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Calculation of primary energy transfer and effective
inactivation cross section of biological targets for
heavy charged particles based on microdose concept

Abstract

The distribution of primary energy transfer in a small track segment in water
(based on the microdose concept) was calculated according to the newly developed
method with an IBM-7044 computer for heavy charged particles, which have energies
of 4~12 MeV/amu and effective chages of 1~18, and varying the cut-off energy of
delta-ray (125, 250, 500 and 1000eV) and the target size (J/W=1/1000~1/10 in unit
of 100 A/eV). The distributions of primary energy transfer for all of these cases are
presented as the function of //W. With the results obtained above, the ratio of the
effective inactivation cross section to the geometrical cross section for the biological
targets (Sen/S;) were calculated for heavy charged particles on the basis of 7'-distribu-
tion and one-target model.

Feb. 1969

Taxkao NuMaKUNAL, SATORU OHTANI, and KaTsuo Kawar
Division of Health Physics and Safety

Tokai Research Establishment

Japan Atomic Energy Research Institute.

Nosuo Oba, Visiting Researcher
Tokyo Institute of Technology, Research Laboratry
of Nuclear Reactor.

MR IR BRI AIT & &5 < BRER T 3
BRI 5 & C—RE = % v % — 5505 0 31

L2 =}

WEPREERICD & SOT, BERER T OKTENREho—R\ 3 v F - 504 %, Fii
WCBAZE Ll iEkic & » T IBM-7044 TEE L1z, AHWERTFOEHER(1~18), zhr¥—(4
~12MeV/amu), FuEHD cut-off THuF— (125~1000eV) BLUEHDORk XX (I/W=1/
1000~1/10, 100 A/eV) D3 ~TOMAEE DEAICDNTRD 12T 40 ¥ —HENHOE#RE,
—RHLANVF-—FEOREL, BHNOAREILOBEMELTRILIED. ZhOEDF— 405
H#FRIT one-target model 2 WA L, T-47iICd & SO AERBN TICXT 2 ENAEZINIEE &
FIZZHMERE E Of (Ser/So) ZRoFIC L7

1969 4 2 A
AARRETF RS REWER
RipHFEiLEEmE SEHE

WE R wmo M

X 7S BE

moooa B i

EEMER

# m 8B %

(RRELEARFEFFELEZWER)



JAERI 1179

Contents
INtrodUCION ....ciiiieiii e 1
Method of calculation ..............oooooiiiiiiiiiiiii 2
2.1 Formulation of target theory based on T-distribution....................................... 2
2.2 Effective charge of heavy charged particle.............coooovviiiireiiieee 3
2.3 LET for heavy charged particle and electron ..................cc.ooimiiiiii 4
2.4 Slowing-down spectrum of charged particles ...............c....ooi 5
ResUlts ..o 6
Acknowled@ement ..............oiiiiiii 7
References ..........oviiiiiiii 7
Tables....ooooi 9
=} xr
B e e 1
BT T e 2
21 T-2ICH ESORBEBER O o 2
2.2 TR T DERIT R oo 3
23 BB TFELETD LET oo 4
2.4 FBRFOBER RT P IV 5
B e 6
B B 7
3 B 7



JAERI 1179 1

I. Introduction

Ionizing radiations transfer their energy to the medium by many types of interactions with
matter. The specific characteristics of the energy transfer are principally due to the following
two aspects of the primary energy transfer, that is, the quantum theoretical discontinuity of the
interactions of ionizing radiations with matter, and the high degrees of the concentration of
activation events around the track of ionizing radiations and also of the intercorrelation of the
activation events on the same tracks as well as on the neighbouring tracks. Therefore, the
primary energy transfer are not produced completely at random in space and time but along
tracks of ionizing radiations. Consequently, it is expected that degrees and types of the physical,
chemical and biological effects of ionizing radiations are different depending upon the types of
interactions and the amount of transfered energies.

Therefore, the input quantity, which has been used to represent the relationship between dose
(input) and effect (output), must be sufficiently reflecting the specific characteristics of the primary
energy transfer. However, these characteristics can not be fully expressed in the conventional
dose concept (the macroscopic dose; the dose in rad unit?), in which the transfered energy is
averaged over the volume element in the macroscopic scale of medium. Hence, new concept
was for a long time wanted for to represent the input quantity relevant to the dose-effect in the
radiation biology and protection. Recently, for this purpose, the concept of microdose was
introduced and theoretical as well as experimental studies have been developed since 19592):%,

In this paper, the distribution of primary energy transfer in water medium based on the
microdose concept was studied for heavy charged particles, which have significantly different
quality effects compared with y-rays. Furthermore, using 7, which was introduced by one of
authors as one of the input quantities based on the microdose concept, survival rates and effective
inactivation cross sections of the biological targets were obtained. The biological system is here
represented by water medium as an approximate substitute.: Input parameters used for calcula-
tions are given in Table 1. These calculations are carried out using an IBM-7044 computer. The

Table 1 Input parameters
Kind of heavy ion, Z: 1H, ;He, 5Li, sB, ¢C, 7N, 50, oF, 10Ne, 1sA.
Incident energy of heavy ion, E,(MeV/AMU): 4, 6, 8, 10, 12.
Cut-off energy, n(eV): 125, 250, 500, 1000.
Number of primary ionization per track per target, j: 0, 1, 2.
Target size, [/W (100 A/eV): 1/1000, 1/300, 1/100, 1/30, 1/10.
Average diameter of target: /.
Average energy required to produce one primary ionization: W.
Density correction: Xo=0.23, X;=2.0, C=-3.47, a=0.519,
m=2, 69
Input data for water medium :
N,.=3.33698 10% els./cm?
Z=10
A=18.0153
0=0. 9982 g/cm?
I=T74.1eV
mc?=511. 009 keV for electron and 931. 478 MeV/AMU for heavy
charged particle, 2me!/mc*=2. 54926 x 10-%2 keV.
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principal object of this paper is to tabulate the numerical values of the ratio of the effective
inactivation cross section to the geometrical cross section for the biological targets for various
kinds of radiations, together with the values of L\(E), P(E, ) and f,; which are defined in the
following section. '

2. Method of calculation

2.1 Formulation of target theory based on T -distribution

The formulation on the statistical structure of the absorbed dose based on the T-distribution
has been described in Ref. 3). First, a fundamental quantity, 7', is introduced for the microscopic
description of the primary energy transfer into a target volume.

T : The transfered energy per track per target. T is independent of the dose and dose-rate.
If the number of primary ionization® produced by the track is j, T is given as follows,

A U PP (1)
where W is the average energy required to produce a primary ionization. When the LET of a
track is L, and the average diameter of the target is /, the average T, T, is given as follows,
T 0Lt oo e (2)
Now, let us define P(E, T)4T as the probability that a track with energy E gives T between
T and T+A4T. Then

PAE, TYAT =P(E, )4, v oeooeoeeoeeeeeeeeoeeeeeeoeeoeeeeeeoeeeoeeee (3)
SYP(E, T)AT =1, oooooeeeeeeeeeeeeee oo (4)

T=0

ng(E,j)AJ—l, ................................................................................. (5)

P(E, T)=—é7P(E, T e (6)

If the mean diameter of the target, /, is sufficiently small that the energy loss of the particle
passing through the target is negligibly small compared with the particle energy, each ionization
event along the same track may be regarded to be stochastically independent of each other. Then
Poisson distribution will be a good approximation to P(E, j),

P(E, ,-)=@exp_<3), (7)

where 7 is the mean j given by T/W(=IL/W). The expression of eq. (7) may be modified to
the following form,

P(E,j):ﬂ"—/jlexp—(%). ............................................................... (8)

Then, frequency distribution function for T, n(T), is given, when the total flux of ionizing
particles in the volume V of the target has an energy distribution ¢.(E), as follows;

AT =(BUEISUPIE, TIIE, ..covverevesecconissess oo (9)
—%ngst(z«:)P(E B (10)

*>  Here, though the primary ionization is assumed for the primary activation for simplicity, this does not restrict

the generality of the following discussion.
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where S, is the geometrical cross section of the target. The effective inactivation cross section of
target, Ses, usually varies with the quality of the radiation. On the other hand, if for a decisive
event to occur at least a certain number of primary ionizations, j,, must take place in the target,
Ser is described as Sex (E, jo).

When the targets are in the radiation field where the charged particles have the same energy,
E, S.s is given by

.
SulE, jo) :So[l—’zoP(E, j)], ............................................................... (11)
Z

! [0 S (12)

J=1e

where 33 P(E, j) is the efficiency for decisive event of the particle with energy E.
J=Je
When the target is traversed by the particle flux @(E), the number of decisive events per
target will be

Sseﬂ(E, FOBUEIAE. ..o e e, (13)

If a single decisive event is sufficient to produce the particular biological action under con-
sideration (one-event model), the survival rate is

h0=exp—|:SSeﬁ(E, jo)¢t(E)dE], ............................................................ (14)
=exp——[¢_§tSo (1 —]:gjfj)], .................................................................. (15)
where
;$,=S¢,(E)dE, .................................................................................... (16)
and

{$(B)P(E, jaE
S o s 7)
foB)aE

Equations (14) and (15) are of a so-called exponential type, and if two decisive events are
sufficient to (two-events model), one gets a survival rate of exponential type, as long as the
number of the targets in a biological system is unity (that is, one-target model).

In this paper, calculations were carried out with the one-target model for three cases; j=0,
1 and 2.

2.2 Effective charge of heavy charged particle

When a heavy charged particle passes through matter with a velocity comparable with the
orbital velocity of its own electrons, its net charge will fluctuate rapidly as electrons are captured
and lost in the rapid succession of collisions with atoms of matter. While the deriviation of the
effective charge for heavy charged particles has been studied by many workers experimentally as
well as theoretically, the empirical formula introduced by Northcliffe is here made use of

Zeg?=272(1—1. 85e~%),
L1378 e (18)
7

where Z is the atomic number of the ion and A=wv/c. The calculation of Z.4* was carried out
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for ten kinds of heavy ions and for five kinds of incident energies. The numerical values of

Z.i? are shown in Table 2-1.

2.3 LET for heavy charged particle and electron

Let us divide the total energy loss, L.(E), of charged particle into two parts, that is, the
collisional loss, Lei(E), and the radiative loss, Lr.a(E). Furthermore, the collisional loss is divided
into two parts, depending upon the actual amount of energy loss, @, of a charged particle in a
single collision with atomic electrons;

Lei(E)=LiE) 4+ La(E). ..eeeeeiiiiiiiiiiiiiiii it (19)

The local LET, Li(E), is the energy loss due to the “distant” collisions in which Q is less
than a “cut-off” energy 7, and on the other hand the Lq(E) is the one due to the “close” colli-
sions corresponding to @>7. Therefore, exactly speaking, L/(E) and La(E) have to be expressed
as function of E as well as 7: that is, L,(E, ) and Lu(E, n).

In the actual calculation of LET, p was taken as the cut-off energy which means the lowest
energy of d-rays at a moment of their origination.

The energy loss for the distant collisions is given by®

4 2,2
(—‘;—f)gq: L{(E, 1) =27’;Z e (21”1/3/32)}72) ] (20)

where N. is the number of electrons in unit volum of the medium, 7 is the electron mass, I is

the mean excitation potential of the medium, and & is the finite-energy-density correction. STERN-

HEIMER® derived an approximate analytical expression for 0 as follows;

=0 for X<X,,
6=4.606X+C+a(X,—X)" for Xo<X<XKi, oo (21)
0=4.606X+C for X>X,,

where X=1/2log[#?/(1—p%)] and parameters X, X;,C, a and m is given in Table 1.

In order to get Li(E,7) numerically, we have to fix the lowest cut-off energy of O-rays, 7.
Four values of 7 were chosen, 125, 250, 500 and 1000eV, as shown in Table 1. The values
of Ly(E,n) are tabulated in Tables 2-2 and 2-3 for heavy charged particles and electrons,
respectively.

The energy loss due to the close collision can be derived using Moller cross section, % (E, Q),
which means the probability per unit path for a transfer of energy @ from an electron of kinetic
energy E. 2(E, Q) is given by

3(E, Q)=27’:;g =.é[1 + (£5)2+ (7;71)2@2—»277:1(—%6)] R (22)
Then, La(E, ) is given as follows;

dE Qux
("5) Q>”=Lcn(E, n)=S” Q3 (E,Q)dQ

Ml B 1= Y

N T A — @

where Quex=E/2 and 7=E/mc?+1.
The radiative energy loss is given by Racan” as follows;
Le(B)=(E+ 1) D m:ZAZi4+1)Pead(E), «ooovviniiiiiiiiiiiiii (24-a)
3
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2(1 244
Brsl B) = 25%0; in(E, +po>—%g§ff)
2. T 2 .
X [In(E+ 01— 44 B.5 o )}, .......................................... (24-b)
and
F(zo)={ ) e (24-c)
0 Y

where p=mc?, E,=E/u+1, po=[(E/u)(E/u+2]"2, zo=2po(Es+po), n; is the number of i-th
atoms per unit volume, and Z; is the nuclear charge of i-th atoms.

The values of L(E) calculated as the sum of Li(E,7), La(E,7) and L.a(E) for electrons
are tabulated in Table 2-4.

2.4 Slowing-down spectrum of charged particles

The energy spectrum of the charged particle flux, resulting from the slowing-down process
in the medium, is the one of the most fundamental quantities for the analysis of chemical and
biological actions of radiations. For heavy charged particles, it may be assumed that the energy
loss of heavy charged particle in the test volume of interest is negligibly small compared with
the primary energy of the particle. Therefore, the total differential flux of heavy charged particle,
$5(E), is simply expressed as a delta-function of primary energy, E,. For electrons, on the other
hand, the total differential flux, ¢s(E), is calculated according to the modified continuous slowing-
down model® with the use of L(E) and integrated d-ray production cross section, 3 (E’ , E), and
given as follows;

Fjmax

BE)=LAE) [ L(E)+{  4/(BNS(E!, BXE,

E;max/2

+SzE

where Iy(E) is the integrated number of primary electrons per unit volume produced primarily

by the heavy charged particles, ¢s'(E) is the primary electron flux, and ¢;//(E) is the flux for
secondary electrons produced by primary electrons.

s (ENS(E, E)dE’}, ...................................................... (25)

I/(E) is given as follows,” with the use of Ratherford scattering equation.
J(E) Em™* onet N, 2ne'N.Z* dW
S mczlgz Wz’
271,'64N Zeﬁzr 1 1 :|
me? ‘BZ L E Edmax
where E;m*=2mc24%/(1—£2) and shown in Table 3-2.

Integrated d-ray production cross section, 3(E', E), is obtained by integrating Moller cross
section, 2(E, ), which means the probability per unit path for a transfer of energy Q from an
electron of kinetic energy E and is given by eq. (22);

~ /2

J(E',E)= Sz S(E', E'"\dE!"
_2me!N., (E'+w? 1 1
T x EFE+20E (F-E)

(E'/2—E) (2E’+,u) . n(E’—E)]
(E'+w)?  (E'+u)E' E /7

where E''=E'—Q.

Since results for ions with arbitrary Z.; and mass M can be readily derived from the result
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for ions of Zi=1 and M=1 amu, the actual calculations of ¢s(E) were carried out for an incident
ion of Zg=1 and M=1 amu, for five kinds of primary energies, varying the cut-off energy of
d-ray and are given in Table 3-3.

3. Results

In order to get the numerical values of surviving rates, we have to calculate P(E, j) and f;.
P(E, j) for charged particles, for details, are expressed as

LV\LIE, /
P(E, j) =L(l‘ile(l—ﬂ exp——l:(—é;,) LUE, )| oo (28)

The parameters in eq. (28) are I/W, E,, 7 and j, and numerical values for them are shown
in Table 1. Therefore, as the first step, P(E, j) was obtained as a function of the two variables
Z and Iy/W for j=0, with the fixed E, and 7. Next, P(E,;) was calculated with a varying
7(=1,2) and the fixed E, and 7. The same procedure are repeated for five values of E, and
four values of 7. The numerical values of P(E, ;) are tabulated in Table 4-1. The parameters
in the formula of P(E,j) for electrons are electron energy, §/ W, pand j. Therefore, P(E,j) are
obtained as a function of electron energies ranging from 125eV to 55MeV and five values of
/W, with the fixed j and 7. The same procedure was repeated for three values of j and four
values of 7. The numerical values of P(E,j) for electrons are tabulated in Table 4-2.

The calculation of f, are carried out as follows. f; means the probability to produce Jj
primary ionizations in the target when charged particles pass through the target. Since there
are two kinds of radiation fields, primary ions and d-rays, f; must be obtained as the sum of f;

for heavy ions and for d-rays, and is expressed as

(e ENPE, HAE, (po(E)PEs, HAEs
f i= S e e e (29)
feB)dE {p(E)E

f; is a function of parameters such as primary energies of heavy ions, E,, cut-off energies,
n, }/W, kind of heavy ions and j. Therefore, actual calculation of f; was carried out in the
similar procedure as that for P(E,j). The numerical values of f; are tabulated in Table 5.

Finally, the calculation of surviving rate of biological targets for heavy ions was carried out.
As described above, when charged particles are bombarded into the medium, there are two kinds
of particle fluxes, that is, the primary ions, é,, and d-rays, Ps,

5t=ap+ad, ................................................................. e tseenae s (30)
where §,={$(E)IE, fo={ps(E)IE.

We have the following relation between @, and @,

I AT OO UU S DU O OPPRPRPPT TSP PRI PP PRPPP PSS P PR RRRPR Y (31)
where “q” is a numerical factor and corresponds to the total flux of d-rays produced by unit
flux density of heavy ions with Z.g=1, and given by

S¢,(E)dE={£,:a. .............................................................................. (32)

The values of “a” are tabulated in Table 3-1. Then @, is expressed as follows;

Bem=Ball b GZet?). <ot (33)
Therefore, if one target model is applied for the biological system, surviving rates of targets
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for heavy ions are expressed as follows;

ho=exp— (1 -I—aZ,gZ)So(l —’i‘i: f,-). ...................................................... (34)
j=

If the target is inactivated by single primary ionization, which means that the threshold energy
for inactivation of target is equal to W, survivals are expressed as

3

ho=€XP —PpSo(1 +@Zet) (L —F0)- +eieeeereietieieeieiei i (35)
When two and three primary ionizations are sufficient to produce the inactivation, the

surviving rates, denoted by Aos, and Ao+, respectively, are expressed as

o1 =€XP—BpSo(L A GZet?)(L—FoF1)s +vvvereeammirrieraoiiiiiie e (36)

Bor1+2=€XP—PpSo(l +aZet®) (L —Fo—F1—S2)e weorerireiiieeii e (37)
If we modify eq. (34) in the following expression,

Bo=€XP—BoSet(E, J), oo eeeeeeie i et (38)

we have an expression for the effective inactivation cross section as follows;

SulE, j)=50(1+aZeﬁ2)(l—j§1 ) (39)

If S, and @, could be given, numerical values of surviving rates would be readily calculated
with the use of values for S./S, in the case of @,=1. Therefore, actual calculations were
carried out on Sex/S,. The values of Ses/S, are tabulated in Table 6 in a similar fashion as for
fj, where f,, f1 and f, are replaced by Ao, ko and hgi142. Using these values, Dj; in a unit of
particles/cm?, which means the particle density producing 37% survivals, can be readily calculated
as 1/Sg if the geometrical cross section of target under consideration is determined.

Calculation of effective inactivation cross sections and survival rates of targets for heavy
charged particles using Z-distribution, which is an input quantity based on microdose concept,
is published!®. Investigation and discussion about fine structure of primary energy transfer for
heavy charged particles and its application to the target theory will be published.
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Table 2-1
Calculated effective charge of heavy ions, Zeyu, as a
function of incident energy, Ep. Because of typographical
limitations, E, and ZZ% are indicated as EP and ZEFF 2,
respectively. Powers of ten are indicated by the symbol
E; thus, 2. 47072 E 01 reads 2. 47072 x 10!.

o XP {XEV/AND)
4.00 6.00 8,00 10,00 12.00
RYDROGEN 1.00000E 00 1.00000E 00 1.00000E 00 1.00000 00 1.000008 00
HELTTM 3.99996K 00 4.000008 00 4,000008 00 4.000008 00 4.00000E 00
LITHIUM 8.99639E 00 8.95%458 00 8.99989E 00 8.999978 00 8.993998 00
BORON 2.470728 01 2.490522 01 2.496328 01 2.498398 0L 2,49924E 01
CARBON 3.50196E 01 3.56170 01 3.582598 01 3.591282 01 3.595328 01
NITROCEN 4.656228 01 4.79107E 01 4.844598 01 4.86936E 01 4,882028 01
OXYGEN 5.89964E 01 6.152748 01 6.26312E 01 6.318508 01 6.34889E 01
PLUGRINE 7.19396E 01 7,61899 01 7.815658 01 7.920658 01 7.98154E 01
Ngo 8.52797E 01 9,162448 01 9.47814E Q1 9.65533E 01 9.76269% 01
ARGON 1,77101E 02 2,166108 02 2.414318 02 2.584268 02 2,707058 02

Table 2-2

Calculated local LET, L*(E, ) in unit of keV/cm, for

heavy ions as a function of cut-off energy, 7, and kind

of heavy ions, Z, and incident energy, E,. Because of

typographical limitations, L*(E, ) and 7 are indicated as

FLLP and ETA, respectively. Powers of ten are indi-
cated by the symbol E; thus 5. 27452 E 04 reads 5. 27452

% 10%(keV/cm).

FLLP (REVZCM)

EP m 4.0 (MEV/AMY)

ETA CKEV)
5.123% 0.250 0.500 1.000
HYLROGEN 5.274326 06 5.96550E 04 6.6%680F 04 T.3ATAGE 04
HELIUM ?110980F 03 2.38619€ 05 2.66258E 03 2.93897€ 05
11THIUM A:Ta%16E 05 3.36640F 05 5.93843F 05 6+61007€ D3
BORON 1.30318E 06 1.47391E 06 1.64463F 06 1.81335€ 06
CARBON 1.8AT12E 06 2.08910F 06 2.33108F 06 2.57304€ 06
NITROGEN 7.43393E 08 2.77767€ 06 3.09940F 06 3.42114€ 06
OXYGEN 3.11178F Q¢ 3.51943F Q6 3.92708F 06 4.3307aF 06
FLUGRINE 3.79763E 04 4.29514F 06 4.79264F 08 5.29014€ 08
IEON 4.49809¢ 06 5,0AT34E 04 5.67663E 06 6.26%89E 06
ARGON 9.30121E 08 1.09649E 07 1.17887F o7 1.30124¢ 07

EP = 6.0 (MEV/AML)

ETA (KEV)
0.123 0.250 0.300 1.000

HYDROGEN 1.79584E O 4.25798E ga 4,72012€ 08 5.18224€ Os
HEL UM 1.31834€ 08 1.70319E 05 1 2.07289€ 08
LITHTUH +41805E 0% 3.83194E 08 4166373E 03

HON 9.48363€ 05 1.06046¢ 0n 1,29063¢ 08
CARBON 1,35197€ 06 1.31656F 06 1.68114F N4 1.M4574€ 06
N1TROGEN 1.81862€ 06 2,0A003F 06 2.2614aE 0o 2.48283€ 06
OXYGEN 2.33348€ 04 2.61982€ 06 2.90414F 06 3.18849E 06
FLUORINE 9203E 06 3.24413E 06 3.59623E 06 3.94836E 06
NEON 3.47792€ 04 3.90134E 06 A.32477E 06 4. T4819E 06
ARGOM 8.22217€ 06 9.22319€ 06 1.02242¢ 07 1122528 07

EP = 8.0 (MEV/AMU)

ETA (REV)
0.125 0.2%0 0.500 1.000
HYDROGEN 2499873€ Oa J430844E Oa 3469414F Oa A0AL83E 04
HELIUM 1.19949€ 05 1433837€ 05 1.ATT66E 03 1.61674E 03
CITHIUN ARDF 04 3.,01173E 0 1.32469E 0 +63767F 04
TiA8IT9E 08 8.35377E 03 0-;;;:0: g; ;‘22:;;2 g:
AK| 1.07432E 06 +19889F 06 . 6E 06 ’
s":%iu «A3276E 04 1.62121€ 06 1.78966€ 06 1,95811€ 06
OXYGEN 1.07814E 06 2.09391F ok 2.31369E 08 2.33146F 08
FLUOR INE 2,34370F 06 2.61344E O 8721E 06 3.13897€ 06
ON 2,04224E. 06 3.17180E 08 3.50136F 04 3.03092F 06
ARGON 7.23988E 04 8.07933€ 04 $.91080F 06 9.75827E 06
FLLP (XEv/Cm)
EP = 10.0 (MEV/AMU)
ETA (REV)
a.12% a2%0 0.500 1.000
HYLROGEN 2.49522F 04 2.T76247€ 08 3,05333F Oa 3.33238€ 08
HEL JUM 1.10971E 03 1.22135F 03 1.33295F 05
LITHIUN 2.49684E 03 2.74758F 05 2,99913F 05
ROHON 6:23405€ 08 6.93123€ 03 7.62401F 05 2.32560€ 03
8.96102E 03 9.96319E 08 1.09633F 06 1.19875F 06
N1TROGEN 1.21301F 0 1.35089F 06 1.4867TF 04 1.62266E 0s
NRYGPN 1.3T641€ on 1.75293E o 1.92924F 0n 2.10336€ 08
FLUORTNE 1.9T638E 06 2.19741F 04 2.41883F 0 2,63906E O&
NEON 7.40922F b 2.67063E 04 +98809F 08 3.2175¢F 06
ARGON 6.44829F 06 T.16944F 0 058F 06 $.61172¢ 06
EP = 12.0 (MFv/amy)
€TA (REV)
0.123 0.2%0 6.300 1.000
HYLROGEN 2.37950F oa 2.61206€ 04 2.04814F O
HEL 1M 9.51030F 04 1.0431aF 03 1413886t 03
LITHEmN 2.1a162€ 03 2.33157F 05 2:36193F 03
AORON 5.94T13€ 03 7.11319€ 03
CARBON A.33333€ 0% 1.02328F 06
NITROGEN 1.18171F 08 1.38949F 06
OXYGEN 1.51077F 08 1.00698F 06
FLUORTNE 1.89927F 06 227166 08
EON 2,32311E 08 2,77860C 06
ARGON 3.81013F 06 6.aa164F 06 +07313F 06

Table 2-3

Calculated local LET, L*(E,7) in unit of keV/cm, for
electrons as a function of electron energy, E, and cut-off
energy, 7. Because of typographical limitations, Li(E, )
and 7 are indicated as FLLD and ETA, respectively.
Powers of ten are indicated by the symbol E; thus
1. 10218 E 05 for electron energy reads 1.10218x 105
(keV).

FLLO CKEV/CH)

F(KEV)

ETA (XEV)

0,123 0.230 0.300 1.000

1.08532€ 03

1.12429€ 03 1.18325E 03 1.24222€ 03

19F 04 1.0633aF 03 1412430 03 1. 03 1124224F 03
7.79339€ s 1.0653¢€ 03 1.12432F 03 1,18329F 03 1.24226€ 03
6.34360F 04 1.06338E 03 1.12433E 03 1.18332E 03 1.24229 03
5.31050F 04 1.06381F 03 1.12438F 03 1.18335€ 03 1.24232F 03
4.63820F 04 1.08343F 03 1.12442F 03 +13340F 03 1.24237E 03
3.69679F 04 1.06340E 03 1.12437€ 03 1.18335¢ 03 1:24237F 05

1.06312¢ 03 1.12410F 03 1,18308F U3 1.24206F >

2.73845E s 1.06454€ 03 1.12332¢ 03 1.18231E 03 1:24149F 03

2.31705F 0a 1.06357€ 03 1.12256F 63 1.18135F 03 1.28054F 03
1.9a840F 04 1.06215€ 03 1.12115F 03 1.14013€ 03 1.23916F 03
1.63840F 04 1.66024¢ 03 1.1152¢F 03 1.17828€ D3 1.23730F 03
14377721 0a 1.03782F 03 1.11686€ 03 1.17390F U3 1.2349¢¢ 03
1.0%487F 03 141139F 03 1,17301E 03 1.23708¢ 03
1.08140F 03 1.11031F 03 1.16962E 03 1.22874¢ 03

1.04746€ 03 1.10663F 03 1.16380E 03 1,22497F 03
1.08312€ 03
1.03048F 03
1103372F 03
1.02906F 03

1.10236€ 03
1.09784€ 03
1.09322F 03
1.08873€ 03

1.16161€ 03
1,18719€ 03
1.13273F 03
1.188¢5€ 03

1.22086F 03
1.21655€ 03

3.48431F 03
2,89631E 03
2.43330¢ 03
2.04800F 03

1.02477€ 03
1.02122F 03
1.01888F 03
L.o1s28€ 03

1.08473F 03
1.08155€ 03
1.07967E 03
1,07969E 03

1,16870F 03
1,18187€ 03
1.14046F 03
1.14110F 03

1.20466€ 03
1.20219E 03
1-20126€ 03
1.20232F 03

1.72216F 03
1.44815E 3
1.21773E 03
1.024G0F 03

1,02007F 03
1,02503€ 03
1.03401F 03
1.04802€ 03

1.08230F 03
1.08830F 03
1.09862F 03
1.11433€ 03

1.14452¢ 0)
1.13157¢ 03
1.16323€ 03
1.18063€ U3

1.203%08E U3
1.23795€ 03
1.200835€ 03

1.20674F 03
1.21484¢ 03

120696F 03

A.61078F 02
7.24077F 02
6.0NNTAF G2

1.06816F 03
1,09566E 03
1.13191F 03

14136626 03 1.27354E 03
1,30909€ 03

1.35532¢ 03

3.12000F 02 1.17843E 03 1,23700F 03 1.33557€ 03 11a1414F 03
[ 1.2327aF 03 1131623 03 1,39991€ 03 1483506 03
02 1,30036€ 03 1.39005F 3 1,47974€ 63 1.36944€ 03
02 1.30483€ 03 1.48134E 03 1.57863F 03 1.67873F 03
2,56000¢ L2 1.48743F 03 1.30347F 03 1.69950F 03 1.80853E 03
2.15269€ 02 1.61219E 03 1.72896€ 03 1.88574€ 03 1.96251F 03
1.81019€ 02 1.76194E 03 3.89161F 03 2,02128€ 03 2.13095€ 03
1.52719€ 02 1.94052F 03 2.08%63F 03 2,23074€ U3 2.3756%€ U3

1.28000€ u2 2.13235F 03 2.31591F 03 2.47948F U 2.64303€ 03

F (KEV) ETA (KEV)

0.123 0.2%0 6.500 1.000
1.07635E 02
9.U3097E 03
«61093 yl

£.400V0F V1

5.38174F 01
4.52342E 01

2.40256F 03
2.6971aF 03
3.04300F 03
3.84816E 03

2.508L6F U3
2.90902€ 03
3.28619€ 03
3.72864E 03

2.77376€ 03
3.12090¢ 03
3,52939€ 03
4.00913E 03

2.95936€ 03
3.23277F 03
3.77238F 03
4.20963F 03

4.24681F 03
4.83272€ 03

ALSTITIF 03
$.23048E 03

4.89662F 03
3.60824F 03

3.80%46C 01 - 5.56038F 03 6.00100F 03 6.44165€ 03
3.20000F ol 3.87036f 03 6.38584F 03 6.90132E 03 7.81879F .3
2.69087€ 01 6.74338F 03 T.34TB6E U3 4.33684F .3
2.262T4E 03 T.75759F 03 8.467956 03 9.88868F 03
1.90273€ 01 2,93454F 03 9.7709aF 03 1.14833F 0s
1.60000F 01 1.02993F Os 1.12R34F 04 1,22715€ O 1.32975F Oa

1.3a549E 01 1.18800F 04
1,37091F ga
1.30235F Qa4
1.82653F 08

1.30842F 04
1.50851F g4
1.74313F 0Oa
2.01929F ¢4

1.42084F 0a 1.53726F 0a
1.78372F 04
2.07074€ o0&
2,40480F 04

8.00000E 00 2.21203F U4

6.72T17E G0 2.10823€ 04 2.33662E 0 2.363008 s 2.79339E 0
3.£3683E 00 2.43283F 04 2,70363€ v 2,97437F 04 3.28512E 04
4.75683F 00 2.80651F 04 ua 3.44880E 08 3.76993€ 04

$12766F
4.00000¢ 0O 3.23610F 04 61717F 04 3.99824F 0a 4.37932€ 0
1.34359€ 00
2.82803¢ 00
2.37841€ 00
2.00000€ LU

2.72937F 0
4.29500€ 06
4.94267€ Ga
5.6M313F 04

4LIBITIF 04 4.63404E 08 5.00636€ O
3.36917E€ 04 5.90625F 04
6.21840E 04

6,64088F v4 7.19836€ 04

€ o 6132827€ 04
T.49116E 08
8.58603F O
9.a283aF 04

7.42851F 0
8.36089F Q%
9.83735F 04
1,13394F 05

A,32876F 04
9.63063€ 04
1,11286€ 03
1.28500€ us

1e601
1.81423F 00
1.18921F 00
1.00000E 00

4.40895€-u1 1.12387€ 03 1.30308F 03 1,43776E 03 0.
7.07107F =01 1.28226F 05 1.49377¢ 05 1.60252€ 05 0,
$.94604F =01 1,46104F 05 1:71436€ 05 1.77831F 03 0
5.00000€=01 1.66188€ 05 1.96343F 03 1,96343€ 05 0.
A.2D84nF=01 1.88604F 03 2015517 03 0. 0.
3.53853€=01 2,13594€ 05 2.34922€ 05 o, 0.
2.973026-u1 2.41297€ 05 +33977€ 03 0. 0,
2,30000E-01 2.71848E 0> 2.71848€ 0> o. o
2:10224€=01 2.87403€ 05 0. 0. 0.
1.767776=01 2.99126€ 03 o, 0. o.
148651~ 3.05008F 05 0. 0. a.
1.23000E=01 3.02819€ 03 0. o. o.



