656 
776 
06B 
573 
933 
003 
393 
573 
003 
636 
320 
715 
445 
449 
175 
443 
985 

5.715 
5.715 
445 
175 
445 
903 
90S 
715 
445 
173 
175 
445 
983 

DOSE 
,300E<02 
880E+02 
270E102 
.840E<02 
370E-<02 
460E+02 
580E«02 
.400E*02 
590E*02 
.590E+02 
.4B0E*02 
5S0E*02 
.460E+02 
520E*02 
670E+02 
460E»02 
,620E*02 
.340E*02 
.490E+02 
730£*02 
960£«02 
.330E<02 
840E<02 
430£<02 
9B0E102 
060E*0I 
230E+02 
450E+02 
190E+02 
270E*02 
040E+01 
130E»01 
430E«01 
090E401 
720E+01 
160E«02 
730E-1-0I 
3406*01 
820E+01 
070E+01 
400E*02 
500E+02 
630E+02 
G20EtO! 



RUM DATE 7/15/73 PARTI CLE DEUTERON BEAM ENERGY 330 MEV TARGET FP *<"V ' >0 PLATE NO DE­FLATE LOCATION..S 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE . 
1 103.43 2.214 1 .730E+02 2 SO .00 2 . 100 2 .020E+02 3 71.57 2.214 1 .970E+02 4 135.00 1 .980 1 .770E+02 
5 1 IS.57 1 .565 2 .000E+02 S 90 .00 1 .400 2 .130E+02 7 63.43 1.565 2 .220E+02 e 43.00 1 .980 2 .100E*02 
3 1S1.57 2.214 1 .790E+02 10 133 .43 1 .565 1 .B60E+02 11 133.00 0.990 1 .960E+02 12 90.00 0.730 2 .330E+02 

13 '15.00 0.990 2 .120E+02 14 25 .57 1 .565 2 .2S0E+02 15 18.43 2.214 2 .470E+02 16 180.00 2.100 1 .730E+02 
17 100.00 1 .400 1 •910E+02 18 180 .00 0 .700 2 .150E+02 19 0. 0. 2 .020E+02 20 0. 0.700 2 ,290E+02 
21 0. 1 .400 2. .380E+02 22 0. 2, . 100 2 .320E+02 23 193.43 2.214 1 .770E+02 24 206.57 1.5Gb Z .020E+02 
25 235.00 0.390 o .140E+02 26 270 !oo 0 .700 Z . 280EH02 27 315.00 O.9S0 2 .210E+02 28 333.43 1 .565 2 .440E*02 
20 341.57 2.214 2. .490E+02 30 225, .00 1 .980 1 ,830E+02 31 243.43 1 .565 2 .070E+02 32 270.00 1 .400 2, ,160E+02 
3a 206.57 1 .535 2. .210E+02 34 315. 00 1 , ,980 2. , 170E-»02 35 251.57 2.214 1 , .B40E+02 36 270.00 2. 100 2, ,11OE+02 
37 230.43 2.214 2. .380E+02 38 0. 3. ,000 2. ,170E*02 39 0. 4.500 1 , .900E+02 40 0. 6.000 1 . ,190E+02 
41 0. 7.500 7. .960E*01 42 45. 00 3. ,000 1. 900E+02 43 45.00 4.300 1 , .600E+02 44 45.00 6.000 1. ,010E+02 
45 45.00 7.500 7, .9S0E+01 46 90. .00 3, ,000 1 . ,740E+02 47 90.00 4.500 1 ,300E+02 46 90.00 6.000 9. .550E+01 
'19 90.00 7.500 8. 150E+01 50 135. 00 3. ,000 1 . 470E+02 51 135.00 4.500 1. 060E+02 62 135.00 6.000 8. 190E+01 
S3 I 33.00 7.S0O 6. 520E+01 54 180. 00 3. 000 1 . 400E+02 55 180.00 4.500 1 . 070E+02 56 180.00 6.000 7. 500E+01 
57 180.00 7.500 7. 300E+01 58 225. 00 3. 000 1 . 450E+02 69 225.00 4.500 1 . 170E+02 60 225.00 6.000 7. 700E+01 
61 223.OO 7.500 6. 350E+01 62 270. 00 3. 000 1 . 950E+02 63 270.OO 4.500 1. 460E+02 64 270.00 6.000 9. 640E+0I 
bS 270.00 7.500 7. 870E+01 66 315. oo 3. 000 2. 150E102 67 315.00 4.500 1. 810E+02 68 315.00 6.000 1. 150E+02 
tS9 315.00 7.500 8. 200E+01 

CO 
I 



mm DATE 7 /1 a / 7 0 
PAKTIOUE UbUrbKON 
01 AM ENIiKUY 3:10 Ml V 
1 AKGET FP RUN 1 1 0 
KLATE NO I'U 
PLATE LOCATION..6 

NO ANOLE 
0 135.00 
4 96.34 
8 52. 13 

12 129.54 
IB 66.80 
20 150.35 
24 101.31 
28 35.54 
32 149.04 
36 45.00 
40 173.66 
44 135.00 
48 8. 13 
52 191.31 
56 341.57 
60 198.44 
G4 251.57 
68 33C.80 
72 225.00 
76 300.96 
80 217.86 
B4 261.87 
88 315.00 
92 240.95 
9S 288.44 

100 0. 
104 0. 
103 22. SO 
1 12 45.00 
1 16 67.50 
120 SO. 00 
124 112.50 
128 112.50 
132 135.00 
136 157.50 
140 lao.oa 144 202.50 
148 225.00 
152 247.50 
156 247.50 
160 270,00 
164 292.50 
168 315.00 
172 337.50 

RAD I U: 
2.320 
1.656 
2.085 
1 .573 
1 .333 
1 .883 
0.933 
1 .573 
1.065 
0.776 
1 .656 
0.259 
1 .293 
0.933 
578 
,735 

0.578 
1 .393 
1 .293 
1 .066 
2.085 
1 .293 
1.810 
1 .883 
1 .735 
2.445 
6.985 
5.715 
5.715 
4.445 
3. 175 
2.445 
6.985 
6.985 
5.715 
4.445 
3. 175 
3. 175 
2.445 
6.985 
5.715 
4 445 

445 
3. 175 

DOSE NO ANGLE RADIUS DOSE NO 
1 .440E*02 1 127.88 2.065 1 .470E+02 2 
1 .640E+02 B 83.66 1.696 1 .840E+02 6 
1 .750E+02 9 45.00 2.328 1 .800E+02 10 
1 .830E*02 13 113.20 1 .393 1 .9I0E+O2 14 
1 .900E*02 17 54.46 1 .373 1 .900E»02 18 
1 .520E+02 21 144.46 1 .573 1 .600E<02 22 
1 .620E+02 25 78.69 0.933 1 .890E*02 26 
1 .910E+02 29 29.06 1 .883 1 .750E*02 30 
1 .760E+02 33 135.00 0.776 1 .740E*02 34 
] ,9I0E*02 37 30.96 1 .066 2 .010E+02 38 
1 .S70E+02 41 171.87 1 .293 1 .700E+02 42 
1 .B70E+02 45 45.00 0.259 1 .940E*02 46 
1 .930E+02 49 6.34 1.656 1 .950E+02 50 
1 .S30E+02 53 198.44 0.578 1 .810E+02 54 
1 .870E+02 57 348.69 0.833 1 .930E+02 58 
1 .510E+02 61 203.20 1.393 

