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AHSTRACT

A description of the Monte Carlo photon code8, MCG and MCP,
is given. Since these codes contain many features in common
with the Monte Carlo neutron code MCN, which is described in
LA-6751, we concentrateon the details peculiar to processing
photons in each of these programa. This report leana heavily on
IA-4751 and is intended to be used in conjunctionwith It when
dealing with a photon problem. The parts of the photon codes
which are the same aa in MCN are clearly indicated.

In Part I, an account is given of MCG. This code is suit-
able for solving a wide variety of ganma tranaport problems.
The physical processes treated are pair production,Compton
scattering,end photoelectricabsorption. The collision routine
aaaumes photons with energies between 1 keV and 100 MeV. The
possible sources, geometry, and output available to the user are
described, togetherwith the Monte Carlo methods and cross section
data employed.

Part II describes MCP, which has a more sophisticatedMonte
Carlo collision routine for photons of energy 1 keV to 15 MeV
collidingwith atoms of Z = 1, 2, .... 94 at rest. The routine
takes account of incoherentand coherent scattering factors, and
of the possibility of fluorescentemission followingphoto-electric
absorption,as well as absorption in pair productionwith local
emission of annihilationradiation.

In Part III, a sample problem is set up and run using both
MCG and MCP, with the complete computer listing displayed in
each caae,

MCG: A MONTE

A. INTRODUCTION

The Monte Carlo gamma code MCG

PART I

CARLO GAMMA CODE FOR HIGH ENERGY PHOTON TMNSPORT

haa many fea- that they are identical, and we refer the reader to

tures in common with the neutron code MCN, which is LA-4751 for the details.

described in LA-4751.1 In the interesta of brevity, Setting up a problem for MCG is quite similar

we will not describe in detail the featurea which to setting up one for MCN, with only a few differ-

are the same in the two codes but merely point out ences resulting from the altered collision routine



for photons as well aa from the alight madificationa

of the output talliea.

The unitsused in MCG are the came as thoee

used in MCN and are a6 follows:

1. Lengths in centimeter.

2. Tfmes in shakes (10-8 aec).

3. Energies in MeV.

4. Atomic denaitiea in units of 1024 stoma/cm3.

5. Croaa sections in barna (10-24 2cm).

B. GEOMETRY

The three-dimensionalgeometry package lnMCG

ia identical to that in MCN. The code will handle

spatial cells bounded by first- and second-degree

surfacea, as well as some fourth-degreeaurfacea

(ellipticaltori). The reader is strongly urged to

read the description of the geometry in LA-4751,

since the mast conxnonerrors made in setting up a

problem occur in specifying the geometry.

c. COLLISION ROUTINE

The physical processes treated are photoelec-

tric effect, pair production,and Compton scattering

on free electrons (alternatively,the code provides

for Thomson scattering in place of Compton scatteri-

ng, at the option of the user). These are more

fully described in the following.

Since the code Is intended primarily for higher

energy photons, the photoelectriceffect is regarded

as an absorption (withoutfluorescence),scattering

(Compton)is on free electrons (withoutuee of form

factors), and the highly forward coherent scattering

is ignored. Thus the total cross section Ut ia re-

garded as the sum of three components.

u +a +CJ=t - ‘pe pp

(An alternative code, MCP, designed to incorporate

low energy effects, is another of our family of

Monte Carlo codes. This code deals with fluores-

cent re-emission,in addition to coherent and in-

coherent .scatterin8aa influencedby the appropriate

form factors cf. Part II.)

1. Cross Sections. The Howerton Photon Inter-

action Library in ENDF/B format (Ref: UCRL-50400,

Vol. VI) was the source of cross sections used in

the code. The latter yields tables of values of

a~e(z)~a~p(z),u:(z),and cf~(z)for elements Wfth

the atomic numbers Z = 1, 2, “-”, 83, 86, 90, 92,

and 94 at a common sequence of 166 energies Ei,

i=l, 2, ““”, 166. These energies include the

photoelectricedgea above 10 keV of all elements

providad for and were otherwise so chosen that lin-

ear interpolationyielda good accuracy at inter-

mediate points. Alwaya consecutiveenergy values

are spaced so that the change in energy is 10% or

less.

AU initiationcode prepares, for each material

region in the problem, a single list of macroscopic

total cross sections Z; and required probabilities.

‘rhisis a simplificationallowed by the use of an

energy mesh common to all elements Z, and it allows

considerablesaving in machine time for problems

involvinghighly compositemedia.

2. PhotoelectricEffect. This is treated as

an absorption,with a correspondingreduction in

the photon weight W, and hence does not result in

the loss of a particle history. On every collision,

theweightWape/stand energyEWape/at are tallied

in the appropriatebins. The non-capturedwaight

W(I - ape/at) ia then forced to suffer either pair

production or Compton scatteringwith the proper

depandent probabilities.

3. Pair Production. In a collision resulting

in pair production (probabilityUpp/(Ut - ape)), it

is assumed that the kinetic energy W(E - 1.022) MeV

of the electron-positronpair producad la deposited

as thermal energy at the time and po%nt, with iso-

tropic productionof one gamma of energy 0.511 MeV,

and weight 2W, which is followed further.

4. Compton Scattering. The alternative to

pair production (when both are possible) is Compton

scatteringon a free electron,with probability

a8/(at - ape). In the event of such a collision,

the objective is to determine the energy E“ of the

scattered photon, and p = cos CJfor the angle fIof

deflection from the line of flight. l%ia yfelda

at once the energy W(E - E-) deposited at the point

of collision and the new direction of the scattered

photon.

The differentialcross section for the process

.

.

is given by the Klein-Nishinaformula

K(ci,p)dp= m: (a”/a)2 (a”/a+a/aO+ lJ2- l)dp ,

2
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where r. is the classical electron radius, a and a-

are the incident and final photon energies in unita

of 0.511 MeV (a E E/(mc2), where m is the mess of

the electron end c is the apeed of light), and

a-=a/[l+a(l -p)] .

Changing variables from v to x = 1/[1 + a(l-~)]

on ~ = (1 + 2a)-1 <x< 1, one finds the probability

density function for x to be

P(x) = g(x)/G(O

-1 2whereg(x) =x+x +p -1

~ = 1 + a-l - (W)-l

J
1

and G(x) = g(x)dx .
x

Thus, a random

relation

number r determines x by the implicit

r - G(x)/G(&)

-1and consequently the required p = 1 + a - (ax)-l

and a’ = ax, E“ = 0.511 a-.

An accurate approximation2,3 for the inverse

x = H(y) of the function y = G(x) allows rapid de-

terminationof x = H[rG(~)], and this is now used in

place of earlier methods.

5. Thomson Scattering. One may optionally

choose Thomson scattering in place of the Klein-

Nishina scattering function. Here the photon scat-

ters with the probabilitydensity function In p

given by

p(v)dv ‘; (~ + u2)dU >

with no loss in energy.

pi is stored, where

/
i31---
N8 (l+~2)dv ,

vi

If a table of values for

i=O, l,”””,N ,

then by choosing the integer i randomly on its range

yielda N equally likely discrete scattering coainea

Pi. In the present code N = 128 (a power of two is

used because of the ease of selecting i on a binary

machine). One may, if more accuracy ia desired,

linearly interpolatebetween

values of pi but the present

this feature.

D. ESTIMATION OF ERRORS

these equally

code does not

likely

include

The error analyais in MCG ia identical to that

in MCN, and we refer the reader to Sec. IV of LA-4751.

In brief, for the tallies printed out, the code gives

the relative error in the quantity scored, defined

as the ratio of one standard deviation to the sample

mean.

E. SAMPLING TECHNIQUES

The discuaaion in MCN

MCG, with the same options

carries over verbatim to

available in the latter

code.

Standard Tallies. Same aa in MCN, with the

same definitionsused for currents and fluxes as in

the neutron code. (The reader accustomed to the use

of other terms such as flux and mean intensity for

what we call current and flux, respectively,should

take careful note of the fact that we are using ter-

minology commonly used in neutron transport theory.)

F. FXECUTION OF MONTE CARLO PROGRAMS

(In the following,much of the description for

MCG is the same as for MCN--simply substituteMCG

for MCN, and MCGI, the initiation code, for the cor-

responding neutron initiation code, MCNI.) We shall

list below the photon programs corresponding to

those listed in LA-4751. When they are identical,

except for the obvious changes mentioned above, we

shall simply indicate by the words “same as in MCN”.

1. Initiation. Same as in MCN.

2. Running. Same as in MCN, except that the

run card has a different format. Now the 2nd entry

on the run card ia weight WR, and the 8th entry (the

run card in MCN has only 7 entries) is a weight

WC < m. (BothWR and WC are aet by the user, sub-

ject to the condition WR > WC). When the weight W

of a photon has W < [WC “ I(source)]/I(n)-- where

I(aource) la the importance of the source region and

I(n) is the importanceof cell n where the photon

3
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is located --
f

then if a random number

r < W/[WR ● I(source)/I(n)],the weight of the pho-

ton is taken to be [WR ● I(source)]/I(n);otherwise

the photon history is terminated.

3. File Manipulation. Same aa in MN.

4. Card Format. Same as in FiCN.

5. Problem ID Card. Same as In MCN.

6. Cell Carda. Same as in MCN.

7. Surface Carda. Same aa in 14CN.

8. Data Carda.

a. Cell SpecificationCards. Carda IO and

Y6 apply to MCG in exactly the same manner as in

MCN. The thermal specificationcarda RO, Rl, O.”,

ti do not apply. The Y7 card in MCG specifies the

energy cutoff for each cell, below which energy the

photon is dropped and not followed further.

b. Source Cards. Same as in MCN.

c. L Card. Doea not apply to MCG.

d. Function Cards. The description in

IA-4751 of these cards carries over to MCG, with a

couple of exceptions.

(1) The first exception ia for n = 5:

Flux tally at pointa. In addition to the F5, E5,

and T5 cards, an additional card, called the A card,

has been added. This card contains the list of

cells which contribute to the fluxes at the point

detectors; that is, collisions in these cells, and

only these cells, are allowed to contribute to the

flux at each of the designated pointa. If the A

card is missing, collisions in all cells contribute

to the fluxes at the point detectors.

(2) The second exception occurs fern= 6:

Capture tally in cells. Here MCG departs from MCN.

MCG automatically (withoutany action on the part

of the user) givea for each cell in the problem the

number (i.e., the weight) and energy of photona

captured (from the photoelectriceffect), the number

and energy of photons lost to energy cutoff, the

number of photons creating a pair and the energy

lost in the process, and the energy lost in Compton

scatteringcolliaione.

e. DO Card. This section does not apply.

A DO card in MCG means that Thomson scattering re-

placea Compton scattering. The energy cutoff in

MCG la given per cell and, as described above,

appeara on the Y7 card.
f. Material Cards. The section appliea to

MCG if the nuclide cross section ID is replaced by

the Z (atomicnumber) of the element.

APPENDIX A

CONTROL CARD DECKS

Same aa in MCN.

APPENDIX B

SOURCE SUBROUTINES

.

.

Same aa in MCN, except for Sec. V - Random

Number Generatora. The function FRNS (KRN) is re-

placed by 2*FRN(KRN)- 1.

4
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MCP: A

A. INTRODUCTION

The general photon code MC.Phaa many

PART II

GENERAL MONTE CARLO PHOTON CODE

featurea

in comwn with the gamma code MCG, namely, the vari-

ety of sources, the output, the variance reducing

techniques,and the general geometry routine. In

fact, the two codes are virtually identical to use.

However, the collision subroutine in MCG was intend-

ed only for photons of relativelyhigh energy, with

fluorescenceand coherent scattering ignored, and

incoherentscattering subject to the unmodified

Klein-Nlahinacross section for free electrons.4

The code MCP, for photons of energies 1 keV to

15 MeV, containa a new collisionroutine, described

below, providing for fluorescentemission, and the

modificationof Thomson and K3.ein-Nishinadifferen-

tial croaa sections by appropriateform factors

which take binding effects into account.

A library tape (LT) has been prepared, incorpo-

rating all conatanta required by the collision code,

for elements Z = 1, .... 94, in a form designed to

expedite computation.

B. FREE PATH

The LT contains, for each Z, a table of tha

logarithmsLi(Z) - 9.nEi(Z) of suitable energies,

including the photoelectricedgea, and a matrix

Lj(Z) = f.nu~(Z), listing for ji = 1, 2, 3, 4, the

logs of correspondingcross sections (when the lat-

ter are nonzero) for incoherent scattering,coherent

scattering,photoelectriceffect, and pair produc-

tion, respectively. The recent compilation of data

by Storm and Israe15 waa used, for all listed ener-

gies Ei < 15 MeV. In the caae of scattering

(j = 1, 2) the cited total cross sections were ob-

tained by numerical integration,baaed on the same

form factora used in the Monte Carlo treatment of

such collisions,and referred to below.

In the collision code, a photon of energy E,

starting from a point of a particularmedium, has a

free path

A
‘=’ IzN@O: J@)] s

where Z runs over all elements present in the medium,

N(Z) is the correspondingnumerical density, end

uj(Z) is the cross section for process j, each log-

log interpolatedto energy E. A random number r on

(O, 1) then determines the (infinitemedium) distance

to collision,d = -i finr; and the eventualityof

escape from, or collision within, the current region,

follows from the geometry routine of MCP.

In the event of collision, two random numbers,

rl and r2, serve to designate the element Z hit, and

the process j responsible. The former results from

a comparison of rlfl with the partial Z-sums obtained

above, and present in the memory. The latter process

j is determined by a similar comparison of

I
4j

‘2 ~ u (Z) with the partial sums involved, the in-

dividual uj(Z) being also retained from the A compu-

tation.

Note on Interpolation. Log-log interpolation——
for the partial cross sections ~, at an energy E

between tabulatedenergies Ei ~ < Ei, leads to the

result

where a = (!tnE - h E)/(2n E - 9.nE )i L i-1 ‘
a+b=l, a,b>O. It is expedient to regard as the

total cross section, and aa the probability of pro-

cess j at energy E, the values of o and ~/cs, where
4

u ia the sum ~oj of the $ so found, and ~ the
1

log-log interpolatedvalue U“ of the total cross

section. For, the relation

is en obvious consequenceof H61der’s inequality,

5



1/a~’b5 kx. .strict unless Y.
J J

Hence, in practice one has u C o“, and use of o“ in

place of a nay lead to absurdities;e.g., pair pro-

duction, determined above by default (after the

other three processes are tested),would occur at

all energies E > 1 keV.

This shows that adoption of log-log interpolat-

ed partial cross sections is inconsistentwith a

log-log interpolatedtotal cross section.

c. INCOHERENT SCATTERING

The objective, in the event of such a process

(j = 1), is to determine the angle e of scattering

from the incident line of flight (and thus the new

direction via the general code), the new energy E-

of the photon, and the local energy deposition E - E“

(the recoil k.e. of the electron).

Incoherentscattering is asaumed to have the

differentialcross section ul(Z,a,p) d~ = I(Z,V)

x K(a,v) dp, where I(Z,V) is an appropriate scatter-

ing factor, modifying the KLein-Nishina (K-N) cross

section

As is customary, a and a“ denote the incident and

scatteredphoton energies, respectively,in unita of
2

electron rest energy mc , a- = a/[1 + a(l - p)],

II = cos 9, and rO = e21mc2 =2.81776 X10-13 CIII,the

“classical electron radiua.”

Qualittrtively,the effect of I(Z,v)/Z is to de-

crease the K-N cross section (per electron) more

extremely in the forward direction, for low E and

for high Z independently. For any Z, I(Z,V) in-

creases from 1(2,0) = O to I(Z,CO)= Z. The para-

meter v = v(a,~) is a given function of a and u

which, for a particular incident energy a, increases

from v(a,l) = O at B = 1 to a maximtnnvalue

; = v(a,-1) at v = -1. The essential features of

I(Z,V) are indicated in Fig. 1.

The complete tabulationsof Cramer and Mann
6,7

(and of Browne for a few low Z) are used for all

Z> 2, vG8, and we set I(Z,V) : Z for v > 8.

These tables, for VI = O, 0.., V21 = 8, are recorded

without change on the LT, and those required form

i
Z=lo

oo~
v

Fig. 1. Incoherentscattering factor.

part of problem storage. Linear interpolationia

used as necessary. The parameter v is here the

inverse length v = sin~8/X(~) = Kafi ,

K=1O -8 -1mc/(& h) = 29.1445 cm , with maximal

value v = A Kftfor given a.

For Z = 1, we use the exact formulag I(l,v) =
2 -4

1-(l+V) , with the dimensionlessparameter

v = a mca~2(l - V)/2h = K-a- , K- . hc/& e2 .

96.9014,~ = fiK”a . Here a = h2/me2 is the first

“Bohr radius”.

The method of sampling for p = cos 9, in both

coherent and incoherentscattering,is based on the

following:

Principle. Let P(y) = Co F(y) Q(y) on (a,b),

where P(y) and Q(y) are probabilitydensities,

O <F(y) < 1, and Co > 1 is a constant. If a par-

ticle is tentativelyassigned to (y,y + dy) with

probabilityQ(y)dy, but the assignment is ratified

only with probabilityF(y), the process being iter-

/

b
ated with probability 1 - F(y)Q(y)dy, then the

a
probabilityof the particle being definitely assigned

tO (y,y + dy) iS P(y)dy. (The value of Co is irrel-
tb

Ievant for the process). For, - F(y)Q(y)dy = C~l
a

and the probabilityin question is seen to be

W

2

k
F(y)Q(y)dy (1 - Cjl) = Co F(y)Q(y)dy

k=O

= P(y)dy .

To apply this to incoherent scattering,we
1write ut(z,a) and ut(a) for the total incoherent

< 1,

and

.

.

.

.
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K-N cross sections, and expreas the probability

density for scattering into (B,p + d~) in the form

I(Z,~)cft(a)
P(p) S Pi(B) ~ u1(2,ct,@/u~(Z,a) =

u~(Z,a)

X~X%=CoXFOOXQ(IJ) .
t

We therefore assign u tenstivelywith K-N probabil-

ity Q(p)dp, ratifying with probabilityF(P) =

IIZ,v(a,M)]/(Z,~) ~ 1.

The tentativechoice of B is effected indirect-

ly aa follows. Taking in place of p the variable

x - 1/[1 +a(l - P)] on the interval C ~ 1/(1 + 2a)

< x < 1, and defining p(x)dx = Q(p)dp, one finds
-1

that p(x) = g(x)/G(C),where g(x) = x + x + U2 - 1,
-1~=l+a - (OX)-l,and in ganeral,

J
1

G(x) = g(x)dx .
x

l%us we may determine x by r = G(x)/G(~),where r

is random on (0,1),and so obtain p with the re-

quired density Q(u). A recently obtained approxlms-

tion2’3 for the inverse x - H(y) of the function

y = G(x) allows rapid and accurate determinationof

x = H[rG(E)].

Waving obtained p, and a- - ax, the final ener-

gy of the photon is E“ = mc2a”, and one deposits the

energy E-E- locally. If E“ < 1 kaV, E’ is tallied

in a cut-off bin and one returns to the source sub-

routine of the general code. Otherwise the new

direction is found from p, and one returns to the

free path routine.

For the point detector routine of the general

code, one requirea, for a given v (determinedby

the detector position), the probability of (inco-

herent) scattering to the angular range (p,p + alp),

pl(~)dP - I(Z,v)K(a,p)du/u~(Z,a). The values of

mr~ and of a-la = 1/[1 + a(l - u)] are needed in

K(a,p); I(Z,V) Ls obtained by linear interpolation

at the computedvalue of v = v(a,p); and u~(Z,a) =

U1(Z), at the incident energy E, is recoverable

from the free path routine.

Note on Momentum Transfer to the Electrons.

The parameterv above is, except for constants, the

momentum q = a/2(1 - p) (units of me). The latter

seams to be used exclusively in theoreticalcomputa-

tion of incoherentscattering factors. The following

comparisonof q with the relativisticmomentum trans-

fer q“ to the electron in Compton (elastic)scatter-

ing of photons on free electrons at rest may there-

fore be of interest. In this connection, see the

SORSIO and Union Carbidell reports.

Since a’ = a/[1 +a(l - p)], we have k = a - a“=

aa’(1 - U) for the k.e. of the recoil electron, and

E = k + 1 for its energy (units of mc2). Thus

E2-l=k(k+ 2)= (a-a-)2 +2aa”(l- V) =
2 .2

a+a - 2aa”p, and the electron momentum is

q=(E2-1)
IJ2 1/2= a[l + (a-/cz)2- 2(a-/a)~] ,

(units of mc)

aa compared with q = a/2(1 - p). To say q“ - q for

a“ ~ a ia not very revealing, since p is a function

of a“ such that p + 1 as a- + a. Clearly, however,

q=o=q” exactly for p = 1.

Fixing a > 0, and setting x = 1 - U, O < X< 2,

one finda that F(x) = q2/q.2 = (l+ax)2/D,

D=l+~(a2+2a)x>l. Thus F(O+) = 1 and F(2) =

(1+ 2u)2/(l+a)2 > 1. Differentiation~ields

a-l(l+ax)-%2F”(x) = (1 -~) + (< + a)x.

Case I. (a<2). Since F-(x) > 0, q/q’ in-

creases from 1 to (1 + 2a)/(1 + a) > 1, and the

“relative error” t(x) = q/q” - 1 rises from O to ita

maximum value a/(1 + a) at ~ = -1.

emounta to 67%, while even for a =

it is already 17%.

Case II. (a>2). Here, the

error ia E(2) = a/(1 + a) + 1 aa a

For a = 2, this

0.2 (E- 100 keV)

maximum poaltive

+ m. Since
F“(xo) = O at X. = (a - 2)/(a2 + 2a), and F (xo) =

8a/(a + 2)2, we conclude that the worst negative

error (at B. = 1 - Xo) is s(xO) - (2=)/ (a+ 2)

-1 + -1.

D. COEERENT SCATTERING

This process (j = 2) involves no energy loss,

only the scatteringangle e being required before

returning the photon to the free path routine with

its new direction, obtained from the general code.

The differentialcross section is now

u2(Z,a,p)dy= C2(Z,v)T(p)dV,where C(Z,V) is a form

factor modifying the (energy independent!)Thomson

7



cross section T(u) = mr~(l + p2)dp. (Superscripts

on U’S denote process”numberj, not an exponent).

The general effect of C2(Z,v)/Z2 is to decrease

the Thomson cross section,more extremely for back-

ward scattering,high E, and low Z, being opposite

in these respects to the effect of I(Z,v)/Z on

K(ct,p)in Section C above. For a given Z, C(Z,V)

decreasea from C(Z,O) = Z to C(Z,CO)= O. The para-

meter ia here the v = I@= of that section,

with maximum~ = fiKa for given a. The qualitative

featurea of C(Z,V) are shown in Fig. 2.

The required tables of C(Z,V), for Z > 1, v G 6,

were compiled from various sources,(12,13,14)~th

values listed for v = O, ‘-a, v1 55 = 6“
(For de-

tails, aee Storm and Iarae15). We define C(Z,V) ~ O

for v > 6.

To improve efficiency in applying the Principle
10of Sec. C, we follow a device of the SORS report,

and reverae the roles of the coherent cross section

components. Denoting by p2(u)

the probabilitydensity for p,

P(v2)dv2 = P2(lJ)&dv2

= a2(Z,a,p)/uf(Z,a)

we have

where p is replaced by the variable V2 = (Ka)2(l-P),

0<v2<~2. Sincep = 1 -v2/(Ka)2, dp/dv2 =

-1/(x@2, and we may write

2nr~ 22 A(Z,~2) l+lJ2
P(v2)dv2 = .— . Q(v2)dv2

(Ka)2 u~(Z,a) 2

: COF(V2) ● Q(v2)dv2 ,

where

Q(v2) = C2(Z,v2)Z-2/A(Z,;2) ,

and

for

A(Z,V2) - [V2C2(Z,V2)
Jo

2
arbitrary v .

z-2dv2

A random number r on (0,1)may thereforebe

used to tentatively

by the relation r =

aaeign V2 with density Q(v2),

A(Z,v2)/A(Z,~2),V2 being

Lc

N
\

:.0.

G

(

Z=lo

I I
I 2 3 4 5

v

Fig. 2. Coherent scattering factor.

.

.

;

ratified with probabilityF(v2) = ;(1 + P2) c 1,
2where p is the above function of v .

The required values of A(Z,~2) and of V2 are

obtained by linear interpolation,using tables of

A(Z,V;), V: 2
‘0’ ‘“”’vss = 36, obtained by numerical

integrationof the data cited, and stored on the LT.

For the point detector program, one must eval-

uate the density p2(v) = mr~(l + U2) C2(Z,v)/u~(Z,a)

for given p. Although u~(Z,a) = 02(2) is recoverable

from the A routine, the value of C2(Z,V) at

v = Ka~ must be interpolatedin the original

Cz(z,vi) tables, separately stored on the LT for

this purpose.

E. PHOTOELECTRICEFFECT

A colllaionof this type (j = 3) involves the

disappearanceof the incident photon of energy E,

the ejection from some (positivelywritten) energy

level e < E of an orbital electron with k.e. E-e,

and the transitionof a second electron from a level

e* < e to the e-level vacancy. There are two possi-

bilities.