Table 2-4

Calculated total LET, L¢(E,7) in unit of keV/em, for
electrons as a function of electron energy, E(keV), and
cut-off energy, n(keV). Because of typographical limita-
tions, L«(E, 7) and 7 are indicated as FLTD and ETA,
respectively. Powers of ten are indicated by the symbol
E; thus 5.51090E 04 for electron energy reads 5. 51090
X 104(keV).

FLTD  (KEV/CH)

E (KEV) ETA (XEV)

0.123 0.2%0 0.300
5.51090F 0% 3.81309€ 03 3.81309E 03
A163A10F 04 3.48961E 03 3.40961F 03
3 0 3.22093€ 03 3,22093€ 03
3.27680F 04 2.99063E 03 2,99363€ 03
2,73305E D4 2.81424€ 03 2,81424F 03
2.31703€ 04 2,66070¢ 03 2,88070€ 03 2860701 z.uo'!nt 03
+94040E 08 2:33228F 03 2433228€ 03 2033224€ 03 2433228€ 03
1,83040€ 04 2.42426€ 03 2.42624F 03 2.42426€ 03 2,42824€ 03
1,37772E 04 2433279¢ 03 2.33279E 03 2.33279E 03 2433279E 03
1.13852E 04 2,23474¢ 03 2,25474E 03 2,23474F 03 2.2387¢E 03
9. TA198E 03 2.18736E 03 2.18736E 03 2,18736E 03 2,18756€ 03
8.19200€ 03 2.12922¢ 03 2,12922€ 03 2.12922€ 03 2.12922¢ 03
6,08862¢ 03 2.07814€ 03 2,07614€ 03 2,0T414E 03 2.07814€ 03
3.79262€ 03 2,03307¢ 03 2,03307F 03 2.03302€ 03 2,03308F 03
A.870%9¢ 03 1:99313E 03 1,99315E 03 1.99315€ 03 1.99318F 03
4.0%600F 03 1,95773E 03 1,95TT8E 03 1.957T9FE 03 1.93TT9F 03
3.44431E 03 1492447€ 03 1,92667E 03 1.92667€ 03 l.yuu! 03
2,89631E 03 1.89976E 03 1,89977€ 03 1.89977E 03
2,43330€ 03 1.87730€ 03 1.87730€ 03 1.07730€ 03
2.06800€ 03 1.0%974€ 03 1,85974€ 03 1.85975E 03
1,72244€ 03 1.84780F 03 1,04701F 03 4BATSLE 03
1.44018F 03 1,8420aF 03 1,84245€ 03 1.84246€ 03
1421773E 03 1oseas 1 € 03

1,02400E 03

$.610TaE 02
T.24077E 02
6.08074€ 02
5,12000¢ 02

4.30539€ 02

1.85643E 03
1,47800€ 03
0.

149139

1,96371E 03
2,03058€ 03
2,11293€ 03 2,11306€ 03

3162039E 02 1722€ 0. 2,21733€ 03 2.21743¢ Q3
3108437€ 02 2.3AT06E 2.34801E 03 2434921€ 03
2,36000F 02 2430049E 03 2.30869€ 03 2.300%¢ 03
huno! [ 2170337 03 2070364€ 03 2,7039¢9€ 03
1.01019E 02 2,93737E 03 2,93773€ 03 2493021¢ 03
1432219€ 02 3.21612€ 03 3.21663E 03 3.21T26€ 03
1/20000€ 02 34346106 03 34346T4E 03 3.54765E 03
1,07633E 02 : 3,93476F 03 +93367E 03 3.93687E 03
9.05097E 01 4,39068€ 03 4.39192E 03 4.39337€ 03
7.41093E 01 4.923TOE 03 24275 03 4092340 03 4:92767€ 03
6,40000€ 03 3434310F 03 5.54300E 03 3.34744€ 03 5.3505¢€ 03
E (KEVY £TA (KEV)
‘04124 0:2%0 0.300 1.000

3.38174€ 01 6426773E 03 6.26883€ 03 6.27099E 03 6.27330E 03
4.32548E 01 7e10837€ 03 7.10727E 03 7.11086E 03 7.11683€ 03
3.80546€ 01 8.0T767¢ 03 +079T3€ 03 3,08391F 03 3.09222€ 03
3.20000€ 01 9.20063€ 03 9.20353€ 03 9:20934€ 03 9.22091€ 03
2.69087€ 01 1404968E 04 1,05008E 04 1,05089F Os 1.03251F 08
2.26274€ 01 1,19904€ 0% 1,19960F 04 1.20073E 0a 1.20299€ 04
1.90273€ 01 1.37087€ 06 1.37166F 04 1.37325€ 04 1.37641F Q&
1.60000€ 01 1.56824€ 04 1.38936€ 04 1.37138F 04 1.37601€ O¢
1.3a58% 01 1.79439E 08 1.79615F D& 1.79926F 04 1.80344F 04
1.13137€ 01 2.409372€ 04 2,03591F 0+ 2.,06029E 04 2.,06901€ 04
8.31368€ 00 2.34986F 04 2033294F 04 2.35910E 04 2.37135€ 04
4.00000€ 00 2.68770E 0% 2,69204F 04 2.70070F 04 2.71788F 04
64727L7E 0O 3.07236E 04 3.07HATE Ga 3.09067F U4 3.11473E 08
5.63685E 00 3.50944E 04 e 3.53523E 04 3,56890F 04
4.T5633¢ 00 4.00302E Oa 0a 4.04133F Oa 4.08820€ 04
4.00000E 00 4.36362E 04 o8 4,61473F 0a 4.63150F 04
3:36359E 00 3.19821E 04 5.22237F 0a 5.27006E Oa 3435836 04
2,52843€ 0D 5.91011F 04 4410F 04 6.0109¢€ 0a 6.17818E 04
2.37B41E 0O 6,70898E 04 0a 6.85007F 0a 6.99703F 04
2.00000€ 00 T.60264E 04 o T.T9859F s 7.93663E 04
1.68179F 0O 8.59998E 04 o B6983F 04 9.00434F 04
1141424F 00 9,7057AE 04 o 1.01659F 05
1i8921€ 00 1.,09303 0% 1139F 03 1.1401 3 1.14469€ 03
1,00000¢ 00 1.22793F 03 1.25363F 05 1.28500€ 03 1.28500F 03
8140894E=01 1.37389€ 05 1,41095¢ 05 1.43762E 05 0.
7107107E-01 1.33727€ 05 1,58307€ 03 1.40256E 05 0.
5194604E201 1171227€ 03 1.77075¢ 03 1.77033€ 03 0.
3100000E~01 1:90067¢ 03 1,96347E 05 1.96347E 03 0.
4.20448E-01 2:10147€ 05 2,15516€ 05 0. 0.
3,53333¢-01 2,31192¢ 05 2,34926€ 03 0. 0.
2.97302E~01 2432462€ 05 2,53991€ 05 0. 0.
2.50000E=01 2.71852€ 05 2,71832€ 05 0. 0.
2410224€-01 2,87407€ 03 0. [ 0.
L.74TTTE~0L 2.99130F 03 0. 0. 0.
1,48651€-01 3.03012€ 03 0. 0. 0.
1,25000€~01 3.02423€ 03 0 0. 04

Table 3-1
Calculated values of a numerical factor, a, as a function
of energy of incident ions, Ep, and cut-off energy, 7.
Because of typographical limitations, @,7 and E; are
indicated as A, ETA and EP, respectively. Powers of
ten are indicated by the symbol E; thus 3. 08688 E 01
reads 3. 08688 x 1071

A (V) &P (EEV/0XU)
4,00 6.00 8.00 10,00 12,00
0.125 3.,086888-01 2,84421E-01 2.644T18-01 2,539012-01 2,446698-C1
0,250 2,780598-03 2,62932E-01 2,47811B-01 2.402188-01 2,330268-01
0.500 2.435888-01 2.385608-01 2,288370-01 2,245915-01 2.197018-01
1,000 1,991658-01 2.067568-01 2,039168-01 2.,03980E-01 2,02076E-01

Table 3-2
Calculated values of maximum energy of delta-ray, E;™#*
in unit of keV, as a function of energy of incident ions,
E,. Because of typographical limitations, E;™* and E,
are indicated as EMAX and EP, respectively. Powers of
ten are indicated by the symbol E; thus 2.65024 E 01
reads 2. 6502 x 10'(keV).

aux £ (NEV/NU) 4.00 6.00 8,00 10.00 12,00
BX (XBV) 8.79645E 00 1.320888 01 1.76306E 01 2,206188 01 2.65024R 01

Table 3-3

Calculated total delta-ray flux, ¢;(E) in unit of electrons/
cm?/keV, in water medium by one heavy ion/cm? of A=1
and Zer=1 as a function of incident energy, E,. Calcula-
tions are carried out according to the modified continuous
slowing-down model. Numerical values of .¢;(E) are
shown a fsunction of energy of delta-rays, E, and cut-off
energy, 7. Because of typographical limitations, @s(E),
E, and 7 are indicated as FLUXT, EP and ETA, res-
pectively. Powers of ten are indicated by the symbol
E; thus 1. 07635 E 02 reads 1.07635 X 10%electrons/cm?/
keV).

FLUXT (ELS/CMZ/KEY) L 4.0 (MEVZAMU)
£ (KEV ETA (KFV)
0.123 0,250 0.300 1.000
1.07633F 02 o 0. 0. [
9.03097¢ 03 0. 0. 0. o,
7.61093¢ 0L o, 0. 0. 0.
6.40000F 01 a. 0. 0. 0.
5.38174E 01 0. a. 9. o,
4.32543€ 01 o, 0. o, o
3.80846€ 01 0. 0. 0. o
3.20000€ 01 0. 0. 0. o
2.69087€ UL c. 0. 0. 0.
2.26274€ 01 o. 0. a. 0.
1.90273¢ 01 . 0. n. 0.
1.60000€ 01 0. 0. o. 0.
1.34383F 01 0. 0. 0. 0.
1.13137E 01 o. 0. 0. 0.
9.51366E 00 o. 0. . [
.00000€ GV 4.197798-03 4.19103€=-v3 447758803 4.15117F-03
s-72m7e 00 1,13461E=02 1.13228F-02 1.12789€-02 1.119176-02
oo 1.79223€=02 1.787845-02 1.77916E-02 1.762376-02
al ﬂnn a0 2,40299€=02 2,395726-02 2.381408-02 2,35809F-02
4.00000€ 0U 2.976416-02 2.96520€-02 2.98346E-02 2.90274F-02
3.36339€ 00 3.522T1F~02 3.50641F=02 s.uun-uz s.-nnr-oz
2,02843€ 00 4.03230E=02 A0 3 - 0Tu3E-02
237841 00 4157T420€-02 #154168E=02 4. A567F~02
2,00000€ 00 5.09835E-02 3.05337F-02 .%9 TE-u2 7099F-02
1.88179E VO $.63386€-02 5.537219€ =02 5.46149F~02 3.37922E-u2
1.81421F 00 6.19031€-02 6.16633€-02 3,96423E-U2 3,90027€-02
1.18921E 00 6.177826~02 8,66 £.49213£-02 6.460826-02
1.00000F 0V 7.40737€-02 To234T0E-02 7.07370€-02 7,07293F U2
8.40896E-01 §.09133E-02 T.73883E-02 0.
7.0T107E-01 8.47650E-U2 0.
3.94604E=01 9.35878E-02 9.31006E~02 0.
3.00000€=-01 1.,06209€=01 1,02763¢-01 1.02475€-01 a.
4.20409€-01 1.16933€-01 1113944E=01 0. 0.
3.53853g=01 1.29362E-01 1,27193€~u1 0, 0.
2,97402€-03 1.44201F-03 11A168E=0L 0. 0.
2,50000€=01 1,63001€~01 1.62023E=01 0 0.
z.xo:ns«u 1.87970£-01 0. 0. 0.
1.7 e-u 24203006 00 o, 0.
5 2063832£-01 0. 0. 0.
. saaoz-ot 3.23392€-01 0, 0. 0.
FLUXT (ELS/CM2/KEY) EP = 6.0 (MEV/AMU)
€ (xEV) ETA (KEV)
0.125 0:2%0 0.500 14000
1.07633€ 02 [ o4 0. o
+03097E 01 a. 0, 0. 04
7.61093€ 01 0. 0. 0. 0.
6.40000F 01 0. (B 0. 0.
3.30174E 01 [ 0. 0. 0.
4.325408 01 o, 0. 0. [
3.30346E 01 o, 0. 0. o.
3.20000F 01 0. o, 0. o,
2.69087€ D1 0. o. 0. 0.
2,26274€ 01 0. 0. 0. 0.
1490273E 01 a. [N 0. o,
1,60000F 01 0. o. 0. o.
1.38383€ 01 0. 0. 0. a.
1.13137F 01 4,11693£-03 2.11284E-03 4,10370E-03 4.08640E-03
3.31366€ OV 8.34293€-03 .33200¢-03 8.31025€-03 2.2673aE-0)
#.00000E 00 1.22211€-02 1.22080€-02 1.21680€=02 1.20919€-02
#:72133E 0O 1.38291E=02 1,57977€=-02 L 37333E-02 1.56137E-02
3.63683€ UO 1,91339€-02 .vnlov[-u? 1.p881iE-02
361 o 2:23824€-02 2.19541F-02
+000UOE OV 2.55073€-02 2.34119£-02 b )nus-uz 2.48735€~02
3:383308 3463€-02 2.88181F-02 2.08306602 2.78920£-02
2 % 3T87¢=0: 3974E-02 3.10879E-u2 3.04827F-02
2.3 xr 00 635 3€-02 4083€-02 3.39396£-02 3.32243F-02
2.000U0E WU 3.78217E-02 30E-02 3.60719€E~02 3.81300F=02
1.68179€ 00 4.11491E-02 $.069T9E-02 3.98877€=02 3.92837€-02
1:41421€ 00 4:46763F=02 <40693F-02 4426335€-02
1.18921E 00 4.9a7176-02 4,76376F-02 A.02520€-02
1.00000€ 0Y 3126039E-02 3.15184€-02 5.02429F-02 3.02163F-02
8.40896€-01 3.71914F-02 5.57194F=02 3.46338€=02 0.
7.07107€-01 8.22039E-02 3381 =02 62u9€ =02 9.
3.94608E=01 8. TAT65E-02 82795€-02 0.
$,00000E=-02 7.42993F=02 «18133F-02 0.
4.20448E01 8.16330E-02 3633F -2 0. 0.
3.53853¢-01 9,021a1F-u2 694302 0.
2.97302€-01 1.00864E=01 9.97334€-02 0.
2,300006~01 1.13537€=01 1.13349€-01 0.
2.10224F=01 1430808E-01 0. 0. 0
x.nrnz-n 1.33243€-01 a. 0. Y
1.48631F-01 148348301 o [ 0.

1.25000€-01 2126263E-01 0. 0. 0.



FLUXT CELS/CMZ/KEV)

E (KEV)

1,07633F 02
#,0%097F 01
7.61093€ 01
6140000 01

3.38174F 01
A.52548F 01
3,80346E 0L
3,20000¢ 01

2069087F 01

01
1.90273F 01
1,60000F 01

1.34589F 01
1.13137F 01
9451366F 00
2.00000¢ 00

6.72717F 00
5.65685€ 0O
4.7%603¢ 00
4,00000€ U

00
00
z +3THALE 00
2,00000€ 00

1.60179€ 00
1eala21€ 00
1,18921€ 00
1,00000F 00

8.40096E-01
T.0T107
3.94604€-01
3,00000E~01

4120449€-01
L;l!”f«-ol

2.973026-01
2430000E=01

1-1022.!-“1
Lar6117]
x.aunz-m
1,23000E=02

FLUXT (ELS/CHZ/KEV)
€ (KEV)

1.07633 02
94uS097¢ 01
7161093 01
6140000F 01

3.30174E 01
4.52548E 01
3:80545F 01
3:20000€ 01

2.69087€ 01
2426274E 01
1,90273€ 01
1,60000€ 01

1.38%43¢ 01
1.13137F 01
9431366¢ 00
8,00000E 00

6.72717€ 00
3.63683€ 00

#.00000€ 00

3.38359E 00
2,82883E 00
2:37881E 00
2,00000F 00

1,68179€ 00
1.ala21€ 00
1.19921F 00
1.00000€ 00

840896/
7, 07101[-01
3.94604E=01
5.00000€=01

4.20489E-01
3,33353F-01
2,97302€-01
2.300006=01

2:10224€=01
1.76777E-08
1e48631E=01
1.25000€=01

FLUXT CELS/CM2/XEV)
£ (KEV)

1,07633€ 02
9,03097€ 01
T.61093E 01
$.40000E 01

5.38174F 01

3.80%44€ 01
3.20000€ 01

;-uon! o1

1134343 01
1+13137€ 01
9.31364€ 00
3,00000€ 00

6,72723E 00
5463685 00
34

0
4.00000¢ 00
:.u:sot 00

o
z.suu! 00
2,00000€ 00

1460179F 00
1i41421€ 00

8oana9sE=0l
Ti07107E-01
3,94604£-01
3.00000£~01

4.20488E-01
3.33353e=-01
73026-01
130000F~01

2+10224E-01
1,76177E=01
1.48651E=01
1,25000€=01

(L0

P

P

6.0 (MEV/AMUY

ETA CKEV)
0,128 0,300 1,000
[ 0.
0. [
0. 0.
0. 0.
0. [ 0. [
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. [
0. 0 04 .
0. 0y 0.
L.aeayse=03 1.84T67E-03 1.84308E03 3987603
4.92129E=0) 4.917026-03 4,90833E~03 4.89161E-03
7.738326-03 7.72797€=03 7.71063E-03 T.67814€-03
1+03303€-02 1.03170€=02 1.02901E-02 1.02369€-02
1,27439E-02 127234802 1.268256-02 1.26024E-02
1 1 3 3
1.71039E-02 1,71419€-02 .1o§u£-u
3192043€-02 -
2.13369F=02 112770F+02
2 2. 2, 2.27273£-02
2,53367€-02 2,53099€-02 2,31070E-02 2+46230E~02
2,77126E-02 2.731508-02 2.71393€-02 2.6568TE-0
2.99918E-02 2.97283E-02 2.92331€-02 2.46891€-02
3.24118£-02 3. 3.14160€: 3
3:30120€-02 3:43336E-02 3372926402 3.34074E-02
3.78370E202 3,720188-02 3.62377E-02 1007E-02
s 190997€-02 0738E-02
#143733€-02 4.326276-02 s.20347€%02 (3
482142602 4,82069E=02 0.
3:253826-02 5.07014£-02 5.05235E=02 0.
5.74310€-02 3.35818€~02 5.35231¢-02 o,
64309042202 nnne-oz 0.
6196640602 48 o
T175803€-02 o,
8, 76108E=02 [
1.00%20€-01 0. 0. 0.
1010217601 0. 0. 0.
1.415326=01 0. 0. 0.
1.74321€-01 0. o 0.
10:0 (HEV/AM)
ETA (KEV)
0.128 01290 04300 000
0. 0. 0.
0. 0. 0.
0. o, [
0. 0. [N
0. 0. . 0.
04 0. 0. 0.
0. 0. 0. o
o 0. 0. 0.
0. 13 0.
00 0 [
2.12790E-03 2.12168F-03 2,11923E-03 2.11434€-03
4.40846€-03 4.40334E-03 4.39912¢-03 86 75E-03
6+50329E=03 49963E-03 6.,40839E-03 6+46606€203
§.44123£-03 432236-03 8.41431g-03 37443€-03
1 1.022926~02 1 1.01490€-02
1,19419e~02 1,19224€-02 1.13844€-02 1.180926-02
113364 7E~02 1,33977€-02 11348436202 1 ssno(-uz
1.3137¢€-02 1,51004£-02 1,50270€-02 1.
e 3
1.92325€-02 1.81843€02 1,80305€-02 1.77804+02
1190034€-02 1.37115€-02 1,93325€=02 1,92095E-02
2.18213e-02 2,129808-02 2,10804€-02 2,04357¢-02
2.31114€=02 2129443E-02 2:26331€-02 2.21947E-02
2.29001€~02 2.48796E-02 2,42696€-02 2.37a406-02
2.68187E-02 2 2. 2
2 2. 2 .
3:11963€-02 31063206 =02 2,98376E-02 2.97233€-02
3.36563€-02 3.29608€-02 3.21426€-02 3.212126-02
3.6436uE-02 3.552236-02 3.48413E-02 0.
3195517€-02 3.83751€-02 3479030£-02 0,
4.30636E~02 4,16276€-02 4,14143€-02 0.
4.70711€~02 4.35384€-02 4.34087E=02 0.
3-1ema0E-02 3.034526-02 0. 0.
.sou‘s-oz 0. 0.
: 54 6.30177 0. 0.
T+171306-02 ettt 0. 0.
$.23960€-02 0. 0. 0.
96746102 0. 0. 0.
1.13022E=01 0. o, 0.
1.a28156-01 . o. 0e
12,0 (MEV/AMU)
ETA CKEV)
0,123 0.2% 0:500 1.000
0, 0. I8 0.
0. 2. 0, 0.
0. a. 0. 0.
0. o. 0. 0.
0. 0. 04
0. 04 g
0v 04 0.
0. 04 0.
0 0.
1375€=03 1290f l.lllh[-o) 1 lowvt-o)
3163929€-0) 3.43719€-03 3.633006-03 362438201
3.31331€=03 3,31133€-03 3.30405€-03 Rt et
[ 6 [ 64821271-03
$.30136£-03 $.29231F-03 8,27488€-03 4.240006-03
9 € 9 94369470203
1. 3 1 -
1.21982€%02 1.217308-02 x.znsns-n: 1.20320€+02
1. 1,
+46435£202 1133991 1.uxn!-nz +A3088£-02
1.50789€-02 Rt 1,57004€-02 1.34827¢-02
1.71420€-02 1, 1
L.se376E~02 1,43513¢-02 146502 1.179YaE-02
1.98434£-02 1.97017€~02 1.9a324£-02 1.90213€-02
2.13204€-02 2,11334£=02 2.07801€-02 2.03639€-02
2:29116E~02 2.26397F~02 2.22073€-02 2,10685€=02
42 2.43068£-02 2,37343€+02 2,35101€-02
2 2 2
2,30517€-02 273548802 2.73333¢-02
3, 3.02090F~02 2 E- o,
3 3261 H 320 o
3.63905€=02 3.33637€-02 3.31830E-02 [
3.997036-02 3.887460£-02 3.36326€+02 0.
4.30737E-02 £.27800€-02 [ o
42 60E =0 T6082£-02 o, 0.
3. 30090E=02 5.34933€-02 0. o,
6.08708£-02 6:07637€-02 0. 0.
7.01086€=02 [ 0. 0.
21118e-02 o, 0. 0.
53003602 0. 0. o,
1.21208E~01 o. o4 [

Table 4-1

Calculated probability that a track of heavy ion of energy
E gives j, P(E, j), as a function of kind of heavy ions,
of target size, /W, of energy of incident ion, E,, and
of cut-off energy, 7. Because of typographical limitations,
P(E, j), Ep, 7 and I/W are indicated as P(EP, I), EP,
ETA and L/W, respectively. Powers of ten are indicated
by the symbol E; thus 9. 48622 E 01 reads 9. 48622 x 10-!

P (Er.0)

P (E211)

B (EPy2)

P (€010

& (Eps1>

P (EP.2)

b EPLO)

P (EP.1)

P (EPy2)

e - 4.0 (MEV/AMUY ETA = 0,123 (xew)
1.000Fz06 3.333F-06
9484622601 3.38773¢-01

8.0¥791E=01 4.94979c -01
6.2 : 2

L/¥ (CM7aevs
1.000¢+05

5.90107E=nt
1 uznst-ol

3.333E-03

1.72362E=01
8.82651E-04
1.33126€-07

2.TL865E=01 1.29857:-02 l ll‘)l7E‘Oh Q.
2.11860t=0) 9.30734E=09 Qa.
iTsa3%c 08 2.1378%€-11 a.
3.128186-0% G- 0.
3.1799ae-06 ' 0.
3.07498E~07 o 0.
8-T7331E-03 T Q.
F° . 4.0 (AEVZAMU)Y ETA = 0.125% (XEv)
LIW (CHIKEY)
1.000E=06 3.3338-06 1.000€=05 3.333E-08
HYDROSEN 3,00352€-02 147469801 3.11253€-01 3.030406-01
HEL1U 1. 2 $120731E-03
LITniun 2.93737€-01 3.25237E-01 12327E-02 2413730€-06
BORON 3.54030€~01 3.64087£-02 2.833296-0% 0
CAKaoN 291 7E-a1 1.30882€-02 1.73616€-07 0.
NITROGEN 2.10678E-01 4.279y9E-03 5429963E=10 0.
OXYGEN 1.34542€=01 3.24267E-04 0. a.
FLUORINE 8+31574E-02 4.02538€~0% Qs Q.
IEON 5.0064TE-02 B.6164T7E-08 o Q.
ARGON 8.19533E-04 9, 0. 0.
£3 e 8.0 (MEv/AM) ETA = 0.125 (xkv)
LIw CCHIREV)
14000E=J6 3.3337=06 14,000E=05 3.333F =03
HYDROGEN 1:31936€-03 1,296376=02 #.2088%€=02 2.663968-01
HELIUY 1.30228k-C2 1.22399¢-01 2.898R3E-01 2.18081¢-02
L1TaluM 7.00475E-02 2.37214k=01 s 1.69029€-05
BORON 2.30683€~01 1i2as1rca01 0.
CARBON 2469002€~01 *.01567€-02 1+62191E-06 0
NITROGEN 2.58703€-01 9432960€-03 6+50776E=09 0.
0XYGEN 2.13336E-01 1.68276£-0% ol 0.
FLUOR [NE 1.61898E-01 2,54779E-04 Qe 0.
EON 1,12598E-01 3,36083E-0% Oe 0.
ARGON 3.327126-03 0 0.
P o 4,0 (MEVZAWY) ETA = 0,250 (KEV)
LW (CMIKEV)
~000E-08 3.333F-0¢ 1.000€~05 3.333F=03
HYUROGEN 9:42089E-01 8.196T4E~01 5.50708¢~01 1.36903¢-01
HEL UM T7.87713E=01 4.51a06E=01 9419798802 3.51798E-04
LiThtur 51 84588E-01 1.87181€-01 4466906E=03 1.70154€=08
N 2.29029E-01 7.35059€~03 3497103€=07 o,
CARBON 1. 1 2 8 g.
NITROGEN £.21834€-02 2.52700£-05 0. a.
OXYGEN i-"l‘)('ul 0.03011E=-06 0. 0.
FLUORINE 7¢-0. €.03643E-07 0. 0.
NEON JOE=C3 4.310826-08 0. Q.
ARGON 2.300496 03 . ° [N
EP s 4.0 (MEVZAMD ETA = 0,250 (KEV)
LI (CH/REYY
140G0E=06 3.933E-06 1.000E-03 3.333E-03
HYOROGEN 3.62004E-02 1.62991€-01 3.20525€-01 2,72230€~01
HELIUM 1.07964£-01 3.59043€-01 2.19481€=01 :."uu-o!
LITHim 3.13789E-01 . 02 .
ORON 3.373676-01 3.61133€-02 5.95293E-06 2
BON 1. .
NITROGEN 1.72725¢-01 8.82086E~04 Q. Q.
OXYGFN 1-Da233E~01 9.42976E=0% 0. 0.
FLUORINE 5085630602 $.67097~06 0. 0.
£ON 3.18109€~02 7.323736-07 0. a.
ARGON 2.72626t-00 G 0. 0.
EP e 4.0 (MEV/AMU) ETA ® 0,256 (YEV)
L/w (CMIREV)
14000€~06 343336-06 140U0F V3 3.3336-09
HYDKOGEN 1.676326-03 1.620826-02 .u-ou-q: 2,70662E=01
HEL [Uk 2 1.42720t-01 1€~0 1.11123€=02
L1THiox 2,67 e.nm!ﬁ-o’ 2.72764k=06
RON 4.31334£-08 [
BON 1.84324€-07 0.
NITKOGEN : 0. 9s
OXYGEN 1.83420E=000 0. [N
FLUGRINE 1.25768€-01 0 0.
NEON T.98992E~02 6,20968E-06 0. 0.
ARGUN 1,44015%6~03 04 0.
EP - 4,0 (MEV/AMU) ETA = 0.30U (KEV)
L/¥ (CM/KEV)
14000¢=08 3.333-06 1.000F-03 3.333E-08
HYDKOGEN 9.33602E-01 8.01011€-01 5.13940E=01 1.06739€-01
HELIUM 766242601 *11617E-01 £.974028-02 1.39510E-04
LiTniun 549447801 PYRLITSTELIY 2.3073%9E<03 2.14261E-09
ROKUN 4.18083E=03 1 0.
CARBOM 9.Ti911E=02 4.22139k-08 7.32079E-11 0.
HITKOGEN 2.307618-02 3.2597E=05 G 0.
OXYQEN 2.06540L =06 0. G
FLUGRINE 1.13349€-07 0. a.
On 6.03791E-09 u. o
ARGUN 0. 0.
EP = AU cMEVZANU)Y ETA = 0,500 (FEV)
LI¥ (CHIREVD
1.000E=0% 3.333E-08 1.000E-03 3.333E=03
HYUROGEN 6.227626-02 1.77T29¢-01 3.e21n3e-01 2.41271E-01
HELIUM 2.04018¢-01 3.63370£-01 1.85763€=01 1.22091k-03
'9033£-01 2,71193€-01 1.30163€-02 +.27491e-08
3.175526-01 2,20008¢-07 1.18450E+08 o.
CARBON E i« 0.
NITROSEN 1.39709€-01 3 I6TA3E=04 0. o,
OXYGEN 7.73676€-02 2.7037a£-08 [ 0.
FLUORINE 3.97336k~02 1-882136-0¢ o, 0.
NEOW 1+984306-02 427E=-07 Os
ARGON H.94762€~08 0: 0.
P - 4.0 (MLvZAMU)Y ETA = ©.300 (KEV)
LI% (CH/KEV)
1.000F =08 3:333F =06 1+000£=05 3.333e-0%
HYDROGEN 2.01277€=n3 1.97173E=02 11130608-01 2,6748bt=01
HELiun 2.71406E-02 1.62136£-01 2.47304€+01 9.30644E=03
LITHIUN 9.85193€-02 2.70670€-01 4.49620E-02 4.26063¢-07
2.611276-01 6.252224~02 2.74032E-04 00
CARBON 2.6A064E-01 1.27434E-02 2104337€-08 0,
NI TROGEN +16307€-01 1.13970€~03 0. 0.
oxv 23191501 1,76962E=04 0. [N
FLUOR INE ?.521048-02 1.47191E-05 o o,
NEON +31052E-02 ittt 0. 0.
ARGON 3.27403E~08 0. o.

1,000E=04

3.120426-03
6.87304E=10

1.0U0E=us

2.70077E-02
1,43043E-08

1,000E=~0a

7.12264£-02
1.33082€-07
0.