0.578 
1 .700E*02 62 

1 .740E+02 65 288.44 
1.393 
0.578 1 .9IOE*02 66 

1 .660E+02 69 341.57 1 .735 2 .OOOE+02 70 
1 ,730E*02 73 239.04 1 .066 1 .920E+02 74 
1 .750E+02 77 315.00 1 .293 2 .010E*02 78 
1 .620E+02 81 225.00 1 .810 1 .E60E*02 82 
1 .820E+02 85 278.13 1 .293 | .850E+02 06 
1 .9IOE+02 es 322.13 2.085 1 .910E+02 90 
1 .720E+02 93 251.57 1 .735 1 .680E+02 94 
1 .B90E+02 97 299.06 1 .883 1 .8B0E*02 98 
1 .990E+02 101 0. 3.175 1 .670E»02 102 
3 .09OE*0t 105 22.50 2.445 1 .860E+02 106 
8 .980E+01 103 22.50 6.985 3 .220E*0I 1 10 
6 .900E+01 113 45.00 6.985 3 .410E*0! 1 14 
9, •570E+OI 117 67. 50 5.715 5 .590E+01 110 
1 .470E+02 121 90.00 4.445 8 .640E+01 122 
1 . 400E+02 1£5 1 12.50 3. 175 1 .260E+02 126 
2. .050E+01 129 135.00 3. 175 1 .210E+02 130 
2. 440E+01 133 157.50 2.445 1- 370E+02 134 
3. 360E+01 137 157.50 6.985 520E+01 138 
6, 770E+01 141 180.00 5.715 3! 250E+01 142 
1 . 100E+02 145 202.50 4.445 6. 530E+01 146 
1 . 090E+02 149 225.00 4.445 6. 550E+01 150 
1 . 460E+02 153 247 .50 3. 175 1 . OBOE>02 154 
1 . 720E*01 157 270.00 2.445 1 . 740Ef02 158 
5. 4S0E+01 161 270.00 6.985 2. 270E+01 162 
1 . 150E+02 165 292.50 5.715 5. 770E+01 166 
1 . 320E+02 169 315.00 5.715 7. 6S0E+01 170 
1 . 630E+02 173 337.50 4.445 1 . 340E+02 174 

ANGLE 
119.06 
71.97 
142.10 
98.13 
45.00 
135.00 
59.04 
161.57 
108.44 
23.20 
168.69 
18.44 

186.34 
225.00 
351.87 
210.96 
315.00 
209.05 
258,69 
324.46 
234.46 
293.20 
225.00 
263.66 
307.88 

0. 
22.50 
45.00 
67.50 
67.50 
90.00 
112.50 
135.00 
157.50 
1B0.00 
160.00 
202.50 
225.00 
247.50 
270.00 
232.50 
292.50 
315.00 
337.50 

RADIUS DOSE NO ANGLE 
1.883 1 .490E+02 3 108.44 
1.73S 1 .790E»0Z 7 60.95 
2.085 1 .S40E+02 11 135.00 
1.293 1 .940E+02 15 81 .87 
1.810 1 .S20E+02 19 37.88 
1 .293 | .850E*02 23 120.96 
1 .068 1 .940E*02 27 45.00 
1.735 1 .650E+02 31 156.80 
0.578 1 .850E+02 35 71.57 
1 .393 2 .0Q0E»O2 39 18.44 
0.933 1 .690E+02 43 161.57 
0.878 1 .870E+02 47 1 1 .31 
1.656 1 .540E+02 31 188.13 
0.259 1 .840E+02 55 315.00 
1.293 1 .740E*02 59 353.66 
1 .066 1 .640E+02 63 225.00 
0.776 1 .950E+02 67 329.00 
1.663 1 .560E*02 71 215.54 
0.933 1 .860E+02 75 281.31 
1.573 1 .650E+02 79 330.95 
1.S73 1 .670E*02 83 246.80 
1.393 1 -810E+02 87 305.54 
2.328 1 .450E+02 91 232.13 
1 .656 1 .720E«02 95 276.34 
2.085 1 .940E+02 99 315.00 
4.445 1 .310E+02 103 0. 
3.175 1 .730E*02 107 22.50 
3. 175 1 .700E*02 111 45.00 
2.445 1 .600E+02 115 67.50 
6.285 3 .390E+01 119 90.00 
5.715 5 .260E+01 123 90 00 
4.445 7, 4?0E*01 127 112.50 
4.445 6. ,950E+01 131 135.00 
3.175 1. .060E+02 135 157.50 
2.445 1 . 400E+02 139 180.00 
6.983 1 . 4IOE»01 143 202.50 
5.715 3. 230E+01 147 202.50 
5.715 3. 350E+01 151 225.00 
4.445 9. I60E*01 155 247.50 
3.175 1 . 320E*02 159 270.00 
2.445 1 . 730E+02 163 292.50 
6.985 3. 050E+0; 167 315.00 
6.985 3. 700E+0! 171 337.50 
5.715 7. 900E+01 175 337. 50 

RADIUS 
1 .735 
I .883 
1.810 
1 .293 
2.085 
1 . 066 
1 .293 
1 .393 
0.576 
1 .735 
0.578 
0.933 
1.293 
0.259 
1.656 
0.776 
1 .066 
1.573 
0.933 
1 .683 
1 .393 
1.573 
2,085 
I .656 
2. 328 
5.715 
4.445 
4.445 
3. 175 
2.445 
6.985 
5.715 
5.715 
4.445 
3. 175 
2. 445 
6.985 
6. 985 
5. 715 
4.445 
3. 175 
3. 175 
2.445 
6.985 

DOSE 
.650E+02 
.730E*02 
.520E+02 
.050E+02 
.950E+02 
.670E+02 
.020E+02 
.590E+02 
.880E+02 
.970E+02 
760E+02 
.010E+02 
670E«02 
860E+02 
.050E<02 
.750E< 02 
.840E*02 
.670EV02 
600E+02 
.060E+02 
.S70E*02 
750E+02 
550E+02 
790E<02 
990E+02 
360E+01 
260E+02 
200E+02 
550E*02 
490E+02 
320E+01 
020E+01 
880E+01 
350E+01 
950E-»01 
300E+02 
390E+01 
130E+01 
930E+01 
010E+02 
300E+02 
560E+02 
970E+02 
460E*01 



HUN . lA i i f r r ~> ' l s / v n 
I 'AKI I Ci E . \ f ' l UrLUCJN 
P.trtM El-IEKl'.Y i - 'O NL'V 
TAMIL 1 H ' RUN 1 1 1 
t ' L A I L MO P l l 
MLATE LOCATION. . 1 

NO AMGI.fi RAD 1 US Dosrr NO ANCLE RAD 1 US ; DOSE NO ANOLE RADIUS DOSE NO ANGLE RAD I US DOSE 
0 1 35. 00 2 . 029 9 . 47UL1-01 1 127 .00 2 .005 9 .oooE+m 2 1 19.06 1 . 803 9 .720E<01 3 100.44 1 .735 9 .800E+01 
.1 00. 3-1 1 . Go6 1 . owe+02 5 U3 . 6b 1 . 656 .140E<02 6 71 .57 1 .735 1 .100E+02 7 60.95 1 .083 1 .130E+02 B •>2. 1 3 2 .005 1 .070K*02 9 4b . 00 2 .326 . 04C1E+02 10 142.10 2.089 1 .08OE+02 1 1 133.00 1 .810 g .660E+0! 