(1) A (fluorescence)photon of energy E* = e-e”

may be emitted. In such a case, the photon energy

difference E - E“=(E- e) + e“ consists of the

k.e. of the firat ejected electron, plus a residual

excitation energy e“ which ia ultimately dissipated

by further processes,with additional fluorescence

of still lower energy. This we ignore, depositing

all of E-E” locally, and returning to the ~ routine

with the (isotropicallyemitted) fluorescencephoton

of energy E“, provided of course that E“ > 1 keV.

.
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.

Otherwise the event is “terminal”,by which is

meant that the incident photon’s history terminates,

its energy E being locally deposited,and the code

returns to the source routine of MCP.

(2) The electron transitione“ + e may not be

accompaniedby E“ = e - e- fluorescence,but by the

ejection of an “Auger electron”, resulting from

“internalconversion”. In this event, the entire

incident energy E ia tallied as energy deposition,

and the collieion ia terminal.

The energy levels e are called “edge energies”

becauae, regarded as a function of increasingE,

the photoelectriccross section u(E), elsewhere de-

creasing continuously,shows a aharp discontinuity

(edge) at aach E = e, jumping from ite lower, limit-

ing value u(e-) to its value u(e) > u(e-) as the

photon energy E becomes sufficient to activate the

e-level.

A photoelectricevant ia regarded as terminal

for elements Z < 12, the possible fluorescence

energy being below 1 keV.

For elemants Z s 12, fluorescentemission

above 1 keV is possible and allowed for to the ex-

tent indicatedbelow, using basic data from a Union

Carbide report11 which provides, for each Z, a

table of the form

(Uc) ‘1
v

.

.

.
v

‘f-1

e:

‘1 ‘1 ‘1

. . .

. . .

. . .

‘f-l ‘f-1 ‘f-1

‘f Yf=o Ff=o

where the energies are in decreasing order. These

tables have been prepared in a rather involved way,

referred to in a later note. For our immediate ob-

jective, which is simply the determinationof the

energy of the fluorescencephotons emitted, if any,

the following remarks suffice.

Define in terms of the ei, Ui above the num-

bers

.

‘$f-l
3

= ‘f-lef-l -

.
- ‘fe;

$f 3- ‘fef

If E < ef_l, the event is terminal. Otherwise, de-

fine t as the least index i < f - 1 for which——

‘i
< E. Then the ratio Yi$i/(@f + ... + @g),

i=f-l, ”””, 1 represents the probability of the

event resulting in a fluorescencephoton of energy

‘i“
The data

our purposes,

(LT) i ‘i-—
1 ef

2 ef_l

. .

. .

. .

f el

in this form is very inconvenientfor

and the LT contains instead

‘$f

‘i ‘i
Yfljf = o

$f+$f_l yf$f+yf-l$f_l

. .

. .

. .

l$f+”...+$lYfdlf+””+Ylf$l

the tables

.
‘i

Ff-o

‘f-1

.

.

.

‘1

Accordingly,our method in the event j = 3, Z ~ 12,

E> E2 begins with determinationof tha greatest

-k for which ~ ~ E, and formation of the prod-

uct rDk, where r is a random number on (0,1). If

rD>Nk k’ the event ia terminal. Otherwise, the

greatest index i ( > 2) for which rDk > Ni-l deter-

mine the energy E; of the fluorescentphoton

emitted.

Note on the T.ablee. For simplicity,we describe

first a table of the form (UC) above, of the follow-

ing nature: (1) el is the energy level of the K-

shell and any further ei~ i<f- 1, are average

energies for the composite shelle L, M, N, ... in

that order, ef-1 = ef being that of the outermost

shell allowed for; (2) U1 = u(el) is the peak K-edge

u(E) and for further i 6 f - 1, Ui ia an average of

the peak u(E) valuea for the shell in question, the

final Uf being the lower limit of u(E) for shell

f - 1; (3) Yi ie the probability of emission of a

fluorescentphoton if the i-shell ia activated;

9



(4) Fi is an average value for the fluorescentener-

gies resulting from transitionato the i-shell

vacancy from outer shells.

The basic assumption is made that o(E) ia of

the form uie~/E3 on the intervals of continuity

E< ef=efl; ei<E<ei_l, i=f-l, ....2.and

‘1 < ‘“ If these continuous functionsare extrapo-

lated to an energy E for which eg ia the greatest

listed et g E, their valuea are ufe~/E3 < ‘.* <

ahe~/E3, and the differences$L,””o,$f, as defined

above, times l/E3, are regarded ss the “contribu-

tions” of shells !L,...,f - 1, and of all outer

shells, to the total cross section ute~/E3 at energy

E. Under this second assumption, the chance of i-

shell activation ia ~i/~f + ““” + $1, i = f - 1,---,

E, and the product of this ratio with Yi may be re-

garded aa the probabilityof emission of a fluores-

cence photon of energy F .i
It was indeed in this form that the original

(UC) tables appeared. For Z Z 20, the updated ver-

sionll attempts to replace the average F1 for the

K-shell (only!)by the individual fluorescentener-

gies. In order to preserve the original format of

the tables and the computationalmethod, the old

tables were modified in the followingway.

The first row ia replaced by a number of rows

1=1, 2, ““”, k, one for each K-shell fluorescence

considered, the renumbered remaining rows k + 1, ‘.”

followingwithout change. The new rows 1 G k all

list for ei and Yi the original energy el and (total)

yield Y1 for the K-shell, and for Fi the fluorescent

energy referred to. Alao, al is the original u(el),

for the K-peak.

Since, for an energy E a el, the

bility of K-shell fluorescenceis

P = Y1(c71e~- ‘k+l&l)’alet

in terms of the new numbering, it is

vent fictitiousnumbers u ,“-”,uk in2

required to in-

such a way that

(a%e~ - ‘i+le?+l)/(%e; - ‘k+li+l) = ‘i ‘

i=l,2, -oo,k-l

where pi Is the dependent probability of K-fluores-

cence of energy Fi. The Pi being known in the form

of relative intensitiesof the “lines” F~, it is

easy to compute the desired 02, ‘“”, ak from these

equations.

P.

for

The probabilityof Fi emission is then

3 3
Pi =Y(ae1 ii - ai+lei+l)/ole~ s i=l,.. .,k

E>el= ...= ~, and the method is unchsnged

if one computes the $i aa before, for ~ i g f - 1,

f being the total number of rows in the new table.

For details of the fine structure considered,one
11

should consult the U.C. report.

F. PAIR PRODUCTION

We consider this process (j = 4) only in the

field of a nucleus. Although the threshold ia tech-

nically 2mc2[l + (m/M)]~ 1.022 MeV, M being the

nuclear mass, a:(z) becomes positive only for

E ~ 1.5 MeV In the tables used.
5

In the event of such a collision, the incident

photon, of energy E, vaniahes; the k.e. of the

created positron-electronpair, asaumed to be

E - 2mc2, is deposited locally; the positron is con-

sidered to be annihilatedwith an electron at the

point of collision; and a single photon of weight

twice that of the incoming photon and energy mc2 is

given an iaotropicallydistributed new direction

and is transportedfurther.

G. ENERGY RANGE

If all other effects (bremstrahlung,etc.) are

ignored, nothing prevents extension of the code to

the limit (100 MeV) of the Storm-Israeltables,5

the approximationfor the inverse to the Klein-

Nishina scatteringdistribution remaining good to

that energy.

H. MECRANICS OF THE CODE MCP

Apart from the collision routine which has been

described in some detail above, the codes MCp and

MCG have few differences. As mentioned in the in-

troductionto Part II, they are virtually identical

to use and have almost identical outputa. (Both of

these codes are quite similar in problem aet up and

output to the Monte Carlo neutron code MCN.l) To

.
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avoid duplication,let ua refer the reader to Sec-

tions D, E, F, Apendix A and Appendix B of Part I,

and below we list the exceptions to this discussion

which apply to the use of MCP.

Exceptions. (1) The second item on the run

card for MCP is the energy cut-off ECF (not weight

cut-off WC) and this is the same for all cells,

There are no weight cut-offs WC and WR used in MCP

since capture ia not treated by weights (i.e., esti-

mating the capture per collision by reducing the

particle weight). Thus the run card will have only

7 entries with entry 2 mdlfied as above.

(2) The Y7 card is not used in MCP since we

do not have energy cut-offs as a function of cell.

REFERENCES

1.

2.

3.

4.

E. D. Cas@ell, J. R. Neergaard, W. M. Taylor,
and G. D, Turner, “MCN: A Neutron Monte Carlo
Code,” Los Alsmos ScientificLaboratory report
LA-4751 (January1972).

C. J. Everett and E. D. Cashwell, “Approximation
for the Inverse of the Klein-NishlnaProbability
Distribution,”Los Alanms ScientificLaboratory
report M-4448 (June 1970).

C. J. Everett, E. D. Cashwell, and G. D. .Turner,
“A New Method of Sampling the X.lein-Nishina
ProbabilityDistributionfor All Incident Ener-
gies Above 1 keV,” Los Alamoa ScientificLab-
oratory report LA-4663 (April 1971).

C. J. Everett, “A Relativity Notebook for Monte
Carlo Practice,” Las A3.amosScientificLabora-
tory report I&3839, p. 120 (1968).

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

E. Storm and H. I. Israel, “Photon Cross Sections
from 1 keV to 100 MeV for Elements Z = 1 to
Z = 100,” Nuclear Data Tables 7, 565-681 (1970).

D. T. Cromer and J. B. Mann, “Compton Scattering
Factors for SphericallySymmetric Free Atoms,”
Jour. Chem. Phya. ~, 1892-1893 (1967).

D. T. Cromer, “Compton ScatteringFactors for
Aspherical Free Atoms,” Jour. Chem. phys. ~,
4857-4859 (1969).

R. T. Brown, EG&G, Inc., report L-958 (1969)
and unpublisheddata.

G. W. Grodstein, “X-ray Attenuation Coefficients
from 10 keV to 100 MeV,” N.B.S. Circular 583
(1957).

J. W. Kimlinger, E. F. Plechaty, and J. R. Terrall,
“SORS Monte Carlo Photon-TransportCode,” Law-
rence Radiation Laboratory report UCRL-50358.

C. R. Marotta, “UpdatedMaster Library Tape for
PHOTRAN,” Union Carbide Corp. report
AFWL-TR-67-11 (1967).

P. A. Doyle and P. S. Turner, “Relativistic
Hartree-FockX-ray Electron Scattering
Factors,” Acts Cryst. 24, 390-397 (1968).

D. T. Cromer and J. T. Waber (to appear in sup-
plement to Vol. III of InternationalTables for
X-ray Crystallography).

H. P. Hanson, F. Herman, J. D. Lea, and S.
Skillman, “HFS Atomic Scattering Factors,” Acts
Cryat. 1.7,1040-1044 (1964).

11



PART III

SAMPLE PROBLEM

In order to illustrate the steps in setting up

a typical problem for the codes MCG and MCP, as well

as to portray the output featurea of these codes,

we shall set up and run the same problem with these

codes. We will use the geometry ahown in Figs. C-1

and C-2 in Appendix C of LA-4751 with the exception

that Surface 18, the left bounding plane, is not—
taken to be a reflecting plane. (The reflecting

plane upsets the estimationof the flux at the point

detector in the present codes, includingMCN.)

While the geometry is quite similar to that in

LA-4751, the source is different. Also the tally

bins are specified anew, to a large extent a reflec-

tion of the differencesbetween processing neutrons

and photona. In the followingwe shall specify

completely the input to the problem, with the excep-

tion of the geometry, independentlyof the sample

problem for FICNgiven in LA-4751.

A. Source. The source is sssumed to be uni-

formly distributed in volume throughoutCell 1 and

isotropic in direction. Because we are tallying

mainly along the positive y direction,we biased the

directional distribution,sending three-fourthsof

the particles iaotropicallywith positive v (v is

the y-direction cosine) and one-fourth of the par-

ticlea isotropicallywith negative v, correcting

the weights of the source particles so that one-half

of the expected weight has positive v and one-half

haa negative v.

In addition, the energy distributionof the

source has been biased in order to emphasize the

source particles of higher energies. The information

IS displayed In Table I, with the source energy bins

(WO card), the actual fractions of the particlea in

each source group (VO card), and the fictitious

(biased)fractions in each source group (UO card).

The procedure follows exactly the description of the

Source Cards on pp. 10-11 of LA-4751.

If the problem has a time cut-off of 100 shakes

(essentiallyinfinite time cut-off for this problem),

we ask for the following information.

TABLE I

SOURCE

Energy Fractions
w in MeV (WO) in Group (VO)

1 0.001

2 0.01

3 0.1

4 0.5

5 1.0

6 5.0

7 10.0

8 14.0

B. Currents.

10, 11, and 14 for

energies:

times:

angles:

0.0

0.1

0.2

0.3

0.3

0.05

0.03

0.02

Track Fractions
in Group (UO)

0.0

0.02

0.08

0.2

0.3

0.2

0.15

0.05

Tally currents acroas surfacea 1,

0-0.005, 0.005-0.01, 0.01-1.0,

1.0-5.0, 5.0-14.0 (MeV)

0-100 (shakes)

1.0-0.8, 0.8-0.6, 0.6-0.4,

0.4-0.2, 0.2-0 (valuesare for the

cosine of the angle with the nor-

mal to tbe surface).

C. Flux Across Surfaces..Tally the flux inte-

grated over surface 17 for

energiks: 0-0.005, 0.005-0.01, 0.01-1.0,

1.0-5.0, 5.0-14.0 (MeV)

times: 0-0.01, 0.01-0.1, 0.1-1.0,

1.0-10.0 (shakes)

D. Flux in a Cell. Tally the average flux in

Cell 3 for

energies: 0-0.1, 0.1-0.5, 0.5-1.0, 1.0-5.0,

5.0-14.0 (MeV)

times: 0-0,01, 0.01-0.1, 0.1-1.0,

1.0-10.0 (shakes)

cell volumes: 245.52 (cm3)

12
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E. Flux at a Point. Tally the flux at the

point (O, 10, 25) for

,

Cell

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

energies: 0-0.005, 0.005-0.01,0.01-1.0,

1.0-5.0, 5.0-14.0 (lleV)

times: 0-0.01, 0.01-0.1, 0.1-1.0,

1.0-10.0 (shakes)

cells contributingto point detector: all

cells

TABLE II

CELL QUANTITIES

Importance EnerXY cut-off

1.0 0.001 (MeV)

1.0 0.001

2.0 0.001

2.0 0.001

1.0 0.001

4.0 0.001

4.0 0.001

8.0 0.001

8.0 0.001

16.0 0.001

8.0 0.001

32.0 0.001

16.0 0.001

32.0 0.001

1.0 0.001

1.0 0.001

1.0 0.001

1.0 0.001

1.0 0.001

1.0 0.001

1.0 0.001

4.0 0.001

4.0 0.001

8.0 0.001

8.0 0.001

1.0 0.001

1.0 0.001

2.0 0.001

2.0 0.001

4.0 0.001

1.0 0.001

0.0 0.001

TABLE III

MATERIAL DENSITIES

Atomic Density
Material 1(atoms/cm3 x 10-24L

Al 0.0603

Normal Li 0.0463

Be 0.123

CR 0.00926

CH2 0.1173

Fe 0.0847

time cut-off = 100 ehakes

UC = 10-3

WR-lo -4

1
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TABLE IV

SAMPLE RUN - MCG

.

SUFIROUTINE SOURCE
COMMON RXA.MXJ!NXS.MXM8 MXLONXC?MXF .MXFIS. MXLC,LC301SXEW4XA?ONSR*NSC

A 0111,112,Jl l, J12,Kl],K12, I[l,LLl, ILl, !KLI, 121 0f220J21t J2ZO:[2$I*l
B #142,J41, J+2, !14, !51, !S2, J51 0JS2, I150NOETx,LC0, LCP,SRCl O) ,S00(26)
C oS14M(261 ,StO{2+l .IoYIS)*IO{S.I *NIF{7),LoF(6) ,RMO1120) ,VOL1120) *NAT
D 11201 ?NCLI120) #f IO(1201.ECf{1201 0LcA(1211 oLCS1120) SLJ41400S sL$AJI
E *80) *LAJ1960)*~S711201 0LSC(1211 *SCF(3601 oLcB(960! 0LFD(61 ,LPR16) ,1
F JP160) ,IFP[60) ,P(lOO1, CO&?X(25,31 SRO(251 *f RO125) sfcSl16b) JCaSfi2*
O 501 0N0C?JDCl120) oOA(1201 ,SBL(71 OOaLll Ol *oFINohTMINo WTMAX$NPAR*Nf Y
M N. PEJfl. NS7.10R.10G. NPSN. KRN. NRN. TUS. TES. NPS. RTR. NCT. TMO. E- Ml6l ,N
I TM(6I ,liT14(61 ,f (1 S0001
CO!4MoN/Ot/ sIa, OLs, pL, gPL, PfiF, oEO, CsJ&, csA, IAP, NE,

c NCP, KD8, X, Y, Z,u, v, W,ERO, wr, TME,
C VL, OEL,l A, JA, NP, USO, VS0.US0,14f, ItF,12f, SSF,16F
COMMON/OXCOM/NIR, [OtZTX. CSOX,Cs,OUETx.O XfACo4MFP.4MFP20 P8LSAV [13).
, Lv2, Lv3, ~v,, ~v5, ~v6, ~v7, p5~, oM~A,,u, uo~o, voLD, uoLo,
i! XNU*O#W1,4K *OCbP, VCAP, UV, CTM, S?M, CEP,SEP
cOISMON/G2/JO[21 ,CSN1130) ,TP(251 ,JSFI120) ,S01 (lZoI ,S02(1201 o
c RNK(22,1OO)

C UNIFORMLY DISlR1EiU7E0 IN VOLUME IN SPEclf IEo SPHERICAL CELL.
C STARTING o! RfcTIoN IS07ROPIC. RUT SIASEO IN POSITIVE V.01F4ECT:rJ.v,
c ENEROY DISTRIHUTION.
c S7 CARO REOUIREO IN PROIELEN OECK.

SRC 11 ) .CELL NUMRER.
: SRC121=RADIUS OF CELL !N cN.
c SRC (3) =FRACTION OF NEUTRONS MN03E SIAflTINO OIRECT!ON MA5
c POSITIVE V.
c

c
io

c
c

c

OISTANCE FROM OR1O1N SAMPLE• FROM T14E lN7@?VAL (0. SRC(21 I
OISTRIBUTEO AcCOROINO 70 THE oYSTANCE CUILSO.
R.SRC [2) ● lFiIN IKRN) ) ●..3333333333
SAMPLE UNIFOR14LV FROM POINTS INSIOE 7tN! UNIT CIRCLE.
TPIII-2..FISN IXRN)-1.
TP[2)92. *FRNIKRN> -1.
lP131=TP lll*~2*lP[2)~-2
JFITP{3).GT. I.) GO 70 10
TP13) OIST!)19UTE0 UNIFORMLY ON THC INTERVAL IO*11 . 1P(6I :S
THE cOSINE OF THE POLAR ANGLC OF THE STARTINO PotN1.
TPIL)-2. *TP(31-1,
7P15)=R*SORTI fl.-rPf*l**zl /TP(3l I
xmn. TDl. >.. .. .. .
v=7Pll).7P(51

f:KA:l::El:&7.sRc( 3,, 007030
SET v POSITIVE SQC131 of THE 71w.
V* ARS(VI
UT=O .5/sRC (31
lA=<RC{llIs
JA., -
TME. O
OEL*O
R* fRN(KRNl
00 20 192031
SF III .LT. SP811)) 00 70 25

20 CONT!NUt

1- Rt URN
c SE V NCOA?f VC 1-SRC(31 OF TME TINE.

30 v.-@$ (VI
U7=0,5/11. -SRCl3ll
00 70 15
ENO

.
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3UBPROORAM LENoTt( - SOURCC
1+4

3TATEMCNT ASSIGNMENTS
STMT NO* LCQ~~ON
10 e

.

.

STNT NO* LOCATION STMT NO* LOCAT?ON
2S*. ””7Z 30

Oa

NAIN?

CSN
ERO
FRo
10

i#N
LCAJ
LFO
NAT
P
RNo
Sl!a
SRC
v
x

BLOCK NA.Nf.S ANO LCNOTNS
* 100131 $1 ● 42 OXCOM

VAR I ABLE ASS 10NMENTS
NAME * LOCATION

BNI( #R 1005CO6
OEI. ●R 26c02
EIN *R 42657C,ol
OBL *R 42;;;~;;

#l:;:
*I 42234COI

KS7 *1 5T25C01
LCS + I ?056CO!
L.J4 PI 2125C01
NCL eI 774C01
P8LS4V *R ] OC03
RO *R 114*1C01
sol ,R 425C06
SUM *R 112C01
VOL ,R 614COI
v *R 15C02

NANC @ LOCATXON NAME o LOCA7XON

OR 1177$c01
:: 11 S23C01

116*C01
*I
*I 107%::
01 ,$35C06
*I 154*C01
*I 216201
el 611:C01
IDI 4266SC0 I
*R 143
*R 6306$01
*R 62C01
*R .
PR 62%%

cOCTX ~~ 1 i 326C01
ECF 1354C01
* *R 42701COA
1 @l 142I?p *1 11066COI
JO *I Ocoo
LAJ o! 6025C01
LCS PI 173SC01
LPR PI 10764CO1
N!F #t 207c01
9A *R 42624COl
SaL ●R 42614C01
s02 ,R 615cob
TMc @ 24C02
UT on 23co2
z IDR 16C02

CRS
Ecs
FIo
la
lJP
JSF
LCA
LOF
LSC
t47M

sCF
sPn
7P

2C06
22COZ

11472COI
i;;;:;

426*7C01

tAIN

EXTERNAL
FRN
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14?155 047025 100131
150071

Coot
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FILE
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sYSLZB

ACOOfR
BuFFEO
EUOFIL
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037721
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060112
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042563
062637
042673
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046522
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UEWINM
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I13AIEX
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0
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●1173 6,16 ]6,20 -12,27 -15022
01173 6,7 15,21 -12020 -?,23
.1173 6,9 7,22 -12,29 -8,24
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FS o 10. 25* o
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Y7 .001 31R
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sOURctw 7

sRClil SRC121 SRC13)
I.0000E*oO 3* OOOOE*S0 7. SOOOE-01

~ ENCROY $y, pROI)C NT, NULT,
1.0000C.03

2 l,ooooE.02 2,0 QOOE-02 hoooEOoo
3 1OOOOOE-O1 1,0000E-01 2.5000E*o0
4 5.0000E-01
s I.000or.oo

3,0000 E-O
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2.5000E-01
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a 1.* OOOE*O1 1.0000E*oO 6,0000E=01

MA~i NO,

NA:: NO.

MAT,NO,
43

NA1. NO.
44

HA:; NO.

MATCRIAL L!ATA

CLtY4. NO.
3

ELE~; NO.

ELEN, NOo
13

ELEN. NO.
4

CLEM! NO.

6

ELEMi W.

6

?RACTION
i.000oo

FRACTION
1.00000
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1.00000

FRACT!ON
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FRACTION
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.
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CORE M*P
WA

-.. -...
000100
143602
143601

AOORESS
. . . . . . .

005453

005622

016164

016533

016561

L8 &
-------
130373
1s0071
140067

111.NKCUM
-------
030203

-------
100131CODE

LOAOCR
lAOLES

PROOR4M
-------

SOURCE

N4Nlto
COMMON
0.- . . . .

Lc+
8LoCK AOORESS
. . . . . . . . . . . . . .

VILC
. . . . . . .
RUNTP

AOOR!ISS
. . . . . . .

01
Oxcon
02
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ooot42
000216
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00S617
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000216
000100
005617
000142
000216
000100
005617
ooolb2
000216
000100
005617
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OXCOM

%
G3
DXCOM
02
01
03
Dxcoll
G2
01
03

.

OBPNT

FRN

IRN

OaCON
Gi!

