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ABSTRACT

In a photon irradiated medium, electron currents are created by
photoelectric, Compton, and other processes. This handbook presents
accurate theoretical predictions for the amplitude of these currents in 24
elements and 13 compounds for photon energies from 10 keV to 20 MeV.
While these predictions are strictly valid only under photon/electron
equilibrium conditions, a simple model employing the forward- and
backward-directed current components is introduced to approximate the
spatial dependence of nonlocal energy and charge deposition at interfaces.
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A HANDBOOK OF PHOTO-COMPTON CURRENT DATA

1. Introduction

A flux of photons passing through a material medium drives with it a
flux of electrons which are continually generated by Compton and photo-
electric processes and continually brought to rest by the stopping power of
the medium. Although the statistical Monte Carlo methods offer the most
general method for predicting these "photo-Compton currents' (PCC), such
complex methods require considerable computer time to yield meaningful
results. = As an alternative, an analytical method has been developed for
determining the forward, backward, and net photo-Compton currents in
unbounded media. This method, which properly includes the effects of
electron multiple scattering, ¢ gives the exact solution 1o the transport
equations that model primary electrons (i. e., Compton, photoelectiric, and
Auger electrons). Although secondary- and higher-order electrons are
ignored, this method provides current predictions that are within a few
(<10) percent of the more complete Monte Carlo solutions that do include
secondary electrons and photons. ’

This handbook presents analytically derived tabulations and graphs of
the PCC data for 24 elements and 13 compounds over the photon energy
range from 10 keV to 20 MeV. These results are directly applicable to
problems such as the calculation of the electromagnetic fields generated
within an irradiated dielectric cavity or the determination of the magnitude
of the charge trapped at insulator interfaces. Furthermore, the forward
and backward currents in an unbounded medium are upper bounds on the
forward and backward emission currents, respectiyely, at vacuum/medium
interfaces and are thus useful in worst-case analyses of currents in evac-
uated cavities. In addition, a simple model is proposed for using the PCC
data in unbounded media for approximate calculations of the spatial depend-
ence of the nonlocal energy and charge depositions at interfaces.




H.

Theory

The tables of PCC data presented here are based upon an analytic
golution to the transport equation describing electron transport in a
medium.2 Whereas the solution to these equations for the general case
requires Monte Carlo solution procedures, analytic solutions are possible
if the simplifications listed in Table I are introduced. With the exception
of Item A in Table I, these simplifications apply for the majority of prac-

tical problems.

TABLE I

. Sﬂ_ﬂPLl:FlCATiONS TO TRANSPORT EQUATION DESCRIBING
ELECTRON TRANSPORT IN A MEDIUM

Simplification

A. The point of observation is in a homogeneous
medium and is more than an electron range
from any boundary.

B. The photon flux is spatially imiform over an
electron range.

C. The "continuous slowing down approximation”
is an adequate model of energy ioss.

D. The medium is field-free,

E. Secondary electrons do not contribute signifi-
cantly to the PCC.

Comment

This simplification is addressed specifically by
the interface model introduced in Section 1V,

The photon range generally exceeds the eleciron
range by at least an order of magnitude.

This approximation is widely used in electron
transport calculations although very little experi-
mental data exist in the low-energy range to
confirm its validity or that of the electron scat-
tering cross section used in the calculations.

The small-field approximation is valid in most
solids because (1) the stopping power of the
medium dominates any electric field effects at
fields less than 10° V/em and (2) the cyclotron
radius of an electron in = magnetic field is
usually large compared to the electron's range.

Monte Carlo calculations indicate that gecondary-
and higher-order electrons contribute less than
10% to PCC over the ranges of Z and hv considered
here.
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The theofy of PCC calculations is treated in detail in Reference 2.
The following outline, however, gives the basic elements of the calculations.

A beam of electrons injected into an unbounded medium with residual
range S, and direction cosine Hg with respect to the z-axis will have, after
slowing down to a residual range s < 55, 2 distribution of direction cosines

u given by
s

0

.-[ o_(s')ds' .
@® s n

Glsg ., Hgis. ) = nZ%(nP/z)Pn(uo)Pn(u)e ) (1)

This is the well-known Goudsmit-Saunderson distribution in which the P,
are Legendre polynomials and on is the nth scattering transport cross
section:

| B | | |
= 1 - 1 1
o = 2::[_ ot 1 - 2 un]aw (2)
In this relation, ofy) is the single scattering electron cross section. )

Given a spatially uniform source of electrons distributed in residual
range and direction cosine according to some function S(s_, u), during
time &t the number of electrons crossing area §A normal Qo the z-axis in
the forward direction must be

1 S 1
JfaAat =‘/:dsojl-d.uOS(sO,uo% n(so,s)d% duuv(s)ataAG(so,uo;s, ©)

(3)

in which v{(s) is the velocity corresponding to residual range s and n(s 0’ s)
is the steady-state distribution of residual ranges produced by a constant

unit source at sg. By conservation arguments, this source must be just

v~1(s) for s = 0." Using Equation (1) in Equation (3), the forward current

is then

-4} [-»}
Jf =L ds?/_)l duOS(so,Ho) IZ;JRn(so)Pn(uo)arrl (4)

in which
1

a = (n+}6).[0 uPn(u)du

and




o

’ 0
| 80 -:/s: an(s‘)ds'
_Rn(so) :—"/0‘ ds e | .

The expression for the backward current, J, , is the same except that the

limits on the integral defining a,, are 0 and -1. For the net current, Jpets
the limits are -1 and 1, so that only @y = 1 is not zero.

The Rn(s ) are a set of generalized projected ranges of which Ry = s
is the full resic?ual range and R4 is the mean vector range projected along
the initial electron direction. 3 The ratio Rll Rg» which might be called the
"sractional forward-directed range, " yaries smoothly with energy and Z
and is a convenient measure of multiple scattering effects. Tables of a
and stopping powers for a1l elements and energies are from the Monte
Carlo transport code SANDYL, 4 and tables of Ry are readily generated by
quadrature.

These equations and cross sections describe completely the electron
currents produced by an arbitrary source S. It remains only to relate the
source term S to the photon fluence.

Energetic electrons are produced by three principal photon interaction
processes: Compton scattering, photoelectric absorption, and Auger emis-
sion from an excited atom. (Pair production has particle/antiparticle
symmetry and therefore contributes no current in any direction.) Compton
interactions are described by using the Klein-Nishina cross section for the
interaction of photons and free electrons. 6. Auger emission from K and L
shells is modeled using decay probabilities from the review paper by
Bambynek, et al. 7 and the photoelectric cross-section compilations of
Biggs. 8 Since Auger emission is isotropic, these electrons contribute
equally to the forward and backward currents but do not contribute to the
net current. S

Total photoelectric cross sections are taken from the analytical fits of
Biggs. 8 The initial calculations used the photoelectron angular distributions
from the Fischer formula for electron kinetic energies less than 200 keV and
the Sauter formula for higher electiron kinetic energies. 9 When these results
are compared with PCC based on the more accurate initial angular distri-
bution derived from the Brysk and Zerby code PELEC, 10 forward and back-
ward currents are found to be relatively insensitive to the choice of initial
angular distribution. The net current, however is sensitive to the initial
angular distribution in medium- and high-Z materials, particularly at low
photon energies. For low~Z materials or high photon energies, the
Fischer/Sauter net currents agree with the PELEC net currents. Empiri-
cally, better agreement is obtained with the PELEC net currents at lower
energies if the transition from the Fischer to the Sauter formula is made at

~ rma



an electron kinetic energy of

E(keV) = (5Z- EK)I 2

where EK is the energy of the K edge and Z is the atomic number.

I1I. Description of the Data

Beginning on page 21, PCC data for a selected group of elements and
compounds are presented i graphical and tabular form. The geometry used
for these calculations is illustrated in Figure 1, where a plane wave of
monoenergetic photons is shown traversing an unbounded medium. A com-
puter code (QUICKE) based upon the preceding theory calculates the forward,
backward, and net components of the PCC crossing a plane at an arbitrary
angle A with respect to the photon direction. These bulk currents depend
on the composition of the medium and the photon energy, but not on the den-
sity of the medium.

Description of the Tables

Each table is divided into two sections, for convenience shown
separated by a column of asterisks. Entries on the left of the demarcation
were evaluated on the basis of photon energy; those on the right on the basis
of electron energy. The tabulated presentation is explained in Table II.

Description of the Graphs -
N
To illustrate the dependence of the PCC on photon energy, two graphs
are presented for each material. The scales on all the graphs are the same
to allow easy visual comparison from material to material. :

The left-hand graph on each page shows the net PCC versus incident
photon energy. The solid line is the total net current, the dashed line is the
contribution of photoelectrons to the net current, and the dotted line is the
contribution of Compton electrons to the net current.

The right-hand graph on each page shows the forward PCC versus
incident photon energy. The solid line is the forward current along the
photon direction, the dashed line is the forward current at 45 degrees with
respect to the photon direction, and the dotted line is the forward current
along an axis perpendicular to photon direction.

11
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TARLE 1l
EXPI.ANATION OF TABULATIEED PCC DATA

. ftemn Column Comment
PIIOTON ENERGY (MeV): the energy of the incident photons. 1 The currents for an arbitrary spectrum can be
found by integrating.
NET CURRENT (electrons/photon): the net PCC along the . 2-5 The net eurrent for an angle A is given by multi-
photon direction. plying these results by cos A. Therefore, at 20°
(perpendicular to the photon source) the net cur-
rent is zero as would be expected by symmetry.
The unit electrons/photon is equivalent to ~
(electrons/cm?2. s)/ (photon fem2.s).
v
PIIOTO(PELEC): the part of the net PCC caused by 2 The net currents based on the PELEC angular
photoelectric events, using the initial angular distri- distributions were not calculated for low-2
butions for photoelectrons predicted by the PELEC materials or at high photon energies because
code, 3 they were identical to the currents based on
Fischer/Sauter. Cross sections are from the
mggsa tabulation,
PHOTQ{F/S): the part of the net PCC caused by 3 The cutoff electron ernergy for changing from the
photoelectric events, using the initial angular distri- Fischer to Sauter angular distributions is
bution for photoelectrons predicted by the formulas - N L
of Fischer and Sauter. FikeV) (Szr 1':K,'l2
where Z is the atomic number of EKEDGE and
EK ig the energy of the K edge. Cross sections
are from the Biggs3 tabulation.
COMPTON: the part of the net PCC caused by 4
Compton interactions, using the Klein-Nishina cross
_sections for the energy and angular distributions of
the electrous.
TOTAL: tire net PCC given by the sum of the photo- 5
electric ana Compton contributions, using the photo- .
electron contribution based on the PELEC angular
distributions.
FORWARD CURRENT (electrons/photon): the for- -8 The forward currents are relatively insensitive
ward component of the PCC at 0, 45, and 90° with * to the initjal angular distribution of the photo-
respect to the photon direction produced by photo- electron and therefore the simpler Fischer/
elcctric, Compton, and Auger electrons (K+1. shells). Sauter formulas are used. Because the forward
s current is not very sensitive to the angle with the
ghoton direction, reasonably accurate interpola-
0 DEG 6 ion at arbitrary angles is possible. The backward
current at an arbitrary angle A is given by
45 DEG 7 R o
- .JB(M = N(0 Ycos A - JF(A)
90 DEG 8 where J,{0° is the net current at 0° (column 5)
and J{A} is the forward current at the angle A.
At 90°, the net current is zero and the forward
and backward currents are opposite and equal.
EBAR (MeV): the mean initial energy of the electrons 9 These data are needed for the interface model.
ereated by the monoenergetic photons weighted by
their contributian to the net PCC.
e ¢ a <+ = a 3 = - © E * - 3 = - & =
ELLECTRON ENERGY (MeV): the monoenergetic electrons 10
of this energy in ar unbounded medium.
RANGE (glcmzl: the total electron range in (glcmz) 11 The range in {cm) is given by dividing these
based on the stopping power data from the SANDYIL.4 data by the density in {g/em3),
code, .
RBAR: the average penetration of a monoenergetic 12 If electrons traveled in straight lines without

electron along its initial direction, normalized by dividing
by the range at that electron energy.

scattering, RBAR would be 1. The smaller
RRAR, the more important arc the effects of
electron multiple scattering. Observe that
over a wide energy range RBAR is fairly con-
stant {a useful rute of thumb},

13




IV. Interface Model

In certain problems, it is necessary to determine the spatial depend-
ence of the PCC at interfaces. At present, only the Monte Carlo methods
give detailed description of electron transport within one range of the inter-
face. However, based on Monte Carlo experience and a knowledge of the
bulk PCC data, a useful and simple model can be advanced to approximate
the PCC at the interface between two unbounded media.

The interface model is illustrated in Figure 2. Material 1 is nearest
the monoenergetic source of photons of energy hv. The forward current in
Material 1 is assumed to have its unbounded-medium value up to the inter-
face. The forward current in Material 2 has the magnitude of the bulk for-
ward current of Material 1 at the interface, and it then changes linearly to
the bulk forward current of Material 2 in a distance '1-7{2 (E 1). The backward
current in Material 2 is assumed to have its unbounded-medium value up to
the interface. The backward current in Material 1 has the value of the back-
ward current of Material 9 at the interface, and it then changes linearly in
ylatgrial 2 to the unbounded backward current in Material 2 in a distance
R1 (E2). :

In the model, }731 and Ez are the weighted average, initial, eleciron
energies produced by photon energy hv in Materials 1 and 2, respeciively,
whereas R;(Eg) and Ry (Ej) are the mean range of electrons of energy Eg
and £, in Materials 1 and 2, respectively. The E's are given under the
heading EBAR in column 9 of the data tables. The R's are given under the
heading RBAR in column 12 of the data tables. The units of RBAR in the
tables are fraction of an electron range. To convert to cm, multiply the

uBAR by the RANGE in column 11 and divide by the density in gl cm3, It
will probably be necessary to interpolate to obtain the values of RBAR and
RANGE at the desired electron energy. A linear interpolation is used in
RBAR. The interpolation in RANGE is logarithmic below 1 MeV and linear
above 1 MeV.

If the photons are not normal to the surface, it is necessary to use the
forward and backward currents at that angle of incidence. EBAR, RANGE,
and RBAR are the same for all angles. The response to an arbitrary spec-
trum can be obtained by superposing the responses for the monoenergetic
photons. ) '

Once the forward and backward currents are known, the net current is
given by

e er———— T ———— M- s At A
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From the net current, the rate of charge deposition is determined by the
continuity relation

. N
Y

The nonlocal energy deposition near the interface can be found
approximately by assuming that the energy deposition is proportional to the
absolute number of electrons crossing a plane

E42)= (|JF(Z)| + [35(2) l)

v
The energy deposition curves can be normalized because, in the bulk of the
material, the energy deposition for unit fluence (1 photon/ cm?) is given by
the product of the photon energy, hv, and the energy absorption cross
section o en® Therefore,

[Ip(@ ]+ 1952

* b
Pg 1+ Fg |

E d(Z) = hv Cen

where Ej is the energy deposition for unit fluence in units of (MeV/ g)/
(photon/ cmz), hv is the photon energy in MeV, 0., is the energy absorption

cross section in {cm2/g), Jg(Z) and Jg(Z) are the spatially dependent PCC
predicted by the above model, and Jp* and Jg~ are the bulk PCC. Values
of o, are tabulated by Storm and Israel. 11

As an example of the use of the interface model, consider a C/Al
interface exposed to a unit flux of 1-MeV photons. From the tables on
pages 23 and 28, the following data are obtained

Carbon

Forward current for 1-MeV photons = 6.32 X 1073
electrons/ photon

Backward current for 1-MeV photons = -. 85 x 1073

EBAR for 1-MeV photons = . 632 MeV

RBAR for .632-MeV electrons = . 530 of an electron range
x(Range = . 274 g/cm?) = . 145 g/cm?

+(Density = 2.0 g/em3d) = L0725 cm

16
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Aluminum

Forward current for 1-MeV photons = 5.51 x 10~3
electrons/photon

Backward current for 1-MeV photons = =1.55 x 1073
electrons/photon

EBAR for 1-MeV photons = . 633 MeV

RBAR for .633-MeV photons = . 355 of an electron range
x(Range = .308 g/cm?2) = .109 g/cm?
+(Density = 2.7 glcms) = ,0403 cm

The forward, backward, and net currents are plotted in Figure 3(a). The
rate of charge deposition is shown in Figure 3(b). The energy deposition
is shown in Figure 3(c¢) using

- 3 = 2 g
Cen for 1-MeV photons in C = . 0279 cm /g -

Oen for 1-MeV photons in Al = . 0268 cm?/g

The model can also be applied to material/vacuum and vacuum/
material interfaces. In particular, it predicts that the forward and back-
ward emission currents off the material into vacuum are given by the '
equilibrium forward and backward currents. While these emission values
are not exact, they are upper bounds for the following reason. For the
vacuum interface, emitted electrons are created only in the material side.
At some plane in a homogeneous material, the same electron flux compon-
ent is incident on the plane. However, additional components created by
photon interaction on the second side of the plane as well as multiple elec-
tron scattering (a looping action) add to the forward and/or backward fluxes
in the homogeneous case. Therefore, the equilibrium forward and back-
ward currents are upper bounds on the forward and backward vacuum
emission currents.

17
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Figure 3. Example of the use of the interface model for a carbon/aluminum.interface . &

irradiated with a plane wave of 1-MeV photons incident from the right: /

(a) shows the spatial variation in the forward, net, and backward components y
of the PCC; {b) gives the time rate of charge deposition; and (c) shows the R 2
non-local energy deposition. :
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DASHED - 45 DEGREES
DOTTED - 90 DEGREES

L2 11kl | S T )

1 3 1 313131 L 3 1 1Ll 'l Ll g1l
102 107 1 10 102
PHOTON ENERGY(MEY )
t
EHOTON NET CURGENT FOIMAED CURRENT
EMNERGY PHOTC PHOTO LCYPTON TOTAL 8 "EG 5 IEG 9n 26
{MEV) {PELEC) (FsS) [ELESTRCNS/PHOTON)
LELSCTRONS/PHOTON)
«010 1.01E=05 w,85£=04 1.0 Z=0% 3,17E=05 3.33:=056 - 3.50E-05
<015 6e8JE~06 1.325-07 be33:-006 1.815-05 1.,938=05 1.975=-05
«020 8, 07E=06 J.35E-07 S.htE£-0E $.23¢-05 1.,27C=05 1.305-0F
«030 3.,31E-06 t1.20c-08 Wwe51£=-06 4,115~-06 8,01€=-06 TebTi~06
allel 2enkE=0b 2.92E-06 Se3%5c~06 7.85E~00 Te23c=06 5.9%=0E
-e050 1+915-06 S.90E-0E T«ILZ=06 9,9«E~0b 3,57:=0¢ S.91C=06
=060 1.55€E=06 1.01:-0% 117205 1.1€-03 1+17c~05 696086
«0T0 1,29E=06 1.,60E-0% 1.73E=0% 2e0ki=05 1.¢5€=-05 8.9TE=06
«000 1.10E=-06 2,38€=-0% 2.%3E=05 2.885~05 2.30€-05 1¢ 13E~05
«090 9,57E=07 3, 35E=-05 3ee3Z=05 3.965-0% 3.156=05 1.5%5~0€
«100 B 43E=07 o 5JE~-05 weBblc=05 wel30L~05 2.0¢T=05
125 Ho&7I=0? A,620-05 8,.435-05 1.60:=05 3, 67c~-0%
«150 §,25E=07 1.37E~08 1.385=0% 1.23z=0a €,372-065
«200 Ne79E=07 Za0<E=0b 2488 =0w 2452Z=05 1419z=0%
«300 2.43c=07 7,26E=0% Te28Z=0n bEeX7520n 2e¢99Z-0
«%00 1.,78€E=-07 1.32c-03 1.372-03 1aw? =08 te155-03 SeIhE=Nw
«500 141T7E=07 2478503 247%:-01) 3,06:-91 2.m1E~03 1, 03:=0%
+300 9.29E=08 wo&3E-03 wee3i=03 “.29E=0] 3.79c~-23 1s65=173
1.000 8.06E=08 6B.1e€=-03 GaleE=03 €.73e=-03 $.20E=-03 Ze26E=03
?2.000 6.19E=08 1,5132+02 fent¥-02 1452€=02 1.165=-02 ne 52-=03
«o000 5.52L=016 2 t0E-02 2,50:Z-07 2272c=02 2.067=02. be3RE=-13
T«N00 5,25¢=08 370E-02 X.7sI=02 CLETZ-D2 2.35%2-02 2,23.-0%Y
10.000 B,18F=08 «.515=02 we31E~07? w,b28~92 3. T4E=02 By 7uc=13
20,000 e ITe=09 5,98L«02 5.334=02 te01:2=02 by luc=02 3, 452=03