1,000E=04

2.56376€=03
4.33436E-11

1.000€=04

1.33060€-02
1.03426E~09

1.000E=04

4.56341E202
1.23397E-08

1.000E-04

1.28366£-03

1.060E-08
2.33798E=03

11000E-04
2,84030E202



P (EF.0)

P (EPVL)

P (Epy2)

P ERD)

P (EPI1)

P (EF.2)

» (ERs0)

b CEPIL)

P (P2

HYDKIGEN
HELTUM
LIThIUN
BORUN
0N
HITROGEN
OXTFN
FLUUK INE
NEON
ARGON

EP =

HYDROGEN

® -

HYDROGEN

HEL1UM
LITHIuM
BORON

9 =

HYLKOGEN

OXYGEN
FLUURINE
HnFun
ARGUN

MYOROGEN
HELIUM
LITmiun
BORON
CAKOON
HITROGEN

oxYaLN
FLUOR T

ARGUt:

HYDROGEM
HEL (UM
LITHIUM
ROKON
CAKBON
NITHCGEN
OXYGEN
FLUURINE
NEG
ARGUN

EP =

P -

[1.X3

HYDROGEN
HELIUM
LITRIUN

FLnOllNk
AIwN

€ -

MYGROGEN

HYDROGEN
HELLUM
LITHIUM
BORON
CARBON
Hl
OXYGEN
FLUORT
NEON
ARGOM

P -

4,0 (MEVZAMUY ETA = 1,000 (KEV)
L/% (CHIKEVY
1.000€-06 3.933¢-0¢ 1.000€-03 3.304E-05 1,000E~04
$.29160£-01 1.82773E-01 #.79627E=01 8.63687€=02 140224604
7.45333E-01 B +29203E~0: 3. 0
3:10331E=01 1.10834£=01 1346 T4E-03 2.69802E-10 0.
1.627A1E-01 2,93325E-03 1.30628E-08 0.
3020L-02 1.88433E-00 0.
3.2a792€-02 1.11544k=0% 0.
1.31083€=02 5.307a6E-07 o
3.04104E-03 2,19490E-00 I
1,90001E=0% $.49729E=10 04
2.23743E=06 . 04
3.0 (MEV/AMUY €74 1,000 (KEV}
LIY (CM/REV)
1.000E~Us 3.2336-06 1,000£-05 AIIE-03 1,000E=08
2497E=02 1,91711E-01 3.32004E-02 2,13520€~01 4, 73341E-08
2.19037E-01 3.678026-01 1.335312-01 5,451356-04 0.
2443324E~01 + 2024 3.34843E-09 0.
1,42519¢-02 2+37133E-07 0. Oy
1.416136+03 G oa. 0.
3.27201€-04 I 0. 0.
.uluz-os 8. 0.
z.unl:-oz 3.8 0. 0.
1.190836-02 -17011E-0l 0¢ 0.
2.90494£-08 0. 0.
4.0 (MEVZAHUY ETA = 1.000 (XEV)
LW (CnrREv)
1.000~06 3.333€-06 1.000E-03 3433305 1.000E-04
2.30804€=03 2.34763E-02 1.29454E-01 2.39030€-01 1.73893€~02
3.21901€-02 1.90158E=01 2,28530E-01 2,6T029E-03 0.
1.12800€=01 . 1 2. 0.
2.68222 4.31198E-02 2.152006-04 0.
2,32503€-01 ©,93066£=03 s o
1.91718E-01 7.25274E-04 0. 0.
1.23124E=01 5.54027€~05 0. o
1.033836-02 3.41338E=06 o 0.
3.12986 1,853388-07 0. .
humusm 2. N o,
6.0 (MEV/AND) ETA ® 0,125 (KEV)
L (CHIKEY)
1.000F 08 3.333F-0¢ 1.000€-05 3.333E=08 1.000€-04
9.62753€=01 8.a11506-01 618414801 2.82163E=01 2,20639€-02
s 39131€-01 6.02830€=01 2.19076E-01 6.33873E-09 2,54651E~07
0429€-01 3,20244€-01 3.28419€-02 1.13481€-0% o
5391 =01 4.28017€=02 7.88047E=03 0. o,
3i5er31t-01 1.10370E-02 1.34428€-06 0. 0.
1.62230€-01 2.329761-03 1.26431E-08 0. 0.
2.67637E=02 4.139A3E-04 To19636E~11 Iy o,
«34623€=02 6,50683£-03 0. 0. 0.
3.08T16€=-02 4.23094k ~06 0. 0. 0.
2.60631E-04 o- a. 0.
6,0 (MEV/AMU) ETA = D.125 (KEV)
L/W (CHIREVY
1.000E=06 3.333E-06 1.000E=03 3.3336-03 1.4000€-04
3.63446L-02 1,11489E=01 2.59691€-01 3.57013€-01 4.32696£02
1.30443E-01 3.051016-01 3432631E-01 3,208091-02 3.86646E-08
2.62754€-01 3.64683¢=01 1.12190E-01 1.29184E-04 0.
3.67310E=N1 1,34876E=01 7.41208E-08 0. 0.
3.49796E~01 £.97301€-02 1.31742E-08 0. 0.
2.93071E-01 1.41230t-02 2.29929€-07 a. [
2.25990E-01 3.23637L-03 1.680TAE=09 0. 0.
1.6U400E=01 6.27263E-04 . 0. o
107369k =01 1.07014E-04 0. o. o
2.20873k-03 0. v. o .
AU OILY/AMD) ETA = 04123 (KEV)
LIW LCMIREYY
1.000k-ut 34333606 1.0006-03 3.3338-0% 1,000E=04
6,93588E-04 7.03319E-03 +.92873E=02 2.25838€-01 1,61833€-01
.90298E-03 1.72088E-02 2.32523E-01 A.11819E-02 2,93529€-05
+.146318-02 2.07610E=01 1.91623€-01 7.35490E=04
1.73621€-01 212309 3.50335£-03 0.
2.36a86E-03 1.12073E-01 122 o.
2,683106=01 +,28066€-02 2. =0 0.
2.63898E-01 1,26081€-02 1iSereec-os o
2.319426-01 3402343E-03 0. o,
1.B6710E-01 6.20303L-04 0. o.
9.08028E-0) o 0.
£aL (MEV/AML) €TA = 0.250 (KEV)
L7 (CH/KEV)
14000E=Us 3.3336-06 1.000F =03 30339603 1.000€=04
9058314E-01 8.67681E-01 6.53249¢=01 2.41981€-01 1,41309€-02
43396£-01 1 3o 3 4.00997-08
£.81680E-01 2.16675€-02 2.83620L=06 0.
3.46297E-01 2.48023E-03 0. 0
2419463E01 39211€=07 0. [
1430023k 1381286409 0. o
7.20159E-02 0. 9
3.90018E-02 0. o
2.0214TE=02 0. 0.
9.07230E-0% 0. 0.
€0 (MEV/ANGY ETA = 0,250 (KEV)
L/% (CM/KEVY
1.000E-06 34333E-08 14000E-03 34333€-03 14000E~04
4.08048£-02 1.23131E-01 . . )
1.43646€-G1 3,23794E-01 3.10154E£-01 1,94831 £.92973€-07
1216E-01 3,56097€01 +30283E-02 3.62278i -55 o
7234£-01 1,03089€=-01 2.63018E-08 00 0.
3.32832€-01 3.22333E-02 393109604 . 0.
2.83235€-01 7.57383E-03 178400 0. 0.
1.90763€-01 1.40801£-03 0. 0.
1.26320E-01 2.17589E-04 [ 'Y
T.0054T7E-02 2.92866E~0% 0. 0.
9:10541E-04 . 0. 0.
6.0 (MEV/AMUY ETA = 0.230 (KEV)
LIW (CMIREY)
1.000E=06 3.3336-00 1.0006-05 3333603 1.000€-04
9.68729E-04 73947603 3.92181E-02 2.43427E-01 1120201E-01
1.22328E-02 13431€-02 2:64125€-01 5.51633E-02
2, 1 2,31369E-04
La94T1RE=01 A233201E-01 dal = Ba
2.32301€-01 \nn:-uz 2,98087E~03 0.
2.T0SAME=OL =52 2.37a23-07 Os
2049 n.xun!-n) 0. 0.
2403237€=01 A:17647E=03 Qs
1,53039E-01 é.oozn!-m 0.
[WETLLIL L) . s

P (ERD

P CERIL)

bR

P (EP.0)

P (EPy)

P (EPi2)

P (EP.O)

P (EP1)

P EPL2)

HYUNDSEN

Y

HYOROGEN
HELTUN
LITHION

MYUROGLY
HELIYM
LiTaltm
BORUN
CARBON
NTTROGEN
YOEN
FLUOR g
NEON

ARe

[

EP -

[

HYUROGEH
HEL1U%
LITHTUM
BORUN

FLUURIHE
NEON

ARGON

[

HYOROGEN
HEL IUM
LITHIUM
BORON
CARBON

N
OXYGEN
FLUORINE

ON
ARGON

€ -

5.0 (IEV/AMY) ETa = 0,500 (XEV)
Lrw (CH/KEV)
1.000F-06 3.333€-06 1.000€-03 3339F=05 1.000€<04
9.33896E-01 8.50410E-01 6.23707€-01 2.07349E=01 0.91423E-03
8.27949E-01 3.92943E-01 1.51368€-01 1.84843 £:31449E-09
8:33911E<01 2.42700E=01 2951€-02 7,09070€=07 0.
3408649€-01 13€-02 a. 0
1486138E=01 3.68381€-09 a9 0 0.
1404201£01 5.32036£-04 1.50907€=10 0. IS
5.47949E-02 6.249anE=05 00 0. 'y
2.74263€=02 6.22238E=06 0. Q. N
1.32366£-02 3.48682E-07 0. o,
3.62011€-03 v, 0 0.
6.0 (MEVIANYY ETA = 00300 (KEV)
L/W CCHIKEY)
1.0006=06 3.333E-06 1.000€=03 3.393E-03 1.000€-04
4.50249E-02 1e3ea30E-01 2.94415E=01 3.26233E~01 41207616202
1.96320E-01 2.83769€-01 1.16330E~02 1,19220€-07
2.171ME-01 A 1234€-02 1.00399€-03 o
3.629326-01 31 3eessc-02 2326€-03 0. 0.
3.12961E-01 2.06433€-02 0244€-07 . 0.
2.33643E-01 +.01334E-03 3141266€=09 0. 0.
1:39133€-01 +.04976L=00 0. 0, o
9.86325E-02 T.45893€-0% 0. 0. a.
5.72453€-02 1.90964E-D6 o 0. 0.
U9AGE=04 0. 0. 0 0.
50 eV 7AMD) ETA ® 0,300 (KEV)
LI CCHIREV)
1.003€-u6 3.333E-06 LevuuE=03 3.333E-03 1,000€~04
1.06262E-03 1.03793E-02 6.94833E-02 2,56640E-01 $.93019€-02
3 1,05541E~01 3.68057E=02 1,12546E~08
- 7.10703E-05 0.
Jiiaeee-or 0. o,
2.63069€-01 0. 0.
2.68346E=01 0. 0.
2:31074E-01 0. 0.
1.77233E-01 a. 0.
1.23786E-01 3.70118€=05 0. 0
1.89631€-03 . 0. o
6.0 (MEV/AMY) €TA = 1.000 (KEV)
Li% (CHIREV)
14000E=0¢ 3.3336=08 1-000E=03 34333€~05 1.0008=04
9.49498E~01 8.41357€-01 5.93578€-01 1,17747€-01 3.61543€-03
8.1214E-01 5.02096E=01 Lizsaie-ol 0179E-04 3,94340€~10
6.27273E-0t 2.112826-01 $.43123 726807 0.
2.750936-01 1.15399€=02 2 unst-oo 0. [
1.37906L-01 2,12824£-03 £ 0. [N
8.33032€~02 2.54333E-04 0. a.
4:12339E-02 2(422%0€-0% 0+ 0.
1.92866E=02 1.92418€-06 0. o
3,607 33E=03 +33789E-07 o 0.
1.33333€-08 . 0. 0.
6.0 (HEV/AM) ETA = 1.000 (KEV)
LI (CM/REV)
1.000E-06 3.333-06 1.000€-05 34333€-03 1.000E=04
#.92082E-02 1.45336£-01 3. 2,
1.64082E-01 2.60814€-01 §39699€-03 2.06116E-08
2,92343€-01 4.39847E=02 5373E-06 0.
3.35048E-01 3:20332€-05 0.
2.91436£-01 1.77892€~07 0.
2.07331E-01 4.09342E-10 0.
1.31474E-01 . 0
7.61303€=02 2.33242E-08 0. 0.
111343€=0 2.11719€=06 0. 0.
1.49671€~04 0. o
6.0 ¢MEV/AMDY ETA = 1.000 (XEV)
L/W (CHIKEV)
1.000F-08 3.333€-06 1.0006=05 34333E=08 1.000E~04
1.27497E<03 1,25526£-02 7.99729€=02 2.63109E=01 7.54028E-02
1.746226=02 1.19617E-01 2.70320E-01 2.38277€~02 2.13620€=07
682171 2.55298k-01 1.02366E-01 2,14198E-03 0.
2.29121€-02 -0, o
2.68978E-01 2799E-02 08 0.
2.57303E-01 8.71699€-03 5.08166E-09 8.
2.09602E-01 1.96810£-03 0. 0.
1130334E-01 iprerriaet 0. 0.
9477041202 1.673a3E=08 0. 0.
8.40047€-04 . a 0.
8,0 CHEVZAHU) ETA = 0,125 (KEV)
LIW (CMIKEV)
1.000€-06 3.333F-06 1.000£-03 3.333£=05 1.000€=08
9.70838E-01 9.048776-01 7.40912€-01 3 68039E-01 4,90304€-02
8.88966E-01 1uaTe-0s 617334606
7463469601 67204 0.
4.73038L-01 :.uuou-m 5434Lm11 0
3.41529€+01 2.13912¢-03 0.
2.33924£20. unn -01 o,
1.3267T4E-01 -09 0.
9.39718E-02 iaraneety 0.
5.82931E~02 0 L3
T.17a12E-04 3.30623€~11 0. 0.
8.0 (MEV/AW) ETA = 0.123 (Kewr
L% CCHIREVY
1.000E-06 3.333€-08 1.000E=03 3.333E-03 1.000E=Us
2.91014£-02 9.0448aE=02 2.22180€-01 3.6T4TE-0L 1,49088E-01
1.06391€-01 2.48058£-01 3.61468E-01 7.33580€-02 7.40733£-05
2.06007E=01 3,65806E-01 1.81590€-01 1.11466E-03 [
3.34106€-01 z 4.19934E-03 3.63a426-10 o,
3.669126-01 9 2431940E-04 0. 0.
3.39833E=01 3 7121 0. 0.
2.87119E-0: 10 1.309380€-07 @
2.249296-01 . 3.16196E-03 1+33360€-09 0.
1.63688E-01 1.27806£-04 . o.
5.19396€-03 7.9T8mE-10 0 0.
5.0 (MEV/AMY) ETA ® 0125 (KEV)
Liw (CHIKEV)
1.000€-06 3.333€-v6 1.000€-0% 34333608 1.000£=04
4.38336E=08 5.52046£=03 3.33128€~02 1.83260L=01 2,20137E=01
5.358aat =02 2.16706E=01 1.46632E-01 4422028204
1.sa5m0E-01 2.43039€-01 3.0137AE=03 0s
2,56T39k-01 1.5T184€-02 £.33437€-09 'y
1 LTaste-ol 4600E+03 . 0.
2.46849E-01 2,207 7729E-03 0. 0.
2. 3 0. 0.
2-63583€-01 1423310E-02 2059€-08 0. 0,
2-334636-01 3.24763E=03 0. 0. 0.
1.88u1eE-02 9.627a8E-09 0o . [N



P (EP1O)

p.LER1L)
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HYDROGEN
HEL 1UM
LITHIUM
BORUN
CARBON
NITROGEN
OXYGEN
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HYOROGEN
HEL JUM
LiTHIUN
BORON

NITROGEN
OXYGEN
FLUORINE
NEOM-

ARGON

EP

HYDKOGEN

HYDKOGEN

HYDHOGEN

HELIUM
LITHIUN
BORUN

HYUKOGEN

FLUORINE
NEON
ARGON

HYDROGEN

HYDHOGEN

HEL JUM
LITHIUM
BORUN

P -

P a

3

P -

34623126-01

1
3420447E=01
2437709€-01
1.91280€-01
1.33984E-01
2150361€-03

0.0 (MEV/AMUY

1.000E=06
3.41508£-08
3.83640E~03
3433591E-02
PULITLTT Y
2.16699E-01
01
2.70068£=01

-0

2.3018
2.10903£-01
14011376202

B0 (MEV/AMYY

14000E=Gy

9.63733t =01
8.62633L-01
7.17181¢ =01
3

9:88960£-02

1.33048-04
8.0 (MEV/AMY)

1.000E~vo

3.36016E-07
1,27468E~01
2138430E-01
3.6670LE-01
3.924226~01

1.05388E-01
1.19377E-03

8.0 (MEV/AMU)

1.0008-06

6.57388E-0a
9.41T4TE-03
3.96383E-02
1.69084E-01

3.323496-03

8.0 (MEV/AMUY

1-000€=0¢

9.60387E01
50719L-0%
9508 7E=01
3.64593E-01

2
3.T8143€-05
8.0 (MEVZAML)

1400UE=U6
3.881T4E=02

3.40335E-01
6338€-01
2.01339£-01
1438160E~01
§.30912¢-02
3.64163E-04

8.0 (MEy/AMY)

1,000F-06

7.RA4TOE-D4
1.111826-02
2.39839E-02
1.03383E-01
2.46407€=01
2.70530E-01
2.5486TE-0]
2.11904€=01
1.59138£-01
2475263£-03

ETA =

8.0 (MEV/AMUY ETA = 0,230 (KEV)
1.000E-06 3.333F-0¢
9+67089E~01 8,988%0t01

A0U6AE=01
3.p6aa3E-01
8:17561E=02

3,013206-01 1.n3087E-02
1497660E001 #.49068E403
1.22938E-01 9.24432E-08
7.31344E-02 1,53598E-04
4. 192A1€-02 2,560926-0%
3.09378€=08

8.0 (MEVZAMLY ETA = 0.230 (KEV)
1.0U0E=08 3.333E-06
3.23630E-02 9,97729E-02
1,17087E-01 2,03308L =0

0L
1.71964E-01
1.30682E-02
2.43106k=02
6,45881£-03
1.42626E-03
2,70733E-04

0,230 (KEV)

34333€-06

3136487E=03
6,37129E-02
1,04637E-01
4439

2.25606E-02
6.217T13E~03
1.43129-03
Q.

£TA = 0.300 (KEV)

3.333F-06

8.8ala3E=n1

*ATI31E=04
©.41268E-08
8.337135¢-06

ETA = 0,500 (KEV)

31333606

1.08871E~01
3,009R0k=-D1
3.63879E-02
1.42140E=01
5.35427L=02
1.33U6AE =02
3.e4991L-03
6,36398E-04
41963786205

ETA = 0.400 (kEv)

eTa =

€TA =

ETA =

3.333F~06

6.70299L-03
7,8123ak~02
2,02734E=01
2,18461£-01
1,181p1e-01
4.36351€-02
1.33032E=-02
3.06233E-03
5.2144DE~08

14000 (KEV)

3.333F=0¢

5.73985L401
5.83388E-01

8,01280t~03
63a5E%03

1.463)

2.16458E-04
5E-05
’; 84394E-06

14000 (KEV)

3.333E~06

1,177a5k~01
3.14391E =01
3,60660E 01
116487601
67%4£-02
9.551a6L-03
1.82650€-03
2.814a5E-04
3.63a18t-05
o,

1,000 (KEV)

3.333E~08

T.93173E~03
8.47138€=02
2,18633€-01
1,93818E~01

1.ap1TaE~03
2,32035€-04

0.

L/W (CM/KEV)
1.000F-05

7.15593E=01
2.622196-01
4.920536-02
2:35506E~04
6.212TAE=06
911028 TE=08
7.89881E-10

0.
0.

L/W CCM/KEV)
1+000E=03

2.39469E=01
3131000E=n1
81 94E-01
1,96737£=03
7444840503
1.4T5TIE=06
1.433326-08
0

'S

'S

LIW (CM/REV)
1.000€~05
4.00683E-02

2.34920E-01
2.23162€=01
$221741E203

9626E-03
1.73292E-07

[
o

L/9 (CM/KEV)
1.000E-05

6.911396~01
2.201726-01
3

+6AR9IE-08
+94923E~11
0
I
0

L/w (CH/KEV)
14000€-03

2.35317€=01
3.37180E~01
1:19633€-01
9.11706E-0a
2.36591€-05
2261€=07
7037€209

LW (CMIKEV)
1.000F=08
4.71588¢-02

2.70472E-06
93336-08

LI LCHIKEVY
1.0060F =05

67521€-01
1.98545L-01
3130£=02
502903
3,1430TE=0T
341336109

LIV (CHIKEY)
1.000€=03
2

3.333E-03

3.21762€=01
1.15808E=-02
00£=05

34333E=05

3.65608E-01
3.14934€-02
38306E-04

3.3338-03

2,03912e=u1
1.14873E=01

3.333F-08

2,91893E-01
7.25929E=03
1.33841E-05

34933E-03

3459428E~01
3.37334E-02
1,70490E=04

3.333E=05

2.212906=-01
8.80362E~02
9.44697E-04

3.334F =05

2,59y49¢201
4.58619€~03
3442078

3.333F03

# (FRa0)

1,000E=08

3.52096€-02
1.33490E=06

P (Epa1)

1,000E=Us,

1.17927€-01
2.03726€03

P (EP12)

4. DUOE=Us

1,97130E=01
1,37690E-04

B (EP10)

1.00UE=Us

E=02

2.48681
2489E~07

P (kpel)

1/000€=04

9.18688E-02
5,83187€~06

P (EP.2)

14000E=04

1.69688E=01
4.17575E-03

P (Epa0)
1.000F=04

14756506-02
9.81898L~0n

P (FPa1)

1,000E~08

3.20996E=-01
9457238002
A+ 10734E-04
2E-06
SE=08

Ta
6:135

LIY (CMIKEV)
1.000E-05

3.45249E=02
2.39483£-01
1.74103E=01
2011236E-03
5.39280E~05
6:007436=07
0.
'
v
'S

34
2,46675¢-02
©437204E-03

3.3336~05

2,35921E-04
6.63033£-02
92a80E-04

7.
1,53097E=06
0.

P EPI2)

1.000E-04

1.43473801
1.24406E=03

HYLROGEN

[

€ -

HYOKOGEN
HEL1UM
LiTHiun

CARBON
“ETROGEN

FLUGR INE
NE

ARGUN
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(Y

HYOROGEN

NFLIUM
LITRIUN
ROMON.
CAHBON

NITHOGER

HYOKOGEN
HFLIUM
LITiIuM

HYPKOGEN
HELIUM
LITKIUm
BORON
CARBON
NITROGEN
FLUORINE
NEON
ARGON

HYDKOGER
HELIUM
Lol
BONGN
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Oiy

N
ARGON

HYDAOGEN

HYUROGEN
HEL UM
L1THItn
BOIQN

NITROGEN

[0

(Y

o .

€ -

[

10,0 (MEV/AHUO) ETA *  0.125 (KEV)
LIW (CM/KEVY
1.00vE =06 3333606 1.000E=03 30339€~05 1,00UE=Us
$.72387€-01 92019201 T.T93TIE~0L 4,35293¢301 8,24783E-02
9.03030€-01 7,16990E-01 3.48583€-01 3459032602 -$2762E-03
. . 3.61127E-04 1.76639E=10
5.36114E-01 1.25181E=01 1496130E=03 9.44n97E~10
*.06137€-01 3.04394E=02 9313604 0.
2.96706E-01 1.74223¢-02 T68E-06 0.
2.06673€=01 3.21978¢-0 1442196E=07 a.
+38570€~01 1,37698C-03 2.61033E~09 o,
2.94853€-02 3.25338€-04 3.48269€-11 0.
1,58322€-0 4.62629k-10 0.
10,0 (MEV/AMD) ETA = 0,125 (XEV)
LI¥ (CH/KEV)
1.000E-06 3.333€-06 1.000E-03 2,333€=05 1,000€=08
2,43373E-02 333E~02 1.944216-01 3.62049€=01 2.05801€~01
9.03280£-02 ~01 3467679€=01 1.19447€-01 4.61877¢-08
1.79399E-01 3.34104E=01 2437736E-01 4,20033€-03 3.96676E~0°
3.34217€-01 260125601 1+22201£-02 1,96349€-08
3 1.30 1 1at o.
3 7 6 '
3.25846E-01 2.74313E-02 2424107606 0.
2.73867€-01 940T137E-03 13904E-08 0.
2.16334£01 2,61267E~03 29419€-10 0.
1,02091E-07 9.94379£~09 0 0.
10,0 (MEVZAMYY ETA = 01125 (REV>
L% (CHIKEV)
1.000E=08 3.333€-08 1,0008-03 31333803 1.000E-G4
3.03633£-08 3.10284€-03 2.423616-02 1.30564E-01 2.36760€-01
3.96To9k=02 1 . 2, 0
1.32333€-01 2.66919E-01 1.57210E-02 4.43406E208
2.70270E-01 3.811328-02 2.04006E-07 0
1.63675€-01 2.25012E-01 5.13179E~03 o. 0.
2, 3 0. 0.
2.56863€-01 7.208046-02 1.76727€-03 0. [
2.70633E-01 2.98804E-02 3-09611£-07 0 0.
2,60863€-01 967E=07 9.99126E=09 0. o
3.29156E-02 +06864E=07 o 0s 0.
1y (HEyZAmy) ETA = 0,250 (XEV)
L7% (CMIKEY)
1.000F=0s 3.333F=06 1.000F =03 3.339F=05 1100VE=08
9.72639E-01 ¥.11672E-01 7.37731€~01 3,96631£-01 6.23948E-02
§.949635¢-01 6,90804E~01 3.29633E-01 2.4TuRsE=02 1.51563€-08
7.790a7E=01 8435040E-01 8423480€-02 2.42937E-04 1083381811
5.00012E-01 9.92229E-02 9.76799E0a 9.24980E=11 0.
3.69236€-01 3.611%6E-02 4.71022E-0% oy 0.
2,59009E=01 1.10768E202 1.33876E=06 0. o
1.73266€-01 4,90005E-03 . 0. 0.
1091E+01 6.39114~00 0. 0.
6556502 1,32823E-0a 0. 0.
9736E=08 4.18101€~11 0. 0.
1040 (MEV/AMUY ETA S 00250 (KEV)
LAw (CMIREV)
1.000E=06 3.333E<08 1:000E=03 34333F~08 1,000€-04
2.69837€-02 #,43067€-02 2410213€=01 3.66784E-01 1.73100€-01
949313102 2.35328-01 3.656218-01 24150426-02 1.68191E-04
. 362 2 3 2402189€-03 3.57899€-10
3.46370E-01 2.29283E-01 6177042601 2,136996-09 0.
3.67877£-01 1.19941€-01 4:69208F-04 04 'y
3.49893€-01 4.98783€-02 1.83554€-03 0. 0.
3.03723€~01 1169431602 4127469E~07 . 0:
2.44112E-01 4.82776E-03 6.29068€=09 0.
1,83904/ <18327€-03 0.
3.518726-03 9.99172E~10 0.
10,0 (MEVZAMUY ETA = U230 (KEV)
LW (CMIREVY
1.000g~06 3.3336-06 1,000£-03 3.333E-03 1.0008=04
3. 74300604 3.99813£-03 2.91397E-02 1,69392E=01 2.40114E-01
3.31034£-03 +.72398€~02 2,0297TE=01 1.69311E-01 9.33216£404
2.42837€-02 1,50678t~01 2.36677€-01 8.41381L-03 #.46808E-09
142010801 2,8648206-01 2.34637€=02 2.46864E=08
183261801 1.991646-01 2:33780E~03 0.
2:36334E-01 1.12295€-01 1.23981E=04 0.
3 b 3 3. 0
2.68207E-01 1,76807€~02 6.91158E-00 0.
7.46308€-01 520235603 0. o.
1.97830€~02 1.19390E~08 o 0.
10,0 Oty /AM ETA * 0,500 (KEV)
L% (CHIKEV)
1.000E=06 3.333F-0¢ 1,000 =05 3.33%-03 1.000E-04
9469920E-01 9.03253E-01 7.36874€-01 3161402E-01 72017€-02
6,85031E-01 6.6337aE=01 2.94838E-01 96398E-06
7.39725E+01 4.00122€=01 6:4056BE=02
4.66340€£-01 7,80476€02 4.06432E=04 o 0.
3. 1 2, . 0 04 04
2.26101L~01 1.08198€-03 3.A9136E-07 04 0.
1.45258€6-01 1.6117aE20% 4.18211€-09 0. 0.
8.90610€-02 3.15494E-04 3.13960E-11 0. 0.
5424399€=02 5.39820E-05 0. 0,
3.74252E04 9. . 0. 0
10,0 (MEV/AMY) ETA * 0,500 (KEV)
L/W (CM/KEV)
1.000E-06 333306 1.000€-03 3.335F=05 1.000E~us
2.96151€-02 9.19277E=02 2.24993E-01 3.67622€-01 1.44122E=01
1.08091€-01 2.70959€-01 3 6. ® 3
2.08771E=01 3.66306E~01 1,76027€=n1 9.63415E-00 '
3.85743€-01 1,99983€-01 3.71072 O a.
Jebe272E~01 3183€-02 1.29598E-04 0. 0.
3.36161F-01 3.44991€-02 5.19116E~08 Ge 0,
2.80238€-01 1.83618¢~02 8.08832€-08 0. 0.
2.15388E-01 2.34333€-03 7.39293€~10 o v
1.34597€-01 2.3047aE-04 0. 0
2.95307€-01 0 0. 0. 0.
10,6 (HLV/AND) ETA = 0.300 (KEV)
LIW (CHIRFVY
1.000E-06 3.133E-06 1.000¢F-03 3,333€-08 1.0V0E=us
32122E-04 4.6704€-03 3.43a08E-02 1.87178E-08 2.20026E-01
2.19897E-01 1.41366E=01 3,70225E-08
-41860E-01 1737E=03 o
1.41334€~02 v o
1 0E-03 0. a.
3.85905€-03 I o
7.78288€-07 0. G
1,025136-02 9.181a9€=09 0. 0.
4.60643L=03 a. 0.
1. le50Te-02 o, 0. o 0.
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6.66029€-02
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oM 3.63630E=01  1.63669E-01
N1 THOGEN 3.63538E-01  8,03817E-02
OXYGEN 3133a88E-01 3.272676-02
FLUGRTNE 2.802796-01  1,12724€=02
NEOK 2.273926-01  3.33688E03
ARGUN 02666607 1.01562€~08
EP e 120 (MEV/AMO) ETA = 0.230 (XEV)
1.00DE=06 3.333£-08
HYDROGEN 2.76462E=04 2..05.]('0)
HEL1UM 4.114826-03 -02
LETHIUM 1.85116E-02
.13673E=02
BON 1.35557E=01
NITROGEN 01
OXYGEN 01 20204802
FLUOR | 2.89961E-01  3.58319E-02
NEON 2.643406-01  1,29972E-07
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ETA +

1,000F=08

9. 76483€-01

03£=02
7.20030E-07

3,3336-06
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0.230 (KEV)

