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ABSTRACT

A description of the Monte Carlo photon codes, MCG and MCP,

is given.

Since these codes contain many features in commou

with the Monte Carlo neutroa code MCN, which 1s described in
LA-4751, we concentrate on the details peculiar to processing
photons in each of these programs. This report leans heavily on
LA~4751 and 1s intended to be used in conjunction with it wken

dealing with a photon problen.

The parts of the photon cedes

which are the same as in MCN are clearly indicated.

In Part 1, an account is given of MCG.

This code 1is suit-

able for aolving & wide variety of gamma transport problems.
The physical processes treated are pair production, Compton

scattering, and photoelectric absorption.
assumes photons with encrgies between 1 keV and 100 Mev.

The collirZon routine
The

possible sources, geometry, and output available to the user are
described, together with the Monte Carlo methods and cross section

dats employed.

Part I describes MCP, which has a more sophisticated Monte
Cario collision routine for photons of energy 1 keV to 15 MeV

colliding with atoms of 2 = 1, 2, +++, 94 at rest.

The routine

takss account of incoherent and coherent scattering factors, and

of the possibility of fluorescent emission following photo-electric
absorption, as well as sbsorption in pair production with local
enission of annihilation radiation.

In Part II1, a sanple problem is set up and run using both
MCG and MCP, with the complete computer listing displayed in

each case.

PART I

MC5:

A. INTRODUCTION

The Monte Carlo gammi code MCS has many fea-
tures in common with the neutron code M{N, vhich is
desczited in l.A-!o751.1 in the interests of brevity,
we will not describe in detail the features which
sre the same in the two codes but merely point out
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that they are identical, and ve refer the reader to
LA-4751 for the detaila.

Setting up & problem for MCG is quite similar
to setting up one for MCN, with only a few differ-
ences resulting from the altered collision routine




for photons as well as from the slight modifications
of the output tallies.

The units used in MCG are the same as those
uged in MCN and are as follows:

1. Lengths in certimeters.

2. Times in shakes (10_8 sec).

3. Energies in MeV.

4. Atomic densities in units of 10°° atoms/cm-.

5. Cross gections in barmns (10~24 cmz).
B. GEOMETRY

The three~dimensional geometry package in ¥CG
is identical to that in MCN. The code will hemndle
spatial cells bounded by first- and second-degree
surfaces, as well as some fourth~degree surfaces
(elliptical tori). The reader is strongly urged to
read the description of the geometry in LA-4751,
since the most common errors made in setting up a

problem occur in specifying the geometry.

C. COLLISION ROUTINE

The physical processes treated are photoelec—
tric effect, pair producticn, and Compten scattering
on free electrons (alternatively, the code provides
for Thomson scattering in place of Compten scatter-
ing, 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 photoelectric effect is regarded
as an absorption (without fluorescence), scattering
(Compton) is on free electrons (without usge of form
factors), and the highly forward coherent scattering
is ignored. Thus the total cross section Ut is re-

garded as the sum of three cemponents.

(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 scattering as influenced by the appropriate
form factors cf. Parr II.)

1, Cross Sections. The Howerton Photon Inter-
action Library in ENDF/B format (Ref: UCRL-30400,
Vol. VI) was the source of cross sections used in
the code, The latter yields tables of values of

c;e(z). U;P(Z). 93(2), and 0}(2) for elements with
the atomic numbers Z = 2, 2, ---, 83, 86, 90, 92,
and 94 at a common sequence of 166 emergies Ei’
i=1, 2, ***, 166. These energles include the
photoelectric edges above 10 keV of all elerents
provided for and were otherwise so chosen that lin-
ear interpolation yields good accuracy at inter-
mediate points. Always consecutive energy values
are ppaced so that the chamge in emergy is 107 or
less.

An injtiation code prepares, for each material
region in the problem, a single list of macroscopic
total cross sections Zi and required probabilities.
This is a simplification allowed by the use of an
zaergy mesh common to all elements Z, and it allows
considerable saving in machine time for problems
involving highly composite media.

2. Photoelectric Fffect. This is treated as

an absorption, with a corresponding reduction in
the photon weight W, and hence does mot result in
the loss of a particle history. Om every coilision,
the weight W ope/crt and energy Ewcpelvc are tallied
in the appropriate bins. The non~captured weight
w(l - cpelot) is then forced to suffer either pair
production or Compton scattering with the proper
depéﬁdent probabiliries.

3. Pair Production. In a collision resulting

in pair production (probability opp/(ot ~ Ope)), it
is assumed that the kinetic emergy W(E - 1.022) MeV
of the electron-posiiren pair produced is deposited
as thermal energy at the time and point, with iso-

tropic production of one gamma of energy 0.511 MeV,
and weight 2W, which 1s followed further.

4. Compton Scattering. The alternative to
pair preduction (when both are possible) is Compton
scattering on a frea electron, with probability
cs/(crt - Gpe). In the event of such a collision,
the objective is to determine the energy 1” of the
scattered photon, and y = cos 8 for the angle & of
deflection from the line of flight. This yields
at once the energy W(E - E”) deposited at the point
of collision and the new direction of the scattersd
photon.

The differential cross section for the process
is given by the Klein-Nishina formula

K(ax,u)da = m-: (m‘/u)2 (@’/a + afa” + u2 - i)dp ,



where ro is the classical electron radius, o aad o~

are the incident and final photon energies in units
2

of 0.511 MeV (x = E/(mc”), where m is the mass of

the electron and ¢ is the speed of light), and
a” = af[1+al@ -w)] .

Changing varisbles from u to x = 1/[1 + a(l-p)}
on£= (1+ 2a)"1 < x €1, one finds the probability
density function for x to be

p(x) = g(x)/G(E) s

1 2

where g(x) = x+x ~+u° -1 ,

p=1+atl- @t
1
and G(x) = f g(x)dx .
X

Thus, @ random number r determines x by the implicit

relation

r = G(x)/G(E)

1 _ (ux)-:

and consequently the required p = 1 + o
and 0” = gx, E* = 0.511 a”,

An accurate epproximation
x = H(y) of the function y = G(x) allows rapid de-
termination of x = H[rG(E)], and this is now used in
place of earlier methods.

5. _Thomsen Scattericg. One may optionally

2,3 for the inverse

choose Thomson scattering iv place of the Klein-
Nishina scattering function. Here the photon scat-
ters with the probability density function in u

given by

a+vda

pluldy =

o

with no loss in energy. If a table of values for

By is stored, where

1 2
] (1+u")dy , 1=0,1, ***, N »

then by choosing the integer 1 randomly on 1ts range
yields N equally likely discrete scattering cosines
Hy- In the precent code N = 128 (a power of two is
used because of the ease of selecting i1 on a binary
machine). One may, if more accuracy is desired,

linearly interpolate between these equally likely
values of vy but the present code does not include

this feature.

D. ESTIMATION OF ERRORS

The error analysis in MCG is identical to that
in MCN, and we refer the resder 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 discussion in MCN carries over verbatim to
MCG, with the same options available in the lattr
code.
Standard Tallies.

sape definitions used for currents and fluxes as in

Same as im MCN, with the
the neutron code. (The reader accustomed to the use
of other terms such as flux and mean intensit' for
what we call current and flux, respectively, should
take careful note of the fact that we are using ter-

minology ccmmonly used im neutron transport theory.)

F. EXECUTION OF MONTE CARLO PROGRAMS

(In the following, much of the description for
¥CG is the same as for MCN~-simply substitute MCG
for MCN, and MCGI, the initiation code, for the cor-
responding neutron initiation code, MCNI.) We shall
1list below the photon prsgrams corresponding to
those listed in LA-4751.

except for the obvious changes mentioned above, we

When they are idemtical,

shall simply indicate by the words "same as in MCN".

l. Initiation. Same as in MCN.

2. Running. Same as in MCN, except that the
run card has & different format. New the 2nd entry
on the run card is weight ¥R, and the 8th entry (the
rven card in MCN has only 7 entries) is a weight
WC < WR. (Both WR and WC are set by the user, sub-
ject to the condition WR > WC).

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

When the weight W

I(source) is the izportance of the source rezion and

I{n) 18 the importance of cell n where the photon



=TT

is lorated ~- then if a random number
r < W/[WR * L(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 as in MIN.

4. Card Format. Same as in MCN.

5. Problem ID Card. Same as in MCN.

6. Cell Cards. Same as in MCH.

7. _Surface Carda, Same as in MCN,

8. Data Cards.
a. Cell Specification Cards. Cards IO and

Y6 apply to MCG in exactly the same manner as in
MCN. The thermal specification cards RO, K1, ---,
Rn do not apply. The Y7 card in MCG specifies the
energy cutoff for each cell, below which energy the
photon is dropped and not foliowed further.

b. Source Cards. Same as in MCN.

c. L Card. Does not apply to MCG.

d. Function Cards. The description im
LA-4751 of these cards carries over to MCG, with a -
couple of exceptions.

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

Flux tally at points. 1In addition t¢ the F5, E5,
und T5 cards, an edditiomel card, calied the A card,
has been added. This card containz the list of

cells which contribute to the fluxes at the point
detectors; that is, collisions in these cells, and
only these cells, are a2llowed to contribute to the
fiux at each of the designated points. If the A
card is missing, collisions in all cells contribute
to the fluxes at the point detectors.
(2) Tne second exception occurs for n = 6:

Capture tally in cells. Here MCG departs from MCN.
MCG automatically (without any action on the part
of the user) gives for each cell in the problem the
nuzber (i.e., the weight) and energy of photons
captured (from the photoelectric effect), the number
and energy of phocons lost to emergy cutoff, the
number of photons creating a pair and the energy
lost in the process, and the emergy lost in Compton
scattering collisions.

e. DO Card. This section does mot apply.
A DO card in MCGC means that Thomson scattering re-~
places Compton scattering. The emergy cutoff in
MCC 1s given per cell and, as described above,
appears cn the Y7 card.

. Material Cards. The section applies to

MCG if the nuclide cross section ID is replaced by
the Z (atomic number) of the element.

APPENDIX A
CONTROL CARD DECKS

Sawe as in MCN.

APPENDIX B
SOURCE SUBROUTINFS

Same as {n MCN, except for Sec. V¥ — Random
Number Generators. The function IRNS (KRN) is re-~
placed by 2%FRN(KRN) - 1.



PART 11

MCP: A GENERAL MONTE CARLC PHOTON CODE

A. INTRODUCTION

The general photon code MCP has many features
in commecn wirth the gamma code MCG, namely, the vari-
ety of sources, the output, the varlance reducisng
techniques, and the general geometry routine. 1In
fact, the two codes are virtually identical to us=.
However, the conllision subroutine in MCG was intend-
ed only for photons of relatively high energy, with
fluorescence and coherent scattering ignored, and
incoherent scattering subject ¢o the unmodified
Klein-Nishina cross section for free electrons.4

The code MCP, for photons of emergies 1 keV to
15 MeV, contains a new collision routine, described
below, providing for fiuvorescemt emission, and the
modification of Thomson and Kiein-Nishina differen-
tial cross sections by appropriate form factors
which take binding effects into account.