107! 1
PHOTON ENERGYINEV)

€IAR * ZLCCTRON  RANGE
(ME4) * ENEGY {Gn/Cn2)
. (HE¥)
L
»
010 * #010  3.0wE-06
«015 ¢ «015  B,23E-00
2015 * 2020 1.04E-03
«023 * 030 2.13E-03
021 ° o0k Ve55u=03
L0177 * .050 2.26E-03
016 * 060  7.2E~03
«016 * 2070  Gewbi-03
+a18 * .080 1e19c-02
21 2090  1.46E-02
026 ® 2100  1.75i-02
o034 @ 126 245wc-02
+0a5 * «150  S.ewE-D2
070 * 200 5.50E-02
129 ® L300 1.0eE-01
135 ® J00  145%k-01
JA3% ¢ +500 ?.6810-91
90 * L,800 Letii-01
L5332 *  1.000 S5.v5E-01
1,421 ® 2,000 1.232°00
5,067 ® 2000 24502000
S.blk * r.C00 haw82*20
40130 * 10,000 ¢aSier0d
16,832 ® 20,0080  1.200001

:
10
"
i
i
<3AQ . ’



CARBON

Z=5
- .
95 CRRBON 2= be
F | SOLID - TOTAL E
" | DRSHED - PHOTO .
[ | DOTTED - comPTON C

5 b
SE SE
3 3 .
- p
L .
-
E f g |
=
- - .
[l [
EQ: §O:
- —
E o = F
=
(=3 " -’ b
o F g
- 5 = b
= §7 -
(") = -
~ o g o
e [

=

w : w
=1 NG et
E A = CRAREON  Z=6
F SN - SOLID - O DEGREES
; N\ C DASHED - 45 DEGREES
I \\ DOTTED - 90 DEGREES
N\ i
1] 1 1 1 1 \l]LLIJl 1 Ll b L1l i L b i alainn 1 Lt L Llll} 1 I NI
1072 107! 1 10 1072 107! 1 10
PHOTON ENERGYUMEY) PHOTON ENMERGYIMEY)
PHOTON NET CURRENT FOIMNARD GCURRENT cBAR * "ELECTRON RANGE ROAR
ENERGY PHOTO PHOTO COMPTON TITAL 0 OEG «5 DEG 98 DG (MEV) * ENERGY (G/Cn2)
(&4 }] (PELEC) irss) {ELECTRONS/PHOTON) L (NEW)
(ELECTRONS/PHOTON) 'y
L]
+810 8, 11E=05 5,306-06 #.12E-05 1,49E=0  1,55E=06  1.62E-06 010 * o010 2.82E~86 691
«015 2.72E-05 1,42E~07 2.73E-05  8.365-05  8.66E-05  8,97i-05 015 o o815 5,7TE=O4 491
«020 2:05E=05 3,8¢E=-07 2.07E-05% 8.50E-05 S.TiE-0% 5, 88E-08 9 * <820 9.859E=00 L0592
«o3e 1.35E=05 1.15E-06 1.8HE-05 3.25E=05 3.30E=03 3.3JE~89 820 * ‘o 038 1.96E=03 096
LY 1.01E~05 2,71E-06 1,2%E~-05 CuhbE~03 2.%4E-08 2 3)=09 832 & Dbl 3.20E=03 L4855
<050 B.95E-06 S,.31E-00 1.38E=-05 2:28E=-05 2410E=05 1. 8BE-0% <833 & «850 5.03E-03 w97
<860 GEBE~06 9.16E~08 1.53%E-05 2+33E-05 2.13E=08 1. 72E-0% «038 * « 068 BaOME=S3 098
«070 S.4TE=BL 1.45E~05 2.01E-05 2.75E=15 2.niE=0% 1.75£=08 o028 ¢ +0870 1,8TE=~83 L4499
«080 &o90E=06 Z,16E-05 2,33E-05 3.02E-05 2.91E~0F 1.93€~05 227 * « 080 1.,89€-02 L5100
«090 hoIDE-BE 3,00E=05 3pye3i-05 aoInE=05 3.622~05 2. 24E~D5 028 * « 150 1.30E=02 ,501
«100 3, 80E=08 &.05E=05 &,eJC-05 S5.51E=-05 0,5LE~08 2+.88E=05 2029 * 108 1.68E=-02 501
+125 2092€E-06 T.S50E=0% 7.PIE~05 9.,50E-05 T.72E=-05 &, 21E=05 2038 * 125 2,33c-82 ,L,503
«150 2.36E-86 1.,22€~0% 1.29E-00 1,50€-0% 1.21E=-0& 6e54E=05 o046 * + 150 3.15E-02 L5805
«200 $obBE=Bb 2.52E-0& 2.53E~0w JoOnE=s 2i65E~00 1. 29E=0% 271 & «200 5.02E-02 L3508
«300 105606 BabiE-00 GubZE~D0 7+655 =y GelhE=0b Je20E=04 «129 * + 308 GaeS5E=12 o513
=000 T«63E~07 1,17E-03 1,1FE=-03 1.33E~0) 1.11E~03 SeP1E~0w ol @ «600 1ev3E~01 L5108
+600 S lbE~0T 2.4TE-D3 2,47E-03 2.90€-03 2431E~03 1.17E~03 2334 * 1111 2.56c~01 .%528
«800 N l3E=97 I,9LE~03 Y,39I-93 #e59E-03 J.64E-03 1.90E~03 81 & - L0808 3.,7%E=01 .5308
1.008 J45FE~8T7 S.ha?zZe0) 5.4Tc=01) be 32503 5.00E~03 2en2E-03 632 * 1,000 wos9TE~S1 o587
2.000 2ePHE=87 1,27E~02 1.,27%=-02 1263£=02 1.11E=02 Lo 90E-03 leb23 # 2.000 12126000 L9918
hao000 2a66E-087 2.38E-02 2.¥9E-02 2.532=-02 1.96E=02 7.52€-03 J.072 ¢ <. 200 2.32:e00 650
74000 2e39E~07 Jyol8E~02 3J.03Z-072 J.t8E-02 2.756=82 9.09E-01 S.616 * T.000 b OMESOS 707
t10.000 2+ J6E=B? 423E-02 w.23E=07 hen1E=-02 3.26E-00 e 63E~0Y $.192 * 18.000 5.67E200 L 7he
20.000 2029€=0T S.61E-82 5.btc-82 S5e75e~02 &.19E-02 9.33€~-01 16,995 * 26,000 L.00E001 .812
23




~

——

NITROGEN

LA RAE)
.

Z=1
SETNITROGEN _2=7 e
F | soLiD - TOTARL
- | DASHED - PHOTO
[ | DOTTED - COMPTON
o o
=] e

RONS/PYOTOND
1073

NET CURRENT SELECT
1074

| LB RALLL]

LELBERALLL

10-3

104

FORWART CURRENTIELECTRONS/PHOTON)

rrrrime

LLLL) 1

NITROGEN Z=7

SOLID - O DEGREES
DRSHED - 45 DEGREES
DOTTED - 90 DEGREES

[ EESL] | I S X

N N S
w N »
Eaé SN\ Eig
C SN C
C SN o
N N [
N
B : N\
1 I.II!IIII ] L AL A Ll1ltlL 1 L L il L 1 Ll
102 107! 1 10 1072
PHOTON ERERSTIREV)
PROTOM NEY CUITEWT FOIWARD CURRINT
ENERGY ™0t PHOTI LO=FTON TITAL neG <k 236 90 %G
(e (MELEC) tFeS) (ELEC TRONS/PHOTON)
(SLECTRONSZPHATON)
«010 6.59=05 S,71:-08 5. 5%€~-05 2+50c=0h 2.tb6E~00 2476E=04
035 ©owPE~05 1,52E=07 weeib-05 Lok lc=O6 1.53E=00 1.58E=0%
020 3, 0ZE=05 3.53Z-07 Sesbi-05 3.932-0% 1.022=0» 1,055=0%
«03 2430805 1.155=0b 2,62E~05 5.82£-05 5.322=05 6o N0E=05
«0&0 2, 73E+05 2.6EE=06 2.00E-05 by 18Z-05 s 13E-05 e 13-
«050 2.38E-05 S5.1tE-06 1,99:-05 3.,095-05 3.60c=05 3. 21805
«060 fe18E=15 B,.85Z~-06 2,032-05 1.33L-05 J.14E-05 2oTSE=05
«070 9,70E-06 1.3%9E-05 2.35E-0F 3254L=05 3.22¢8-05 2. 59E=-05
«0060 9,37E~06 2.05E=-05 2.332-05 &o06E5-05 3,582-05 2.6+E=0¢€
«090 7e328«06 2,835-05 3J,81E-05 hobbi~05 #s18L=05 2.,875=05
«100 B.o7E=06 3,87E=05 &,52E-05 5.,93:-05 5,02E=-05 Yo 2ui=05
o125 ©.97E-06 T,16€-05 T,555-05 9. 73E=-0% 8.05E=05 w, 77E=05
«150 NeB2E=06 1.L6E-Os 1,20cC~0~ 1+51€=0n Le26E~0Oh 7+ 0EE=D5
=200 2.08E~06 2,39E~Db 2.42E=~0% J,01E~0« 2405c=00 1a38E«0~
«300 101E~06 6,092E=Dh 6.10E~0~ Te52c=0n 6.10E=0W 3, 33E~-16
o600 1.32E-06 1.18€-03 1.,11£~03 1.35E=-03 1.10c=-03 5,91t =06
«b0d 8,86E=07 2,33E-03 2,33E-03 2.082E-03 2.27E=03 1.20E-03
<800 To06E=07 X .TLE=-N3 3, 72:4-03 habSE=3 3.56E«03 1.%5E~-03
1.000 6. 11E~0? S.15E-0) 5.13€-01 6.,10c=0) LBTE-OY 2.47E-03
20000 ae62E-07 1419E=02 1.135-82 1.36E=02 1.072=02 ©,912+03
h,000 8e325=07 2.20S-02 2.21E-02 2. 62€E=-02 1,65E=02 7.39€-03
7.000 3.95E-07 3.19=02 3.,19¢-02 1. 39E~02 2.55E~02 8, 7hc~03
10,000 3o BEE-07 3.83c-02 3.93E-02 4,02E-02 2.99E-02 9. 20501
20,000 3.66E=087 =o.GAE-D2 h.33c-02 5.,12E-02 3.70i=-02 9.07E-C3
24

10-1

PHGTON ENCRGYIREY]

i3aR
{4cv¥)

«010
015
«019
<028
«0%5
038
«032
<038
+03n
<033
«073
039
LR
072
«129
al3s
2333
“awB0
532
1ee22
3. 089
5,606
S.180
16373

EL:CTION RANGE
ENLROY (GH/CH2)
(L1
«010 Z2a92E=0~
+015 £.96E~0n
«020 9e83E=0~
<030 2.02E-03
e 06l 3435E-03
«05¢ L.35€-03
«060 vedit=-03
o078 4.89E-03
000 1+128-02
<2590 1.37E=02
100 1,63:-02
w125 2.33E-02
0150 3.21e~02
«200 Se11e=02
300 9.50E~02
+ 000 1eebE=01
2500 2.57E-01
<800 3.70E~D01
1,000 -.93E-01
2.%00 1,09E+00
«. 200 24228000
7.000 3.77E¢00
10,000 Lv22E+00
20.000 9.51£+00

R3ILR

+ 456
a5b
w50
su53
k59
bl
b2
oub]d
shbe
«h65
shbb
sut?
«wb9
au72
w78
sl
«%95
«506
517
«561
«62%
«B89
723
500




- -

OXYGEN
Z=38

RONS/PHOTON )
1073

T FII11H

NET CURRENT (ELECT
104

SeTomeEN 28 =2E
SOLIC - YOTAL :
DRSHED - PHOTD .
DOTTED - COMPTON C
o o
o =]

FORMARD CURRENTIELECTRONS/PHOTON)

L ~N 5
\-
) 2N e
SE SN (=113
o N N C OXYGEN =8
- N\ o SOLID - O DEGREES
L . N K DASHED - 45 DEGREES
. \\ DOTTED - 90 OEGREES
s N
SRR 1 oy L 111 L1l L it L4 L1 tilt
102 107 1 10 1072 107! 1 10
B PMOTON ENERGY(MEY) PHOTON ENERGY(NEV)
%
PHOTON NETY CURRENT FORIMARD CURRENT EBAR * ELECTRON RANGE RIAR
ENERGY MoTO PHOTO COMPTON TITAL 9 DEG w5 DEG 98 EG (MEVY * ENERGY (GMsCM2}
(MEd) {PELED) {F/5}) {ELECTRONS/PHOTON) e {MEV)
{ELECYRONS 7PNOTON} .
»
«0tl 9,72E-05 G.,17E-08 9.73E=05 L. 08E=06 4.22€=00 8y ITE-0 <009 * 2010 3.02E=00 on26
<015 8. 756~05 31.63E-07 6, 77&-05 24395=00 2.46E=0% 2.94E=0D0 Oth * «045 Gel3Z=0b 825
«020 5,12E~05 3.7%E=07 S5,18E~0§ 1eb1E~0h 1.06£=0b 1. 70E=0% .019 * «020 1,02E-03 425
+030 3.57E~05 1,15E=06 J.53E-05 9,51E=05 9.68€-05 GeS0c=05 «029 * “e030 Z.07E-03 w27
«0h0 2.T1E=05 2.62E~06 2.,3rE-05 6., 71E-05 6.75E-05 6+ ToE=05 036 * 1)) J.03E=03 w28
«050 2,17E=05 B.02E-06 2,5FE-05 5.37i=05 5.30E=-05 5.13E-05 o061 * « 150 5,07E=-63 o429
«060 te80E-05 B.57E~06 2,65E-05 e 79E-05 ho61E-05 be 26E-05 LLE Bhg «060 6496503 b3l
«078 1.5JE=05 1.38E=05 2,87E=-D5 lee715-05 € e lE~05 3. 51E-05 o843 * «070 9. M8E-03 432
2080 1,32E=95 1.97E=05 3.23E-05 §,028=05 ».56E~05 J.B7E-05 ol * «030 L1o16E=02 032
0898 1419605 2.76E-95 3.31E~05 | 5.66£-05 £.01E=05 3¢ 75E~05 Qen * « 098 140E=D2 %33
«100 1.026-08 3.71E~05 ,73E-05 b, 60E~05 5.,72E5~05 La03E=-05 «039 * «100 1.6T7E«02 ovdb
o125 7.850=06 b.8~E-0% 7.63E-05 1.81E~Tb 8.5=E=05 SeaZE~05 a2 * »125 2:.026-02 o036
«158 Be3hE-86 1.11E-06 1417E~DS 1.53E-04 1.275=0w T.67E-05 <950 ¢ «150 T,28E-02 W38
«280 ©e52E-00 2428%-8L 2,33i-04 3,00E=08 2ebTE=00 lobIE=On -T2 * «280 5,20e=02 b6l
«300 2.92E=0E 5.79E-06 5,32E-06 Ten2E=06 6.072=08 3 WSE=00 «130 * +300 Gy THE=02 sua?
ok 00 2.06E=06 1.05E-83 1.05E-03 14 X3E-23 1.09e-03 6o 105=Dke o194 * 3] L.e9E-01 4453
«600 1461E=06 2.22€-03 2.22:Z-03 2.77E=02 2.255+03 $1.,263~03 2 5% * «b00 2.61E=01  obbw
2800 20 18E>06 S.50E=03 3.5¢c-01 3.53.-0) 1+90E-03 akl1 * «800 3.79c-01 e75
1,000 9.96E-87 &.91E=03 «.91i=-03 hoh2:-03 2+54E~03 632 * 1.000 S.00E~81 80
2,000 Tebbhfr07 14165=02 1.1eE-02 1.,0563=02 $,07E=013 1022 * 2.000 12102908 .53~
&o,000 C.bWE=07 2,13E-02 2.1JE-02 2437c~02 1.83-02 TebWE-D3 3,072 * *e 000 2,205000 4601
T.000 bek0E-07 3.10E-02 3,10C-02 .332=02 2,52e=12 9.008E-03 5.611 ¢ 7.000 3.,81E000 565
10,000 8,295=07 3.TeE-02 3. Tei-02 Y.96c~02 2.96E-02 9e54E=03 8,195 * 18,000 5,252¢00 706
20,000 54G9E=87 w.B88E~02 833302 5,00E=-082 3,£9c=82 Q.4?E-0TY 16,480 * 20.000 G,51E+00 o783

o

25




- FLOURINE

Z=9
-— - v T -
BETTomIE 29 =
£ | soLip - T0TAL
- | pes+ep - PHOTO
[ | poTTED - COMPTON
o o
e )

103

TRORS/PHOTOM )
10

FORNARD CURRENTIELECTRONS/PHOTON)