1 2 1 ?t>. 5 4 1 . 573 1 .or.oir+02 13 1 13 .20 1 .393 .100t+02 14 98. 13 1 .293 1 .150E+02 15 B1 .87 1 .293 i .150E+02 16 66. CO .:<93 1 . 1 i'OE+02 17 54 .46 1 .573 . lbOE*02 IB 4S.O0 1 .610 1 .210E<02 19 37.88 2.085 i . 090E-I-02 20 ISO.95 i . 6U3 1 .O20E<02 21 144 .46 1 .573 .040EI-02. 22 135.00 1 .293 1 .120E+02 23 120.96 1 .066 i .100E+02 24 101.31 o . T.I3 1 . i got" 4 oz 25 70 .159 0 .933 . 160E*02 26 b9.04 1 .066 1 .170E*02 27 45.00 1 .293 i .160E+02 28 Jb. b4 . b/3 1 . ioorr<02 29 LIU 06 1 .803 . 190EI-02 30 161.57 1 . 73b 1 .I40E+02 31 136.80 1 .393 i .140E+02 32 140.O4 i . 066 1 . 120EH02 33 13b .00 0 .776 .210E+02 34 106.44 0.576 1 .190E+02 35 71 .57 0.578 l .260E»02 36 45. 00 0 . 776 1 .200E+02 37 30 .an 1 .066 .230t"<02 38 23.20 I .393 1 .230E+02 39 18.44 1 .733 i .320E+02 40 I 7a.66 i . 606 1 .100h< 02 41 171 .07 1 .293 .100E<02 42 16S.69 0.933 1 .120E+02 43 161.57 0.57B l .220E+02 44 13b.00 0 .259 1 .200E+02 4H 40 .00 0 .259 .230E+02 46 10.44 O.S70 1 .370E+02 47 11 .31 0.S33 i .290E+02 
48 3. 13 1 .293 1 .3I0E+U2 49 6 .34 1 . 656 .320E+02 SO le6.34 1.656 1 .O70E+02 til 18S.13 1 .293 i .160E+02 52 191.31 0 .933 1 .100E+02 53 19C . -14 0 .570 .270EI-02 54 225.00 0.259 1 .240E+02 SS 31S.00 0.259 i .310E+02 56 341.b7 0 . 578 1 .400EH 02 57 340. . 09 0 . 933 . 3IOE<'J2 50 351.87 1 .293 1 .350E+02 99 353.66 1 .656 I •320E+02 60 100.44 1 .735 1 .1OOE+02 SI 203 20 1 .393 . 200E-I02 62 210.96 1 .066 1 .240E+02 63 225.00 0.776 i .210E+02 
HA ;;51.57 0 .576 1 ,240Ef02 65 23U . 4-1 0 .570 .400E+02 66 315.00 0.776 1 .290E+02 67 329.00 1 .0G6 i .310E+02 6b ilti. 0 0 1 3i3 1 . 3l50l>02 6'J 341 b/ 1 73b .370E<02 70 209.05 1 .603 1 .120E+02 71 21b.34 

281.31 1 .573 i .170E+02 
72 : v!5. oo 1 . 293 1 .24UE+02 73 239 0 1 1 . oor. .2401:'l'C>2 74 258.69 0.933 1 .320C+02 7S 

21b.34 
281.31 0. 933 1 .300E+02 7b joo.ye 1 .065 1 . 3901:•* 0 2 77 31b 00 1 . 293 .41 or. i 0 2 7U 324.46 1 .573 1 .360E*02 79 330.95 1 .BBS i .310E+02 ao 217.UD 2 .005 1 . 1 D O E i 0 2 SI 225. 00 1 010 . 170IC-02 02 234.46 1 .573 1 .230E«-02 63 246.80 1 .393 i .210E*02 u-i 2GI.07 1 . 293 1 .2601-: 102 85 2/U. 13 1 . 293 .350E>02 06 203..SO 1 .393 1 .35UE+02 B7 305.54 1 .573 i .370E*02 00 31S.00 1 . 010 1 .37CIE+02 89 322. 13 •3 .005 1 .3 40E>0? 90 2E:5. 00 2. 328 1 .070E+02 91 232.13 2.005 i .230E+02 92 240 95 1 . O.I J 1 . EriOEHO? S3 2=1 . S? V: .735 1 . 280E i 02 94 2G3.6S 1 .636 1 .10UE+02 95 276.34 1.656 i •360E+02 a 110 200. 4.1 1 . vas 1 . J50F.<02 97 299. HG i . 003 1 . 3701:-102 98 307.08 2.005 1 .390E*02 99 315.00 2.328 i .370E+02 i loo 0. p t :14 b 1 . »:iUr>0£ 101 0. 3 175 1 .2l50E>02 102 0. 4. 445 a .640E+01 103 0. 5.716 4 •670E+01 

>u 10.1 0. 6. 1105 £ . :H10r .01 10S *'.'- '.".i.i 2 . 44b 1 .2001: 1-02 106 22.50 3. 175 i .12nE*02 107 22.50 4 . 445 7 .600E+01 
o ion '•.' 5 0 b. 715 1 . :\:'iifn)i 109 1:? 'ill 0 n>;'.. ? .2U0L'01 1 10 45 00 3. 175 i .060E+02 11 1 4S.00 4. 445 6 .240E+01 

1 K- • 15. no a 71b 3 . U.'Ul" .Ul 1 Kl 4 5 i ii i 6. •JL'L 2 . U.IOE-'O! 1 14 67. 50 2. 44b i .010E*02 1 15 67.50 3. 1 75 8 .560E+01 
1 If. u/. 50 4. 44b 5 .luOE+fl 1 1/ 67. '.,!> 5. 71b :i . O U O I i ' O I 1 10 B7.50 6.905 i .950E+01 1 19 90. 00 2.445 9. •600E+01 
120 'JO . O O 3. 1 7b o .OOUfc+01 121 <J0. 00 4. 445 4 . 8901". i-O 1 122 90.00 5.715 2 .850E+01 123 go. an 6.903 1 .710E+0I 
121 112.50 2. 4 lb 9. .ooornoi 12b 1 1 2 . LiO 3 . 17b U .OOOE+01 126 112.50 4.445 4 .780E+01 127 112.50 5.715 3. .220E+01 
120 112.30 6. 305 1 . U60C*01 129 1 36. OO 3. 175 7. ,O7OE*01 130 135.00 4.445 4 .590E+01 131 135.00 5.715 2. ,680E*01 
132 K:S. 00 6. 08S 1 , ,S71E-»01 133 1S7. 50 2. 445 9. .OBOEi01 134 157.50 3. 175 8. 430E+01 135 157.SO 4.445 4. 720E+01 
130 157.SO 5. 715 o , 720EtOl 137 157. 50 6. 905 1 .unoc+ai 13B 100.00 2.445 9 .630E+01 139 180.00 3.175 7, 630E+01 
l.iu 100.00 /< 445 5 . 140E+01 141 \to. Of: 5. 7 It. 2. BllCiE-101 142 ISO.00 6.905 2. 040E*01 143 202.50 2.445 1 . 030E+02 
1-11 2'ifc rtO 3. 1^5 0. 750F»01 14b rce. 50 4. .0It S. 3 0 U E I O I 146 202.50 5.715 3. 310E*0! 147 202.50 6.905 Z. 050E+01 
l'lj ••:".->. o n 3 175 B. 7 [101. .01 14U 2:-h. mi 4. 44b 6. HbUEUll 150 225.00 5. 715 3. 940E.-0I 151 225.00 6. 905 2 290E+01 
1 J . ' .• .7 5 0 2. ..^tb 1 . 1 301 i 0 2 lb3 ."4 7. bn 3. l>b 1 . 000f'*02 1 54 247. SO 4 . 445 6. 0BOE*O1 155 247.50 5.715 4. 040E+01 
lof. ;'.i. .50 1 . ' ib 2, 7J"1 i-01 157 ;.'70. Ciu ?.. 4'i5 1 . 32(>[ftG2 150 27(1 00 3. 175 1 . 150E+02 1S9 270.00 4. 445 8. 860E+01 
ir.o ^ '0 OU b . 71s b. ", :n Ei 0 1 161 '70 On £ . ntlf. 0. l.'.OE'Ol 102 292.50 2. 445 1 . 300E+02 163 292.50 3. 175 I. 210E+02 
1G.; 2M" . so A. •lib 9. U7l'l'<01 16'- L".V. . ')>! D . 71b «. .3/OE-tOI 106 292.EO 6. 905 3. 570E+01 167 315.00 3. 175 1 . 300E+02 
lo:. 31b.00 a. 44S 1 . 0701:-i 02 lb"'J J i b . 00 5 . 715 6. 0.-.0E + 01 1 /O 315.00 6.905 3. 520E+01 171 337.50 2 . 445 1 . 480E+02 
172 337.50 3. 17b 1 . 240E+0? 173 •J3 7 5U 4. 4-15 1 . 0OUE*02 174 337.50 5.715 5. SIDE*01 17S 337.50 6.905 2. 790E+01 