A library tape (LT) has been prepared, incorpo-
rating all constants required by the collision code,
for elements Z = 1, **+, 94, in a form designed ic

expedite computation.

B. FREE PATH
The LT contains, for each Z, a table of the
logarithms Li(z) = &n Ei(z) of suitable energies,
including the photoelectric edges, and a wmatrix
@ = ta o)), 1isting for 3 =1, 2, 3, 4, the
logs of corresponding cross sections (when the lat-
ter are nonzero) for incoherent scattering, coherent
scattering, photoelectric effect, and pair produc-
tion, respectively. The recent compilation of data
by Storm and Iaraels was used, for all listed ener-
< 15 MeV,

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

gles E In the case of scattering
tained by numerical integratiom, based on the same
form factors used in the Monte Carlo treatment of
such collisions, and referred tc below.

In the collision code, a photon of energy E,
starting from a point of a particular medium, has a

free path

4
- N
r=1/)3 v 21 oj(z)] ,

where 2 runs over all elements present in the medium,
N(Z) is the corresponding numerical density, and
oj(Z) is the cross section for process j, each log-
log interpolated to energy E. A random number r on
{0, 1) then determines the {infinite medium) distance
to collision, d = -1 n r; and the eventuality of
escape from, or cellision within, the current region,
follows from the geometry routinz of MCP.

In the event of collision, two random numbers,
r, aad r,, serve to designate the element Z hit, and
the process j responsible. The former results from
a corcparison of rlll with the partial Z-sums obtained
above, and present in ihe memory. The latter process

j is determined by a similar comparison of
x4

r, zi cj(z) with thz partial sums involved, the in-
1

dividunl Uj(z) being also retained from the % compu-
tation.

Note om Interpolation.
for the partial cross sections oj, at an energy E

Log~log interpolation

between tabulated energies Ei-l < Ei’ leads to the

result

where a = (in Ei - fn E)/(4mn E1 - fn Ei-l)'
at+b=1, a,b >0,
total cross section, and as the probability of pro-

It is expedient to regard as the

cess j at energy E, the values of ¢ and Uj/o, where
4

o is the sun zz GJ of the cr1 so found, and not the
1

log~log interpolated value ¢” of the total croas

section. For, the relation

o= 33, bl EY < (3, o)

1

a

(3, ) -

ie an obvious consequence of Holder's inequality,

PREEA (Exi"’)a (>



1

strict unless yJ/b = kxlla

3

Hence, in practice one has ¢ < ¢”, and use of ¢” in
place of 0 may lead to absurdities; e.g., pair pro-
duction, determined abcve by default (after the
other three processes are tested), would occur at
all energies E 2 1 keV.

This shows that adoption of log-log interpolat-
ed partial cross sections is inconsistent with a
log-log Interpolated total cross section.

Cc. INCOHERENT SCATTERING

The objective, 1in the event of such a process
(j = 1), is to determine the angle © of scattering
from the incident line of flight (and thus the new
direction via the general code), tite new energy E°
of the photon, and the local erergy deposition E - E”
(the recoil k.e. of the electron).

Incocherent scattering is assumed to have the
differ=ntial cross section altz.a.u) dp = I1(Z,v)
x K(a,u) du, where I{2,v) is an apprrpriate scatter-
ing factor, modifying the Klein-Nishina (E-N) cross

section

2 (a” 212, 2
. . - e a. - 3
Keawdp = 72 (&) |2+ 0% o afan .

As 1s customary, ¢ and ¢ denote the incident and
scattered photon energies, respectively, in units of
electron rest enesgy m:z, a” = affl + a(l - )],

b= cos 6, and 1, = e2/ve’ = 2.81776 x 1077 cn, the
"classical electron radius.”

Qualitatively, the effect of I(Z,v}/Z is to de-
creagse the K-N cross section (per electron) more
extremely in the forward direction, for low E and
for high Z independently. For any 2, I1(Z,v) in-
creases from 1(Z,0) = 0 to I(Z,#) = 2. The para-
meter v = v(a,u) 15 & given function of o and i
which, for a particular incident energy o, increases
from v(as,1) = 0 at U = 1 to a maximum value
3 = v(a,-1) at u = -1. The essential features of
1(2,v) are indicated in Fig. 1.

The complete tabulations of Cromer and Msnn6'7
(and of Brosm8 for a few low Z) are used for all
z2>2, v< 8, and we set 1(Z,v) =2 for v > 8.
These tables, for v, " 0, ***, Va3 = §, are recorded
without change on the LT, and those required form

z,v)/z

o ’ : ! i

4 5 6 7 8
v

(o] ! 2

w

Fig. 1. Incoherent scattering factor.

part of problem storage. Linear interpolatiom is
used as necessary. The parameter v is here the
inverse leagth v = sin % arA (R) - Ko/l - U ,
K = 1078 me/(/Z h) = 29.1645 cn >, with maximal
vailve v = /2 Ka for given a.

For Z = 1, we use the exact formula9 I(l,v) =

1-(1+ vz)- , with the dimensionless parameter
ve=amnaZd W/ =Ko/ -1, K =hc//Ze =
96.9014, v = YZ K"z . Here a = 1%/me? is the first
"Bohr radius".

The method of sampling for p = cos 8, in both
coherent and inccherent scattering, 1s based on the
following:

Principle. Let P(y) = Cy F(y) Q(y) on (a,b),
where P(y) and Q(y) are probability densities,
0<F(y) €1, and co > 1 1s a constant.
ticle is tentatively assigned to (y,y + dy) with
probability Q(y)dy, but the assigmment is ratified

only with probability F(y¥), the process being iter-
b

ated with probability 1 - J ?(y)Q(y)dy, then the
a

If a par-

probability of the perticle being definitely assigned

to (y,y + dy) 1s P(¥)dy. (The value of CO is irrel-
b

evant for the process). For,f F(9)Q(y)dy = cal <1,

a

and the probability im question 1s seen to be

-.]

2

k
F(yQs)My (L - ¢g) = ¢, F(y)Ay)dy

= P(y)dy .

To apply this to :ncoherent scattering, we
write ot(z,a) and Ut(u) for the total incoherent and



K-N cross sections, and express the probability
density for scattering into (u,u + du) in the form

1(2,5)0 (a)
P =t = ol(z,0,m /002,00 = ——F—
0, (Z,0)

I‘ZIV! K!u } 2 -
T “ o, " G XFB xewm .

We therefore assign u tenatively with K-N probabil-
ity Q(u)du, racifying with probability F(u) =
I(z,v(a,1)1/(z,v) < 1.

The tentative choice of u is effected indirect-
1y as follows. Taking in place of u the variable
x=1/{1 + a(l - p)} on the interval £ = 1/(1 + 2a)
< x €1, and defining p{x)dx = Q(u)du, one finds
that p(x) = g(x)/G(E), where g(x) = x + xt 2

T
wzl+al~ (o)L, and in general,

1
G(x) = ! g(x)dx .
X

Thus we may determine x by r = G(x)/G(£), where r

is random on (0,1), and so obtain u with the re-
quired density Q(u). A recently obtained approxima-
tionz’3 for the inverse x = H(y) of the fumction

y = G(x) allows rapid amd accurate determination of
x = B[rG(8)].

Having obtained y, and @¢” = ax, the final ener-
gy of the photon is E” = mcza‘. and one deposits the
energy E-E” locally. If E” < 1 keV, E” is tallied
in a cut-off bin and one returns to the source sub-
routine of the gemeral code. Otherwise the new
direction is found from W, and one returns to the
free path routin:.

For the point detector routine of the general
code, one requires, for a given U (determined by
the detector position), the probability of (imco-
herent) scattering to the angular range (u,u + du),
pluen = 1(2,v)R(a,1)du/oy (2,0). The values of
nrg and of a”/a = 1/{1 + a(l - u)] are needed in
¥(a,u); I(Z,v) is obtained by linear luterpolation
at the computed value of v = v(a,u); and Ui(z,a) =
cl(z), at the incident energy E, is recoverable
from the free path routine.

Note on Momentum Transfer to the Electrons.

The parameter v above is, except for comstants, the

momentum q = u/E?T_:WET (units of me). The latter
seems to be used exclusively in theoretical computa-
tion of incoherent scattering factors. The following
comparison of q with the relativistic momentum 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
s0RS'® and Union Carbide’!
Since o” = of[1 + af{l - u)], we have k = a - a’=

a a”(l ~ u) for the k.e. of the recoil electron, and

reporss.

E =k + 1 for its energy (units of mcz). Thus
E2-1=kk+2) = (a-~a)?+2m°Q -~y =

.2 .
az + o - 200"y, and the electron momentum is

Q= (Ez _ 1)1/2 _

all + (a‘/a)2 - 2(a‘lu)u]1/2,
(units of mc)

as compared with q = av2(1l - u).

a” = a is not very revealing, since u is a function

To say q° = q for
of " such that u + 1 as a” + a. Clearly, however,
q=0=q exactly for u = 1.

Fixing ¢ > 0, and setting x = 1 -y, 0 < x < 2,
one finds that F(x) = qzlq‘z = (1 + nx)Z/D,
D=1+36?+20%> 1. Thue F(0¥) = 1 and F(2) =

1+ Za)zl(l + c)z > 1. Differentiation ylelds
-1 -12 .. a az
cla+wo ™’ P = - 9+ &+ o

Cage I. (0 < 2). Since F'(x) > 0, ¢/q” in-
creases from 1 to (1 + 2a)/(1 + a) > 1, and the
"relative error" t(x) = q/q” - 1 rises from O to its
maximum value a/(l + o) at 4 = -1. For a = 2, this
amounts to 67%, while even for a = 0.2 (E ~ 100 keV)
it is already 17Z2.

Cage II. (a > 2).
error is €(2) = a/(1 + @) + 1 ag a0 + o,
F'(xo) = 0 at X, = (o - 2)/(u2 + 2¢), and ¥ (xo) -

Here, the maximum positive

Since

8a/(a + 2)2, we conclude that the worst negative
error (at Ho = 1 - xo) is e(xo) = (2/20)/ (a + 2)
-1+ -1,

D. COHERENT SCATTERING

This process (j = 2) involves no energy loss,
only the scattering angle 9 being required before
recturning the photon to the free path routine with
its new direction, obtained from the general code.

The differential cross section 15 now
Uz(z,a,u)du - CZ(Z,V)T(u)du, where C(Z,v) is a form
factor modifying the (emergy independent!) Thomson



cross section T(u) = Htg(l + uz)du. (Superscripts
on 0's denote process number 1, not an exponent).
The general effect of CZ(Z,v)lzz 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(o,u) 1in Section C above. For a given Z, C(Z,v)
decreases from C(Z,0) = Z to C(Z,=) = O.
meter is here the v = Kuvi—:ri-of that section,
with maximum v = vZ Ra for given a. The qualitative
features of C(Z,v} are showm in Figz. 2.