[+
g
=t
F ™ -
Y '
g oF 2k
- - . - .
¥ L 3 C ”
5 L
@ w
SE ; AN =15
E s AN o FLOURINE Z=9
- ; N - SOLIC - O DEGREES
- SN N\ B DASHED - 45 DEGREES
: \\ DOTTED - S0 DEGREES
s ~
- o
1 1 L 1 11t L L i iliilr . PRI RE 1 1 1 111t L L 11t1l 1 Ll i1l
102 107! 1 - 1o 102 107! 1 10
., © PHOTON ENERGYINEY) PHOTON ENERGY[MEV) : -
’ .
OuaTON NET CURRENT FOWA=D) CURP-NT E3A® * EL=CTR0M A6 WA -
EMERGY PHOTC PMOTC CO%PTON TITaL 0 NEG -5 0EG 90 o (u=9¢) * eNEIGY (GW/C2)
tMEdD (PELEC) {F75) {ELISTRONS/ZPHOTON) - {HEy)
LSLECTOONSZPHOTON) ) .
-
10 1.53C=8s 1,38E-0» BetSE=02 1.33c=0= ta10S-00 4+30E=0w [ 793 X0 « 009 * «018 3.28:=0% =00
0015 I taf=d5 9.67z-05 1.75€E=07 9,55:«05 Seb5E=0n 3.753=04& Je2bE=0h «Dtlnw * 01 £,655=04 L399
o020 7,09E«85 T L2I-05 3.9i=07 7.53Z=05 2a09C~00 2:55EC=0% 2487E=0e +013 * « 020 1,106-03 399
«030 S5.25c=-05 5Sa2ec~05 1,162-06 S,3ri=-05 Lon?i=06 1,505=06 1.522=0% 029 * - 230 2e20E=03 =00
oOnl 3.96E~85 3,99E-05 2.59£-08 4o 222-0% 1,03E~00 1.00E=0b 1o Ouieln «037 ¢ o060 T.T0E-03 .01
oS0  3,99E-05 3.20&-05 te31E-06 3.332~095 A,015-0% 7.97:2~0% Ta3ni=05 wlea & 030 Fauwbb=03 o602
w060 2,5635=05 2.66E-05 Bo32E«06 Jewdi~05 ballaf=05 0.E32=05 be 362=05 LY « 000 7oeG3=03 %03
«870 2.,75t-05 2,26E-05 1.30€-03 3.55E=0% 6a36E-05 6.08E~05 8.51E=05 WQut * 2070 JoTTE=03 oaln
o080 1.9%E-05 1.,355=65 1.90E=05 3,935-05 ba38E~-05 5.9%E=05 5, 09E=05 oOuB * « 030 1423E-02 05
o090 1.72E-0% 1.TIE=05 2.66E~085 & 33E~-05 5.795=05 be17E-05 beQ7E=NS W0t * « 8908 1.506=92 o400
o100 1.5tE=05 1,51E=-05 F,57Z-07 5.0% E=05 T.55E+05 ba715~05 §.05:~05 olle5 * +100 1.73€=02 487
- . 0125 1.16E=-05 1417E=85 &.56E-05 7aT2E=05 1.08E5=06 §.242=05 ba 26E=05 o0l * .125 2.61E~82 L408
o150 Fo»AE-06 en5E~06 1,06C=0k 3.15E-06 1.57E~06 1.32i=06 B,62E-05 «+053 * 2150 3.52E=02 %10
o200 G .T7E=086 6.78C=0E 2,18E-D% 2:23E=D% 3.00c-64 2ebIE=06 1e512~04 076 * +200 5,59E=02 &1}
+300 8.20E=06 S5.53E-06 5,57E~0k ?,33c=06 ' 5,06E-04 3.56E=0% «130 * 300 1.05E=01 o419
onil 5.13E=06 1.00E-03 1.01E~03 1.31E-03 1.,08:E=-03 6,28 ~0~ 196 * «b00 1.59t=01 o425
«b00 2,13E-06 2.12E=-03 2,12E-03 2.7T2E~03 2.,27£-0) te27€-13 «330 * 600 2.79E~01 %37
+000 1e70E~0¢ 3,37E-03 3.3%9E-03 walBE=03 3.09E-03 1+95E=03 LLEUR 2800 Loe0BE~01 ,huld
1,000 1.00E=06 ®»bBE=03 b 53E~DT 5.87€-03 4¢70c=03 2.51£~-013 «632 * 1,000 5,35E=01 o459
2.000 1081c=0¢ 1,09E=02 1.,032=-0? 1e 31202 1aDeg=02 5.21E=03 1.023 * 2.000 1.18Z000 507
&o000 1.80E=06 2.055=02 2.05E-02 2.32E-02 1.01E-02 To.0bE=01 3.0746 ® ko000 2.19E+00 4577
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1.79E=05 1.00E=05 &, u7E-08 hb5E~00 7.135=0n 6a12E~00 Sa13E=06
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108,000 9e39E=05 2.91E~02 2.51E-02 J.16E-02 2.56€-02 1.29E-902 8259 * 5.09E080 .58
20,000 819605 JaoIE=0? Jeedc-92 hoBLiv02 3.10E-00 1, 29E+02 16,975 * 28.000 1.806401 o504
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c - COPPER =29
- B - SOLID - O DEGREES
- - DRSHED - 45 DEGREES
OOTTED - S0 DEGREES
I-- [N ENI] 'l L 1 1 11r1) L 1 L1411 L L L L Llisl 1 L L Llill 1 1 L Lilll
10°2 1071 1 10 - 1072 107! 1 10
PHOTON ENERGTINEY) PHOTON ENERGYLMEV)
s
{
PHOTON NET CUIREMT FARWas) CURRINT £3A * ZLECTRNN QANGE YA
EMERGY MoTo PHOTO COMFPTON TITAL 0 3G «5 e -9 NEG (ML) * THERGY (G702}
{"EN (PELEC) {F75) - (ELISTIUNS/PHOTON) . (MEY)
(iLECIlOﬂSIPNOTON) . =
.
010 3.09€-0n .572+0u 1,56E+07 3.0%e-0e  1.02€-02  1.04E-02 1.058-07 .007 *° 010  o57E=D6 4222
a01% S5.76E=0e bB.Jei=04 e 2BE=07 SaTHI-D4 7.E7E-03 7.796~-03 7oe91c=0% . -.009 * + 015 8.90ic=06 203
o070 6o.B0E=-Dk 7,T2E-00 1,01E-06 6E,83E~0% E.615-03 6.702=03 6. 79E-N3 2013 * « 020 1.%5E~03 ,L195
o830 ?,1)E=0& 7.7bE-O» 2.12E=0& 7.,35L=0w 5.122=-03 5.1TE-03 5,23:=03 023 330 ?«99E-23 187
«0hD 6.99E~04 7,15E-06 3,17E=06 T40220n Lo B8E~D3 w.11c=03 we 1503 +032 ¢ « 0860 e 7?2E~03 183
050 Gow8E~GOh Guubiefs &obGE~06 B SIE~O4 3.36E-03 3.36E~03 3.38203% | 0e2 * « 050 6.930E~03 181
o060 S.9BE=-BDN S, A2E=0n b.TAE=08 6H,08E=046 2.99E=-01 2.81E-03 2.93E=03 052 ¢ +060 9,39€E=-03 .18
o070 S,eTE=Ow 5,33E=0» QaAE~06 S5.55tL=08 2en0E~03 2.k 0E=D3 2.015=83 062 * «O70 1,22E-82 130
2038 S,05z-06 35,20E~08 1.29E5=0% S5.13c-8a 2.10E-01 2.10E=01 2+.10E-03 «071 ¢ + 080 1.52€=-02 179
o090 b 73E=06 e 92E~06 L1o72E=0% W,90E~Ch 1.,86€E~03 1.856-03 1., 35E-03 080 ¢ + 050 1.868£-02 L179
R 100 &o32iv00 w.85E=De 2,22E-05 w.53C~06 1.06L~-03 1.65E=03 1.6LE=0) «089 ¢ 100 2.21E-02 179
o125 3,62E=068 3,74E=04 J.82E-05 ke 0DE-Db 1.32E-0) 1.,30c~03 1.,28E-0% «109 * 125 3.13E-02 <179
o150 3, 09ie86 3,17i«0- 5.95E=05 J.53E-00 1.,11:~03 1.,10€-03 1. 06E=03 «l27 * +150 LeZ8E-02 179
o280 2,X1faDb  2.42€-04 1.1TE=0s 3. 55€-D4 9,39 3,0BE£=06 BeuOE=Dh 152 * «200 baTai=82 181
o300 1.38k=0b d1.60E-88 2.86E-06 watei=0l 1.03€=03 G.b1E~O 8,29E=0% o187 * «300 1.25E=01 1%
o8B0 1o18E=06 1.19€~06% 5411E=0a 62235206 1.39c-03 1.27E=-03 1. 0LE=03 ac31 * «&00 1.99E-01 1438
2600 8.20E-05 1,0FPE-03 1415E~03 2.88E-03 2.28£-03 1« 73E=-03 352 * «800 3.386=-01 196
2800 BabBE-05 1.715-03 1.73E~-02 3.68E~0] Y.25E-03 2.52¢-03 w92 * +800 e 77E~Q1 1« 20s
1.000 S, 00E=05 2,0E=-0) 2.65E-03 .,91&~03 e,38E-0) 3.316-03 Hh2 * 1.008 te208E=01 o213
Z2.800 8.63E-05 S.91E~-03 5,3%£-03 1.,86€=-02 9.2%:«0) Oebec~03 Leb3s ¢ 2.000 1.37E+00 <256
&,000 8a53 =05 1,22€~02 1.22E-02 1.862=02 1.59E-02 1. 01€=-02 3.102 * w080 2.7wE200 321
T.000 S T6E-03 1.9-E-02 129802 2.,L2E=02 2,16£=-02 1.226-02 5.667 * 7,000 h..SSEOBn « 395
10,000 8o 8PE~05 2.45E=02 2,47E-02 J.12E=02 2.52E-02 14 30E=-02 By?51 * 10.000 EalnE*QD  oued
20,080 2o B87E~D5 3JeuNELD2 3.032=02 1.95c¢=0? 3.876~-02 1.28€-02 16.976 ¢ 20,000 1e06E*D1l 559
t
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- - SOLID - O DEGREES
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I- 4 L billl 1 Ll L illil 1 1 11 1 L4 r11a) 1 L 1111l L L3 13111
1072 107! 1 10 1072 10! 1 10
PHOTON EMERGYIREY) . PMOTON ENERCGYIMEY )
PHOTOM NET CURRENT FORWARD CURRENT ESAR * ELECTRON RANGE ROAR
ENERGY PHOTO PHOTO COMPTON TITAL 6 DEG »5 OEG 98 0fG . (NEV) * EMERGY (GY/CHu2)
(MEV) (PELED) (Fs%) (ELECTRONS/PHOTON) . (MEN?
(ELECTRONS/PHOTON) ) . [
L]
2010 3,58E-06 &,03E-0&4 1,63E=07 J,53CE<0% 3.82E~03 3.,89E=-02 3.97E~03 +0809 * « 010 LoBBE-00 L2213
o815 oThE-lOk G,59E=08 «,6hE~07 L,75E~00 8.548E-02 8.72E-03 8.B4E=-03 -89 * « 018 G.58E-00 L19)
o028 Go11E-04 T 03E=-06 I1.11E-086 6.12E~0Q6 T.58E-03 T.64E~0) TaTWE-03 «013 * « 829 1.,54E-03 +183
o030 T.EOE=0 B45E-0h 2,37E-06 7T.62E~-B4 b.19€E-03 6.25E=-03 6. 32E-D3 «021 ¢ «030 3,00E=03 17w
«0M0 7,59E=0h 8,1TE=04 3.42E-0¢ 7.T73E-04 5.12E-03 5.16E-03 5,21€=03 «031 ¢ Okl he99E6=-03 L1170
o880 TobilE=0Oh Pobif=06 &, 84E-06 ToebHE~DOw 4,30E-03 o 32E-03 ne35E=03 «lnt * + 080 Te28C~03 L1068
<080 7. 09E-8h T .08E-06 6,081E~06 T.i5E~-DN 3.06E~-03 3.6BE-03 3.,709E-03 +050 ¢ « 060 9.91E=03 +167
o070 G.60E=Dk GenlE=0b 9.b25-0b 6.70E-04 3, 17E~0) 3.16E-93 3,19E~03 o080 * <870 1.20E-02 168
+080 6,18E=0s S,9TE-0& 1:27E=015 6,30E=-04 2.T8E-03 2.78E-03 2.79E-03 «070 ¢ «080 1.61E=02 4165
2090 S,T2E~0% 5.99€=06 1,67E-05 5.93Z-0« 2409T=03 2.BE-D] 2.403E=93 +079 * «090 1.95E=-02 165
0108 S,36E=-08 S.56E-0% 2,14E=05 5,57E~0s 2+23E-03 2e22c=03 2. 21E-03 2088 * o100 2.33E=02 41b5
o125 4oSeE=06 &,69E-0k 3.65E=05 4,3E=Cu 1.76C~03 1.75E=-03 1.7TIE=-D3 109 & o125 3,35:=02 .1b6%
«150  3,89€~06 &, U2E~0h S5,64E-05 by hbE=-00 1ebBE~D3 1.46E-03 1e83E-03 «128 * o150 #.50E-02 L165
o200 3.03E-08 Jei8E=04 1.10E-06 &,1JE-06 1.,20E=-03 1.17E=93 1.11£=013 «159 * 2208 7.08E=-02 106
<300 Z,06E=ln 2.04Ze0% 2,67c-06 &.F2E-0n 1.19£-03 1.12€=-03% 9.91E=0~ «199 * « 300 1.31E=-01 .169
00 1e56f=0% 3e57E-04 & 7tLE=D6 6,30E-04 1.89E=03 1.38E~N3 1.17€=03 aln2 * W00 1.98E=01 172
+600 1010i=0n 9.95E~86 1.11E-0) 2en3E-03 2.27E=D3 1.83E-03 « 158 © +«600 3.65E=01 ,188
2900 . A9E~05 1.59E=D3 1.68E~01 3.,67E£~-0) 3.32:~03 2e61£-03 97 & <800 s 98E-01 L1882
1,000 778605 2,23£~03 2.30c-01 ., 882=-0) b, J9E=-03 3.40E=0) b5 ® 1. 000 6.,53E-01 197
2.000 Go17E~85 5,505=03 5,558-03 1.03:~02 9,11E-03 6.b62E-13 1.637 ¢ 2.000 Lew2E+00 237
N, 000 BeB3E=05 L 16E=-02 1aleE-02 1.,81E-02 1.5£=-02 1,01E=D2 Se105 * e, 000 2.9%28¢00 300
7.000 6Ge30E=05 $.82E5-02 1.%35-02 2.53C=-02 2.10E-02 1.72€=02 5.671 ¢ 7.000 N 658008 o377
10,000 Soh3E-05 2.32E-02 2.322-02 J.00:i~02 2.03E~02 1429E=-02 8.265 * 10,000 be28ECDD  (a31
20,009 GoWTE-ES 3.232-02 3,245-02 3.78E=02 2.95E-02 1. ?6E~02 16,931 * 20,000 1405Er81 o563

317
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o < NIOBIUR Z=41
- o SOLID - O DEGREES
" A DASHED - 45 DEGREES
; . DOTTED - 90 DEGREES
'.| 3 L Lt 1 1 L Laihll 1 o lrrnl 1 L1 b lilie L 1 L1 aenll . L L 1 L1kl
102 107! 1 10 1072 107! 1 10
. MMOTON ENERGY(MEY PHOTON ENERGYIMEV)
PHOT BN MET CURKENT F.:R\Il-m CURRENT E3AR * ZILYCTRON RANGE QI AR
cHIRGY FHQTC "40T0 CONFTON TITAL 2 3:0 -5 JEG 98 956 {9€d) = ENFRGY {GY7CH2)
t9E §} {PELEC) (Fsrsh (ELZSTRONS/PHOTON) - {uz¢)
(ELECTRONS/FHOTON) - -
»
.010 6.03E-06 G.26E=0f 2.105-07 6.83E-0n  3,30E-03  4,063i-03  3.,6%E-03 098 * 020 5.31E=0% 4193
2085 #.99E~0k 6.35E-84 5,92E~07 S5.BEI=06  E.61&-03  5,e8c-05  S5.76-03 L013 " 015  1,03E-03 171
«020 %,22E+0% 5.53E=0+ 1 onEE=06 HeZ3i=0w BeTei=03 8.rJE-D3 8,92E-03 <817 * «020 1.65E-03 .159
w030 6,72E-06 8.3bE~A4 3e27E=08 6.753Z=06 $.025=03 2,10c=03 4. 195=03 «020 ° «030 3,25c-03 o147
o9l S,6itE=Bs GuwBE~Db eoh0E=06 A.'e3Z=06& T.¢27=03 TebTE=NZ ToTE-DT 2027 * o000 5,26Z=01 41wl
0050 B8.83L=068 Q,75E=Be 5,61E-06 8.995-04 6298¢c=193 T.02e=-013 7.07E~03 «03¢ * + 050 7.bBE~-03 L1312
080 342700 9.58E=0& 7.315-06 9e33£-04 b.J1E-03 6.3E-03 Go39E=0% o0iS * « 060 1,0=6=02 .136
o870 9,16E=Dik 9.22E~Bh 9,56E~06 9a23E~00 S.TOE~-03 5.72:=03 Se7bE~03 + 035 ¢ 870 1e36E=07 o135
oOB0 8,01E-06 8,7HC~0» 1.260E=05 B.FeZ=0w 5¢15c=-03 5.165-03 S.18&=013 o0t * « 080 1¢66E=02 13
0090 ByuSE-0s 8,29E-0= 1.,58E=05 B8,51Z~0& beBAE~DY totBE-DY b 69E=-0] W76 ¢ « 090 2.08E=02 133
0100 B8.11E=06 B 01E=8% 1.99€-05 B,31E-06 “.208e=-03 ha28c+D3 be?TC-03 +083 * 100 2.63E=-02 L1133
o125 7435E=8s T.76E~Be 3,286£-05 T.b5E=04 3.52€=-0) 3.51E=-03 3.u9E=01Y «106 * 125 3.e9E-02 .132
e150 6,80E=88 G 3BE-04 &,9%E-DF TeOhi=D0a 2.97E~0) 2,95E~03 2.91E-03 «178 * +150 h,b6BE-02 L132
«200 5.32E-06 S5.52E=8% 9eunf«05 6.26Z-04 2.30£-83 2.27E=-03 2.21E-03 «167 * «280 Tedui=02 o132
«100 J.7SE=-04F T OTE=Q6 2.2hc=0% S.¥IE-04 1.,87E-03 1.82E-03 1.706-03 «227 ¢ + 3080 1.35E-01 13w
00 2.91E~86 2,39E~%4& 3,95E~04 64 3SE-0N 1,90£-03 1,68E-0) 1.,69€-03 275 * oDl 2.0kE-0t 4137
600 2,106=-08 2,1TE~9& 8,20E~04 1,03E-03 2.TTE-D] 2+59€E=01 2.22E-03 «385 * «600 JeSui=01 olbe
«800 $oP3b=0h 1316203 1ew3€-03 3.83c-03 J.5hE=03 2.952=03 517 +800 5410E~01 L1%1
1.008 1.58F=86 1.,83E-03 1.33€E~-03 by 96E-DY .58E-03 1,73E-0) b1 * 19000 B.bBE-DL o159
2000 1.26E=0% ®.5¢E~03 «.5JE-03 1.005«02 9.,01c~03 6,95E~03 Lebu? * 2.000 teneEe 0D L1195
Lo 800 e 23E~0n 9D.E0E-03 G, F2£-03 1.71€-02 1.69E-02 1aDeE=~D2 3.116 * %000 2,82E¢00 257
Te000 1a29E~0» 1.56E-02 1.57E-02 2.,36E~02 1.99€=02 1.256-02 S.580 * T.0008 w,60E*00 328
19.000 2.33C-0% 2,008t=-02 2.82Z-02 2.7TTE=D2 2.29E~-02 1. 31E-02 8.23Y * 10,000 F.11E400 302
20,000 1o 32E=~Bh P,82E-02 2.%0E-D2 JebIE~02 2.72E-02 1. 27E-02 17,003 = 29,000 1,00E+01 595

an
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1072 10°! 1 10 1072 107! 1 10
- R PHOTON EMERCTIMEY ) PHOTON EMERGY[MEV)
PHOTON NET CURREMT FOINARD CURRENT EBAR * ELECTRON RANGE [BAR
ENERGY MHOTO PMOTO  COMPTON  TITAL 8 OEC 8 JEG 99 056 (MEV) *  ENERGY  (GW/CH2)
{ME¢)  (PELEC) (F/5) {ELEC TRONS/PHOTON) . (MEV)
SELECTRONS/PHOTON) . .
L]
0010 B,83E~06 1,262-03 2.55E~07 O8.80£-0s 1.19E=02 t.215-02 14 20E=02 «007 ¢ +010 S.68E-0a 4196
4015 GohBE=0b 8,715-0k H2I5E=07 &SebIE~0& 0.15E-0) B8.26E-03 8,32E-23 012 * <015 1.09E-03 461
2020 B.6hE=0k 7,07E-D% La71E=06 5.55E-0k 6.26E-03 &.32e~-03 6, 39E-03 2017 * « 020 1.76E=03 107
2030 5,55E~06 T.59E-06 3.96Z~08 5.53E=-0k 7.95€E=03 8,05E-03 B.162=03 .621 * +030 3,081E-03 o136
o060 P.29E0b 8,92€=06 5.25E=-06 7.34E-Dw 8.23£-03 8,29E-03 B.3EE=-01 +026 * 2 068 $.51:=03 128
o058 B 77E~0% F295E~04 b IIL~06 3,53E-04 Be18E=D) 8.23E=-03 8.29€-03 2033 ¢ 050 3,00E-03 12w
20808 9,25E-06 1.04E-03 7. B4E~08 5,32E=0h T.03E=03 ?.802=03 7+91c=03 2082 ¢ « 860 1.00E-02 ,122
<870 S 85E=00 1,06E~03 9,89E-06 H.9e¢i~00 ?.35:+03 7.37c-03 ToewOE=03 «051 * «a70 lenlE~-02 .120
o080 9,97E-0h 1.92E-03 1.,25E-95 1.891E=-03 Ge26E=03 6.856-03 6,88c=-03 +360 ¢ «Q88 1.786-02 .119
2090 9,89E~0¢ Gud6E~0s L1.56E-05 1.01E-03 6.356=03 6.36E=-03 6.37E=-03 069 * »090 2.12e-02 119
0100 9.02E=Ok Gundf~04 1.98E-0F 9.8LlC~04 54:89E=0] S.89E~03 $.90E~-08 «079 = «1040 2.52E-02 117
e125 9o DhE=T» BoTIE-O% 3,30E-05 . 35:-0% weIuz=13 be33c=03 by 92E=03 «1058 * 125 3,62E-92 116
«150 B8.28E=0% B,55E-04 wab63=05 Su7bc~04 N 2TE=03 bu25E-03 &, 22€=03 2125 ¢ »150 weBaE=02 4116
0200 G,95E=06 7.33E=0¢ B.E7E~05 7.33E=04 3.33E-13 3.I0E-D3 J.2eE~01Y 0167 * « 200 T.H0E-842 116
0300 S5.11E=0k 5.355=04 2,E2E=06 7,14E=O» 2.57E=-03 2.51c-03 Reb0E=D] 237 ¢ « 300 1e0le~01 o113
«%00 &,05E=Oh b,21E~D4 3.55E-0k T,58E~04 2.692=03 2,e06~03 e ?2E=03 »29)1 * b0 2.11E-01 .20
2600 2,98E=0k 3,.03E=0h 7,328-06 1.03c~03 3.102=-03 2.93E-03 2.59E-03 05 * 800 3.65c=01 4128
0800 2.kPE"Oh 2454E=0~ 1a2PE-0Y 1,e15-0) ha0Wi=03 3,80e~-03 3.27:=03 +533 ¢ + 800 S.20E=01 .133
1.000 Zo25E~00 1.63E-0) 5.09E=03 we7hE~D3 e 01E=-0TY 676 * 1,000 6486E-01 160
2.000 1.80E=Ck ® . 85E-03 9.92E=03 9.06:-03 ?.21E=03 1e25b * 2.000 1en?EeB0 173
b 000 1.775=04 A.68L-0) 1.66E-N2 Luh7E~02 1. 07€E=-02 3,125 ¢ <2000 2.97E+00 232
T.000 1o8TE=00 Lae2I=07 148eE~02 2e27€~02 1.95z~-02 1.,27E=02 5.697 ¢ r.o00 e, 65E+00 4301
10.000 2292E=0t L,B88E-02 1.B%E~-02 2.66L=02 2e22~02 1.332-02 8,297 *= 106,000 CelWEPDD o 35w
20,000 1e32E=00 2.8121:-02 2.53E-02 3. 26£-02 261002 1e29%€=02 17,019 * 20.900 9.92£+00 .6b)