000142
000216

\SVSLIII
ACOOER
OACKSP
BuFFC 1
Buf FEo
CLOCKF
OMPXX
CNOFIL
INPU?C
IOCHEK
LENGTH
LOCF
OUTPTC
PAcKAGE
SETO
sSNTCH
SYSTEM

016607
016621
016650
016771
017053
0171S6
017720
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020134
020154
020166
020326
020411
020632
0.?0?20
021756
022075

AIT
ALNLOO
EXP
IBAIEX
RBAIEx
IUIAREX
SORT
A130uT
Gs40Z0
C*020
ENTR
GETIiA
IotiTtL
KOilER

022166
022237
0?22’?0
022321
022400
0224S6
022527
023307
023403
023637
023673
02*784

KRAKER
LAaR7
MEMORY
0U7PTS
REMARK
RETN

026261
027322
027430
027610
027701
02773+

SK:PR
SH!F7
801
PSCALE
N203SR

027764
030036
030053
030117
030126
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------- -------
SRCDX
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)ICO ?CST PIIOL!LE!M

u?, wow 1 RUN T IMC 0, P:5$;:LE
1 .0000E.03 4,9000E*O0

DUM~5f:$LC DUM:ONO,SOUFE;C NO. T:nf! CUTOFF
1.0000C*02

NDS x v

UT. CUTOFF 2
1 .eooo~.o*

z
-1.941 ec*oa
6.3319E-01
7.5875!s-01
*,9!5(SE-EA1
2.5618Eoo0

1:

1
1
1
1
1
1
A
i
1
i
1

i

6,0~53E=ol
8.9063E=02
S.6121E-01
30 L12Z6E-01
6, fl151c-01
S.4972E.01
l,7994e+l

.5.3230E=OI
3.2436C-01
4,0 L182E.01
-7. 7967c-01
9.3071C.01
●.71z9E.ol
0.62? 9E-01

:t::8fi::t\

1 ~2:28E-o 1
-9~5157E.01
-3. S064E.01
1.9993C-01
6;6403c-01
7,4021C.O\
7.8828E-01
601647E.01
-EI;2273c-01
-9. 1162E-01
-5i8881E-01
2.6116E-01
2.0369E-01
-3. O1O6E-OI
7. Ew5E-01
7;1942E.01
3. B795E.01
902039E-01
-3.7467E.01
7,5 S17E-01
1.0161C-01
e.4513c-,Jl
-508429E-01
-2.9626E.01
1!1OO4E-OI

-2*1203C-01
-7.3? 14 f-02
-3.6736 t2.01
-7.7563E-01
-l~4299E.01
509736E.01
.9q9413E. ol
6.35+ 3C-01

.4:.2591 E.01
6;.5857c-01

-7.76 9E.02
5q93kol
3.8160E.01
9.641A6E-01
7.9659E.01

O*

%
0.
0.
0.
0.

606:~7f=ol
b,6667E=Oi
6*6667E-01
2.6667 E-o
106667 E-O \
6,6667E-01
I,3333E.01
2,0000E*O0
1.6467E-01
1.0000E*OO
5,0000E-01
6,6667E-01
1,0000EoOO
1,3333E-01
6.0000E-01
●.ooOOE-Ot
1,3333E-01
6, b667E-01
5,0000E-Oi
1,3333E-01
6*6667E.01
3.0000E*oO
6,6667E-01
1.6667E-01
2.0000E*OO
6.6667E-01
i.6667E. oo
2.0000E*OO
6,13667E-oi
l.OOOOE*o O
2.0000E.00
2,01300E*O0
1.0000E*oo
1,6667E.01
l* OOOOE.00
b.6667E-01
6,6667E.01
1.6667E-01
6, b667E-01
6,66 b7E-01
1000 OOE*OO
b. b667E-01
I,6667E.01
3.0000E*o O
200000E*o0
2,0000 F..00
1.6667E.00
5,0000E.01
6.6667E-01
1.3333E-01

oEL
0.

En,
7.56#7C-01
9;9706c-01
*;1370C-01
1.3004E*01
4,5216E*O0
S.764\C.01
5.3227E*O0
5.oa51f-ol
4;6061E*O0
3t62!A3E-01
2f9372c*00
9.4169E-01
303627E-01
7.1971E*O0
5.4753f*oo
8.661 bE.00
7,6z59E.00
7. R534E-01
2;s264Eoo0
6.4317E*O0

!
3
4
5
6
7
8
9

:!
12
13
14
15
lb

;~

20
21
22
23

R
26
27
28
29
30
31
32

i:

;;

la
39
●O
41
42
43
64

::
47

::

1.86341f*o0
709061E.01

●10a176E*o0
-~:;::::::;

1.00 Q4E.oo
1,5 S17EOO0
8.7892cql
.4 ,075 E!C-02
-~06Z90E. OO
-l, S.16nE. oo
1.2789E*o0

-1.’3O5oE*oo
.S.6906E-01

!:ii:;:::i
1.3167E. oo

.l.7~95E*o(l
9,3369E-o\

-4,4311 E-01
5.6261E-01
l, Ub55E. oo
1.392 sc*o0
8,3322,E-ol
-1 .MB6?L-01
.l.5025E-01

-::w;:~~
.

.l.7052E.0(1
-1.505 ?6.00
5.3233E-0)
1.o~obE*130
9.6449E-01
-3,7365c-ol
6.1254E-01
-2.0957E.00

-1.17134 E*130
●2. II099E+o0
1.5956E*o0
3.0205E-01
6,5240E-01

0,
0.
0.

::
0.

.6080 E9E-01
1,5320E*o0

-8.8799E-o I
-1.4527E*o0
6. E720E.01
-8.7101 E-01
-509190E.01
3,5257E-ol
-1. E986E.00
2.318 E*OO

i-1.800 E*OO
z.5053E.00
1.0723E*o0
5..661 *E-o I
6.5555 E-CJ1
-?.7617E -01
1.5924E*o0

-9. *9*7 E-01

1 ;2487E.00
1.04 S4E*O0

-1,9466E*o0
-1, O1O7E*OO
2.2 S39E*O0
1,2776E*o0
106 I13E*OO
1.2982E*o0

.
0. 0,

0,
0,
0,
0.
0.
0.

0.
0.
0.
0.
0.
09
09
00

1.6113E*o0
-1 .30 6E400

a1,40 bE.00
.9.66 q8E. o~
3.2650E-01
2.,6 S.89C-01
2.0903E*o0
-2.002. oE*oo
b.2947E-ol
‘1 .9076E*o0
1.0312E*o0

-1 ,2670E*o0
6,5121E-01
2.9570E-01
2.335 !IE*o0
.9,1937E-01
4.0476E-01
3.45 b9E-01

00
o*

+.4572E-01
3.4790E.01
.6,0076E.01
3,2999E-01
6.8706E-01
-4. R953C-131
6.6503E-01
9.1716E-01
-4,4307E-01
6.85$ 6E.01
6.6350E-01
-5. R659E-01
6,3031E-01
1.7086E-01

-5,8163E-01
.9.5567E.02
7.5555E-01
8,8773E-ol
2.6395E-01
2.35 5E-01

94,79 3E-o]
1.6180E-01
1:;;:$:;;
9.667SE-02
1.56~3E-.32
9,4135F.02
_6,97SOE.@l
-4.63110E-L31
-8.7637E.01
a,60E17E_oi!
.5.3775E.oi
4.7190E.01

0.
0,
0.
0.
00
o*
0.

L

0,
0.
0,
0.
0,
0.
0.
0.
0,
0,
O*
0.
Ov
o.

7.0504E-01
2,213 .9E-01
9,1464E-01
2,)491E.00
5.1190E-01
5,5296E-01
6 ;4S67E-02
7,02* 9E-01
6.5480E-01
1.0625c-01
9.4355E-01
505122E-01
3.$182[-01
1.2509Eo O0
3.1353E-01

4:3827E-01
1.9109E.00
S.2.974E. ol
-2,5649F*o0
3.0756 E-132
7,7705E-01

-8.3155 E-131
2, 0610E. OO
-1 .57135 E*130
-6,2248E-01
-1 .9*94 C.01
1 .3200E.00

-5.3557E-02
1 ,3958E.01
9.21nlF-01
-9,027 bE -02
1.0240E.00
2.0216E*o0
-1.9195E*o0
5,2233E-ol
1.2843F.01

.4,03 Q9E-01
6.696 QE.01
-1.2636E-01
-6.3716E-01
-4.2251E-01

0,
0.
0.
0,
0.
0,
00

&
o.
0.
0.

0.
3;531OE-O1
2.5924E*o0
?. 74 Z7E.00
-1 .992 EIE*o0
-z.7926E*o0
1.0718E*o0

-9.5096E-01

-\;:::::::J
-1.5797E.00
-).5532E*o0
501126E-0]
I,3653E*o0
2.0153E*o0
2.1071 E.oo
1.37 b5f*oo
1.6405E*O0
1,9093E*o0

-1.91 a4E*130

0.
0.
0.
0.

&
o.
0.
0.
0.
0.

a,97b E-O]
i5.3+1 E.ol

.l.8794E*; ;
1.91n E.oo

12,60] ~.oo
7.3899c-01
3, L1772E-o)

-1.5251E*o0
I,6763E-(31
1,2 B54E*o0
702 U39C-O)
2,50 b7E.00
1.3 b613r. oo

.1,7$ 9?E,00

Ii03b3E*o0
9.6230E-01
Al*&391E-ol
3.9029E-01
6,4606E-01
1 .9570E. oo
1.41361E-01
8.6 b27E-01
5.97.58E.01
1.9952E-02
3,9963E.00
V.6833E-01
5. 7237E*O0

0.
0.
0.
0.
0,
0.
0,
00
00
0.
0.
0.

0,
0,
0.
0.
0.
0.
0.
0.50 1,1096E. oo -6.090 tE-01 2.6719E-01 -5.0572E-01 o.

MCG 71!S7 PROBLEM

71”E= 4,671 MI Nu7Es

NUMRFR 0,

PHOTOhS
Smm;

T07&L
NUM8Ell OF
C: W;;3:ONS

707AL
wloN7

7f37A1.
ENERGV

?::::::.04
S7AR1C0
1,4659E.04

LOSS ?0
MEIOH7

LOSS
70

CIJ70FF Esc,pc
14816 21670

;:ss

ESC4PE
3.21A92G01

LOSS

::chPE
4. S810E-01

TRAcKS
PER PHOTON
STAB7E0
6.2566E.00

PMOrONS
PROCESSCO
PER MINUrE
3.2609Eo03

rOrAL
7RACKS
SrARrfo
95303

LOSS ro
ENEROV
curow

o

;0s: 70

CUTDfF
o

707AL
rRACKS
LOS7
95303

ME1oH1
srAMrEo
PER PHoroN
1,0007E.00

LoSS ro
ENEROY
CUTOFF
o.

LOSS ro
TIME
curofF
0,

MEIOHT
Losr
PER PMoroN
1.0109E. OO

PAIR
PR00UC710N
PER PliofoN
1oOO15E-O2

.

.
EtiERGY
STARTEO
Pt.11 PHOTON
9.492 ?E.01

LoSS ro
ENEPOV
clJ70F~
o.

LoSS ro
r;tm
cUTOFF
o.

LOSS
70 PAIR
pRooUcr IoN
r.5579E-02

LoSS ENEIJOV

:: MPTON
L05r
PER pNoroN

3.6976E-01 9,49s2E-ol
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OC@OS$TION OATA
PHOTONS
CREA1!NO
A PAIR
J.2826E-05
3.000 IE.03
6.6765f-05
4.0923E.04
Z.3853E.04
5. 1+z7E-05
4.4203E.04

n
G
,
,
*
,
,
,
,
.
.
*

,
0

.

0

.
,
,
0

.

.

,

,

.

#

.

.

;LATt\
IROR
‘7515
,2073
1911
,6669
18293
,6649
,2896

MWTONS
;0s1 10
.0 c.
1.
1,
1.
).
1,

RI?LATI VI!
EnRon
0,00000
0.00000
0s00000
0000000
0900000
0900000
0000000

RELATIVE
gRnoR
.99997
;09011
.299o4
~14216
~344%?
~24a*5
:09592
~39062
.21265
~26350
~20254
s164S3
g2025n
.22117

0!00000
~23412
Ogooooo
.74531
;5025z
;70706
;52698
; 13956
;411325

CCLL
;

3

:
b
7
8

1:
.

09
0.
0.0.
00

~:

18150
,6684
,79s4

0.00000
0.00000
0000000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

9.5741E.06
b. Q783E.05
1.1762E-oS

4.5063E-03
2.8638E.04
z,9468E-03
1.9177E-03
I .3922E.04
3. V6b8E-02
7,6677E-05
6,96@ 3E-@3
9.6583E-03
2.05 S6E-04
1,1877E-03
1.50132E-03
2.053 ?C-06
1.3118E.06
0,5131E-05
2.00? 9E-02
9.0121E-02
1.1179E-01
1 .4zT5E-02
l,396t.E-02

1s062
t6z76
,4972
,4724
89524
15115
7035
2202
,9391
7803
1?363
,4161
8382
,7565
18870
17560
13379
,2291
4865
,3950

0.
0.
0.
o*
0,
0.
0.
0.
0.
0.
0.

::
0.

&

:: P.930E-04

!: E779E.05
1.1160E-0*
S02521E-05
105756E.04
1.6741E-04
1.5319E.oS.
Q.0477E-06
1.5592E-05
2.13209E.04
1,6403E-03
1.7879L-03
3.0622E-04

24
2s
26
27
28
29
30
31
32

;43026
;37406
; 34407
;15177
.0679n
q17391
.13i E13

0:00000
0;00000

0.00000
0.00000
0,00000
0.00000
0.00000

O*
0.
O*

2.7832E-04
o.
0.

0:
01

6.
0.

10006
10000

ENEROY
L057
TO CAPTURE
4.3680C-0+
1.0598C-02

RCLAIIVC
ERRoR
,0 ?865
.0251313
.08762
, 0457s
,06566
.04896
. 0253?
,06305

‘WERLSVLOST
O ENER13V
,UTOFf

❑ILA7!vc
ERRoR
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0000000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

CNEROV
LOST wLATIVC

EnROR
.15966
,02735
.056?4
● 02000
.0S329
.04068
.02757
,05997
.06240
.06067
.07S.06

TOTAL
ENEROV
rJEPosltco
6*91 S5C.03
1, ~857E-oi
9.1%9E.03
3,s382E-02
4,2d*oE.02
8,3 B79E.03
z, J999E-02
z, b519E-03
2.5691E-03
1, J322E.03
1,8245E-03
2,7067E-03
1,22+8E-03
7 ,.242bE-04
9,20+ 1E.06
2.>259f.-o2
9,2293E.04
4,w+’3E-03
5,6h69E-oJ
3,7*02E-03
1.4b80E-02
\ ,85.65E-oz
2, Z9+5E.03
I,36811E.03
1.3075Eq33
1 ,0720E-02
5,2860E.02
5,563 bE.02
B,3bb5E-03
2., Z233E-03

f~E:lI:RLOS7

PnonucTyoN
0.2325E-05
2.2190E.02
3.9 S9bE.04
3.2145E-03
1.2986E-03
4.2+33E-04
3.31370E-03
5.0400E.05
3.2247E-04
9.9118E.05
3.353 *E-06
I,8296E.0+
2.2817E-0$
101713E-06
o.
S. 1666E-03

::0499E-06
6.12 2E-04

13.13 5t!.134
I,4675E.03
\,3969E-03
5.6778E.05
8.5077E.05
1.2375E-04
1.8213E.03

RCLATIVe
ERROR
~99997
~\ 0593
.37726
~16079
~36066
.2?651
il 1236
.52863
i2622.7
q3070n
.218s.1
.19477
~23691
~20156

0.00000
~27279

0.00000
i1335S.Z
~52578
.70760
05S960
~laleo
,63355

..—
70 cOMPTON
403063E=03
iooslac-ol
0.7841E-03
3.4960E-02
●.1312E-02
709s8K-03
1,78113E-02
1,9998E-03
1.8 S1OE-O3
1,2319E-03
i.2255E-03
2,5122E-03
13.2779E-04
5,026w-04
9.1204E-04
1.5602E-02
9.1833E.0*
3.1199C-03
4.3922E-03
3.4141E-03
1.3137C-02
\.7095E-02
2.227 iE-03

1.
1.
1.
1.
1.
1,
1,
1.
1.
1,
1.

1.42.5sE-05
200721E-04
2.290’+E-04
501039E. o6
2.7939E-03
].7223E.06
3.95611E-04
1. 1959E-06
2, b364E-04
10156 oE-o5

1:;:::::::
8.3743E.06
2.*905E.03
4,601 oE. o6
4, boo8E-04
6.62 boE-04
1 .2555E.05
T.5406E-05
9.2902E-05
1 .2647E.05
2.. O9I32E-I36
s,769)E-06
2.29 R1E-03

,04202
.05969
,04532
005026
.04678
.04341
.22727
.046+3
.15346
.lo71n
.0s573
.14099
.06241
.03269
.06389
.06193
.07a68
,07496
.03363
.02172
,047al
. 038s9

0.00000
0.00000

0
0
0
0
0
0
0
0
0
0
0
0
a
o
0
0
0
‘i
o

:

,04520
.07849
.06s35
,23856
.09110
,67o83
.19197
.16176
,22877
,09301
.02750
.07023

,47527
;b53b3
.4187b

1.?756E-03
1.1780E-03
6,601 oE-O3
2,9907E-02
2.9s86E-02
403753E-03
4,5582E-03

.07110

.10710

.12007
909832E.03
1.181 ?E-02
1.5087E-03
,,43,0E-03

0000000
0.00000
0.00000
0.00000
0.00000
0.00000

1:295 C.02
1.3~3gE-02
2 .W25E-03
2.2340E.03

;18091?
~138013
~20T37
.;59n5

0:00000
0;00000

,07208
.03307
,02J605
.06400

0.00000
0,00000

0.
0.

0.
0.

0.
0.

0,
0,

.

,
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NUMBCR OF PROTONS CROSSINO SURfACC

TIME 0. 1* OOOOE*02

i
● TO.

o. ‘%:;:n
3.403 UC-06
2.03S*;E-02 ,06075
0. 0,00000
0. 0.00000

SURFACE
.700 REL, ERROR

o. 0000000

10
● To- REL:,:R:::

00
::3623=-., 0,00000

,071s1
0. 0.00000
0. 0.00000

Oi
703096 Tz-03
T,72283C-0*
6.*669tE-04

-TO* REN
o.
0.
1.63+ SPZ.01
1.$!3052E.02
1.q684( E=02

O.mlllqo
’23
B40

.

.

.039:

.000
,11000.. . . ..

SURFACE
rmnn

11
*TO. REL, ERROR

o. 0.00000
0. 0,00000
0. 0000000
0. 0,00000
0. 0.00000

16
● TO. REL. ERRoR

o. 0.00000
0. 0,00000
0. 0,00000
0. 0.00000
0. 0.00000

., . ..... .
0.00000
0.00000
.02s05
.o361O
,06058

COSINE 8.0000E-01 6.0000C-01
SURFACC

-To. RCL, ERROR
4,37712E-04
6.7003 EF-03

.70TO0

.26497
2.S7 S2E-O

t 1 :%1;:1.4s 36 E-O
1.54062f-02 .0401s

char... ~

SURFACE 10
● To- REL;,fR~

0.
00 0.00000
3.b2202E-04 .07i77
0. 0.00000

1
● TO. RCL~,~:~:~

!:2621se-06 ,46213
2.62112C-02 .06533
0. 0.00000

ENEIWY
s,0000E-03
I.ooooE-OZ

4::;::::::
1.4000E*01

-TO* RCL;o~~
0.
0. 0.00000

%::iw:: ;;;;:;
o. 0,00000

SURFACE
-lob RCL. ERROR

0: 0.00000
14

.To - REL. ERRoR
o. o. boooo
o. 0.OOOOO
0. 0.00000
0. 0.00000
0. 0.00000

0. 0.00000
11

.To - RtZL, E9ROR
0, 0.00000

0.00000
:: 0.00000
0, 0.00000
0. 0.00000

...”, -.

- ENEROY -Too REL. ERROR. .
0. O.oc
O* O.oc
6.3n217E-03 .0?. .

IE.E14 .13LIOS

o. 0.00000
o; m:o:

!:31s9Qf-02
2,~762.E.03
2.0395’E=03

.08110

.(199\3

5.0000C-03
1.0000E-02
1.000 of. oo
S,01JO13C*O0 4.s734s. .
1.6000E*ol 2.99 S06E-04 :206ii

0000
0000
7030

CDS I NE 6* OOOOE-01 4,0000E-01
SURFACC

ENfROy -lob RCL. ERRoR
S.0000E-03 2.18n3eE-04 .999.97
1.0000E-02 6.42234E-03 .2616S
1.000 oc*oo 1 ,36099.! -01
S.000of.oo 7. S2S01E-03

.03090

1.4000E.01 7, S717SE-03
. 0S226
.05554

ENEROY
SUQFACC

.10s RCL. ERROR
5,0000E-03 O. 0.00000
1.0000E-02 o. 0.00000
1.0000E*OO 106S032C-03
5.0000E. oo 5,]5016c.05

.08302

.39076
1,6000E*01 0. 0.00000

i
● TO. REL, EeROR

1,4T249E-08
2.94011E-06

.99997

1.07810C=02
.50438
.07436

0. 0.00000
0. 0.00000

SURFACE
-To* RPILe ERRoR

00 0.00000
0. 0,00000
1.2662~Ew03 .04833
1090310E.06 .37922
0. 0000000

sURFACC

10
● TO= REL. ERROR

o. o, boooo
0.00000

!:7s049Ew04 ,07556
0. 0,00000
0. 0,00000

14
070. REL, t.RRoR

o. o. boooo
0. q.000oo
o. 0.00000
0. 0.00000
0. 0.00000

11
.10. RCL, ERROR

0. 0,00000
0, 0.00000
0. 0.00000
0. 0,00000
0, 0.00000

-TO* RELO ERROR
o. 0.00000
0. 0.00000
4030755E.03 .13695
1,202 ~.JE.04 .31433
0. 0.00000

COSINE 4.0000E-01 2.0000C-01
SURFACE 10

.Tr. INIL. ERRoR .To -
0.

REL. ERRoR
0.00000 0,00000
0.00000

!:03930E-06 $3392SE-04 ‘:%%.06723
0. 0.00000 0. 0.00000
0. 0.00000 0. 0.00000

SURPACE 14

ENERGY
S,0000E-03

/::::1:%%
5,01J(loE. oo
1.4000E*OI

sURFAcc
-TO* REL. EnROR

o* 0.00000
2.075 S6E-03 .38 43
5.91457C-02 t.04 59

1
.70. RCL. EPROR

0, 0.00000
3011 S50C-07
1 .20729C-02

.99997
, 09s84

o. 0,00000
0, 0.00000

11

2:56040E-03
2.704 E.3E-03

: ;9209
.09723

SURFACE

CNtIR(3Y .10. RCL , ERROR
S.0000E-03 o.
l,oo(lo~.oz

0.00000
0.00000

1.0000E*oo %23317E-06 .13b7.s
S.0000E*OO o. 0.00000
~.4ooo~.ol 0, 0.00000

.70. RCLO ERROR
o. 0.00000
0. 0.00000
0. 0,00000
0. 0.00000
0. 0.00000

-70. REL. ERROR ● 70. RELO ERRoR
o. 0.00000 0. 0.00000

0.OOOOO 0. 0.00000
%44860C.04 ,632*2 o. 0,00000
0. 0.00000 0. 0.00000
0. 0.00000 0. 0,00000

COSINE 2,0000C-01 o.
SUWACC

CNEROY -10. RELo ERROR
SOOOOOE-03
1.0000E-02

O:::;;:
;:76629E-ob

SURFACE
.70. RCL, EllROR

0. 0.00000
0, 0.00000
1.63! 2E.04 010073
0. 0.00000
0. 0.00000

sURFACE
-lJ. ~L:,;~::

o.
0. 0,00000
0. 0.00000
0, 0.00000
0. 0.00000

io
.ro - REL . ERRoR

00 o. boooo
o. 0,00000
1.o71o5E-o4 .12071
0. 0.00000
0. 0,00000

1
.10. RELo ERROR

0. -0.00000
1,27D50E-06 .59272
4.213770E-03 .15300
0. 0.00000
0. 0.00000

I.0000E*OO
5,0000E*o0
1,4000E*01

1.lI1269E-02 :10369
4.33298E-04 .2119?
309390 E.E-04 ,24431

SURFACE
-70. RELo cRROR

o. 0.00000
0.00000

Z:62914E-04 .24313
0. 0.00000

11
.10. R2L;,~;:::

o.
0. 0.00000
00 0.00000
0. 0.00000
0, 0.00000

14
*To- REL;of~~:~

0.
0. 0.00000
0. 0.00000
0. 0.00000
0. 0,00000

tNEROY
s,oflooE-03
1.0000E-02
1.0000E*oo
s.0000E*oO
l;qooE. ol 0; 0:00000
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NUMBER FLUX ZNTCORATCO OVCR WJRrACC

TINs! 00

sow%
l,oooopn
I,oooopoo
5.o@f)@~.o@
1.4000C*01

00 0.00000
0. 0.00000

TIME 1.0000E-02 l* OOOOC-01
sURFACC RELATIVC

S.%%03 0,
1? ERROR

1.000 o~.o? 0,
0.OOOOO
0,00000

1.0000C*OO 7. 36i?3E-02
5.0,3130E.00 I3, *19aE.03

● 0688
.1103 1

I.toc.oc.ol 2,75183E-03 .11993

TIME 1.

ENEROY
5.0000E-03
l,oooo~.oz
1.0000E*oO
Sooooopoo
1,4000E*01

,0000E.01 1.0000E*oo
SURFACE RELATIVE

17
0.