The required tables of C(Z,v), for z > 1, v< 6,
(12,13,14) with
values listed for vy - 0, **-, Veg * 6. (For de~
We define C(Z,v) = O

The para-

were compiled from various sources,

tails, see Storm and Israels).
for v > 6,

To improve efficiency in applying the Principle
of Sez. C, we follow a device of the SORS report,lo
and reverse the roles of the coherent cross section
components. Denoting by pz(u) = GZ(Z.G,U)/G:(Z.G)

the probability density for l, we have
2 2 d 2
PvD)av? = p2(u) [Hsfav®
dv

where U 1s replaced by the variable vz = (Ku)z(l-u).
0 <% <32, since ue=1- v2/(Ra)2, dujav? =

-1/(Ru)2, and we may write

2,2 2
e 2 A(Z.v ) 1+
P(vDdv? = —0 . . qvHyav?
(Xa) ot(Z.a) 2

= CDF(VZ) - qwdav?

where
av?) = iz vhe e,

2
and A(Z.v) -f’ RS YR
o

for arbitrary v2.

A random number r on (0,1) may therefore be
used to tentatively assign v2 with density Q(vz),
by the relation r = A(Z,vz)/A(Z,;Z), vt being

10 T T T T
~
=
> 0.5 -
o]
(&)
Z:80
Z=10
! 1 g —
5 ) 2 3 4 5 6
v

Fig. 2. Coherent scattering factor.
ratified with probability F(vz) = %—(1 + u2) <1,
where p is the above function of v2.

The required values of A(Z,;Z) apd of vz are
obtained by linear interpolation, using tahles of
A(Z.v:),
integration of the data cited, and stored on the LT.

vi = 0, «-», v§5 = 36, obtained by numerical
For the point detector progtam, one mist eval-

uvate the density pz(u) = (1 +yu ) C @, v)/c (z,a)

for given u. Although c (Z u) = 02(2) is recoverable

from the X routine, the value of C (z,v) at

v = K/l - U must be interpolated in the original

c 2,v ) tables, separately stored on the LT for

this purpose.

€. PHOTOELECTRIC EFFECT

A collision of this type (§j = 3) involves the
disappearance of the incideat photon of energy E,
the ejection from some (positively written) emergy
level ¢ < E of an orbital electron with k.e. E-e,
and the transition of a second electron from a level
e” < e to the e-level vacancy. There are two possi-
bilities.

(1) A (fluorescence) photon of emergy E” =~ e-e”
may be emitted.
difference E - E©
k.e. of the first ejected electron, plus a residusl

In such a case, the photon energy
= (E - e) + e” consists of the

excitation energy e” which is 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 A routine
with the (isotropically emitted) fluorescence photon

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



Otherwise the event is 'terminal®, ty which &s
peant that the fncident photon's history terminates,
its energy E being locally deposited, and the coda:
returns to the source routine of MCP.

(2) The electron transition € < e may not be
accompanied by E” = e - e” flucrescence, but by the
ejection of an "Auger electron', resulting frexz
"internal conversion'. In this event, the entire
incident energy E is tallied as energy depcsition,
and the collision is terminal.

The energy levels e are called “edge energles”
because, regarded as a function of {ncreaping E,
the photoelectric cross secticn O(E), elsevhere de-
creasing continuously, shows a charp discontinuity
(edge} at each E = e, jumping from fts lower, limit-
ing value c(e ) to its value ole) > ofe ) as the
photon energy b becomes sufficient to activate the
c-level.

A photoelectric event is regarded as teraminal
for eleuents 2 < 12, the possible fluocrescence
energy teing bdelow 1 kev.

For clements Z & 12, fluorescent esission
above 1 keV is possiblz and allowed for to the ex~
tent indicated below, using basic dars from a Union
Carbide repartll vhich provides, for esch 2, &
tabie of the form

UC) e

1 1 1 1
v
v

€1 %1 Ty Fe1

" - -
LA of if )] Pf [+]

where the energies are in decrsasing order. Thase
tables have been prepared in a rather involved way,
referred to in & later note, For our immediste ob-
jective, which is simply the determination of the
energy of the fluorescence photons emitted, if any,
the following remsrks suffice.

Define in terms of the &5 Of above the num~

bers

& 3 Ql - 3
Seon T Froi®eer T %e%s
A - 1
¥ " %

I E < e, y. the even? s tormieal. Otherwise, do-
fine £ as the least Index § © £ ~ I for which

€, € E. Then the ratio vsqi/(¢£ LICTRER 1 ek).
L wg -1,
event resulting 1o a fluorescente photon of snorgy

F!.

*ee, L represents the probahilizy of the

The data (o this form (s very imconveantent for

our purposes, #ad the LT contsins iastead the tables

an ! 5 D ¥ &
1 L o Tf@! L] ff L]
2 ooy Sty Mot Yt o

. . - . .

f L ¢£+"-0¢l ?f¢t0'°'*¥z¢: F
Accordingly, our method in she event § » 3}, 2 312,
E>® zz beging xizh determination of the greares:
Andex k for wvhich f € E, and forsstion of the prod-
uce 'Dk' vhers ¢ 13 & random number on (0,1). 1If
‘Dh > "k' tha evant is terminel. Octharuise, the
greatest index £ { @ 2) for which 0, > "l-t datay-
zines the ensrgy E; of the fluocrescent phoion
snizted.

Mote on the Tsbles. For simplicity, ve describe
first a table of the fore (UC) above, of the follow-
() '1 is the energy level of the K-
shail and any furthar € i f -1, are avarage
enexgies for the componite shells L, ¥, 8, +*+ 1n
that order, e, , = &, being that of the cutermost
shell allowed for; (2) a . o(el) is the peak K-sdge
o(E) and for further £ € f - 1, Oy is an average of
the paak O(E) values for zhe shell in question, the
final 9 betng the lover iimtic of o(E) for shell

£ -1; (3) Y‘ is the prodabilicy of eniasion of o
fiuorescent photen Lf the {-shell is activated;

ing nature:



[} f is 58 average value for the fluorescent uner-
gies rr:uln ng from nransizicns To the f-shell
wneansy fres outer shells.

Tue bazle sesuspiion &5 calde ghar () is of
(1

e, 2B o, o Fow ), o ce, 35 and

tho form :; on the lotervals of costinuizy
Ecw, = e,

o w3
lazed o an
Hseed o, =
TRy I£n. and zthe u!!’t:qnezﬁ S FERRRIY PO 1 doficed
atove, Lises ll?’. are regarded ax the “coniribue
tions” of shelis L,---,f ~ I, ard of all outer
ghelle, 30 the etal cross sectios P,,:frl AT energy
&, fader this second assumption, the chance of 1«
shell acutvation is ’1!“5 AR PURL I LR PN
k, and the produce of this ratio wich ’cg may be re-
garded 35 the probabiliiy of estzxton of 3 fluoores-

L
i
-1
thcan conlinwous funcricss are exITIpo~
eneegy £ Jor which €, 4% thc greatest
[ 4

csa &

2. thelr values ave 2 aglﬁ

cance pholon of sxergy ¥

22 was indeed $o this form thae 2he origissd
() eabies azpeaved. For 2 2 20, the updated ver-
sscnl: sELEmply o rapisce Ihe aversge FA for ghe
Eeshel) (cnlv!) by the fndividual fluorescent esesr-
in ovder so preserve the original forwar of

the old

gLes.
zhe pablen and the compurationsl =eitod,
raliles were omdtited in the following way.

The firsl rov ix Teplaced by a mumber of rows
tw 3,2, cor, &, one for cach E-shell fluorescence
consténred, the tenumbared rencining vous & ¢ 1, .-
folioving without change. The mev yows & € k all
tisz for £ and ¥, the original energy w) ané (tozsl)
yiuld ?L for the K-shell, and for F‘ the fluorescent
energy rafvrced to.  Alse, 2 ix the oviginal c{els.
far the K~peak.

Since, for an energy I & . the totasl proba-

beltey of Reshell {luorescence is
3 3 ., .3
PN 0 - GatalNn

i caraz of the new nusbering, it is raquired to in-
vent ficciclous numbers Cyrtttaly 0 such & way that

)
{08 = % 1+1)"° u+1'u+1’

{1, 2, ", k-1

10

where 7y 13 the daperdent prodability of E-fluozes-
cence of caergy ?’. Tke p, being kaown in the form
. i &8

these

of relative iIntensities of the “lines” ¥

H
#3%y o coxpute the Jesiged ?2. Tt Ty fron
equations.

The probabill

ey of F, ealssten is then

3}

" 3
1" Tret®ea R L TERE I )

)Iﬁl N

g P Tl(:le
for ¥ & €, % ... Rl and the nethked is unchanged
£f onr compules the :, as before, for alf 164 ~ 1,
! being the 2ofal fusber of sows in the new tadle.
For detstla of zhe finc siructure considered, one
should censulz the U.d. report.
¥, Pal® faapeoTion

We conmider this process {) ¢ 4&) only in the
f1eld of 3 cueleus. Algrough the Threskold fs zech-
ateally Ime (2 « (a/M)] » 1,027
suslear magg, Q?:Z) becoses posffive only for

¥ell', 't heting the

Ee 5% MV Im ene Caliles used.

In the event of such 3 collfgico:, the incident
hoten, of energy K, vanighes; ihe “te. of the
created positron~electiron palr, azyu=ed %o be
& - 2::2. is depostzed locally; wle posftron is con-
sidered 2o be annikilated wvithk an elecizon at the
point of collision; a2ud 2 single photen of weight
twice that of the iucomiag photon and energy acz is
glven an isotropically digiribouled new directian
and is transporicd Yureher,

G, EXERCY RANCE

1% zil other effects (bremszzahlung, etc.) are
ignored, nothing provents exienstion of the code 2o
the Limie (100 HeV) of the Stare-lsrasl tebles,’
the approximation for the dnverse to the Kletin-
Nishians scatteriag é:aurﬁbu:ioa3 rezalning rood to
that energy.

#. MECHANICS OF THE Cobhk MCP

Apart froc the coilizson royutine which has been
descrided £n some dotall above, the codes MCP and
LG have faw differences.
eroductfon to Fare 11, rhey asve wirtually Sdenetcal

{Zozh of

As mentioned in the 4n-

to use and have slmost tdentical outpuls.
these codes are quite simtiar 4n problem sel up and
ougput to the Morte Cario neutron code MCH.Y) To



avoid duplication, let us refer the resder to Sec-
tions D, E, F, Apendix A and Appendix B of Part I,
and below we list the exceprions to this discussic.

vhich apply to the use of MCP.

(1) The second ftem on the run

Exceptions.

card for MCP 4s the energy cut-off ECF (not weight
eut-off €C) and this is the same for all cells.
There are no welght cut-ofis WC and KR used in MCP

since capture is not treated by weights (i.e., esti~

mating the capture per collision by reducing the

particle velight).

Thus the run card will have only

7 entries with entry 2 wmodified as above.