39
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102 10! 1 10 1072
PIOTON ENERGYIYEV}
AMOTON NET CURPENT FOIMAZ) CUIIENT
ENERGY FHOTO PHITO  CO=eTION - TIfaL 9 36 <5 JEG 90 IEG
(45¥)  (PELEC) (Fs5) (ELESTRCNS/PHOTON)
(ELECTRONS /PROTON) : .
018 FehEE=Ob 1.50E=03 2.7PE=07 9,65I=06  1.J6E=02  1.390=02 1.=i3eN2
«015 T.28E=0k 1,00i=03 7.5ef=07 7,23¢=0n  Geb3E=03  9.61i=03  9,76E-03
4020 $.27b-0n B8,06E-0% 14653=06 5,23€=0% Pa3eEe03  7,u1c=03  7,50E-03
e030 & 81~k 6.39E+06 &y3SIE~06 485504 7,82S-03 7.88E+03 7 3eE-n}
2080 Eaeli=06 8.33E-06 5,7ZE-06 o.elE=0s B.06£-03 8.1%-03  3.208=03
«056 8.16E=0b 9.65E=-0% 6.75E-08 8,39E=03  8,4ui=03 8,505-0%
2060 9,00E=0h 2.08E~03 3.LPE=08 8.31E=03  8.35E=03  S.e0E=03
«070 9,92E-08 1,06E=03 1.01E=05 8.00£-0Y  8,03E-03  B.075-03
o380  1.02€=0F 1.06E=03 1.26E=05 1,03Z-03 7,59E-03 7.E1C-03  7.63E-03
090 L.035-03 1.06E=03 1.56Z=05 1,0+£-03 7.14f=0)  7,156-03  7.17E-03
100 $.01E=0% 1.02E~03 1.925~05 1.03£+81 6.70i=03  6.70e=03 6o 71E=03
o125 9,87E-06 9,56E=06 3.86EelS 9.,97Z-0& 5.72E=03  5.77c=03 S TIE-0Y
o150 9,006-068 9.79E=06 tonGE=05 9.05E=0%  &,996=03 &.90E~-03  &.9=E=0S
o290 7. I7E=O0% 0.25E~84 8,TuE-85 3,605«06  3.93E-43 3, 90E-03 3. 8.E-D)
308 S.82E-0s 6,12E~D4 $.95E=Ds 7,P5E-0%  2.96e-03  2,925-03 - 2,81E-03
0 & 87E=06 &, 8P7E-0k 3, 3ITE-O% 8,06I-0u 2.50E20) 2,71c=03  2,542-03
oH00 3, 47E=08 3,60E-On 8,98E~fk 1.04E=03 3,305-03  3,16E=03  2,31E-03
2800 2.50E~06 2,99E=80% 1.385-03 1,335-03  «c19E=03  3.95F=03  F.45€-03
1.900 2.85E=05% 1.56E~03 1.81c~03  5.19E=03  %.87c=03 &, 17E-03
2.000 2.13E~0% JoBPE~R) 6 03E+01  9,89E=03  J.09E~03 7, 36E£-03
2.10E=0h BS.2GE~0Y B.87E-0)  1.66E«02  1.66E-02 1.08E-02
2020E~0n LaBOE~02 1.33€=02 2,23E-02 1.92:-02  1.28E-02
2.27E=By  1.P6E=02 1.1%:°02  2,59E-02 2.19E-02  1.33E-02
20,000 2e2TE~Us ZuSBE-02 2.52E5-92 J.16E=02  2.5%E-02  1.27E-02

40

107}
PHOTON ENERGYINEV)

3%
{9ed)

«037
«012
017
«026
027
2033
PLLEY
2069
2058
«067
077
»100
«123
«166
2290
«300
weld
o563
sb33
lewbl
3130
5.703
9,303
17.027

1

ZLTCTRON
ENERGY
{MEN)

.
.

L ]

-

.

. =010
. «015
- « 020
. <030
* o Onl
. «050
. «060
b 070
. « 080
. +090
. 100
- «125
. «150
d «200
. +«300
. <400
. +5100
. .808
. 1.000
* 2.800
. Lk, 000
s T.000
¢ 10.080
4 20.000

10

RANuL 3a

{(GU/42)
ce25-0~ 4193
1.15:=03 153
133E=03 .1s3
3.53E-03 .123
5.7T8E~03 122
3.39E-03 L1183
1el48E=02 4115
Lee?7i-02 o11%
1.483€-02 112
2.22E-02 .111
2sb0E~02 4111
3.79E-02 .10
5¢06E=-02 .109
7.,93L=-02 ,109
1.0bE-01 111
2419E+01 L1313
3,80e-01 119
S.86E=81 4125
7.13€~01 L1331
1.53€+00 .1b@
2.98E+00 222
LyTTE+DOD 290
6.,28E200 36
1 01E+01 W57




NEQDYIIUN Z=60

10-3 1072

1074

NEV CURRENT (ELECTRONI/PHOTON)

107!

NEODYMIUM
Z =60

103 10-2

10-4

FORMARD CURRENT( ELECTRONS/PHOTON)

w - -
e e
NEODYMIUN Z=60
s SOLID - O DEGREES
DASHED - 45 DEGREES
S OOTTED - 90 DEGREES
L :I 1. R A 1210 _ 1 Ll 1 a1l 1 1 0.3 L L L LAillly 'l 1 L L itit) A L1l
1072 107t 1 10 10-2 107! 1 10
PHOTON ENERGY(MEY) PHOTON ENERGYIMEY}
PHOTON NET CURRENT FORMARD CURRENT FOAR ¢ ELECTRON RANGE RIAR
ENERGY mMOoTo PHOTO COMPTOM TTITAL % 0EG «3 OEG . 99 O0EG (MEV) & EMERGY (GH/TN2)
(mEY) (PELEC) 11141) {ELEC TRONS/PHOTON) . (MEV)
(ELECTRONS7PHOTON) . .
.
o1 L.WE=83 2,33E-03 3, 7AE-07 1. 33E-03 1.98E-82 2.07E-012 20 186E-02 «30% * <810 6.563E~86 o196
<019 9.90E=8s 1.49E-83 1.00E-06 9.91E-04 1e08E-02 1.50E«02 1.53E-02 «010 * LY 1.25E~T13 41689
oB20 B8.30E=8% 1.17E-03 2.6ZE-06 Bu32E~04 1+18E-02 1.20F~00 14 21E=02 +015 © - w028 1.97E=03% 134
o830 PotTE=0bk B.9%E~-00 5,89E=06 J.23E~0h BabTE-E3 8.53E~03 §o 00E-03 °02% * <8138 3,82E-09 .115
«088 B.18E~0k T h7E-fk T.L0E-08 6e23E=00 Gs63E=N) b466E=93 | 6.78E-0) 03k * iy L1 6e10E=03 107
o050 G hSE=04 B.3JE=0h $.50E~06 G,50E-84 T7+93E-13 8,00£=-03 8. 07E=93 <037 * +« 058 B.88E-03 L1082
o060 P W0E~0h 9,02E-B4 9.56E-08 TeSRE= AN A.5TE~03 S.41E~-43 S.67€=803 ol * o 00 1220E=02 099
<070 B,G8E-8h 1.00E-83 1,11E=05 S.TIE~ RS Q. 92€-93 4.,05E=-03 4, 1BE~0] +0ul ¢ «070 1.55c=-02 097
o080 G,6BE~0k 1.8TE~Q3 1.33E-05 9.7IE~ 04 9,10£-03 9.21E=03 9, 26E=-03 «25y ¢ 080 1.92E=02 9986
2090 1.83£-03 1.11E-83 41.59E-0% 1.84E~03 §.43E-81 9.15E~-0) 9.176-03 <061 * «890 2.33E-02 .09»
0100 1,00E=03 1.12€~03 1.90E-0% 1.,05E=-013 B.90E-03 8.90£~-03 $.97E-D3 «a70 * 100 2.7TE-02 094
e125 1,09E~23 1,10€~03 2,89E-05 te12E=03 Be212~03 8.21E-03 0.21E~03 032 ¢ 125 3,9bE-82 4092
«150 1,10E~03 1.09E-03 «,.15E-05 1, 12£-083 ToboIE-02 PoniE=D] TebBE=-03 116 * «150 5,29~02 .091
a200 1.01€-03 2.10E-93 T .&TE~0S 1.9%E~83 S.16E-83 b.16E=03 6. 076-03 «160 * 200 8.27E~02 L0491
«300 0.15E=00 B8,7TE=06 1.,64E~04 Felic=0a - HobBE-D) ®.61E~DS ®.30E~0) oZu2 ¢ «300 1,51E=-01 .091
a0 6,73E=0k 7.22E=0& 2.89Z-04 FuB3E=~0& ho11€-03 ko 03E-03 3. 37E-013 «315 ¢ 2 k00 2,27E-01 ,093
2680 S.20E-06 5.52E=06 5,08E-00 1.41E-0) o Z0E=-D3 #.00E=03 3.77E-D3 chnk ® «600 J.916~01 ,0%8
0300 A ABE-06 A 86E=0n 9.3IE-GA 1. 335€~03 a ATE=D3 b 6BE~D] €2 225-01 57k * «800 S5.560E-01 104
44000 3.59E~0& &,16E=-C» 1,38E-03 1.78£~013 SetTE-0Y S.hkE-03 e B0E-0S o712 * 1,800 T.31E-01 119
2,000 3.21E=%h 3.39E=04 3,28E~03 3.50E-03 9.88E=-03 9,31E=-03 P91E=-03 feb33 * 2.0080 1.95E+20 ,139
H.008 3.382~06 7,89E=03 T.h2E~0) 1.57€8=02 Lobhai=02 1413€=02 3.150 * o800 2099E¢0D0 193
T.000 3.53E-8n 1410E-02 1,223-02 2.10E~92 1.86E=02 1.30€=02 5,726 * ss?75E000 .258
10,000 FohSE=06 1.59E~02 1.38E=-02 Z.026-02 2,10£-02 1¢ 35E=R2 83,329 ¢ be.21£¢00 L3019
20,000 3.66E=B8 2.21E-02 2.235-22 22 39E=02 1,27€=02 17.061 ¢ Ge79E000 o822

2.91E-02

41




-

TANTALUM

Z="13
- T
OETTANTALUY _Z=73 . =
SOLID - TOTAL
DASHED - PHOTD
OOTTED - COMPTON
o o
=] e
5 g
aem J. g'?
€t )
£t I P g
= F o
- L ]
w -
- x
-
5. E-
: .
gor : g
ST F f E
- E :
W
- n' -
w et w
oF =1
E TANTALUM Z2=73
- SOLID -~ O DEGREES
C DASHED - 45 DEGREES
DOTTED - 90 DEGREES
- 1 L1 L itirl L L1 1111l ' 1 L1l L L Litill) 1 Lt 1 120133 L 111 b1ll
1072 1ot 1 10 1072 1071 1 10
PHOTON ENERGYIFEY) PHOTON ENERGYIMEY)
PHOTON NET CURQEWT FAIMAD TURRINT €3AR * SLECTRON  RANGE
EMERGY L] PHOTO  CONFTIN TITAL 0 6 «E 56 90 26 (MEY) *  ENLROY  (GY/Z92)
(mesY  (PELEC) {F/S) 1ELTSTRONS/PHOTON) . (MEV}
(ELECTRONS/PHOTON) .
-
2010 1,035-03 1,99E=03 5.96£=-07 1,03E~03 1.29c~-02 $.33:=02 te335=-02 «00s * + 010 Teb1i=0w
«015 1,205-03 2,39E-03 1,56E~006 1,2%:2~-0) Z.19E-02 2.:26£-02 24 30E=02 +008 * « 015 1.40E-03
2020 1.116-03 4.765=03 3.50E-0€ 1,115-903 1:86E=02 1.875=02 1. 30E-02 »013 ° 2020 2.1%E-13
«030 9.372=0+ 1.,29c-023 8.05E=0€ Qee3E=0K 1ebli=02 1,02E=02 1,63=02 «022 * « 030 s l9E=T3
o080 85,58E=9 3,10c-03 1,10E=-05 3,33E=0» delutf=D2 1.10E=-02 1.15E=02 n3z - o 40 0sb9E=~0]
e150 T.80c~O~ Gubuwi~le 1.19E-0%5 TaILE=0OL 9,50¢-03 3.,53c=-03 G,E7c=-03 o=l * « 250 Jubl1E~D3
N6D T.10E=le B8.59E=0k 1,23E=05 7.225=00 1603 $.16c~-03 B,18E-03 +031 * « 060 1.30.-0?
<070 bBoili=0n HBa52E=00 1, 33E=05 625604 ,.22=03 8,.07<-0) 0.53-0% «05¢ * 070 1.672=02
«080 TL13E-06 6,95Z-04 LokBE=D05 7.23E=0 B.8JE=-NY B8.36°-03 8,30:~03 +0C0 * « 0380 g
090 7.T2E~Ne 9.58E~06 1,7HE-OF% Tedic=0s q,L0:-03 Jeh2:=03 B, 6503 «063 * +090
«100 B,%1E~0h 1,02E-D3 1.96E=05 8. 71E~0k Q.88E-03 G,38F=~03 3.90z~-013 +0he ® »100 X
«125 1.04FE-03 1.13€E~03 2.8DE-05 {e07Z~103% 1.038~02 1,03c~-02 fe0%Z+02 w030 * »125 «,25E~02
«150 1.09E~03 1,15E-03 3.89E-05 1e13c=p) 1.01£=02 1.01c=02 1.,015=-02 alle ® «150 S.06e=02
«200 1.17E~03 1,13€-0% 6.70€E-05 14245-0) G.192-03 9.17<=02 9.13E=0F% «150 ¢ + 2080 5e%1c=02
o300 1.,075=03 1,20E=03 2.kkE-0s 1,22z=01 TawdL=03 Tatwwz=03 Te3¥=03 235 = +300 1.61E-01
en00 9oubEelb 1,85E=03 2.68E-04 1.13K-03 G W9E~-123 Gab3i=-NY Be26E=-0% o317 «h 00 2ablc=01
600 7,79E=D% S8.4u3i-04k So87E-0b 1.27E0) 5,965=0) DefbE=03 5.,53£-03 b7 * «600 ne11E~-0O1
800 6o77E~lk 7T.27E=06 To067E~04 1ewnE=0Y 6.206E-03 5.03c=03 5,10E=-01 +608 ¢ 2800 tL.,88E-01
1,000 b,19Z=00 6.57E=-06 107E-03 1.33Z=0) €.82E-03 6.63:-03 6.112~03 W758 1,800 TobbEi=01
2.000 Se13E=0t 5,4?E~0h 2.70E-03 3.22E=0) 1.02c=02 3.57E=03 A,71E=02 1.520 * 2.00% 1.62E+00
&.000 S.0bie06 5493F+083 OG.%c-03 1.52E=-02 1.46E~02 1419€E=02 Je10¢6 ¢ <y 000 3. 10600
7.000 5,80E=-0% $.01Z-02 1,05E~02 1.98£=02 1e20E=07 1. 36E~N2 5.7 * T.001 WoBAEDD
10.900 6. 02E=04 1432E-02 1,39Z-02 2.265-02 2+00E=-02 1. 39E=02 5,175 * 10,000 6. 32E°00
29.000 beOTE~Be L193E~02 1.93E~02 el 7202 2.275=82 1.295-02 t7.122 * 20,000 JeT3C+ 00
42

WBER

207
FRLLY
122
<103
09~
<083
« 085
083
2081
«Q79
20719
076
«075
<074
«Q73
«075
«079
«0f0
+ 085
slle
2167
+ 222
271
$ 382




. ' GOLD
. Z="19

.
1

[
107!

GOLD Z =79
SOLIC ~ TOTARL
DASHED - PHOTO
DOTTED - COMPTON

T UVIEn

102
102

Trerrnm

107
1072

1074
1074

NET CURRENT |ELECTRONS/PHOTON]
FORMARD CURRENTIELECTRONS/PHOTON)

L]
.

° o »
SE - =
E - GOLD Z = 79
- . SOLID - O DEGREES
F DASHED - 45 DEGREES
: DOTTED - 90 DEGREES
.' 1 /BN WNEIE] 1 b1 114l b A1l L Lt LLl1l L] Ll 111111 L L4 L1113
10 107! 1 10 1672 107! 1 10
. . PHOTON EMERGY(MNEY) PHOTON ENERGY(IMEY)
ROTON NET CURRENT FOJWARD CURRENT €3AR & ELECTRON RANGE RBAR
EMERGY MOoTo PHOTO CaOwPTON TITAL 8 UEG &5 DEG 99 0EG (MES) * ENERGY {(Gn/7Cn2) .
{NEVE (PELEC) (Fs78) tELEC TRONS/7PHDTON) . (HEY) .
LELECTRONS /PNOTON) . .
-
«010 1.38E=03 2.TAE~03 T,.80E-07 3. 39E~-103 1.63E-02 1. 70€=-02 1. 77E=B2 «0Q8 ¢ 1B 8,07E=-04 217 .
o815 G SBE=0% 1.TSE-03 2,01E~96 G 30E-DA 250 E-12 2400E-02 2,80E=D2 «010 * ‘.015 1onTE=03 o103
2020 $.26E=03 2,21€=03 &.05E=06 1.25E=-0Y 2+11E=02 2.16E-02 2.22E~02 2011 ¢ 020 2.29€~03 119
030 1482E~03 1.45E-0) 9.55E«06 1.,03E-01 1.66E=92 1.47E~02 1.89E~02 o021 * + 030 ke3JE~03 099
o0 9, 3ZE=8h 1.25E-03 1,31E-085 QuevSE~ A 1.37E-02 1+ 33E=02 1. 39E=02 030 * 060 6+89E-03 L0889
o058 S.GhE~f 1.11E-03 $.40E-05 S.13E=~1% 1.1T7E-02 1.17E~02 1.10E=02 «000 * « 050 9.90E~83 .08a
o068 SoEBE~BA L. 90E-C3 1.40E-05 &, 22(~0% 1.04E=02 1.,026=-02 14 028-02 2069 * + 0680 1.,33E=02 080
0T ToMBE=08 9.10E-0& 1.46E-05 T+03E~00 8.93E=03 $.95€-91 8,97E-03 «059 * an 1.71E=802 L0783
o088 T.12€=8% B IGE-B4 1.59E-05 TaZAE=0N T«98E=13 T.99E~03 8.00E=-03 069 * 2080 2.42E-02 .075
oB90 T ¥5E~08 9.09E~fN 1,78E~0S 7.2)E~0N 9.01E-03 9.06e~03 9, 08E=-03 969 * +090 2457¢=82 L8Th
o100 T.STE=-0s 9,40E-04 2.01E-05 T.ITE=0A 9.,51€E-03 G50E-03 9,56E=-0Y 070 ® «100 3.0eE~-82 073
o125 9,27E=04 1.07E=03 2.79E-03 9.35E-04 1.06E~02 1.06E-02 1, 06E-02 345 * «125 ea3uE~02 L1870
o158 1.T7E=83 $.16E-0) 3.01€~35 {e11E~03 1,09E-82 1,09€-02 1.09E=02 101 * »150 5.,78E~-02 .069
o200 1.19E=03 £.25E~03 6. 4uE=05 1.201E~-083 1.05€-02 1.,05E-02 1o DBE=-02 o165 ¢ 280 8.98E-02 L0563
o300 1156=03 1,328-83 1.36E-0e 1.28E~03 0,89E~-03 6,85E=-03 8.T4E=03 a229.% »300 103201 L 067
1.ME=83 1,18E=03 2.28E-04 1.,27E~DJ T.T7E~C3 TT1E~03 7a560E=03 31k’ ® W00 2elenE~01 L068
80900 9.BL1E~06 &,50€=-00 1.3%E~0) B4 99£-03 E.89£-03 6.562E-03 Tl * 500 no18E=-01 072
T.90E=0% 8.59€=0% T .07E-Dh 1,50E-02 Te12€-03 6.96E-22 6,5%-03 619 * + 800 5,.97E-01 L0976
TJ0E=8% To82E=06 9.80E-06 1,71E-03 Teb1E~03 7.39E-03 6489E~03 1%4-1. 304 1.000 T+.76E~01 .9813
Soi3E=08 B,53E~06k 2.68E-03 J10E-03 1.06E=82 1.08E=02 9,20E=-03 1.539 ¢ 2.0800 1.63E¢00 ,105
BeBUE=-8h S,ABE~D3 6.1%E~03 1.69E~02 1.67E-02 1,21E-02 3. 205 ¢ 4,000 3. 08E¢00 o151
PaU3E=0b 9,34E=03 1.00E-02 1.91€-02 1.82E-82 1.,37€=02 5,747 * r.oot L, 83Ee80 L2180
VollEfOO $1.23E-02 1.31E~-02 2,17€-02 2.00c-02 1.80E=02 8,399 * 10.000 be2eEe00 258
20,000 Te39E~06 LR1E-02 1,39E-02 2.56E=02 2.21E~02 1.2%E~02 17,156 *

20,000 9,59E¢00 368

43




LEAD

Z =82
l .