1.000E-03 3.333F=05 1.000E-ua
7.16600E=N1 . 3.29301E-01 3.57u81E=02
2.e3008k-01 1.17501k=02 1.62380E=-08
4,930 4155362-0% 'S
bt rrihms U s
5.38714E-06 0 0.
©.97216€-08 9. o
1.17216€=10 0. ™
o o, o
0. 0. 0s
a. 0. 0.
P (EPIL)
LW CCHIREV)
1:000F=0> 3.333F=05 1400GE=Uy
2.3879AE=01 3.65782€-01 1.14993€-01
3-5149KE-01 5.224726=02 2.16711t-08
1.a9a88E-01 4,85226E-04 0.
2.01674E=03 ' a.
7.39597E-08 0.
1.33387€=06 o.
14310156-08 0.
o, 0.
0. o.
0. 0.
B (ER2)
LW (Ou/RFVY
1-000F=05 3.333E=05 1.00UE=V
3.97883E-02 2,031826-01 1.98265E-01
7.34764E-01 1.160T1E=01 1.88432E-08
2.24107€=01 2.275a3t-03 0.
9338E-D3 0. 0.
4134524E-04 0. o
1.181198-05 0. 0.
1.58985€-07 a. a.
0. 0. 0.
0. ™ 0.
o o. o-
P (EP.O)
LIW CCHIREV)
1,0n08-05 3.3336-03 1.000E-0a
6.06841E-01 983€-01 1.1691 7601
4,23790E=01 s T1T18E-02 1.86836E=04
1. IS
4.68168E-03 1i7ies2e-08 'y
43370E-08 0. 0.
2 1419£-05 [ 0.
o. 0.
3163268E=01 0. 0.
1.942736=10 0. 0.
. o. 0.
P (EPIL)
LI (CHIKEV)
1.000E-02 3.333E~03 4+000E~04
1.73172€-01 3.4991E-01 2.30939€-01
3.43831€-01 1,63608E-01 1,60419€-09
2.79912E-01 1.02912€~02 1 =08
2452130€-02 3706988E=0T
3.43674E=03 10«
z.qnvls-m o
nzuo::-m 0.
1466429€-00 0.
0. 0
P (ER\2D)
LIw CCHKEV)
1.000£-03 3.333E-08 1.000E~04
B 1.23139E~01 2,69293€-01
1.361788-01 2.38098E-01 6198612€-03
2.70347E=01 1316E=02 7.61611E-07
6.73343E=02 4430E-08 0.
1+326006-02 o
1.54490€-03 0.
1:121306=08 0.
5.33026E~06 0.
1.78384€-07 0.
0r o
Liw (CHIKEY
1,000E-03 3.333€~05 1.000£-04
7.
3.86034E-01 7434941€208
1:17463€-01 00120£-10
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€0 m 12,0 (MEV/AWU) ETA = 0,300 (KEV)
LIw CCHIKEY)
1,000E=08 34393F=06 1.000E-05 3.333E-03
HYDROGEN 3.32548€-04 3.47637E-03 2,620626=02 747E-01
HELIUM 4.91983t=03 4.2832ak-02 1.92033€~01 1.86243E=01
LEfniom 2.18534E-02 1,40286k-01 2.43276E=0 1.21121€-02
1.10973E-01 8682L-01 3.110328=02 443422708
Chwon 1.72064E-0] 2.1a087E-01 3.67107€-03 3
NITKOGEN 2-27203E-01 1.286890-01 2.33T03¢=04 04
2.41913€-01 #.39296E~06
FLUURINE 2.70190E~01 1.90488E-07
2.53u16€~01 0.
ARGON 2.12014€-02 16018008 o
EP = 12.0 (MEV/ZAMU) ETA = 1.000 (KEV)
LI CCHPKEV)
1.000€~06 3.333F- 1.000€=05 3.333F-03
HYDHOGEN 9.71940E-01 ¥.09491€+01 7.52304E-01 3,87742E=01
HEL1UM 8:92394¢-01 6.88216E=01 3.20313€=01 2.20008-02
LITHIUM 7.71868E=02
BORON
CARBON 0.
NITROGEN 2:ava01E-0 o.
OXYGEN 1.64140E-01 .
FLUORINE 1.03141E=01 3.18599E-04 1362616720 0.
ON 612123%k=p2 9.4972E 03 0. o0,
ARGUN 4,30719€-04 0. e 0.
EP = 12.0 (MEv/Amu) ETA * 1,000 (KEV)
LI% CCMIKEV)
1.000E=06 3.3336-06 1.000E-05 3.333€-03
HYDROGEN 2.76628E=02 $.62838E-02 2,14117€=01 3.673796-01
HELIUM . 01 3 24 8.53339€-02
LiTnium 1.98280E-01 3.43343E-01 1.97716€-01 1.6719aE-03
BORUN 3:49233E201 2.21816E-01 3.192216-03 1.19573€-09
3.67782€6-01 1.1259%-01 3.68083E-08 a.
NI TROGEN 3.46264E-01 1426340€-08 '
OXYGEN 2.98614E-01 6637E=07 a.
FLUORTNE 2.34301€-01 3,89641E=03 9493E-09 a.
NEON 1:172621E+01 8.79634E=04 a.
ARGON 3447284203 o.
EP o 12.0 (MEV/AMUL) ETA = 14000 ¢XEV)
L/ (CH/KEV)
1,,000E~06 3.333€-06 1.000E-03 3.3398-03
HYDROGEN 3.93882 - 3. 1.74267€=01
HEL LuM 3478310E-03 4.92658¢-02 2.07376E~01 1,61913€-01
LUTHIUM 2.33935€-02 1.85203€-01 2.33727€=01 7.13779E=03
. 2 3 2z 1.41739E-08
CARBON 1.80171E-01 1,920326-01 1.89327€-03 o.
NITROGEN 2.0038¢E-01 1.04461E-01 8:91636E~03 o.
OXYGEN 4.39313E=02 2.31470E-06 0.
FLUORINE 1.a7328£=02 3.31532€-08 Qe
NEON §o55azse-o1 4.07333£-03 04

1,33778E-02

14000E-04

1-)320;&-01

1.000€~04
1.91567€-02

3.02116£=04
1.44003E~09

11000E=08
2430293E201

1.57¢77€=03
1,69410E-08

1.000€~04

5,806 78E=02
1,13693E-0%

1:000E=04

1.65269E-01
1129437€=04

1.000E~08

2,35190€~01
7.36793E~08



Table 4-2
Calculated probability that a track of electron of energy
E gives j, P(E, j), as a function of electron energy and
target size, //W. Because of typographical limitations, 7
and //W are indicated as ETA and WL, respectively.
Powers of ten are indicated by the symbol E; thus
9.-98935 E 01 reads 9.98935x 10!,

b €0 BTA = 0,143 (KEV
t ke WL (CW/RFV)
1.000E%06 3.333k-06 1.000E=01 3.393E-n3 1.000E-04
5.51090E 0% 9.98935F 20, 2,96425F=01 9.894026=01 2.63120F~01 2.98938€-01
4.43010€ O 9. +3935E-04 9.98435F =01 9.89402F =111 9.43109F-01
3.894T9F Om 9.98335F -0l 9.96455F =01 9.H9403E-0) 9.65120F-01
LZTRBOF Un 9.43a35F =01 L46458E=01 9.89405F =01 3119F-01
2.75343F 06 9.98930E-01 9,964 38E-01 9.89411F=01 9.6313AF-01
7.31705¢ s 9.99937F=03 9.up861F-01 9,80821F =01 9.63369E-01
1.980R0E (1 9,9RGINE0L LurabGF=0L 9.d9435E<01 9.63215F=01 8.99231€-01
1.67340F 04 0L 98980FwUL 9.96812F=01 v.gasbaEa0l 9.43276E=01 $.99403€=01
137772F ue 9ayBRNIFauL 9.usad0E~01 9.2947RE-01 9.63330F-01 B.99621F=01
1.15052€ 0 2.4894nF~ul 9,564 YUF=01 9.89507E-01 9.63089E=01 8.99887€-01
9. TA19AE O 9.9R94UF =0 9.4h80IF0] 2.29341F=01 63561F-01 9,0019BE-01
19700 U4 2.98953F w01 Lu6B1aF =01 9.49580E-01 9.63688F=01 9.00353€=01
£.8A062F 0 9.a8957F w01 9.06520F=u1 9.29623F=01 9.85027E=01 9.00943F=01
4.792026 01 2 9.665e4F w01 9,89669E-u1 9.45977F-01 9.01362E-01
A.87049E U3 3, 9¢30UE=ul 9 9.66130C=01 9.01791E-01
4.096U0F U arassrieal 9.463T6F=01 9.89762¢-01 9.66280€-01 9.02212F-01
3.40031E 03 9.98970F=01 9.46490F =01 9.89H05F =41 9.66418F-01 9.02599E-01
9.4497uF <UL $,966020-01 9.89080F 01 9.86%32F =01
9.98082F =01 8,96610C=01 9,89083F =01 2.66608F =01
9.v89020-01 h632F a0l 9.89869€=01 9.66$27F=01 oi03asenot
172316 03 9.98980F =01 9,94606E=01 9.89851F-01 21664697 =01 9.03023€-01
LAARLSE 0. 5.4807hi 9,46 4BYE=01 9.89A02F~01 9.66410F=01 9.02376€-01
1.211T8F 03 9.4B9ATE=0L 9.94859F=0] 9.89713E~01 9.663 20F=01 9.01785€=01
1.02600F 03 9.98953E-01 9.94513F=01 9.895T5F =0l 9.634T0E=01 9:00323€~01
A.s10TaF 02 9.98932F =01 9. 06446F=01 9.89375F=01 9.48022F~01 8.90691€-01
7.24077¢ 02 2.98905E~01 9,98 354E =01 9.89103E-01"  9.64137F-01 8.96223€-01
6.US87aE 04 9,94860E-01 9,92 38E 01 9.88785F-01 - 9.62973F-01 #.92980€-01
120008 02 9.48822F~01 . 9. 9.61481F-01 2.50836E-01
4.30930€ 02 9.a8764F =01 2.14899E-01 9.AT7aRE=01 9.59742F =01 8.34021€-01
3.62039€ 02 9,987050F =0l 9. 98675F=01 9,87081Ee01 9.37%81¢-01 4.78064€-01
3.04457E 02 9.94617F-01 9,95396E-01 9486231F-01 9,38901F 01 8.70711€-01
?.54000F U2 9.98514F =01 9.93094F ~0L 9.83236F-01 9.3162aF-01 3.61749€-01
L19269F 02 9.9n380F -0l 9.94601F=01 9.84007F =01 9.47679F-01 4.31106E-01
0z 9,98240E-01 9. 9a1AMF~01 4.02335E-01 9.42961F =01 2.30835€-00
07 9.98061F~01 9.93383F=01 9.407827-01 9.97364F <01 4.23635F+01
oz 9978506201 9.92851€w01 9. 78706F =01 9.30769F =01 $.08352€-01
1.07635F 02 9.97600Ew01 992020601 94762616201 9.23038F =01 T.06426E-01
9.0INYTE Ui 9.97308F=01 9.91050F-02 9.73389F-01 9.14019E~01 7.63398€-01
7.61093F 01 9196962601 9.A99DRE-UL 9, 1002AF =01 9.01342F =01 7.37640€-01
#.40000F 01 9.9635RE=01 9.88972E=01 9,66106E-u1 8.91422F<01 7.08351€-01
P (EW0) ETA = 0.250 (REV)
FoCREv) v (CHIREV)
1.000¢-08 1.133%6-06 1.000E~0% 31335€-0% 1.000€-04
2.3109u€ 0% 9.98876E=01 9,96259€-01 9.00819E-01 9.63215F=01 4:93622¢- -01
4.63210€ U 9.98075F=01 9.46259F-01 9.34B19E=01 9.63213F-01 3649E-01
3.895T9F 04 S.3ABTHERDL 2.04239F-01 9.48810E=01 9.63213¢-01 Psretta
3.27680F 04 9.90ATTE=01 3,96260€~01 9.38827F-01 9.43224F=01 8.936736-01
2,7%543F 04 9.908T7E=yL 9,462626~01 9.8802xF-01 9.632426=01 0.93720E=01
2.317088 04 9.98RTKE~DL 9.96269€-01 9.83837E-01 9.43273€-01 8.93816£-01
1.9a840€ 4 9.98074E-01 9.96270E-0) 9.238318~01 9.633L0F=01 4.93941€-01
1638408 0 9.98881E-01 9.9h2T6E=01 9.08470F-01 9.63379€-01 5.98110€-01
1377726 oa 3.9M88F =01 9.46288F=01 3.8AR98E~01 9.43456F-01 3.943235E-01
1.15832E un 9.98887E~41 9,96294E-03 9.88922E-01 946335001 8.94387£-01
3.7at98E 03 9.98A90F <01 9.96303¢=01 9 s . €
8.19200€ U3 9. 98090E=0L 9.4631BE~01 9.029936-01 9.63785F=01 £,93241E-01
6.08R62E 03 9.9889KE=01 9.96332€-01 9.89037F=01 9.63922E01 5.95622E-01
5.79262E 03 9.98903E~01 9. 4834 TE=01 3:03082E~01 9.64067F-01 3.96028£-01
4.47099E 03 9.98907€=01 9,64363€-0 3.891271 9.64216E-01 0.96e81£-01
4.09600E 03 9.99912F =01 9.96377F=01 HetcHars 9.64359F-01 8.96842E-01
3.40431F 01 9.498916F=01 9,46391€~01 9.89211 E~01 9.64480E=01 .emuwn
2.n3631F 03 9,964016=01 9.39243E=01 9.84391F-01 74¥9€-01
2.43450F 03 84z 9.46a08E=01 9.29261F=01 9.64651F=01 ¥i37657E-01
?.08800E U3 Si3aesitmot 9,96408E=01 9.89761F-01 9.64631F=01 8.97653€-01
1.72716E 03 9.9291F =04 9,4¢399E=01 9.89735F=01 9.64367F0L 8.57622E-01
1.aanlsF 03 9.90912£-01 9.06375¢ =01 9,89176E-01 9.64374F=01 B.96883E~01
1.237T5E w3 9.98900F~01 9.96343£<01 2,890TeE-01 9.68042F=01 3.95957€-01
1.02800€ 03 9.¥B880F=0L 9.96292F-01 9.88914r-01 9.63337F-01 £.94351E=01
0.6107a€ 9.9R884E=01 9.94218F =01 9. .
T.26077€ 9:948300-01 9.96118F=01 9.88400F=01 9.61853F=01 5 9E=01
8.0n2TaE 9ATIRE=0L 9,95887E-01 9.88009E~01 9,60%85F =01 6.863531
5.12000F PR 9.05819F=01 9.87509F=01 9.58968F=01 8.81879E+01
4.30539€ 0it 9,90685E+01 9.93622E-01 9.86923F~01 9437072001 2.76663€=01
3.62039€ 42 9. 9R61IF-0L 9.9837/E~01 9.36196£-01 9.34722E-01 8.70224€-00
3.00837€ 02 9.98520E-01 9.93074E-01 9.83294E=01 9.51815F=01 3.42298€-01
2.56000F 07 9,9A80KF =01 2, 4A703F =01 9,84192€=01 9.48271€01 £.32700E-01
2414269€ O« 9.,9A273E=01 9.94233E~01 s
1.810i9€ 02 .vnuur—m 9.83715F=01 9.81262€-01 b \n?u-ol 3.27633£-01
1.82219F U Feu1 9,930726-01 « 19 3 A1F-01 8.11730E~01
1.2ADUOE 02 b wmur-n. 9.92310F-01 9.771076~01 Mectartiny 7.93270£-01
1.0TAINE 02 9.97415F =01 9.03410€-01 9.74430£=01 9.17343E-01 1.71983£-01
9.0%097F 3 9.970Y5F =01 9.40390E=01 9.71329€-01 9.07307E~01 1.47589€+01
TI6109%F 0a 9,964 0F a0k 2.6.9106£-01 9,67477E~01 8.96248F +01 711991 7€-01
6.%0000€ 0% 9.9h27KE =00 GnTR4AF=0L 9.63400€-01 8.83126F =04 € ARTSEE~0L
B a  2.300 (KEV)
P (Ev0) ETA 3.300 (KE .
€ (KEV) 1,000 -06 3.133E-08 1.000£-0% 3:333E-03 1.000E=04
551000 04 9.98017F=0} 9.36063F=01 236E-01 9.61323€-01 5.A8392E-01
3410 ay 9.96063E-01 236€-01 9.41322F-01 8.083I94E=01
3.896T0 06 9.96063£-01 9.61323F-01 s
3.27480F 08 9.98018E=00 9.96064E-01 v-nvcz-ox 9.613320-01 H
2.79%43€ 00 9,90014E-01 9.96066£-01 243€-01 961350801 ]
2.31703€ 0% 9.36089F-01 254€-01 951381601 8.32358E=01
1,940408 04 . 9.A1426E-01 2 2E-01
1.430408 0% e 94140001 .
1.37772€ 08 9 9,360 61342F-01 8.89061E-01
1.13032€ 0% 3.98020E-01 9.380 61693€-03 8.29318E-01
9.74198¢ 03 9.38831F-01 9,961008=01 61763601 s.09¢ 1
0.19200¢ 03 9.98033€=01 9.96122£-01 s188aE-01 £129939€-01
5.00062¢ 03 9.94839E-01 2.95133E-01 9.88451E-01 9.42020£-01 8.90332€-01
3.792828 03 9.98843E=01 9.96130E-01 9 9.421 1 I 1
4.07099€ 0} 2 8,91123€-01
4.09600€ 03 9.980326-00 96179E-01 9.38331¢-01 9 [
344431 03 9.9M855E=01 3.361926-01 9.8861aE-01 9.62363E01 2.91030€201
2.39631€ 03 9. £-01 9, ? 3g-01 1
2,43930€ 03 7,988 I ? ’ 9221 7E-01
2.04000F 03 9. 9. €~0i . 9.62678E-01 8.97139E=01
1.72216K 03 9.98856£-01 9.96192€~01 2.62368E01 5,91035€-01
1.48815€ 03 9.98889€-01 3.98169€-01 91623426-01 1,91227E-01
1.21773¢ 03 7.98837€-01 3196130€-01 41960E-01 $.90187€-01
1.02400€ 03 9498820E=01 91 96072€-01 61810F-01 £-01
061078 02 9.vnvc:-cx 9.93991€=01 9.60627F=01
7.24077T€ 02 9.98 9.49373€-01
6.09874€ 02 RH e 9.38204€-01 0, THTTHES
$.12000€ 02 9,38663€-01 9.95330€-01 3.36733E=01 9.36430E-01 5170970E-01
4.30339€ 92 9 ’. 9 . .
3.62039E 02 9.90321€-01 9.93080E-01 9.83312€-01 951872001 2.62033€=01
3.08A37€ 02 9.98A2)E-01 2152601 134€-01 0E =01 33964€01
2,36000F 02 9.303026-01 9.34351E-01 3
2013269 02 9.98156E201 9.93081E-01 9.81712€=01 #.40330€-01
1.81019€ 02 9.97981€-01 9.23205£-01 9.79990€<01 9.34344E01
1.32219€ 02 9.97772F =01 9.92392€-01 9477940€-01 9428340€201
1.28000€ 02 9.97324F=01 %.91769€~01 9.75310€-01 9120679¢=01 7480400€-01
1.07433% 02 9.41233€-01 9.40797€+01 v.nouz-nl 91116880=01 7457749€201
9.0%097€ 9L 9196804£-01 9,896316201 9.6927 9.01199€-01 T43191¢E-01
7,61093€ 0L 9,954T7€-01 9,38304€-01 ,u)n:-nx 39012€-01 7.02620€-01

6.40000E 01 9. 9. (D 8469TOTE:

P (F.0)

P (E1)

P (Es1)

ETA

E (XFV)

3.51n90F

3.276808

2.73343€
2.31708¢
1.94800F
1.630408

1.377726
1.3%852¢
9. T4198E
8.29200€

6.88062¢
5.79262€
4,87099E
4.096V0€

3.a0a31E
31E
2.43530F
2.044006

1.72216F
1.aa815
1.21775€
1.07400F

8.61078E
T.24077E
6,08874E
5.,120006

4.30539€
3.820398
3.08437E
2.3400F

7.15289E
1.810:

1.32319F
1.28000F

1.57633E
9.03097E
7.61093€
6.80000F

(370

F (KEV)

3.510908
4.63410E
3,398 79€
3.27680E

2.T5%65E
2.31708€
1.94540F
1.639a08

1.377726
1.15852¢
9:Tal90E
8.19200%

£.809626

+.09500F

3.444316
2.89800€
2.43530F
2.04800€

1.72216€
1.a4eisE
1217758
1.02400€

2.61078E
7.26077€
6.088T4f
3.12000¢

40308398
3.42039€

3.06437€
2380006

2+15269€
1.al0lse

1,000 (KEV)

0.123

03
03

1.07633€
9.03097€
T.61093E
6.40000¢

ETA =

£ (KFV)

3.31090€
634106
3.89879F
3.27640¢

2.73543€
2.3170%¢
1 OF

9384t
~a3940F
1.377726
1.13852€
9.Ta1988
8.19200€

6.802626
92626
4.87799E
4.09600%

3.4ae31E

2,048006

1.72218E

<0nATs

5.12000¢

4.30339€
71)

02
3 5unot

2:18769F
1.alolee
1.32719€
1.28000%

1.074335€
5997¢
7.61093€
6.400008

0.2%0

o2

1.0008=06

9.98753€-01
8T38E-0L
9,987 5HF =01
9.98730E-01

9.98T59E-01

9.98763€=01

9.198760E+ul
9.90769€=-01
9.987726-01
9.987TOE=VL

9.98780F 01
9.98764F=u1
9.98759E-01
9.98793F =01

3.3%9E-06

9.9586aF =01
9.95867€ =01
YBAEAE-01

9.

WL (CM/KEVY
1.000€-05
9487654E=G1

2.87654E=01

3.333€-0%

9.93870E-01
9,u3nT3E~01
9.93070€~01
9.93888F=01

9.93892€=01
9.48902F-01
9.98013F=01
9.95925€~01

8,03939E~01
9.95033F =01
9.98967F~01
9.43982F-01

9.87662E=01

01
7703F~01

9.07727E=01
9,87733E-01
9,87T8ME=0L

9 07825€-01

9487866F=01
9.8790AE=U1

9.39394E=01

3967201
9459763£=01
9,598 70F =01
9:39991¢-01

9.60122E=01
9160260F =01
9.603YRE=01
9160329F =01

1.000¢-08

3175¢-01

3.83175€-01
3.A3198E01
|.uzu:-a|

9,99796€=01 9.93993E-01 9 9

3 9
9. 2,960 L 9.
3. 9 ®

. ) 9.60374F=01
9.9878uF~01 9.98939F=01 9.60315F-01
9.98723E-01 9.93014E=01 9,30899F 0%
9.98734F=01 9.98852E~01 9439207F-01

3.98727E-01
a ;

9,95764E=01

A9RGARE-DL
9.9a587F-01

9.9n520F -0
~IBAILF-04
~98320E=01
9. ¥8196F=ul

9.9%492F =01
9.98297F=01

9.9%0676-01
9,9AT$2E~01
9.94430€-u1
9.94000F =01

A42RE=GL
9.83382F-01
9.82107E=01

S7851F=01

9.

9
9.92836F~01
9.42112F=01
9,91229E~01

9.78720E-01
9.76522F=01
9.73916F-01

9458430F =01

9+33956F=01

9:31753F =01
4%031£-01
A3674E-01
9.415926401

9.36677€-01
9+300126=01
9.232006-01
913669501

8.80422E-01
8:17297€201
173251€-01
4,68130€-01

8.62130€-01
81347326-01
8.43713€-01
8:34809E~01

-.zuoc:-ux

7 6T740E-01

01 ° 3 . T.e333E-01
2.96672F =01 5.489226-01 9.67222E=01 4.94857F=01 7416371E=01
9.96235€-01 9.87304E-01 9.62977E=01 2.81834€-01 6.83739£-01
9.95720E-01 4.83803F=01 9.52011Fw01 1183€-01
(KEV™
o (CH/REV)
1.000€-06 3.313€~06 1.000£~03 34333608 1.000E-04
1,06428£203 3453376£=03 1.0%4126-02 3142704F202 2.97741E-02
1.064326-0) 3-53804€-03 1.08416€-02 3.42736€=02 9.37172E-02
1.06425€403 3.33970€~03 1,03412€-02 3.42739€202 9.57728E-02
1.06399€=0) 3.33779E=03 1.09384€+02 3.42654F=02 E-02
1,0834nE=03 3.53585€=03 1.08326£=02 3.42472€-02 9.57037€~02
1.06243E~03 3.43264E-03 1.08231£=02 3.42170€-02 9.36256€-02
1.06102E-03 1442794£-03 1,03093€=02 3.41730€-02 9.38117€-02
1.03912€-03 3.52168€-03 1.04906€-02 3141139F=02 9.33384€~02
1.03670€=03 3.51361%x03 t 3 9
1,03373€-03 3.5038%€6=03 1 3.
1 3038394E=02 9.0‘4"!-02
1.0463uE-03 347933403 110%634€-02 3.37869€-02 943293
3. 1 3435820E=02 9.39789€-02
1.03740F=03 3.44961€=03 1,02773€-02 3.34380¢+02 9436009602
1.03263€-03 3143386E~0) 3. N
1,02800€-03 3.a12406=03 1,018526~02 3.31049€=02 9128424£=02
1.02372F=03 3.40421€-03 1.01432E=02 3.301158-02 9.24954E-02
1.0201 . 1 3.29012F~02 9.220826-02
1.017846-03 3.38aT2E~03 1 3. 9
1,01724€=03 - 1,00796E=02 +20095£-02 9.19692€-02
1.01903E=03 3.30867E~03 1.00972E<02 3.20654€-02 9421150€-02
L.02394£203 3,40507E-03 1.01457E~02 33019602 9423163602
1.03294€-03 3.434026-03 1.02338€-02 3.329908-02 9.32437€-02
1.086926-03 3.48118E-03 1.03709E-02 3.37303¢~02 9:43704E-02
1.06702E-03 3.34783E-03 . 3. ”»
1,09486E203 +AI8ERE=03 1,08372602 3.32119F-02 9.21952£-02
1,13063£-03 3.75879E-03 1.11917E-02 3330E=02 1,01077€-01
1.17704£-03 3.91266E+03 1.lsa62e-02 4776736202 1.047436-01
l.una? 03 4.09224E-03 1.21764E-02 3494367602 1089T7€-01
29867E-03 4.31373E-03 1.28336€-02 41308202 l.nuoz-ol
1.8283E-03 4.39353£-03 1.36341E=02 4.40665€-02 3E£-01
1.48524£-03 4.93339€~03 1.46349E<02 4718206202 Liea
1.60939E=03 5.34310E-03 1.58640E202 3.09274£-02 Lo3manae-01
$75824€-03 3.43869€-03 1.731176-02 5.53009€-02
1 6E~03 22664E-03 1.90323£-02 6319E=02
2.147726-03 7.123126-03 2.10632£-02 6467713602 R
2 3 1. . 1,84944E-01
2,609876-03 90991£=03 2.62337€-02 2408933€-01
3103375E403 1.00809€=02 2,95179€-02 9, 15A03E-02 2.20464E-01
3.336296-03 1.136240€-02 3.33129F-02 1.02438€~01 2144251€-01
KEVY
WL (CHIKEV)
1.000€-0% 3.393€-06 1.000€-03 3.333E-08 1.000€~04
1.12317€-03 3.73389£-03 1.11181€-02 3161004F=02 1.00401E~01
1:12318€403 3.73402€-03 1111183€-02 3461017€=02 1.00484E=01
1,12321F-03 3.73385€-03 1.11140€-02 3.61001F-02 1,00480E~01
1.12284£-03 3.73296€-03 1+11134E=02 3460917€-02 1.00438E~01
:.122366-03 1.'1la~€-u4 1.11097E-02 3.60738F-02 1.00412€-01
1,11003€~02 a- 0480F =02 1,00336€=01
1:1086 5, h
1.11901E =0 ) . 3. H 1
1.11561£-03 1.10885E-02 3.98678E=02
1,11270F=03 1.101608+02 3.37774€+02
1.10928€<03 1.09023€-02 3.96715F=02 3 iasTnaE-0
Li30%aug-03 3.07924€-03 1.09443¢202 3.33313€202 9490694E-02
1.10115€-03 Sin103€-03 1.09020€-02 3.34194F=02 9.47301E=02
1.09563F03
1,09203F=03 2 2 9480011E-02
1,08787F =03 3.61600£-03 1.076965-02 3.49300€-02 9. T6441E~02
1.08350E=03 3.60269€-03 1.07303€-02 3.a8734E=02 9.73223E-02
1.08038F-03 3.552145-03 1.06991€~02 3.41746F=02 9.70673E-02
3. 1. 3:4T188F-02 9.6917a£-02
1.07833E-03 3.38600F-03 1.06B10E-02 3.4T171E-02 9.49190£-02
1.09117%-03 3.99483E-03 1.07065€-02 3.479795-02 9.71276E-02
1.09712€-03 3.n1483€-03 1,07632F=02 3.49834F-02 9.76073£-02
1.097426-03 +HABBRE =D 1.0866 3 M
1.11309F=03 3.70064£-03 1.10198F=02 3.578976-02 9.36820E-02
1.133356-0) 3.77436E-03 1,12377%-02 3.64783F-02 1.01430£-01
1.16383F+03 3.47422F-03 1.13327€-02 3.74093F-02 1.03830£-01
1.20493E-03 4,u0309E-03 1.19192€-02 3.86274E=02 1.06924E-01
1.23847F~03 +.17248F-03 1.24130€-02 #.01802-02 1.10832€~01
1-31039F-03 1.29911€202 4-190356-02 1113397£201
In812F-03 1.37086€-02 1.20964€~01
335603 A09E-u 1.43575E-02 1.277330-01
1239094k -03 pitrirnst 1.36828F-02 s.ounr-oz 1.3387¢€=01

1,723976-03
1.gmmuir-ul
7.081296-03
2.3105nF~03

2.58187F=03
2.9005 76203
3.27341
3. 11874503

-0

s, mo:r-u:
03

6.
a . unyl‘lr-ni
~ah02TF=03

3.483026-03
+A0IO6E 2U3
1.08343E~02
1.42759F <02

1.

1.83617F-02
7.0423AE-02
2.262905-02

2.92204F=02
2,82%61F202
3.17996E-02
3.392196-02

5.
3.92002¢-02
£140314F-02
7.145138-02

7.91a04E=02
0!