(2) The ¥7 card is not used (n MCP siace we

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

1.
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PART II1

SAMPLE PROBLEM

In order to illustrate the steps i setting up
a typical problem for the codes MCG and MCP, as well
as to portray the output features of these codes,
we shall set up and run the sare problea with thege
codes. We will use the geometry shown in Figs. C-1
and C-2 in Appendix C of LA-475) with the exception
that Surface 18, the left bounding plane, is not
taken to be a reflecting plane. (The reflectinmg
plane upsats the estimation of the flux at the point
detector in the present codes, including MCN.)

While the geometry is quite similar to that in
LA-4751, tihe source is different. Also the tally
bins are specified anew, tc a large extent a reflec-
tion of the differences between processing neurrons
and photons., 1In the following we shall specify
completely the input to the problem, with the excep-
tion of the geometry, independently of the szmple
problem for MCN given in LA-4751.

A.  Source. Tne source is cssumed to be uni-
formly discributed in volume throughout Cell 1 and
{sotropic in dirsction. Because we are tallying
mainly along the positive y direction, we biased the
directional distridution, sending three-fourths of
the particles isotropicaily with positive v (v is
the y~direction cosine) and one-fourth of the par-
ticles isotropically wich negative v, correcting
the weights of the soutce particles so that one-half
of the expected weight has positive v and one-half
has negative v.

In eddition, the energy distriiution of the
source has been blased in order to emphasize the
source particles of higher energies. The information
is displayed in Table I, with the source energy bins
(W0 card), t'ie actusl fractions of the particies in
each source group (VO card), and the fictitious
(blased) fractions in each source group (U0 card}.
The procedure follows exactly the description of the
Source Cards on pp. 10~11 of LA-4751.

1If the problem has a time cut-off of 100 shakes
(essentially infinite time cut-off for this problea),
we ask for the following information.

12

Energy

Group 4in MeV (KO}

1
2
3
4
5
6
7
8

TABLE §
SOURCE

Fractions
in Graup (VB)

Track Fractions
in Group (U0}

0.001
.01
0.1
0.5
1.0
5.0
10.0
14.0

B. Currents.

10, 11, and 14 for

energies:

times:

angles:

0.0
0.1
0.2
0.3
0.3
0.05
6.03
0.02

0.0
0.02
a.08
0.2
0.3
0.2
0.15
0.05

Tally currents across surfaces 1,

0-0.005, 0.005-0.01, 0.02-1.0,
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 (values are for the

cosine of the angle with the nor-

mal to the surface).

grated over surface 17 for
0-0.00s, 0.005-0.01, 0.01~1.0,
1.0-5.0, 5.0-14.0 (MeV)

encrgies:

times:

D. Flux in a Cell.

Cell 3 for

energies:

times:

cell volumes: 245.52 (cn3)

C. Flux Across Surfaces. Tally the flux inte-

0-0.01, 0.01-0.1, 0.1-1.0,
1.0-10.0 {(shakes)

Tally the average flux in

0-0.1, 0.1-0.5, 0.5-1.0, 1.0-5.0,

5.0-14.0 (MeV)

¢-0.01, 0.01~0.1, D.1-1.0,

1.0-13.0 (shakes)



E. Fiux at a Point. Tally the flux at the TABLE II1

podine (0, 10, 25) for MATERIAL DENSITIES
energies: 0-0.005, 0.005-0.91, 0.01-1.0, Atomic Density
1.0-5.0, $.0-14.0 (HeV) Material |§ntmlc:3 X 10"2‘|
Al 0.0603
times: 0-0.01, 0.01-0.1, 0.1-1.0, Normal Li 0.0463
1.0-10.0 (shakes} Be ©.123
CB 0.00926
ccils comtributing to point Jetector: all 682 0.1173
cells Te 0.0847
TABLE 11 time cut-off = 100 shakes
CELL QUANTITIES w =203
Ceil Isporzance Inergy Cut-off w10
1 1.0 0.001 (MeV}
2 i.c 0.001
3 2.0 0.002
& 2.0 0.001
5 1.0 0.001
6 4.0 2.001
? 4.0 0.001
] 8.0 0.001
9 8.0 0.001
10 16.0 0.001
i1 3.0 0.001
12 32.0 0.001
13 16.0 0.00)
14 32.6 0.001
15 1.0 0.001
16 1.0 0.001
17 1.0 0.001
18 1.0 0.001
19 1.0 0.001
20 1.0 0.001
21 1.0 0.001
22 4.0 0.00
23 4.0 0.001
24 3.0 0,001
25 8.0 0.001
26 1.0 0.001
27 1.0 0.001
28 2.0 0.001
29 2.0 0.001
30 4.0 0.001
k) 8 1.0 0.001
32 0.0 0.001
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1:J006E-82
129485E<0)

RELATIVE
ERROR
«8170s
06948
«20568
«0998)
«25016
«18080

RELATIVE
€02
o73109

ENERGY
LOST

T0 coxPTon
447357603
100589E~0})
62E-03
Jedae3E-02
3.9725¢ =02
8+1212E-03
12169202
2.0854£-0)
200170E-03
1+2501E-03
1.2510E-0)
245207E-03
A, 7029E<06
Se0h1BE-ps
105300E~03
15295€+02
Te3275E-08
2.7975E<03
4,8733E-03
J.2290E-0)
1e36B0E-02
1+T187E=G2
243105E=03
103509E-03
1+2022E=0)
6e7110E~03
246050E-02
174E=02
189€-0)
SE-03

RELATIVE
€rAgR

TOTAL
ENERGY
DEPOSITED
5.22)6E-83
1.349T€~01
9.6112€-0)
348349602
4,2693E-02
0,49565E+0)
2.4555E=02
2.1541E~0)
2.85126~0)
123360E-D)
1,8370£-03
2.720%E-03
1.2654€=03
T+25TEE~06
1.5399E-0)
2.150TE=02
1.3671E-08
4:0564E-03
6.3530E=03

1.896)702
2:8223E-0)
120663E-0)
1.3388£=03
1.,0852€-02
4,6195€~02
S.5098E=02
T+9777E-03
B8.3214£-03
O

04



NUMBER OF PHOTONS CROSSING SURFACE

TIME .0 140000€+02
COSINE 1.0000E00¢ 840000E=01
SURFACE
ENERGY e 0 » RFL. ERAOR
3.0000€-03 $,06350E-04 + 78808
1.0000E-02 1.03770€-02 18102
1.0000€+00 4.13039€~02 +01178
S5.0000E¢00 2,52348€-02 +0203)
1,4000E40} 2,39380E+02 202192
SURFACE
ENERGY e 70 s RELe ERROM
5,0000E-03 0. 0.00000
1,0000£+02 0. 0.00000
31.0000E«00 1,21¢01€-02 «03072
$,0000F *00 2.313485€-03 .04527
1.4000E+01 2.10381E-03 .05529
COSIng B.0000E-D} 8.0000E-01
SURFACE
ENERGY » T0 o RELe ERROR
5,0000E-03 3,32698F 24 57665
1.0000E-02 7,34345E=0) «18029
1.0000E°00 245976301 +01569
$.0000E-00 1.62669E~02 «02740
1.8000EQ1 1.423489E-02 «02852
SURFACE
ENERGY = 10 ¢+ RELe ERRIR
5,0000€-03 . 0.00000
1,0000€=02 %, 0.00000
1.0000E+00 ¢,805)14€~0) «05018
$.0000E+00 $.35681E-04 «1009%
1.4000E401 3,33328E-0¢ +13738
COSINE 6.0000€-01 4.6000E~01
SuRFACE
ENERGY - 10 o agLe ERROR
S.0000E=03 S.52730E-08 «66330
1.0000E=-02 4.93303-03 2007
1.0000E+00 1,4nTeaE=0} 202174
$.0000£200 7.31340E-0) «03798
1.4000E+01 7.,67663E=03 203918
SURFARCE
ENEARGY = T0 s RQELs ERAOR
5.0000E-03 2. 0,00000
1.0000E=02 O 0.00000
1.0000E°00 1.80318E-03 +05927
$.0000E+00 7.21065E-05 «26763
1.4000E+01 0. 0,00000
COSINE 440000E-01 2+0000€~01
SURFACE
ENERGY « 70 » RELe ERROR
$.0000E=02 0. 0.00000
1.0000£-02 2,23821£-03 +J2818
1.0000£+00 6,07369E-02 .03338
5.0000€400 24706640E=03 +06386
1.4000E°0) 2455592€-03 +06827
SURFACE
ENEQGY = 10 ¢ QEL. ERAOR
S.0000E=02 Q. 9.00060
1.0000E=02 1.0 0.00G00
1.0000£°00 8,50837E=04 «09387
9,0000E+00 S5.51576E=-06 «99998
1.4000E0) 0. 0.00000
COSINE 2.0000E-01 O
SURFACE
ENERGY = T0 o RELe ERROR
$.0000E=03 1.10762€-0¢ +99998
1.0000€=02 4,45192E=-04 + 78661
1.0000E00 1414023€-02 «07299
S$.0000E000 4,35216e-0¢ +15019
1.%000E¢01 3,85382E-04 «17155
SURFACE
ENEROY e T0 o RELe ERROM
5.,0000€=03 0, 0,00000
1,0000E-02 -0 00000
1,0000E+00 2, 185032-08 16192
$,0000€400 0, 6.00000
1,4000g0€1 0, 0,00000

¢ T0o = RELe ERROR
[ 0.00000
3,963G8E=05 Jone02
2.84088E=p2 200491
0. 0.00000
o, 0,¢0000

1]

e To = REL. ERROR
0. 0.20000
0. 0.00000
0. 0480000
0, 0.60000
0. 0400000

¢ 10 = REILe EAROR
0. 0.80000
3,23957€-0% 36957
2.54493E=02 08770
0. 0.00000
.18 0.80000

1

¢ Y0 » RELs ERROR
0. 0.00000
0. 0400000
[ B 0.00000
[N 8.00000
0. 0.60000

¢ 10 = PEL. ERROR
T.¢5146E=09 «99598
1.49250E~06 «5028S
1,77135E-02 05290
0. 000000
Oe 0.00000

51

e 70 » REL., ERROR
0. 0.00000
0. 0.00006
O 0.00000
[ 0.00000
o, 0-00009

* T0 = REL, ERROR
0. 0.00000
1,70251€07 526891
1.29940E-02 +06746
3,65632E=0% 75268
0. 0+00000

11

¢ T0 » REL. ERROR
0, 0400000
0. 0400000
0. 0500000
o0, 0.00000
0. 0.00000

¢ 70 = REL. ERROR
O .00000
6,47021E=07 59275
4. 78145E=0) «10857
0. 006000
0. 0400000

1

* 70 = REL, ERROR
0. 0.00000
0, 0+00000
Qe 0,00000
0. []
.,

SURFACE
= T0 ¢  REL. ERROR
0. 0.00000
0. 0.,00000
T.27895€-03 «02762
T.59481€«0¢ +06270
6,01329F=0¢ «08670
SURFACE
= 10 ¢ REL, EARNR
Ce 2,00000
[ 0.00000
1.61524E=01 «01771
1.85479E=02 «0259¢
1s63T6IE=02 «02891
SURFACE
* 10 ¢+ REL, ERROR
Qe Q.00000
Oe 0.00000
2037388€E=03 202916
3.12897€=05 09437
- I 6500000
SURFACE
« T0 ¢ REL. ERROR
0. 0.00000
0. 9.00000
2.47377€=02 03762
24384689E-03 «05808
1.90032E=03 «06855
SURFACE
- T0 ¢ REL. ERROR
- €.00000
Qe 0,00000
1.,30905E=03 .03398
2.660T1E-06 425870
[ 0+00000
SURFRCE
« T0 ¢« BEL, ERROR
O ©.00000
Oe 0,00000
4,32093E=03 +08878
10029505E=0¢ « 20638
Oe 0,00000
SURFACE
« T0 s+ REL, ERRQOR
e 0.00000
0. 0,00600
6416135E=04 +08398
1038¢27E=Q? 199998
Oe 0400000
SurFace
= T0 ¢ PEL, ERROR
Oe 0.00000
O« 0400000
J.04790E-04 «8221%
Oe 0.00000
O 0,00000
SURFACE
« 70 ¢ PREL. ERROR
Oe 0400000
(.0 0.00000
1+20895E=0¢ «a7209
0s 0.00000
0. 0.00600
SURFACE
= 10 ¢« REL, ERROA
O 0.,00000
Go 0.00000
[ 0.00000
.0 0,00000
[ D) G.86000