2ETteRD 7=62 v
E | soLI0 - TOTAL
C | DASMED - PHOTO
[ | DOTTED - CORPTON

b

=)

LA

10-3

TYrIvng

104

LB ALLLI

NET CURRENT (ELECTRORS/PHOTON)

i
2

10-2

LA RLRLLLL)

10-3

LB AARLLI

10°4

LB LLL

FORWARD CURRENY (ELECTRONS/PHOTON}

L1 Littl L

LERD

=82

SOLID

- 0 DEGREES

DASHED - 4S5 DEGREES
DOTTED - S0 DEGREES

L1 1014r 1 1] :1

107!

1

PHOTON ENERGY(MEV)

w B w
i - [
=13 ok
-. 1 Ll L LLLLe L RN L 1 LA L1l L L
1072 ! 1 10 10°2
( PHOTOM ENERGY(MEV)
PHOTON NET CURRENT FOIMARD CUIRIANT
ENERGY moTg PHOTO COnFTON TITAL o 26 5 DG 90 NEh
{4ED LPELEC) (F/7S) (ELZSTRONS/PHOTON)
(ELECTRONS 7PHOTON} -
o010 1¢67E=03 3,252=03 9.10t=-07 1,57E-03 1.82E~-02 1.,94E-02 Ze.00r-02
«015 5.10i+0e 1.85E-03 2432E-00 S5e12€= 0% 1.2%&-02 1.30c5=-02 1. 33E=0?
020 1.khI-03 2.%1E-03 5.82E-00 1.03E-03 2.235=02 2.30c=02 2.372=02
030 1,00E-083 1.5LE-03 1405E=05 1.05E=03 1.73E=-02 1.,8DE=02 1.82E=02
ol 9.54E=06 1433£-03 1.4&3E=05 34535~ 04 1.50E~02 1.,51E-02 1.52E=02
<050 5,93E-0% 1.13E=03 1.52€~85 9.03E~D4% 1.29£=02 1+29c~02 1.30E=-02
o860 B,59E-0Un 1,09E~03 1.%1E-05 SeToi=0% 1«.13E-02 1.,13E=02 1,13E-02
J070 7,97E-06 9,35E-85 1.55E-05 5,3%E=04 9,97E-03 3.99c~03 1, 00E=-02
o080 7.S57E-0h 9.0kExDs 1.65€+05 To?WE=04 8,935-03 $.90E~03 8,95E~03
o090 b6, 37E~00 9,31E~0F t.82c-05 6.55E=0s 9,05E~-03 5,09E~023 9, 128-11
+100 7,.38E~08 9.18E~DM 2.05€E~05 T.535E~0k 9. 31E=-03 9,33£-03 9.36E-03
o125 8,76E-8k 1,03E~03 Z.80E-05 §,0%E=-86 1.055=-02 1.,05£=-02 1.056-02
o150 9. 00E~06 1.12E-03 I T72E-05 1,02E=-03 1.11E6~02 1.11€-02 1. 11E~-07
0280 1¢1TE=03 1427E=03 6.36£-05 1.235~-03 1.10£-02 1.10E-02 1,10£=-02
e300 1,17E=03 1.,38E-03 $.33E-06 4. 50E~-03 GebIE-03 9,59E-03 GehIE~0D3
oeD0 1.10E-8Y 1,25E-03 2,21E-04 1, 32¢-03 B.h8E-03 Bah3C=03 9.275~0)
aB00 S.e8E-@h 1,05E=0) fo3¢E-0h 1433:-03 7.57E~-03 TubTE-0Y 7.21E=03
o800 BS.60FE~Be 9,27E~0k G.00E-04 1.,53E-03 T.568E-03 Tok3Z=03 7.0b6E-03
16000 P.82E~0% 8,06E=0s DFanSE-Os },73E-0) Y.99E-03 T7.TBE~DY Te29E=0]
2,000 H.65E=0k T.16E-0% 2e38F-03 3,05E-03 1+00E-D2 1.06E-02 9. kbE=-03
ko800 7.19E=06 S.2TE-03 5.3¥E-03 1.68E-02 1.08E-02 1.23E~-02
T.000 T7.60E-84 S.00E-0) S PTE-DY 1.87~02 1.85E-02 1. 37E~02
10,000 T+99E=06 1.19E-02 1,27E-D2 2442E~-02 1,98E-02 1. 80E=-02
20,000 0.09E=88 2.,T76E=02 1.8vE~02 2.%0c~-02 2.18E~02 1,28E~02
i
‘.
44

Z3AR * £ ECTRON
(MES = ENERGY
. (REV)
-
L]
<008 *° «0%0
$013 ® 015
010 * « 0920
+020 * +« 030
«03p * « 00
2039 * 050
2049 * 2060
<058 ¢ <070
« 065 * «080
20Th * +090
«077 *® «100
+087 * «125
»101 * v 150
alne * « 200
o226 * +300
312 ¢ 2000
T2 « 400
823 * «800
o772 ¢ 1,000
1.5+9 * 2,000
3. 21% ¢ L2000
5.79% * T.008
B.012 ¢ 10.000
17,473 * 20.000

QANGE
{G4/CH42)

Sale1E=00
1.525=0%
2.3%E-03
wewS5E=03
7.07:=03
1.012-82
143602
1475E~02
2417E=-02
2.62E=02
3,11E-02
wow3IL-02
S.90E-02
9,186E-32
1e67c=01
2.69c-01
weZ0E~D1
G.04E-01
7.85E=01
1,64 00
3.10E¢00
Le85E400
be2hEP*ND
9,53E+ 00

LETE

222
163
o117
+ 097
<087
«082
]
175
+073
072
2070
«063
« 066
« 065
066
065
2069
«073
«078
«101
e 166
206
w252
362




URANIUM

Z =92
CETTRANTR 252 =
SOLID - TOTARL
DRSHED - PHOTO N
OOTTED - COMPTON
o §
2 =

10-3

T FVRITED
.

j0-¢
10~

IBLLARALL

NET CURRENT {ELECTRONS/PHOTON)
FORMARD CURRENT( ELECTRONS /PHOTON)

w . @
2 2
F - URANTUM Z=02
3 SOLID - O DEGREES
e DASHED - 45 DEGREES
B DOTTED - 90 DEGREES
1 Lt L L LLLL 1 13 1131l 1 11 1)1l 1 1 1 1111l Al BN NN 1 Ll 1L
102 107! 1 10 1072 107 1 10
PHOTOM ENERGYIFEY) PHOTON ENERGYIMEY)
PHATON NET CUIREMT FORMARD CUSRENT €9AR * ELECTRON  RANGE RBAR
ENERGY PHOTO PHOTOD  COMPTON TITAL o 0E6 W5 DEG 98 €6 {wEVY ¢ ENERGY {GM/CH2)
(MEV) {PELED) tF75) C(ELECTRONS/PHOTON} . (nEVE
(ELECTRONS/PHOTON) hd
-
V018 2.8YE-03 S.B8E-03 1,77E+66 2.83E-03  2.555-02  2.TeE-02  2.9+E-02 «807 * 018 9.65E-0k 248
815 1.19E-03 Z.31E-03 &.29E-08 1,20E=03  1.84E=-02  1,09€-02 1.93E-02 012 % "a8015  1.09E-43 o1s5
o020 8.40E-08 RotsE-BY B.81E-0f S.43E~0n Lak3E~02 1,45€=02 leb7E=02 0917 * =020 2.87E-03 , 11k
«D30 1420E=03 1.96E-03 1.53E-05 1.26E-03 2.15E-02 2.18E-02 24 22E-82 © o018 * + 038 W TIE-03 091
o840 1.06E-0) 1,%4E=93 2,02E-05 1.0%E-0) 1.88£-02 1.09E=-02 1.91E~02 =027 ¢ o040 TeSwE=03 4081-
2050 1401E=B3 2.w0E~83 2,87E-05 1,03E-03 1.67E-02 1.68E-82 1.69E-02 338 * « 950 1403E-02 L0706 -
o060 9,68C=06 LaI3O0E~03 1,96E-05 9 33E~0h L.50E=-02 1.50€-02 1.51E=02 okt * «+060 LebhE=02 072
o070 Go26E-04 2,21E-03 1.91E-05 G.vIE=Dh 1.35E-82 1.,36E-92 1e34E-02 0385 * 870 1.85E-02 089
o088 B 89E=06 1413E~03 1,96£-05 9.03C-04 1.23E-02 1.23E-02 1.23-02 1l * <088 2.29E=02 L 007
0090 B8,50E=0 1405E=03 2¢0SE-DS S.7VE-0% 1.13E-02 1.13E-02 1.13E=02 NILI «899 2.76E-02 065
100 $,20E=Bk 9.85E-0h 2,22€~85 Baw2E-04 1o0bE-02 1.06E=02 Lo 0LE=D2 +083 * «100 3.27E-92 o000
o125 T,01E-0h 9e53E~0& 2.85E-085 T.30E-06 9.97€-03 9.98E~03 1. 00E=02 «098 * W12% 4 B5E-02 081
2158 8433E=06 9.99E~Bk  378E~05 B T0E-00 1,09€-02 1.09E-02 1. 09E-02 +109 * «150 be17E~92 060
w200 1,09E-803 1,29E-03 $.05E-05 1.11€-03 1.24E=02 1.21£-02 1.21E-02 sibel * 2200 3.57€~02 958
0300 1,Z0E=03 1.51E-03 1.23E-04 $.35)E-03 1.19€-02 1438E=02 1. 17E=02 «218 * «300 1.73E-01 057
abff  1420E=03 1443E=03 2.01E-06 1,0tE=D3 1,09E=-02 1.88E-02 1. 07E=02 <302 ¢ 1)) 2.59E-81 057
580 1.11E-03 1.29E-03 3.08E-0s 1.30E-03 9. TRE~03 9.66-03 9.40E~-03 71 ® +B0OE  L.G1E-N1 .00
800 1;03E-03 1.1BE-03 6,04E-04 1.53E-03 Fe&BE-03 9.336-03 8.97€-02) 631 * +0809 be2BE-01 .0G&
1,008 9.7PE=0% 1,08E=03 B6,36E-04 1.81E-D3 $.61€-0) Juu3i-03 8,97E-013 e LI 1.000 S,12E=01 063
2,000 9.52E-0% 9.29E-64% 2,10E-03 2.33E-03 1.10€-02 1.16E-02 1. 05£-02 1.588 ¢ 2,000 1.69E000 , 089
5,000 Goa2E-06 &,68E~03 5.52E-03 L1ebic=02 1,52€-02 1.306=02 J.252 & J.16E400 138
7.008 1.01€=03 8.67E-03 9,03:2-03 1.79E=02 1.62L-02" 1,52E=02 Sebhl ¢ wsJUE+OD 186
10,800 1.06E~0) 1.08F=02 1,1%t=02 2.01E-02 1.97€=02 1ebeE=02 Oenbl ° Le29E4 98 L 233
20.000 280683 1.,60E-02 1.TLE-D2 2. 35E-02 2.13E=02 1.30E-02 17.201 * G ISEND L Isi
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Compounds
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AL203

SETRcz03 TS
| soLio - ToraL 3
F | oRsHED - ProTO -
[ | ooTTED - COMPTON -
o ™
e o Ve

LBLILA L1
T TTVITH

1073

TV ETrey

NET CURRENT 1ELECTRONS/PHOTON)
TRONS/PHOTON )
1073
T

FORMARD CURRENT(ELEC
1074

o

o

T
[=].4 =3
~E : 3 O .
o N—" o
- N N
L N C
- .: \
SN i
w : N w
=43 s N 2
C : S . AL203
- : ~ SOLID - O DEGREES
i K ~o DASHED - 45 DEGREES
[ ; ~——— e ] QOTTED - 90 DEGREES
) L 1 1 A 1Lllek 1 L L Ll 1 L Ll L 1 1 11111} L Ll 1 1h1t) L L L 11l
1072 10t 1 10 162 107! 1 10
PHOTOK EMERGTIMEY) PHOTON ENERGY{NEY)
PHOTON NEY CUIRLENT FOINAD CURRCNT €RAR * ELECTRON RANGE Q3AR
ENERGY PHOTO PHOTO COuFTON TITAL o JtG «5 JEG 48 JEG mzd) * ENLRWY {Gn/CH2)
e V) (PELEC) {F75Y (=LZSTRCNS/PHDTON) . inEY)
CELCC TRONS/PHOTCN) . .
L)
«010 2aibC=0h 2,23E-04 Po36E=08 2.10i-0h 1.,13:2-03 1416+0Y 1.205-03 «009 * « 010 3.29i=0= 371
o015 1,71E=06 1.7eE=0+ 1932=07 1.,71:~0n 7e29c~=0w ToeBinli: T.6%E~0L oDl * +015 beb3tele 367
4020 1,00Z=Db Len2t=-06 2a29:~07 1.eli-0n 5.23E~0% 5.35E=04 SewdE-06 2019 ¢ +020 1,09E~03 365
o030 t.03E=0b 1.02E=04 t.20E-06 1e0ss=08 3.20%=04 3.26E-106 3,.32k=0% 2028 ¢ « 230 2.22E~03 . 363 '
oGl B8,16Z=0%5 Be20E=03 2.58E~06 B8.e3E-05 2.27E=0n 2229t =14 Ce31E=0k 4038 ¢ 1Y ) 3.,ETE=03 .3&b6
2050 6,60E=05 6.731E-85 8o79E=06 7.03c-05 1.732=06 LeTol=0n o008 * «a5e nelf=03 o367
060 H.SHE~05 Se61E-05 G,82£-06 be33€E=05 toh2€~0w 14 33L=04% «052 * « 060 Pen1E~03 387
o070 w,76E=05 we7IE=05 La26i~05 8.,00£-05 2.235-00 12 15E=0n 057 * <020 9.b6E~03 368
080 k.11E=05 &,15E~0S 181%=05 5.38E-05 1e13E=0w 1+09c=00 1. 01f=06& «359 * 2080 t,21E-02 ,369
2090 Je£3E=05 3.065E-05 2e52E-05% 6.13T~085 1.09E=00k 1.03E=-0& 9,205-05 2060 ¢ «090 1.,685-02 370
o100 3.22E-05 J3,26E-05% J,37E-05 8e353E~05 1.11E=~04 1.03E=06 8. 72E=08 «060 * « 180 1277c=02 370
o125 2.51E=0% 2.52€-0% Ga16E-05 B.50c-09 1335=04& 1e18E=04 9, 08L=-05 *059 * 125 2.57c=-02 .32
<180 2.05E-0% 2.05E~-05 F.93E~08 1.20:--0a 1.75c=04 te52E=06 1. 07E=Os 062 ° *150 3,M7E=02 376
200 1,09E=08 1.89E=05 2.03E=06 2. 13i=10s 3.00c=0k 2.61E=00 1.69E=04 <079 * «200 5.50E=02 377
=380 9.51E=06 Sa.18E~Gh 5, 2¢i-04 Ta2bi=00 6.00E=00 3. 76E=00 132 * » 300 1.03E~01 382
<00 6.95E~08 SoILE~04 3.33E-0s 1.25E-03 1.07¢-03 6. 50E=06 2195 ¢ «00 1.37¢=-01 .358
«500 oBSE=Q6 1 PTE~DS 1,37i~03 2.65E-03 2.70L=03 1+ 32E-03 0356 ¢ +600 2.T5E=81 .=~00
«B00 BeT1E=086 Botui=03 Jo1eE~0) SoibE=03 3.ubE=-03 2,02E-0]) a3l ¢ 20480 3,99E-01 L0l
1,000 3.,23E=06 &o3hE-BY &, 35603 5.70E=93 #.b9E=03 2.T0£=-03 632 * 1.000 5,26E=01 22
2.000 2.526-06 2a83£-02 1.03€-02 1.27E-82 1.03i-02 S.k0E-03 1eb26 ¢ 2.000 1.16E¢08 ,870
s,000 2.33E=86 1.986E-02 1,35E5-02 2.28E-02 41.79:-02 Bo2E~D3 3,078 ¢ e, 800 2.37Ev00 o541
7.000 2.30E=06 2492E-02 2.3928-02 Je20E=02 2e09E-02 9.92E=013 E.624 * T.8048 w, @JE+OD .699
10,000 2.29E~06 J.5TE~02 3.37E-02 3.87¢c-02 2+93E=02 1.05L=02 8.20% * 10,000 5.56E£¢00 o055
20,000 2.22E-86 & JTLE=02 o T5E=02 8e99c=02 3.69E-02 1. 05E=02 16.91¢ * 20,080 1+01E*01 o7}
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L=