1.09761F-01

1

1.36340E-01
1.693016-01
1483713€~01

1,99797€-01
2.17475€-01
2.363791
2,36a1a€-01




P (Es1)

P (Erl)

P (Es2)

ETA = 2,300

E CKEV)

5.51090€ 04

3 27680€ 04

2,793A5E DA
2,3170%E V4
1.94040€F 04
1467040E U4

10377726 04

9.19200€ 03

6,088628 0)
3.79262F U3
4.87099¢ 03
4.09600€ 3

3.40A31E 03
2,89631F 03
2.49350F 03
2,04%00F 03

1,72216E o)
1.44815E 03
1,21773€ 93
1,02400€ 03

8.61078E 02
7.20077F 02
5.088TAE 02
$.12000€ 02

4.30839E 02
3.6203%E 02
3.04437€ 02
2.56000E 02

2.1%269€ 02
1.01019€ 02
1.32219€ 02
1.28000F 02

1.07633€ 02
9.05097€ 01
T.61093% 01
6.40000€ 01

ETA = 1,000

E (KEV)

9.51090F 04
4.634108 04
3.89679€ U4
3.27680F 04

2.73%45E 0w
2.3170%€ 04
L.94B4UE 04
L163840E 04

LA3TTI2E 0w
1.15852E 04
B I4198F U3
B.192U0F US

6.8M062E U
5.782626 03
A BT090E 13
4,09600E 03

3.48A31F 03
?.8963LF 03
?.A3350€ 03
2.04400F 03

1.72216€ 03
1.aa815€ 03
1.21773E U3
1.02400E U3

8.61074F 02
7.24077E 02
£.0BATAE 02
5.12000E 02

443033¢f
2,62039€
3.04437TF
2.36000€ 02

2.15269E 02
1.81019€ G2
1.52219F 02
1.2a0uof az

1.07635€ 02
9.0309TE 01
T.61093E 04
6140000E 01

ETA = 2.125

E (KEV)

5,31090€ 08
4.63410€ 03
3.39679€ 4
3.27640€ 08

2.75345E 0%

1,63880F 04

1.37772€ 04
1.15892€ 0%
F.TH190E 03
8.19200€ 0

é.l It?E 03

E 03
0 17099E 53
4.09600F 03

1.A431E 03
2.09631€ 03
2.43330€ 03
2.04900€ 03

1.72216E 03
1.44815E 03
1.217T5E 63
1.02400E 03

8.61078E 02
7.28077E 02
5.08874E 02
3.120008 02

3
3.0MA37E 02
2.38000F 02

2.13269F 02
1

l 28000F 02
l.mnae 02

645000 oF

{KEV)
L CCM/REY)
1.000€=06 333306 1.0008-0 3.333€.08 1:000E-08
1,18193€-03 3.92095£-0) 1.16943E=02 3.79191E02 1.03129€-01
+18200E-03 . . . 1:03132€-03
1.10195€-03 3. 1. 3. 2 1405128E-01
1.10163€=03 3.92004€-03 1.16917€-02 3.79107E-02 1103100E-01
141813 1€-03 3. 1. 3 1.
1418013E03 3.92298E-03 11676 7E-02 307863602 1.04988€-01
1.17876E-03 3.91038E=03 1416633E-02 3.78204E-02 1:00078E-01
1,17689€-03 3.91214E-03 lileasse-02 3.7786296-02 1,04731€~01
1,17452€-03 3.90429E-03 1,162138-02 3476 ur-o: 1.04544£-01
1.17163€6~03 3.99473E-03 113933E-02 347600 1104319803
1.18026E-03 3.808354 1.15602€-02 3-7#0‘)"0? 1:04032€-01
1016444E-03 3.aT088E=03 1.15226€=02 3473784E-02 1.03751€-01
1416024603 3.#3703€-03 1414819E-02 31724946202 1003422€-01
1,15385€-03 3.44202E-03 1.14368E-02 3.71132¢-02 1.03074€=01
1.15140E-03 3.42764E-03 1.13931E~02 3.69730E-02 1.02722€-01
1.14T14£203 3.91351€-03 1.13834€-02 3.aBA36E-02 1,02943€-01
1.14339€-03 3,40109€~03 1.13:11:-«" 3.67278E~02 1,02089€201
1,14034€03 79172603 3.664046-02 1.01063€-01
1413914€-01 3787 03 1. u'ln!-m 1.01734€-01
1,13980€-03 3.78920€-03 1.12816€-07 1.01803€-01
1.ia92iE-03 3.40030E-03 113149F = 3.67222E-02 1.02074€-01
1.18024E~03 3.42981€E-03 1.13838€-02 s 1.02631€01
14 16180E=03 3.852406-03 1114978E-02 3.72994€-02 1.03330E-01
1.179238-03 3.919996-03 L.16679€-02 3.78934E-02 1.04917€-01
1.20363E-03 +.00072€03 1419064€-02 3 un)r-oz 1,06827€=01
1.23642E=03 4.10944€~03 1,22272€-02 3.9398: o 1
1.27921F-03 4.25128€-03 1.26433E202 3 datose-or 1.12647€-01
1.33379€-03 +,23207€-03 1.31783€-02 425801602 1.16039€-01
. 1. 4 1,21704€-01
1,47754F=03 .9083 ! 4169 1,27621€-01
1.37614E-03 3.234438-03 1 4 1.
1.89662E-03 4.63293K-03 1.67084£-02 $.33295E-02 1.43389€-01
1.84233E-03 6.11466€-03 14a129nE=02 1.uuu-nl
2,01720E=03 6.09230E-03 1.98044E-02 37¢-01
2.22577€-02 T A08E=0) 2,18153€-02 LRaRS
2.4733aE-03 ".19683F~03 2.41876F~07 1.93439f~01.
2.76608E-03 9.16070€=03 2.69708E-02 2.10187€-01
3.11117€03 1.02952E202 3,02500€+02 2.294238-01
3.51693€~0) 1.16269E-02 3.40699E-02 2.47902€-01
3.99311€=03 1.31863E=02 3.85160F 2 1
(3%
WL (CM/KEV)
1.000€-06 3.3996-06 1.000€~08 3.333€-05 14000€~04
1124070E=03 4.129936-03 1,22699E=02 3.97306€-02 1.08719€=01
1.24083F=03 4,12407€-03 3E~02 3.97319€-02 1,09722€-01
40THE=03 4.123926=03 1.z2e30m-02 3.97303F =02 109719601
24052603 4.12305E=03 1.22673€-02 3.97223€-02 1.09698€-01
1.23995€=09 4.12117E=03 1.22617€~02 3497050E=02 1:09654E-01
1.23900E=-03 4.11803E~03 1.22525-02 3.96760E=02 1,09301E<03
1.23765F=03 $.11346E-03 1.122390F-02 3496333€-02 1.094T4£~01
1.235/7E03 4.20731E-03 1.22208E-02 3.98763§-02 1.09330€-01
1.23%1E~03 4,09931F=03 x.ny'ur-nz 3.95041F~02 1.09147€-01
1.23000E-03 4.09003E-03 1,21699€~02 3.94163 1.00923€-01
1.22723€-03 4.07900€-03 +21373€-02 1.08666E~01
1.22347€=03 SaE 1. 1
1421937603 Y 3 1.2 1
1.21507€=0) #.03071E=03 1,20184E-02 1.07720E-01
1.21076E=03 . 1.07383€-01
1.20869E-03 #.01095£-03 1,19364E=02 1.07066£=01
1.20321F =03 +99942 R
1,20074g203 3,99123€-03 18782 1,06601E-01
1.19982£-0 3.96015€-03 1.18691F-02 1,06329€-01
1.20107€-03 3.992326-03 11881402 1106627E-01
1,203298-03 4.00629€-03 1.19227€~02 3186384E-02 1.06936E-01
1.21336F=03 4:03303F-03 1,20017E~02 3.a8871£-02 1.07387E-01
1.2263¢E-03 4.076051 1.21284E-02 3.92053€-02 1.08397€-01
1.28381F~03 Nttt 1.231318-02 3.98727£-02 0776201
1.27197E+03 4.22710E=03 1.73742€=02 4,06863E=02 12123€-01
1,30736E-03 #117728F +14846£-01
1.3534%F-03 1.3708€~02 4.318158~02 1,1835¢E-01
1.e1210e-03 1.39828€-02 4.49670F-02 1,22763E~01
1.AR130€-03 4.92055E=03 1.461635E-02 4.706378=02 1.27897€<01
1,56698E-03 5.20411F-03 1.54300€-02 2.96477€~02 1:34148E-01
1,672926-03 3.35459€-03 1.84788E=02 +26226E-02 1.a1719E-01
1.80227F=03 3.08226F-03 1.77322E-02 3166685E-02 +30727E=01
1.95864E=03 .49896E-03 1.92037€-02 £212740E~02 1.612808~01
2.14633F-03 7.13434E~03 2.108186-02 6.67371E~02 1:73467€=01
2.37021€-03 7.A3695E~03 2.32007F~02 7+31684€202 1.873436-01
2,53607€-03 8.73279E-03 2.37410F=02 $.067106-02 2.02917€-01
2.93062E-03 9.76762E-03 2.87307E~02 3.93743F=02 2.20128E-01
3.27168r-03 1.09864E-02 3.22353-02 9,94100F=02 . =0
3.7583RE-03 1.24380€-02 3.63291€-02 1.10892E-01 2.38701€-01
4.27120E-03 1.40957€-02 #.10933€-02 1.23936£=01 2.793346-01
KEV)
WL (CH/KEV)
1.000€~06 3.333E-06 1.000€-0% 34333609 1.000E-04
3.66939E=07 62836 TE=06 5.61539E=03 6.08601E+04 9.1\:195:-»::
3.66950E=07 6.28413E-06 3. 6
3.66932F=01 6.20548E-06 5061822€-03 6,08582£-00 ;.mun-oa
3,66640E=07 6.26025€~06 5.61234E+03 6.0827AE~04 3.09932€+03
316601 7E=07 6.27335€-06 3.60620€~05 6.07617E~04 5.09400€~03
3164904E=07 6.76192F~D6 5.,596026~u5 6:06527E-04 3.08520€~03
3463480E=07 6020827€-06 3.38119€-03 6.04941F =04 3.07238€-03
3.614606-07 6.22291F =06 5.56120E-05 6402809F~04 5.03315€-03
3.38897E-07 4. 19830E-06 5093 . s 3
3.9570%€=07 . 3. 5,96319E-04 $,00671E=03
3.52140F=0T 6. 11974E=08 I
3.48011€-07 6107402E=06 3.42069€-05 50086126404 #194030€~03
5,43479F=07 . 5 .
5.38664E-07 5,97033e-06 3 3. .
5433739E-07 591603606 8797E-05 5.73330E-04 4.31019E-03
3.289336~07 . £ 3 s 4.17701€403
3.24834E-07 5.21414£-08 5.19720E=0% 3.63812E-00 4.73931E-03
5.20916£-07 5.774078-06 3:16131-03 5.39984€-00 4,70826€-03
3:10327€-07 3.TaTe1Ee06 2.1979 5.37439F~08 8775€-03
5.17916€-07 3.74003E-06 i 3056813€-04 S1E-03
5.19744€-07 3. 76109E-06 3.14993€-03 5.587406F =08 +:69820E-03
3.24803€-07 3.81710606 3.19984€-05 5,64094€-04 £.74160€-03
5. 3. . 5.73855E-04 4:02074€-03
3.40597€~07 6 H 31£-03
3.698T0E-0T 6.31600€=06 3.40018E=03 6011602F=00 5.12445£03
5.6848TE-06 2.93697€-05 5.43000F~04 343794 7E-03
7. [ & 3.72033€-03
193831607 T.68439E=06 +86214€-03 T:41766E=04 3
7.58884€-07 31507T0E=06 7.30515E+05 8,10245E=04 62 71701€-03
5.A4360F 9.3332 8.99539E-04 7.42572£-03
9.57019€-07 1.08990E-0% 9.45149E-05 1.014787-03 34442E-03
1.10881E~08 1.22306E-03 1 9
1.29748E=04 1.43620€-03 1.27879E~08 1.36839F03 1,10608E-02
1.54949E-06 1.71456E-05 1.52511€-04 1-42620.03 1:30167E-02
1.87916E-06 2.07808E~05 1.80663E-04 6094€=03 1133071E-02
31132F-06 2. 3 2 E 1,886776E202
2.87923E~06 3.18120E-03 2.81784E-04 2.93992€-03 2.26973€-02
3.62748E-06 4,00317E=05 3,54049€ +04 3469386€-03 2.77782E202
4.61305E-06 5.09233E~05 4149115E 41640805E-03 3.81321E-02
. 2 [N 3 N s +.211088-02

P €€.2)

P €

P (ED)

ETA = 3.230

E (KFV3

5.31090F ©4
4:63410F 03
3.496T0F 04
3.2T600F 04

2.73543€ 04
2.317038 03
1.94840€ 03
1.63840€ 04

1.37772€ 08
1158326 06
9.74198¢ 03
8.19200€ 03

5.88862 0

344431 03
2.89631F 03
2.43%50E 03
2,04800€ 03

1.72216€ 03

1.024u0E 03

2.61076€ 02
7.24077€ 02
6.08874E 02
$.12000F 02

4.30339F 02
3.62039F 02

1.28000F 02

1.07433F 02
9.03197¢ al
+61093E 91
6.40000F ol

ETA = 0,300
£ (KEV)
5.31090€ 0=

4.03810E v

2.73343E 0%
2.31708E
1.94840€ 04
1.63040€ 04

1.37772€ 08
1.15832€ us
3.7a1va€ 03
8419200€ 03

6.83062F 03
3.79762F 03
4,87099E 03
4.09600F U3

3

3.48831€ 03
2,89631€ u3
2.43350€ 03
2.04800€ 03

1.72216E 03
1.asnise 03
1.21775E 03
1.02400F 03

B.610TeE 02
T.24077% 02
5.088T4E 02
3.12900¢ 02

2.30539E 02

2.36000€ 02

2.19249€ 02
1.81019€ 02
1.32219F 02
1.20000€ 02

1.07635E 02
9.05097E 01
7.61093F 01
6.40000E 0

ETA = 1.000

£ (KEV)

5.51090F 0%
A16J010F 04
3,39679E U
3427480F 04

2,73343€ 08

1.63800F 04

1.37712€ ua
1.158526 ow
9.74198€ 03
8.19200€ 03

6.5A862E 03
4.79262F 0
4.87099F 03
4.09600F 03

3.44431F 03
2.49631F 3
2.43330€ 03
2.04800E 03

1.77218E 03
L.arBiSE 03
1.21775F 03
1.02600F 03

8.61078F U2
7.23077€ 02
£.0M8TaE 02
3.12000€ v

4.30339F 02
3.s20308
3.084376
?2.34000F

7.11769F 02
1.alole vz
1432719F 02
1.2A060F w2

1,07635€ 02
9.0%0977 01
7.61093F vl
©.40000E O

XEVY

1.000€-0¢

6431410E-07
6131433E=07
6.31397£207
6432093E-07

64304826207
6.293616=07
6.27746€-07
£.238T16-07

6.22989€-07
6119735607
6.13933F=07
6.118336=07

6.06933E~07

359%0a1E-07
3.87683E-07

5.02237€-07

3.333E=06

6.99718E-06
6.99T64E=06
6.99700F~06
6.99364E-08

6.98643E-08

6,73363€-06

6,90393€-06
6.36793€=06

L CHIKEV)

'S
6.77029E~06
6 tzunl-«

6.36149F: o-

6,31319E~06

1.000E-0% 3.333€-08 1.000£-04
6.23035€-05 6.76506€~04 3.64898E-03
§.25039F-05  6.764926-04 $4080E-03
6,24 TADE=DS 6.T6172E~04 ,"“2.5-0,
s.29099¢-03 5.64078£-03
30 3.63164E-03
6.726936-00  5.61033€-03
6.19400E-03  6.70468F-04  3.40046£-03
6.16759€-05  6.47646F=08  3.3T7TSE03
6.13330E-03  6.64223£-08  5,33026£-03
6 6 3.31807€-03
6.03374€-03  6,33693E=04  3.88367€-03
$:000iE08  gogradr-0r  deaieze-os
3131073605 6.a0190E-00  5.3364s6-05
5.86275E05  6.3306AF<08  4,31352£-03
5.81973E-0% 6.30463F~04 5.27045E-03

5.91331€-07
6.020246-07
6.2017$€-07

£.45214E-07
£.799246-07
7.76801€-07
T.83031€-07

2.63217€~07

1.26756€=06

1.49207E-08
1.78572E-06
2.17040€-06
2,67533E06

3.34063E<06
4.21890F-

3.381a26~06
6.92535E06
eV

1.0006-06

6.99338F =07
6."!!&(-0 1
6.9
c.kuc-m

6.98334E-07

6.93353E=07

6.90336E~07
6.87166E=07
6.832106=07
6478749E-07

6.73886F~07
6.68773E=01
6.636226-97
6.53716E=07

[

4938u€-07
6.30317€-07
6.54213F=07
6.62289E-07

6.737T0E=07
6,96142F~07

7.232326-07
7.65311€~07
8.19247E~07
8.90630F=07

9+78506E~07
1.09320E-08
1424408E=06
1.44170F =00

1.70023F =06
+03867E-08
2.48250E-06
3.06630F=06

3.53823F=06
4.85482E-00
612083aE=08
8.00449F=06

KEV)

1.000E~08

7.70726F =07

7.70399€-07

7.69693£=07
7.68508E=07
7.66805E-01
T.6A30TE=07

T.61595F=07
7.58072€~07
7.33900F =07
7.493526-01

T A8337F=0/
73909407
7.33857€-07
7.28936F=07

1.24734F-07

7.22150E=07

7.21235E=01
7.3701 7€=07
7.52870F=07
BABHE=UT

8.09914F =07
8.53TauFm0T
9.17207€w07
9. 988 TuF =07

1.09072F =05
1.2296eF =08
1.en16nf-Us
1.62703F =00

1492195€=08
2.30832F=00
2.81963E-06
3.48363E=u0

#.3639nE=0n
51535216=06
7.08939F =08

6.47304£-06 3.78378E203 6.768376-04 $.24914£-03
6.33265€=06 5.765856-03 6.24T00F =04 3.23194€-03
. . 6 3 5.23213£-03
. 4.27687F=04 3.256UAE=03
6.59899€-06 3.83745€-05 6134340E-04 5.31130£-03
£.43074E=06 3.96893F~08 §:46416E 5.40698E-03
6.37284€~06 6.13989€-05 6e64688F-04 5.53399E-03
T.14993E-06 . 6 5.
T.3%402E~06 £.72821K-03 7.27486E204 6+03750E-03
1.23771E=08 7.18933K-08 7. 7664804 6.44981E-03
5.74116E=08 7.80135€-05 8.41767E-00 6.96T03E-0)
9.58305E-06 8.33020F+05 9:21277€-04 7.59303E-03
1.06268E-05 £-03 £.02424F=03 407418203
1.21339€-03 1. 1.16068E~03 9.46356£-03
113091 1raas3ienns 1.33763F-03 1.08237€-02
1.6%113E-0> 1.469035-04 1.36769F=03 1123738802
1.97539E=0% 1,75557E-00 1.86638F-03 1.48073€-02
2.39980€-05 2.13004€-04 7125423£-03 1.763506~02
273673605 2.62034€~04 2.75%28¢-03 2.12734€-02
3.50940E=03 3.76377E-00 3.41378F=03 2.98854€-U2
4.53386€=05 3:1098ar-0a 4.26677F=03 1.16319E-02
3.338008=03 3.2249 3.88721€~02
7.42026£-03 bo6s701E 00 4.78786€-02
WL CCHIKEY)
3.3936-06 1.000€-05 3.333€-05 1.000£=04
T.74881€-06 . unv!-aa T.A7855E-04 6,22024€-03
3TE-06 TiATI08E-08 5:22066E~03
TI74872€-08 =0: ToAT8ATE-04 642201703
T.74824€-06 t.unov(-u: TiAT317E=04 6.21754€403
T.73713E-06 6.90941€=05 T.46005E~04 6421185€~03
1.72325€=06 6.49431€-03 T:43621£-06 ©  6,202406-03
1.70703E-06 608212603 7443096E-08 6.18063€~03
7.68262, s 1 17013€-03
7465166€-06 6183206E-05 7438643F =00 6414668€=03
T-61416E=06 6479930E-05 T+3308TE=04 hul!O!-O)
7.57038E=0¢ &0 1.
7.521026-06 6.73463£=03 7.26253E-04 610AT6AE-03
T.48721E~08 6.66878E-03 T.21147E=04 61006 T9€~03
7.41063E~06 661044€203 7115778E-04 5.96383£-03
7.35363E~06 6436773E-03 7.10368E-04 3,92031€~03
7.29934£-06 6,319436-C3 7.08213F=04 5.27923€-03
7.25177€-06 6147710E~05 I nnu'lc-oa
7.21600€=06 £.44320€-08
T.19832€=06 6.42934£-03 5.15520[-«
7.20639€-06 643672605 £:96387E-08 Heffret e
7.24950E=06 6.47509E~03 7.00481E=08 50413103
T.33n88E-06 6330618205 7.08967F=04 3:90930E~-03
7.4R808E-06 6.68732E-03 7.23123€-00 6,02262€-03
7.71348E-06 6:08784£-03 1.44505€-04 6.19349E-03
£.03835€-06 7.17409E-05 T.75004F~04 6.43672E-03
A7876E=06 7.36832E-03 0.16965E-04 €, 77031E-03
9.07338E-06 8.09852E-05 87332304 T421673£-03
9.KESA6E-06 £.80039€-03 9147800E-04 7.80347E=03
1,UB366E-05 9.862356-03 1.03909€-03 5451871€-03
1.21046E-0> 1.0787E-00 1.15790€-03 9:44232€203
1.37720€~05 1.27433€~04 1.31330F=03 $:06408E-02
1.59%526=05 1.41982F=04 1.31621F-03 11220806~
1 na099E-03 1.672228~06 1.77967F=03 1.416206-02
2.00191£-04 2,121846-03 1,668948-02
2.43321E-08 2484640F =03 199062602
3.28720E=03 . 3. 2.
4.234898=05 3,74163E-08 3.49676E=03 2491303€-02
5.35500€-05 #.72035F-04 487639603 3.36443g-02
£.83925€-05 6+01230E04 6115212F=03 4.376126-02
2.n1089E-03 20826-04 7.812426-03 3.38220£-02
WL (CMIKEY)
3.393€-06 1,000€=0% 3.333E-05 11000€-04
8.53867€-06 7.62137€-05 22629¢-04 6.81332€-03
8.53928E~06 7162211805 22687F-04 6+815T4E=03
A 53868F 08 706215503 8.22827F=04 64815330€-03
2.53304£~06 T.61838€-05 8.22287€-04 &441240€-03
8.52723F=06 T.611426-05 8:21549F=04 10674E-03
8.51426F-06 kB s 699
£.49529F~06 £.18328F 408 4,70277€-03
8.46986F =06 8.16120F=04 678369603
8.43765F~00 6+73950E=03
6.71023€-0)
A 6.67613E-03
B i30320Fmgs T.41136£-03 8.00264E-04 6.637T1E=03
8.24673E-0p 7.38204E-05 7.950136=04 6:39397€+03
1. 7 3 6055231
7 63086
R.OTE33F=0s 7478885104 6.46762E-03
2.0798AE-06 7.16919F=05 7.74483F <08 6.43256E-03
7,99693F =00 7.13993€-05 T.71366E-04 6140774E-03
7,98458F =06 7.12094£-08 7.70196E =04 1398416203
8,00131E~06 7.14302E-C3 TLT1THLE~04 €.41100€-03
8.03751E=u6 1+19380€-03 T.17103E<04 1433436203
216573606 7 499€+03
A.34118€=0n 8.039520-04 702E-03
8.60240F =06 7i678226-05 8.20834F=04 6311€-03
4,97221E=06 A.00688E=03 .63589E-04 7113979€20)
2.47909F-0n 8.43718E=05 9.11400€-04 7.51723€-03
1.01384E-05 9,06087E-03 9.754046-08 +D2038E-03
1.10874€=05 9.83831F-03 1.03982F-03 8.60036E+03
1.21639F=05 1.08418E-us 1.16364£-03 9.40672E-03
1.36124F=05 1.29084F=03 BE-02
1.43132F-05 1-47526F=03 1.187416-02

1.50017E-03

2.123700-05
2.53191€-03
311113605
3. he682E=05

A N1T61F-03
£.20207€+0%
T.80791E~05
1,00775F=0a

1.6008UE~0s

1.98830F-04
2.26407E~08
2.73607F 04
3.4017aE=0¢

4.25123F-08
5.37165¢F =00
5.83272E-04
A.81820€-04

1.70326F=03

2.00416E-03
2,39244F+03
2.89710€-03
3:33338F=03

4.A0830E=03
3452184F=03

6.97241F=03
6040E=03

11360716~02

1.382376=02
1.88559E-02
2,22949E-02
2.68160E-02

312571902
3,97981€-02
4,07903E402
3:99123€-02




£ KEv)

LITIRIV 7Y
4.52548E 03
3. H0%46E (11
0990F UL

246900 TE Wi
2.262THE 03
L.90273€ 04
Liu00goE UL

1948436 01
11MITE 0L
9. 31%66E DU
.00000€ LU

6.72717F 0y
3.65645€ 00
4415683 00
4.00000E Uy

3.36159E 00
2,478438 00
2.37841F 0U
7,00000€ 0u

1,64179€ 00
1.41421€ 0L
1.14921F 0u
1.00000€ O

E CKEV)

3.38174€ OL
A.32502E 0L
3,80346€ ol
3.20000F 01

2,69087€ 0L

1.600008 Ul

1.34543€ 0L
1.13137E ol
9.51364E 21
1.00000€ 0

A.T2717E 0
3.65683F 0

475683 0)
4.00000E 03

3.36359€ 03
2,82343€ 03
2,37881F 0)
2.00000E )

1681758 a3
1.41421€ 09
1:10921E 00
1.09000€ 09

3140494F <01
7.07107E-04
3. 94604501
0000E=01

FCREVY

5.38174€ 0L
A.52948€ 0L
3.ENAa6E L1
3.,200008 V1

2.69047€ 01
2.269T4E 01
1.90273E U1
1,5000DE O

S BATNE 01
1.131377 0%
8.513068 00
8,00900F Uu

AL T2TLTE U0
5.65683F it
#.73683F 0U
2.00MU0E WU

3.36359E Ou
2.82933F 0
243TRALE U
?2.00900€ 00
1-48179E 00
L.a182F 00
LO1H929F ua
1.02000F un

AL SNIG6E~GL

4.00900E=02

4, 20848E=0a
3.338536y.
0.

2,30000€-u1

F (FV)

3I0174E 01
A.52848E 01
F80346F 01
3,20000F 02

2.69037€ 01
2.24274€ 01
1,90273F 0L
1.60000F 01

14365438 01
1.13137€ o
9451366E OU
8.00000E LU

6.72T17F 00
S.6M33E Uy
4.T3683€ 00
#,00000F 011

3.38359E 00
2.82843E 00
2.37881F 0u
2.00000€ 00

1.68179E 0
L.a1821E 00
1.10921F 00
1.00000€ v

2. 60496E-01
7.071071

5.94608E-01
5.00000F=01

4020448F =01
3.538336a01
2,973026-01
2.30000E=ul

2.13224F=01
L.76777£~01
L ARE51E=01

WL (CN/KEV)

1,000k =~086 3.333€=06 14000E-03 31333E-08 1.000£~04
9.945815F01 9.H3831E-0L 9.52213F w0l 849402601 6128348201
9.98407E=01 9.81480F=01 914308 1E-00 8.29398E-01 3.70739£-01
9.93370E=01 9, 78T57E~01 9.3761aF w01 6T6AF=01 3.,25101€-01
9.92611€-01 9.75881E=01 9428916E-03 1.|ousr-lu 4176313€-01
9.91450E=01 9471880E=01 5.17990F =01 7.418487-01 4.24992€-01
9,90160F =01 9.87575€=01 9,05843E-01 7.19197F-01 3.71998E=0
9.88622E=01 9.62374E=01 8,91870€-01 6.228750-01 3:18430E-02
9, 858I0E =01 9,56 711E=01 B.73037F-00 806F=01 2,65603€201
F1hATASE=OL 9.50049€=u1 84573076=02 5.09n48E-01 2.14970E=01
9.82321€~yl 9.42276E~01 2.36631F=01 5,51802¢. 1.62012€-01
9.79506€=01 330AE=01 §.12%0E-01 3.01856F=01 1.26093€-01
94162397 =01 9.22989F=01 1.86230E-01 4.a0610F=01 9.02833¢-02
9, 72453F 01 9.11091 E=01 T196204F=01 3.9aL12E-02 6.12135€402
91640 /0E=0L 8,97475F=a1 7,22ARGE=01 3.39020F =01 3.89637€-02
9403002F =01 Ab191iEe01 0.0 2. 2
9.57152E=01 2.641796=01 6.43370€=03 2.47293E=01 1.23339€-02
9.50400F ~01 8,42049E-01 6.01314E~01 1.23818F=01 6418036E-03
9.4264HE=01 3153001 Ewud 960601 2.72234E-03
9.33735F~04 5,03775F=01 1.01734€-01 1.05288E-03
9.23520F~01 Ti4T008F =01 4.51290E=01 T.08035F=02 3.30857E-04
74407236401 . 1.2
7.12592F-01 361842601 3.37604F-02 3,84T31E+03
8,91AA3E“0L 6.62805E-01 3+18336€-01 2.20277€-02 1,06871E~03
8.79810F =01 6.51589F=01 2.766406-01 1.37934r=02 2.62511E-08
WL (CM/KEV)
1.000€+06 3. 339E-n8 1.900E-08 3:333€-03 1,000E-04
9.43439E=01 9.84077€-01 9.53312E-02 8634£-01 6.330726-01
1 9.2716€-01 9.49040€ 01 3.92713E-01
9.30198E~01 2.41755€-01 3.48737E-01
s ritan 9. 172585-01 9133310801 T.94301€-01 $.03310€=01
9,92079€-01 94 13041E=01 9.23956E-01 TA6T140E~0L 4:31475E-01
9.90864E-01 9.59869E01 9.12303€-01 7.364308-01 9384£-01
9.99443E-01 9.65261E=01 +39360E-01 702176601 3146206801
98780401 9439921601 8.34516E-01 6.64285€-01 2.93120e-01
9.858926-01 9.53743E=01 B.67549E-01 6,227316-01 2,81311E-01
9:83674E=01 9, 446608E-01 B.40223F~01 5.777015-01
9.81101E=01 9.183836-01 +26302E-01 3.294196-01
(181226-01 9.29919€-01 0,01353€=01 4 78304601
9. 7A8T5E=01 9.12054E-01 T.T3735E=01 4.25287€-01
9. 70694€=01 9,036126=01 7.42720E-01 3:71000£-01
9.661006~01 309140301 7,28303€-01 3418767E~01 3.
9.60804E=01 8. 13226601 0438€-01 2.63755€-01 1.83470E-02
:.s;;:vg-n: 8.36A72E-01 6,29138E201 2113303601 9.71560€-0)
47723€w0 5.36131 3.8454nE-01 1.67010E-01 4.63801E0.
I9710E-01 5 12w‘z-ax . 1 £ 19azeae-03
2.30544 . T
942000 7F<01 .suue-u.\ 4.34797€-01 6.22732E-02 2.01472E-04
9.08136F=01 7.25810: 3.01722r401 b.usuhz-ul
8.94682E=00 & qunu:-ux 3.28616E-01 1,46833€-03
8.79410€-01 6.51589€-01 2.76640F=01 i Srese of 2162511806
7.66087€-01 §-192008-01 2.37434£-01 8.29120F=03 3469808E-07
.nﬂns-nl 2,01389€-01 4.78783€-0) 1.09736€-07
5.92797¢: 1460923F-01 2.484THF=03 1:189109E-08
B.21730€-04 5.10717:-01 1040373E=01 1443769€-03 2.97107€-09
wL(CM/REV)
1.000€-06 3.335€-06 1.000€-05 34333E-05 1,000£-04
9.997626~01 . » 6.
9.9515VE=00 96393501 $30649£201 6113530€-01
9.94455E=01 9, 51636E01 aE 8.30019F=01 3173479E-01
9.93633E=01 9, 7939F =0 9.3813u€=01 8.08270F-01 3.28040€-01
9.92879C=01 2,75003€~01 9.29156E-01 7482762E-01 +.79608€-01
9161 558F =01 9.72168E=01 9.18K07TE~01 7.34076E=01 970 7E-01
0277E-01 9:67935E=01 12E~01 .
~AATTAF=01 9.630816-01 8.93281F-01 6:26482F-01 3.23306€-01
9.87041E=01 9.57431€-01 A, 7T707E=01 6147393F 201 2,71330€-01
9.K502RE~0L 2.50960F-01 8.39976E-01 6.04813£-01 2.21239E=01
9.62700¢-01 9.63489F-01 AL 39R6LE~0L 5.58942F=01 1.T4619€-01
9.80010F =01 9. 34906E-01 5.17383€-08 3.10330€=01 1.32750€-01
9.769unF~01 9.28070F=01 7.91630F=01 4.38923F=01 9.645426-02
9.73320F-01 9.138226-01 T.63104E=01 4.06085F-01 9633€~02
. 3 . ..
LBAATEE=0L BuBAaLAE=0L 6-96470r~01 2.49479E-01 2,48383€-02
9 B E-01 €58 2.48109E=01 1.52724€-02
3.52824E~ul 8.41238f-01 6.16801£=01 1,99752F=01 7.96990€-03
9.a87236=01 2 1 723 3:77033E=03
9437622£-01 8.06789F =01 2.25143F-01 1.18843e-01 1,39506E-03
w 28407E~01 T.b06bsE=01 4.75755E=01 A.nu“ir-oz 3494070E-0
41793, o 7.51743Fa01 L3 191 o
1 7.19949E=01 7318301 3v1~115r-oz 5.23610€-05
3195759201 6.15247] 3.21763€-01 2.782026-02 1,18951€-03
A.77825E-01 147482601 2.7169aE=01 1,29903E=02 2.19181E-06
8,61072E-01 6.07390E=01 2.24077F-01 5.83404F-03 3.19130E=07
BL42a14F=01 3.ba61L4E-UL 1.79990F=01 3.29243€-03 3.56841€08
B.21730F=01 5.19737E=01 1.40375€-01 1.43769€-03 2,97107€-09
.06126F =0} A, nT54RE=0L 1,18889€-01 6945E-10
7.90633E-01 4.37003E-01 9434436F-02 7249€-11
7.73709€=01 A zanTet=01 T a08AEL2 o
7.61970E-04 2.080776-01 6.59730F=02 101600808
WL (CM/KEV)
1,000E~06 3.333€-06 1,U00E=03 3.333E=03 1,000€-04
9196086E=01 9.470126=01 9.»1»0?-:): 1.77436E=01 6173575€=01
9495535€=01 9, 15194€=01 9.36237¢€ $.61428Ew01 623922701
VARG Y01 1630791 ’.;oonr-ol 43119F-03 5.99314£-01
+94147€-01 9.80623£-01 9.4298€-01 0.22270F-01 3.35973€-01
9.9327E=01 9.77773€-01 9.34T90F=01 . s
9,922726-01 9, 74473F~01 9 «72144F=01 41403
949110501 9.70657€201 9.14329€-08 .nuu-m 4409236€-01
CNTITYY 2EY 9.66232F~01 9.02133¢-01 7.09420F-01 +37031£-01
9,8819uE=1 9.61174E201 $.47505F-01 6.73009€=01 3,04830€-01
9.86384£01 9455332¢-01 1891~01 6433202€-01 2,33876E-01
9,44301F-01 9.48622E-01 £.33649€=01 290110 2.03491£-01
9441900€=01 3.40933E-01 8.33037€-01 3.43982F-01 1160970E-01
9.79138€-01 9.32139€=01 809917601 495220801 1.21439€-01
9.73985F=01 9. 3 7. 170608202
9.72329F~01 9.10693€-01 7.35292F=01 3192392601 04136E~02
9.68157F=01 8,97743€-01 7423332801 3.40041-01 3.93170€-02
9.63393F=01 8.43103E-01 6.08709€=01 2.88485F-01 2.40079€-02
579396-01 8.666116-01 6.30834E~01 2,34914£-01 1436366802
517756-01 .48)02€-01 6.10038E-01 192523601 7.135326-03
4AT3IE=0L 8.274266+01 s : .
936807801 8.08442E=01 3470572E~01 1.134871 1,461936~03
9.27820E-0L 7.79032€-01 4,72784€-01 8.23294£-02 5.57997€-04
9.177276-01 7.31113€=04 4.23733€-01 3.71351F=02 1,86492€-04
9.06392F-01 7.20644€-01 3174247E-01 3.77733€~02 5 -~
0.93730E-00 $.87642E=01 3.23149€-01 2.36387E-02 1,32073€-03
8. 79634E 01 2,77409€-01 1.392376-02 2.693026-06
8.64060€-01 231993601 767276603 4.51639€-07
8.46904€=01 1.89821€-01 3.93098£-03 6.07339E-08
8.24114E-01 1.31671€-01 1,86079E~03 6.441001
8.0TH7TE-01 1.18134F=01 +00996F-04 5.29338€410
T.a%608E-01 B £+02 21290F-04 3.31379€-11
7.8197T0F=01 .mnrlr-a.\ 6.39750E-02 £040E-04 .
7.50209E=01 303639601 5.64708F-02 6,90963F-03 o
T.41864E-01 A957€=01 5,02243€-u2 A.67471E+03 o
703711701 +61793E=01 +.733316-02 3.84239F-03 0.
. 3 3 2 4.1086TE=03 [