ERRoR
0.00000

0. 0.00000
3.53516c-OZ .13097
00 0;00000
o. 0.00000

?IME 1.0000E.00 1,
SURFACE

CNEROY 17
SOOOOOE-03 o.
1.0000E-O? 0,
I.0000E*OO o,
S.0000E*OO 0,
1.4000E*O; 0,

0000E*o1
RELATIVE

ERRoR
0.00000
0.00000
0.00000
0.00000
0.00000

PATN 1.CN13TNJ

TINE 0,

EN BOY$1,00OE-01
Sooooopol
1000 OOE*oO
5,00@ oE*Oo
1.4000E*01

1UOLUNE

I* OOOOC-02
cCLL RELATIVE

6.54c+2C-OT ,%!::!
1,9$29E.E-06 ,24094
2,30589E-06 .20131
3.67115E.07 .26633
6.2.4107E-o7 . 19(U?6

TIME !.0000E-02 1.0000C-01 ,
CELL RCLA71VE

CNCROY ERRoR
I,0000E-01 30697 ;2E-04
5,0000E-ol 7.4113 b1E-06

.06933

.03000
1,0000E*OO 2075035E-04 ,05033
S,0000E.00 5.95909E.oS .05718
1.4000E*01 S.9.5952E-OS .06339

TIMC 1

ENcROY
1 ,Ooooe-ol
500000E-01
l,oOOoE. oo
sO@o@oE, @@
l,6@@@E.01

.0000E-01 1000 OOE*OO
CELL RCLA?l Vc

ERROR
1.626:3E-04
2.9641 OE.O5

.08364
,1422b

3.61612E.oT ,63191
0.
o*

0.00000
0.00000

TIME I.0000E*oo
cCLL

I.wwol 0.
3

sooooo~-ol 0.
l,oooo~.oo 00
5ooo@OE*O@ 0,
104000E*01 0,

1000 OOE*O1
RELATIVE

EI?Rflll
C OiIOJO

:4C,I0
.. ‘! ..0

O.uoooo
0,00000

NU14211!RFLUX

TINE o,

tNCROY
5.0000E-03
] ,ooooE.o?
l,oooo~.oo
5.@@13@~.oo
104000E*01

DETECTOR

I.000oc-oz
OCTCCTOR RCLATIVC

I ERROR
0. 0.00000
0, 0,00000
0. 0,00000
00 0.00000
0. 0.00000

TIME 1,0000E-02OETECTOR1. OOOOE-O1
RELATIVE

ENEIIOY 1
5.0000E-03 0,

ERRoR
0.00000

looooo~.02 o* 0,00000
1000 OOE*OO 1.6465W-OS .03186
5.0000E*OO 3,37327E-06
1.6000E*01

,03660
3.07799E-06 .03312

TIMC 1,0000E-01 1.0000E*oO
OETCCTOR RELATIVE

5.%:::03
1,0000E-02
l.@ OooE. @o
5,0000E. oo

I.+oooE*OI

0,
1

0.
1,4t465E-05
1Q63165E.07
o.

ERRoR
0,00000
0,00000
.03793
.21329

0:00000

TIME I.0000E*oO 1.0000C.01
KTEC.TOR RCLATIVE

ENCI?OY 1 ERROR
9,0000E-03 ~,
i ,o@@@E-@2

0.00000
0,00000

10@OOoE*@o O: 0.00000
SOOOOOE*OO o. 0.00000
1.4000E.01 O. 0.00000

i.iiOO... e... iO... i.i... b. . . . . . . . . . . . . . . . . . . . . . . . . . ..iO . . . . . ..6i... i...... . .. M . . . . . .. O. . . . . . . . . . . . . . . .. b. . . .. O. . . . . . . . .

TAPE oUMP NO, 2 ?APs. 15232
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sown

:blml$1
JOB cARD FICAO UIIU *O ERRORS

fitfig: JO, REQ8!%3SC SCFICOULEO,
CROS 1,82 78412/06 BACH. 14 ?AW.

,USCR MONITOR Or
i
1 /02/72 ZN271A 4ZC0.

*JOB NARC.5CHPAhO10A, STE . 72/Ai40*
SJOBtNAME=SCMSbhOT, CAXio5, CL* U, ACmVo6eUb994obCo8@U
~OOPU=lO, PLWJ@, TL=5#l
,FIL~ S.S7 CCO’ 0PE5.E0, BUffER LEN@lH 80@061i$@,
.FXLE SE7 INP OPEhEO, %U?VCtl LEN@rd 80@@\@t@o,
S. 1N171A1E ADO RUN.
SLAEIELISrAGE)
SCREATE lPS8COOErP,CLmU, PREHT*XRooaZ16t
SOPtwlf S. LllJNMY,SCl.
,FILc SET OUHIW o~!t!i,EUfPCrz LCNOT14 ●OOOIZIOOO
Sclwy I Imcout IP, O* OUWFIV)
,? ILC sLr 10 IA1II oPchE.OsMUVVCN LChOTN .OooaZ\OOo
RoLLoU1 slAnr&O
ROLLOUT DONE
XXo,3’2Z:6 IS O& UNI? ~ fILc cOOErP aoo OIh
ROLLIN STAFIrCO

SUMTR
SU14TR
#cc?
.CCP
●tcP ,
●CCP ~
SLIMTR
.LCP a
StJMIH
tbmrn ●

sitRIR
‘LOS @
SkNTR
$bNrR
.CCP ●

●CCP
.CCP s
SLOITR

ROLLIN oohE “
SIf (FALSE4LAOYI
SLAblCL (REAUY )
SAFSREL(FS.OUWWI
,fILE Sf. r UUMMY CLO$EO, OUFfCR Lf.NOrU ●00032100$
.fILc Stl SrAT[ST:Cs

11.66.0
L?. ib. oi

, READS b91TES ‘POsl TIoNs O:SK ROS oJSK wRS
090000000 00?000161 900000000 000000000 00 Q0OOOt)

iREIIINb!%!!lls’3 0b’OEv’cE”03●CCP *
.CCP 7
SUNIR
SIJMTR
SRUN
*RuN
●CCP o
.CCP 9
.CCP 10
+CP 11
INCOPR5

suNrR

SOOO321OO.
=OOO321OO*

ssETa.
SLO06i1.COl)CTD)
,EhO
.FILE SF.T IIU9E OPEhEO,BUfFER LENGrH ●OOOb4100,
,F LE SET Nb~E Q06E0,UUffER LENOrR sOOO641OO,
,F!LE SET !TATISTICS
, REaus URITCS POS[ltONS OISK SIOS o[SK WRs
Ooo!’JoOOO 0oO060003 00000001 000000000 00~0OUOO~

● !LbA=oooO14T51S, CVICE.03
SIF lFALSE=RUhl●CCP 12

●ccP
●r,cP 13
SUF47R

SLAL?EL(RIJN]
SAf S.REL{FS*COOf7#j
.FILC SET LOiJETP CLOSE0,9UFfER LENGTH ●OO032100a
.FILc S&r STATISTICS
~ RF.AUS @@ITcs pOslr Xoh$ oIsK ROS o:sK uR$
000000331 ooaoooooo aoaooooal 000000014 ooyooaogc

LllA=oooo\51308J, oEv1cE*ol
isEIo(KEY.hKTt I●CCP 16

●CCP 1s
●$CP 16
ncopns
SUMTR
SUMTR

SSE1O.
SLOGO(lmRukTPb

li.a7.3a
10.27.3s
1s.27,30
l@.27.32
111.2?.3s
1u,2?.39
10,2?,39
lQ.27.39
1?.27.39
IU.2?.39
19.27.39
10,27.39
16.27.39
l@.27.2.9
1U,27.39
lb.27.39
)V.27.39
10.27039
lu.27.3v
IU.27.39
1#.2t.39
le.2?.39

w:::
la,27,39
10.27.39

.ENO
;tIi.rf SETIMAOEOPCbEOoWWCR LCNOW ●OOOb$lOO\
,FILL sE1 XHAOE CLO! EO,BUWCR LCN6rll s0006+1004
,FILC sEr SIAt IS71CS
, REAOS bBITES POSITIONS OJSK ROS OISK MRS
ooooooooa 000000003 aoooaoool 000000001 00000008?

LUA.0000147519,0 EVICE.03
:If IFALSFAIAPC).LCP 17

●CCP
●ccP la
SUNrR

sLAliELITA;E)
SAF5!4EL (f S8RUbTP, bOl S?mrAPEl
●FILE SEr fwh7P CLOSEO. LWPER LtUGrH ●oao3z Lo0,
.FILE SEr sTA71s71cs
. REAOS MDITES POS; llOhS OISK ROS OISK uRS
oaooooozs oa000002p !00000003 00000000s 00!00!012
, LbA-0000152SSS *OEVl CE.03
.EoF OR Eo1 Oh CC FILt. FSE1=CCO~cc?

SUMTR .FILE sEr Cco CIOSEO, WFFER-iENOrH .ooa@llou.
,FILE SEr SIATISIICS
, RE40S bQIrEs posx~xohs o[SK Ros otSK tiN$
oooaooo7i oo0aooo37 00aoooa34 oaaaooooa oaooo~o~o

LhA.OOObOOOOOO .OEVICE-06
:FILc sE7 lkP CLOSEO, BUFFER LCNOTU sOOOIO1OO.
,fILE SEr :TATISr ICS
, READS h@IrES POSIr IOhS OISK ROS OISK uRS

oooaoa223 006000223 Oaaoaooal 000000000 00!00!0!0
●

LWA.OOOOOOOOOO,Of VICE*OO

SIJMTR

SVNTRlQ. a7*3v
l&.27.39

,fl LE SErOUr CLOSEO, FAUF$ER LEN0r14 .00032100,
.fILE SET Statistics

lU.27,39
111,27,39
14, Z?,39
18.21.3$

1s.20.s7
IQ,31.11
ls, sloic

SOUTPUT
.LOS Ob
SOUTPUT

.

.
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1 “

-------
000100
143602
143601

ADDRESS
. . . . . . .

00s4s3

Oosbz,z

016164

016s33

016561

016607
016621
016650
016771
0170s3
0171S6
017720
017?36
020110
0ZO134
Ozols$
020166
02032+
020611
OZ063Z
020720
021756
OZF.075
0ZZ166
02z.E37
022270

. . . . ..-
130373
1s8671
lAbb67

. . . . . . .
030zb3

. . . . . . .
looi31CODE

LoAoE17
TABLES

tAAUEO
COMMON
-------

LCM
8LOCR AOOnESs
. . . . . . . -------

FILE PROQRAM
------- .---0..
RUNTP

SOURCC

AOCRESS
.-. -...

000100
Ooolbz
000Z16
000100
005617
00016Z
ooez16
000100
005617
Ooolbz
000216
000100
00561?
00016Z
e60zi6
Oorloo
00S61?
0001*Z
Ooozlb

MCOPRS

OBPN1
03
OXCOM
Oz
01
03
OXCOM

:;
63
OXCOM
ez

fRN

IRN

svsLle
ACGOER
8ACKSP
WFFEI
WFfEO
CLOCKF
OMPXX
CNOFIL
INpuTc
IOCUEK

R8AREX
SORT
AeoRf
BS*OZO
C*020
ENIR
0c78A
10U71L
KoOER
KPAKER
LAEIRTLENOIM

LOCF
0U7P7C
PACKA(3E
SETQ
SSM7CM
SYS7EM
xsr

MEMORY
W1P7S
REMARK
RE7N
SKtPR
SHIFT
Bo1
PSCALE
NZ03SR

0300s3
03011?
030124

ALNLOO
EXP
18A1EX
RnAIEX

UNSATXSFIEO
EXTERNALS

RcFERCNCEO
ev
-... -..
ncoPas

A7
LOCATION

---- --- ..--... ..-. -.. ------- . . . . . . . . . . . . .
0M6Z6

. . . . . . .--. --. O

SRCOll ‘------

mce TEST PROBLEM

OUMP NO, CurOff cVCLE UT, Curorr z
-o 1.0000E-06

nuN 1 Il!t OoPq CVCLE
4.9000E*o0 ●oooo

DUMP CVCLC
!30000sWRCC NO.

?
TIMC CUTOrf
1.oeoeE.02

WT. CUTOFF 1
1.0000? -03 -0

TIME- 9.$18 M1NU7CS

RANDOM
NuMRERS
OENERATEO
3710803

T07AL 10IAL
UEIOHT CNEROV
STAUICO STAR?,?O
3.016 SC*O0 2.no*oE*o$

COLLISIONS
PER PM070N
srAR7Etl
\.8072c*.l

Wbcus
PER PuO1ON
srbmo
6.3290Eoo0

PWOTO!AS
Pnoclzssco
PEQ MINUfE
3. Z09?C*03

NIJMBER OF
PH070NS
SIARTEO
30100

70TAL
NUM8ER OF
C~3~:ONS

LOSS
To
SPLI?llNO
]1eo]9

TOfAL
7RACKS
LOST
190s04

70TAL
TRACKS
STbR7E0
1V050*

LOSS TO
txnev
CUTOFF

o

I.oSS TO
71NC
CU70*T

o

:;::”;0 LOSS
To

CU70PV ESCAPE
Z*76Z 62723

PAIR
VROOUCTION
PER PI401oN
9.3670E-03

LOSS ENERCAV
10 LOsl
CONP1ON PER PN070N
3.6607C-01 9* Z710E-01

SE IO147
STAR7E0
PER PMoTON
I .002 ZC*O0

LOSS TO
ENER(IV
cUTOFF
0.

l.oSS 10
TIME
CU1OF?
o.

LOSS
10
ESCAPE
3.t723C-01

LOSS

~P7URE
6.0 S12E-01

Uctolll
LOS7
PER PH070N
1.01Z4E*O0

,

LOSS
!0

LOSS
To
C4P7URC
6.6409E-OZ

LOSS
TO P&lR
PRODUCTION
6,9519E-oz

LOSS 70
ENCROV
CUTWF ESCAPE

4.4S1OC.OI0,
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TOTbL CELL OCPOS1TION DAIA

PHOTONS
LoST TO
E. c.

RELATIVE
ERROR
0.00000
0.00000
0.00000
0.00000
0000000
0.00000
0000000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000

PHOTONS
CREATINO
A PAIR
201o41E-os
2.5757E-03
7. bb12E-OS
6.0919E-04
3.%66E-04
6.s173E-05
5.0330E-04
1.1351f-os
5,81329E-os
1.026 *E-05
+.0834E-OS
i!. S055E-05
2,6 T86t-05

NO, OF
PHOTONS
CAPTURCO
7.8183E-02
2.2189E-01
2..Sb66E-O6
3. L152.lE-03
3.9917E-03
1.0429E-04
4.6101E-02
3.l1055E-05
6.7975E-03
2. S.444E-05
4.5461E-03
2.9120E-04
3.0126E-03

RELATIVE
ERROR
.81704
:::;::

. 099a3

.21014

.10000

.06406

.2597S.

.13387

.20262
●1s915
.11182
.I$695
.1$406

0.00000
.1s.450

0;00000
.52702
.39236
●70700
.32994
.09292
.2s605
.23515
.2604S
.23906
.11490
.04T40
:12919
.09144

0.00000
0.00000

RELATIVC
ERROR
.05366
.02055
.07844
.04000
.05420
.04376
.02003
.05156
.03187
.05220
.03527
.04158

CELL

i
3
6
5
6
?

:
10
11
12
13
14
15
16
17
18

z
21

::
24
25

E
213

“~

32

0.
0.
0.
00
0.
0.
0.

.

.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
00
0.
0.
0.
00
0.
0.
0.
0,
0,
0.

.03606

.03231

.15233

.03548

.15092

.08250

.06267

.llz+n

.07268

.03125

.0s++9

.05306

2.0223E-03
1 ,6314E-04
3.6722E-02
6.49$ 3C-05
6.7529E-03
1.1120E-02
2.2071E-04
1.1916E-03
1.5921f-03
2.1881E-04
1,4552E-04
9.0131S5E-05
2.0615E-02
9.1620E-02
1.1305.2-01
1.5bb7E-02
1, 4WSC-02
o.
0.

0.00000
0.00000
0000000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0000000
0000000

1.5641E-05
o.
5.23 T8E-0$
o.
7.9 T31E-05
101295E-O+
2.6578E-05
1.7276E-0$
2.0570E-04
1.?719f-05
1.42ss.E-05
1.57el E-05
3.053 s.E.04
1.36sof-03
1o?426E-o3
2.4793E-04

.06044

.0s354

.02+17

.01628

.03402.

.02819
0,00000
0.00000

3.14a9c-04
o.
0.

ENEROV
LOST
70 CAP7UPE
4.2208E-06
1.0616f-02
1.43311-0s
2.1204E-04
2.2464E-04
5.1738E-06
2.8905f-03
1.7740E-06

ENEROY LOS7
TO EN@lOY
CUTOFF
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

;flEgf~QLOST

PROOUCrl ON
6.5 R09E-05
1. B657E-02
5.0060E-04
3. 1944E-03
2.7433E-03
3.7013E.04
3.97212E-03
6.61A 15C-OS
4.2 T38E-04
8.3063E-oS
3.1820E-oc
1.8774C.04
2.1832E-Ob
1.1oO2E-O4

TOTAL
ENERGY
OEPOSITED
S.2236E-03
103497E-01
9.6112E-03
3.8349E-02
4.2693E-02
8.+965E-03
2. b555E-02
?.l S* IE-03
2.0512E-03
1.33 b4E-03
1.8370E-03
2.7204E-03
1.2654E-03
T.2578E-06
1 .5399C-03
2.1547E-02
7.36 T1E-0*
4.0594E-03
6.3 S3RE-03
3.401 EE-03
1 .5047E-02
1.0961 E-02
2.4223[-03
] .b6b3E-03
1.3368E-03
1.00s2E-02
4,6195E-02
S. S092.E-02
7.9777E-03
@.3214E-03
o.
0.

RELA71VC
FRRoR

RELATIVE
ERRoR
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0000000
0.00000
0.00000
0.00000

rf:~l.:svc

,73169
.08208
,26369
.11463
.25993
●2057T
.07SR9
.33980
.16190
.23643
.10209
.13523
.17757
.10706

0.00000
.21063

0.00000
.57931
.66095
.70762
.37905
.10521
.36408
.27328
.29927
.2879T

RELATIVE
EPRoR
.10552
.0193s
.03930
.019s4
.03676
.02757
;;:::;

,fi4527
.04109
.05536
.03206
.0576S

CCLL

:
3

:
6
7
8
9

0;;;:
.05800
.02987
.04305
.03260
.01T69
,04036
.020694.0679E-04

1.2618f-06
2.6778E-04
1.1949E. OS
1.7283E-0*
1.09 SS.E-04
9.0412E-06
2.3636E-03
3.9638E-06
4.3623E-04
7.452621-06
1 .4195E-05

10
11

.03929

.03192

.03379

.03293

.02991

.12054

.03215

.13077

.07267

.95793
,09103
.05320
.02365
.04315
.042E9
.04986
.05281
,02419
001559
.03312
.02755

0.00000
0.00000

12
13

;:
16

::

;:
21
22
23
24
2s

E

;:
30
31
32

.069s.9

.25256

. !35922

.4392S
,12303
.I 1355
.13988
.06490
.I12026
.05499
.0S052
.06s.20
.09631

0.
3.8886E-03
o.
6.2 S66E-04
7.3522E-04
1.51167E.04
1.0879E-03
1.6565E-03
9.8396E-05
1.0464E-04
1.2901 E-04
1.8435E.03
1.0163E-02
1.300 *E-02
1.9485E-03
2.4796E-03

;;5i53E
9.7362E
1.3461E
S..7663E
S. S294E
2.297oE
9,91116E
1.1920E
I,6104E
IoSS02E

-05
-05
-05
-06
-06
-03
-03
-02
-03
-03

1.2022E-03
607110E-03
2.6050E-02
3.0174E-02
4.41s9E-03
40291 SE-03

o.
00
0.
0.
0.
0.
0.
0.

ii3621
.05S6S
.15s17
.10956

0.00000
0*00000

.040?6

.02334

.13tls3

.04460
8.00000
0,00000

0.00000
0.00000
0.00000

0.
0.

0.
0,

0.
0.

.
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.

NUMEIEn OF PHOTOhS CROSSING SURFACE

TIME o. 1.0000E*OZ

COSINtI I.osooc.oo EioooooE-ol
1

● To- REL. ERROR
o. 0.00000
3.9039 EIE-ob , bbbot
2.64 S65E-02 .06491
0. 0.00000
0. 0.00000

11

sURFbcE
ENEROY .10.

5.0000E-03
acL.O$::~

6,46356E-0+
1.0000E-02 1.01770E-02 .16102
1.0000E*OO 4013039E-01 .011?8
S.0000E*OO 2,52348E-02
1.4000E. ot

.02031
2. 3932. oE-02 .02192

SURFMCE
ENERGY .70. RELo ERROR

5.0000E-03 o. 0.00000
1,0000E-02 o.
t.0000E+Oo

0.00000
1.21601E-02 .03073

5.0000E*OO 2.31345E-03 .04527
1.4000E.01 Z.103I3IE-O3 . 05S29

10
. 10 - REL; ~ltt:fi

.
0.00000

,461C-04 .04905
0.00000
0,00000

0.
0.
3.*4
o.
0.

14

0.”
0.
0.
0.
0.

-TO* RCL. EM
;uRFACE
IOR
100

. .
●✎10 - RCL. ERROR

00 0.00000
0, 0.00000
0. 0.00000
0. 0,00000
0. 0.00000

ro - REL. ERROR
0.00000
0.00000
0.OOOOO
0.00000
0.00000

0. 0.00
0. a.od 100

171
,9+
191

ii C1524E-01 ‘:0]
IoS5679E-02 ,02
1.63763E-02 , 02

COSINE 0.0900C-01 6.0000s-01
SUl?FhcE

ENERGY -To* REL. ERRoR
S.0000E-03 3,32498E-04 .57685
1.0000E-02 7.36345E-03 .\8029
1.0000E*OO 2.59763E-01
5.0000E*OO 1.42669E-02

.01549

104000E.01 1.464 E9E-02
.02740
.02852

St2RF&CE
ENERGY -70* REL~.~::::

S.0000E-03 0.
1.0000E-02 O. 0.00000
I.0000E*OO 4. E.0514E-03 .0s014
5.0000E.00 5.35661E-04 .10091
1*40130E.01 3.33328E-04 .13738

1
● To- REL. ERROR

o. 0.00000
3.239 S7E-06
2. S4493E-02

. 3b95?

.04770

SURFACE
-To* REL, ERROR

o. 0.00000
0. 0.00000
2037388E-03 .02916
3.12697E-OS .09437

10
.To - I?EL. ERROR

o. 0.00000
0. 0.00000
3.3028 $C-04
o.

.05092
0.000000. 0.00000

0. 0.00000
11

00 0,00000
SURFACE. .

● 70- REL. ERROR
o. 0, 00000
0. 0.00000
0. 0.00000
0, 0.00000
0. 0.00006

-TO* nrl. FR
.-

610. REL;.::$::
0.
0. 0.00000
0. 0.00000
0. 0.00000
0. 0.00000

. ..--.= RoR
0. 0.00000

0.00000
;:47377E-02 .03742
2.38 A69E-03 .05006
1.90032E-03 ,06855

COSINE 6.0000E-01 4.0000E-01
1

● To- REL. ERROR
7.45146E-09
1.49250E-06

.99998

.50285
1.77135E-02 .05290
0. 0.00000
0. 0000000

SURFdCE
-To? RELo ERRoR

0. 0.00000
0. 0.00000
I,30903E-03 .03398
2.66471E-06 .258?0
o. 0.00000

SURFACE
-TO* RCL, ERRoR

o. 0.00000

ENERGY
S.0000E-03
1.0000E-02
1.0000E*oo
S.0000E*OO
1.4000E*01

ENEROY
5.0000E-03
1.0000E-02
I.0000E*OO
5.0000E*OO
1.4000E601

-To. RE~
5,5371 oE-O4
$.93303E-03
1.411744E.01
7.31340E-03
7.67663E-03

S(2RI
.0 ERROR
.6633o
.20075
.02174
.03798
.03918

SUR#
. . ERRoR
0.00000
0.00000
.05927
.26763

0.00000

In. .
*To- REL. ERROR

o. 0.00000
0, 0.00000
2.84206E-04 .05622
0, 0.00000
o* 0.00000

11
*TO. REL. ERROR

o. 0.00000
0. 0.00000
0. 0.00000
0. 0.00000
00 0.00000

-10. REI
o.

*To- REL. ERROR
o. 0.00000
0. 0,00000
0. 0.00000
0. 0.00000
0. 0.00000

0.
1.0031 EIE-03,
7.21865E.05
o.

0.00000
::32093E-03 .E18B78
1.0290 SE-04 ,24634
0, 0.00000

COSINE 4 .0000E-01 2.0000E-01
SURI

.10. QELi.:::~:

~:23021E-03 .32E. Ia
6.07369E-02 .03338
2. T4640E-03 .06386
2. S5S92E-03 .06827

~ACE 1
● 70- REL;O~:;~:

0.
1.70251C-07 .QZS9?
1.29940C-02 .06766
3.6 S432E-OS .75269

n
ENERGY

5.0000E-03
1.0000E-02
1.0000E*OO
S.0000E*OO
1.4000E*01

● To- REL;Q:~;;:
0.
00 0.00000
2.307 E.4C-04 .05900
0. 0.00000
0. 0.000000. 0.00000

11

● 1O. REL. EIN30R
o. 0.00000
:. 0.00000
. 0.00000

0. 0.00000
0. 0.00000

09 0.00000
SURFACE

-100 REL. ERRoR

SURFACE 14

● TO- RtL. ERROR
o. 0.00000
:. 0,00000
. 0.00000

0. 0.00000
0. 0.00000

ENEROV .10. REL. ERROR
5.0000E-03 O, 0.00000
1.0000E-02 O. 0.00000
\.0000E+OO 0,50837E-04 .09367
S.000tlE*OO S, S1576E-06 .99998
1.4000E.ol o, 0.00000

0. -o.0. 0.
3.06790E-06 ,
0, 0.
0. 0.