http://AMGI.fi


IUIN DAI I: 7 / 1 9 / 7 0 
l 'AKIU:LI£ UUJILKON 
[1EAM f.NEROY . . . . 3 3 " MI£V 
TAHOLT I'l ' HUN I 1 1 
PLATE NO UO 
PLATE L O C A T I O N . . ! 

NO ANOLE RAU1 US DOSE NO ANOLE RADIUS 
1 1O0..13 2.214 1 .S50E+02 2 90 00 2. 100 
S 1 16.57 1 .555 1 .640E+02 6 90 00 1 .400 
g 161.57 2.214 1 .420E+02 10 153 43 1 .565 

13 45.00 0.990 1 720E+02 14 26 57 1 .369 
17 180.00 1 .400 1 760E+02 IB; 180 00 0.70O 
21 0. 1 .400 1 810E+02 22 0 2. 100 
2B 22S.00 0.990 1 650E+02 26! 270 00 0.700 
29 341.57 2.214 1 770E+02 30 225 00 1 .980 
33 296.57 1 .565 1 770E+02 34: 315 00 1 .980 
37 238.43 2.214 1 670E+02 38 0 3.000 
41 0. 7.500 6 120E+01 42i 49 00 3.000 
45 49.00 7. 500 5 620E+01 46 90 00 3.000 
49 90.00 7.500 6 210E+01 50 135 00 3.000 
53 139.00 7.500 5 670E»01 54i 180 00 3,000 
57 180.00 7.500 5 600E+01 98 225 00 3.000 
61 225.00 7.500 4 860E+01 62 270 00 3.000 
6S 270.00 7.500 6 7-10E*01 66 315 00 3.000 
69 319.00 7.500 6 Z30E*01 

NO ANOLE RADIUS DOSE NO ANOLE RADIUS DOSE 
3 71 87 2.214 1 .620E402 4 135.00 1 980, 1 .480E+02 7 63 43 1 .960 1 .760E+02 a 40.00 1 980! 11 .480E+02 

11 13S 00 0.990 1 .840E+02 12 90.00 0 700; 11 .760E+02 
15 18 43 2.214 1 .770E+02 16 160.00 2 100 1 .470E+02 
19 0 0. 1 .6S0E+O2 20 0. 0 700! 1: . 860E+P2 
23 198 43 2.214 1 . 460E1-02 24 206.67 1 565 .11 640E+02 
27 315 00 0.390 1 .830E+02 28 333.43 1 565! n 860E+02 31 243 43 1 .865 1 600E*02 32 270.00 1 400 V 760E»02 35 251 57 2.214 1 .640E»02 36 270.00 2 100 i 380E»02 
39 0 4.000 1 .450E+02 40 i :0; ;. 6 000: 8 870E*01 
43 45 00 4.500 1 150E*02 44 45.00 e 000 7 aioEtoi 47 90 00 4.500 1 100E+02 46 90.00 6 000 7 990E+01 
91 135 00 4.500 8 990E+01 52 135.00 • 6 000 6 620E+01 
55 180 00 4.S00 9 360E+01 56 180.00 6 000, 6 800E+01 
59 225 00 4.500 6 630E+01 60 225.00 6 000 6 330E*01 
63 270 00 4.500 1 210E+02 64 270.00 6 000: 7 600E*0I 
67 315 00 4.500 1 360E+02 68 315.00 6 000 8 660E+01 



RUN IV.TE 7/10/70 PARTICLE DEUTENON. BEAM ENERGY 330 MEV TARGET FP RUN 1 1 1 PLATE NO D6 PLATE LOCATION. .2 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS 
1 108.43 2.214 1 530E+02 2 90.00 2.100 1 5 116.57 1 .555 1 .680E+02 6 90.00 1.400 1 9 161.57 2.214 1 .420E+02 10 153.43 1.565 1 13 45.00 0.990 1 .630E+02 14 26.57 1.565 1 17 1B0.00 1 .400 1 710E»02 18 1 80.00 0.700 1 21 0. 1 .400 1 930E+02 22 0. 2.100 1 25 225.00 0.990 1 690E:-02 26 270.00 0.700 1 29 341.07 2.214 1 800E+02 30 225.00 1.980 1 33 296.57 1 .565 1 860E+02 34 315.00 1.980 1 37 28S.43 2.214 1 83QE+02 38 0. 3.000 1 41 0. 7.500 5 950E+01 42 45.00 3.000 1 45 45.00 7.500 5 88QE+01 46 90.00 3.000 1 49 90.00 7.500 6 290E+0I 90 135.00 3.000 1 53 139.00 7.S00 5 740E+01 34 160.00 3.000 1 37 180.00 7.300 5 690E+01 50 225.00 3.000 1 ei 223.00 7.300 4 910E+01 62 270.00 3.000 1 63 270.00 7.300 6 IOOE+01 66 313.00 3.000 1 69 316.00 7.300 6 330E+01 

I 

NO ANGLE RADIUS DOSE NO ANGLE RADIUS 1 DOSE 
3 71 57 2.214 1 ,650E+02 4 135 00 1 980 1 650E+02 7 63 43 1 .365 1 .790E+02 8 45 00 1 980 1 660E+02 1 1 135 00 0.990 1 .780E+02 12 SO 00 0 700 1 .950E+02 15 18 43 2.214 1 •760E+02 20 160 00 2 100 1 .580E+02 19 0 0. 1 .800E+02 20 0 0 700 1 .660E»02 23 198 43 2,214 1 .490E*02 24 206 67 1 563 1 760E+02 27 315 00 0.990 1 .870E+02 28 333 43 1 363 1 840E+02 31 243 43 1.366 1 720E+02 32 270 00 1 400 1 810E*02 35 251 37 2.214 1 610E+02; 36 270 00 2 100 1 610E*02 39 0 4.500 1 360E+02 40 0 6 000 e 910E+01 