TYPE E FIBERGLASS

. [}
SETTvPE £ FIBERGLASS =
C | soLID - TOTAL
[ | DRSHED - PHOTO
[ | DOTTED - COMPTON
o §
o o
SE e
I £ '
am E? /.'.
§b= E
- B
S F g
)
2k @
© 3
-
&Y E'.
- o
£o X 2
- L \{ 5
¥ : < N\ -
SN
- N\
» N »
SE - \\ =
E ~ o TYPE E FIBERGLASS
F : ~— SOLID - O DEGREES
- : DRSHED - 45 DEGREES
s DOTTED - 90 DEGREES
L 41 1t 1 L L L 1)1l L i1 L1ty 1 L1 1 1111l L Ll L Llill 1 1 111
102 10t 1 10 102 1071 1 10
PHOTON ENERGYINEY) PHOTON ENERGYIMEY)
PHOTON NET CUIRENT FOINASO CUIRINT E3al * FLECTRON RANGE EET L3
ENERGY MoTO PMOTD  COMPTON 15740 g DEG %% 256 90 9ES (ME¥) ®*  ZINERGY  (Gn/CH2)
(WZd)  (PELED) (F/5) {ELI5 TRCNS/PROTON) . (nEVY
{ELECTRONS /PHOYON) . . . -
L
2010 2.03E=0h 2460E=0+ 7.53E~09 2.9ei-8e  J.S3E-03  1.57E-03  1.62e-0% o005 * QL0 3.2%6-04 361
o015 2,20E~0w 2,¥1E=0% 2,00c=07 2,20Z-06 1.0%€-03 1.08:~-03 1.11E=03 013 * » 015 bebLE-0L ,356
2020 1.9 E=0,k 2,00E=0k &H.utZ=-07 1.35I-fe TaGu =00 B.125=00 8.31E-D% +a12 & - ,020 1.03c-03 L2353
030 1.56E=0n 1.56I=0w 1,232-0b 1.573i-0% Seilbé=Ds S.25E=0» Se3hr=0« an2? * «030 2.21€-03 .352
oflel L14Z282=04 1,29E~0% 2,6BE=06 1.30c~0w 3eluz~0n 3.79E~04 3udwb=0w «037 * LY 3.65E=03 352
o050 t,87E=06 1,07E-08 maTAC-06 L.12:2-86 2.90E~Q% 2,925=06 ZeuE~DbW oOnE * 2050 5. 35E=03 302
«060 9.2te=05 9¢35E=05 7.90Z~06 2.00E-0% 2039204 2.38E=00 2.37E-D% «024 * « 060 7.37c=03 352
o070 8.MZ-0% B.13E=05 1,225=0% 3,23c=05 2.08E=0yn 2.02E=0% 1e33E=04 «060 * «070 Y9.60E~03 L35Y
w080 7L.05E=05 JZ,15E~05 1.77&-05 B8.37:-85 1.9828~0n 1.79c~0n 1.71i=0~ +0p5 * + 080 t.21E~02 L3533
0090 642BE=05 6436E~05 2.~EE-05 B.74I-05 1.69€+04 1.035=0w 15280k 2068 * +090 1ak?e=02 .35«
100 5.5eE=0% S.71t=05 J.2A8E-05 $5.32I-05 Tah3E=00 1.55E=-0& $oblt=0mn «070 * «100 1.76E-02 35
125 BowSE=05 &.52E~05 5,.38E=05 1a05i=0e 1,72E-14 1.57c=0% 1e30E=15 2071 * +125 2.55E~02 356
0150 S¢74EZ=05 3.73E-05 9.n0E-05 1.35I-04 2e05E=00 1.82=00 1, PIE=0t «073 ¢ «150 S.nbi=02 ,357
200 2.73-.=05 2e70E=05F 1.,96E=0s 2,230« J.2¢:~06 2.%0c=06 1,92c=0w 203 * 2200 SeebE~0? L3LO
o300 L1478E=05 1.T76E=05 wohc~0u S5.12:-04 Ta2bc=0« bel3E=0b 3.97c=0w 135 * «300 1,02¢~0t .36b
00 1,30E-05 1.30£~05 4.95c=0t 7,037~0e 1.275-03 1.07L=-03 6,69E=~0~ 2137 ° + 000 145501 371
o600 2,85.-806 1,%29Z=03 1,30c~03 2.613~43 ?.13=2Q% 1.33e=03 «335 ¢ +800 TLT2E-01 342
s300 To08E~06 3.01c=03 3.02:-01 »y10c~-03 J.e1Z-03 2.0.E=03 sedl ¢ « 800 Ae965-08 4393
t.000 €e15E=N6 <o19E=03 ,202-03 5.615-03 wobat=03 2.75=03 633 * 1.000 ne22i701 aebe
2.000 e?ti=08 I.98E<03 4.31:-03 1e2%c~02 1.015-02 Senli=03 Lew25 * 2.000 1,15E000 w579
&,000 e SwE=06 1.490E=02 1.,30:i-02 2.21:2=02 1.78E~02 Be3uE=D3 3,030 * “, 000 2e3uZel 52
7.000 8a29E=06 2.932=07 2.%ei-102 3.18c-02 2s05c-02 1,0nZ=02 5.627 * T.030 397000 499
10,000 we28wBE  JonB8i=N7 Jees:i-02 3,%0:2-02 2.,39:i=02 1.0?E=072 8,204 * 10,000 £,672¢00 b=l
2n,008 welai=ln witec=02 .35 =02 s 25i=02 Setde~02 1eObE=02 16,91% * 20,000 a,852¢00 729
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-

P

KAPTON

é KAPTON é:
SOLID - TOTAL 3
DASHED - PHOTD - .
DOTTED - COHPTON C
o~
5 B e

RONS/PHOTON)
107

TRONS/PHOTON)
102

FORNARD CURRENTIELEC
1074

NET CURRENT (ELECT
1074

LB LA RLLL

1
.

N
L NS L
- ~ p=] =4
E SN C KAPTON
o SN - SOLID - O DEGREES
N : N B DASHED - 45 DEGREES
: ~ 00TTED - 90 DEGREES
B . N L
b |‘IIIIII! 1 Pl L LALLM -l 1 111 1 ;11111 1 ) 1 r titil 1 L1l
102 1ot 1 10 10-2 107! 1 10
PHOTON ENERGY(MEY} . PHOTON EMNERGY(TEY)
PHOTON NET CURRENT FOIMAD CUIRENT £3ak * ELECTRON RANGE RIAR
ENERGY PHOTO PHOTO COMPTON TITAL 4 256 «5 0EG 91 %G (qc?} * =NERGY (6475421
(%9 (PELECY tF7%) {ELZC TRONS/FHOTON) . (MEV)
(ELECTRONS/PHOTON) -
. L]
«010 Mo IEE=95 5.83E-00 w, 37E=-05 1.83i~06 $e30L~0n 1:98E~00% +010 * «910 2401084 o880
<015 3.33:-0% 1407E=07 3,35L-05 1.00E=8b 1.88E=00 1.12c~0v 015 * «015 5. 7E=0b owin
«820 2.52E=05 3.5kE~07 2. 532=0% te97 205 T+18E=05 TanlE=02 +219 * v 020 GaS4t=04 e85
«030 1.69:=05 1,17€-06 1,31€-05 ve115-05 %o 1TE-DS we 23E~05 «028 ¢ « 030 1,95E=03 w87
LY ] 1.,27c=85 2.75E-0t 1.355E-05 3.03€=05 3.01E=05 2. 90E=05 +033 * + 00l 3.243=03 b8
»050 1,02:-05 S.3TE-06 1.35¢~05 2.65:-0% Z.55E-05 2433E~05 20%5 ¢ WeBOE=03 o450
«060 Sun3i-06 9,25€~0¢6 L, 77E-05 2.BIE~-05 2.085=05 2. 07E=05 033 ¢ Be59E-03 L H91
«070 7o1bE=00 1,#6E=05 2.17E-05 T 3.05E-05 2.70E£~05 20 B6E=05 «031L * B,61E=03 %92
=080 6.19c=06 2.155-05 2.71.~05 3,682=03 3.17€E-05 2, 1%€~05 <030 * 1.,08E=02 +%91)
«090 BeelE=06 3.02E-05 3.522=05 4. 53:-05 3.86E~05 2. 5TE=DS »029 * 1,33E-02 <496
«100 ne?73E=06 W 07E-Q5 »s35c=05 5.73E~05 ne76E=05 2.99E-05 <031 * 1.59E=02 09
o125 3,69E-00 7e55-05 7+ N E=B5 9,7TIE-05 7 .G%E-0% bendi-0% 037 & 2.31E-02 496
«150 2.97E~06 1.22E~0% 1.25E~0w 1.%3E~0% 1.26E=04 6. TTE=Q5 BT * J.12E=02 .uS58
«200 212606 2.5%E=06 2,33Z-04 Y, 08E~0w 2.b92-00 14 33E=06 071 * Re9TE~02 L5012
«300 1.33E=06 Gyn3E=0k boe5E-04 TeTuc=0s be22u=00 3, 2TE=O4 +129 * 9435E=02 o500
o0 g.b66E=0F 1,17E=03 t.ircE~-03 1.402-03 1.12£-03 5e33E~0n o194 ¢ 1,03E~01 4512
<600 6.55E~07 2.675-03 2.475-03 2.92:-03 2.335-01 1.19E-03 «336 ¢ 2,53c-01 .522
+800 8,26E-07 3.95E-03 3,35:=~03 heb2E-03 3.675-03 1,33E-03 anbt ® 3.069e=01 o532
1,000 ba5SE=D? Seb8c-03 5,03E=01 by ¥5E-03 5,03:~03 2o uBE=03 632 * GeB9E=01 o582
2.000 3,65E~07 1,27E-02 1.27c=-02 1,03c-02 1.11E-92 b 35E~D3 teks22 * 1,09E+00 535
o000 3,09E=07 2.37E-02 2.375-02 2.57TE~02 1.96E-02 T+55E~03 3.071 * 2.26E200 L0687
T.000 2.905=87 Ju.e5E-02 3.03c=02 3.65E-02 2.73E-02 G.07:=-03 5,611 * 3.91E¢08 2706
10. 800 2.94E=07 &,18E-02 wal)E=02 we36E-02 3,23E-00 9.63€~03 4,138 * behBECDD aTh2
20,000 2.9)E=07 5.51E=02 5,51c-82 5.b5:=02 4.11E-02 9.69E=03 16,395 * 28,900 1.,02E¢01 .13

51




Vaamn

LUCITE

3L 1lill

LUCITE

SOLID - O DEGREES
BDASHED - 45 DEGREES
DOTTED - S0 DEGREES

1 1L 1 1ltll

L

- . -
ST &
SOLI0 - TOTAL
DRSHED - PHOTO
DOTTED - COMPTON
~ ™~
] e
o g
E m E'.'
g2 ge
-
2 g
bl o
- =
- F 3
T 57
£ = SE
2 E 3
- =
[~
@ \\\: b
=4 AN 2k
3 SN E
C N\ o
L : N L
s \
5 N L
L 1. L L L1ll2) 1 L i L1ILL) L Lt L1111 1
1072 107! 1 10 102
PHGTON ENERGTTMEVS
PHOTON NET CURRENT FOXMAID CUIRENT
ENETGY PHOTO PHOTO COwPTON T37AL 0 6 &5 936
(45.4) (PELEC) (F/3) (ELTSTRONSZPHOTOMN)
(ELECTRONS/FNOTON)
0120 5. 48E=-085 5,65 <08 S5.433=05 2.02E-06 2+10E~06
0015 3.732=05 1.51€-07 Ja?5-05 1a1bI=0 1.208=0%
«020 282505 3,6LE-07 2.,35E-15 7.82t-05 3,06E-05
«030 1493E=-05 1421E=06 2.355-0% weblbi=05 4,72c~05
a080 2o058=05 2.86E«06 1.7+£-05 3.61E-05 3.39£-0%
«0%50 1.16E~-45 S.53E-06 1.72Z~05 2495%=05 2.84E-05
<060 GobSE=06 9.52E=0E 1,323-05 2.94-05 2.7 3E=05
«070 Be20i=0€ 3.5PE=05 2,32:-05 3.272€-15 2492E-05
+020 To08E=Qb 2,22E~05 2,32:I-05 3,90£~-0%5 3.37i-05
4034 6,205-06 3 11€-05 3.73t-05 «s80c-05 4.06E~05
«100 S.n3i=06 bel9E=05 & lei~0> Le37:=05 5.97E=05
125 ©e22E=06 T.755=05 8.17:-05 1.00L~0e $.,20c=05
«150 3041i=06 142¢E=-06 1,23E-04 1u57E=00 127500
«200 2enSE=0E 2.605-0% 2,52%-0s Julbi~0~ 2.55E-0%
<300 1.52Z~00 be6L1E=Dn beB2:=0& 74932=T0 52 37:=06
»n00 le 1L1E-66 1,20E-03 1.272+0) laklic=0" 1.15e-03
600 7.556=07 2.56E=03 2,383=0% 2¢995-03 2.395=03
«300 62 05E~07 =,05E5-03 &,03:-0) w7 ¥i=01 3,762=-03
1.000 $.25E~07 S.62E~A3 5,52&-01 6.502=0% 5,1%5=0)
2.300 3.96:=07 1.,306-02 (£.,37£{-02 1s%6E~02 lelwc=02
&e00A 3e5u.m07 2.82:i-02 2.02:-02 2.62:=02 2.006=-02
7.000 Yonic~07 3,52E=02 D3,52:-02 3.72E-02 2.7%:-02
10,000 3.36c=07 W, 2EE=02 be23i402 hanui-02 3.23.-02
20,000 Jo23E=07 5.685=02 5e30c-02 Se7ek=N2 6y 18002

52

90 OtG

2+ 19E=0%
1., 25E=04
8,312=05
«. 79205
3.33c~-05
2462E=05
2,31E~05
24 26E-05
24 30E-0>
2»03t-05
3. 06E=D5
e b1E=0%
ba9bC-05
1¢30E~Dw
3o Jur=06
SeuiaNe
1.21C=03
1.875=03
2e51E=03
Sy0aZ=03
7,67E=D3
9,202-03
§.7wZ=0"
9. 70E~03

107! 1
PHOTON ENEROYIMEV

€342 * LLECTRON
{3y ¢ ENERGY
hd (nedd
-
L]
<010 * «010
«015 * «015
018 * «020
028 ¢ «030
«03% * «0w0
«03 * « 050
«03¢ * » 0bO
#0322 * 15241
2031 ¢ "+ 080
«030 * » 090
«031 * 100
038 * o125
WOL? * «150
<07t * «200
0129 ¢ +300
0196 ¢ 00
w33a * +«600
b8l * 2808
w32 * 1.000
o022 ¢ 2.000
3.073 * ., 000
5510 * r.000
4.1%6¢ * 19,000
16,931 ¢ 20.000

QANGE
{GH/CH)

2.75E~04
5e61E~04%
Sel3lc-Db
1.91E~-03
3.175+03
by bde=02
Eonmni=0J
S.01E=03
1e86c=02
1.30c~02
1.556=02
2.255=02
Jo.05¢-02
ved6e-02
9.132-02
leb0Oc-01
2w TE=D1
3,60c-01
e 77E-01
1.0Q7E+QD
2.20E+00
32 30E200
Se300e00
743500

10

AR

sha?
el
1))
«h39
wh91
ae3?
43
ewn
o485
«ei6
ee97
L]
«501
+ 504
» 509
ablin
525
«535
TS
533
abb0
707
LT

«812



[]
10-? 10-2 107!

10-

NET CURRENT EI ELECTRONS/PHOTON}

1

DASHE
DOTTED - COMPTON

MYLAR

102

LELLLLLLL]

T

103

LELLLALLL

10°¢

FORMARD CURRENT(ELECTRONS/PHOTON)

v : 2
oF XN ok
3 SN = HYLAR
F : \ - SOLID - O DEGREES
" ; \ - DASHED - 45 DEGREES
I : \\ OOTTED - 90 DEGREES
I |.III|IIl 1 1 Nlllll 1 L3 Llill L L 1. 111111 L. L 1 LLitl L L1 1
102 107 1 10 1072 107! 1 10
PHOTON EMERGYIMEY) PHOTON ENERGYIMEV]
K
- PHOTON MET CURRENT FOIMALD CURRENT Z3AR ¢ ELICTRON RANGE QWAR
ENZROY MOTO PHOTC COMFTON T2TAL 0 OEG ~5 N6 90 IES (céy * ENERGY (Gm/CN2)
(v} {PELEC} {F7%) {ELEC TRONS/PHOTON) » (L1 4]
(ELECTRONS/PHOTON) . L
L ]
«010 5o 87E=05 SebbSe0b 5.833i=05 2+20T=0e 2+29c~0% 2.33=0¢% 010 * +010 2:81E=08 w77
o215 Lo ODE~D5 1,51E=07 &a023-05 1.27E~-04 1e3it=0b 1.36E=0 2015 * « 015 bo2ul=08 W77
020 5.03i=05 3.025«07 3,055-05 de55:=85 8.80E=05 9, 07E=05 «019 * . 020 YeSuEelb anlB
«030 2,07i=05 1.18E=-06 2,13E~05 5.06€E-05 5.15E=05 5. 22E-05 <028 * «030 1,956=03 a79
1114 1.56E=05 2.T7E~06 1. Bez=-05 3.68E~05 3.68:-05 3. 62:-06 o035 ® 2 0&l 3.208=03 oubé1
«0%0 t.Z5c=05 5.39€=06 1.73C-05 LIS UYL Jo05E=05 2. M%E=05 +037 * + 030 Ba?GL=03 w82
2060 e QLE=05 9,27c=06 4. 35c=05 3.08:=05 2.88E-D5 2+ W7E~05 «036 * + D00 5e53E=03 o83
“e078 8.838E=06 148bE=05 2430ic05 3.37E-05 3.03€-05 2. ¥7c=03 «0F6 * o070 2e59E«03 onin
=080 7.61E=06 2.15E=-05 2.32e-05 3.9 E-05 J.a5c-05 2. 06E~0S 2032 ¢ 11 1.005=02 e85
«090 b.b6E=D8 3,02:-05 3.535-05 «,82E-105 ho10E~-05 2.7T1E-0% «032 * + 090 1,326=02 endb
«100 6.89E=06 w.07c-05 s 33C=03 5,95 £~05 we98:-0% 3.11L-05 2032 * » 100 16536=02 avwib?
«125 %eS53c=08 T,53E-05 7.33E-05 F.91E~05 8.13€=-05 8o bTE~TS +038 * 2125 2. 30E=02 =89
«150 3,66E=06 1,22E=0% 1e425c=0 1e55E=04 1,28E~0% 6o IBE~0S5 ol * +150 3,115-82 .90
«200 2.61E~06 2.%52E=-06 Za53E~04 3.10E~04 2.512=00 14 36E~0n +ary * «200 o, 96E=02 8692
«300 1,63E-06 Gobif=0k 6ue3E-04 T.TTE-84 be2bL~0k 3. 32E-14 .129 ¢ + 3010 G.32E-02 k99
o400 $+19E-86 1417E=03 1. 17e=03 1+80E-03 1.13E-03 5,92E=04 o199 * 1l} 1e03e-01 «50~
+680 Bo12E~D7 2.,465=03 2eWlE=-D3 2.93c-02 Z2.3-£-03 1, 21E=03 2336 ¢ 800 2.52E-01 515
«800 ©s51E=017 3J.93E-03 3.9E-03 Lo6IE-0Y J.b9E-03 1.865-03 a3t * «800 3,67€-01 525
1,000 5.,635=87 S.65E~03 Gekbc=01 ©.36E-03 5.05€-03 2+50E=03 2632 ¢ 1.800 SoB86E=D1 4535
2.000 8e27E=07 1,2TE-02 1.27E-02 1.63€-02 1412E~02 5,02E-03 1.6422 * | 2.000 1,896+00 L,579
~a900 3.82E=07 2,38E-02 2. 35E-02 245TE=02 1.96&=02 7TeowE=03 Y.071 ¢ ba 000 2.2E200 oBWt
T.000 3.69E=87 3 eME-DB2 S.wbE~02 3.6LE-02 2.73E-02 9, 17503 5,611 ° 7.000 3.86E+00 ,699
18,000 3.63E=07 &.16E=D2 &,15E-82 ne3SE-02 3.238=-02 %.71E~03 s.188 * 10,000 5439E+00 737
20,000 3.50E=07 B.nBE-02 $,08E-02 Be62E-02 e10£=-02 9. 76E=~03 16,89= * 20,000 1.,00€+01 o587
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NEOPRENE