10
e 10 = QZL+ ERROR
2. 0,00000
9. 0,00000
3,60461E~04 +04885
0. 0,00000
0. 0,00000
le
¢ 10 « REL. ERROR
e, 0,00000
0, 0,00000
0. 0,00000
0. 0,00600
o, 0,00000
10
+ 70 = #fs ERAROA
0. 0400000
0. 0,00000
3,38284E=06 .05092
0. 0,00000
0. 0,0000Q
14
¢ 10 - REL« ERROR
o, 0,00000
Ve 0,00000
0. 0,00000
o, 0,00000
o, 0,080000
10
¢ 1D = REL. ERROR
0. 0.00000
0. 0,00000
2,84706E=04 .05822
0. 0200000
0. 0400000
le
* 7o = QEL. ERROR
0, 0,00000
[N 0,00000
0, 0.00000
[ 0,00000
0. 0,00000
10
e 10 = REL. ERAOR
0. 0,00000
0, 0,00000
2,39784E=04 +05900
0. 0400000
0. 0400000
1.
» T0 » REL, ERROR
[ 0.00000
0, 0400000
0. 8,00000
0, 0,00000
0, 0.00000
10
e Tg = RELs ERROR
0. 0,00000
[H 0,00000
1,08521€=04 »09210
[ +00000
0, 0.00000
113
e 0 » REL. ERROR
0. 5400000
0, 0.00000
o, 0,000080
0. 2,00000
N 0,00000



NUMBER FLUX INTEGRATED OYER SURFACE

TIME 0. 1.0000€-02
SURFACE RELATIVE
ENERGY 17 ERRQOR
$,0000E-03 e, 0,00000
1,0000-02 9, 9,80000
1.0000£+00 o, 0,00000
$,0000F+00 0, 0,00000
1,4000F +01 0, 0,00000
TINE 1.0000E-02 1+0000E=01
SURFACE RELATIVE
ENERGY 17 ERROR
5,0000E«03 [ 0.0000¢
1,0000E-02 0. 6,00000
1.0000E+00 ?.15477€-02 «04836
5,0000E400 J.34688E-03 LDT448
1.4000E+0]) 2479994E=03 208408
TIME 1.0000€-01 1.0000E-00
SURFACE RELATIVE
ENEQGY 17 ERROR
5,0000E-0) .18 0,00000
1.0900E =02 0. 0,00000
1,0000E¢00 3.79387¢-02 208376
$.0000E00 O 6,00090
1.4000E0) 0, 0,00000
TIME 1.0000E+00 140000E+0]
SyRFacE RELATIVE
ENERGY 17 ERROR
5.0000€-03 0o 0.00000
1.0000E-02 [ 0,00000
1.0000€+00 0. 0.00000
S+0000E200 O 0.,00000
1.4000£+01 0. 0,00000

NUMBER FLUK AT UETECTOR

PATH LENGTH/VOLULNE

TIME B 100000E=02
CELL RELATIVE
ENERGY 3 EAROR
1,0000E~01 8.27306E-07 47126
5.0000€-01 2,45558E-06 «16268
1,0000€+00 2,93519E-06 «12496
$.0000€+00 4,74810€-07 15388
1.4000F01 §.06218E-07 214618
TINE 1.00005-02 1,0000£-01
CELL RELATIVE
ERERGY 3 ERRQR
1.0000E-92 3,591645€-04 +04758
$.0000E~01 V.55486E-04 02706
1.0000E¢00 2,73593£-04 +03600
5,0000F +€0 5.93980£-05 204068
1.4000£+01 S.78128€-0% 04498
THAE 1.0000E~01 149000E+00
CELL RELATIVE
ENEROY 3 EAROR
1+.0G00E~01 1+5B796E=04 06097
S.0000E=01 2.00687E~05 10717
1.0Q00E+00 544138227 »51550
$.0000€+80 (3 0,00000
1.30002+01 [N 0.00000
TIn: 1.6008E°00 1:0000E%01
CELL RELATIVE
ENERGY 3 ERROR
1.0000E~C} 9. 0.00005
S,0000F-01 % 0.00000
1,0000£+080 Ge 04,0000
Se0J00E+C0 [ B 0,00000
1.40008001 [ 0.,00000

TIME 0. 1.0000E=02
DETECTOR RELATIVE
ENERGY 1 ERROR
5.0000E~03 ' 0.00000
1.0000E~02 0. 0.00000
1,0000E+00 0. 0.00000
8,0026E+00 0. 0,00060
1,4000E¢01 a, 0,00000
TIME 140000E-02 1.0000€~01
DETECTOR PELATIVE
ENERGY 1 ERAOR
S.000D0E~03 0. 0.00000
1,0000E~02 0. 0.00000
1.0000E+00 1.69688€-0% +02373
%.0000E+00 3.27198€-06 402565
1.4000E01 3.03619E=06 +02687
TIMNE 1. 0000E~01 1+0000€400
DETECTOR RELATIVE
ENERGY 1 ERROR
5.0000E-0) [ 0.00000
1.0000€+02 [ 2,00000
1.0000€00 1.38i77E-05 402608
S5.0000E00 1.37869%€-07 < 14837
1,4000£401 [H 0,00000
TIME 1.0000E+00 140000E0)
DEYECTOR AELATIVE
ENERGY 1 ERAQR
$.0000E-03 9. 0,00000
1,0000€~02 e, 0,0000.
1,0000€03 .. £.00000
5,0000E+0¢ B 0,00000
1.4900£+01 [ X 0,50000
TAPE QUMP NDo 3 NPSe 30100

28



20,25,.51
20,25.51%
20.25.53
20.25,55

20.25.56
20.25456
20.25,56

20+25.56
20.25.56
20.25.56
20.25.56
20+25.56
20,25,57
20.,25.57
20425457

20.25457
20.25.57
20425.56
20,26,07
20426426
20.26.27
20.26.28
20.26.28
20,26.28
28426,28
20.26.,28
2026428
20.26428
20426428
20426429
20,26.29
20426429
20026429
20426431
20426438
20.26.35
20.27.18
20.2T.1%9
20426410
20.28.11
20.29.21
20.29.22
20.31.07
20,31.08
20431.43
20431 .44
20.32.42

20433,5¢4
20.33.54
20.33.54
20.33.54
20.33,54
20.33.54
20.33.54
20.33.54
20,33,54
ZO 33,54

5

o5
20.33.5‘
20433.54
20433,58
20433,54
20633.54
20,433,564
s

54
20.33.54
20,33,54
2063354
20,33,.54
20433.5¢
20,33.84

20.34.2%
20434426
20434434
20434,37

SAHTR JOB CARD READ -xru Nﬂ £RRORS
*.0S 01 CARDS 000308
SAHTR READ. JOB :EADv T0 8f SCHEDULED.
38MTR 00 CROS 1.82 727127006 wACH, 16 TAPE
SrY740073
SUMTR JUSER MONITOR OF  11£02/72 INJTIALIZED.
SUMTR «JOB NAHESSCHRANDIVISQATE = 12/12/08
sCCP 00 SJUDOR(NAMESSCHRANDTsCAT®0S L oys ACeVOE1UARISO6COSON
CGePR10+PLEGD, TLASH)
SukiR «FILE SET CCD OPENEDsBUFFER LENGTH =00001108
SUMIR +FILE SET INP OPENED+BUFFER LENGTH «02010100,
*”cCP 3. CONTTNUE RUN==uCG TEST PROBLEM.
oCCP SLAREL ¢STAGE)
®CCP ]  SCREATE (FSSRUNTPeCLEU.SCT220009PREMTIRX 003024}
®CCP 2 SOPEN(FSeDUMMY¢SCT32000)
SUMTR «FILE SET DUMMY  OPENED+BUFFER LEN3TM s00032100.
®CCP 3  SCOPY(I1RUNTP,0sDUMNKY) 10 vERIFY POINTER wGRD
S
SUNTR oF ILE SET RUNTP  OPENEDsBUFFER LENGTH 200032350e
SBMTR ROLLOUT STARTED
38HTR ROLLOUT DONE
SL0S 05 Xx003024 IS ON UNIT 0 FILE RUNTP 202 BIN
SENTR ROLLIN STARTED
$BMTR ROLLIN DONE
®CCP & SIF(FALSESREADY)
sccp SLABEL (READY) SUCCESSFUL STAGING
OCCE B  SAFSREL(FSSDUHNY)
SUMTR «FILE SET DUMNY CLOSED<BUFFER LENDTH 200032100
«FILE SET STATISTICS
« READS “RITES POSITIONS OISK RDS OISX WRS
181 ¢ oogedeell
. LwA®0000192711+0EVICE=Q3
*CCP 6 SREWIND{RUNTR}
aCCP 7  SSETR{KEY=KKTP)
°cCP 8 $SETQ.
#CCP 9 SLOGO(I=RUNTP) .
SUMIR aFILE SET OUT OPENEOSBUFFER LENOTH »00032100.
SBHTR ROLLOUT STARTED
SAMTR ROLLOUT DONE
SAMTR ROLLIN STARTED
SAMTR ROLLIN DONE
SSMTR ROLLOUT STARTED
SR]HTR ROLLZUT DONE
SAMTR ROLLIN STARTED
SBHTR ROLLIN DONE
SBMTR ROLLOUT STARTED
SAMTA ROLLOUT DOME
SAMTR ROLLIN STARTED
SAMTR ROLLIN r INE
SANTR ROLLOUT _TARTED
SAMTR ROLLOUT O0ONE
SAMTR ROLLIN :TARTED
SAMTR ROLLIN DUNE
MCOPRS +END
SUMTR oFILE SFT IMAGE  OPENEQ'BUFFER LENGTH «00064100.
SUNTR «FILE SET IMAGE CLOSED-BUrfEﬂ LENGTH =00064100.
«FILE SET STATIST]
« READS !ercq 905|710N5 DISX RDS DISK wRS
1
. LHll°0°°l3°676'OEVlCEIO]
®CCP ;0  SIF(FALSE=TAPE)
occp SLABEL (TAPE)
oCcCP 11 SAFSREL (FSRAUNTP4AD1SPaSTAPE +POSMTeAR003024)
SUMTR WFILE SET RUNTP  CLOSEDsBUFFER LENGTM =0003210¢s
«FILE SET STATISTICS
» REAOS lRlTE: PnSITIOMs DISK RDS OISK wRS
0 210 20 000080003
. LHAIOODOZIOIJIvoEvlCEIOJ
scce +EDF OR EOl ON CC FILE. FSETsCCO
SUKTR +FILE SET CCD CLOSEDsBUFFER LENGTH #00001100.
«FILE SET STATISTICS
» READS wWRITES POSITIONS OISX RDS ODISK WRS
000000046 000000025 000000023 000000000 000000000
LWAS0000000000 «0EVICE=00
SUMTR JFILE SET INP CLosEovaurFER LENGTH =00010100.
+FILE SET STATISTICS
» READS WRITES POSITIONS ODISK RDS DISK wRS
0 1] 01 o0 ] 00
. LwA®0000000000+0EVICE=0Q
SUMTR oF ILE SET OUT CLOSEOSBUFFER LENGTH 200032100,
+FILE SET STATISTICS
« REAOS WRITES POSITIONS OLSK ROS oxsx s
$00000001
. LIAIOOODOIOA63vDEVlCEI01
SUHTR 99 ,J0B TERMINATION,
JELAPZED CP TIME a (02088,44430 .
+ESTIMATED JOB COSY *0036.03
eL0S 06 Xxpo3o24 1S ON UNEIT 0 FILE RUNTP 0we BIn
L0 03 RCOVERED WPE UNTT § FILE RUNTP
SOUTPUT  FSegUT OSPeRRT 4404 WOROS & PAOES
SouTPUT FSeRUNTP OSPeTAPE 69722 YOROS