47 45 00 4.300 1 240E+02 44 45 00 6 000 e 12QE+01 47 90 00 4.300 1 090E+02 48 90 00 6 000 7 500E*01 81 133 00 4. BOO 9 630E+0I 52 136. oo 6 000 7 090E+01 55 160 00 4.800 9 460E+01 Ji8 180 00 6 000 7 570E+01 59 225 00 4.900 9 910E+01 60 225 00 6 000 6 770E+0I 63 270 00 4.300 li 250E+02 64 270. 00 6 000 9 080E*01 67 313 00 4.300 1 BI0E+C2 68 313. 00 6 000 8 660E+01 



HUM n/iTE v / i t> /7n 
I'AKi 11:1 E tihllTl-HON 
hl!AM««i)iMi»)Y 3.IQ (1EV 
TAIWbT Fl* HUN I I l 
PLATE NO IMS 
WLAIIi LOCATION. . 3 

NO ANGLE RADIUS DOSE 
0 135.00 2 .328 1 .010E+02 
4 96.34 1 . St>S 1 .420E*D2 
a S2. 13 2 .089 1 .200E*OH 
12 123.54 1 .973 1 .210E*02 
in 66.00 .393 1 .300E*-02 
r.u ISO.33 1 .083 1 .140F*n2 
21 101.31 0 .933 1 .200E+02 
an 33. S4 1 .373 1 .430F+02 
32 1-19.04 1 . 0U6 1 .300tt02 Ot> 49.00 0 .776 1 .3U0E*02 
40 173.66 1 .636 1 .240E+0Z 44 133.00 0 .239 1 .460£<02 
40 6. 13 1 293 1 .540E+02 
62 131.31 

341.57 
0 933 1 .300E*02 

536 
131.31 
341.57 0 .578 1 .600E<02 

13 190.44 
2B1.67 

1 733 1 .320EH 02 13 190.44 
2B1.67 0 570 1 .B70E+02 

8t) 3L6.QO 1 .3'!3 1 .S90E*02 
7." 226.01) 1 293 1 .420Ef02 
7ii 300.96 I 066 1 ,b7QE<02 
BO 217.OB 2 005 1 .I90E+02 
B 1 261.07 1 293 1 .400E+02 
B3 315.00 1 810 1 . 350E >-02 
02 240.9b 1 803 1 .430E-I02 
9t> 21)8.44 

r o. 
1 7:13 1 .920li'02 

100 
21)8.44 
r o. 2 •MB 1 &30E+02 

10<l 0. 6 9U5 2 SOOE'01 100 22.50 3 713 3 74UC+0I 
112 43. OU 5 713 4 330C+0I 
1 16 67. 50 4 445 6 e.iaE+oi 
1 2 U 
124 

90.00 0 173 9 01011-101 1 2 U 
124 112.50 2 443 1 00OE< 02 
120 
132 

112.30 6 905 1 920E+01 120 
132 135.00 6 90S 0 OOOE+Ol 
13S IS7.S0 3 715 3 20OE+01 
140 180.00 4 443 3 77GEI-01 
144 ?02.30 3. 175 9 50OEH01 
1 4 B 225.00 3. 173 1 000F-I02 
ln2 247.RO 2. 443 1 23C)U<02 
156 247.50 6. 905 2 930L'01 
1Q0 27O.00 3. 715 6 63UC<01 
164 292.30 4. 445 1 I30E1-O2 
lt.0 3 13.00 4. 413 1 140E-I02 
172 337.50 3. 17S 1 400E-10P. 



I 

RUN DATE 7/15/78 PARTICLE DEUTES0N BEAM ENERGY 330 NEV TARGET FP RUN 111 PLATE NO 07 PLATE LOCATION..3 

NO ANGLE 
1 108 .43 9 116 .57 9 161 . .57 13 45. .00 t7 ISO. .00 21 0. 25 £25. .00 29 341 . .57 33 296. 37 37 288. .43 41 0. 45 45. 00 49 90. 00 53 135. 00 57 180. 00 61 225. 00 65 270. 00 69 3! 5. 00 

RADIUS 
2.214 
.365 
214 
990 
400 
400 990 214 565 214 500 500 300 500 500 . .500 7.500 7.500 

DOSE 640E+02 700E+02 1.520E+02 910E+O2 1.760E*02 1.890E+02 1.S00E+02 2.280E+02 1.900E+02 1.990E+02 6.020E+01 6.910E+0I 6.340E<-01 6.760E+01 5.890E+01 5.27OE+0I 6.07OE+O1 6.800E+01 

NO 2 6 10 14 18 22 26 30 34 33 42 46 SO 54 SB 62 66 

ANGLE 90.00 90.00 153.43 26.57 180.00 
0. 270.00 225.00 315.00 O. 45.00 90.00 135.00 180.00 225.00 270.00 315.00 

RADIUS 
2. 100 
.400 
.563 
.569 
.700 
. 100 
.700 
.080 
.980 
.000 
.000 
.000 
.000 
.000 

_. COO 3. 000 3.000 

NO AN3LE RADIUS DCiSE 3 71 .57 2 .214 1 .670E+02 7 63 .43 1 .565 1 .910E+02 11 135. .00 0 .990 1 .BOOE+02 15 18. .43 2, .214 1 .S90E+02 19 0. 0. 1 .8S0E+02 23 1S6. A3 2. !214 1 .5S0E+02 27 315. .00 0. .990 1 .920E+02 31 243. .43 1. .365 1 .940E+02 35 251. ,57 2. .214 1 .760E+02 39 0 4. .500 1 .380E+02 43 45. 00 4. .500 1 ,250E+02 47 90. 00 4. ,500 1 .300E+02 51 138. 00 4. .500 9 ,980E+01 55 180. 00 4. .500 9, .700E+01 59 223. 00 4. .500 9 .260E+01 63 270. 00 4. .300 1 •200E+02 67 315. 00 4. .500 1 .300E+02 

NO ANGLE RADIUS DOSE 4 135, ,00 1 .980 1 .650E+02 8 45. .00 1 .980 1 .S30E+02 12 90. .00 0 .700 1 .830E+02 16 180. .00 2 , 100 1 .6B0E+02 20 0. 0 ,700 1 . 900E+02 24 206. !57 1 , S65 1 .720E*02 28 333. 43 1 , ,565 2. .050E+02 32 270. ,00 \ .400 1 .910E+02 36 270, ,00 2 . 100 1 .810E*02 40 0, 6 .000 8 .920E+01 44 43. 00 6, 000 6, ,780E*01 48 90, 00 6, 000 7. ,480E+01 52 135. 00 6, .000 7. ,360E+01 56 ISO. 00 6. 000 7. ,I40E*01 60 225. 00 6. .000 6. 740E+01 64 270. 00 6. .000 8. ,240E+01 68 315. 00 6. .000 8, .930E+D1 



RUN DATE 7/13/70 PARTICLE DEUTEKON BEAM ENEROY 330 MEV TARGET KP RUN I 1 1 PLAIE NO DU PLATE LOCATION. .4 

NO ANGLE RAOIUS DOSE 
1 103.43 2.214 1 .810E+02 
5 116.37 1 .363 1 .630E+02 
9 161.37 2.214 1 .670E+02 

13 45.00 0.990 1 . 930E+02 
17 180.00 1 .400 1 .930E+02 
21 O. 1 .400 2 .IIOE+OZ 
2S 225.00 0.990 1 .890E+02 
29 341.57 2.214 2 .310E+02 
33 296.57 1.565 2 .060E+02 
37 238.43 2.214 1 . .930E+02 
41 0. 7.500 6, •880E+01 
45 45.00 7.500 6 .200E+01 
49 90.00 7.500 7. .030E+01 
S3 135.00 7.500 6. 390E+01 
S7 180.00 7.500 6. 450E+01 
61 225.00 7.S0O 7. 000E+01 
BS 270.00 7.500 7. 710E+01 
69 315.00 7.300 7. 650E*01 