E (CEV) WL (CHIKEV)
1.000E-06 2993€-06 1.000€-03 3.3936-08 1.,000E=04

3.3817a€ OL 3.90855£+03 1,29031E+02 SiT7107€-02 1.14709€-01 2.64934€-01
4.32548€ 0L 445491503 1.36993€=02 4.27912E-02 1,28494E201 2.86031€-01
3.30346€ OL 3.09333£-03 1.6776TE-02 4 06a1aE=02 Loadteie-0t 3,06830E-01
3.20000€ 0L 3.83600£-03 1.91003€-02 5.53567€-02 0901E-01 3426376E=01
2.67087E 01 6.49804E-03 2.19781€-02 643036402 H nu-r-ox 3.43373€-01
2.26274€ 01 7169764603 +31903€-02 717834602 3.37124E-01
1.90273€ 01 8.25317€~03 2.19080E02 17099£-02 z.uuu-ox 3.63637€-01
1.60000€ al 1,01934€-02 3.317226~02 291368402 2.43309€201 3.67718E=01
1.34883€ 0L Lanse-u 3,306226-02 1:03a93e-01 2.66309F-01 3162138E-01
1.13137€ ol . 2.09931€-01 3148041E-01
931366 02 1.9svs|e~az $.00347€+02 1iasortecor 3411231€-01 3.23159€-01
8.00000F G2 1.79341€-02 5.728766-02 - 1,32161€01 3.31197€-01 2,94010E-01
6.72T17E 09 2 5 . ] 2

3.656038 0) 2,374336-02 7.37775€-02 1.90747E-01 3.60414£-01 2:13871€-01
A.73883¢ 00 2.72883E~02 1947E=02 2.11973€-01 3 -01 1169357€-01
4.00000€ 0 3.1330$€-02 9.58388E=02 2.341426-01 T99€-01 1.27234€-01
3.36359¢ 03 3. 1 2. €. 3 ]

2.92143 03 Aclleaag=02 1. . s s

2.37841F 0) 4470431F=02 1.39726E=01 3.01312€6~01 3.17109F=01 3.526835E~02
2.00000¢ 0J 3.369185-02 1.356704E-01 3.21934€-01 2.44940E=01 1.99391€-02
1:68179€ 02 6:11370€~02 1. 3. ? 9 ,Ql:i!-o’
1.41421€ 0) Lamaresal 2.03379e-01

S1921E 03 2:10% 3 1:63377€=00

1.09000€ 03 31 090¢-01 3.67823F=01 1.23734E-01

8.20996E-01 1,004046=01 2.37313€-01 3.65294€=01 8.03238%202 1.49383E404
7.07107E-01 1.127935€~01 2.70732€-01 3.55711€+01 3.95121€-02 3.46083-05
5. 1 2. 3. 3.73669F-02 &.39061E-06
3.09000€=0L 1.407238-01 3.18323€~01 3.134208-01 2.177326-02 1.00%20E-06
4.20848F =01 1.36186£-01 3352716401 2,26057€-01 1,16983F-02 1.21497€-07
3. 1 1 . 2 01 575982603 111306708
+973026-01 1.59363€01 3.59246€=01 2.16078€-01 2.30819€~03 .00092€6-10
2.30000F-01 2.071406-01 3.66134€=01 1.79352€-01 1.08157€-03 04
2:10224F=01 2.15812E-01 3. 4T344E=D1 1,62299€=01 6:61944E=04 0.
1.76777€=0 2.21792€-01 3.478786=01 1.5023a8-01 4.66104E-04 0.
1.48631E-01 2.248275-01 3.67229F-03 1.44437E-01 3.00849E-04 0.
1.23700E-01 2.23496€-01 3.e7868E-01 1.46967€-01 4.22201F=04 0.

E {KEV) WL (CMIREY)

1.000E~N6 Y.333E=06 1.000€-0% 3:33%E=05 1.000E-04
3.3817aE vt 4.229818-03 1..398698-02 4.07023€-02 1.278745=01 2.777328-01
4.52%438 04 4.82923£-03 1.%9160€-02 4.6728%¢-02 1.,37997¢=01 2.98699£=01
3.80%48E OL 3.52951€-03 1.419398-42 5.23961£-02 1.53987F=01 3.18874€~01
3.2n000¢ o1 . 2 c 5. % 3.37198€-01
2.69787€ i 7,294076+03 23000602 - §-92131F-02 1,91719€-04 3,52409€-01
2.26274F ol B8.3963%E=03 2,74807E-02 2.12847F=01 3.63093E-01
1.90273¢ Q1 9.57593E-03 3.13258€~02 2.35160E=01 3.67781€-01
1,60000¢ 0l 1.1158TF=02 Yeh2288E-02 \ 00A10F=01 2-38238£-01 3.63089E-01
1.34583€ oL 1.28752E~02 4,16%02€=02 1.14490E~01 2.81480F=01 3453928E~01
1.13137€ ol 1.49393€-02 +.781736=02 1.297246-p1 3.0a121€-01 3.33742€-01
3.31366E 00 1.71490F=02 3. 2 3 3.04736E-01
4.00000F ) 1,978926-02 6.29276E=02 1.85007¢-01 3.43363€-01 2.68060E-01
£.72717€ 0) 2.20267E-02 7.20503E-02 1.84973€-01 30374425201 2025844€-01
5.63683€ 0} 2.63149€02 8.233306~02 2.06313€-01 3.63961F=01 1.81043€-01
473583 02 3.03135E-02 9.39326€-02 2.28763€-01 3.AT536F~01 1.37035€-01
4.09900€ u) 3.a8867€-02 1.06876E~01 2.51929€-01 3,61003£-01 9. 71819€-02
3:35339€ 00 4.01045€=02 1.21253€=01 2.152616-01 3:43836501 6.38640€-02
2.42883¢ 0J 4.60413E=02 1.37106€=01 2.98044E-01 3.21736F =01
2,37881E 00 1.344425201 3.19386E-01 2.89330€-01
2.90000€ 02 1079212€-01 2430833F-01 i1
1.68179F 02 62R966aF~02 1.93303€~01 3.3%16E=01 2.0m161F=01 A41306E~03
1.41421F 00 7.8585)€-02 2.143186-01 3.836846-01 1.64471F=01 1.630976~03
1.14923€ 02 8.93203E-02 2.36387€-01 3.67847€-01 1.229285201 3.16141E-04
1.00000¢ 0) 1.01233F=01 2.79007¢~01 3.64380E-01 8.62351F=02 1.34083E~04
2:40096E~01 1.1438 7601 2,41324F~01 3.54039F~01 5.84241F-02 2.836106-05
7.07107€-01 1.28795€-01 3,02835E-01 3.35167¢=01 3.407346-02 06
3.94504E=01 1.440626-01 3-22781E=01 3.08636E-01 8200E-02 11932€-07
3.00000E=01 1.6134le-01 3.40140€-01 2.756186-01 9.409296-03 5.43330€-0
4.20043€~01 1.737306-01 3.40238€-01 Zoant3aE-01 5.431545=03 9.41669E-09
3.33352€-01 1.857376-01 3.57863€-01 2.2421 3.111636-03 1.47364E~09
2.973026-01 1.97013€-01 3.63081E-01 Hertiia 1.78242F-03 o
2,50000E-01 2.0714n8=01 3.661348-01 1.793526-01 1.08137F=03 0.

E (KEV) WL (CM/XEY)

1,0008-06 3.236-06 1.000€-08 34333608 1.000E~04
330174 01 4.35080F~03 1.50084€-02 438781 14308455 -01 2.094226-01
3525488 01 3+2031%6-03 +71334E-02 4.96393E-02 1446453E-01 3.10016E-01
3.80%46€ 01 $.96809E-03 1.96070E=02 3.65147€02 14637676=01 3.29309£-01
3,20000€ vl 6.833852-03 2.24810E~02 $,94l0F-02 1.276a€-01 3.46108E-01
2.69087€ ol 7 2.591426-02 70340448202 2.03352F-01 3.39029€-01
2.26274€ 01 9109488E-0) 2,96723€-p2 3.37341E~02 2.25304£=01 3.66367E-01
1.90273E 01 1,04933€-02 3.41288€-02 9+3397T1E-02 8265€-01 3.67228E-01
1.60000E o1 1.21218E-02 3.92630€-02 1.08343¢-01 71722E-01 3.39713g-01
To34543E 01 1,40079€-02 #,51701E-02 1.23263F-01 2.94940€=01 $.43148£-01
1.13137€ o3 1.6192a€-02 3.19403€-02 1.39627£-01 3.16984€-01 3417367€-01
$.51366F 00 1.87189E=02 3.44TB8E-02 1.57834E-01 3,36697F=0] 2:03141E=01
$.00000€ G 2.16363€-02 5.84930E~02 1,77307€~01 3.527326-01 2,42167€-01
£072717€ 00 2 7 1 3.63617€+01 Lamnre-al
3.63683€ 00 2.98120E-02 8.97865€-02 2.209126-61 3.47864£-01 0E:
4.73683€ 00 3.33189€=02 1.U2475€-01 2.44281€~01 3+641526-01 1ioseaseeor
4.,00000€ 09 F.8A158E=02 1.16646E-01 2.68057€~-01 3431515€-01 1:33391€-02
3:36159€ ov 4.42420F~02 32354€=01 2.91345E~01 3129604F =01 415021602
2.92143¢ QU 5.08849E-02 1.8964€-01 3.13833€-01 +98898F =01 2,30097€-02
2037A81E 00 3 902 1.68474€-01 3133900E-01 2.60829E+01 1.23898€-02
2.00000E V0 6 B N 2:17707€e-01 $+38209E=03
1691796 o 7.86314F=02 2,103226-01 3.62132E-01 1.72084€-01 2.01116€-03
1.a1a21€ 00 8.74640E-02 2,32870F-01 3.676226-01 1.29529g 401 6132394E-04
1.18921€ 0 9,93661E-02 2,53903E-01 3,63703€-01 9.08439E~02 1163430E~04
1.00000€ 01 1.13008E=01 2,79103€-01 3.334936-01 3.90913¢-02 3137336£+05
3.40096E=01 1.24321€-01 .-mus-ux 3.41407€-01 3.97361€202 8.19373€-06
7.97107€-01 1.36323€-01 341310 3.22729E-01 2,337318-02 1.75833€-06
$.94604E201 1.48853E-01 3i276T0E-01 3.00398E=01 1.37937€-02 3:36437E-07
3.00000€=01 161341€-01 3.40140F=01 2.7581a¢w01 9440929€-03 3483330E~08
E (KEV) WL {CH/KEV)

1.0000-06 3.333E~06 1.000F-05 3.333E-08 1.000E~04
5.38174E 01 1.60577E-02 4166202E-02 1430639F-01 3,00001€-01
4.37588F 01 1.8%471E~02 +302376-02 1.35064€=01 3,20004E-01
3.90546€ U4 2.201386-02 39TAE-C2 1.73229F=01 3.38252E-01
3.20000E UL »36199F=03 2.81187F=02 8601E~02 1.93073€-01 3.53272E+01
2.69087E 01 8.48392E-u3 2.71203F-02 7.853106=02 2,14443E-01 3.63639£201
7,26279F 01 9793 30F =03 3.189326-02 .33761E=02 2.37061€-01 3.67036E-01
1.90273F G1 1.13133£-02 3.67171€-02 1402081E-01 2.80480F~01 4396E=01
1.80000E 02 1.308296-02 4.22009F =02 1.16114E-01 2.84064F=01 32124¢-01
1305036 0i 1.513816-02 +.86818F~02 1,318216=01 3.06960F-01 3.30464E-01
1.13M37€ 04 1.752186-02 3.6024aE-02 +49231€=01 3.28083E-01 2.99627€-01
9.51308F 00 2830F-02 $.44203E-02 1,683836-01 3.46125F-01 2.61103€-01
4.00600€ 00 N 7. . 3 3 2:171148-01
£.72717E DU 2.71604F 202 8.4R333E-02 2012239E-01 3.46964£=01 1,70993€-01
3.0%AkSE 00 1.18151£-02 9.707¥6E~02 23458301 3.46717¢=01 1.26832€-01
4.T3R43E 00 3 g . 2,58 $437631F-01 9093¢-02
+.0NB0E sl 1. 202 1 .
3.36359E 00 2 1 3 £ $.11148F01 314337602
2.32003€ 0u 5.56751F=0) 1.a1691 3.27195F-01 2,74902E-01 1.60791€-02
2.17841F 00 -A0193F-02 1.uu~"-nl 3.43401E-01 2.32302F-01 7.21836€-03
2.n0000€ U T.38178F-02 - £ 1 +78033€~03
1.68179€ 0D 22805F-02 2.223326=01 3.65929E=01 1e49234E-01 1.10681€-03
1.41821F D0 8291£-02 2.41489E-01 3.e70308-01 1.14396€-01 3.e11196-08
1.18921F 00 1.02085F =03 2.40321E~01 3.64383F=01 8.40038E=02 2329€-04
1,00000F 00 1.23b0sF~01 2,79103F =01 3.33493€-01 3.90913-02 3733¢€-05




FLREY)

WL (CM/KEV)

1.900£-06 3.273€-06 1.000€-03 3.333E%03 1.000€-08
5.30174F 01 1,08026F =05 1.14336E=04 9.98324E204 9.97000F=03 6.61370€-07
4.52548E 01 14 36076€-05 1,49328E~04 1.29819€-03 127608 0T6TE~
3.A0846E 0L 1,74982F=05 1,96100E=0a 1.69572€-03 9.08091€-02
3.20000F 01 2,16507F=0% 2.38578€-08 2022260803 z.wzns-oz 1.19430E01
7.69087E 01 3419695605 3.22135F=04 2.92028€-03 2169519F=02 1.42734E=01
2.26274€ 01 4,17339€-05 4.53090E-04 3.84269E-03 3.44649E-02 1.68224€-01
02736 01 5.56630€405 03347 3, 2 Iy 1.947648-01
+60000F 01 7.43760£203 <0303 7€=04 6.43090€-0% 5.35732€202 2,20709€-01
103389 01 9,95153F =03 1. B Er03 3 2,43779E-01
1.18137€ 01 1.3327; =01 1,42498E-03 1,14921€-02 0469645€-07 2.41210E-01
3,51366€ 00 14783736 = 1.69771E~03 1.30397€-02 1.07068F =03 2.70080E-01
4.00000E 0V 335303 un 2,52530E-03 1,96106€-02 1.300a2€-01 2,670426-01
6. T2717E QU 3.20431F =04 3.3 2, . 1 2.
B.63633F 00 4,29379€-04 4450926 3.20936€~02 1 2,
3483E 00 3.74532E<00 $.89020E~03 4.21234E-02 2409313¢<01 1.49021E-01
+DDO0QF VY 767970k =00 7.772008-03 3. 2.34238F-01 1. 1
3.36359E U0 1.02310F=0 1.02224F =02 £.73817€202 2.54843E-01 1,04314€201
2070438 0y 1,36605€~03 1.33008E-02 .42566€-02 2,67469€-01 6.71005€-02
2.370M1E 00 1.81686E-03 1.74805E-02 1 3 2. 3.
2.00000F VU 20411006203 2.26485F~02 1.26134€-01 2.61290€-01 1.93714E-02
1.68179E L0 3419124E~03 2, . 2 3 0.3792
L.4La21E vy 4.21167€-0) 3.73776Fw02 1,77022€~01 2,07903£~01 $.00414€-03
141921 00 5.54016£-07 4.74790E-02 2.03490E-01 493F=01 9.09377E-04
1,00000F 0 1.26098E-03 347757602 2.20411€-02 1.26537€-01 2016745604
R 4DA96EOL 8,99188F =03 7.11160€=02 2045434£-01 9.52109F=02 5.39041€-05
7.07TL0TE-0L 1.09391€-02 . .
5.94504E=01 1.32339€-02 3, 71100E=02 2.6T101E-01 4:68137F-02 2,99143€-06
3.00000E=U1 1.38392F =02 1.11306F~01 2.70579K-01 3.07906F-02 3.726838-07
£ e WL CCH/KEV)
1.000g-08 3.333E-06 1.000E~03 3:333E-08 1.000E-04
5.3811aF 0L 1.19299E-05 1.31046€~08 1.14155E=03 1.13143F=02 1.30-921-02
*.37548E 0L 1.56382E-05 1.71493€-08 1.48683E-03 1.44939F =02
3.50544 01 2.06142E-05 2.23623E-08 1194531F=03 1.85974E=02
3.,20000€ UL 2,13012€-05 2,98136F =04 2.53383€-03 2.386626-02 1:31007€-01
2.n208TE 01 3.629TRE-0S 3.4%929€-0s 3436074E-03 3.05826F-02 l.u 9E=01
2.26214€ U1 AL1YE-0> 3.25630E=04 +.628956-03 3,90700¢=02 1E-03
1.90273€ 0L +4T320F=03 1 $.83970F-03 4.96793F =02 08499E-01
1.50000 UL 0,67235F =03 9.34224F =08 7.69693€~03 6:27458F=02 3i33nae-o1
1.34343E 0L 1.16385F =00 1,24726€=03 1.01321F=02 Tems43a€=02 2.54004E-01
1+13137€ 01 1.562T0E -0k 1,6A852E-03 1133093€-02 9.73335¢-02 2,61278E~01
a.51366€ 0 2.10004€-0% 2122327€-03 1.74297TE-02 1.19438F =01 0340€=01
#.00000E VU 2.822036-08 2,96327€-03 2.27347€-02 1.48129€-01 1058€-01
6.7271TF 00 3,79403E =00 3,94951E-u) 2.95045F-02 1,70845£-03 2.38023€-01
5.6%85E DU 5,09729F =08 5.25054C -0 3.80626F=02 1.98338E=01 2.05160E~01
4. T36E3E 00 6182335E-08 6.96330F=03 2.24719E-01 1163822€-01
4.00000E 00 9.17833E-08 9.20736F 03 2.47493€-01 14201908201
3.36359€ 00 1.22941E-03 1.21312F-u2 7.77037F-02 2.63764F~01 7.99408E202
2.82043€ 0U 1,6841pE =03 1.39163F=02 9.66247€-02 1TO608F =01 4.74835€-02
2.57081F G0 2.1946TE=03 2,07797€~02 1.18408E=01 2.65679E-01 2.47482E=
2.00000F OV 2.92305€-03 2.69749E=02 1.82001F=01 2.47988F-01 1.10924€-02
1168179€ 00 3. 70451E~03 3.336L0E-u2 1 2, 1
1,41821F g0 . snur-m 4,09088£-02 1.86954F~01 1,93814r01 1.99796£-03
1,18921F 00 4184255 4,97003€-02 2.08545E-01 1.40336F=01 7.00121£-04
1.00000F L 7. ?i»a%e-b) P9TIBTE-02 2.28811F-01 1,26357F-01 2.16T43E-04
E(KFV) WL (CM/KEVY
1400006 3.133E-06 1.000E-0% 3.333E-03 11000E-04
3.38L74F OL 1.660% /€=06 0.43404£08 T439489E-04 To49780€-03 3.19963E202
4.575488 OL 9,96793E-06 1 9 2
3. 80RMGE UL 1.39387€-03 1.43131€-04 1,24513E-03 1.22770£#02 7,35439€-02
+20900€ 01 1,71297€-03 1.87737€-04 1,62a826-03 1.37423€-02 9.87973E-02
2.69087E 01 2.23033€-05 2,47008E-04 2,12539€-03 2.01769F 02 1.15801€=01
2,25374E 01 2,98570E~05 3.25794E-04 2,T8481€-03 2.50149E=02 1.38321€-01
1.90773F 0L 3. I 3 3. 1
1,40000F v 5.20944E-05 5.h9412E-08 473474603 4.18061£-02 1.89362E-01
LoA5A3E 0L 6497380E=05 7.33624E200 6426628603 3.21604F-02 2.15110€-01
1.13137€ 01 9.76907F=05 9.97449E-04 8.19313€-03 6.61118£-02 2,38566€=01
9.51386E 00 1.23227€-04 1431933E-03 1.06ATAE=02 8.20840€-02 2:37238E~01
#.00000¢ OV 1,63792E-0% 1.074393E-03 1.32963€-02 1.00923€-01 2.68317E-03
6,72709E 00 2.17895F <04 2.301636-03 1.79989E-02 1.22281€-01 2,49904E-01
3.6565F 00 z‘unsz-m 3,03201F~0% 2,32029F-02 1446137E-01 2,39793€-01
4.75683€ 0 3.82925 3.90493€+03 2.97452E=02 1,71701£-01 2.37931E-01
£,00000F 00 s 5.22293E-03 3.78854€=02 1.97831F=01 2.03070E=01
3.38359F Qu 6.69934F =08 6,423436-03 4.78935€-02 2.32902F-01 1.66934€-00
2.82803F Qu €,83575E=04 8,02116E-03 6.00298E-02 2.44842F-01 23777E-01
2.37881€ wu 1116259€=02 1.13104E-02 T:45135E-02 2461291E=01 8.71608£-02
2.00000F 0V 1,52568E=03 1.58465€ 9. F-02 2.4988 2 3
1:68179F 00 1499625€-03 .-mu)e 02 1.10930€-01 696£=01 3111840802
1.41824F 00 2.60336E~03 2.4284 1.32637€-01 2.56648E-0. 1.5&5;1!-02
1,18921E 00 3.38273€-03 §iorey7E-02 1361386201 23a078E~0L
1.000008 00 4.37774F-03 3.46721€-02 1.00796£-01 2.02718E-01 z.su)nz-o!
8.40896F-01 3.64031E~03 4,02177€-02 2 1.g
7.07107€-02 7.23162€-03 5.93720€-02 2 1.
5.94604€=01 22234E-03 7.28681£-02 2047612E-01 9.09900E=02 2041£205
H +16922€~02 . 2,62063E%01 £.029948-02 2483E-06
4,20448E=0L 1.47207€-02 1.05388€-01 2 5915-!-01 3.67T23€~02 1.14574E-06
3 . 1. £ 0732607
2.97302€-01 2.28708E-02 1.84713E-01 z. onn\!-nx 1 3301E-09
2,50000€=01 2.31333€~02 1.43896E-01 2,43782E-01 #:T6440E=03 0.
2:10224E=01 3,09034E-02 147603%€-01 2.33226E-01 3417072€-03 0.
1.76777€=01 3.31710Ew02 1.83401€-01 2.20494E01 t-n)ul-o) o
1.48631E-01 3,42070€-02 L.66983E-01 420772E=01 1490533E~03 0.
. I3 1. 2:222208-01 z.uulr-o! [
£ (KEV) WL (CH/REV)
1.000E-06 34333E-06 1.000€=0% 34333E-0% 1,000E=04
%.38174€ D1 944E =06 9.37863€-03 8.64273E=04 8.89694F=03 5.4973a€-02
A.52548E 0L : 17174E=05 1.12167€-03 1,11200€#02 7.24732£-02
3.80346€ 01 1.33735E-05 1.46226E=03 1.42702F=02 800652402
3.20000¢ 01 2.02597€-05 2.2177aE-08 1.91281€-03 1.83110€-02 1,07663€=01
2,69007€ 01 2,67979€~05 2.72687€~08 2.30831€-03 2.3a700F-02 1,20473E-01
2.26274€ 0L 3.25308£05 321308 3.29421F-03 $,00398€-02 1,53733€-01
1.90213€ 01 4,72718 5. 4.32920F-03 3002931602 1.79678E-01
1,60000€ 01 6.296385-03 e.nozos,-uu 3.68842€-03 2.83710F=02 2,06008€~01
1.34544F 01 3.39739€-03 9.75043E-04 7.46715€203 6119387 =02 2.30833€-01
1.13137¢ ol 1,12077€-04 1.20221E-03 9.78084€-03 2.31127€-01
9.51366E 00 1.49643E-04 1.99832E-03 1.27895€-02 43692F=02 2.43905E-01
6.00000F 03 1.99801€-04 2,11780E-03 1.86990E-02 1,13537F-01 2.70446E-01
6.72T17E 00 2.46883E=00 2,50507€-03 2.16108E-u2 1039199E-01 2,63835€-01

3.63605E 02
T3883E 0
~00000E 0

3,36339¢ 02

2,00000F U0

1.68179E 03
L.eta2ie 03
1189218 03

0500 30

9.40885E-01
7,97107€~01

3.94604E=01
3.0n000E-01

4.20808E-01
3.$3353€-01
2,97302€-01
2,30000€-01

3,53726E-04 3,71080£-03 2.78895€-02 1.84901€-01
4,74093E-04 4.33483E=03 3.37747E~02 1.91496F=01
. . x 4,33538€202 2.17882£-01
(B (B 7%5. 2.
1,11230E=03 +10417€202 7.20086€~02 2.39107F-01
1.47262€-03 1043683€-02 8,91173E~02 9286F =01
1.98a84F-03 1,9393F =02 1.08926F=01 269201601
2.36161E-03 2,39923E=02 1.31268E=01 2,5771
3,36379€-03 3,76074E-02 1.35673F-01 2,34660£-01
4.40231E~03 3.36634€-02 1.81297E-01 2.01956£=01
5.13988E-03 4 £ 2. i 1

To452791 -o)

63244

1.2306%E- oz
1.583926-02
1,07205€-02
2.18160€-02
2.50103E-02
2,81353€-02

4.10973E-02
7.30943F 02

L 27414E=02
1,113066-04

1,29300E-01
1,40113€~01
1,33689€+01
1.43898F-01

2.48735€01
2.18331E-01
1.73708E-01

1.335326+01
93084 7E-02
5.87120E-02
3:30831€02

1.43912€-02
7.013318-03
2.543896-03
7.64704E~08

2.

2.30663E-01
2.648316=01
2.70379E-01

2.89126E=01
2.63349€01
2.34420E-01
2.83102F<01

1.
4982302

3.37887€-02

3,07906F+02

1,93810F-02 "

1.21833F~02
T.34a81F=03
4.76440E-03

1.
3.36998E-03
=06

1.01471€-07
1,73095€-08
o,

0.

Table 5

Calculated probability of occurrence of j primary ioniza-

tions, fj, by heavy ions as a function of kind of ions,

of target size, /W, of energy of incident ions, Ep, and

of out-off energy, 7. Because of typographical limitations,
fi, Ep, and I/W are indicated as FJ, EP, ETA and L/W,
respectively. Powers of ten are indicated by the symbol
of E; thus 9.39614 E 01 reads 9.39614x 107",

Fo EP = 4.0 (MEV/ANU) ETA -
1.000€-06
HYDROGEM 939614601
HELIUM E
LiTHIUN
CARBON
N1TROGEN
OXYGEN
FLUGAINE
oN
8.90079E-01
Fl EP = 4.0 (MEV/AMUS ETA =
1.000E-06
HYDROGEN 5.16704E-02
HELIUM 1. 21982E-01
LITHIUM $3E-01
BORON 11301601
CARBON 1.00090€-01
NI TROGEN 9,07487E=-02
DXYGEN 5.33243€-02
FLUORINE 825233602
NEON 2212€-02
ARGON 8.09392E 02
F2 €P 4 4.0 (MFV/AMU) ETA -
14000E~0F
HYOKQGEN 2,37529€-03
MELIUH 1.17334€~02
LITHIUM 2.34298F-02
3.26133E-02
CARBON 2.88585€-02
NITROGEN 2.30395E-02
OXYGEN 1+73176k=N2
FLUORINE 1.33193€-02
NEON 1.05208E-02
ARGON 6.39267€-03
Fo EP = 4.0 (MEV/AMU) ETA =
1,000€=06
HYDROGEN 9:36838E-01
HELJUM -
LITHIUM
N
BON
NITHOGEN
ORYGEN
FLUGRIKE
NEON [ty
ARGON 8.99771E-01
F1 P & 4.0 (MEV/AMD) ETA =
1.000E~06
MYUROGEN 6.06313E-02
HEL [UM 1.29306€-01
LiTHIUM 1.44313€-01
1.09730€-01
CARBON 9433222£-07
NITROGEN 8:34812E-02
OXYGEN 7.81562€=02
FLUGRINE 7.571026-02
ON 1.47394E-02
ARGON 7.504826-02
F2 EP w 4.0 (MFV/AMU) €TA =
14000E=06
nvouoﬁin 2.41621€-0%
HELL 1.32906k~02
anm 2.76144E=02
BOKON 3.60418€-02
CARBON 2.97636£-02
NITHOGEN 2.19129€-02
OXYGEN 1.33240£-02
FLUORINE 1.08188E-02
B 2:10478E-03
ARGON 5,00473E-0%

0,123 (KEV)

LI¥ (CN/KEV)

3339606 1.000F~03 3.333€+05 1000604
3.17382E=01 5.63315E~01 1.73226E=01 $.36919E-03
& 1 . 1 . 27816E~D.
6. 3 1.2942 1.7
£63624E-01 +,28780£-01 14556198401 2.04316£-02
485695601 4.43934E=01 1,61119€-01 2,1174aE=02
T7.00233€-01 4.53432E-01 1,84373E-01 2.16288L-02
7.09932£-01 4.59735€-01 1.66861E-01 2:19290¢-02
T 166a8E~01 4.64118E-01 1.60a44E=01 2.2131€E~02
7.21523€-01 4.47231E-01 1,49381€-01 2.22888E-02
7.33480€-01 4.76288E=01 1.72061E=01 2,27178E=02
0.12% (xEV)
Lov (CHIREV)
3.333E-06 1.000€-05 3.333£-03 1/000E~0a
n.ulnli-nx 3-01804E=-01 2.82236E=01 3,32893€-02
32 2.64324£-01 1,21528E-01 3.432§3k-02
f.znnﬁ-ox 2,10317E=01 1.38022kw01 +36716E-02
1,77338€-01 1.90010f 5.49170E402
1,78147€-01 1.96725¢-01
1,80987E<01 2.00943E=01
1.83369€-01 2.0373
1.85094€-01 2.39519E-01 2.05670E=01
1.06342€=01 2+61770€=01 2.070386-01
1.89948E-01 2.66%24£-01 2.11063€401 6410016&=02
0,123 (FV)
L/w (CMIKEV)
3:339¢-06 1,000£-03 30333€-03 1.000E=00
2.03770E-02 9.23693E-02 2.42470E-01 7.59236€-02
7496301€-02 1.90711E+01 1.00913k-01
1.01:00!-91 1.19321E-01 1.21293€=01
3,40106 113601 1.458416-01
AAA‘I!‘E-O? 1.15042€~01 1.30993€-01
4.27062£-02 1.17308E=01 1.34233€-01
4.27721E-02 1+19142€201 1.56376E=01
4.31003€-02 1.202726=01 1.57860E-01 #,72244E=02
41338176202 1.21084€=03 1.34926£-01 478131602
4.42194E+02 1.23426E=01 1.62000£~01 8.931158-02
0.230 (KEV)
LW (CH/KEVY
3:333€-06 1.000E-03 3.333E-03 1/000E=00
~07484E-01 5.38109E-01 1,43613E=01 €.12703E-03
3520€-01 §.84993E-02 9.97033E~03
5.93289€-01 1 1.33273€-02
6,67346E-01 1.63207E-02
6,926126-01 1.717126-02
7.08097E-01 1.75770€-02