?ILE COMPLETE

SCHRANDIV] 2
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TABLE V
SAMPLE RUN - MCP

SURRQUTINE SJURCE
COMMON MAASMR JsMESeMIF oW XF M ALCILCIIFQ: AT IL1eNSRITN1eI120J10
GI2eR R 21 el o 1N Y0121 ¢1220021002261720140+1825152,31520J052¢
J52e¢L 15 +HDETAILCOLCPu oS e 82 [149SRCLB) 25PB(24) ¢SwMI24) 4SEG (280
1DY(S1030T8) aMIF (T sLDF (6} oNCLCLEZCI oF 1004203 oML 13207 4mL211200 900
AT1211 2L JAT8UD) oLCAIISB05 oLAIITED) oXST L1200 0L SCLI21 e SCF{I00)4LCH
(960) sLFD (63 sLPRLE) » LIP(00) s0A 11203 s IFP (60) oP(200) s CLETA{25+3) RO
(zs,.ra0|25,,voL(lzu),LuE|sOO)nlﬁClBDO)-nDC-
NST o XANINAN, TH
TES-NPS'NTR.NCV\TanETle’aNTllé)olTl(olIEC“(ISODEI
Cﬂhﬂoulﬁllslﬁ’DLs-PL-GPL.FNF-BEO-CSJAnCSA 1aP NE-NCFiNDDo
A RN Uy Y w sl aG T THE SWLADEL o AR snBouddsvE0,us0e Lory
B 11F 412k 15F,J6F
COMMON/GE/J012) o TP125) » S L1201 0501 13201 4562112012 TCRI13) e
A PCR[S2) +HNK (22,100}
COMAQN/G/[5192F 241 4F 248
COMHON/G&/VIC (21 +wCO(55) *VCO(S5)
COMMON/NACOM/ JIDETAoCSOADDETX+DAFACeANF ZoPHLSAV (13D oLV 2L Vs
A LV&,PSCoUCLD.VOLD»wOLD
UNLFORMLY DISTRIMUTED In VCLUKE IM SPECIFIED SPMERICAL CELL.
STARTING UIRECTION ISOTROPICs BUT BLASED In POSITIVE VeDIRECTION.
ENEWGY DISTRIBUTION,
ST CARO REQUIRED IN PROBLEM DECK.
SRC{})=CELL NUNBER,
SAC12)86A0IUS OF CELL IA CW,
SHC (1) wFRACTION OF NEUTRONS WHOSE STARTING DIRECTIGN HaS
PASITIVE ve

TO "Moo @»

UISTANCE FROM ORIGIN SAPPLED FAOM THE INTERVAL .0¢5RCI2})
UISTRIUWUTED ACCORDEING TC TNE QIS‘ANCE CUBED.
AeSRC{2) @ (FRA(ALA) ) ©0,33333
SAMPLE UNIFORMLY FROM naxavs 1n5:ug THE UNET CIPCLE.
10 TP{1)e2 #FRN(KRN) =],
TPi2)1m2 ,oFRN (KRN} =1,
1Pi3)eIP(})®e2eTP(2} W02
IF(TP(1),0T.1.0 G0 TO 15
TP(3) DISTAIBUTED UNIFORMLY Oh ThE INTEAVAL (0el)s TP(e) IS
THE COSINE OF THE POLAR ANGLE OF THE STARTING PDINT,
TP(41n2, 0TR(3)~],
TP(S)eReSART(1,=TP 81002) /TP (3))
ANQETR (43
YuTp 1) eTP(5)
28TP(2)10TP (5)
It (FRN (KRN} 4GToSRC(? Go T0 30
SET v FOSITIVE SAC{3) OF THE TIME,
VeABS (V)
#T20.5/SRC (M)
15 1A=SACIL)
vAsl
THEe(
VEL®Q
ASFAN(RAN)
00 20 In2s8
« 5PBUI)I GO TC 25

IF (8 oL
20 CONTINUE
25 EMGOSEG[I~1)e(SEGI1)SE@(1=1)10(RSPB(l=]))/
1 (SPBLI)=5PBI]=1})

wienTeSwM{])

HETURN

SET Vv NEGATIVE ;=SRC(}) OF TME TINE,
ve=aBSiv)

wTe0,5/ 18 ,25RC 1M}

6o To 1S

eMD

3

o



susll’foanu LENGTH « SOURCE
3

STATEMENT ASSIGNMENTS
STMT NOa LOCATION
10 - 12

BLOCK NAMES AND LENGTHS
. 577147

61
[13 . 23 0aCOoM
VARIABLE ASSIGNMENTS
NAHE » LOCATION NAME
BRK »R 708C0) COETx
£RG aH 22¢02 ETR
FRO a8 11252€01 1
10¥ ol 166€01 1FP
Jo ol 0col sk
LAy el J3251C0i LCA
LOF ol z12C01 LFD
LPR »1 10210C01 Ls¢
NCL »l 220C01 NI#
PBLSAY R 5C06 PCR
(3] »R 11221C01 scF
562 R 413Co03 spé
TCA R 603C0) THE
veo R 114C05 vit
wT aR 23Co02 PLL]
z R 10L02
EXTERNAL ASSIGNKENTS
FRN RBAREXN
STARY OF - CONSTANTS

113

CORE MAP eseccesssesses DATE-

Fud Lwa
cooE 000100 0T606s
LOAVER 143002 150071
TAULES 143601 181761

FiLe PHOGRAM  ADURESS

CODETP
ImcPeRS 002156

sysLie
ACGOER 00673¢
BUFFE] 008740
BUFFEQ oc7nsY
ENDF IL 007151
inPUTC ooY1e5
INPUTS 007342
10CHEK 007427
LENGTH 007453
LOcF 097473
QuIPT! ?
uurvrg 887223
HEW NN 002734
SYSTEM 007787
IbalEx ol1n25
656020 ollose
Cap20 o0llsle
GETHA 011732
louTIL 0llizet
RODER 813257
KRARER 014554
MEMDRY 015615
SHIPy 015778
wol o140s7
PSCALE 018113
UNSATISPIED
EATERNALS
esscass  ecvanse

STHT KO
15 -

127127070800 TInE.

-

»

R
aR
ol
«l
ol

STMT NO» LOCATION STHT NO» LOCATION
Loc-;gun 25 - T2 20 » 104
2 a2 - 5134 <k ] . k]
k1)
LOCATION NavE » LOCATION NAME » LOCATION
H R 1e627C01
13168C01 OEL R 2ec02 €cr »
e e o i
3,
1 30cCe2
10502€01 | 14 1 10216C01 JA 4
23C03 LU »1 14575cC01 Ks; :i :;:;g::
1160C01 Leas ol 2311c01 t:i IR
G !LlJ? :i 1::;53: w2 ol 770C01
5341C01 [ <
203c01 NTw 1 1e6l3Col : :: lo?:gcel
BT o o otonzel sat R 223cC02
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18821€¢01 A R 18€02 L
SoRT
TEHPORARIES IKDIRECTS - UNUSED COMPILER $PACE
117 141 17100
18.25.42%¢0c00000000 NORMAL LOAD
BLNK CON  LEN;TH
0Jel%p 057 a7
NANED Len
COMKON ADDRESS 13 A0DRESS
ccesres  cmscree evenime  soweoes
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REFERENCLD

AT

LOCATION
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NO, CELLS® 32

PROSRAN NAME

QDN BS W

DENSITY
9.2t )0E=03
4,0300E=02
le2:/0E=01

L | -
f21730E8)
4,6370E=02
&,0300E=02
4,6210E-02
6,0300E=02
4,62J0E=02
040300£=02
1.2200E~0D)
6,0200E~-02
4,0.00€=02
9,26¢3E=03
6,0,00E~02
9,2600E=0]
5,0400E=02
6,0200E=p2
1.1730E=01
1.1730Ee01
1,1730E=91
1e12230E=p1

CELLS
PROGRAM NANE PROBLEW NAME TALLY PORNSLA
1 1
2 2
3 E] .
- L]
3 5
[ 6
7 ?
[] 8
9 ?
10 1n
1 1
12 12
13 12
1 14
15 15
16 i
154 17
18 18
19 19
20 20
21 21
22 22
23 23
a8 2%
2% 25
26 26
27 27
28 28
20 29
kel o
k) 3
i 32
ceLL AMB, SURF, KATERTAL
; AS
H a
L
3 %
-3 ['YY
L4 a3
8 41
9 F%]
10 8]
11 43
12 4
13 a3
14 43
15 45
1: 3
1 a5
18 3
19 43
20 %
21 ap
22 46
23 13
2¢ a6
25 o€
26 .2
27 %3
28 42
29 a2
30 42
a [
32 ]
FORWULA 3 == NEUTRONS CROSSING SURFACE
sunFACE 1 10 1 14
ENERGY Se+0000E-03 1,0000E-@2 1,0000E¢00 $,0060E+00
TnE 140000E902
COSINE 8.,0000F=01 ©,0000E«01 4,0000E=01 2,0000E~0)
FORMULA 2 == FLUX INTEGRATED OVER SURFACE
SURFACE 17
ENERGy S5.0000E«03 1,0000E-02 1,0000E+00 5,6 G000E«00
TIME 1:0000E~02 1.0000E=01 1e0800E«00 1,0080E+01
FORMULA 4 == PATH LENOTH/YOLUME
CELL 3
ENERSY 1.0000E-01 5.0000E-91 3,0000E400
TINE 140000E=02 144000E-D) 1,0000E«03
VOLUNE 2.4552£+02
FORMULA 3 == FLUX AT DETECTOR
UETEC TOR z Y
; i'o [ B 1.0004E+02 z.ioon
CELL
EHERSY Ee03 1.0000E=02 1.00r¢Ls $,0000€000
e €202 1.8000C=01 1.00425¢00 1,0000E28)

807308 =p2
(.0
[ 1

1800001
0.