<Efc 

NO ANGLE RAD 1 US DOSE 
2 90 .00 2 . 100 1 .840E+02 
6 SO .00 1 .400 1 .810E+02 

10 133. .43 1 .363 1 .aaoE+02 14 26, ,37 1 .363 1 .980E+02 
IB 180, 00 0 .700 1 .680E+02 
22 0 2 . 100 2 .200E+02 
26 270. !oo 0 .700 2 .010E+02 
30 225. 00 1 . .900 1 .720E+02 
34 315. 00 1 , .980 2 .150E+02 
30 0. 3. .000 2 .300E+02 42 43. 00 3. .000 1 .860E+02 
46 90. 00 3, .000 1 .600E+02 
30 135. 00 3. .000 1 .520E+02 
34 180. 00 3. 000 1 , •4B0E+O2 
58 22S. 00 3. 000 1 , .470E*02 
62 270. 00 3. 000 1 , .780E+02 
66 315. 00 3. 000 1 ,940E*02 

m ANGLE RADIUS DOSE 
3 71 .37 z .214 1 .630E+02 

1, 
63 .43 1 .566 2 .150E+02 

1, 133 .00 0 .990 1 .870E+02 
15 16 .43 2 • 214 2 .100E+02 
10 0, u 1 .980E+02 
23 198 '.AH 2 1214 1 .770E+02 
27 315. .00 0 .990 2 . 040E+02 
31 243. .43 1 . .365 1 .830E+02 
35 231. 57 2. .214 1 .790E+02 
33 0, 4. .500 1 .540E+O2 
43 45. ,00 4. 500 1 .2B0E+02 

5, 90. .00 4. BOO 1 .230E+02 5, 135; .00 4. 300 1 .220E+02 
35 180. 00 4. 500 1. ,130E+02 
as 223; 00 4. 500 1. 0S0E+02 
63 270. 00 4. 500 % , 460E+02 
67 31S. 00 4. 500 1, .470E+02 

NO ANGLE RADlUSi DOSE 
4 ia» ,00 1 ;960 ;1 .780E+02 
B 48 .00 1 i960 ! 1 .860E+02 

12 90. .00 0 1700 "'Z .020E+02 
16 180. ,00 2 i 100 ! 

• • 1 . .940E+02 
20 0. 0 ! 700 ; [1 .980E+02 24 206. !57 1 S565 El .860E+02 
28 333. 43 1 ;565 ;'2 .250E+02 
32 270. 00 1 i400 ! 2. .040E+02 
36 270. 00 2 ; 100 i .1, .970E+02 40 0. 6, iOOO ! 19. ,830E+01 
44 43. bo 6, rooo ! 9. 350E+01 48 90. 00 16; ;ooo i i'8. ,880E+01 92 135. 00 6. :000 | {8. 200E*01 56 180. 00 ':e\ !000 ! 7. 8S0E+01 60 225. 00 6. fcoo"! 7. 630E+01 64 270. 00 6. 000 ' 9. 090E+01 68 315. 00 6. 000 S. 490E+01 



RUN DATE 7/10/76 
PARTICLE DEUTERON 
BEAM ENERGY 330 MEV 
TARGET PP RUN 111 
PLATE NO D9 
PLATE LOCATION..9 

NO 
1 
5 
9 
13 
17 
21 
23 
29 
33 
37 
41 
45 
49 
S3 
57 
61 
65 
59 

ANGLE 
108.43 
116.57 
1 61 , 57 
45,00 

100.00 
O. 

223.00 
341.57 
296.37 
288.43 

O. 
45.00 
90,00 
133,00 
ISO.00 
225.00 
270.00 
313.00 

RADIUS 
2.214 
1 ,563 
2.214 
0. 990 
1 .400 
1 .400 
0.990 

214 
S6B 
214 
500 
500 
300 
300 
500 
500 
500 
500 

DOSE 
160E*02 
310E+O2 
, 160E+02 
360E*02 
, 350E*02 
410E+02 
290E+02 
230E*02 
390E+0P 

t.850E*02 
770E+02 

2.270E+02 
1.320E+02 
1,730E+02 
9.700E+01 
1,060E+02 
7.430E+0] 
8.910E+01 

NO 
2 
6 
10 
14 
18 
22 
26 
30 
34 
30 42 46 50 
6<l 
se 62 66 

ANGLE 90,00 90,00 153.43 2G.57 180.00 0. 270.00 225.00 315.00 0. 45.00 90.00 13S.00 160.00 223.00 270.00 313.00 

RADIUS 2. 100 1 .400 1 .565 1 ,565 0.700 
2. 100 
0.700 
1 .980 
I . 9S0 
3.000 
3.000 
3.000 
3.000 
3.000 
3,000 
3.000 
3. 000 

DOSE 
2, 180E+02 
2,190E+02 
2,060Et02 
1.990E+02 
2.100E+02 
2.3fc>0E+02 
2.200E+02 
1.B50E+02 
2.2206+02 
2.120E+02 
1.71DE+02 
1.700E+02 
1,I80E+02 
1.280E+02 
8.640E+01 
7.520E+0I 
7.460E+01 

NO ANGLE RAD1U! 
3 71 , ,57 2, ,214 
7 63 ,43 1 , ,663 

1 1 135 ,00 0, ,990 
15 18 .43 2. ,214 
19 0, 0, 
23 196. .43 2, !214 
27 315. 00 0, ,990 
31 243 ,43 1, .665 
35 251 ,57 2. 214 
39 0 4. 500 
43 45. 00 4. 600 
47 90. 00 4. 600 
51 135, 00 4, BOO 
55 180, ,00 4, 300 
59 225. 00 4, BOO 
63 270. 00 4, 000 
67 315. ,00 4, 500 

DOSE NO ANQLE RADIUS DOSE 
2, ,3S0E+02 4 135. ,00 1 . 980 2 ,190E+02 
2, ,D60E+02 8 45, ,00 1 . 980 2 .100E+02 
2, ,220E+02 12 90. .00 0 .700 2 .050E+02 
2, ,130E+02 16 180, ,00 2 . 100 2 .190E+02 
2, ,260E+02 20 0, 0, ,700 2 .120E+02 
2, .140E+02 24 206, .57 1 .565 1 .9I0E+O2 
2, ,200E+02 28 333. 43 1 , 565 1 ,970E+O2 
1 , ,960E+02 32 270, 00 1 ,400 2 .110E+02 
2, 030E+02 36 270, 00 2, , 100 1 ,950E+02 
1 , 980E+02 40 0, 6, 000 1 , ,760E*02 
1 . 730E + 05" 44 43. 00 6. 000 2. ,DOOE+02 
1 . 3SOE+02 48 90. 00 6, 000 1 , ,560E+02 
1 , ,200E+02 52 136. 00 6, ,000 1 ,520E+02 
9, 940E+01 56 180, 00 6. ,000 9, ,990E+01 
8. 600E+01 60 226, 00 6, ,000 1 .080E+02 
7. ,860E+01 64 270, 00 6, , 000 a, ,020E+O1 7. 650E+0I 68 315. 00 6, ,000 7, ,270Et01 