0000
0000
‘221s
10000
,0000

COSINE 2.0000E-01 00

ENEIIoV
S.0000E-03
1.0000E-02
1.0000E*OO
S.0000E*OO
1.4000Eo01

SURFACE
-70. REL. ERROR

I,10742E-o4 .999’?8
6,t5192E-04 .78661
1.1 C033E-02 .07299
6,35216E-04 .15019
3,8 S38ZE-04 .17155

1
● 70- REL. ERROR

o. 0,00000
6.47021E-07 .S9275
4,78145E-03 .ioo57
o. 0.00000
0. 0.00000

SUR;ACC
-Too PEL. ERROR

10
● 70. REL. ERROR

:, 0.00000
0.00000

1:05521E-04 .09210
0. 0.00000
0. 0.00000

14
● 70. RIIL. ERROR

0.00000
:: 0.00000

0.00000
:: 0.00000
0, 0.00000

0. o* 0000
‘0000
,72o9
10000

0. 0.
1,90695E-04 .
0.
0. ;:

SUFIFACE
-70. REL. ERRO@

o, 0.00000
0. 0.00000
2, \8563E.04 .16192
0, 0.00000
0, 0.00000

11
.70. REL. ERROR

o. 0.00000
0. 0.OOOOO
0.
0,

0.00000

00
0.00006
0.OOOOO

SURI
RRoR
0000
0000
10000
10000
0000

“ACE
ENEROY

5.0000E-03
1.0000E-02
t.0000EbOO
5.0000E*OO
104000E.01

-700 PCL .
0. 0.
0. 0.
0. 0,
0. 0.
0. 0,

.

.
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NUMilER FLUX

TIME o.

EN.SIIOV
5.0000E-03
1.0000E-02
1000 OOE*OO
5.0000E*OO
1.4000E*01

INlgORATEO OVER SURFACE

1.0000E-02
5uRFAcE RELATIVE

1? ERROR
o. 0.00000
0. 0.00000
0. 0.00000
0. 0.00000
0. 0.00000

TIME 1.0000E-02 I.0000E-01
SURrACE RELATIVE

ENERGY 1? ERROR
5.0000C-03 00 0.00000
1.0000E-02 O,
1.0000EOOO

0.00000
?.1S477E-02

5.0000E*OO
.0kE136

3.34688E-03
1.4000E*01

.07444
2,79994E-03 .08408

rrME 1.0000E-01 1.0000E*OO
SURFACE RELATIVE

ENEQOY 17 ERRoR
5.0000E-03 e. 0.00000
1.0000E-02 o. 0.00000
I.0000E*OO 3,79357E-02
5.0000Eo OO O.

. 0S376
0.00000

1.4000E*01 00 0.00000

7tHE 1.0000E*oO 1.0000E*OI
SURFACE RELATt VE

ENEROY 17 ERRoR
S.0000E-03 0. 0.00000
1.0000E-OZ O. 0.00000
1.0000E*OO 0. 0.00000
S.0000E*OO O. 0.00000
t.4oooE*ol e. 0.00000

●ATH LENOTH/VOLlJ14E

rrnc 0. 1.0000E-OZ

ENEROY
1.0000E-01
5.0000E-01
I.0000C*OO
S.0000E*OO
t.4oooc*ol

CELL
3

6.27306E-07
Z.455SOE-06
2.93519E-06
4.7401 OE-O7
b,062113E-07

“RCLA71VE
ERRoR
.*7126
.16268
.12496
.1538a
.14615

ltt4E 1.0000E-02 I,0000E-01
CELL RELATIVE

ENITIIOY ERROR
1.0000E-01 3.916 i5E-04 .04758
S.0000E-01 7.55406E-04 .02704
1.0000E*OO 2.73593E-04 .03600
5.0000E*OO !l.939SOE-05 .04060
t.4000E*Ol S.70128E-05 .04498

7tHE 1.000 CE-01 1,0000E*OO
CELL RCLA71VE

ENEROY 3 ERRoR
I.0000E-01 J .5B796E-04
$.0000E-01 3000607E-05

.06097

.10717
t.000oE*oo 9.54413E-07 .51550
S.0000E*OO @, 0.00000
1.4ooo~*ol . . 0.00000

7tME I.0000E*OO
CELL

ENEPOV 3
I.0000E-01 O.
5.0000E-01 0.
t.000or.oo ::
5.0000C*OO
1.4000E*01 O.

1000OOE*O1
RCLAltVE

ERROR
0.00000
0.00000
0.OOOOO
0.00000
0.00000

NUMBER FLUX A7 UETECTOR

TIMF. o. 1.0000E-02
0E7E:TOR RELATIVE

ENEROY ERROR
S.0000E-03 M. 0.00000
1.0000E-02 O. 0.00000
1.0000E*OO ;. 0.00000
5.0000E*OO . 0.00000
1,4000E*01 O. 0.00000

TIME 1.0000E-02 l.ooooE-O1
oEIEcToR RELATIvE

ENERGY 1 ERRoR
5.0000E-03 O. 0.00000
1,0000E-02 O. 0.00000
1.0000E*OO 1.6968sE-05 .02373
5.0000E*OO 3.27198E-06 .02565
1.4000E*01 3003619E-06 .02687

rtME 1.0000E-01 1.0000E*OO
OETECrOR RELATIVE

ENEsGV 1 ERROR
5.0000E-03 O. 0.00000
1.0000E-02 O. 0.00000
1.0000F*OO 1.32.177E-OS .02606
5.0000E*OO 1.37695E-07 .14637
1.4000E*01 o. 0.00000

TINE 1.0000E*OO 1.0000E*Ol
OETCCTOR RELATIVE

ENEQOY 1 ERROR
5.0000E-03 O. 0.00000
1.0000E-02 o. 0.00000
1.0000EooO O. 0.00000
S.0000E*oO O. 0,00000
1.4000E*01 9, 0.00000

****a m.m*****w. va**O*O**O**** 9**** **. *OO*e. *b*** .9*00 *9*** **~** ** b*9*9*90bm**00* m**** *9m**9*****bm9. me*m*9.9a9m**** b.*ab

.

7APC OUMP NO. S NPS* 30100
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.

.

20.2s.51 SRMTR
20.25.s1 ●LOS O]
20.25.s3 S8NTR
20.25055 St3MTR 00

SY7600?3
20.25. s6 sUMTR
20.2S. S6 SUMIR
20.25. s6 ●CCP 00

20.2S. S6 SUMTR
20.25.56 SUMIR
20.25. S6 ●CCP
20.25.s6 ●CCP
20.25.56 ●CCP 1
20.25.s7 ●CCP 2
20.2S. S7 SUMIR
20.25. s7 ●CCP 3

20. ?S.57 SUM7R
20.25.57 SBMTR
20.25.5B S9MTR
20.26.07 ●LOS 09
20.26.26 SOllTR
20.26.27 SBNTR
20.26.2.5 ●cCP 6
20.26.20 ●CCP
20.26.28 ●CcP S
20.26.2B SUN7R
20.26.2E
20.26.20
20.26.2B
20.26.28
20.26.29 ●CCP 6
20.26.29 ●CCP 7
20.26.29 cCCP S
20.26.29 ●CCP 9
20.26.31 SUMTR
20.26.36 SB14TR
20.26.3S SRMTR
20.27.1 B SBMrR
20.27.19 SBMTR
20.2S.10 SB14TR
20.28.11 sqMIR
20.29.21 SBMTR
20.29.22 SBMIR
20.31.07 s8MTR
20.31.08 S8HTR
20.31.43 S14HTR
20.31.4$ SIIMTR
20.32.42 SBMTR
20.32.43 SBMTR
20.32.47 SBMIR
20.32.48 S819TR
20.33. s3 McOpltS
20.33.53 suHTR
20.33.53 SUMIR
20.33. s3
20.33. s3
20.33.53
20.33. s3
20.33. S$ ●CCP JO
20.33. s4 ●CCP
20.33. S4 ●CCP 11
20.33.5$ SUM7R
20.33.50
20.33. s+
20.33. S4
20:33:5$
20.33.s4 SCCP
20.33. S$ SUMIR
20.33.S4
20.33. s6
20.33.54
20.33. S4
20.33,54
20.33. s4
20.33.S4
20.33,5$
20.33.s+
20.33. s4
20.33. s6
20.33.S6
20.33. s$

SUMTR

SUHTR

JOIS C4RD REAO WITH NO ERRoRS
CAROS OOO030B
REAo. JOB READY 70 ME sCHEOULEO.
CROS 1.B2 72/12/(s6 MACH. 14 TAPE

.USEII MOSA11OR OF 11/02/72 lNITIALIZEO.

.JOB NAME=SCHRANOIV1 ●oATE = 72/]2/00
SJORINAME*SCHRANOT #CAT=• 5. CL8UVAC=V06.UA.94 O6CO5OM
CO. PR=lO, PL=60. TL.SM)
.FILE SET CCO OPENEo, BuFF Ca LENf3TM .00001100.
.FILE SET lNP OPENEO, BUFfER LENOTM ●00010100.
S. CONTINUf RuN--MCQ TEST PROBLEM.
SLAREL(STAGE1
SCREATE lfS.RUN7P. cL=u, Sc7*2000#PREPllmXXoo302+l
SOPENIFS=OUMMV, SCT=26001
.FILE SET OUMMT OPENEO. EUFFER LENOTM COOO321OO,
SCOPV 11.RUNTP.OmOUNNVI TO VERIFY POINtER IIORO
..
●FILfZ SET RUNTP OPENEOOWFFER LENOTM ●ooo3z Io0.
ROLLOUT ST4RTE0
ROL1.OUT nONF
XX;;3024- XS-ON UNIT O FXLE RUNTP 800 8XN
ROLLIN S1AR7E0
ROLLIN 00NE
StF(FALSE. REAOV)
5LABELt REA0vl SUCCESSFUL STAOINO
SAFSREL IFS. OUMMV)
.FILE SET OUMMY CLOSEO*BUFFER LENOTN sOO032100.
.FILE SET STATISTICS
. REAOS @R[TEs. PoSITIL3NS oISK ROS OISK llRS
000000000 000000161 000000000 000000006 SOOOOSOII
. Lna.000015271100 EvICEDOJ
SREIAINOIRUNTPI
SSETO(KEY=KKlpl
SSETO.
SLOOO11=RUN7P)
.FILE SFT OUT OpENl!O*EUFFER LENOTN ●OOO321OOO
ROLLOU7 STARTCO
ROLLOUT
ROLL IN
ROLL IN

ROLLOU7
ROLLOUT
RoLLIN
ROLL IN
ROLLOUT
ROLLOUT
RoLL IN

00NE
ST6RTE0
OONE
S7AR7E0
00VE
STARTEO
00NE
STARTEO
OONE
sTARTEO

ROLLIN ooNE
ROLLOUT sTARTEo
ROLLOUT 00NE
ROLLIN STARTED
ROLLIN OONE
.fNo
.FILE SET IMAGE OPENEO. BuFFER LENGTH ●ooo6tloo,
.FILE SET IMAGE CLOSEO*EWFFER LENOIH =000641 #0.
.FILE SET S7ATIS71CS
. REAOS MRITEs PoSITIONS oISK RoS OISK #RS
000000000 000000003 000000001 000000000 000000006

● LMA=OO00130676$ DEVICE=03
sIFlFALsE=r4PEl
SLABE
SAFSR

L(TAPfl
EL IFS. RUNTP. AOISP. STAPE. POSMT-S1OO3O26I

.FILE .SET RUNTP CLOSEO, BUFFER LENGTM =00032100.
●FILE SET STATISTICS
● REAOS WRITES PoSITIONS OISK RoS OISK tisS
000000210 000000002 000000003 000000020 000000003
. LUA=0000210131 .nEVICZ.03
~EOF oi EOI ON cc FILE. FSET.CCO
,FILE SET CCO CLOSEO, BUFFER LENGTH =00001100.
,FILE SET SIATISTICS
, REAOS WRITES POSITIONS OISK llos OISK URS
000 f1000+6 000000025 000000023 000000000 000000000

● LwA.OOOOOOOOOO*OEVICE=OO
●FILE SET lNP CLOSE0,8UFFER LENGTH .oOO1O1OO.
.FILE SET STATISTICS
, REAOS wRITEs PoS111ONS OISK RoS OtSK WSS
000000001000000001000000001000000000000000000
. LuA=oOOOOOOOOOOI)EVICE=OO
,FILE SET OUT CLOSEO. BUFFER LEN07H =00032100.
.fl LE SET STATISTICS
. RE&OS wRITEs POSITIONS OISK RoS DISK URS
000000000 ooooooss~ 000000000 000000000 000000001
. LWA=OOOOO)0663* OEV1CE=OI20.33.’24

20.33. S6 SUN7R 99 .JOE TEQM; NAIION.
●ELAPSEO Cp TINE . 002 S8.46490
sES71HATE0 JOB COST s00s6.0s

20.34.2+ ●LOS 06 XXO03024 1S ON UNIT o FILE RuNTP
20.34.26 ●LOS 03 RCOVEREO WPE UNIT O FILE RUNIP
20.34.3$ SOU7PJ1 FS.OU1 oSP.PR7
20.34.37 SOU7PUr

4406 90ROS
F5mRuNTP OSP.lAPC 69722 uOROS

.
800 BIN

6 PAoES

fILl? cOMPLETE SCMRANO1v 1 2

29



.

1

1

i

1
1
1

1
10

i:
2+

30
31
37

:!
63

::
w
55
56
57
60
63
66
*7
72

100
102

103
105

TABLE V

SAMPLE RUN - MCP

.
SURROUT INE SOURCE
COMMON MXA. MXJ@MXS. M8F. PXFM. MXLC. LC3.1F0. MXA7.lL 1. NSRJI11011Z*J1I*
A J12, Kll,K12,11 I, LLl 01KLl$121, 12Z, J21 0J22?112,1*l, I*2s1S1OIS2SJ51*
O J52,115*NOE TX* LCO, LCP, J41 ,J42,114, sRCIBI, SPB(26), SMH126) ,SEO1241S
C IOY(5)O).U [81, NIF171, LOF1610NCL1120) 0F10112010MLl 11201 ?ML21120t*LC
O A11211, LJA14EOI, LCAJ14EOI, LAJ19601 ,ICST(12010LSC 1121) OSCF13601 oLCD
E 19601, LF016), LPR161,1JP 1601,0 A[1201 ,1 fP1601, P[200), CGETXl~503)oR0
F 1251, FR01251, VOL11201, LME18001 oFRCILIOolo NOCO
O hST, KRN, NRN, Tb’S,
M TESONPS*NTR, NC7STM0, E7P161, NTM161, MTM161 SECR[l SOOOl
cOMHON/Gl/SIO ULS*PL OPLoPMFODEO, CSJAOcSA lAp NEsNCp Ken*!!1A X, Y, Z, U, V, M.{ RO, hT, {ME. VLe OEL*l A, Jb@hp*U Q#V ODMSOS. ~F*
B II F,I?I
COMMON/1
A PCR1521, ENK 122,
coMMoN/G:/Is190F
COMMON/G4/VIC 121
COMMON/DXCOM/10E
A LV4SPSCSUOL0. VOL

IINIFoRMLY DISTR1liI, TE

!F, lSF, lbF
'O$/JOIZI, TP1251!JSF 11201 0SOll120) ?SO2ll2ol9TcRll3)*

.1001. . . . .
F241, F2b8
11* WCO15519VCO[SSI
ET&. CSOX.OOETX @OXFAC. AMFP.P0LSAV,131 *LV2*LV3S
~,WOL.o

. . . ..- .—. . .__..u IN VOLUME IN SPECIFIEO SPHERiCAL CtLL.
STANTINO OIRECTION ISOTROPIC, EUT EIIASEO Ih Pos ITXVE V-ol RECTIONO
~NENOY olsTRIEuTl ON.

S7 CARO REOUIREO IN PRDELf H OECK.
SRCIII=CELL NuMBER.
SRC[21.RAOIUS OF ~ELL Ih CM.
SRC1310FRACTION OF NEUTROhS WHOSE STARTINO oIRECTION NAS

PflSITIVE V;

VI StANCE FROM ORIOIN SAIIPLEO FROM THE INTERVAL ,o, SRC 121 I
DIsTRIMUTEO ACCOROINO TO lME DISTANCE CUEEO.
R=sRC121* IFRNIKRNI ICS,3333333333
SAMPLE UNIFORMLY FROM POINTS ZNS1OE THE UNIT cIPCLC.

10 TP(l I.2. =FRNIKRNI-I.
1P IZ192..FRNIKRN!-1.
+piij.r6[ll~~2.7i12i*.2
IF[TP(3I.OTO1O) 00 To liz
7p131 0151 R18ulE0 uNIfonmLv ON TnE INTERVAL 100:). 7P(4} 15
THE COSINE OF THE PoLAR AhOLE OF 7ME START INO POINT .
TP141=2. ~TP13)-l.
lPf5].R.SORT lll.-lp(61 *02 J/Tpl3ll
&=R. tP (41
Y= TPIII*TP(SI
z* TP121*TP IS I
IF IFRNIKRNI .0 T, SRC1311 00 TO 30
SET v PosITIVE SRt131 OF THE TIME.
v. ABs IV I
NT.o.5/SRC(31
lA.SRC( II
Jb.1
TPE.O
lJCL.0

20
2s

1 ISPEIYI-SPBI1-111
IIT.WT*SMNIII

RWRN16RN)
00 20 192ta
IF (R oLT. SPBIIII 00 TO 2S
CONT!NUE

NETURN
SET V NEOATIVE 1-SRC(3) OF TNE TIME.

30 V=-AOSIVI
hT=0,5/l!.-SRCl3li
00 To 1s110

111 kho

.
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SUB;ll:ORAM LtNOTM . SOURCE

STATQ6ENT ASSIGNMENTS
.STNT NO# LoC:::OM
30 *

.

BLOSK NAMES ANO LENOTMS
* 57747

94 . 203

VARlAJILE ASS IONMENTS
NAME e LO~Al ION

JANK eR TO*C03
ERO Pll 22C02
FRO #R 11252COI
10V +1 16bcol
JIJ *I OC03
LAJ *1 3251C01
LIIF el 212C01
LPR *1 1021OCO1
NCL el Z20C01
:’LSAV ,R 5C06

*R 11221c01
S02 *R ●13C03
?CR ●R bo3c03
vco *R 114C05
UT *R 23C02

0301
OXCOM

NAME

coErx
ETU
I
lFP
Jsf
LCA
LFD
LSt
N]f
!%:

sPfl
THE
Vle
Ulli

* *2
* 31

ID LOCA110h

02

NAPE

OEL
~:o

IJP

II106CO1
L4;::C01

10502COI
33C03

I160C01
1;:::::;

203C01
620C03
5532C01
56C01
24C02
0C05

14621C01

Z6C02
41 OCO1
.?7C02

10216CO1
14575C01
2311COI
13 SICOA
600C01

14613COI
103 I2CO1

136C01
b6COl
2C03

11303COJ
16C02

6CR
nlc

JA
KsT
LCB
LNE
HL2

1
sol
SUM
v
Wco
v

1662 TC01
13133C01
173C01
30C02

Slslcol
b302COl
1 1;;::::

10;::CO1
:;~::;
20C02
2SC05
15C02

LChJ
LJ*
ML\
NT*
QA
Sco
SRC
TP
VOL
x

SOW

z eR 16C02

EXTERNAL
FRN

STARl OF

ASSIGNMENTS
RBAREX

. CONSTANTS
113

UNUSCo COMPILER SPACE
77100

TCNPORARICS
117

XNOIRECTS -
141

CORE HAP●✎✎✎✎✎✎✎✎✎✎✎✎✎ L)A,E- 7~;;3/0700*- TIME- 18.25 .*2** ****~_*=. NORMAL LOAO ●O.mO. OD*-e.*.ee...e . . . . . . ..e . . . . . . ..a..a..am.
FwA OLNK CON LENJTM. . . . . . . . . -----

000100
. . . ----

076066 0161<0 ;;;:;;-
l+3b02 1s0071
1$3601 lbl?b]

$OOE
LObOER
TABLEs

PROGRAM
-------

114CPPR5

PILE /
. ------
COOETP

AD(JRESS
. . . . . . .

NhMEO
CONMON AOOllESS
---.--- ------- MM AOORESS

. . . . . . . . ------

00.?15+ c1 000100SVSLIB
fiCOOER
bUFFEI

00673+
006746
00?067
007]51
007165
007341
007427
oo7&53
007b73

&UFFfO
LNOFXL
lhPUTC
lNpUTS
IOCHEK
LENOTM
LOCF

%T%
UEUINN
SYSTEM
lBAIEx
Msboz(l
C4132CI
tit lLAA
!OUTIL
KOOER
RRARER
MEUORV
SKIPR
MOI
PSCALE

007734
007767
01102s
011056
011b36
011732
01176b
C13257
014554
01Sb15
015775
01bn47
016113

RETERENcEo
ET
. . . . . . .

AT
LOCATION

------- . . . . . . . . . . . . . . . . . . . . . ------- .-... -. -------

UNSATXSFXEO
EXTJ?RNALS
. ..e.. - -------
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.

1
2
3
4
5
6

:
9
10
11
12
13
14
15

;!
Is

::
21
22
23
2*
25
26
27
28
29
30
31
32

1

:
●
s
6
7
a

1:
11
12
13

i:
lb
;7

45 .00926 -1 02
+3 .obo3 1,1 -2,6,5,3
44 .123 2.2 -4,4 -3,6
46
46
41
43
41
43
bi
43
44
43
43
45
43
45
43
43
66
46
46
46
46
46
42

“1, 173
.1173
.0463
.0b03
, 0463
.0603
.0a63
.0603
.123
.0603
.0003
.00926
.0603
,00926
.0603
,0603
.1173
.1173
.1173
.1173
.1173
.1173
.0847

2,2 ●.3 15,5 -3,6
2,2 -15,4 -3,15
3,4,3 -=,7 -7-8
5,6 15, i6 -6,22 -7,9
-S,9 7,6 -8,10
508 7,7 -6o23 -LIo1l
-5!11 non -9012
5,10 8,9 -6,24 -9,13
.5 ,13 9,10 -10014
5,\2014 9011 -6o25 -11
-5.13 10,12 -11,32

MCP TEST PRoBLEM

.

.
1,32

305 16;17 -5$16
5,15 16,1S -6.21 -1507
-5,113 17019 -16015
5,17,19 18,32 -6,2o -16,16
-5.1S 16.32 -17,17
6,18 18,32 -12,26 -16,21
6,16 16,20 -12,27 -15,22
6,7 15,.1 -12s20 -7,23
6,9 7,z2 -12,29 -8,24
6,11 8!23 -12030 -9,25

,;:!: ;;::2-!;::!1-!;::;7. .
42 ,08+7 12,2i 16,26 -13,31 -15,20
42 .0u47 12,22 15,27 -13031 -7o29
42 .004? 12,23 7,c0 -13031 -2.,30
42 .0M+7 12,2+,2S 0,29 -;3,31 -11,32
0 13,26,27,28,29,30 18032 -14,32 -11,32
0 14,31 -18,19,10,20,26,31 11,14,13,25,30,31

so 3.0
50 5.0
so 10.0
KY o .3333333333
CY 10.
CY 11.
PY 15.
PY 20.
PY 25.
py 30.
PY 31.
CY 1*.
CY 150
Cy 260
PY o
PY -12.
PY -16.

10 1. 1. 2. .?. 1. 4. 4. 8. 8. 16. 8. 32. 16. 32. 1. 6R 4. 4. a. a.
i:1.20 2. 4. 1. 0

57 1 3,0 .75
fl :00:0 .:: ;:
Cl s. 14.

~! !8°:6 .4 .20
F2 17

E2 .005 .01 1. 5. 14.
T2 .01 .] 1, 10,

P-* 3
E4 .l.;; 1.0 5.0 %0

74 ●1 i. .
P4 245.52
fs o 10. 2s. o

E5 .005 .01 1. 5. 14.
1s .01 .1 1. 10.
Uo o, .02 .08 .2 .3 .2 .15 .05
:: 0. .1 .2 .3 .;3 ~:035. *03 .02

.001 .01 .1 10. 1*.
M* I 3 1.

.

.
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r40. CELLS= 32 NO. SURFbCfS= 10

SUR?ACCS
PROBLEM NAME

cELLS
PROBLEM NAME TALLY fORMULA

1

PROORAM NAME~ROORAM NAME

.