1,40008001

1.4000E201

NElenaoRMAOD
€e0) OEO o

1.9880€001}

%0« SURFACESe 10

SURFACES
PROBLEM NAME

OB NTHS W

0
1,0000€ *00
1.0000£+00
270000E +00
§-0000€ 200

+00GQE+00
4.0000€ *02
#,0060E +0D
$40000E *00
640000£00
146000€+01
840000E *00
3.2000L+91
146000£01
3,2000€+01
1.0000£+00
3.0000€+00
1.0000E+0G
1.3060E~00
1,0000E400
140090E 00
140000E+00
4.0000€+00
4.0000£00
8.0000E#00
$.0000E00
1.0000E 208
1.0000
249300
240000€
4,0000E¢6d
1+0000E400
™

TALLY FORMULA

33



G w B WA - T

WAT,
L2

MAT.
a2

MAT.
3

MATe
[ 23

MATe
o5

WATs
“8

SRCIY))
1,0000E¢08

ENERGY
1,0000E-03
1.8000E-02
1.0000E-01
$:98808088
1111381

1.4008E001

SOURCES

?
SRC(2)
3.0000E+00
Cum, PROD,

B
2,0000E<02
1,0000E=01

3:8888k281
ERH TR

1epsttEete

MATERIAL DATA

ELEM. NOs
3

ELEM, NOe
20

ELEM, NOs
13
ELEN, NO¢
L)
ELEN. WO.
1

ELim, NOs

1
[

ENITIATION COMPLETED

34

FRACTION
1.00000

FRACTION
1.00000

FRACTIOM
l.00000

FRACTION
l.00000

FRACTION
«50000
»5C000

FRACTION

2080667
33333

SRC{31
T.5000E=01

T, NULT .

Oe
540000EeCa
205000E000




CORE MAP ®essssssssseec DATE= 72/12/074000 TINE= 18,25,409 sonssetosse NORMAL LOAD
A

FwA BLHK COR LENGTH
amccems  secreve —cerern  Severes
47
e[S MO esten o5
TAHLES 143601 180017
HANED LeM
FILE PROGRAM  ADDRESS COXNOM ADDRESS BLOEK AODRESS
cosvane  cessere evecsee  wemcese
RUNTP
SOURCE 005535 Gl 000100
o2 0o0le2
[rx] 005276
a8 €05301
OXcom 005504
MCPPRS 005702 61 €00100
62 0oolse2
a3 35276
<1} 005301
DXCOM €0550¢
UBPNT 016730 01 4001400
02 100142
a3 005276
[<[3 005301
DacoN 095504
FRE 017301 a1 000100
02 030162
03 005276
1) €3530i
DRCON 005504
RN 017327 [ [ X101}
a2 009142
[ =] ©os276
[:1Y 005301
[.1{:L] 005304
sysiie

ACGUER 017355 °
HACKEP 017367
BUFFETL c17s16
BUFFED 017537
CLOCKF 017821
ORPAX 017724
ENUFIL 020666
InPUTE 020502
10CHEK 020656
LENGTH 020702
LocF 020122
ouTPTC 020734
PACKAGE 021072
SETO

SSWTCH 021400
SYSTEM 021466
XIT 022524

ALNLOG 022643
EXP 022732
JETY 4 923505
RBAIEX 023036
RUAREX 023067

SuRT 023146
ABORT 023224
854020 023275
Ca020 024055
ENTR 024151
GETBA 024205
foutIL 02s2st
KOOER 025532
KRAKER 027027
LAHRT 030070

HEMORY 030176
GUTPYS ©30356
REMARK q30447

RETHN 030502
SK1PR 030532
SHIFT 030604
Bvol1 030621

PSCALE 030665
N203SR 03ge72

UNSATISFIED REFERENCED AT
EXTERNALS .14 LOCATION

wesosne wscsane esecese

SRCDX nePPRS 08877



HCP TEST FROBLEM

SQURCE NO, TIHE CUTOFF ENERGY CUTOFF  RAUN TIME 0.Fe CYCLE Dukp CYCLE
? 1.0000E002 1.000GE~03 4,9000E+00 25007 28000
NPS x Y r4 Ia JA v v w TME
1 1.8634Ee00 «1,1784E+00 =1.9418E*00 1 1 TeB852E~91 6,0¢53E~01 1,2326E=01 O
2 »7,0927E«0] 9.4340E=01 =1,0674E*00 1 1 BeSS43E=0] +3,2219E=0]1 +4.0551E=01 O.
3 =2,4404E600 w4,0881E-0] =4,9175E=01 1 1 7.7STSE-Ql 249254E-p) =5.591IE-01 0.
4 «7,5052E.01 2,6368E¢00 2,989%E=01 1 1 =9,8079E=0]1 «2,6876E=D2 1,9324E-01 0.
-1 1,5596E400 9.0693E«0) =4,7637€=01 1 1 7.,3281E-01 4,7166E=01 &,9004E=01 O,
6 8,8854E-D1 1,1039E~0]1 =1,8744E4Q0 1 1 =6,0454E=01 3,3738E=01 7,23162E-01 O,
7 2.5917E«00 =5,4249E-01 4,3255E«01 1 1 #2.9061E701 #,6562E-01 «8.3591€=01 O
8 =8,7200E-01 6,2016E-01 2,i681E+00 1 1 =2420%2E-0% =5.0123E-02 %,7390E-0F O,
9 *2,0045E400 1,3226E400 =5,6974E=01 1 1 GeSBYSE=Q] 6,6167E-01 3.5812€-01 0.
10 1.0045E«QQ 1,3225E+00 4,1374E~D1 1 1 «8,3340E40]1 J,0956E=02 5,5144E=01 0.
11 =7,9293E.02 3,6146E=01 2,5623E«00 1 1 21.55S1E=0] «2,806GE~02 9.8742E=01 Oo
12 *9,6391E.0]1 «6,9394E=0) 2,2224E-01 1 1 T4T150E-01 6,3IE5E=0) S5.4942E-02 O
12 .;'37335.01 z.;davz~oz «7,1511E=01 1 1 =5.7973E-01 «),3928E~0] B,0282E~01 0.
14 = +00 «4,5438E<0] ~1,59132E0 «641893E-0] = -0) - -
13 TE3I0SEI00 hicocenes ThIOINGEISY 1 b IoedadEnol “InuSyiecS) Ta:Zecess: o
16 1,3847€.0) 2,.3330€+00 ~3.8756E-q1 1 1 »2+53186-01 B.1735€=02 =9.6396E-01 0.
17 1.9Y94E+00 -2,05R9€+00 =8,4648E~0] H 1 240B60E~)] =7,3561E=0]1 =6,4472€-01 0.
18 5,7099E-01 -5.9941E-01 =7.1424E-01 1 1 643296E-01 4.0073E=01 =6,6240E-01 0.
19 =1,5302E400 =2,2200E400 4,5534E«Q) 1 1 944572101 13,2389E«0]1 2,60600E~02 0.
20 1.7716E400 »1.5236E+00 14368688E+00 1 1 *56995HE=01 »5.3481E=0] 4.B736E=01 O«
21 *1.0808E«00 =7.1116E~01 =1.119¢E~01 1 1 B.9975E-01 J.5Y50E=g) 2.4728E<01 Q.
22 =8,2244E<01 4,9091E-01 =7,9707E-01 1 1 «9.9231E-61 1.1765€~01 3.8517€~02 0.
23 6,5986E.0] 8,52R0E~-01 =1,8208E=01 1 1 «7.6712E<01 2,¢883E=0) =5,9930E-01 O
26 4,55T0E«01 1.4091E+00 =5,9566E=01 1 )} +3.9194E001 1.¢Y04E=01 S.10¥0E=01 0.
:: ;.32025-01 1.::21:-00 1,1531E+00 1 1 1.2620E20] =8,6567E«0] =4,.8496€~01 0.
02E+00 6,2510€E-01 &,6220E~0) 1 601286€ 7.9 -0l =3. -
37 BI070GE0) GbereE-0f -2.3678E-00 | | =3ihesef.o) -sisedet-ol 3.oe7cc-01 oo
20 2,0345E400 =8,0678E=01 =),1377E400 1 1 ©1,929E-21 4,1077€+02 «9.8035E~01 0.
29  1,0317€e00 »4,8622E-01 2,6900E+00 1 1 2,6737e=01 9,6246E-01 4,6260E-02 O,
30  1.335TEe00 2,3638E=01 =1,9277€=C1 1 1 DeTA39E: 02 1.3122E~02 9.9976E<01 0.
31 8,9330E-0] =8.7418E=01 5.8956E=01 ] 1 «344255E=91 6.4348E=0] 6.845CE=01 O
32 =141163E¢00 2¢3696E+00 7.7764E=g1] 1 1 »1e2829E=01 7.6784E=01 6.2764E=01 0.
33 2.593BE.0Q ~B,600BE~01 ~1,4908E=G2 1 1 1.7859E-)] =2,8988E=01 9.6025E~0) O.
34 2,3214E.02 =2,2209E=01 3,5839E~0) 1 1 4.62%9F<01 4,6780E«0]l =7.5317€-01 0.
35 0,5634Ex01  1,9474E«0p =1,71064Ee00 1 1 1e1932E° 51 =7,5493E=0] <b,4486F201 0,
36 o1226Ea01 2.6601Ee0n 8,8752E=01 1 1 +8.8208E=01 2,0539E-01 4,2397€«01 0
” -l.‘:935-01 1,7157E+0) =2,3035E¢00 1 1 «9.3820€- 31 9:26125-02 -J:JJ‘BE-OR 0:
38 3,5764E.0] 5,1613E<01 13592€ -t 1469E= -0l - -
39 1::5195oon g0 LBIEINY 1 1 hiAeSIETdl gneadgEzod coidalaecst &
40 2,3024E400 =1,5042E=01 9,8255E=0] «6,9761E~ 0,2114E=p] =, =
8 15033826208 THiSNRETS) Jlielenrese 1 L TRIRIEAEINR LihlesEIl Thiiesestd o
:g ;.::ssg-oc 1,1500€+00 2.2912€¢00 1 1 =0.6437E~0i «6,¢985C=01 4.0237€~01 0.
- 2E-0) =2,2830E=01 «5,59501E=01 1 ©342351E= 79€ -
4 -z:aseztoog 1.0749E¢00 =3.1791E=01 1 : Szbal:s-g: f:ggTZE-g: -::ﬁgssé-gi ::
05 w4,5430Ca0] «9,8520E=-02 «5,%728E=02 1 1 «3e4586E=01 9.1008Ee0) 2.2514E«01 0.
46 =4,4030€0] =1,9060E=01 S,21260E~01 1 1 1e6513E- 01 1,2Bl4E=0) =9.7791E~01 Q.
47 B8,5036E-01 2.3612€+00 1,3213£¢00 1 1 =122035E=01 06,0094E=01 =7.8956E~01 Q.
48 «6,2650E-01 2,2637E400 6,25685E=01 1 1 ~Bs6021E+01 2,6343£20) 4,3663E-01 O
49 «7,8057€m0]1 =2,5449E¢00 =5,0268£=01 1 )| <1e4857E-01 4.5491E=01 =8.7600E=01 O
$0 =2,0422E400 1.4796E+00 5.9978E=01 1 1 52881501 3,7201E-02 =8,50%0€=01 0o
MCP TEST PROBLEW
TIME® 4,005 MINUTES
NUMHER OF TOTAL RANDOM TOTAL TeraL COLL1SIONS TRACKS
PHOTONS NUWBER OF NUMBERS WELGHT ENERGY PER PHOTON PER PROTON
STARTED COLLISIONS GENERATED STARTED STARTED STARTEY STARTED
164le 1/8840 1837675 1.6503E¢04 105967E+04 140896E401 5.5690E+00
TOTAL LO5S T0 LOSS To LOSS L0835 LOSS TOTaL
TRACKS ENERGY TIME 10 T0 10 TRACKS
STARTED CUTOFF CUTOFF ESCAPE CAPTURE SPLITTING LostT
91410 [} [} 22460 16752 52194 94in
WE16RT Loss To LOSS TO L0SS LOSS WEIGHT
STARTED ENERQY TIME 10 10 LosT
PER PHOTQN CUTOFF CuToFF ESCAPE CAPTURE PER PHOTON
1:0054E¢00 0. 0. 3,3986E-01 6,0JUBE=01 1.0229€+00
geer, sl o g Lgss 105ty 4
TA NERQT
ggn ?Ngron CuTOFF CuToFF ESCAPE CAPTURE PRODUCTION CONPTON
0e 4,49606E=01 4,6119€=02 Te3904E=02 3.7334€%01)