RUN DATE 7 / 1 6 / 7 8 
PAUTIRLE ni'UIII. 'ON 
BEAM ENLIi-OY. . 113(1 Ml'.'V 
TAkGLT FP MIU 1 1 1 
PI.AIE N" PI I, 
I 'LATr LOCA1 ION. . 0 

7 

NO ANOLE R. AD! US DOSE NO ANGLE RADIUS DOSE NO ANGLE RADIUS DOSE NO ANOLE RADIUS DOSE 
0 13J .00 j* .3211 1 .400E+02 1 127 . 00 2 .0''B 1 .BI0EI02 2 110.06 1 .663 2 .100E+02 .640E+02 3 1CIU .44 1 .736 .883 1 .B60E+02 
4 06 .34 1 . 8BB 1 .630E+02 5 U3 .66 1 . E J 6 1 .7I0E+02 6 71.57 1 .738 ] 

.100E+02 .640E+02 7 60 .95 1 
.736 
.883 1 ,670E<02 

0 62 . 13 2 .085 1 ,630E+02 9 46 .00 2 .028 1 •700EI02 10 142.10 2 .008 .640E+02 il 138 .00 1 . 010 1 .B40E+02 12 126 .04 .573 1 .070E+G2 13 1 13 .20 1 .393 1 .680E102 14 98. 13 1 .293 1 .8I0E+02 15 Ut . D 7 1 .203 2 .400E+02 16 66 .00 1 .393 1 .02OE+O2 17 54 . 46 1 .573 1 .700E+02 IB 45.00 1 . 810 ] , 0OOEK)2 19 37 ,86 2 .065 1 .910E»02 UO ISO .93 1 .683 1 .450E+02 21 144 . 46 1 .573 1 .540E+02 22 135.00 1 .293 1 .650E+02 23 120 .96 1 .066 1 .030E+02 24 101 . 31 0 .933 1 ./4C)Et02 £.5 76 . 69 0 . 033 1 .760E+02 26 59. 04 1 .066 1 ,730E»02 27 40 .00 1 .293 1 .840E+02 2B O 15 .54 1 .57:1 1 .970E+02 20 29 .06 1 . 663 1 .040E+02 30 161.57 1 .735 1 . 540E+02 31 150 .80 1 .393 1 .590E+02 32 140 .04 1 .06 J 1 .U60E+02 33 135 .OU 0 .7 76 1 .790E+02 34 108.44 0 .578 1 .89QE+02 35 71 . f7 0 .578 2 .310E+02 
36 43 .00 0 . 776 1 .940E+02 3/ 30 .96 1 .066 2 .030E+02 30 23.20 1 . 393 1 .9IDE+02 39 18 .44 0 .735 1 .920E+02 
40 173 .66 1 656 1 .630E+O2 41 171 .07 1 .293 1 .740E+02 42 160.69 0 . 933 1 .760E+02 43 161 .37 0 . 578 1 .Q30E+02 
14 135 .00 0 .259 1 •090E+02 4b 4b .00 0 .250 2 .020E+02 46 18. 44 0 .578 1 ,oaoe+02 8T 11 .31 0 .933 1 .800E+02 
46 a . 13 1 .293 1 .96DE+02 40 6 .34 1 .666 2 .660E+02 50 186.34 1 .656 1 .630E+02 8T 188. . 13 1 .293 1 .780E+02 
sa 1SI .31 0 .933 1 .650E+02 53 196 .44 0 .678 1 .800E+02 54 225.00 0 .259 2 .OODE+02 85 315 .00 0 .259 2 .390E+02 
56 341 .57 0 .578 2 .010E+02 57 348 . 69 0 . 933 .060E+02 56 351.87 1 . 293 2 .06UE+02 89 363 .66 1 . 686 2 .030EI02 
60 196 .44 1 .735 1 .510E+02 61 203 .20 1 .393 V .650F+02 62 210.96 1 .066 | ,840Et02 (53 225 ,00 0 .776 1 .880E+02 
64 231 .37 0 .578 1 .020Et02 65 268 .44 0 .576 1 .9U0t+02 66 315.00 0 .776 1 .98QE+02 67 329 ,00 1 .066 1 .960E+02 
68 33(5 .80 1 .303 2 .540E+02 60 3-11 .57 1 . 735 2 • 000I. + 0 2 70 209.05 1 .003 1 • 640EI-02 71 215 .34 1 .673 .933 1 .6B0E+O2 72 22!) .00 1 ,293 1 .750E+02 73 230, ,04 1 .066 1 .910E+02 74 250.69 0 .933 2 .4e0E>-02 75 201 , .31 0 

.673 .933 1 .980E+02 76 300 .1)6 1 .066 1 .yOOE+02 77 316. 00 1 .203 2 .090E+02 7U 324,46 1 . 573 2 .120K+02 79 330. 95 1, .063 2 .080E+02 
SO 217. 08 2 .005 1 .G00E+02 01 225 ,00 1 .610 1 .690U+02 U2 234,46 1 .573 1 .660E+02 113 246, ,60 1 .393 1 .880E+02 
ed 261 .97 1 '. . 293 1 .720E+02 US 278, , 13 1 .293 ^ .070E+02 OC 293.20 1 , 393 2 .060C+02 07 305, ,54 1 .573 1 .910E->02 
SB 31S, 00 1 . .810 2 .OU-E102 ua 322, 13 2 , 085 .040E+02 90 225.00 2 .328 1 .470E+02 91 232, 13 2, ,065 1 .700E-I02 
32 240, 9S I , , 883 1 ,bOOE+02 93 251 . 57 1 , 735 T .070E+02 94 263.66 1 .656 1 .7S0E+02 95 276. .34 1 ,636 1 .S50E+02 
36 260 . 44 1 , 73ti 1 . 890E+02 97 200. 06 1 . 603 i .94DE-I02 90 307.60 2 .005 2 .00015*02 99 315. 00 2 , 326 1 .910E+02 