T.48043E-01
0.230 (KEV)

31333F-06

1.68917k=01

1811 79E=01
1.42431£-01
1.,86443€~01

0.250 (KEV)

34339F-06

2.09189E=02
8.73429E=02
103433k =01
4.43313E202

2

3.34487E=07

3.71176€-02

2.69702E~01
24732076201
4.83343E-01

LW CCMIREY)
1.000€-05

3.19487E-0L

2:132:
2.73782€~01
2.31382E=01

LIW (CHIKEV)
1.000E=03

1.04992E201

1.24879E-01

1.44a14E=01

3.9336-05

2,60741E-01
1.16063E=01
1,56739E-01
1

z ~os9nsE=ol
2.10346E-01
2.15087€=01

34333609
2,30372E=01

x.unn!-ol
1,67209E=01
1,68962€=01
1.70223E-01
1,73471E=01

1.1847€07

=02
1 . l5)7lE-n2

1.000E=0s
2.39003E~02

3.169

3422007k =02
5.23903€~02
2.37173E=02

1.000E-04

5.44303E=02
4.52012E=02
6.14386E202
7.30667€02
T.79847E-02

119024
8:25136E=02
A A2R19E=02



Fo

Fo

P =

HYDROGEN
MEL 1M
LITHEum

P -

HYORDGEN

HYDROGEN
HEL [UM
LiTHIUM
ORON
CARBON
N1TROGEN
OXYGEN
FLUGRINE
NEON
ARGUN

HYDROGEN

€ -

HYDROGEN
HEL [UM
LITHIUN

e -

HYDROGEN
HEL LM
LiTnlum
BORON

HYUROGEN
HELLUM
LITHIUM
BORUN
CARBON
N1TROGEN
OXYGEN
rLuoalN(

o

[

HYDROGEN

X

HYDROGEN
HELIUM
L1Tnium

4.0 (MEV/AMUY ETA o

140UVE~V

s.\unoz-ul

81854 12€-0;
9.06911E=01
B0 quEV/AMY) €TA «

1.000E-06

6.34837€-02
137106601
1,50009€-01
1.03928E-01
8.30244E02

6.68841E-02

4.0 (MFY/AMO) ETa =

14000E=06

2,34969E-03

0.500 (KEV)

3133106

7. 97u\z-nx

7003315£-01
7.421830E=01

L/W (CM/KEV)
1.000€-05
5.13907€=01

2.08886E=01
J usnz.m

u uun.-ox
4172143€-01

3.333F-03

1.19818E-p)

1. ll'llbt =01
1.47934¢-01
1.51903€ -0t

7.
T.43119-01
7149415E~01
T.67695E=01

01300 (KEV)

31339E06

1,78397E=0}
2.74483E-01
7, 9389E-01

1.66a92€-01
1,49139E201
1.71310E=n1
1,728228~01
1.7703E~01

0.300 (KEV)

3.331E-06
2.13933E~n2

4.36039E-01
4.90176€-01
5.02133E-01

L/W (CMIKEV)
1.000£-05

3.34261E=01

2.95224€-01

LIW (CH/KEV)
1.000€=05

1.135447E-01

3,32607€-02
#:01916F-02
3.08238E-02
2.07817E-02
1-31382E=02
8,42074E-03

5.8360%€-0.
3.e1451€-03

4.0 (MFY/AMU) ETA =

1.000E=06

14 30823E-01

. 70293E-01
¥ 87075
9.13206E-01

4,0 (MEV/AMUY ETA =

1.000F-08

8166542E202
1.4708DE-01
\.svuui-ol
98562
7 uznlz-oz

n o
3 844 $9E~07
$.393DTE=02
5.69307E-02

. 0:

1.04690€-01

3.37422E-02
8

'y
2.70787-02
2.73870€-02
2.76190E-02
2.829278~02

1,000 (KEVS

3.033VF=06

1,87930E=01
3.69A36E=08
5.61487E201
6.76780E=01
T.11804E-01
Te38h13E-01
7:49999L201
7.607T4E-01
T168576E-0%
7.91384E =01

1.000 (xFV)

34333€-06

1A 21E=01
2.77464E-01
1.92a62Ew01
1. u'l‘ui-ni

1. unzt-m
1.51712E-01
1.83304E-01
1.54956E=01
1.59434€~01

9.7530[-0?
04387

H -120'2!-01
1.14029€-01
1.153A8E=01
1.16362E=01
1.19200€~01

L/W (CH/KEV)
1+000E-03

o.vnns-m
2.743751
3.552701 o
4-39az4e-01

Q-OMNC-D!
5.16746£-01
3122043£-01
3. 37540E=01

LIW (CHIKEV)
1400003
3.a8982E-01

2.691336-01
2.77769E~01

2,99736E=01

4.0 (MFV/AMUY ETA = 1.000 (KEV)

L/% CCM/KEV)
1.000F=08 30323€-06 1.000E-03
2.45769E-03 2.29063E-02 1.75750€-01
1.88936L-02 1.n~nsn£-n1 1.73383€-01
4.14172€202 1.08878t 01 7.73791E=02
#.713086~02 19a18E=02 8.63546E-02

435988 9.1
2.06013E-02 . 9.40039E-02
1.16879E-02 1.88772€-02 9.59747£202
6.65913F=03 1.a730%€=02 9.73533E=02
4.13603E-0% 1.R7300E-02 9.83519-02
2.14933E+03 1.94823€=02 1.01771E=01

6,0 (MFY/AMUY ETA »  D0.125 (REV)

L/% (CM/KEV)
1,000€-0¢ 34331F=06 1.000€-03
954783601 614n8E-q1 +57095C-01

7.03724E=01 4,014 74E=01
689788201 4.13334E-01
9nbIE01 4.92878€201

635/
nust-m

6.0 (MEV/AMY) FTA »

1.000€-06

4.34924E-02
9.70729€-02

7.18268E-02
6.920406-07
&.66920E-n2

T nn!:-n:

Y 3T4A9E~01
T463117E-03
1179744E201

01125 (RFV)

31339E-06

1.22932E=01
2.29562E=01

1.37139E=01
1.60839E-01

5,11494E-01
5.23568E-01
53431607E-01

1.56382€-01
1.37707€=01
1.61583E-01

3.333E-03

2,39139E=01
1.143776e01

2,19906t-01
2.23270E-01

3.333€=03

2.33599¢t-01
9,94421E-02
1.34483E-01

1483109E-01
86E~01

1.8 -t
1.91814E-01

3.3316-03
1,048 nk-ol

170’
1,124 !t-o:

1.70%1E~01

3.333€-05
2.19159€-01

2137780E=01
2.40689E-01
2.43137E-01
2,50374E=D1

3333605
2.33057€-01

1.004n2€-01
1,43171€=01

2.10466E-01
2.16019E-01

3.333F=03

2,75914E-01

1.000E-08

4.18210E-03

1.57091E=02

1.000€=0a

1,66409E02
2.43902€07

#.86951E-02

1.000E=0a

3,91879E-02

8.12510k-02

1,000€-04

2,97706€-03

1,32593E-02
1+33970E-02
1,37315E-02
1.38723E-02
1.42840E-02

1.0U0E-04

1.20050E-02
2,15118€-02

4.38146€202
4. T1744E-02

1000604

2.87481E-02
3.80333E~02

8.34103E~02

1.000E-04

2,91799E-02

4.62618E-02
€.80495E-02
b.?li)l£~0}
.. D

3.37196F =01 ?.A:nol-m 3.086 3o
5.41217€-01 ;.n..nz.ez
5453009E=01 Z.wuss-n! 541949%€-02
LV COMrREVS

1000803 34333€-03 1,000€=04
2.56930E-01 3,91558E-01 9.04979€-02
2.07176E701 1.43833€-01 5.79482E-07
. 1. .
2.16731E=01 2.121188-01 9.54108E+02
2. uols:-n 2.90877¢-02
230321 1,01a36E-01
213359601 1,02995€-01
2 )i\llE-ul 1.04077E=01
2.3808 T 24331156-01 1.04836E-01

ER 0!7’"[-0]

6.0 (MEV/AMU) ETA = 0,129 tkev)

L/¥ (CHIZEYY
11000€-06 3.333E06 1.000E-03
1.67001E<03 1.3210E-02
7.349420-03 3 1. ‘u'lu!-nl
1.53176E-02 1,262326-01

+39499€-02 5068332602 8.R6627¢-02
2-38830E-02 41179388202 9+16497-02
2430470E-02 3.54018E-02 9.38013E-02
1.31091£-02 3:383026-02 9.62434E202
1.13143€=02 3-33932£-02 969439602
5.16634E-0) 344301702 9.90765k-02

2.30194E-01

34333€-03

2.10101E=01

1.44123E-01
1.463376-01
1.47873E=01

26-01

1.92228E-p1

1,07141k <01

1.000E-04

1.36081E-01
6.73076E~02
9.11923€=02

F2

Fo

-

HYDROGEN
HEL 1UM
LITHION

[

HYDROGEN

FLUGRINE
NEON
ARGON

HYDROBEN

HYDKOGEN

CARBON
NI TROGEN
OXVGEN
FLUORING
NEON

ARGON

.

HYDROGEN

[

e =

HYDROGEN

HEL (UM
LiTHIUM
BORON

[

HYDROGEN

HYDKROGEH
HEL 1UM
LITHIuN
CAHBON
NITROGEN
XYGEN
FLUORTNE

NEON
ARGON

€40 (MEV/AMUY ETA = 0:230 (KEV)
L% (CM/KEV)
14000E~0¢ 3:939€-06 1+000E=05 34333E-05 1.000€=04
I04LE-01 34330€-01 £135731E-01 2442937E-01 2,07164E-02
+89320€-01 Toak~01 3 2601 1.27323E-01 2.34193€E-02
1,72%10E~-0l 3. 02
+35261E-01 4.937546-01 2.12634E-01 3.96342€
+64143£-01 7.273%E-01 $114198€-01 22147801 a2
9.73932€-01 7.433188-01 3.27231E-01 2.21101E-01 4,23267E-0;
A.82910E-0) 7:37774E+02 3.33974€~01 2.30830€-01 030274602
#.90481E-01 7166334€ <01 3.A204TE=01 2,33474E-01 4.35146E =02
8.98607€-01 7:72940£-01 5446423E-01 2433139€-01 o.:usu-o:
9 v 01 3. . . =02
640 (HFV/AMUY ETA o 0.250 (xEV)
LIW (CHIREV)
1.000€=06 3333€-06 14000E-03 34333603 1.000€-0
4.94108E~02 1. Juﬂ!!-ol 2,78845E=01 3,23712€-01 e.81a15E-02
«02270E~01 2.3u9826-01 2 1.037512€-01 H -02
1.21233€-01 Siinrstol 1.75140€-01 1. n 06E=02
1,03243€-01 1.32671€-01 2,16184E401 6.7637al
.49649¢-02 1.47893¢-01 2.23133€-01 9:12740E-02
7.78083€-02 1.49013E-01 2.30870E-01 943391002
7:03708€-02 1.50994E-01 2.38490£-01 9.31393E-02
£.39524E-02 1.5263aF <01 2.37349E-01 9.62173€202
£:35R3TE-02 1.33a38E-01 3 2139263£-01 9.69943E~02
8.12584E-02 1.37478E=p1 2.%3855€ 01 2.40897E-01 9192773802
610 (FyzAM0) E1a = 0.2%0 (KEV)
LI% (CHIREV)
1.000E~0s 3.333E-06 1:000€-0% 3.333€-03 1,0008-U8
1.0¥589E-03 1.29574E=02 §:79469E-02 2.27593€-01 1,27578€-01
7.93854E-03 5.93867¢02 1 1.12296E=01 £.40237€-02
1 1.17190E=01
1.34543E-01
35134096208 1.50343E-01
2.07811E=02 9:37059E-02 1.34343E-01 I.U‘lnl(-nl
1 2.76697€-07 9.52363€-02 1.96915€-01 1.176226-01
1.34271€-07 2.76772E-02 9.63333€-02 1.38697t-01 1.1e953E-01
9.83003€-03 2.78819€-02 9. 71133€-02 1.39972E-01 1.19915E=01
3.83831€-03 2.44997€~02 9.93992E=02 1,6374sE=01 1.22738E-01
6.0 (HEV/AMU) ETA ®  0.300 (KEV
L/ (CM/REVY
1,000€=06 3.331E-06 1.0006-05 3.333¢-05 1.000E-04
951370E-01 8.43174E-01 6.16a7aE=0) 2.14031E-01 1.30076€-02
6. nnu(-ol 3600E-01 1,90003E-02
6137v17€-01 2.04334E-01 2.76680E-02
7.06446 T083€-02
7.35836E-01 3162803602
T.33914E=01 3.7207Tt-02
7.89378£-01 3+48631E-01 3.79637k-02
7.79138€-01 34354496201 3184388202
9.00204€-01 7.86043€~01 5.60372E-01 3.87761€-02
9. s E-q1 5. 2,37a89E~01 3.97003t-02
640 (MEV/AMUY ETA « 04300 (XEV)
L/ (CHIKEV)
1.000E=086 ' 3433306 1.000€-03 30333€-03 1.000€-04
4.72320€-02 1.37959E-0L 2,90116E-01 3.13695E-01 5.23791E-02
1.07371€-01 2.46215E=01 2.79103€=01 1.33465¢=p1 4.66649€-02
1.26803€-01 2.138126-01 920E-01 1,781 60E-01 1987€-02
0617£-01 144196 3E-01 »32911E-01 2423319E-01 1997€=02
. 21438 2. .
7.08977€~ 1,40784E=01 2:50703E~01 2,401 30E-01 JT8747E-02
61 303116-02 1.43046£-01 2434741€-01 21444835201 £.94718€-02
3.86817€-02 147 2,37907E-01 2.47321E-01 9.058376-02
5.65170E-02 14606901 2-60193€-01 2.49713E-01 913863602
3.34184E=02 1.49a31E-01 2.66931E-01 2.56182€-01 9,37331E=02
6.0 (MEVZAHU) ETA = 0.500 ¢XEV)
LIw COUREY)
1.0006~06 3.333F-06 1.000E-08 3.333€-08 11000E-0a
6291€-03 1,27780€-02 7.45871E-02 2.42328E-01 1.04219€201
3141E-03 £.4T884E=02 1.84920E=01 1.07763E=01

2.03340E~02 9:23275E-07 1.24810E-01
4:08184€-02 1.36069E=01
2.57842E-02 1.63138E-01
214376 1.67668E=01
2.07943€-02 1,70707E-01
Luuui-o? 9+09748E - 1,72829E-01
1. -03 2.10310 9.17911€-02 1.74361E-01
2.60794E-03 z.uvuu-uz 9.41379€-02 1.78076E=p1
6.0 (MEVZAMY) ETA = 1,000 (KEV)
LIW (CHIKEV)
1.000€-06 3.333E-06 14000E~03 3.323€-05
9.49303E-01 8-41831€-01 5.99331€-01 1.90249k~01
Ta688E-01 6.96825€-01 1,14037E=01
& 1.63076E=01
39860€-01 7409133E-01 5.17068E~01 2,09948€-01
2
8.70128€-0: T.66834E=01 5.60864E=01 2.27729E-01
$33a1€-01 1-82116c-01 3.72481€0. 2.32446€-01
[ 5 2.33752€-01
9.02362£-01 l-oum:-ol 5+ 8632280 z.anui-ol
9+28800E~01 8.23003E=01 £.03997E=0:
6.0 (MEV/AMU) FTA @ 1,000 (kev)
Liw (CMIREV)
1.000€-08 3.330E-06 1.000E~03 343336205
4.91203E-02 1.442626-01 3.02927€-01 3.03207€-01
1.1a207E=01 2,352460E-01 2.6T364E-01 1.326368-01
1.33977E~01 2.03771E-p1 1.94430E-01 1.85162€-01
3. . 2 2438380E-01
7.717436-02 1.24008€-01 2,42372€-01 2.30638E-01
£:32978€-02 1.26311E-01 2.30043F-01 2.38570E-01
3.47839¢-02 1.289336-01 24333226-01 2.63926E-01

5,03927€02
4.837636-02
4.76959E-02

6.0 (MEV/AMU) ETA =

1.000€-06

1.38045E-03
1.03079E-02

33e1n01-05
2,51059E-02
1.68122E-07
1.0331%-02
6:473026-03
1.63931€03

1.30770E-01
1.32097E-01
1.36033E-01

1.000 (xev)

3:333E-06

1.30077E~02
7.23%33E=02
3 2

®
3.31116E-02
1.82061E-02

1.46134E=02
1.4)999E=02
1.43107E~02
1142065L-02
1.88763E-02

2.69272€-01

LW (CH/KEV)
1.000£-03
8.02363E-02

2,67681E-01
2.70499€-01
2.76434E-01

3.333E-03
2.5"!2!-01

1.14788E<01
1.16863€-01
1.18322E-01
1.19370E-01
1.22462E-01

14000E=08

1.11331€-02
1,71198E=02

3.43523€-02
0639¢.+02

-$9626€=02
3.39239€~02
3.69982E 202

1000604

4.03129E-02
4,27940E-02

9.24782E-02

1.000E-Ua

s 47606602

3708E-02
8 TE~

6.8
7.17632£-02
7.40363€-02
7.93698€-02
7.66048E<02
7-74233E-02
7.97301€-02

1 uuv!-ol

1.98271€-01

l .t”"t-u?

1.27181€<01



e -

WYDRQSEN
HELIUM
LITHIUM
BORUN

HYDKOBEN

HEL JUM
LITHIUN
FLUORINE
NEON

ARGON

e -

HYDROGEN

HYDROGEN

HYUROGEN

HYDROGEN

HYDROGEN

HYDROGEN

r\.uuwmi

ARbW

HYDROGEN
HELLUM
L1THIUN
BORON
CARBON
N1 TROGE?
ORYGEN
FLUORINE

NEON
ARGON

8,0 (HEVZAMVY ETa =

1.000€=04

8.851091

3-974326-01
9.02526€-01
9.21760E-01

80 (MEV/AMU) ETA «

1.000F~06

3.539%6E-02

1.93127€-02
7.21716€-02
61684 30E-02
4+32803E~D2
3.83622€-02

8.0 (MEV/AMU)Y ETA =

1.000E=0k

1,23a50€-03
5,29451E-0%
1,12333E-02

Ti3h395e-02
1.62379€-02
143140802
4.49366E-03

8.0 (MFV/AMU) ETA =

1.000E~06

2142022€~01
9.07997€=01
8.79156E-01
8.70904E-01
8.76779€-01
s

B.178 (KEV)

31333606

A.86694€enl
7.46244E=01
8.96793E<01

uﬂ:-n}

T.azs1!
7.5929

.2 =S

7.80216E-01
748636701
8.03330E-01

0,129 (REV)

3:333E=06

1.01813k=0}
2.00692E=01

1.38257€-01
1.39266E-01
1,82960E=01

0,128 (KEV)

343933608

9.101371-53

3
2.91640£-02

2,831 05€-0;
.2.83089€-02

L/W (CM/KEV)

1,000€-03 3:333E=05 1.000€-0¢
Zed3deif-0l 3,33446E=01 2,$3590E-07
4.59670€=01 1.87682¢-01 4.16701E-02
4.48971E-01 2,17472€=01 5.70177E-02
7103212€-0:
5451161€0: 2.79308E=01 7.
3.63213E=0 7.31104€ 0
:-nul;:o. 2.912066=01. 1143423E~02
5.91211€-0; 2.9453TE=01 7.12360E0:
3:3395e01 2,949416+08 7.786
5.99934E-01 3.04023E~01 7.
LIW (CH/KEY)
1,000E~08 34339E-05 1.000€~04
2.23681€-01 3.43500E-01 1.,a7868E-01
2.93352E-01 1.65036E-01 7429011E=02
2.13723E=01 1,77566E=08 v.3e500€-07
2,18589E-01 1.23090E-01
2,27670€=01 1.28212€-01
2.33476E~01 1:31483E-01
37368€-01 3673€201
Zdemzicor 2,40083E-01 5202E-01
2. .
2.33a20E-01 2.47817E-01 1.39338€-01
Liw (CHIREV)
1.000E-03 343336208 1.000E-04
4.237416-02 1,73497E 2.07334E-01
1.49636E-01 1. Asn)t-o! 7.41424E=02
1.33190E=01 1,02793€-01 1.01264€-01
1692 1. 1.
1.30181€-01 1430079¢-01
1.33397€-01
1.33620E-01
a ‘2220 1.371726=01
3 :uu:-nz 1.5-:51:-01 1:38291€-01

G250 (KEVY

31333606

9481359E-01
7433A06E-01
G 83486E-01
1,21433€-01
T.40521E-01

L/¥ C(CMIREV)
1.000€=05

6.93726E-01

373E-01 1.u|n£-n1 3160223E~01

5.
8490936€-01 7..7.60(-01 3.83332€-01
9.04833€-01 702L~01 3.90817E~01
9.26099E-01 -.uusi-ul 6403434E401

0.0 (MEV/AMUY ETA =

1.000E-08

368648l
8.61933E-02

7.343926-02
6472992€<07
611720407
31821456207
5.41a7%E~02

2.0 (MEV/AMU) £TA =

10008 =6

1.07012E-03
0.

3.316M4€E-03

840 (MEV/AMU) ETA =

1.000E=086

0250 (KEV)

34339E=06

1.08193E~01

146316

1:35215€~01
1.33108E=0}
1133954E-01

1,39833E-01

0.250 (KEV)

3:333F=06

9.27198E=03
+.40594E=02
T.38952E~02
3.41773E-02
3.66402E-02
2.7419TE=(2
2:41410E-02
2.93477E-02
13011E-02
L38135E=02

04500 (KEV)

3.339F-06

L/W (CHIKEV)

3.333E-05

3,22193E~01
1.55003¢-01

"
2.54803€-01

1.41590E-01

1.000E-04
s nqz!t-oz
3.57

9628 lE Dz
S iaTT5E-00
6.46034£=02

1.000g-05 3.333£05 3.000E=04
23TE0l saestoteot 120192601
Juisiaskmof 1.79666E=01 3.24429E-02
2.01710E-01 2.23843E-01 1.13739€-01
. 2.
2.22041E-01  2,00034E=01 1,20132E-01
2.263836-01  2.4A708E-01  1.263326-01
2.29138E-01  2.47261€-01  1.27869E-01
2031129201 9309€-01  1.28980E-01
2.37007E-01  2.33753€-01  1.32261E~01
Liw ((NIK[Y)
1.000F =08 3:3336~05 1.000E=04
4,92217€E=02 4191E-p1 l "MSE-M
1.60866E-01 134833E=01
1.2a571E-01  1.07473E=0l 1.15INE-DZ

7.93347E-02
2.09434E-02
8:19283E-02
26402E-02
A7422E-02

L/% (CH/KEY)
1.000E=05

1.32417€~01

3.333E~03

€01

[y
9.,03515E-01
8. 72666€-01

B
7.22067F =01

6.79766E-01
4,20239€-01

2,
1.45327E=01
1. 1

1
i elatesoy

1.41872E=01

1.000€-04

3.23627E-02
1167E-02

8.74036Ew01

9.31322E=01

8.0 (NEV/AMUY ETA =

1.000£-06

3,82013€-02

916E-0;
6012525£02
$.34574E-02
5120306E-07
4.87014E-02

T.
7.32967E-01
7473767E-01
7,883876-01

93A78E-01

06163L-01
8,28330k-01

01500 (KEV)

31333€-08

1.13063E=01
2,21997E-01
2.10939€-01

1.33296E=01

51
5.61870-01
5.770:7:-&71

3.
3 .t:nsb o1

It us!-oa

L/W (CH/KEV)
14000F=03

2.54305€=01

....
2
g
2
2
;
:
2

2:30192E=01
2.34888£=01
2,37660E=01
2439896E-01
2.4849%€-01

2,63966E20°
z .'uo!o!-ol
2.76847L=01
2.80481k=01

110E-01

3.3336-03

3.43168k-01
A8712E=01

2,6727TE~01

3:3336-03
2,113178-01

1.
1.30484E-01

6.39331€-02

1,000E-04

3

1+10164E-01
1.13376E-01
1.18738€-01

1.23748€-01
1.27148E-01

1.000€6-08

1.85310E-01

8.0 (MEV/AMU) ETA = 0,500 (KEV)

Liw (CHIKEV)
1.000€-06 3.3316-06 1.000€=03
94394 TAE-04 2,36717E-03 5.33333E-02
5.95461E-03 1.60952E-01
1.08164E-02 1.19789E=01
2,70372E-02 6.98908€02
2.72b14£-02 2.91714E-02 7.25579€-02
2.41216E-02 2,058 2 7
1.929406-07 1,7997T0E-02 7.60808E-02
1.83564E-02 1,75163E-02 7.70794E=02
1 E=02 1
2.22733€ =03 T998TE-02 7.99422E+02

1.37786E-01
159857601
1,61333E-01
1.6579aE=01

1,43578E-01

F2

Fo

(LY

HYDROGEN
HELIUM
LITHIUN

CAR
nlvuoﬁu
OXYGEN
FLUORTNE
NEON
ARGON
£ -

HYDROGEN
HEL1UM
LITHIUM
BORON

HYDROGEN

EP w

223

HYOROSEN
HEL1UM
LITHIUR
BOROM

CARBON
N1TROSEN
OXYGEN
FLUORTNE
NEON
ARGON

e =

HYDROGEN
HEL1UM
LITHIUN
BORON

P =

HYDROGEN

8.0 (HEVZAMU)Y £TA = 1,000 CKEV)
L% (CHIKEV)
1.000E-06 14333E-06 1.000E-0% 313336405 1.000E-04
99956 7€-01 8.71930E=01 6.63739E-01 2,67959E=01 2 49T64E-02
A £ 1. 1 . .

[ E-ol [0 1,96581E-01 s
8.38313E-01 7.26251E-01 3,491 35E«0L 2.33830€-01 21123336208
8.667926-01 7.59284€-01 »11un-m z.nuv:-vl

+83008E =0 M531€-02
#:91933E£-01 7499534€-01 4:05298¢-01 2 lnu!-nx Ht
9.01638E-01 11221E-01 41821 36-01 2,05764E~01 5,17014E-02
9.09602¢~01 19709€-01 £424482E~01 2,88754E-01 5.83032£-02
9:36521E=01 44a97E-01 $:43924E=01 2.97640€-01 6.01011£02
8.0 (MFV/AMU) ETA «  1.000 (KFV)
LW (CHIREV)
1.000€-06 34933F=06 1.000€-03 3.333€=03 1,000€~04
3.95340€-02 1.18810E-01 2.66983F =01 3.40308E=01 0,08113E202
9.30401E-02 1200736-01 . .
1.17001E-01 2 1 1. £-al
9.63806E-02 1,22788E=01 2411663, 2443178E=01
7.89421€-02 1,13786E-01 2.22682E-01 2,58024€+01
6:44924E-02 3.13310E-01 2.29891€-01 2,66379E-01 1709
3.43437€-02 1:13160E-01 2134779E-01 2.72042€-01 1119587€-01
4180274E =02 1.16127E-08 2.38215E-01 2.76024E-01 1.21397€-01
+30190£-02 1.17933€-01 2:40708¢-01 2.789126-01 1422607€-01
4.22023€-02 1.21564€=01 2.48122E-01 2.97303E=01 1.26383E-01
8.0 (HEVZAMU) ETA = 1.000 (KEV)
LI (CHIREY)
1.000E-04 3.333E-06 1.000E-0% 343336403 1.000E=04
0.83012E-04 c.uuoi-o: 5.6947TE-02 z.zuui-ol 1.43049E-01
6.73966€~03 3ansE- 1.73887E~01 s.06380E-02
1.710m3e-02 6
3. Rroiad]
2,81147€=02
19778702 N
1.38018E-02 x.nsui-ox
9.13379E-03 1176341€=01
1.39907E=03 1.23999€-02 6. 73748E+02 1.81773t=01 1.4972¢E201
1040 (MEV/AMU) ETA = 0.12% (KEV)
L% (CHIKEY)
1.000€-06 34333E-06 1.000€+05 34333€-05 1,000E=04
13€=01 9 E-ql 1 4:19443E-01 [y -0
22€~01 7.17974E=01 3 1 5.

7 1 4 2 1.
8,88034€-01 7.40949£201 3,09245E+01 9.66669£-02
$,90623£-0 7.40184£-01 ;.zmu-o: 4
3i33132¢0 7.76614E=01

1 Toase-ol 10

3.41030E-01 1.06603€E-01
9 ‘.O!l“!-ol 3.43963E-01 1,07320£+01
9. 125441E-01 4E-01 3.32622E=01 1.10226E-01

10,0 (MEV/ANDY ETA «  0.123 (KEV)
LW (CHIREV)

1.000€-06 3.931€-06 1.000€-05 3333608 11000€-04
3.00444E-02 8.73394E-02 1.98166E-01 3,40744E208 1.96474€-01
7.12191€-02 1.8388aE=01 2.09798E~ 1.87430E-01 §.36941E-02
mu»a(-oz 1,98212€-01 2.20466E=01 1,78216E=01 1,17983€=01

1.47713E-01 1 2. 1

1. 1. 2. 1
hih’tl-nz 1 1 14 2, 1 -
£+83403E~02 x.unu;-u 2, 1. £-01
6+30078E=02 2.02831€-01 2.42319€-01 1.615028-01
3.89517¢-02 2.04572€-01 2.44399E201 1.62969€-01
3.10877E-02 1. umnz-ox 2.09721€-01 2.30350E-01 1,67070E~01

10,0 (HFV/AMU) ETA w  0.123 (KEV)
L/% COMZKEVY
1.000£-06 3.333€-06 1.000€-05 3.333£-08 1.000€-04
3.83709€=04 7.63402E=03 1 1. 2.
4.08171E-03 3.23788E=02 1.28886E~01 1,65303E-01 T.01678E-02
167927E-03 5.78487E-02 1.33438€+01
1.73490E-02 3 6.99933€-02 1,32089€-0:
1.94962€-02 6.81183E=07 l +31737€=0
1.97768E-02 3:3%an1E-02 6
1 2. 1i03e86e-0
1.63084E-02 2.34120602 7.14706E-02 1. 1
1+37426€-02 2.48130E-02 +20840E-02 127383601 186T4E=0!
2.1013%E-03 2.48117€=02 7-389826-02 1.30390E-01 1,503T0E=01
10,0 fMEV/AMUY ETA = 0.250 (KEV)
LIW (CHIKEV)
1.000F=06 31333606 1.000E-05 3.1323€-03 1.000E=04
9.674935€-01 l.vnul-o' 1,;1511:-;1: 6.99144E-02
9.21076E-01 26E=01
. lnut-ol
7.40517€-01

9.33230€-01

10.0 (MEV/AMU)Y ETA =

1,000 =06

3.12200€-02

7.25647E=02
093E=02

10.0 (MFV/AMU) ETA =

1.00UE=V6

#.30831E-0a
4.1a871E-0)
9.54753E-03
1,94986€-02
214841

1.39874E-07
1.27491€-02
3.00174€-03

7.63102€=01
7.01506E=01
74981 73E-01
840309201
ldi)”t'ﬂ}

6+26390E=01
6

3034573¢-01
3

04250 (KEV)

3.33€-0B

9.26085E-02

l.}h“ﬁ-ul
1.20771€-01
1.21481E=01
1.22986€=01
1.23389E-01

0.2%0 (XFV)

3.333F=06

7.1384%€-03
3.42999€-02
u.u?nh-o?
5.339

L/% (CM/KEVY
14000€-05
2.12748E~01

2,93979€-01
2.17698E=01

2.03708E~01
2.09290E~01
2.12143E-01
214063801
2.197326~-01

LIV (CHIKEVY
1.000E-05

3.79733€-02

1 00391E02

34339F-05

3.4676TE~01

2,36071€-01
2,42688E-01
2.47183E-01

2.5028
2.3254Tk=01
2439260E-01

3.3336-03
1.64306E-01

1,%6272E-01
1.00241€~01

1.33893c-01

2
2.00922€-02
2

T ioaa1E-07
1. 3

1.
1:36816E-01

9.49613E=02
9,61637E-02
9.70342E=02
9.96131E=02

1.000€-04
1,71252€-01

1.60967L=01

11000E-0a

2.23087€<01
7.65782t-02

1,43072k=03
1.45708E<01
1.47349E201
BAE-01




(1

HYDROGEN
HEL UM
LIThiun
BORGN

HYDROGEN

HYDROGEN

FLUORINE
NFON
ARGON

-

HYDROGEN

HYDROGEN

FLUORTNE
NEON
ARGON

HYBROGEN

FLUORINE
NEON
ARGON

HYDROGEN

FLUDR INE
ARGON

(1

HYDROGEN
HEL JUH
LTTHIUM

HYDROGEN

10.0 (MEV/AHL) ETA = 0.300 (KFV)
L/w (CHIKEV)

14000€-06 42331606 1.000E-05 3.333F-Us 1.000€-0a
9167002E-01 B.93347E01 1:23904€-01 3.38a30E<01 5.56182€6-02
9.17657€=01 T.57496E-01 4.705476-01 1.723%at-01 4.40370€-02
B.89681E~D1 7.0T950E=01 . .