.

b
5
6
7
8
9

1
1

1

2

10
11
12
13
lb
15
lb
17
18

10
11
12
13

i:
16

H

::

In
11
12
13
16
i:
17la

::
21
22
23
24
2s

::

29
3a
.91
32

CCLL AMB. SURF. MATER14L OENSITY
45

:
9.2< >OE-03

3
63 6.0300E-02
b4 1.2: JOE-01

10
1.0000E*OO
I.0000E*OO
2.0000E*OO

●.000oE*oo
●.0000E*OO
n,ouooE*oo
n.OOOoc. oo
1.6000f*Ol
R.0000E*OO
3.2000t. ol
I,61300E*01
3,2000E*01
1.0000E*OO
I.OOOoc. oo
1.0000E*oo
1.0000E*oo
1.0000E*OO
1.0000E*OO
1.0000E*OO
●.0000E+OO
●oOOOOE.00
S..0000E*OO
Z..000of+oo
1.000 oE~oo
1.0000E*OO
2.0000E*oo
2,0000E*O0
●.0000E*OO
1.0000E*OO
o.

t.6300E-02
b.0300E-02
6.62’10E-od
6.0300E-02
4.6: JOE-02
6.03130E-02
1.2:o OE-01
6.0300E-02
6. O>OOE-02
9026 COE-03
6. OLOOE-OZ
9,2600E-03
6.0300E-02
6. O.?OOE-02
1.1730E-01

m
9
10
11
12
13
lb
15
16
17
18
Iv
20
21
.?2
23

x
26
27
#
29
30

1.1-30E-01
1.1730E-01
1. I:30E-01
1.1730E-01
101-,30E-01
8.4700E-02
0*4.,00E+2
8,6700E-02
a,4700E-02
8,47 >OE-02
o.
0.

31
32

0
0

FORHULA 1 -- NEUTRONS CUOSSINO SuRf ACE
SURFACE 1 10 11 14
ENERGT 5.0000E-03 1.0000E-02 l.OOOOEo OO 5.0000Eooo 104000C*OI
TIME 1.0000E*02
COSINE 8.0000E-01 b.000oE-ol 6.0000E-01 2.0000E-01 O.

FORHUL6 Z -- FLUX lNTEOPATEO OVER SURFACE
SURFACE
:;::OY

FORMULA ●
CELL
f~;:eY

VOLUME

5:;oooE.03 1.0000E-02 1.0000E*OO S.0000E*OO 1.4000E*01
1.0000E-02 1.0000E-01 I.0000E*oo 1.0000E*oI

-- PATN LENOTM/VOLUME
3

1.0000E-01 5.0000E-01 1000 OOE.OO S.0000E*OO 1.4000E*OI
1.0000E-02 1OOOOOE-OI 1000oOE*OO 1.0000E*OI
204552E*02

FORMULA 5 -- FLuX AT OETECTOR
I)ETE TOR O-X

f lJOOOE*O1 i
NE IO~:ORMOOO

2. 000E.01

W$Y $%oooE-03 1.0000E-02 1000 OOE.OO S.0000E+OO 1.4000E*01
TIHC 1.0000c-02 1.0000E-01 1,0000E*O@ I.0000E*OI

33



6

;
o

SOURCE=7
SRCIII Snc(zl

1.0000E*OO 300000Z.00

ENEROY CUM. plllyB.
1.0000E-03 6.
1.0000E-02 200000E-02
1.0000E-01 1.0000E-01
?:8888E:8t 3:8$8%:81
!:8!88[:8! ?:U88E:81
A.6000E*01 i.000o~.oo

MAT, NO.
+1

MAT, NO.
u

HATo NO,
63

MA~: NO,

MA:; NO,

MAT, NO.
66

MATERIAL OhTA

ELE)I. NOS
3

ELEM. NO!
13

6

LLt.N. NO,

:

XNITMTION COMPLETED

SPC131
7. SOOOE-01

WIAcTIoh
1.00000

MT. NuLT.

:: OOOOE.CO
2.5000E*O0

i::8:8R8$
i:%88M
4.0080C-01

FIIAcTIoN
1.00000

FRAcTION
1.00000

FRAcTION
1.00000

FR$cTION
.s0000
.s0000

~nhc?lON
.66667
,33333

.

.

.

.
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CORE “4*●0**.* .9**..** 04TE- ?2/12/070600 TINE-18. Z5.46*.*8**m***00 NORMAL L040 ●**.** *00*09 *mm*009*mm0*0*0 m**** *=*** ***** **~0m*
Fwh LIAA

------- ELNK COW LENOTN------- -... -.. . . . . . . .
COOE
LOAOER
TABLES

031011 0577*7

AODRESS
. . . . ..-

000100
000142
005.?76
C05301
005506
@ooloo
000142,
C85276
005301
c 05506
000100
000162
00S276
005301
09550+
000100
000162
:::l~f

00s504
(,00100
009142
00s276
005301
00s50+

NbNCO
CONNON
-------

01
02
03
06
OXCON

LCM
BLOQK 40 DREss
. ..-.. - -------

FILE PROORAN AOORESS
--.----

RUNT?
SOURCE 005535

.

MCPPRS 005701 01
02
03
06
Oacoll
01

::
O*
Oncom

lJOPNT 016730

017301 01
02

03
06
OXCOM
ei
02
03

IRN 017327

::COM
SYSLIO

ACOOER
MACKSP
UIJFFE1
L4UFFE0
CLOCKF
UMPXX
LhUFIL
lhPUTC

oi7355 ‘
o]?367
01 T616
017537
017621
o]77.?b
020466
020502

10CHEK
LENGTH
LOCF
OUTPTC
PAf~OE

SSMTCH
SYSTEM
X11

0?0656
021J70Z
02117z2
02073+
021n72
0211s7
021400
021466
02ZS24

ALNLoG
E8P

022643
0Z273Z

ltIAIEx
RIAAIEx
RL$AREx
SIJRT
ABoRT
IIS4020
C6020
tNTR
6ETBA

0Z3005
023036
0Z3067
023166
0Z3Z24
023ZT5
026055

, 024151
02AZ05
024241
0Z5532
027027
030070
030176
030356

10U71L
KOOER
KRAI(ER
LAllRT
MEMORY
OUTPTS
~t~K

SFIPR
SHIFT
bo 1
PSCALE

030647
030502
0317532
030604
030621
030665

N203sR 030b7z

UNSATISFIED
EXTERNALS
------- -.-.---
SRCOX

REFERENCE
ev
-------
M~PP12S

LOC::1ON
------- ------- . . ----- ------- ------- ------- -------
(,06.677

.

.
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MCP TEST PROBLEM

SOUR;E NO.

NPS x

TIME CUTOFF ENEROV CUTOFF RUN llPE
1.0000E*02 1.0000E-03 +.9000E*o0

O.P. cYCLE OUMP CYCLE
25000 25000

v u TNt

DUMP NO, culo~f CYCLE
-o
UT

6,6 b67E-ol
3,0000E.00
1.6667E-01
A).0000E-01
6.6667C-01
1.0000E*OO
1.6667E-01
4.0000E-01
1.6667E-01
1.3333E-01
5.0000E.00
1.0000E*OO
3,0000E*O0
S.0000E-01
1,6667E*O0
6,6667E-01
3.0000E*OO
6.6667E-01

oCL

- w

ERO
7, S60?E-01
3,s554E-01
2,5128K*O0
1.0061E*OI
9.01388L-01

.

.

.Jh uv z
-1.941 RE*O0
-1.0676E.00
-4.91?5E-01
2,909 cIc-01
-4. >437E-01
-1.8? 44 E*O0

1A
1
1
1
;
1
1
1
1
1
1
i
1
1
1
1
1
1
1
1
1
:
1
1
1
1
I
1
I
1
1
1
1
1
1

;
1
1
1
I
;
1
1
1
I
1

1. Mb34E. oo
-7.6927E-01
-,?. *664E.00
-7.5052E-01
1.5596E.00
LI, UM54C-01
205917c.00
-8.7200E-01
-2. ob4sE. oo
1.00+ 5E.013

-7.9293E-02
-9.6391 E-01
.6.6 LWE-L71
-2.31 L58E.00
1,377 SE.00
1.3 U*7E-01
1.9894 E.130
S.7099E-01

-1.530 ?E.00
1.7716E.00

-1.0 U08E.00
-0,2244 E-01
6059 b8E-ol
4. SS70E.01
4,4906E-0]
ZOE902E,00

-5.674 .3E-01
2.0345E*o0
Io6317E. o0
1033 S7E. o0
LI.933C3E-01

-1.1163 E*o0
z.59313E.00
203214E-02
6.5634E-01
0.1224E-01
-8. *098E-01

-1.1784 E*o0
9.4340E-01

-4,0461E-01

2,63611E.00
9.0693E-01
1.1039E-O1

7. L1852E-01
2.,5543E-01
7.7575 E..o I
-9.8079 E-01
7.32til E. 01

-6.0454E-01
-209061 E-01
-2.20 *2E-01
605875E-01
-8.33 *O E.131
-1.5551E-01
7.7150E.01

-5.7973 E-01
-6.1893E-01
-2.6@ 39E-01
-2.531 aE-01
2.0860 E-.J1
6.3296E-01
9,6572E. 01
-5.995 LIF-01
8.9975E.01
-9.9231E-G1
-7.671 .?E-01
-3.919 +E-01
1.2420E-01
6.12 L16E.01
-2, M62uE-01
-1.9296 E-01
206737E-01
1.7*39E. 02

6.0 Z53E-01
-3,2219E-01
2.9254E-01
-2.6476E-02
4.7166E-01
3, J73bE-ol
4.656 zE-01
-S, *173E-02
6.6167E-01
3.6956E-02
-2. U660E-02
6,3385E-01
-1.392 .9E.01
-7. U5*4E-01
2.5913E-01
8, 1735E-02
-7.3541 E-01

0,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.

0.
0.
0.
0.
0.

6
7
8
9

00
0,
0.
0,
0,
0,
0.
0.
0,
0.
0.
0.
0,
00
0,
0.
0.
0.
00
o*
0.
00
0.
0.
0.

4;6101E-O1
*,1*20E*O0
5,1946E*O0
2,661 dE*O0
702481E*O0
3.1242E-02
2,0091E=Oi
I,s212E-01
20452 iE. oo
3,05s*E-02
6,1986C-01
I,9222E-01
7,6630E=01
a,oll IE-01
la9734E-OA
6,2106E-01
5,8952C*O0
5,4739 E-O
3,33513 E-O \
1.2.500E-02
7,088 bE-01
0.4639E*O0
7.693 ?E-OZ
z.2300E*Ob
1.5.420E-01
3,95 L30E=01
1.354 JI?*O0
3.53* 2E-01
6,9213E-02
7,s.S.23E.ob

i
2,545 C*OO
4.243 E*OO

-5.42 +9E-ol
6.2016E-01
1.3224E*o0
1.32257. *OO
3061* 6E-01

-6, ~394E-01
2.9487E-03

4,3255E-01
2,1681E*o0
-5.6974 E-01
4. 1324E-01
2,5 Q3E.00
2,2.? 24E-01
-7.15 ]IE-01
-1.5132E*o0
-2. ~732E-01
-3. U756E-01
-a. s648E-171

-Ea.35il E-01
9.7390E-01
3.5 E12E-01
5.5146E-01
9.8742E-01
5.494 .?E-02
E.0232E-01
-3.28 E16E-03
9.27 EOE-01
-9.639 bE-01
-6.4472E-01

10

H
13
14
15
16
i7
1s

-4;54313E-01
2.3000E*O0
2.3330E.00

-2.05 R9E*o0
-5.99 $IE-01 -7.1424E-01

40553 $E-ol
I,38E.8E*o0

-1. i190E-01
-7.9707E-01
-1 .S28a E-ol
-5,9566 E-01
1,1531E.00
4.6220E-01

-2.361 aE*O0
-1.1377E*o0
2.0900E.00

‘1.9277E-01

4.0073E-01
3.23a9E-ol
-6.34 .SIE-01
3.5960E-01
1,1?65E-01
2.28a 3E-ol
1,2’iO+E-01

-a,6S67E-ol
7.9olaE-ol
-a. nao6E-ol
4,1077E-02
9.624 aE-ol
1.3122E-02

-6.6260E-01
2.6606E-02
4.8736E-01
2.+72 aE-01
3. E517E-02
-5.9930E-01
9.109 IJE-O1

-4.8496E-01
-3.8154E-03
3.5970E-01
-9. S035E-01
4,6261JE-02
9.9976E-01

o.
0.
0.
0.
0.
0.
:.
.

0,
0.
0,
0,
0,

;;
21
22
23
24
25
26
27
28
29
30

-2.22013F*OD
-1.5236E*o0
.7011 )6 E-LI,
4.9091E-01
a.52a,JE-ol
1.+091E.00
1.39? ]E.00
6.2510E-01
6.6624E-oz
.a.0678E-01
.408622E-01
2.363 aE-ol
-8.7418E-0]
2.3696E*o0
.a.681J8c-ol
-2.2209E-01
1.9+74 L*O13
2.6601E.00
1.7157E-01

6*665. rE-ol
300000E.00
6.6667E-01
1,3333E-01
6,6667E-01
1000 OOE*OO
5,0000E*O0
6.666 fE-oi
4,0000E-01
1,6667E*O0
1,6667E-01
1.0000E*OO

31

::
34
35
36
37

5. E1956E-01
7.77 b4E-o I
-1.490 aE-02
3.ila39E-ol
-1.7164E.00
80~752E-Ol
-2. J035E*o0
1.3592E.00
3.*949f-ol
9.42 S5E-ol
-2.6669E*o0

-3.4255E-jl
-1.2a 29E-01
1.7 P59E. >1
4. b2*9F-01
1.1932E. jl

-a. E208E. ol
-9.3a20E. )1

6.+344E-01
7.67a6E-Ot
.2. M9FJ8E-01
4.6? OOE-01
-7,5693E-01
2.0539E-01
9.2612E-02

6.8458E-01
6.2764E-01
9.4025E-01
-7.5317E-01
-6. *6 L16E-01
4.2397E-01
.3.334 aE-o I

o.
o*
o.
0.
0,
0.
0,

l.OOOOE*o O
1.6667E-01
2.0000E*OO
1.6667E*o0
4.0000E-01
1.6667E-01
1,6667E-01
1. b667E-01
1.6667E-01
1.0000E*oo
6.6667E-01
5,0000E-01
1.3333E-01
6.6667E-01
6.6667E-01
2.0000E*OO
2.6667E-01
1.0000E.00
b.6667E-01
b.66b7E-01

0,
0.
0,
0.
00
0,
0.

::
0.
0.
0.
0.

::
00
0.
0.
0,o*

3:57 b4E-ol 5.lb13E-ol
:: I,6519E.00 201294E. oo

-.?.3624E.00 -1.50 +2 E-01
:: -9. ?3U2E-OZ 5.5475E-01

-4.1* 69E-01
-705653E. 01

-6.97 blE-J2
.8.7580E-01
-6.6437E-01
-3.23 !Y1E-91
5.68141.91
-3. *5a6E-oj
1.6513E. 01

-1.2435E-01
-8.6021E. ol
-1.41157E-01
5,24 B1E-01

a. 1499E-01
2.625 zE-01
9.2774E-01
4.8,? 6aE-o I
.6. .?9a5E-ol
2.0279E-01
1.6978E-01
9.loaaE-ol
.l.2a14E-01
b.0094E-ol
2ob343E-01
4.5491E-01
3.72~IE-02

-4.0474E-01
-5.9895E-01

0.
0,

L
o,
0.
0,
0,
0,
0.

::
0.

-3.666 *E-01
1.*a33E-03
6.0237E-01
9.2426E-01
-8.0523E-01
2.2514E-01
-9.7791 E-01
-7.8956E-01
4.3663E-01
-8.7a 06E-01
-a.5040E-01

42
43
64
45
44
47
68
49
50

103 B28E.00
-2.3392E-01
-2.4562E.00
-4.5030E-01
-4.4030 E-,31
8.503 aE-01
-6,2690E.01
-70a057E-ol
-z.0422Ebo0

1.1500E*o0
-2.2630F-01
1.0749E*o0

-9. a526E-02
-1.9660E-01
2.3612E.00
2.2637Eoo0

-2,5449E*o0
1.4796E*o0

2,2912E.00
-5.5501 E-01
-3, i791 E-01
-5.9728E-02
5.~124E-01
1.3213E. oo
602585E-01

-5.0268 E-01
509978E-01

MCP TEST PROaLE~

7114E. 4tao5 MINUTES

70ThL
ENEIIOY
STARTEO
1.55 b7E*04

COLLISIONS
PER PHOTON
STARIE~
1.0a96E*Ol

TRAcKS
PER Ph070N
sTARTED
5.5690E*O0

PMOTONS
PROCESSEO
PER NINUTE
3. S642E*03

NUMBER OF
PMO1ONS
57 AR7E0

16414

TOTAL
NuMEIER 0$
COLLISIONS
, !(IR,O

RANOOW
NUN8ERS
OENERATEO
103767S

ToTAL
WEIGHT
S7AR7F.D
1.6503E*04

LOSS TO Loss
TIME 10
cu70Ff ESCAPE

o 22*6O

;:ss

CAPTURC
J6752

TOTAL
TRACKS
LOST
?1410

TOTAL
TRbcKS
57 ARTEEI
91410

LOSS TO
ENEROY
CUTOFF

o

LOSS WEIGHT
LOST
PER PHOTON
1.0229E*O0

PAIR
PROOUC710N
PER PMOTON
*.4479E-03

UF.lGMT
S7ARTE0
PtR PM070h
1.0054E*o0

LOSS 70
ENENOY
CUTOFF
o.

LOSS 10
TINE
CUTOFF
o.

LOSS L
70 TO
ESCAP7. CAPTURE
3.39a6E-01 6.a3yaE-ol

LOSS TO
TIME
CUTOFF

LOSS
70
CAP7URf
4.6119E-02

LOSS
TO PAIR
PnoDuc710N
7.1904E=02

LOSS
To
COMPTOM
3.!33~E.ol

CNVU70V

b::TPuOTON
~,4101E-01

ENERGY

J
STAR EO
P&R H070N
9.4a41E. ol

LOSS TO
ENEROV
CUTOFF

~:ss

ESCAPE
4.6966E-01

.
0. o*
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ToTAL CELL OtSPOSITION OhlA

NO. OF
PHOTONS
cAPTURED
EI.0013E-02
2,2259E-01
2,8*31E.ot
4.4799E-03
4,?155E-E13

PHOTOhS
LOST ?0
E. c.
00
0.
0.
0.
0.

0,
0.

0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.
0.

PH070hs

CRE&TINO
k PAIR
2.0308E-05
3.0 Z59E-03
?.615s.5-05
3.11 M13E-OC
S.3b13E-06
3.1985E-05
●.1!180E-0*

RELATIVE
ERROR
.70706
.09037
.29049
.i4596
.2419b

RfLATXUE
ERROR
.13711*
.02913
.39682
.llb37
.18524

RELATIVE
ERROR
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

CELL

:
3.

.30232

.0E944

.372?2

.17331

6
7

3.. UM*7E-O5
~.399+E-02
3.3000E-06
6.90 Z6E-03
305539E-06
4, b603E-03
3.0233E-ob
2.8366E-03
1.9202E.03

8
1;
11
12
13
14
Is
16
1?

,62475
.05491
.34307
.06325
.12058
.05932
.05366

O.noooo
.06420
.72107

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000

1.0*08E-05
5.0262E-05
1.1169E-05
3.5ze5E-05
2.40 E?E-05
3.7’+ 50E-05
1.9546E-05
2. b3b9E-oS
6.6302E.0+

.25390

.22952

.l@5(l

.19971

.16383

.99997

.28864
0.00000
.99997

0.
3.3 b6L5F-ot
1.o154E-Ob o.

2.4 J69E-05
1.0357E-04
1.2794E-04
1.2997E-04
1.9 b99E-o*
1.62* 6E-05
1.7262E-05
1,5992E-05
3.5. V4SE-04
1.1941E-03
1.s6aaE-03
2.3 S62E-04
3. S205E-04

18
z
21
22

EI.1577E-03
1.1777E-o?
2,6776E-04
101799E-O3
1.6262E-03
1,3200E-00
1.4038E-o&
4.3154E-05
1.9660E-OC
9,9220E-02
1. b416E-01
1.42.63E-oz
105262C-O?
00
O*

.13494

.1141s

.54631

.3274S

.11332

.5.0253

.S2375
:49994
. 1265s
.43294
.28957
.31537
.30072
.17663
.06+60
● 1694S
.10369

0.00000

23

E
26
27
28
29

.3417b

.239o2

.44792

.08060

.036.05

.02473

.05279

00
0.
0.
0.
0.
0.
0.

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0000000
0.00000

30
31
32

.0+260
0.00000
0000000

0,
0.
0.

o*
o. 0.00000

cNEROY
LOST

ENEROY LOST
TO ENEROY
CU70W

i@:IvE

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.OOOOO
0.OOOOO
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

ENERGY
LOST
TO cONPION
+.6z4?E-03
1.0715E-01
8.4,04E.03
3.4,32E-02
4.26e4E-02
9,096 aE-03

TOTAL
ENEROY
0EPoS17E0
500543E.03
104]03E.0]
900643E-03
3,72 b4E-02
4.t1897E. oz
9.3302E-03

RELATIVE
ERROR
.07971
.03111
.38612
.12327
.19232
.45401

RELAT IVC
ERROM
.74003
.10816
.34638
.15.619
.26195
.37502

RELATIVE
ERRoR
,12217
.02858
.05102
.02729
.04948
.03611

CCLL

;
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

:;

:!
23
24
25
26
27
22.
29
.30
31
32

io cAPTlJ14i
3.8119E-0$
1.0817E-o Z
101 U26E-O3
2.25143 E-o b
207657E-04
3.1791 E-0$
2.7148E-oj
1.46z3E-04
6. 1602E-04
1.5718E-04
2. b494E-04
1.3002E-03
1.6138E-0$
1.0544E-ob
o.

PRODUCTION
*.83* 1E.05
2.3 Mb2E-02
6.1 I?08E-04
2.5 M30E-03
3.9758E-03
2.3263E-04
3.1193E-03
2..4 IJ4E. o5
3.3654E.04
8. S161E-OS
2.9552E.0,
l, QtiObE.04
3,25’ibC-04
1. SZ72E-Oa
1.9d94E.04
3.6418E.03
o.
1.0750E-04
5.56 M1E.04
0.23313E-04
1.17i5E-03
I,*221E.03
10 C592E.0$
1.072 bE-04
1.28 U5E-04
2,078 tE-03
9.8624E.03
101 V21E-O2
1.6043E.03
2.36* 1E-03
o.
0.

0s
o.
0,
0,
0.
0,
0 0
0.
0.
0.
0.
0.
0.

L
o.
0.
0,
0.
0.
o*
o.
0.
0.
0,
0.
0.
0.
o*
o.
0,
o*

.173287

.43227

.05403

.37612

.n6001

.11319

.05742

.10606

.41207

.20217

.30012

.2605$

.16542

.2335d

.18517

.99997

.36632
0.00000
.99997
.512*3
.62091
,58472
.15624
.67910
. 34*28
.37047
.364S+
.21577
.07502
.22462
. 126S5

0.00000
0.00000

1.771 UE-02
2. 12.3bE-03
2.212 JE-03
1,*,5 ?E.03
1.3173E-03
3.0131 E-03
9,31391 E.136
b.7912E-04
1.11645--03

.02609
●0541*
,05866
.055s7
.07146
.04475
.07772

2.3612E-02
2.2491E-03
2.96* 9E.03
1.5025E-03
1.8777E.03
3.2242E-03
1.4183E-03

.05326
0,00000
.o6LI1o
.81269
.13798

.06969

.16979

.08629

.37961

.2273o

9;372SE-04
1.3073E.03
2.2410E-02
3.0957E-04
3.2397E-03

201096 E-o 3
5.9928E-Ob 1.6s58f-02

3. B3S7E-04. .
s.1776E-ob
7.’i032E. Ob
I,2175E-05
6.3 L193E-0$
9.6192E-06
6,1711E-ob
9.221 SE-0$
2.2160E-06
2.1303E-o J
1.0615E.02
1. 1169E-oz
i0593EE-03
1.5842E-oj
00
o*

2,6145E-03
6.9717E-03
304z6~E.03
1.j371E-OZ
1.6684E-02
2.+a4bE-03
1.s713bE-oa
1.1970E-b3
6,7942E-03
2.6302E-02
2.134130E-02
607693E.b3
6, S@E-09
o.
0.

.1183+

.53274

.33577

.12076

.32812

.23931

.63702

.09011

.04026

.02501
,05302
,04420

0.00000
0.00000

, 13967
.17297
,074s3
.02401
.062.59
,07032
.10620
, 15707
.07737
.02925
.08217
,06043

0,00000
0,00000

S;32b8f-03
402624E-03
I,4606E-02
1.8202E-02
2.5967E-03
10607 IC.O3
1.32 L21E-03
1.1011E-o2
6,6780E*02
S.1S71C-02
?.96?4E-03
6.4712C.03
0.
0.