EE NEOPRENE é
E | SOLID - TOTAL
- | DRSHED - PHOTO
[ | DOTTED - COMPTON
b §
b: [=]
~E =
ol -
5 &
- =
Em 2-:'
E =13 2
£ =F £
o =
i
- -
) =
:.' =3
-1 -
Ok [=
=1 —£
g b 3
o C NS E C
- - SN N
! - .'- AN - -
i : N R
s N
» : N ®
ok s N ok
-E - ~ bt 4 B T T o ———
- N ~ - o NEOPRENE
- B —— ] o SOLID - O DEGREES
L : R DASHED - 45 DEGREES
N DOTTED - 90 DEGREES
1 3 1201l 1 1L A rllly 1 111 - L L A1 1t1) L] Ll ) tii1) 1 Ll bt 1l1llL
102 107 1 10 1072 107 1 10
{ MOTON ENERGTIMEY] MOION ENERGTIMEY )
PHOTON HET CURIENT FOIWASD CURRINT £3AR * ELECTRON RANGE R3AR
ENERGY MOY0 PHOTO COMPTCM TITAL o DG 5 DEG 90 J:C (WEY)Y * ENERGY (GusCu2)
[L ) (PELEC) {FsS) {ELECTRONS/PHOTON) . (NEV)
CELICTIONS/FNOTONY -
.
018 1,55i=0+% . 1,89E-0~ 6e2E~08 1.533E-0% Je25c=06 9,54E=0n Fo Uni=Di +00% ¢ «010 JL.00E=-0% LTI
o015 1.49E=0k 1+53E=Db 1.72€=07 1.033-0+ E¢552=06 6.7IE=0h ?7.00-0% <012 * 2035 to08C+0b 27
o020 Leb2i=0Ok Llewni=-0« o 0BE=07 1443Z=0& 9e21E=06 S5.35E=06 5e512=05 o017 = « 020 1,01E-03 ,»25
2030 1,23E~0k 1,25E~0+ 1.2vE-0C f1a2ei=0w Jubei=0 3472E=-0k 3.50E=0% «026 * «930 2+05E=03 o923
20wl 1,07é=0 Le06E~0k 2,E3E-0L 27TE~0 2.81L~06 2e35E=Ds «035 ¢ w00 3.40E=-03 L0232
2050 9.32E=05 Gen3:2-085 5.31E-06 2425300 2e2bE=0~ 2e27c=0% 20k © « 050 5401°=03 o427
WOED  9,23E+05 9.20E-05 #.962-06 1,90c~3¢ 1.90E=04 14 94%E=-04 +051 * «060 baB3e-03 W23
L070 ?.30E=%5 7.31E=0> $.39£-05 1.68E=04 1.65c=06 1,60E=0w J052 ¢ +070 1,97E=03 w27
080 6.57E-05 be71i-05 2403E-0% 8450:~0% 1.562=0v 1.51E=0% 1o2i=0~ «002 * « 080 1.13E=02 .42+
o090 5,97:-05 6.05c=-05 2,83€-05 3,30E-05 1au3E=0w 1.62E=0% 1+ J0E-O% ofbe ¢ «090 14 38E=02 owi%
o100 S.81E=05 &,50E-05 3.7hE=-0F 3.20E=-05 LenBE~NL 1,39E=0% 1.21E=0~ «05E * «100 1.65E6-02 425
2125 ek0Em05 won7E=0Y% b.928-05 1.13I-0+ Le€SE-00 1eh33=0w 1516Z=4 «067 * 125 2.%08-02 w26
«150 3.E9E=05 3.7+L-05 1,12E-06 leedi=0w 2.05:=0n 1.78c=0s 1.27E=0~ 070 * <150 3.20E+02 an27
200 2.7PE=05 2480005 2+29E=0w 2,532E~ 0% 138 =00 2otei~0b 1+90E=% 2066 * «200 £415E-02 =30
300 1.803-05 1.87E<05 5.77é=0& 5e35c~lw 7er9E=0e Ga36tallh 3.72.=0% olle * 300 4,b6C=02 &35
o000 1.38E=05 1,353-05 1.05£-03 1.03E=n) 1e30c=93 1.11c=-93 6o 3L =N~ ot3L * «&00 Lan%E=01 o»bl
«600 9e21t=06 2,21Z=03 2+22€-01% ?.20:-03 2+29E-03 1, 24E~-03 +33e ® «%00 2.60E=01 +<=50
«300 7.35E=0t 3,52£-03 3.532-03 Lubti=nl 3.59=03 1.97L~03 =31 * <500 3,%0E=01 ,»01
1.000 te35c~0b w,20E-03 €.0Lc=n3 ®o50e=03 2.hRE~03 33 * 1.000 L 02E-01 w71
2.000 ko 7T7Z=06 1.155-02 1e X0E~12 1.0%cE-02 5.32L=03 1eu2n * 2,000 1,12€%00 o517
«,000 weJ2c~0b 2410502 2.457=02 1.90z~02 t,142=03 3,075 * -« 000 2,30:+00 .59~
7.000 Na2wi=0b J,225-02 5.092-02 3 9edEi=03 S5eb?1 * 7.000 3.90E+00 obe3
10,000 e22:i=06 3443.-02 e lE =02 2 1.058-02 34201 * 10,008 >,51te00 .69)
204300 0o ltE=09 S.2uieB2 5.24£-012 Sk lc=02 Y.99&-12 140R2=0" 16.312 * 20,009 1.01:001 L7809
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. : POLYETHYLENE

1

’
101

POLYETHYLENE

DOTTED - COHPTON

16-¢
10-2

103
10°3

1074
1074

NET CURRENT | ELECTRONS/PHOTING
FORMARD CURRENT( ELECTRONS/PHOTON)

w v
2 oF
- POLYE THYLENE
- SOLID - O DEGREES
C DASHED - 45 DEGREES
DOTTED - S0 DEGREES
1 -; L1 ttlll LSNL L L h2il) L 1 Ll 11t L 1.1 111113 L A b altrll 1 1 L1t
1072 10-! ! 10 102 1071 1 10
PHOTON ENERGY(MEV) PHOTON ENERGY(MEY)
- .
§
- PHOTOM NET CURREINT FORMARD LURIRINT E34R * ELECTION RANGE RB AR
ENERGY MmoYo PHOTO COMPTON TITAL 9 2€s =5 )6 90 HS (Acv) * ENERGY {GM/CH2)
(niv}) {PELEC) {F75) ) (ZLES TRCHS/OHOTON) - (HEV)
(ELECTRONS/PHOTON) »
.
2010 Fo®3E=05 S5.&TE-08 3,43E-05 1e17c=0kb t.22:=06 1.23E=04 «010 * + 010 2.57E~0h o352
«01% 2.27E~-05 1.88E-07 2.23:Z-05 0e572«05 ve83:=-05 7.10£E=05 W01z * « 015 5.26E=0& o525
+020 1.TOE=05 3.45E=07 1.7% e 39E=05 «,52c=05 ks GHE=05 019 * o020 8.TS5E~0n 526
«030 2.13Z=0% 1.25Z=0b 14252-05 2.61E=05 2.65e=05 2+60E-DS 027 * =038 1.80E-03 L52¢
+000 Ba0SE=06 2,93E~06 leler=05 2.92E~05 1.98E-05 1.08£~05 «030 * o040 7.94%:-03 .530
=050 BoTeE=06 5483506 1.25E-0% 1.34E=05 1.51E£-05 1.56E=05 .030 * « 050 ase2E~03 <531
o080 5.59Z=06 1402E=05 1453I-05 2.165=05 1+96E=09 labSE=05 027 ¢ « 060 €2 07E-03 1532
«070 a?5E=06 1.E1E-05 2.0%E-05 2+8692=05 2.31E=-05 1.57E-0% 2025 * «870 T«94E-03 ,533
»090 hollinlb 2438805 2.73E-03 J,73-05 2.59c-05 1,79E=-05 o025 * + 080 9,99E+03 53k
«090 3.60E-06 3J.T8E=-05 3.70Z-05 aab0L=05 3, 70E~0% 2,15E=-05 «026 * « 090 1422c=02 535
«100 T 18E=0b G S51E~05 eB83E~-05 5.73¢c~05 he71t=05 2.62E-05 «028 * « 180 1ekbi=02 536
125 2045E=06 B37E~0% 3,b1E=-85 1. 02E=08 8.17E~05 &y ME=-0S . «035 * +125 2.13E-02 .538
2159 1.97E=06 1.36E-04 1.33E=0s 1.b2E=0n 1,29E=0w 6.60E=05 o0fb * «150 2.,83E-92 .533
o200 1o01E=06 2,01E-06 2,83c=0~ 3.30E~0w 2.6 \E~00 1 I3E=0~ 071 * «200 e60L=02 o562
«300 8.,90E~87 P.16E-0% TutPE~On 8.32E-0~ babiE=0b 3.292=04& 2129 ¢ : 300 Be6TE=92 o587
Yl Go38E=07 1,30E-03 1.38E-03 1.50£-03 1.19E=-03 5.03E=0n 196 * o w00 1.33E-01 552
600 we31E=07 2,76E-0Y 2.T5E-03 3.155-03 2,&95-03 1, 20E~0Y «336 ¢ +0600 2+435e~01 J562
+300 Bo05E207 NoaDE=E3 heodE~0) &:99:=03 3.93E-03 1,086€-03 skl * 2800 3.6uwE-01 572
1,000 2.99E=07 b 10E-03 6.18E~03 ba87cC-03 5,39E-03 2.69£~03 632 * 1.000 L. 50E-01 .581
2.000 2e20E=07 1,L1E=D2 1,wif-02 1.55E-02 1.20E~02 5.,028-013 1,622 * 2.000 1,02€+00 o622
&,000 Z2e026-07 2.E2E~02 2.52E-02 2.,73Et=02 | 2.1iE=-02 TebbE~D] 3.070 * ko000 2.,13E+00 L0679
Te.t00 . 1aG9E~-07 3.79E-82 3.T3E-02 3.96E-02 2.95E=02 9. 20E-03 5,608 * r.000 3.70c000 L7333
10.000 1.91c=07 =~.58E-02 8.53%E-02 heoTRE=-02 3.89E=-02 9. 77E~0" 3,18» * 10.0600 S,19E+00 o768
20,000 2.8eE-GT 6.03E-02 6,03E-02 bolni~02 ®obBE-02 9,86E=03 16,892 ¢ 20,000 Q. 75E+00 830
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-

. POLYVINYL CHLORIDE

1072 107!

104

FORMARD CURRENT(ELECTRONS/PHOTON)

10°

T P VET)

102
T TTIY

Crerym

RONS/PHOTON)
. 1073
I BRALLL

NET CURRENT (ELECTI
104

POLYVINYL CHLORID

SOLI0D - TOTAL
ORSHED - PHOTO

DOTTED '~ COMPTON

3 3 NS
[ o SN
[ [ TN
i N\
N i ; N .
» w : N
SE =13 \\
- POLYVINYL CHLORIDE o ; S~
- SOLID - O DEGREES s -
[ OASHED - 45 DEGREES d :
DOTTED - 90 DEGREES
1 A RN 1 L i riill " 1l Liblil L '; 3 11 ll) L p L byitll L 1 L1
1072 1071 1 10 1072 10°! 1 10
PHOTON ENERGY(YEY) PHOTON EMERGYIMEY)
FHOTOH NET CURRENT FOIMARD GURRINT =3A] * ELECTRON RANGE RIAR
E£NERGY PHOTO eM0OTO CO%FTON TITAL 0 OfC »5 JEG 90 JE6 [C S ENERGY {G4/C42)
Ay} {PELEC) (F7S) CELES TRONS/PHOTON) A4 tMZV)
{cLECTRANS/&HOTONY . .
.
<010 3,05E~C. 3. 32E=0% 7,828-09 3.055=0% 1.50c-03 1.96E~03 2.02ce=-03 .0048 * « 010 3,275=0s o166
o015 2¢B1E=0& . 2497I=0% 2,08E«07 2.831:i-06 1.35:-03 $.35:=03 1ew2E-D3 «01) * o013 £+532=0+ 303
2020 2.5%i=D0w 2,60E=00 o PTESQY  2.533E=0F 1.032-9) 1.05Z=03 t.07e-03 +018 ¢ «020 1.,032-0% .355
0030 2.022-06 On 1.335=06 2,00z-0« €o71Z=0n be%3iwNe bedti-On 027 * «030 2.20E-0% 352
20kl 1e67E~8w 1,632 D 2.7T7c¢=00 woBbE=0~ wa92E=00 e 99E=0~ «037 * «0n0 3.63E-05 351
o050 1ea1E~-DOW 1au3E=T06 5,06E-06 3,005=0n 3,03€=0- 3.955=06 oOut * «050 543uc~03 L351
JOB0 1,20E=06 1e22c=0% 8.306-06 1.27E=0w 3.03c=0= J.09z~0b 3. 09E~-04& o5k * «0o0 Te32c=03 4352
+070 1.06é=06 1,0%E=0& 1,275-05 1.1P:=04 2abZEein 2.60Z~04 2.56E=0~ W62 ¢ «070 9,53E=-03 .352
2080 3,20E~05 9,32E=05 1.26E-05 1. 10c=06& 2431€E=0W 2.27E=0% 2419€+Nw 2067 * «0%0 1,20Z=02 L1352
090 8,18c=05 8,29¢-40% 2.54E=0% L1.072=04 2+21E-00 2.05E~06 1¢9=i=0a «Q71 * 030 LenBa=02 o353
+100 7.35€-05 7.82€=05 3.33%E-05 1.07 =04 2.00%=0~ 1:+92L=0~ 1¢70E=0n N7 * + 100 1.,75E=82 4353
e125 5,82:-05 5,%7:=05 6&.13E=-05 1.20z~0w 2a00i=0e 1.85%c=0% 1.96Z=0= Q77 ¢ »12% 2453202 o35
o150 i, 80E~-D5 4,83E=05 Q.86E-05 2.2%c~06 2.05=0s jeol=Q- <078 * «150 3.w2E=02 155
¢200 J.51E«85 JaS3E-05 2.,08E=0n 2.35I=0w Jabo 2.99t =00 2.,09E-0~ <089 * «200 H.02E~02 4353
«300 2.B5E-05 2.26t=05 Ss0ki=0s Su25E=0% Tok9c=N& o3k e D1E=0w 136 * « 300 1,016~01 «3t3
ak00 1ebbt=05 9.1tE=06 9. 23c=0& 1.31:+0% 1.10c=-03 E.93E=0w 137 = + 200 1.,55e=01 369
«8500 1.,138=05% $.92E=0) 1¢33c=-03 2.€76=-03 2.2+5-03 1¢37c=03 2335 * +604Q 2.71i-01 .379
«300 9.0bE=0b 3.07e-03 3,04:-0) Nalui=013 JeW9E-03 2,10e~03 o3l * «400 Y.9wc=01 4390
1,000 7eB8aE=06 ®27E=03 ~e2%E=01 Sefw.=0% 24 31E=13 633 ¢ 1,000 5,20c=01 k01
2.000 $,99c=0& 1.01<=02 1,0Lc=02 1428:=02 5,63c=03 {su2t * 2,000 1,152¢00 b9
La 000 8,53Fe06 Lsowi=02 1e3ei=02 2.29E~02 3,50E=03 3.030 * »e000 2.33:£900 4520
74900 B.635=08 2.695-02 2.30:=02 3.251=92 1. 0+c=02 %027 * 7,000 3.96L900  .5G0
10,001 Gaedt=06 3.555-07 3,55:=02 X, %pi=02 1e10:=07 4,708 = 10.000 e wbtbe00 2637
720,001 5,35c=06 &,THt-02 N ?3E=02 5.00.~02 1.106-02 10215 * 70.000 g,80:000 .770
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100

102

LR LB ALLL)

RONS/PHDT(N)
1073

DOTTED - COMPTON

LI A A RALL

SARAN

1071

102

rrromn

TRONS/PHOTON)
103

Torrynn

5 g
E| d
- - fa - - - .
E : “re
! ~ e,
=E AN 2E
- E . E 3
¥ F AN g I .
[ ; N N
= > AN .
v : AN w
[=] . ~ (=1
L N -~ -
: e ] - SARAN
s - SOLID - O DEGREES
E - DRSHED - 45 OEGREES
DOTTED - 90 DEGREES
1 % -l [ ENETS L [ EEEEE 1 [ 1 L iilal L 1 Lo LtillL | L2 Ll
102 167! 1 10 10-2 107} 1 10
PHOTON ENERGY!MEV) PHOTON ENERGYIMEV)
PHOTON NET CURRENT FOINAZD CURRENT E9AR ®* ELEICTROM RANGE RIAR
ENERGY  PHOTC PHOTO  CONPTON  TITAL ¢ 6 &5 056 90 NEG (NE¥) *  ENERGY  (GW/CW2)
(%EV)  [PELEC) tFeS) {ELES TRONS/PHOTON) s (MEW)
(ELECTRONS /PHOTON} ’ .
L
J010 S.AEE=8% 3J.TEE-Os 3,33E-00 Jeasi-96  2,29E-03  2.36£-03 Zew2E-03 J008 * o010  3.39E-06 (3s8
015 3.17€-8n 3,368 2,216-07 JaiSE-fa  1,626-63  1.06E-03  1.70E-03 S913 ¢ L0155  b.8LE-Bs o336
030 2.472-84 2.94E=0% 5,00E-07 2,83E-as  1.,23E-03  1,26E-03 1.28E-03 018 *  .928  1,126-03 332
030 2.20E-%h 2.206-8% 1,336-00 2.392-8s A, 83E-0v  4.16E-0h  8,305-0n T027 * L0830  2.27€-03 .330
SO00 1.886-84 1.0nE-G6 2.71E=16 1,31Ie0n  5.795-0s  S.86E-04  5.90E-00 TO37T v L8438 3.7eE-0) .329
S350 1.SEE-Q% 1.61E-Bk S.67E-06 1,630  4cS1i-Sk  6.5hE-By  .57E-0W 1066 * 850 5,50E-03 .329
o080 1.35E=04 7.97E-06 1.43E=Bh  3.65E-8s  3.656-06 3. 05E-06 T855 % 060 7.33E=93 (329
o070 1,17E-06 1o216-08 1.38E-@s  J,07€-8v  3.06E-0% 3. 02E=06 2062 %  J078  9.81E-03 329
080 1.03E-0v 1.93E-86 1.75E-05 1.20E=8e  2,69E-0e  2,65E-04  2,57%-0h T069 *  L080 1.23E-82 4329
P890 9.196-85 9¢JNE-0S 2.81E-85 L A3E-@n  2.a36-8e  2,378-0k  2,262-00 JO73 * 090 1.58E-02 ,330
100 B.28E-08 4.38E-05 3.21€-08 1.A3E-Be  2.27E=0b  2.19E-0% 2. 0sE-0u ‘o1 ¢ L1098 1.80E-02 .330
3325 6.5ML-85 B.GUE-05 S.41E-03 1.28E-Te  2,19E-0%  2.8E-D%  1,77E-8% L0898 % 128 2.68E-02 331
1150 S.39E-4S 5.43C-05 9.30€-05 1.A7E-fe  2.k1iefe  2.19E-04 L TGE-R6 2082 * L1538 J.S1E-02 333
300 3.9NE-45 3.9TE-85 1.896-9% 2,2)E-0%  3.50E-0v  I.06E-06  2,215-04 t092 * L2080 S.SPE-02 333
1300 2.92E-05 2.56E-83 AL TSE-06 S.M1E-0s  T.e8i-0y  6.31E-04 4, 19E-0e 13T % L340 1,06E-91 360
oa00 L.08E-95 B.38£-98 B.ITE-O6  1,28€-03  1,09E-83  7,02€-04 T198 % JM00  1.58E-91 o366
T 1 27E-88 1.81E-83 1.82€-03  2,61£-03  2.20£-03  1.39E-03 T33% v L8600 2.,78E<01 ..336
«800 S 826-08 2.00E-03 2,30E-03  ©.09E-03  J.h3E-03  2.126-03 W82 % LBO0  M,C3E-01 JJI6T
1.008 C aSE-18 8.02E-03 4.03E~BI  5,59E-85  e.67E=03  2.3sE-43 B33 *  1.800 S JLE-01 378
2,000 So70E-08 9.FSE-03 9.35E-03  1.26E-92  1.02E<02  5.65E-03  1.02b 7 2,900  1,1TEe0D o827
Pt Go29€-08 1.00E-02 1.04E-B2  2.22E-02  L.77E-DZ  0,63E-03 3882 ° o880 2.ITESRE 499
74000 CZ7E-08 2.77E-02 2.77E-82  3.15E~02  2,44E-07  1.0+E-02  S.630 2 7.088  &.00£000 870
10,008 S T0E-86 3.A0E-62 3.00E-0Z  3.76£-12 2.07E-02  1.11€-82  B.212 ¢ 19,000 5.03E+08 819
20,000 S13E-08 G.5$€-07 A.SHE-8Z  8.83E-02  3.00Ee02  1.10E-02  1k.918 ° 20,980 9.81Ee90 T11
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" SILICON DIOXIDE

Trerymr

1072

LML LLL

104

T EVITH

NET CURRENT 1ELECTRONS/PHOTON)

QE SILICON DIOXIDE
E | SOLID - TOTRL
[ | DRSHED - PHOTD
| | DOTTED ~ COMPTDN

<

o R

10°!