100 0, 2 .445 2 .00OE+02 101 0. 3 . 1 /5 i .QbOE+02 102 0. 4 , 445 i ,370E+02 103 0. 5, .715 1 .120E+02 
104 u, 6, . 06;> 2 .7COE+01 105 22. 50 2. 446 i .7COE+02 106 22.50 3, 175 i .630E+02 107 22. 50 4. 445 1 .240E-I02 
108 Z?.. 50 5 715 6 .600E+01 109 22. 50 6. 005 P .040E+01 110 45. 00 3, , 175 i .500E+02 111 45. oo 4. 44S 1 .110E+02 
1 12 4S. 00 b. 715 6 .lf.OE+01 1 13 45. 00 6. Oub 5 .6G0E+01 1 14 67.50 2 445 i , .630E+02 115 07. 50 3, 175 1 ,350E+02 
116 67. 50 4, ,445 9 .OOOE+01 117 67. SO 5. 715 4 .!I10E-I01 1 IB 67.30 s'. 90S 2 .17UE+01 119 90. 00 2, 445 1 ,4U0El02 
120 90. 00 3. 175 1 ,250E+02 121 90. 00 4. 446 0. 450E+01 122 90.00 6, 715 4 .540E+01 123 90. 00 6, SOS 2 .OUOK-lOl 
124 112. 50 2. 445 1 .370E+02 125 1 12. 50 3. 175 1 , , 10OE+O2 126 112.50 4. 445 1 , , 1 HOI-+02 127 112. 50 5. 715 3. 800E+01 
128 112. 50 6. 985 1 , 630E+01 120 135. 00 3. 173 1 ,150E+02 130 135,00 4. 448 7, , 100E+D1 131 135. 00 3. 715 3, 59DE+0I 
lu2 13H. 00 6. 985 1. 740E+OI 133 137. 50 2. 445 1 . ,330E+02 134 157.50 3. 178 1. 110E+02 135 157. 30 4. 443 7, 450E+01 
136 1S7. 50 5, 715 2, aaoE+oi 137 157. 50 6. 906 1 , ,400E+01 13U 180.00 Z. 445 1. 330E+02 130 100. 00 3. 173 1. 030E+02 140 ieo. 00 4. 445 1 , 080E+02 141 180. 00 5. 715 3. 120E+01 142 180.00 6, 0U3 1 , 4U0F.+Q1 143 202. SO 2. 443 1 . 970E+02 
144 202. 50 3. 175 1 , , 140E+02 146 202. 50 4. 446 6, 900C+01 146 . 202.50 5, 71S 3, 200E+01 147 202. SO 6. 963 1 . 460E<OI 
148 225. 00 3. 175 1 . 320E+02 149 22."i. 00 4. 445 8, 260E+01 150 225.00 5. 715 •1. 020E*oi 151 225. 00 6. 905 1 . 630E+01 
132 24,>. 50 2. 445 1 . 610E+02 153 24/. 50 3. 175 1 . 900E+02 154 247.50 4. 445 1. 340E+02 155 247. 50 5. 713 9. OOOE+01 
156 247. 50 6. 986 1. 730E+01 157 270. 00 2. 445 1 . 0U0E+02 150 270.00 3. 175 1 . 520E+02 159 270. 00 4. 445 1 . I60E+02 
ISO 270. 00 5. 715 6. 060E+01 161 270. 00 6. 905 2. 430E+01 162 292.50 2. 445 1 . 940E+02 103 292. 5Q 3. 175 2. 240E+02 
164 292. tic 4. 445 1 . 290E+02 16- 292. 50 5. 715 6. flOOE + 01 16C 202.50 6. 985 2. 800E+01 167 315. 00 3. 175 1 . 830E+02 
168 315. 00 4. 445 1 . 310E+02 160 315. 00 3. 715 7. 690E+01 170 315.00 C. 90S "f: 320E+01 171 337. 50 2. 445 2. 070E+02 
172 337. 50 3. 175 2. 360E+02 173 337. 50 4. 445 1 , 200E-I-02 174 337.50 5. 715 "f: 20DE+02 175 337. BO 6. 983 2. 600E+01 



RUN DATE 7/15/70 PAH T I CLE DEUTERON BEAM ENENOY 330 MEV TARGET KF* RUN 1 1 1 PLATE NO D10 PLATE LOCATION..7 

NO ANGLE RADIUS DOSE 
1 108 .43 2 .21.5 4 .270E+01 5 1 16 .57 1 , .565 4 .930E+01 
g 161 .57 Z .214 5 .450E+01 

13 45 .00 0. .990 5 .270E+01 
17 100 .00 1. .400 5 .540E+0I 
21 0 1 .400 5 .580E+01 
23 225. !oo 0. ,930 4. 98DE+0I 
29 311 , .57 2. .214 5. ,290E+01 
33 296. 57 1 . 865 5. 290E+01 
37 200 .43 2, .214 5, ,170E+01 
11 0, 7, ,500 4, ,920E+01 
•IB At. 00 7, 500 5. 050E+01 •13 90. 00 7. 500 4. 600E+01 
S3 135. 00 7, 500 4. 820E+01 
57 180. 00 7. 500 A. 570E+0I 61 225. 00 7. 500 4. 470E*01 
65 270. 00 7. SOO 4. 660E+01 69 315 00 7. 500 4. 570E+0I 

NO ANGLE RADIUS DOSE 
2 90 .00 2 . 100 5 .210E+01 
6 90 .00 1 .400 4 .310E+01 

10 153 .43 1 .565 5 .160E+01 
14 26 .57 1 .565 5 .420E+01 
18 180 .00 0 . 700 5 .220E+01 
22 0 2 . 100 5 .1IOE+01 
26 270, !oo 0 .700 5. .360E+01 
30 225, 00 1 , 980 5. .100E+01 
34 315. 00 1 .980 4. .990E+01 
36 0, 3 .000 5, ,050E+01 
42 45, !oo 3. .000 4. ,730E+0I 
46 90, 00 3, .000 4. 710E+01 
50 135. 00 3, 000 4. 560E*01 
54 180. 00 3. 000 4. 5B0E+O1 
58 225. 00 3. ooo 6. 320E+01 
62 270. 00 3. 000 4. 200E+D1 
66 315. 00 3. 000 4. 360E+01 

NO ANGLE RADIUS DOSE 
3 71 .57 2 .214 5 .220E+01 
7 63 .43 1 . .565 4 .200E+01 
1 1 135 .00 0. .990 5 .250E+01 
15 18 .43 2 .214 5 .180E+01 
19 0 0 5 .020E+01 
23 198 !43 2 !214 A .350E+01 27 315, ,00 0. ,990 A. OeoE.'O! 31 243, ,43 1 , 565 5, 060E+01 
35 251, ,57 2, 214 5, 680E+0! 
39 0 4 ,600 3, 810E+01 
43 48, 'oo 4. ,500 3. 740E+01 
47 90. 00 4, ,500 5. 070E+01 
51 135, 00 4. SOO 4. 040E+01 
55 180. 00 4. 500 3. 560E-I01 
99 225. 00 A. 500 3. 390E+01 
63 270. 00 1 BOO 3. 610E+DI 
67 315. 00 1 500 4. 130E*D1 

NO ANGLE RADIUS DOSE 
A 135.00 1 .980 5 .350E+01 
6 45.00 1 .980 5 .220E+01 
12 90.00 0 .700 5 .230E+01 
16 180.00 2 . 100 5 .040E+01 
20 0. 0 .700 5 .26CE+01 
24 206.57 1 . 565 4 .010E»01 
20 333.43 1 ,563 5 .330E+0I 
32 270.00 1 , ,400 5. ,320E»01 
36 270.00 2, 100 5. 190E*01 
40 0. 6 ,000 4, ,750E*0! 
44 45.00 6, ,000 4, 930E+01 
48 90.00 6, ,000 4, 650E+01 
52 135.00 6. 000 A. 400E+01 56 180.00 6. 000 A. 710E+0! SO 225.00 6. 000 A. 620E<01 64 270.00 6. 000 5. 620E1-01 
68 315.p0 6. 000 4. 2?0E*01 
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APPENDIX C 

REDUCED FISSION DATA 

All data presented are for the 330-MeV deuteron runs because the 
equivalent proton data had little structure. The data labeled Dl through DID 
are deduced from the small Lexan foils that were part of the Lexan/TLD/Lexan 

?38 sandwich embedded within the U plates. The data labeled 110-1 through 
110-4 and 111-5 through 111-10 are horizontal and vertical scans across the 

? 38 large 7-bv- 7-in. Lexan foils pressed against the outside of U plates. 
The labels are consistent with those called out in Fig. 4. The data have been 
converted to rads for ease of comparison with TLD data. 
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APPENDIX D 

NEUTRON AND GAMMA-RAY EMISSION DATA 
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