,

.
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NUIIEER OF PMOTOtJS CROSSINO sURFACE

TIME o. 1000 OOEOO2

COSINE 1.00001:.00 13.0000E-01
SURr AcE

-To. REL, ERRoR
0, 0.00000
0. 0.00000
T.72638E-03 .04016
S. 17119VE-Ob ,003s7
9.0 D?177E-0* .10$30

SURFACC

10
● To- R~L. ERROR

00 0.00000
0. 0.00000
3,40 S97C=O* .07002
0. 0,00000
0. 0.00000

EhtIROY
S.0000E-03
100000C-02
1.0000E*OO
5.0000E*OO
1.4000C*OI

SURFACE
.10. REL, ERRoR

1.01 S3QE-03
7.51391F-03

.66328

.22109
6.23776E-01 .01613
2,3a922E-02 .0281+
ZV43207E-02 . 029S2

SURFACE
-TO* REL. ERRoR

o. 0.00000

1
● To- REL. ERROR

o. 0.00000
0 00000

;:91580E-02 .07066
0. 0 00000
o* 0.00000 i6--

● To- RCL. ERROR
o. 0.00000

11
● To- REL. ERROR

o* 0.00000
ENERGY

S.0000E-03
-TO. R21L. ERROR-

0. 0.00000
0. 0.00000
1.639 ZOC-01 .02b70
1.76 E121E-02 .03533
I, SSEOZE-02 .0*020

S.000oo
0.00000
0.00000
0,00000

;.0000E-02 O; 0.00000
1.0000E*oo 1.28570E-02
S.0000E*OO

.04296
z.47159E-03

l,* OOOE*O1
.06087

z.56209E-03 .06366

0.
o*
o.
0.

0.00000
0.00000
0 00000
0.00000

0,
0 0
0.

COSINE a.000oc-ol 6.0000E-01
SUR~ACE

-TO* RCL. ERROR
o. 0.00000

10
bTo - REL. ERROR

o* 0,00000
0. 0,00000
3.9130 TC-0*
o* 0:::::;
0. 0.00000

ENHIoY
S.0000E-03
i.000oE-02
1.0000E*OO
S.0000C*OO
I,4000E*Ol

-70. REL
1.82771E-03
6,,09236c-03
2.59362E-01
1. b9S27f-02
A.69620E-02

-To* REL
0.

%11663E-03
6. 109* VE-O+
4.31542E-04

COSINE b,oOOOL-01 4.0000E-01
SUIVACC

EhEROy -TO* REL. ERROR

SURFACC
. . ERROR
.5?730
,24482
.02156
,03606
.03829

SURFACC
. . ERROR
0.00000
0.00000
.07330
.12786
.20521

1
● 70- REL . ERROR

s.. 1231 SE-0* .79053
00 0.00000
2. O1OOOE-O2 .0681S
0. 0.00000
00 0.00000

0. 0.00000
2.42698E-03 .04066
3, CZ061E-Os .13287
0. 0.00000

SUR~ACE
-TO. n.2L. ERRoR

0. 0.00000
0. 0.00000
z,7z796E-02 ● 05057
2,33337E-03 .00202
2.25823E-03 ,09024

1*
● To- R~Lo ERROR

00 0,00000
0,00000

:: 0000000
0. 0,00000
0. 0.00000

1:
● to- RtLi g~~~g

00
00 0:00000
0. 0.00000
0. 0.00000
0. 0.00000

ENEROY
5.0000E-03
1,0000E-02
1.0000E*OO
S.0000E*OO
10 QOOOE*O1

SURL4CC
-TO* REL. ERRoR

o. 0.00000

10
● To-

0.
f:60030c.

::
14

● to-
0.
0.
0,
0.
0.

R~L, ERRoR
0.00000
0;::::;

@
0000000
0.00000

RCL. EJ2ROR
0.00000
0,00000
0.00000
0.00000
0,00000

1
● 70- REL. LRROR

S,0000E-03
1.0000E-02
1.0000E.00
s.obooE*oo
104000E*01

ENEROY
S.0000E-03
1.0000E-02
1,0000E*OO
s.0000E*OO
:,4000E*01

o “ 0.00000
0.09236c-03 .24692
J.40246E-01 .03015
7,.36 S66E-03
7,,7 b573E-03

.0$167

.053b5
SURFACf

-TO* REL. ERROR

o. 0.00000
00 0.00000
1.07 T46E-02 .08237

0 00000
;: 0.00000

11

0.
1.44173E-03
5.26735E-06
0.

0.00000
.05089
.31866

0.00000
SUR~AC~

. . ERRoR
0.00000
0.00000
,11760
.29iz8
0.00000

REL. ERROR
o 40000
0.00000
0,00000
0.00000
0.00000

.70. RE1
00

~:19764E-03
1.279 $oE-04
0..

● TO-
0s --0.00000
0. 0.00000
2.06233E-03 .08636
1.0 S030E-04 ,313b83
0“ o.obooo

o.
0.
0.
0.
0.

1
COSlhE 6,01300E.01 200000E-01

SURFACE
EhEROY -TO* REL, ERRoR

S.0000E-03 2.n3079E-04 ,99997
1.0000E-02 2~b4002E-03 .42822
1.0000C*OO 6.02697E-02 ,0460S
S.0000E*OO 2,313414E-03 .D9246
1.4000C*01 2,$5319E-03 .0~Z62

SURFACE

SUR! ACE
-TO* RCL, ERMoR

0. 0.00000
0. 0.00000
6.913 S6E-OC ● 06432

00000

SI!~~ACE

10
● To- RCL. ERROR

0. 0.00000
0. 0,00000
;: S6966E-S6

o::%
o. 0.00000

1*

● 70- RCL, ERROR
o. 0,00000

0,00000
:: 0,00000
0. 0.00000
0. 0.00000

● 70- REL, 7.~.:~
i?:03079E=06

0.00000
1.30 S39E-02 .09732
0. 0.00000
0. 0.00000

11

0. 0.(
0. 0.000(

ENEROY -TO. RfL. ERROR
5,0000E-03 o, 0.00000
1.0000E-02 O, 0.00000
1.0000E*OO 7,01129E-0+ .09516

● lo- REL. ERROR
00 0.’)0000
o. 0.00000
0. 0.00000
0. 0.00000
0. 0 00000

-100 @EL. ERROR
o. 0.00000
0. 0.00000
3,*3511C-0* .65382
0. 0.00000
00 0.00000

5.0000E*OO 1, 24386E-oS .73039
l,*OOOE*O1 0, 0.00000

COSINE 2. 0000E-01 O.
SURFACc

-To* REL. ERROR
;:09236E-04 .57730

0.00000
1, 20$66E-02 .10072
3, SS32EE-04 .21932
3,817 E-3E-04 .22.so3

SURrACE
-To. REL. ERRoR

1
.To - REL. ERRoR

o. 0 90000
0. 0.00000
4,97949C-03 15212
0. 0;00000
00 0 90000

11

-70.
0.
0.
1,9609SE.
0.
0.

-To.

%
0,
0.
0.

SUn~ACE
RCL. EHROR

0000000
0.00000

.00 .10373
0.00000
0000000

SUR!ACE
MEL. ERROR

0000000
0.00000
0.00000
0000000

10
● To- R~L;,~~:~

:: 0.00000
1 ,43 bosc-o*
00

,12.292
0.00000

0. 0.OOOOO
Ik

ENEROY
5,0000E-03
1.0000E-02
1,0000C*OO
S.0000E*OO
1.6000E*Ol

ENEROY
5.0000E-03
1,0000E-02
1.0000E*OO

. .
● To- REL. ;RRoR

0, 0.00000
0. 0.00000
0. 0.90000
0. 0.00000
0. 0 00000

. .
.To - RCL. ERROR

0,00000
% O.OOOOO
0. 0,0000s
0. 0.00006
0. m,oooo,

0.00000
:: 0.00000
3.03240E-ob .27697

O; OOOOE*OO 0; 0;00000
l,*OOOEOOi 0, 0.00000 0.00000

,

.
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.

b

.

NIJMISER FLUX :NTCORATEO OVER SURFACE

TIME o. 1 .0000E-02
SURFACE RELA1 IVE

ENEROY 17 ERRoR
5.0000E-03 0, 0.00000
1.0000E-02 O. 0.00000
1.0000E*OO O. 0.00000
5.0000E*OO O. 0.00000
1.4000E*01 O. 0.00000

TIME 1000 OOE-02 1,0000E-01
sU~~ACE RELATIvE

ENEROY ERRoR
5.0000E-03 0, 0.00000
1.0000E-02 0, 0.00000
1.0000E*OO 7,72 Z76E-02
s.0000E*OO

,07031
6,32173E-03 .ob710

104000E*01 2.74300E-03 .11593

TIME 1.0000E-01 1.0000E*OO
su;qAcE RELATIVE

ENEROY ERROR
5.0000E-03 o, 0.00000
1.0000E-02 0, 0.00000
1.0000E*OO 3.72053 E-O’2 .101*2
S.0000E*OO O. 0.00000
I;+OOOE*O10. 0.00000

TIME 1.0000E*oO I.0000E*O1

%%%:03
1.0000E-02
1,0000E*OO
S.0000E*OO
1.4000E*OI

9.l~CE

0.
0.
0.
00
0.

RELATIVE
ERRoR

0.00000
0.00000
0.00000
0.00000
0.00000

NUMME.R FLUX AT UC,ECTOR

TIME o. 1.0000E-02
DI;TECTOR RELA1 IVE

ENEROy 1 EHRoR
s.0000E-03 O. 0.00000
1.0000E-02 O. 0.00000
1.0000E*OO O. 0.00000
5.0000E*OO o. 0.00000
10+ OOOE*O1 o, 0.00000

TIME 1.0000 Es.02 1.0000E-01
Ol:TECTOR

ENEROY
RELA?lvE

1 ERROR
5.0000E-03 O. 0.00000
1.0000E-02 1.146701E-29 .99997
1.0000E*OO 1. bo796E-05 .03019
5.0000E*OO 3.2 S125E-06 .03620
l,* OOOE*O1 3.;2916E-06 .030Z7

TIME 1.0000 E.. o1 1.0000E.00
0LTEC70R RELATIvE

EhEROV 1 ERROR
S.0000E-03 O. 0.00000
l, OOOOE-OZ 4o;!35+1E-10 .80352
1.0000E*OO 1o;!8952E-oS .03838
5.0000E*OO 1.u651OE-O7 .18699
104000E*OI O, 0.00000

PATH LEN07M/VOLUHt

TINE o. 1.0000E-02
CE\L RELATIvE

LNERoY ERRoR
1.0000E-01 T. $O09SE-07 .57706
SOOOOOE-O1 3. $3105E-O6 .20956
I,0000E*OO 20 )3378E-06 .1s010
5,0000E*O0 6. )8992E-07 ,17916
1.6000E*OL 7. 15237E-07 ,19121

TIME 1 .0000E .02 1.0000E-01
CELL RELATIVE

ENEROY 3 ERRoR
I.0000E-01 6. 12029E-04 .06899
S,0800E-01 7. IS813E-06 .03874
1.0000E*OO 2. Is3715E-0* .06S27
5.0000E*OO b,00373E-05 ,05492
I,4000E*01 6.21578E-05 ..3s909

TIME I.0000E-01 1.0000E*OO
CELL RELATIvE

ENERoY 3 ERROR
1.0000E-01 1.v27SOE-Ot .09*97
5.0000E-01 3, b~07ZE-05 .1S782
1.0000E*OO B.e97b3E-08 .99997
5.0000E*OO O. 0.00000
10+ OOOE*OI O. 0.00000

71HE 1.0000E,OO 1,0000E*O1
CELL RELATIvE

fiNEROY 3 ERRoR
l. OOOOE-O1 O. 0.00000
5.0000E-01
1.0000E*OO
S.0000E*OO
I,6000E*01

o.
0.
00
0.

0.00000
0.00000
0.00000
b. bOOOO

71ME I.0000E. 00 1.0000E*O1
0CTE:70R

ENEROY
REL&TIVE

ERROR
5.0000E-03 O. 0.00000
I,0000E-02 O. 0.00000
I.0000E*OO O. 0.00000
5.0000E*OO O. 0.00000
1.4000E*01 O. 0.00000

**e** *e*a***e. e*m,, ****a ***a* .**9*****m ma**. ****a m*e*99*ee*mew 30*** ** b0*9*****m9 **ee**e**80*00* *em90*9*0a**e9* 0e0*e*09a0*

lAPE OUMP NO. 2 NPS= 16414
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A7.56.41 Sulrlw
17.56.48 .LOS 01
17. S6.49 SMHIR
17.56.50 StNITR 00

SY760073
17.56.51 SUtSTR
17.56.51 SUltTII
1?.56. s1 ●CCP 00

17.5s4.51 SUMTR
17.56.51 SU14TR
17.56.s1 ●ccP
17.56.51 QCCP
17.560s1 ●CCP 1
17,56.s2 .CCP z
17.56.53, SUHTR
17.56.52 ●CCP 3
17.56,S2 S~MTR
17.56.52 SbMTR
17.56.53 Sbt9TR
18.11.46 ‘LOS 05
la.2s.34 SbMIR
10.25.3S S13M7R
lu.25.3a ●ccP 6
~a.~5.3a ●Ccp
,8.25.3a ●ccP 5
la.25,3a suM7R
12..z5.3a
le.25.3a
la.25.3a
lai2s.i3a
~1).2s.3a ‘CCP b
12..25.39 ●CCP 7
la.25.39 SUMTR
18.25.39 SU14TR
1#.25.39 SRUN
10:25.39 SRUN
1ss.25. $0 ●CCP 8
la.2.5.40 ●ccp 9
10.25.40 ●CCP 10
18.25.40 ●CCP 1A
la.25. +3 tMCPPR5
18.25.43 SUMIR
la.25.43 SUMTR
18.25.43
16.25.43
in.’25.43
i8i25X3
la,25.66
lIS.25.46
ia.25.4+
1.s.23.44
16.25.44
li;25;46
18.25.44
la.2s.44
18.25.44
.a.25.44
la. ~5.44
19.00,5a
19.00.58
19.00.59
19.00.5?
19.00.59
19.00.59

.CCP 12
●CCP
●ccP 13
SINITR

●ccP 14
●tcP 15
.CCP 16
RC~PR5
sUWR
SUH7R

19.01.00
19.01.00
19.01.00
19.01.00
19.01.00
19.01.00
19.01.00
11.01.00
19.01.00
19.01.00
19.01.00

Wnlll

SCCP
swrR

:9:rJl*oo

JOB CARD RE40 WITH hO ERRORS
CARDS 00026311
RE40. JoB REAOY 70 BE SCI+EOULEO,
CROS 1.82 72/1? /06 PACH, 14 7APE ,

.USER MONITOR OF 11/02/72 :NXTIALIZEO,

.JOB NAUE=SCHRAh L310R,0Ar E ● 72/12/07
SJOBl NAME* SCHRANOT, CAT= OS, CL= U, AC=VO6#UA=9bObCO9OM
CP, PR*lO, PL.40, TL=5P)
.FIL~ SET CCO 0PENEL3, BuFFER LENOTH =00001100.
.Ff LE SEr lNP OPChEO, BUFFER LEN07M sOOOLOIOO.
s. INITIATE ANO RUN ISCP TEST PRoBLCN.
sLAL4cL I STAGE)
SCRCATEIFS9COOETP, CL. U, PRENT*XXO0930LI
SOPEN(FS.OUUMV 8SCT=20001
.FILE SET OUHNY OPEhEO, NIFFER LEN07H
SCOPY(I=COUETP, O. OUWMYI
●F ILE SET COOf.TP OPEhEOoBUrFCR LEN07M
ROLLOUr slARrEO
ROLLOUT 00NE
XXO09301 IS ON UNIT 2 FILE COOE7P
ROLLIN STARTEU

.00032100.

.000321000

E.OO 91N

ROLLIN 00NE
SIF IFALSE.REAOY)
sLAL3EL[REAL)YI
sAFsRELIFs=OUMMYI
.FIL~ sET DuMMY CLOSEOoaUFFER LCNOTH =ooo??loo.
.FILE S3.1 STAT ISTIC5
, REAOS wRITES POSITIONS 015K ROS OISK WRS
000000000 000000320 000000000 000000000 000000019

LW4=OOOo25&555, DEVlCE=Ol
i14EWINO(COOErpl
SRUNIC. SX, B. RUNrPl
.FIL~ SET RUNrP OPEhF.ovESU?FER LENOTH .00032100.
.FILE SET OUT OPEhEO, EEUFFER LENGTH =000321000
.FIELO LENOrH 1S - 0S0776
.RUN-LCM69 CIIME 000,259 SEC.
SCOPYF I I* COOETP, O=RUN?PI
SSETOIKEY=KKTPI
SSETO.
SLOGOII=COUETPI
.E.NO
.FILE sEr IMAGE OPEhEO, aUfFER LENGTH .00064100.
.FILE stT IMAGE CLOSEO. tNJFFfR LEN6TM .ooot 4100.
.FILE S[r STATISTICS
. RE60S kRITES POSITIONS oISK ROS OILK I(RS
000000000 000000003 000000001 000000000 00000000?

Lb A=000b076344,0Ev1 CE.ol
~, FlrA, SE.PUN)
S~AIAEL~RUNl
SAFSRELIFS=COOETP)
.FIL~ SEr COOETP CLOSEO, BUFFER LI?N07H ●000321000
:F;~~D:ET STAt1511CS

mRIrES POs IT:ONS oISK ROS oISK IARS
00000040+ 000000000 000000001 000000020 000000000
. LMA.00002S6SSS,0 EV1CE=01
sSET0(KEV=KK7Pl
SSE1O.
%\?ooll. RuNTPl.
.iNO
.FILf SET IMAGE OPEkEO, OUFFER LENOTM .000t*IOO.
.FILE SS.T l)4AGk CLOSEOOBUFFER LENOTH .00064100.
.FILE SET Statistics
, RE&oS kaIrfs pOsl TloNS OISK ROS 01S!1 URS
000000000 000000003 000000001 000000001 ooo3000y3

LWA.00001112S 7,0 EV1CE=01
iIFIFALsE.7Apfl
sLANELITAPF

ASAFSRLL IFS= UNTP. AOISP=lAPEI
.FILL SET RuNTP CLOSE0,13UFFER LENGTH =OOO3?1OO*
.Ff Li SET STATISTICS
. REAOS wRITES POSI71ONS oISK ROS Of S.< MRS
000000025 000000027 000000003 000000004 000nOOOII

LWA. 0000161032, OEVICE. O1
.EOF OR EOI OfI cc FILE. FsEr. cco
.fILE SET CCO CLOSEO, flUf FER LENOTH .00001100.
.FILE SET STATISTICS
, REAOS w911ES PnS]TIONS oISK ROS oISK wRS
000000071 000000037 ooooooo~b 000000000 000 JOOOOO

LwA.OOOOOOOOOO, OEVICE=OO
,FILC SET INP CLOSEOOBUFFER LENOrH =OOol Olo OO-.

19.01.00 ,FILE SE7 STATISTICS
19.01.00 , REAOS uRITf S POSITIONS oISK R05 01S< UNS
19.01.00 000000222 000000222 000000001 000000000 000900000
19.01.00 LwA.OOOOOOOOOO, oEVICE*OO
19001.00 sUMTR :FILE sf-1 OUT CLOSEO, IIUFFER LENOTM 900032100.
19.01.00
19.01.00

,F!LE SS.1 5TA11ST1CS
, UEAUS wRIrES POSITIONS OISK ROS oISK Mf4$
000000000 000001463 0 0000000 000000000 000000002

!LUA=OOOO02170200 VI CE=03. -------
19001000 sUNTR 99 iJoE TERN INAT1oN.

.ELAPSEO CP TIME = 002&9.19E.19 .
,EST114ATE0 JOB COST S0036.02

19.02.00 ‘LoS 06 Kxooa199 IS ON UNIT 1 PILE RuNTP 800 BIN
19,02.13 SOUTPUT JS=fEUNTP oSP. rAPE 49691 #OROS
19,02.17 SOUTPUT rssoul 0sP8PRT 91s5 Moaos 13 PAOES

,

.

F lL~ COMPLIJ7E SC +RANOIBR 1
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.

CORE MAP

FILE
--.-.--
RUNTP

. ..a...ewmm.. OAyC- 72z12,08000G TIME- 20.28 .ISe*. m***ww NORMAL LOAO
FUA LMA 8LNK CON LE@3T14

●*be00009**a9e0me0 *eOOaamma*Daa*b* 0**a0*Da**9,

-------
000100
143602
143601

AOOIIESS
. . . . . . .

005535

005701

016730

017301

011327

017355
017367
017616
017537
017621
017724
020666
020502
020656
020702

.----0.

IW757
150071
140017

-------
031011

-------
051747

AO.9ESS
. . . . . . .

Oocloo
0001+2
00=276
005301
00.504
Ooo1oo
0041$2
005276
ooa30t
00’.504
000100
001S1$2
005276
rlos30i
005504
00 /100
0001$2
00>276
005301
00>504
000100
000142
00:276
00s301
00”504

COOE
LoAOER
7AEILES

PROGRAM
. . -----

SOURCE

IVCPPRS

OmPNT

FRN

IUN

AcQOER

LCM
BLOCU AOORESS
. . . ..-. . . . . . . .

NMVEO
COINFON
-------.

●

Gl
G2
03
04
OXCOM
01
02
03
06
OXCON
01
02
03
06
OXCO14
01
G.?
03
06
ORCON
01
02
03
04
OXCOM

023067
023146
023224

sY5Lln
R06REx
S9RT
ABORT
Bs4020
C6020
E?ATR
GETBA
IOUIIL
KoOER
KRAMER
LN4U7

24CKSP
BUfFEI
BUFFCO
CLOCKf
OMPXX
ENOF 1L
INPU7C
IOCHEK
LENG7H
LOCF
ourP7c
PAcKAOE
SETO
ssdTcM
SYSTEM
XIT
ALNLOO
EXP
lRArEX
RBAIEx

023275
024055
024151
024205
024241
025532
027027
030070020722

020736
021072
021157
021*00
021666
022524
022663
022732
023005
02303b

MEMORV
OUIPTS
REMARK
RE7N
SKIPR
SHIf7
801
PSCALE
N203SP

030176
030356
0304*7
030502
030532
030604
030621
03066S
030672

UNSAT lSF I tO
EXTERNALS

7WEIWNCE0
w
-------
5vcPPa5

AT
LOCA71ON

. . . . . . . .0----- . . . . . . . . . . . . . . ------- ------- -------
S06677

. . . . . . . -------
SRCOX

)4CP TES7 PROBLEM

OWP No. CU70rF CVCLE
-o -o

SOURCE No?
7

7 IFC2 CUTOFF cNCROV CUTOFF RUN TINE O.P. CYCLE GUMP CYCLE
1.0000E*02 1.0000E-03 *.9000E*P0 Soooo 50000

7[ME. 9,-S0 ❑INUTES

TOTAL
NUMBER OF
cW;:ONS

7RACI(S
PER PHOTON
S7AQTED
S0546E.EOOO

PHOTONS
PROCCSSEO
PFR WINUTE
3.5526c*03

NUNflER OF
PMOTONS
S7AR7E0
33217

fIANOO14
NuM8ERS
OENERATEO
3740703

LoSS TO
TINE
CUTOFF

o

70TAL
w 10WT
STARTEO
3.3 b18c*04

LOSS
To
ESCAPE
6456s

LOSS

;;cApE
3. 3966E-01

LOSS
TO
ESCAPE
4.558 SE-01

10TA1.
tNEROY
STARIEO
3.1 SOSE*06

LOsS
70
cAPTURE

34312

::ss

CAP7URC
6,8302f-01

LOSS
70
CAPTURE
4.6006t-02

COLLIS1OMS
PER P140TON
STARTEO
1.099 SE*OI

LOS5
70
SPLITTINO
10s391

TOTAL
TRACKS
LOST
1842+8

107AL
7RACKS
s7An7Eo
18424S

L05S TO
ENEROV
CU1OFF

o

MEIGM7
LOST
PER PHOVON
1.0225C*O0

PAIR
PnO@JcT1oN
PFR PN070N
9.13511EE-03

dEIllH7
S7ARTE0
PER PHOTON
1.oo61E~oo

LOSS TO
ENEROY
CU70FF
o.

LoSS 70
VI14E
CUTOFF
o.

LoSS TO
TIME
CU1OFF
o*

4

ENERGY
LoST
PER ●HOTON
9.45 SIE-01

LOSS 10
ENEROV
CUTOFF
o*

LOSS
TO PAIR
PROOUCIION
7.4350E-02

LOSS
TO
COMPTOM
3.6930t-01

ENEROV
STARTIZO
PER PHOTON
9042. ssE-01
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POS1T113N oArA

PHOTONS
CREATINO
A PAIR
3.1109E-05
3.0296E-03
6.6231 E-05
3. S725f-06
6.6662C-04
4.1665E-OS
4,3703E-04
1.0160E-Q5
4.5659t-05
8.7179E-06
3.399 eE-05
2.6021E-05
3.3261E-05
1.62 b6E-05
6.0210E-05
6.1846[-04
1.2042E-OS
4.s16.5E-05
1. I?41E-04
6.3221E-05
1. Z443E-04
1.9646E-06

NO, OF
PHOTONS
CAPTUREO
?.6768E-02
2.2695E-01
2.7 S96E-04
4.6708E-03
S.1?49E-03

P)40?ONS
LoST TO
E. C.

RELATIVE
ERRoR
.050s7
.0?053
.20191
.08060
.12969
.20184
.02496
,292.41
, 039S8
..23012
●0+496
.0?627
.0+047
.03854
.7Z109
.04418
.58899
.09833
.08334
038142
.22039
.08026
,21607
.14956
.22858
.05463
.02573
.01761
.03663
.02928

0.00000
0.00000

RELATIVE
ERRoR
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

RELATIVE
ERRoR
.4?179
.06380
.20633
.09361
.10507
.18244
.06098
.26386
.13797
.20124
.17272
.10634
.14187
.11628
.59997

CELL

:
3

0.
0,
0.
00
0.
0.
0.
0.
0.