80715¢~01 7.42018E-01 $.55449E201 2.93001k =01 7 vnusi-oz

1 5. 3,0T139¢ 28241€-02
8.92993€-01 7.88761€=01 610327601 3.16297k=01 2935£-02
9.00737E=01 8.0371AE-01 2283€-01 3. 22-9)[-01 9643£.-02
9,079A1E-01 M. 14674601 6430KA1E=01 +81382E-02
914232601 8.22323£-01 8435770E=01 81850916205
9.37022E-01 8.45671E=01 6.34352€=01 \.)h'm:-o! 9.15160E =02
1040 (MEV/AMUY ETA = 0,300 (KFV)
LI (CHIKEV)

1.000€-06 2.333€-06 1.000E~08 3.333F-08 1.000E-0
3.22727E-02 9. € . 1 . t-01 1.36948€201
T.78115E=02 2,004316=01 2.99432E-01 1.66986E=01 7.35239k202
9.86n71E-D7 2,02877€-01 1.84530t-01
941243002 1.337326-01 2,33623€~01

7.96426£-07
6.22739E-02
4.96%02-07
5.32219E-02
89763£-02
34088E~02

100 (MFVZAMUY FTA =

1-000€-06

7.07454E-04
5434947603
1.07781E-02
2,20893€-02
2.37919¢-02
?126260£-02

2,01042E-03

10,0 (MFV/AMUY ETA =

1.000E-06

9.66037E-01

9.08517E=01
9.13061E-01
9,42455E-01

10.0 (MFV/AMU) FTA =

1100006,

3.3209%E-07
13312E-07
3263E-01
94156 33E-02

1.169D1E-02
1.14634E-01
14148ADE=01
1,13571€-01
1.16473€-01
1,19859E=01

0.300 (KEV)

2.28020E-01

L/Y CCM/KEV)

2.45106€-01
2.5241aE-01
2-97359€-01
2.60032€-01
2.63330E-01

o
1.5su276-01

34333E-06 1+000E=0% 3:333F=03 1.000E=-Vs
6168870E~03 4109346€-02 1.81237E-01 2,08826€-01
3.64083E-02 1.49D83E~01 1.47768E-01 7.501836-02
6.80UT6E=D? 270%5E-01 1,05087E=-01 1,06345¢-01
3.17158E=02 17117€~02 1.%1463t=01 1.34913E=-01
3.29507€E=02 26228£-07 1.37808k-01 1.41423-01
2.18863E-07 6-43751E-02 1.41917€=01 1.43639E-01
1.6788¢-07 6-56331€-02 1.48698E01 1.48493€-01
1:33%41€-02 63188E-02 1.46650€-01 1.50497E=01
1.90482E-02 T1410E-02 1.4B066E-01 1930E-01
1.83583E-07 6:9081E-02 1.32271k=01 36264t =01
1,000 (KFV)
L/% (CH/KEV)

3.333E-06 1.000€~0% 3.3336-U3 1.0U0E-Ua
s 7.12004E-01 3.33193€-01 §ese3es-02
7.46965! 4.351126-01 1,64897L-01 3.9718
s.onu[-nl 4.64089E-01 2.27035E-01 ;.uuss-u:
TiTN0Ec01  o.00M66-01  3.09eabt-ol  7.777026-0
7.96747€=01 6426623E=01 3.19726E~01 03101€~02
827 3466€-01 6440051E-01 3426377€=01 8.20310€-02
8.25432E-01 6449510E=01 3.31404k-01 8.32433E-02
8.341396-01 613638401 3.34911€-01 8.41243E202

60104E~01 6.76871E=01 3.43364L =01 8.67699E =02

1.000 (KEV)
L/W (CM/KEV)

313316-06 1.000E=05 34333603 1.000E=04
1014898401 2.37899E-01 3,53772¢-01 1,2592%E-04
2.07104E-01 198473€-01 1.61772E~01 7.10814k=02
2.020115-0’ 3 .91 E=01 3: E-0t
1.217811 1.99922-01 2.46520E-01

1
1,50588E-01
1.52182t401
1.56932€-01

1.000E-Us,

:.emns-ox

1.52413E-01
1.58657€-01

7.72907E~0? 1 n1|un-nx 2403436E=01 2. svu 3E-01
§:425136-07 1.03725E-01 2.12938E=01 2.67919€=01
5.41477E-02 1.04138E-01 2.16680E-01 z.uuau;-m
472179802 1.05293E-01 19982601 2,7770%€-01
E 20 2!
3.77809E-02 1.09450E=01 2.29185€-01 2.89403E~01
10,0 (HFV/AMUY ETA = 1.000 (XFV)
L/w (CHIREV)

1.000E-08 3.333E-06 1.000€=05 34333F-03
6.43024E-04 6.4uA6aE-D3 4.31007€-02 1.97330E-01
4.8004E-03 . € . 1.

5073E-02 7.18107E=02 1-17aeze-01 1.10070€-01

69B5E-02 #:83742€202 1-41101E-01
2.70141F=02 2.716a3E-02 3. zan:.nz 1.48513]
7.48242€-02 1.5T679k-02 5.39129€-02 l.uuqi-ol
2.05154€-02 1.15748€-02 3.30670£-02 1. 36639E-01
1.35915€-07 1.04735€=02 5.
1:11268L-02 1.03037E-02 3164722E-02 1le0e3zc-01
1.26858E-03 1.03618E~02 5.82345€-07 1.63646E=01

12,0 (NEV/AMU) ETA =

1.00DE-06

9.72881€-01
9,33112€+01

3.18646E<03
9434761€-01

12,0 (MEV/AMU) ETA =

1,000E Vo

2.62516F 02
6 »ueoi-n:

6238490 -02
6,04100)
361285002
4.72389E-07

12,0 (MFV/AML) Ela =

1.000F-06

8.17649E-Da
3.31086E~1 u)
7.029481
[t
1.69557£~07
1.78606E-02

0,123 (REV)

3.333F=08
9.15561E-01

399%4E=p1

0,123 (KEV)

3.333E-06

7.69140E02
1.67521E-01

1.14533E-01
1.17786E~01

0.125 (KEV)

3.331F~06
&.3U072E<02
2.43813E-02

*.38250€=02
3 vnzC-oz

LW (CHIREV)
1.000E-05
7.81718E201

£:35577€-01

6443539
6493096201
6.66431E-01

L/% (CH/KEV)
11000£-0%

1,70811Ew01

1.96853E=01

LI¥ CCMIKEY)
1.000E-03

2. 81078
1. 1znu£-m
1,30529€-01
6.70783€-02
60154436202
6.1974AE=02

1199605E=02
1.39603E-02
3.94734E+03

03n3E-02
2423263E-02
2.19833F-02

P
4:37683E-02
6:433%3E-02

3.3336-03
4.70878E=01

2,25192€-01
2,73427E=01

3,90970E-01

34339E-08

3.30096E~01
2,08073€=0%

1,775
2.17875£-01

2.41187E-01
3319€-01

2.49735E-01

34I3E-U3

1.24762e-01

1.172186-01
8269601
21387k=01

1.
1.386D4E-01
1.63554£-01

14000€~0a

1.21409E=01
6.92247E-02

1.31313€-01
1.32938t=01
1434130£-01
1.37688k-01

1.000€-04
2.38913E-01

1.76288E-01
1.80522€-01
1.82140£-01

86943€-01

1,000E=0s

2.AT125€+01
02

.0848:
1.07640E-01
1 -1

1.403450-01
1.44431E<01
1.47036€<01

1408
1.50233-01
1.34193-01

Fo

.

HYDROGEN

EP =

FLUORINE
NEON
ARGUN

HYOHOGEN
HELIUM
u THum

<
Hl moﬁtn

HYDROGEN

e -

HYDROGEN

HELIUM
LITHIUM

(1

HYDROGEN

CAHBON
HITROGEN
OXYGEN
FLUORINE
NEON
ARGON

P -

P -

HYDROGEN
HELIUM
LITHTum
BORON

12,0 (MEV/AMU) ETA = 0,250 (KEV)
LIW (CMIREV)
1.000F-06 3:333E-06 1.000E-03 3.333F-us 100080
$.72039E=01 91109801 7.48059E-01 a.402216-01 9.92708E 02
9.30364E-01 7.92256t=01 3.285626-01 2,08835E-01 613740702
9.05974E~01 7.411708 -0 3 . ] 3ot
8.94249£-01 7.93056€-01 5.01990E=01 3.31098€~01 1009192€-01
8.96760£-01 7.75394€~01 3.465026-01 1.14299€-01
9.01342€-01 7.93162€ =01 32804t -0l 1.17604E=01
9.06697¢£-01 8.069ARE-01 3388 1039681
+12072€-0: 8.17210E 01 670301 1,21413€=01
9,17038E-01 Re24n1si 6:52779E=-01 ) 11 l!t-o 1.22554€-01
9.38215£=01 0.47616E-01 6.70839€=01 3.81894€=01 1,25943E-01
12,0 (HFv/AML) ETA «  0.250 (KEV)
L/v (CHIKEVY
1.000€-06 3.333F~06 1.000€-03 34333F=05 1:000E-04
2.72337k-02 8.13133E-07 1.91677€=01 3.,40717E-01 213828E-01
6.620336~02 1.73938€=01 2.91134E=01 1.93641E=01
1.02024t 01 2.22933€-01 1.79a82€-01
1.34774E-01 180917201 2.24417E~01
1.21983E-01 1.87169E-01 2.34912€-01
113953601 1.92409E=01 2.41705E=01
1,115606-01 1496061€~01 2.46303€~01
1.71499E=01 1.92633E-01 2,49334E-01
1.12108e-01 0500€=01 2.51879€-01 1.77106E=01
4.38538E-02 1.15064E=01 6UATE 01 2.38847E-01 1.82008E=01
12.0 (uFv/aMU) €TA =« 0.2%0 (KFV)
LI CCMIREY)
1.000F-06 309316-06 14000E-05 34333E-03 1.000E=04
6.78910E~04 58135003 3406710E-02 1.40470k=01 2,42891E-01
3.29239E-03 2.779778-02 1.22800€=01 1,73072€-61 7.90506E-02
7,6u590E-03 5.26R326-02 1.32019€-01 9.62920E-02 1,08338E-01
1.63513£-02 9:32R216-02 6:35473E-02 1213136E=01 1.36799€-01
1.87369€-02 €013874E-02 6.01812€-02 1118427601 1.43196E-01
1.92723F-02 2.94208E-02 6011976802 1.21852¢-01
3.82029€-02 2:236206-02 6:23137€-02 1.243706-01
1.60574£202 6.31293E~02 1.25799E-p1
1.3a388¢-07 H 6137725€-02 1:26901E-01 1.
2.34a24E03 1.80164€ <02 6-54854E=02 1.30494E-01 1.37786E-01
12.0 (MEV/AMY) ETA = 04300 rKEV)
LI CCM/REVY
1.000E-06 3.3316-06 1.000€=05 3.3336-05 1/000E=0a
9, 71313E-01 9.08654E-01 7.34156E-01 4,12330€-01 8,13191E-02
27608801 5.11249€-01 1,939a7E~01 3.53921E~02
4.92134E-01 2,53152E-01 7.89101€~02
6348E-01 3.24833E-01 1400319€-01
6+13019€-01 3140842e-01 1:0346eE-01
33780€-01 3 SE =01
6+46319€-01 5
8. assan(-nl £.55488E-01 3.63276E=01 nduooi-o
8.33671E~01 6462004€-01 3.66887E-01 1,13525€-01
9.42327E~0t 8.38102€=01 6481412601 3.77643E-01 1.16833€-01
12,0 (MFv/AMU) €TA ®  0.300 (KFV)
LIW CCHIREY)
1.000€-06 31331€-08 1.000€-05 30333805 1.000€-04
2.81029€-07 #.55839E=02 2.04064€201 3.48384E-01 1.89828E-01
6.88909C=02 1.83166E=01 2,9714TE~01 1.83a71E=01 8,52087k=02
8.91011€£+02 1,9462E~01 2.19371E-01 x.unu-nl
8.63326F-02 . 1. 2
7.690484-02 1.1a586€-01 1.92767€-01 2.4396TE-01
71117F w02 1.07414E~03 1.98843E-01 2.51a13€-01
3839426207 1.057735€-01 2.36467E-01
5.19697E=D2 1.06119 2460023€=01
4472327€-02 x.nnuz-ol 21626106-01 1.73723£-01
3.95917€-02 1.09934E=01 2.13483E-01 2.70308€ =01 1.Te018E-01
12.0 (MEv/AMU) €1A = 0,300 (KEV)
LI CCHIRFYY
1.000€-06 3:333F~08 1.000E=05 3.3336-03 1:000E=04
5.64490F=04 5.32787E-03 3.279a0€-02 1.55003k-01 2.38940E-01
3.37638£-03 2.92117E-02 1.31a166=01 1.66258E~01 7.80434E-02
3.62436E~02 1. 9. 1.09616€-01
3.30200€-02 5.73916£-02 1.21405€-01 1.39623E-01
3.62626£-02 3:38144€-02 1,27388€-01 1.46306E-01
2.pasa3 02 2.35310E-02 5.71127€-02 1.31776E~08 1.50977E=01
1.33914k-01 4012€-01
etrsss e 1 %2ag0t-. H 5.90483E-02 1.357721 6149E-01
1.28543€-02 1.32692€-02 3.96353£-02 14371226-01 +37701E-01
1.94400E-03 1.33778E-02 6-13433E=02 1.41142€-01 1.6232aE-01
12.0 (MFV/AMU) FTA = 1.000 (KEV)
LI% (CMIREV)
1.000€-06 3.321€-06 1+000€-05 3.333F-05 1.00DE=0s
9:70571E=01 9+03710E-01 T.45861E-01 =t 6.13707€~02
9.24312E-01 T.74R60E=01 1.86742E-01 3069876 =02
8.96471Lw01 7.73371k-01 2.31675k-01 7.31729€-02
8.43633E-01 7.93433€-01 3425500E-01 9.46632E-02
90673€401 7.83679E01 127597601 3.421726-01 ? -
8 £-01 . 1.02970
397601 8:23039k-01 6462349E-01 3,617546-01 1.05207€=01
+13531€-01 2.332an€-01 6472292€-01 3.47193€=01 1.06786E=01
Si2030m6-01 B.4a214E-01 6-79530E-01 3.711386-01 1.07936£=01
9446503E-nt 8.71078E-01 7.01158k=01 3.82931€-01 1,11371k=01
12,0 (MFV/AMU)Y EVA = 1.000 (xEV)
LIV CCHIKEVS
1.000€-06 34933€-06 1.000€-05 34333€-05 11000E-04
2.89723€-02 £.90%86E-02 14312€-01 3.54982E=01 1,60242E-01
2969E-02 1,89480E~01
9.30237€-02 1,93223t 01
8.70693E-02 1422797€-01
753989602 1.03a726-01
6.37880E-02 9.73731E=02
3.20408€-02 96301802
4.67813E-02 9469004E=02 3512601 1172274k 201
4117869E-02 9.77602E-02 2.07723€-01 2 1.74128€-01
3.45863E-02 1.00828E-01 2.14336E-01 2.87605E-01 1.79670t-01
12.0 (MEV/AMU) EfA e 1,000 (KEV)
LI% CCHIREY)
1.000€=0¢ 34333606 1.000€-03 34333€-08 1.000€-04
4.90939E-04 4.99890E-03 3.31923€-02 1.T1117€=01 2.20794€-01
3.63198E-03 3.14748E=02 1.38307€=01 1,59039E-01 7.70981€~02
9.667076-03 #.11492E-02 1,23783€-01 102882601 1.11%0€-01
2.13417€-02 3.12830E-02 4:73202€-02 1.298226+01 1144699€-01
2.386306-02 3.15330€-02 3:64733¢-02 1.36710€-01 1.32377€-01
2.30666E-02 1.82075¢-02 4, 77770E-02 1.41213E=01 1.57396E-01
2:03241€-02 119264202 83068€-02 1-4201E-01 0813E-01
1.6 9.77326E-03 3394E+02 1.46447E-01 1463230E-01
11234076-02 9:20484E-03 $400727€=02 3.43024E~01 1.64997E-01
1.20177€-03 9.29461E-03 3.14464E=02 1.52733E-01 1.702388-01



Table 6 SEFF/30 H()) o - 5.3 (MEVZAMD <TA = 3.500 (KEV)

/e (CKEN)

Calculated ratio of effective inactivation cross section to LoiEete 306 LOMAe 2. 1.000Fe0s
e trical 3 £ the biological Seic/S Jonosen 11n23e02 1.nius-;xL 6.94493E=01 1.094%3% 00 1.23839€ 00
i 23976E-01 2,911396: 103 00 93089k 00
geometrical cross section of the biological targets, Sest/So, Cirnium shamieeor  1laze ey 2w 419k 09
¢ b AR L2soee 00 2,25004€ 03 26396 00 61921646 00
. . . 5 . 20829026 20 00 9.39326€ 00
Or heavy 10ns as a /M} NITHQGEN 1.27230€ 09 34033293 97 € 00 1.24397E 01
y funCtlon Of target Slze, l ’ and OLYGEN 2:91396€ 70 4.09747€ 0) 00 1.51398¢ o)
. :_L_uuao.‘ INE :.3:2:5 2 a.uzug gg :.:zrgn 00 1.32384E 01
. . . < . 3 5133603 11003€ 0L " 3 21143926 01
kmd of heav 1018, For the blOlO ]C&l S Stem one tar AGUN 4.10892¢ 03 1.92439% 01 2,19737€ o1 3,7008TE 01 4.3446%E 01
, o
model was applied. Threshold energy for inactivation is R TR e a o e 0w
. . IR
expressed by the number of primary ionization, j. If LOWEd  3edie0s  L00Eds  nbsifess  £.00GE-OM
th t t . . . d b . 1 . . . . ﬂ:v"")“:in 3"3?‘52'” guuui-a% 18841360} 7.97169E=01 1,211698 00
= 32418E+32 53463E=n 9.23903€~n1 1.48733¢ 00 1.9101st 00
e target 1s 1nactivate y single primary iomization, Ciiatie 12548801 6l560a7E-01  D.aeast 00 2.32e07E 00 3.04701E 00
Loel 3il2%E-0l 117305 02 2010834E 00 A183030E 00 5162176 00
. . . . K3 +I724%=01 1.28V9€ O 2437093 00 6.15413c 00 8.96823¢ 00
Seti/So 1s / ( ) SITROBEN 3.96433E-01 1.37409€ 0) 3.088T4E o0 7.85294€ 0 1.33938E 0
ett/So indicated as Setr/So(ho). Numerical values of K SONINEDL  LIaemE0)  eeast 0 vikesesr 0 diasane ol
FLsoning 1:31a71e 20 Loagate o3 4:22998€ ) 1.15968€ 01 1.73625€ 01
. . . 25262 43313 4.82357€ N0 10385136 01 2.04042E 0f
Seit/So are tabulated for various energy of incident ion, pean LU13668E 01 2.43947€ 00 @.yaMISE 00 2.T0A%AE 01 4.12969€ 01
E,, and cut-off energy, ». Because of typographical SEFFSS w(w1en) e a0 GerAen T 0,500 En
L. . Lie (CHIREV)
limitations. Se/So(hj), E and //W are indicated as 12005408 3033906 1.0008-05 53396205 1.0008-08
H >
HYDROSEN B+33709E~0% 2,512358=03 4532443L=02 4.31795E-01 1.1 6E 00
HELJud 2,72874E-01 6.51230E=02 5.37743E~01 1.3%103t 00 1,82914€ 00
SEFF/SO H(J), EP, ETA and L/“’ . Powers of ten are LiTHlun 3.31989E -0t 03 1,834835 00 2.84483E 00
fonoy mae-nl . a0 3.a3768E 00 6:12143¢ 00
. . 1.C2123¢ O 1 00 4.48343E 00 8.25908¢ 00
d . NITROEN 1.04801F 00 0 3.63169€ . €
indicated by the symbol E; thus 7.90270E 02 reads S 1o % I S R I B
FLUUR INE 1.97749E 00 $081E DO 8.16190E 00 1.59243E o1
7 0902 0 10__2 NECN B - 1.09189E 00 2+29701E 09 9.48249E 00 1.88TTIE O1
R x e, ARGUN 1.60598E° 00 1.19064E 00 %.88%11E 00 1.36163E 01 3,77T10% o1
e Lo wan MEVIAMD ETA = 0,123 CKEVY SEFF/SO W(O) e e .0 (nEv/Av) ETA = 1.000 CKEV)
LIV (CH/RFV) Liw (cM/xEV)
[T ERLENTY 1.135F =0k 1.000F=05 N 333F=u5 1.000E=04 1.000€=06 333906 1.000€-03 232€-05 1.000£-04
uvwmf.m T,402708-02 2,30728L-02 5.65A6TE=01 1.08199¢ 00 1.29643€ 00 HYDROCEN 9,29338€-02 2.58311E-C1 ¢ 09493E=01 1.07792¢ 00 1.19561E 00
3.008086-01 H1150320=01 635 00 00 .2.20618€ 00 eELL 3:030008 Lazang-ct O 00 Areost ob Lidaaadk 0o
i 8.2L5530=N1 1.49741E 00 7,42150E 00 o 3.71283€ 00 LITHIUN 1.22119€ c0 0005E 00 20 2.76362€ 00
BORON L.41146E 10 2.90185¢L 00 4.92780E 00 £ 00 5.45037€ 00 BOKON 1.91980€ CO S % 3.84901€ 00
CARbON 1A386L 00 5.7119aE 00 6.56722E 00 00 1.13601E 01 CAKBON 2.29m17¢ 00 Aluase 00 oo
NETHOGE EC Sioudat 00 8.4021H4E 0D o1 1.30807¢ 01 hiTHOGEN 2.72669F 0 3-14714€ 00 J87E 00 1:00282E 0}
OXYGFN a 225€ O 1.0378%¢ 01 o1 11079026 01 CXYGEN 3:18703€ 00 6125330€ 00 oL 1.25786€ 0L
Uik 19E Sluastt an mnum b Li2assik 0i 0l 2.21312%.01 ELLORISE o000 .4L3T0L 00 ob  .3l30ef ol
WEON B3eRTSE 00 7.4U927E 00 1.45373€ 01 2. o1 2:67138E 01 WECh 41342306 €O 4.30043¢ 00 o1 1.173e% 01
ARaon 5.B9552E 0N 172858 ol 2.01seal 03 4.60a38E 01 3.44082€ 01 ARGON 3.3432¢8 co 7.36727E 00 16776tk 01 3:00583€ ol .5787¢t 01
SEFF/50 MEAWLY v a0 (MEV/AMUY ETA @ 0.128 (KEV SEFF/SO #(0e1) P e a0 (MEV/AMDY ETA = 1,000 (KEV)
LIW (CHIREV) L/w (CHIREV)
14000F~u6 3.333F 06 1.000F=05 3.333F 03 1.0V0E=08 1.0u0F<Ge 3:333F =06 ' 1.000E-03 3.333€-03 1.0U0E=04
HOKGEN $u3bu37€-03 Ja12525b=02 7.12608E-01 1.25024€ 00 HYLKOGEN 3-02287E=(3 2.59100E =02 1.927358-01 8.15112€-01 1.18122E On
HEL (i 2.h2088E=nD 2,28116E=0) 9.23934F=01 1.74493t 0O 2.12948L ou FELLUN 3.73920€-02 Za7eve1ECT 9.02483k-01 1.43143t o 1.74838E 00
L Tnion L0e?1E=01 6129226 =0} 1.62712E 00 2.84138€ 00 335033 0o LITalve Jesoazat-ol S1p3Ra2E-0) 1.23473¢ 00 2.01047E 00 2.6146%E 00
HORON 4120982001 1237096k 00 21859476 00 Sieus13E 00 RORLK 35288801 1.09213€ €0 1.66623¢ 06 3.79214¢ 00 3.61027€ 00
CARBON 02807 T =01 1.A0800E 00 3.h3sR6E 0O 7.38395€ 00 1.08i lsz n\ CARBON uamn-m 1.15735E (C 1.97308¢ 00 4.95784€ 0O 7.53453k 00
ETROGEN 2.06504E=n1 1.82600E 00 4.50425E 00 v.75803t 00 1.41473E 01 AIThCEEN 2. T8200F. 1.20a828 00 2,2938L€ 00 6:2061¢43€ 00 31688328 00
OXYOEN ¥4 (4 00E=01 209468 00 5:44004E 00 1,29917L 0L 1 CXveen Yabe76%E 1 1.23%€AL €O 2463932 00 7.66713€ 00 1.20083€ 01
Einyere Hetaoreard A ieent 00 it ot FLUCR INE 1.COUPSE 10 1.31403E g0 3.G0083E 00 3.12461E 00 1.48348E 01
o Liarber a0 ¢ et o o i 3107476E G0 1117839 (O 3l3evesE 00 1.0637a¢ 01 1169129 0L
Aon LI et a0 20%E o Toasseat o1 Sazeft 01 2 loonst o ARGUN 1.0200¢E 00 1.77977E 66 5.92305¢ 06 2.10140€ 01 3.4086% 01
SEFF/SU A(0+142) B0 o= 6.0 (PV/AMD) Fla = 0.12% (rkvy SEFF/S0 HiD+1c3) EFe A0 (HPv/RuD Fla = 1.00h xEvy
LI (CHIREY) LIN (EHIREY)
L. 0u0F=n6 30 143F =06 1.000F =08 3.333F=08 1.000E-08 1.vout=us 3.1336-06 1.000E-05 3.333F=0> 1,0066-u4
R FTRYTTIN 4. eno12re08 5.301736-02 2.952876=01 1.150m8E wo FYDROGEN 7.56393F=0% .a4908t-02 4.554k0t-02 5.Uet1E-01 1.14674E 00
HEL LU 5.0118%¢ +.,965526-01 1,%19a2L 00 2.01694€ 00 3.43167¢-03 1.02327€-02 3-911716-01 00
LTI 2.4bub3t=01 L.le023t 00 2.2332% 09 3.28720F 0n 2.9687% 202 3. k1nk1E=e) 1.023¢9F 0o 00
NOHUM 92043200 =01 1.90u6™€ 00 4.36599¢ 00 T.28148€ 00 ie73810E-01 3 5u3p el 1-17eb2e 00 o0
CAHBO 198108 00 2.2769€ 00 5.A0UATE 00 40752 1005898 60 1-24863¢ 00 oo
1 TrGen 1.16947E 00 2.6%177¢ 00 7.38299E 00 sesag2ct-01 1.01819k 00 2795t 00 o0
0%YGE 1227758 00 3.15115¢ ne “.0B7S3E DO #0TTNIE=0Y 1,02a0%¢ 0 1415 o %.04502t 00
FlLioH g, 1.28013¢ 00 3.62378F 00 1.08701€ 01 FLUGRTHE 5-9¢s91L-01 1.02946t 00 1.50711t 00 3.937%4k 00
Wion 3 1.33217E 00 2.109%0t 00 1.26906t 1 *EU 9.300OKE=F1 1.03a20€ 06 1.60063E €O b.04826E 00
P ot nm L iraiaaE 00 3ino9a3E 00 Pt Htnibel 2iea2sE o1 #Roon 1.00209€ 00 1inToe7k of 2.22757F co 103081t 01 3.102038 01
SEFF/50 W) WEoa e (MEV/AMY) FTA = 0.250 (FEV) SEFF/50 mem) EP = 6.0 (REVIAN) FTA ®  0.173 By
(WO L/% COMIKEV)
LouF=06 3.333F=06 1.000F=03 3.33%F-03 1.000€=04 1+60GE-Uy 3:339F=06 1.006t =05 3.3336-05 1.000€-04
WYOROGEN 2.0h998€-02 2.46087E~0" 5.90722E-01 1.09481E 00 1.27023€ 00 PYUROCER 5.807716=02 1.77805L-0% a.a00390-01 9.%0031E=01 1.24694E 00
ELIUM y 1 S 11a72E=01 1:47174€ 00 z,v""g Q0 HEL U 2.74190L=R1 ©133343E=01 1.2742% 0D 1.84284k 0C 4.07162t 00
LITHIUM 1203336201 1iazalit oo ot 00 00 [ 4070831601 L2118 G 2.08832€ 00 2,90662t 00 3 00
RORUN $I35a03E a0 20IRRIE OO a0 FORUN 1.13025 00 2.4277AE 00 A.1y7636 00 6.28475E 00 7.70981k 00
CARL 1.67427¢ 00 3.300%9% 00 00 Coahi0t 1.48314¢ 00 3.V200E GO 5.437TI8E 0O 8.457T4g 00 1,059%4¢ 01
1t TROGL: 1.09498F 0 v 060026 00 00 BITROGEN 1.83574E DO 3.92859E 00 6.,96874€ N0 1.11664E 01 1.39074k 01
oxvern LOneait oo a5e%a 60 % OXvGEH 2.18e8ni 00 4.6325%E 00 866512 00 1.40550E of 1.7578%€ 01
N iteE. 1.7418E oo FLuh TN 2.%3385 00 5.49263E 0L 1.9u4laE 01 1.71671t Q1 2.15260€ 01
fw YR ITIIT doaa o IR FEON 2IRTTRAL G0 6.41002E 00 1o2a16E D1 21044276 O1 2,56881¢ O1
ARGON 3a03998E 1.25393E 01 2.59589F 01 19836 D, 2.93121E 01 RGN 3.81173€ 0o L.37A%9¢ ot 2.T98%4E 01 4,6943% 01 5.93459€ 01
SEFE/SO MCNeLY [P e 8.0 (MEVZAMID ETA = Qa230 (KEV) SEFF/S0 0N o be0 CIEVIAMD FTA a 0.125 (KEV)
LW (CMIKFY) L7w (CM/KFV)
§4000E=06 34339F=06 1-000F=03 3.333F03 14000E-va 1.90% <08 33377 =06 1:U00E=03 14333703 1,000E-04
HYUKOGEN 20817E=0) 1016116202 L.31923E-03 1.61768E-01 1.23983€ 00 2-26611£-03 1.99985€-07 1-12478E-01 5.041728201 1.13070¢ 00
HEL (1 2.40836E-01 9.331h9E=01 1.67043E 0D 2103021 00 LobnTRal LIAZ613E-0L @.63354E=01 1.334a7t no 1.95378¢ 09
L1THIUM ba924TE=GL 1.52047E 00 3 3.31706€ 00 5.06588E 02 4.78840E=01 1.34333€ 09 2,24991E oc 3.14581¢ 00
AOROM 1i2714aF 00 2.41103F 00 7.3634 00 2.%3094¢ =01 1.1370 u: nn 2,33062€ 90 4.37010€ 00 6.930356 00
CARBON 5. 100T6E=01 1.euisag 00 3.24173€ 00 1.00395E 01 . S 1. 99 2:93274E 00 6.1u561E 00 P.a9248E 00
NITROGEN 8. 3490NE=n1 1.89620E 00 3.B4TA4E 00 +29923€ 01 N THOGED 8017398 1, unsz 00 3.59948E 09 7. R6T8IE 00 1.24237E 01
utvuen 2:38601E=01  l.73A60E.D0  2.50810K 00 1.619 L OXYuY Bt T3%E 00 4-3347% 00 19Me 00 1:367038 0
AN Tt IRTEr TS S0 00 1795438F o1 TLUOR N 9.73272E=01 1.3721E 00 3.134365 00 9216E g1 1.91664E 01
oy 11033336 00 2IheeMIE 90 o.23um3k 00 2.39642€ 01 tEaw 1.0030)E 10 2:13743€ 00 3.9T201€ 20 1381t 01 2.28867€ 01
ARGOM 1.26522€ 20 3.720154E 00 1.1e311E 01 3.117a1k o1 a.86131E 01 RGO 1-336228 N0 3:13736E 00 L.27544€ 0l 312030%€ o1 Se26eant 01
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