LELLLAALI

102

vyrrmmm

103

1074

FORNARD CURRENT( ELECTRONS/PHOTON)

L Lot L1 ll) 1

SILICON DIOXIDE

SOLID - O DEGREES
DASHED - 45 DEGREES
DOTTED - 90 DEGREES

L1 riryl

L. i1 112t}

2 »
(=1 N N\ (=1
—E N N ~E
- :- \ =
C ; ~ n
" s S~ i -
L] l.lllllll A L.t 2 11111 1 1L LilJ1
102 107! 1 10 1072
PHITEM ENERGTIMEY)
PHOTON HET CURRENT FOIWARD CURRINT
EMNERGY PHOTO PHOTO COMFETONR TITAL 0 DEG o5 9256 90 D=6
(MEN (PELED) (F75) LELZCTRONS/PHOTON)
(ELECTRONS/PHOTON) R
olLl0 2¢23E=0h 2,%6c=06 T ITE~08 2.23c-06 1.22E-13 1.26E-03 1.30E-03
o015 1.83E=On 1,89c=06 21,90E~07 1330w 3.,005~0% $.21c=0% Betu3E~04&
2020 1.5kie0b 1.55E~0w w 32E«07 1.5ec~06 S4805=0n 5+99E=0% BeNIE=NY
2030 1,15E~0% 1.105~06 1.21E-95 1,.ti5E-06 1.61E-04 3.67E=De JeThI=li
4080 G.16E=05 9.29E~05 2,58E-06 9,¢2£~05 257TE~00 2:b0c=06 2:6TE=04
2050 7Te53E-05 7.015=05 &,795=-06 3.03:-0%5 1:.98E=~04 $.9%E=04 190506
+0ED 6433E-05 6Gae0E~0% 8,00E-06 7T.13E-05 t1.61E~08 1.60E=-00 1.582=0%8
w070 S 4bE+05 S5,09Ei=05 1,265=05 b.33E-05 1. 39£~84 1.37E=06 103220~
o080 #oTIE=05 wo7?7E=05 1.805-85 6433205 1.2TE~0Os ta232=0n 1+15i=0%
090 ®,17E-05 w.20:=05 2,50¢=0% 6.57c=05 1.21E-00 1.15c=0w 1. 06E=0u
«100 3,71C-05 3,7wE~05 3.35I=05 7.03E~05 1.21E=06 1413e=0n Ge73IT=05
2125 2,9DE=05 2,31E=0F 6.12E~0% 3.012-05 1,00E=0n 1.255=06 GePEE=1S
e180 2,37E=05 2+ 38E-05 F455E-05 1.221~0= 1230:=0w 1,57¢=00 1617C=0n
o200 1.74E~05 1,T2E=05 2.02E~H6 2.13E-84% 3.10E=0h Z2abhE~T4 1e73E=Nw
2300 1.09t=85 1.09t=05 S.09k~0s >.20c~0w ?:23%=0= b 06E~0% 3.74C«0n
il 7935206 9,22:-06 Fe30c~-04 1.285~03 1.07c=0) 6e555=0~
=000 Cauni=06 1.95¢-03 1.,35:-03 2.b60z2-03 2.,19€=-03 1+ 32E~03
«300 2. 365-06F 3,11:-03 3,115~-03 weiSE=-03 3.k 3z=01 2.02c=03
1.000 . BeB1i~0E wo32E«D3 «w.33c=-03 S.68c=03 Seb3E-03 2.70E~03
2.000 2.9%E08 1,02:-02 1,02Z-02 le2&2=72 1.02:=-02 Hawle=N3
w009 2eT1E=DE 1,9%7-02 1.35:2-02 2426502 1.78z=02 8.25C=03
7100 2.6TE~06 2.89E-D2 2.93E-02 Je22:-=02 2.L7L=02 G9.,92€-01Y
16,000 2.65E~06 3.5%c=02 3.3¢5-902 Ja9at=02 2.91£=02 1.055=02
20,000 2097:iv06 ~o72:f=-02 &, 71E-02 hoGuc=02 JetbE=Q2 2. 052=02

107!
PHOTON EMERGYIMEVY)

EAS
(L1 3]

+«009
o016
o013
«028
032
2046
«053
<058
2061
062
2063
2062
sO06
«080
117
+135
e 330
ewdi
613
Len2e
5.072
5eb2a
8,20%
14,909

'Y EEEEERNEREE NI I B A BRI B B

1

ELECTION
ENERGY
(nEY)

«010
«015
«020
«030
= 0%0
« 050
2060
«0d70
<080
« 390
«100
125
»150
a200
+300
=00
600
<800
1.000
2.000
=000
T.000
10,000
20,000

RANGE
(GH7Cv2)

"3.22E-0w

6.51E=Q%
1.075=-03
2,18%c¢-03
34b0c=03
5.31z-03
T.27e=03
e NE~D3
1.19E=02
1.L6E-02
1e7<E~02
2.52E~-02
3.00E~02
Seelc~02
1,01E~-01
L+5%E=01
?.T0i-01
3.,92€-01
S.17E=-01
1a1=c+00
7.32E¢00
Xe9uEs 00
bYakwde00
a,805¢00

10

QB4AR

«369
365
«363
« 353
e 363
o306
» 365
« 365
+3b6
o367
« 357
« 369
370
373
379
+ 385
» 390
007
ohld
w67
532
806
«052
o730




SILICONE

10t

107

10-2
10-2

5
- -
% g
S =
d E
= - -
zb b
§ g
! -
- s \\
w : AN j;
SE s N\ - T
- : N\ SILICONE
- N\ SOLID - O DEGREES
C : N DASHED - 45 DEGREES
S DOTTED - 90 DEGREES
A :Illlljll 1 | RN L 11 1L 1) | 1 Ll L1l L 1 L L LLlill L L3 L b1l
102 1071 1 10 102 101 1 10
PHOTON ENERGY{FEY) PHOTON ENERGYIMEY)
PHOTON NET CURRENT FORMARD CURMINT E9AR ® ELECTRON RANGE RABAR
ENERGY mOTOo PHOTO COnPTON T3TAL 4 IEG 5 DEG 99 XL {qEY) ¢ INERGY (Gn/Cu2)
L. A} {FELED) (Fs$) tELES TRONS/PNOTON) b d (MEY)
SELECTRONS/PHOTON) .
- - »
2010 1.79E=06 1.90E~0s BoBsE-D0 1el735=00 B84 TTE=0h 9. 0AE~00 9eIN =04 <209 * .10 2.96E=00 W17
o015 1,48C=06 1,53E~0n 1.82E=0T 1.83c=06 $.81E=0w 5498c=00 0.17€-0% oill * «018 . 00608 413
«020 $.26E-0% 1.27c-06 #e23E~07 1.25E~0w ho2ii=0b 8.35C=06 8o h7E=0n «01% * -o020 F493E~00 yuil
o030 G.4SE=05 B,36E-05 1,2PE-06 9.57:~05 2+66E6=06 2.72E=04% 2.12E=0% «028 * « 830 2.02E-00 .1}
08l T.53E=05 T.6eE=45 2.01E-06 7.8iC-05 12.92E~06 1.90E=06 1. G0E=04 2037 ¢ + 060 3+34E-03 owil
o050 6.20E=0% 6,27E=05 5.29€=06 B.7)i~05 1.89:=00 1.50E~0k 1ew9E~0n LY A «8%0 e 93E-0S 812
860 8,22E-05 S5.20E-05 #.92c-06 1e20E=0b 1.23E~04 1. 20E=0» +054 * « 080 B.TOGE-E3 4013
ofiT8 & ASE=25 A, 53E«05 1.39E-05 1410506 1.07E=D% 1. 01E=0% 2055 * +AT0 8.82E-03 a3
0080 3.9E~03 J.ME=05 Z,8IE~05 5.3sE~05 1.03€=06 9.03E~-05 2. 94€E-05 +057 & 2800 1411E=-02 o4in
<090 I 05E=05 3,e7E=03 2,B2E~05 6.27:5-68 1+02E=04 9.53E~-0% 8, 25E-0% 2057 ¢ « 098 1.36E=02 <013
2180 3.07E=05 S.09E=05 I, 70E-85 &4.858-05 1o 06E~00 G.6TE=DS T« 90E=05 <457 * «100 1.62E=02 .#15
o125 2.M8E=35 2.81E-85 6.33E-08 9. 33€E~03 1.32E-0% 1.16E~0& 8. 08E-05 056 ¢ 2128 235682 017
o150 1,9 E=0% L1.97E=0% 1.12E=04 1,31E=04 1.79E~0h 1453E=-00 14 028=04 <60 * 2150 3,18E~02 W18
200 1.02E=88 2.42E-03 2,29E~06 24433-04 3.22E~0n 2.89E=06 1.65E~00 «A77 = «200 S.B5E=02 021
e300 9.M1E=06 9. 83L=05 S5 80E-0k" S,83E=00 T«68E=0b B.38E=04 3, 71E-0% «131 * »300 GahBE=02 L0627
Y 1] $eb2E-306 1,09£~03 1,03E-83 1437E~D3 1.126-03 Qo bIE=0h «195 * RY1l} 1o06E=01 4032
«600 e S0E~06 2,22E-0Y 2,22E-03% 2.03E-03 2.32€=-03 $1.31E-03 o33k & <880 2454E~01 o063
+808 BeS1E~086 3.56E=03 3. 5:E-193 oG E~03 3 60E=-03 2.01E-03 b8t ¥ 400 J.T0E=81 o3
1.800 SeilhE=6 ».92E~03 &, 92E-83 b 12E-93 R 97E-03 2.76E-03 +632 ¢ 1.000 heB9E=01 .abb
2.01E° 06 1.1%E-82 1.1)E-42 L.37E-02 1.99E=02 3.643E-03 LehZh * 2,088 1.0%008 4311
2.206-86 2.18E-02 2.19E-82 2ahbE~02 1.91£-02 B.29%~-03 3.076 * L) 0 2.23E%00 L5719
3422592 3,22E-02 3.91E-#2 2.86TE-02 S.99E~-93 5,620 * 1 4 [ ] 34020008 . b0d
] 3.93£-82 J.93c2-02 he20i-82 $,15E-02 1. 06E-02 $.199 * 18,000 S.SUEC80 807
28.088 $o23E=02 %.23£-02 Sen3E~-02 3.99€-02 $4087E~-02 16,986 * 23.300 S.THE* NS 788




TEFLON

SETTEFLON &
£ | soLIC - TOTAL
- | DASHED - PHOTO
[ | DOTTED - COMPTON
& o
e e

T T UTTIEY

T

10-3
103

LELLAARLL

1074
10-4

HET CURRENT (ELECTRONS/PHOTON)

FORMARD CURRENT(ELECTRONS/PHOTON)

\ :
8 ~
".° N w
Sk N e
- AN TEFLON
- \ SOLID - O DEGREES
r b N ) DASHED - 45 DEGREES
~ DOTTED - 90 DEGREES
i ; N
1 I‘IIIIllI "l I 4 IIIIIlL‘" 1 L2 L LAl — L Lt rlll) 1 L L1l1lll 1 L b L iill
. 1072 157! 1 10 102 107! 1 10
1‘ PHOTON ENEREGYIMEY ) PHOTON ENERGY{MEY]
N A
PHOTOM NET CUIREMT FOI/WASD CURR:ENT E3AQ® » ELECTRON RANGE R3AR
ENEGY PHOTO PeOTO COnFTON TOTAL o G &5 DIG 90 Jtea (L5 R ENEAGY IGY/Cn2}
{"EV) (PELEC) (F75) (ELES TRONS/PHOTON) . (®EV)
LELECTRONS/PHOTON) .
-
w010 1,12E=06 1,16E=-0& 6.3IBE-08 1,125~-0% 8.89C=0 2= 06E=Cb 5.275=04 <809 * <010 3.t7c=0 420
015 B8.0TE=05 B.083i-05 1.66E=87 3403E-0S 2.912~0% J.00Z-06 3. 03E=0~ 2016 * 2015 Boebf~0« w18
o020 6,2bE=05 B.21t=05 3,92E=07 6.32E-05 1.99£~104 2e0«E=00 2. 10E-CQ6 «0t9 *° «020 1.,07€~03 .»19
o030 #.38E=-05 #o36E-05 1416Z=06 G,e3Z~05 1.15E~0w 1.20€~0% 1422E=Nw «029 * «030 2+175=03 . =20
2080 3.3Di=05 3.32E-05 2.€2E=06 3.551-05 3.282~-05 8.36E-05 6a WE=O> «037 ¢ il 3,60E-03 .21
«050 2,0bE«0% 2.67E-05 5.01E-06 J.13C-05 bebbc-05 bae8E~05 &4 JuE=05 eliel * « 050 54 J1E=03 @23
«0b0 2.19E=05 2,22£-05 %453c=06 3.05C-05 5.715-05 S.buE=05 S5¢19E=03 05 * «060 Te29E~03 L02%
o070 1.88E-05 1,88c-05 1.33E-05 3,21:2-05 Sebbi=05 3+16£-05 weH7E-05 «0eb * «070 9.31C=03 425
2080 $.63E=05 1.63e=05 1.%63-8% 3.33(-05 S.Eut=nb 5.165-05 e 30c~05 ol ¢ <080 1220-02 425
2030 1.4JE=05 1,03E=05 2.7&Z-05 6418E-05 Ss54E=05 =y 23E=N5 203 & «0490 LeiBE=02 w26
2100 1.75E=05 1.26E-05 J.68C~-05 ToDuwE=05 5.17E=05 “s50c-05 02 * «100 1475E-02 827
e125 94T1E-06 9,T3E-06 &.70£-05 1.05:2=0» 8.87E=-05 S,7%3~0> wles © «125 225<E~02 w23
elb0 7,07€E=0b 7.88E-06 1.18E=0k 1.1%9<-0+ 15GE~00 1.30c~04% 7.97E=05 2051 * «150 Jew3E=02 L5831
2200 S5,68E=06 S5.b5E~06 Z.265-0k 2e31.-04 Je01E=0e 2.49i=0k loubi=0w «073 & «200 Lat2b=02 o836
«300 3.56E=06 5.73c~06 5.75.-0« Tawlit=ln ba03E=T JaulE=0k «130 ¢ «300 1e¢02e~Q1 oh=0
«=00 2461300 1.,8wE=03 1,0eE-03 1.33z-03 1.09:=03 bs1bEeli «19% * ohDD 1.5%6E=01 awad
+000 1e77E=06 2.195=03 2,28&-03 24T65-03 2.25%=03 1,25c=03 336 * « 600 24Twcw0t 57
«300 1e02E-06 3.58i~03 3,30:-0) he35€-03 3.53-03 1.32€-03 setl ® +800 3.94c¢-01 w0l
t.000 1a23E=006 ®.36I=03 wo332-03 €e07:-03 w.A2:=0) 2.57-03 632 * 1.000 S.20E=01 o673
c.00R 9,2Pc~07 1.33:=~02 1.1%:-02 t.332-92 1,06E-02 S5¢15C=03 1e223 * 2.000 1.185+00 ,526
Lo 000 . Belbi=0? 2.132=02 2.13Z-02 2.33c=02 1.,%6E=-02 7.30c~03% 3.07% * L. 000 2.37c+00 .59
7.000 8,105=07 3.31£-02 3,11:.-02 Y.36:=12 2455c~-02 P. 326113 2616 * T.000 wsQwecs0D L8657
10,000 8,080c=87 J,7PZ+07 J.77:=02 -sQ1E-02 * 3.00€-02 9o 4%E-D1Y S.191 * 1p.000 2+59€200 .99
20,000 2eH3IE=07 . SEI~02 wedp:+02 Selnien2 3.,77€-02 9.702=0% 16.%91 * 20,000 Le02E001 4777
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NET CURNENT |ELECTROMS/PHOTON

HOTON
EMERGY
(WEY)

=010
«415
«020
«030

beTwmER
SOLID - TOTAL
DRSHED - PHOTO

DOTTED ~ COMPTON

102

1074

10°!

WATER

103 10-2

1074

FORWARD CURMENT ( ELECTRONI/THOTON)

w w
. [}
e =4
\ WATER
N SOLID - D DEGREES
N DASHED - 45 DEGREES
“\ DOTTED - 90 DEGREES
S
| L A e YN L 1L Ll ii) L L NN 1 Ll 1 tiill L Lt L ilLl
102 10! 1 10 102 101 1 1D
PHOTON EMERGYIMEV) PHOTON ENERGY(MEV) .
NET CURRENT FOIWARD CURRENT €3AR * ELECTRON RANGE  RBAR
moTa PHOTO COMPTON  TITAL 0 JEG &5 DEG 90 DEG (A5V) *  ENERGY  (GM/CW2)
(PELEC) tessy {ELEC TRONS/PHOTOH) . (wEV)
(ELECTRONS/PHOTON) ' .
L]
B.S8E05 G.20E-83 #.33E-85 3, I7E=0v  1.500-06  JoBuE-04 2003 * (810 2.30E=-06 (A58
B.90E-05 12.66E-07 5.33E=05 1.98E-8+  2.05E=0% 2412604 015 % 015 B.TOE-Gs 4S8
$.83E-08 3.92C87 & STE-09  1.34E-Ge  1.3850s  1.42E-00 J019 % L0820 9.0SE-0h JaBb
To10E+08 1.26E-06 3.23E-05  7,98E-05 8.12E-03  8.26E-05 2028 ¢ JU38  1.93E-03 oa57
2.086~85 2.B6E-06 2,53c-05  5.69£-05 S,71E-05  5.63E-05 W036 % J0A0 3,206-83 489
2e92E-05 5.82°06 2047E€=05  4eb5C=NS 4 ,56E-0F &, 37505 B8 (850 &,72E-83 Ja68
1.5FE+85 OuuhE-06 2.5vF-05 #.20€-05  .08(-05  3,E36-05 bt % (080 B.eBE-03 461
2.35€05 f.88E-85 2.33E=05 4o36E«05  4,026-05 3, JLE-05 5 JUTE B.eEE-03 M2
{o17E+85 2.18E-05 J.85E-08  w.81E-85 . 30E-05 3. 31E-05 080  L1.06E~02 483
$e82E=05 3.855+85 8.07E~05 5.39E-05  ©,86E=05  I.M7E-05 o L090  1.30E-02 A6k
S.0hE-N6 &,11E-B5 S, BLU~08  6.66E-05  5.68E-05  J.a0€-08 s L2100 1.5E-82 AP
S.ISE=Bb To59E-33 8.2PE-05  1.06E-0e  B8.79E=05  5.32E-8S s 125
So82E-96 1.23E-Bh 1.29E=0h  1.82E-0h  1.336-04  7.67E-05 s .15
N f1E=86 2.83E=06 2,57E-U6  Je28E-8e  2,61£-06  1.85E-04 ¢ L2080 &,
2.90E-06 ©.62E~B4 G.NFE-0n  7.95E-fh  8.45E-0%  3,92E-0h 129 % L300 9.10£-02
1.802E286 1.176-03 1.4PE-¢3  1,63E-03  1.18E-03 6. 25£<0% o136 & MDD Lo39E-01
1o25E=80 2o68E=13 Z.33E-03  2,98E-03  2.40E-03  1.27E-83 2333 ¢ 689 2.eME-81
1.00E=85 3.9ZE=0) 3.92E=03  4.69€=03  3.76E-83  1.95E~D) a8 % L8B3 3.SSE-01
$.70E=07 S.02E=83 S.43E=03 6. e3E-01 S.14E-03  2.60E-03 W632 % 1,000 A.S8E-N1
$.52E=87 1.25E=82 1,23E-02  1,03E-02  1.126-82  5.1BE-9S . 1,03£000
BuTTE~RT 2.326-02 2.32E-027  2,50E-02  1.93E-02  7,77E~0 . 2,18E000
8,826=87 3o ISE-02 3. 35E-02 3.57Ee02  2.88E-02 9. 20E=8Y . S.87Ee00
SoABE~DT AoBlEe82 e WBE-02  #,236-02  3.46E-02  9.86E-03 . N 93EeR0 LT20
S.L2E=07 S$e226-07 5.28E-82 5.36E-02  3.92E=02  9.a9E~D3 16669 * 20,008  $.95E000 000
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