●

✎

6
5
6
7
8
9

1;2067E-04
4.3893E-02
5.3060E-05
6.78 B7E-03
3.6879E-OS
$.6451E-03
3.5245E-06
2.9636E-03
1.9798E-03
s.017sE-05
3.6005E-02
7.0265E-05
7.8675E-03
1.1145E-02
2,5689E-04
1.4149E-03
1.0326E-03
2.0!398E-04
1.76 E.7E-0+
8.6928E-OS
2.13 S7E-02
904627E-02
1.0535E-01
1.698 EE.02
1.49 E.6E-OZ
0.
0.

10
11
12

;:
15
16
17

0.
00
0.
0.
0.
0,
o*
o.
0.
0.
0 0

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

.20812

.99998

.49997

.33526

.52378

.36349

.09076

In

2
21
22
23

::
26
27
20

::
31
32

0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
o*
o.

0.00000
0.00000
0.00000
0.00000
0000000
0.00000
0.00000
0.00000
0.00000
0.00000

2.58+ oE-05
1.5931 E-05
1.7185E-OS
Q.5760E-04
1.6109E.03
1.6904E-03
2.77 V7E.04
3.2313E*04
0.
0.

.22617

.2032.9

.21009

.19904

.11040

.04596

.11239

.07869
0.00000
0.00000

my,ov

10 cAPTURE
RELA71vE
ERROR
.05606
.13216FI
.27761
.00+70
.13989
.2,9077
.023113

ENEROY LOST
70 ENEROY
CurOff

RFL471VE
E@Ro17
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
O.onooo
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0000000
0.00000
0.00000

ENERGY Los7
In Palm
PI?OOUCT!ON
1.7611 E-04
2.3009E-02
●.51315E.04
Z.7599C-03
3.$716E-03
3.07z7E-04
3.3457E-03
B.510SE-05
3.6874 E-04
6.0432[-05
2.8527E-04
1.97* NE.0$
2. S2*8E-04
1. ZI08E-06
b.8f,65E-04
3.1068E-O3
9.31117E-03
2.9 R71E-0$
6.3654E-06
b.06B7E.04
1.0771 E-03
1.5407E-03
1 .?092E-04
9.935 aE-05
1..?531E-o4
3.6959E-03
1.0165[-02
1.3117[-02
1. V548E-03

QEL4TIVE
[UROR

ENEROY
LOST
TO cOMPTON
4.361 $,F-173
1.0577E-nl

PFL4T1VE
EPRoR
00 R718
,tl1963
.03607
.olna9
.f13A16
.n2*e. fJ
.nln77
.03n37
.04053
.03r5n
005765
.03144
.05380

T07b L
ENERGY
of PoS17F0
4.9?63c-03
I ,3 Q62E-01
9.0?34E-03
3,7553E-O?

CELL
1
2
3

3.9056E-04
1.0844E-02
1.2038E-05
2.491 OE-O4
3.1337E-06
5.07+ 9E-06
2.?n72E-03
2.2045E-06
3.9920E-0*
1. b509E-06
?.6343E-04
1. S13*7E-05
1.6726E-04
1.0881[-04
3.21340E-06
2.2427E-03
307532.E-06
5. IR66E-04
7.6?69E-04
1.5865E-oS
7.1014E-o5
1.1117E-06
90$301 E-06
1.0398E-05
4. EI*6SE-06
2.3960E-03

o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

.53510

.n7641

.251L57

.10731

.21542

.21871

.07?08

.292RI

.16561

.z6067

.202o9

.12333

0.561 ?E-03
3.45 b4E. n2
4.1610 E-tT?
0.5153E-03
1.7 QSf.E-O?
2.090 RE-01
2.06 E6E-03
1.3n93E-03
1 .z814E-133
2.8934E-03
8. II056E-04

●.S105E-O2
R. EIz76E-03
7. bon9t-n2
2,17 Alt_-03
2.0167E-03
1.371 ZE-03
1.8302E-03
3.101 OE-O3
1033o3E-O3
0,4172E-04
1.7756F-03
2.la61E-O?
6,s516E-04
3.7 R19E-03
7. bn5ef-03
●.29 S2E-03
1.638SE-O?
1.8715E-02
Z. S62.nC-03
1.590 CF-03
1.3405E-03
I .296nE-02
b, b497E-02
5.314 ZE-02
R.1094E-O3
E.3424E-03
o.
o*

.3n060

.03701
,2&923
.04258
.07617
.03936
.03779
.n1392
.04613z
. 67*99
.10077
.08757
.4$236
.22462
.138691
.21386
.15556
.23351
,063S2
.GZ860
.0176FI
.03716
.03037

0.00000
0.00000

.16474

.13637

.6?459

.z565b

.Q999e

.51042

.346*7

.62093

.b356n

.10679

.27034

.z4476

.zb697
OZ3316
.13570
.05464
.14236

6.11 H?E-Ob
1.07157E-03
1.6117E-oZ
30 S758E-04
2.9645C-03
6.0216E-03
3. E755E-03
1.5237E-02
I07063E-oz
2.3 R84E-03
1.sR07E-03
1.2103[-03
6.8759E-03
2,43 ZAE-02
2. L3826E-02
4. S506C-03
4.4761E-03
0.
0.

.176R63

.! 2165

.05609

.74928

.167S6

.09764

.I?116

.n5TE.7

.o191a

.04705

.II*LIOO
,0672h
,10149
.0s130
.02112
.0s612
,04258

0.00000
0.00000

0.
0.
0.
0.
0.
0.
0.

27
2R
29

1.00 Z6E-02
1,1199[-02
1.6nboE-03
1oS639E-O3
o.
0.

0.
0.
0.
0.
0.
0.

30
31
3?

.?.30z4E-03
o.
0.

.09629
0.00000
0.00000
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NUMISER OF PHOTONS CROSSXNO SURFACE

TIME o. 1000 OOE*O2

COSINE 1.0000E*OO 8.0000E-01
SIJRFACC 10

-To* R#EL. ERROR ● To- SEL. ERQOFI
o. 0.00000 0. 0.00000
0. 0.00000 0. 0.00000
7. S660ZE-03 .027s0 3,soaEllc-o* .05562
7.72822E-Ob .05956 0. 0.00000
a.l19s9E-o* .07519 0. 0.00000

ENEROY
5.00n0E-03
i.000oE-02
1.0000E*OO
5.0000E*OO
1.4000E*01

SURFACE
-70. REL. ERROR

1.611 +90E-03 .64028
9.43292E-03 .1465$
6.23907E-01 .01136
2.36114E-oZ .01987
2. C3329E-02 .02086

SURFACE
-To. REL. ERROR

o. 0.00000

1
*TO. REL. ERROR

o* ?.00000
o. 0.00000
3.02245E-02 .04797
0. 0.00000
0. ..00000

11
● 10. REL. ERROR

o. -.00000
0. *.00000
o. J.000oo
o. 0.00000
0. , .00000

SURFACE I*
-70. nEL. ERRoR .T13- REL. ERROR

o. 0.00000 0. 0.00000
0. 0.00000 0. 0.00000
1.45012E-ol .01734 o* 0.00000
1.01233E-02 .02675 0. 0.00000
1.65257E-02 . 0277? o. 0.00000

ENERGY
5.. OI7OOE.O3
1.0000E-02
1.0000E*oo
5.0000E*OO
I.*o OOE*O1

o. 0.00000
1.2 Qo06E-oz
2.3+054E-03

.03034

.06260
2.3 E.834E-03 .047.39

COSINE 8,,0000E-01 6.0000E-01
Sul?f

-10. REL. ERROM
1oOO35OE-O3 .5291.?
6.22171E-03 .169o7
2.63121E-01 .01504
1.$277 SE-OZ .0’2570
1.08799E-02 .027o3

:ACE 1
.To - REL. ERROR

~.01401E-06 , ?9055
o. .I.00000
2. 79$65E-oz .04882
0. J.000oo
o. ..00000

SURFhCE
-To* REL. [RRoR

o. 0.00000
0. 0.00000
z.02531E-03 .02812
2.096133E-OS .09333

10
.TQ - RC1.. ERROR

o. 0.00000
0.00000

::60916C-04 .05361
0. 0.00000
0. 0.00000

ENERGY
5.0000E-03
1.0000E-02
1.0000E*OO
5.0000E*OO
1.4000E. ol o. 0.00000

SIIRFACC
-TO* nEL. FRRoR

o. 0.00000
0.00000

~:56375E-02 .03676
Z.66b53E-03 .05600
2.13545E-03 .06612

SURFACE
-TO* REL. ERROR

o. 0.00000
0.00000

%OQ553E-03 .04839
S.60]74E.06
4.09931E-04

.0965s

.15349

11
● To- REL ERROR

o. 0.00000
0. ,.00000
0. 0.00000
0. ..00000
0. fi.000oo

16
.7.3 - nCL. ERRoR

o. 0.00000
0. 0.00000
00 0.00000
0. 0.00000
0. 0.00000

ENERGY
5.0000E-03
1.0000E-OZ
I.0000E*OO
5.0000E*OO
l,4000E. ol

COSINE 6.0000E-01 4.0000E-01

ENERoY
5.0000E-03
1.0000E-02
1.0000E*OO
5.0000E*oo
lo4000E.ol

iNVACE 1
.10. RtL ERROR

o. 0.00000
0. .00000
1.89200E-02 .05727
0. J.00000
o. 0.00000

11

SUIWACC
-70. I?EL. ERRoR

o. 0.00000
0. 0.00000
1.40196E-03 .03428
6.0 E1373E-Ob .19238
0. 0.00000

SURFACE
-To* IWL. ERROR

o. 0.00000
0. 0.00000
6.35319E-03 .08296
1. 12392E-0* .21936
8.02802f-06 .99998

10
. To

o.
0.
3.333s1
o*
o,

16
● TO

o.
0.
0.
0.
0.

. REL. ERROR
0.00000
0.00000

IE-06 .05B25
0.00000
0.00000

-To. REL. ERROR
4*01401E-04 .79055
4
1
P.61611E-03 .19678
,.41453E-01 .020%7
7.56 R61E-03 .03615
?062260E-03 .03819

WWF ACE
-To. RFL. FRRORENERGY

5.0000E-03
1.0000E-02
1.00001*00
5.0000E*OO
104000E*01

. . .
0.
0.
0.
0.
0.

To - nE1. . ERnOn
0.00000
-).00000
0.00000
..00000
0.00000

. nEL. ERROR
0.00000
0.00000
0.00000
0.00000
0.00000

.-.
00 O.iloooo
o. 0.00000
2.16057E-03 .06828
LI.5.9060E-05 .21919
0. . 0.00000

COSINE 4.0000E-01 2.0000E-01
SURFACC

-To* PCL. FRROII
o. 0.00000

0.00000
~:57608E-04 .04310
o* 0.00000
0. 0.00000

SURFACE

10
● To- REL6.~:~;:

0.
0.00000

::92666E-OS .06029
0. 0.00000

SURFACE
ENERGY -To. REL. ERROR

5.0000E-03 2,00700E-ob .70709
1.0000E-07 2.91016E-o3 .2779S
1.0000E.00 5,93782E-OZ .03230
5.0000E.00 2.68638E-03 .06305
1.4000E*OI 2.60509E-03 .06398

SURFACF.

1
● To- nEL . ERROn

1.00350E-06 .99998
0. -.00000
1.20930E-02
o.

.06067
..00000

0. 0.00000
11

-.
0:00000

14°”
ENERGY .70. REL. ERROR

5.0000E-03 O. 0.00000
1.0000E-02 O. 0.00000
I.0000E*OO EI.921703E-04 .12274
S.0000E*OO 8.s2977E-06
1.4000E.01 o.

.55452
0.00000

.70. REL. ERRoR
o. 1.00000
0. 0.00000
0. ).00000
o. 0.00000
0. ..00000

-10. IIEL. ERRnR .To - REL. ERRoR
0.00000 0. 0.00000

100 0. 0.00000
.34026 0. 0.00000

0.00000 0. 0.00000
0.00000

0.
0. 0.000
30 S925U-06
o.
0. 0.00000 0;

COSINE 2.0000E-01 O.

ENERGY
5.0000E-03
1.0000E-02
1.0000E*oo
5.0000E*OO
1.4000E*01

REL. ER%ACE-To.
3. O1O51E-O4 .57732
3.01051E-04 .99998
1.17912E-02
3, B9359E-04

.07240

.1s684
4,s3583E-04 .15*65

sUflFhcC
-To. nEL. ERROR

0. 0.00000

1
.To - REL. ERROR

o. ..00000
0. 0.00000
5.0 S765E-03
4.021302E-06

.10776

00
.Q9998

11
J.00000

● To- REL. fnROR
o. $.00000
00 0.00000
00
0.

0.00000
0.00000

0. ).00000

- 10
0.

1. ML. Efi
0.0(
0.01

7E-04 .07
0.0(
O*OC

. REL. E&
0.00
o.oa
O.oc
O.oc
000G

wRrbcr
IOR

10
● Tl3- nE1..EneOR

o. 0.00000
0. 0.00000
1.QZ999E-04 .08846

0.00000
:: 0.00000

14
● 7l3- PEL. ERROR

o. 0.00000
0. 0.00000
0. 0.00000
0. 0.00000
0. 0.00000

100
100
;06
100
)00
ilJWhCE
IoR
100
100
100
100
100

0.
1 ,9sss
o.
0.

ENERGY
S.0000[-03
1 .0000E-02
1.0000E*OO
5.0000E*OO
1.4000E*01

- 70
0.
0.
0.
00

0. 0.00000
3.09675E-04 .10353
0. 0.00000
0. 0.00000 0,

I

k
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.
.

NUMBEII FLUX INTEOUATEO ovER SURFACE

TIME 0, 1.0000E-02
SURFACE RELATIVE

fNEROY 17 ERRoR
S.0000E-03 o. 0.00000
1.0000E-02 o. 0.00000
1.0000E*OO O. 0.00000
5.0000E*OO o. 0.00000
1.4000E*01 o. 0.00000

TIME 1.0000E-02 I.0000E-01
RELATXVE

ENEROY ERROR
5.0000E-03 0.00000
1.0000E.02 0.00000
1.0000E*OO .05450
5.0000E*OO .06721
1.40001.01 2.79901i-03 .08264

. . .
SURFACE

17
0.
0.
2..0078 FIE-O2
3.57769E-03

TIME 1.

ENEROY
5.0000C.03
1.0000E-02
1.0000E*OO
5.0000E+OO
1.4000E.01

,0000E-01 1.0000E*OO
SURFACE RELATIVE
17 ERRoR

o. 0.00000
0. 0.00000
3.$l178E-02 .07053
0. 0.00000
0. 0.00000

lIHE 1.0000E*oo 1.0000E*O1
SURFACE RELATIvE

ENEROY 1? ERROR
5.0000E-03 0. 0.00000
1.0000E=02 O. 0.00000
I,0000E*OO o* 0.00000
5.0000E*OO O. 0.00000
1.4000E*01 0, 0.OOOOO

NUHFIEP FLUX Ar OETECTOR

TIME o. 1.0000E-02
OETECTOR

ENEFIOY
RELATIVE

1 ERROR
5.0000E-03 o. 0.00000
1.0000E-02 o. 0.00000
I.0000E*OO O. 0.00000
5.0000E*OO O. 0.00000
1.4000E.01 o. 0.00000

ENERGY
S.0000E-03
1.0000[-02
1.0000E.00
5.0000E.00
I.$OOOE*OI

TIME 1,

ENERGY
5.0000E-03
1.0000E-02
1.0000E*OO
5.0000E*OO
l. boon~. ol

rluE 1,

ENERGY
S.0000E-03
1.0000E-02
I.0000E*OO
5.0000E*OO
1.4000E.01

)OOOOE-02 l. OOOOE-O1
OETECTOR RELATIVE

I ERRuR
o. 0.00000
9.71985E-30 .Wwn
1.67103E-o5 .02255
3.30998E-06 . 025s4
3. 12255E-06 .02215

,OOOOE-O1 1.000, OC*OO
OETECTOR RELATIVE

1 ERROR
o. 0.00000
2.14581E-10 ,78412
1035727E-O5 .03892
1.69817E-07 .37664
0. 0.00000

,0000E*OO l,#oOGE*Ol
OETfCTOR RCLA71VE

1 ERRoR
o. 0.00000
0. O. GOOOO
o. O. GOOOO
o. 0;00000
o. 0.00000

PATH LENOTH/VOLUNE

TIME 00 1.0000E-02
CELL RELATIVE

ENERGY 3 ERROR
1.0000E-01 4.17716E-07 s::;;
5.0000E-01 3.12166E-06
1.0000E*OO 2. b60B5E-06 .12528
5.0000E*OO 6.03* 93E-07 .12646
1.4000E*OI 6.61106E-O7 .14639

TIME 1. OWOOE-02 1.0000E-01
CELL RELATIVE

ENERGY 3 ERROR
I.000oc-ol 4. OE.842E-04 .04696
5.0000E-01 7.41274E-0* .02636
1.0000E*OO 2.79005E-OC .03420
5.0000E.00 S.096452-05 .03800
1.6000E*01 5.9 S074E-05 .04222

TIME 1.0000E-01 I.OOOOEo OO
CELL RELATIVE

ENERGY ERROR
1.0000E-01 1. 789;3E-04 .06573
S.0000E-01 3086500E-05 .I0721
1.0000EoOO 1.a9136E-07 .59416
5.0000E*OO O. 0.00000
1.4000E*OI 0. 0.00000

TINE I.0000E*OO
CELL

ENEROY 3
I.0000E-01 O.
500000E-01 O.
1.0000E*OO O.
5.0000E*OO O.
104000C*OI o.

1.0000E*OI
RELATIVE

ERROR
0.00000
0.00000
0.00000
0.00000
0.00000

.e*e*9. e . e *m*m9m e m 9.*... **.. **.. * . . .. b*.99eb. e*.9m*. *..99 m**99m9em* * . mm a b * . *m*** ***** ee*a9*. m*9*m*.. b*. m.9...9... e... e . .

b

lAPE OUMP NO. 3 NPSS 33217
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.

20.25. s6
20.25.59
20.26.01
20.26.02

20.26.03
20.26.03
20.26.03

SBMIR
‘LOS 01
SllMTR
SRMTR 00
SV7600?3
SUMTR
SUMTR
●CCP 00

JOB CARO REAO MITU NO ERRORS
:;:: 000030s

JOE REAOV TO BE SCHEOULEO,
CROS 1,82 72/12/06 MACH. 16 (APE

.USER MONITOR OF 11/02/72 IN1T14LIZELJ.

.JOB NA)IE=SCHRANO IV JOOATE = 72/12/08
SJoulNAME.ScHRANoT .CATmo5. CL.u,4c.vo6. uAm9bo6cosoM
cP, PF1.Io,PL.+o,TL.5MI
.FILE SET CCO OPENEO. LIUFFER LENGTH .0000 IIoo.
.FILE SET iNP OPENcO, BuFFER LENOTH .f sQIoloo.
%. CONTINUE RUN--MCP TEST PROBLEM.
SLA8ELISTAOCI
SCREATE lFS.RUNTPOCL=U. SCTs2000.PREMT. XXOO131991
OISK EPPOR CHN.2,3 L3[SK. A FS=SYSLIII REO*Rf AD
ERRN=OO02 TRKN.0on5 SCTNmOOo4 NOON=OOOO vR490601
PPNO.0003 sI+TR.0005 S“SE.oo06 SIXNE.000o SPAR.00oo
511 R.0s02 SPAR.OooO ST IP.0502 5T2p.2ooo f 3AR.o~oo
SOPENt F<.0UN14Y. SCT.2000)

.
20.26.03
20.26.03
20.26.03
20.26.03
20.26.03
20.3’6. ot

SUMTR
SUMIR
●CCP
●CCP
●CCP
SBMTR
SBU7R
SEXMTR
SBNIR
●CCP
SUMTR
●CCP

:1
01
01
01
2

3

20.26.0+
20.26.04
20.26.0+

0PENE0,8UFFER LEN07M .L.JO321OO..F1iE S~T 0UM14Y”-” - ‘-”
scow I I. RUNTP, O. OUMMYI 10 VER!fy POIDATXZR#oRO
s

20.26.0$
20.26.04
i! 0.26. O5
20.26.13
20.28.11
20.28.12
20.28.13

SUNIR
SUMTR
SIXMTR
‘LOS CS
SUMTR
S9NTR
●CCP 4
●CCP
●CCP 5
SUNIR

.FILE SET RuNTP OPENEO, SJJFFER LENoTM .000321~oo
ROLLOUT sTARTEO
ROLLOUT 00NE
xMO08199 !s ON UNIT 1 TILE RUNTP 000 BIN
ROLLIN sT4RTE0
ROLL IN 00NE
SIF (F AL$E. REAOY)
SLARELl RE40YI SUCCESSFUL STAOINO

S=LIUMNVl
OUMMY CLOSEO, BUFFER LEN07M =ro032100.
“-tTISTICS

iR[TEs PoSITIONS OISK IIOS OISK w9S
)0000000 0000001s0 000000000 000000000 000000010

. LWA=OO0014115S OOEVICC.03
snr.vrdntnk,ti,~,

20028. i3
20.28.13
20.28.13
20.28.13
20.28.13
20. ZR.13
20.28.13
20.2n.13
20.28.13
20.22..13
20..? .S. ]3
20.28.15
2O.29.1O
20.29.11
20.35.30
20.35.31
20.39.21
20.39. ?1
20.39.21
20.39.21
20.39.21
20.39.21
20.39.21
20.39.21
20.39.21
20.39.21
20.39.21
20.39.21
20.39.21
20.39.21
20.39. ?1
20.39.22

SAFSREL [F!
.FILF SET
.FILE SET ,,<
. READS I

●CCP t
.CCP 1
●CCP t
●CCP 9
SUMTR
SBHTR
SRNTR
SBMTR
SBMTR
NCPPR!
SUMTR
SUMTR

...s....”........
5SE101KEY-KKTp)
SSE1O.
sLOGO( I. RUNTPI
.FILE SCT OUT OPENEO. OUFFER LENOTN .e13032100.
ROLLOUT STARTEO
ROLLOU1 DONE
ROLLIN sTARIEO
ROLLIN DONE
.ENI-I
.~I~E SET IMAGE OPENEn OOUFFER LENGTH .CJO641OO.
.rILE SET IMAGE CLOSEO, BUFf ER LENOTM 90006610@.
.FILE SE7 STATISTICS
. REAOS XIRITES PoSITIONS OISK ROS >ISK URS
000000000 000000003 000000001 000000000 000000003
. LWA-OOOO1\ 1257. OEVltE=Ol
SIFIFALSE=TAPEI.CCP 1I

●CCP
y“xl

SLAREL{TAPEI
SAFSREL IFS= RUNTP, A015P=STAPE, POSMT=XXOOS.1991
●FILE SET RuNTP CLOSE13,BUFFER LENOTN S1 0032100.
.FILE SET STATISTICS
. REAM WRITES POSITIONS O]SK ROS LTXSK URS

00000017? 000000002 000000003 000000016 00000000?
. LWA=OO002042S1 DOEVICE=OI
.EOF OR EO1 ON CC FILE. FSF1=CCOSCCP

20.39.22 SUMTR
20.39.72
20.39.22
20.39.22
20.39.22
20.39.2? SUHTR
20.39.22
20.39.22
20.39.22
20.39.22
20.39.22 SUHTR

.FILE SET CCO CLOSEO. BUFFER LENOIH .I, JOOIIOO.

.FILE SET STATISTICS

. REAOS WRIIEs poSITIoNs olsK Ros J1SK WRS
000000046 000000025 001)000023 ooOoooooo >oooooooo
. LUA. 0000000000 VOEVICE. OO
.FILE SET INP CL05EOi EUFFiR LENOTH .rJOIOIOO.
.FILE SET STATISTICS

OISK ROS
000000000

. . . . . . ..- ..”. ,—..
CLOSE0,8UFFER LENGTH .ITOO321OO,

. RfAoS - WR]l Ei”-Po SI; IOr.xs
Ooonooool Onooooool 00000000:

0 LuA.OOOOOOO. on. hFu IPr.. n

.FILE SET OUT
●FILE SET STATISTICS
. REAOS URlf ES PoSITIONS
000000000 000000560 0(
. LWA=OOOOO10600, OEVIC
.JOB TERMINATIoN,
.ELAPSEO CP T[PE ● 0028 S..-- .—.ES ---

31SK UIXS
000000000

20.39.22
20.39.22
20.39.22
20.39.22
20.39.22 SUNTR 99

Of SK IIOS 31 SK WRS
00000000 000000000 000000001
- ‘cE=03

.2T91o .
)TIMMTED JOB C05T 30036.03
108199 IS ON UNIT 1 FILE RuNTP

FS=RUNIP EH:;E
bOO BIN

677S4 uORDS
rs.oul 4681 MOROS 6 PAoES

20.39.30 ●LOS (6
20.39.60 SOUTPU1
20.+0.00 SOUIPU1

Xxo_-

FILE cOMPLETE SCNRANOIVJ 2

ALT:533(260)

45