904641E01 0.

36

DUMP NO,
-0

w7
6,6067E=01
3,0000E400
1,6667E=01
8.,0000€~01
6,6667E=01
£.0000E+00
1.6667E=01
4,0000E«91
1e6667€=01
1.3333E-01
5,0000E490
1,0000E+00
3,0000£400
5,0000E-01
1.6667€400
6,6667E=01
3.0000E400C
6,6867E=0]
6,636TEeQ]
3.0000E00
6,6667E201
143333€-01
6,6667E=01
1,0000E200
5,0000E¢00
6,6667E=0]
4,0000€=01
1,6667€+00
1,6667E=01
1,0000E200
1.00CAE«00
148667E=01
2.0000E200
1o 66700
4,0000E=-01
1.6667E=01
1,666TEw0}
1,6667E=01
1,6667E01
1.0000€+00
6,6667E+01
5+0000E=00
1,3333€=01
606667E201)
6,6667€01
2:0000E+00
2,6667€+01
1.0000E000
8,6667€=0]
0,6667E=01

PHOTCNS

PROCESSED
PER MINUTE
3,5642E40

PatR

PRODUCTION
#ER PHOTON
Q.4479E~0)

ENERQY
gost

&R PROTON
9241012201

CulQFf CycLE
-0
OEL ERD

e 7,5687E€=01
[ 3,8556E-01
0 2,5128E+00
0y 1.0061E401
0, 9,08g0E=01
Cs 4.5181E~0}
0 4516206090
[ 5,1946E430
Ce 248810E400
Qe To2481€¢00
Oe 3.1242E6-02
0. 2,8091€20}
[ 1.8212E+01
('Y 244521£400
O 3:0584E=02
O 641980E701
O 149222€~01
0 T46630E=0)
0, 8.0117€=01
0. 1e9734E-01
0 602104E=04
O 5,8952€+00
Qe 544739€<0)
Qe 3,3358€-0)
0. 1,2980E~02
[ 7,0886E-01
[N €,4639E000
0, 7,6937E-02
(8 242300E400
Oe 1e9420E-0)
O 3.9580E=0)
Oe 153541E400
Qs 5,53426-0)
O¢ $,921IE%02
Oe 7.,0823€000
0o 245452E+00
04 €,2433E200
0 4458735400
Qe 200123£200
Qe 402103E701
0o T.0687€~0}
Ce 443982E+00
[ $.9181E200
[T %,1485£°0)
Qs T446858=01
0. T+1822E=01
e JelagbEenl
0. 1,5056E~0

Qe $,0021E~0

'Y Te060)E-D



CcrLL

NOo OF
PHOTONS
CAPTURED
8.001JE=02
242259E=01}
24842)E=04
$o4T99E=D3
44 7155E=0)
Be8B0TE=QS
4,3990E=p?
3.3000€-00
6+9026E=0)
3.5539E=0%
4,6403E=-03
3.0233E=00
208366€-0)
1+9202€~0)

0e
3.3688Fa0?
1.0154Eep)
B¢1577€~0)
11777202
2,4776E=04
1e1799E%0)
1.6262E=03
13200E=0¢
104038E<00
4eJ194E=05
Le¥bBOE=DR
$.9220E~02
1e041065=01
1o4883E202
145262802
O

[

ENERGY
LOST

TO CAPTURE
JeB119E=04
1.081TE=02
1e18206E~0%
2.2843E-00
2.765TE=04
3:1791E=00
2.T168E-03
148423€=03
441602704
145718E=08

3 $
1.6138E«0s
140584E=08

.
2+1096F<Q)
$.9928E«0b
S, 17T0E~04
7.9832€=08
1421 75E~05
8,I69IE-D5
9.6192E=05
8,1711E=06
9.2218E=04
2:2160E~04
201203E=03
140615€-02
11169€=0¢
1:%938E403
Le3042¢+0)
Qe
[- 13

RELATIVE
E€QROR
07114
«02913

»23902

«024173
«05279
+ 04260
0,00000
Ce00060

RELATIVE
ERROR
07971
«03111
«38812
12327
oi9232
045401

8:00000
000000

PHOTONS
LOST T0
€. Co

ENEROY LOST
10 ENEROY
cuTerf

TOoTAL CELL DEPOSITION DATA

RELATIVE

ERROR

000000
Q00000
0.00000
0400000
0,00000
0400000
0400000
0400000
6400000
0.00000
0000000
0.V0000
0400000
000000
0.00000
0406000
D0.00000
£.00000
000000
0,00000
0,0000Q
0+ 00000
0400000
0+00000
0400000
0400000

RELATIVE

ERROR
0400000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0000000
000000

0.00000
0400000
0400000
0400000
0e0.000
0400000
C.20000
0400000
0400000
0400000
0400000
0+00000
0400000
0400000
0400000
0400000
0400000

PHOTONS
CREATING

A PAIR
2.0308£-05
3,0259E=0)
T+6155€+05
3.18483E=08
5,3013E-04
3,1985E-05
4,19BDE«04
1.0408E=05
5,0262€-05
1.1169E-05
3,5285E-05
2,9087E-05
34 79S0E=05
1o 9588E=05
2,4389E0%
4,6302E-00

0,
2.4369E-05
1,0357E=04
1.2794£=06
14299TE=04
1. 9099E=08
1,6246E=05
14 71262E=05
145992E-05
3,5985E=04
141901€03
1.5688E203
203882804
3,5285E-04
0.

0

ENEWGY LOST
70 PAlp
PROUUCTION
A, 83¢1E-05
2.3862E02
6,1208E-06
2,5830£-0)
3,9758E-0)
2,3263E=04
3,1793E=03
Bs4)34E=0S
3.365¢E<00
8,5161E05
2,9552E08
1,9904E=04
3,2594E06
1,5¢72E«06
1.9¢94E=04
Je.4e18E-03
0.
1.0750E-0¢
5,5681E=0e
8,2338E=04
1,1715E=03
1.4221E=03
1.4592E-04
1:0726E=04
1428YSF=(e
2.0780€=03
9,0024E£+0)
1,1921€=02
146043E=03
243881€-03
0o

[ B

RELATIVE
ERROR
«T0706
«09037
29049
«1459a
«241°8
« 30232
»089%¢4
#7222
217331
25398
22952

0.00000
99997
+50253
»522375
49990
« 12855
«43254
«28957
31537
3007
«1T700)3
Q0869
o169435
«10389
0.00000

§-90000

RELAT[VE
ERRON
s 16803
+10816
«34033
106619
«28195
371502
»106006
«41207
«20217

+18517
99997
06622
0000000
« 99997
151203
062091
298072
150628
«*79}0
0Jha2s
« 37847
«J08Bs
21577
+07502
s 22002
+120658
2,00000
0.00000

ENERGY
LOsT

10 CONPTON
4,624 7E=0)
1.0715E-01
8o44042-03
3.44326-02
4,2044¢ 02
940944E203
1. T718E-02
201636€-03
242123203
1.4157E03
143173€-03
3,0131E-03
9.3093E-06
6.7912E-00
1e1148£20)
1e6858E=02
34835700
Re0185£20)
6.9717E-03
3,4289E-02
1.3371€=02
1.6684€=02
2,4440E-03
1.5700€-03
1.1970E=03
6, T962E20)
206302602
2084080E02
4,7893E=03
s.5100£-03
0

0o

RELATIVE
ERROR
12287
«02858

107AL
ENERGY
QEPOSITED
5,05432+03
1.4183E-01
9,0683E«0)
54 7206E-02
4,609TE-02
9.3302€-03
2,3612€-02
2.2491E=03
249649E<0)
1.5025£-0)
1,8177E=03
J,2202€-0)
1,4183£-03
9,37268E«04
1,3073E=03
2,26108-02
3,895TE-08
3,2397E=03
8,3268E=03
4,2624E-0)
1,4606E-02
1,8202E=02
2,5967E<03
1,6871€20)
1e3281E=03
1.1011E-02
4,0780E«02
3.1571E«02
7,9674£403
8,47128a0)
0.

0.
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HUNBER OF PMOTQ:S CROSSING SURFACE

TINE [ 1.0000E 02
COSINE 1,0000t:000 8,0000£=01
SURFACE 3 surFACE 10

ENERGY = T0 ¢ RELe EAROR e T0 = REL. ERROR = 70 ¢  REL, ERAOR * T0 = REL, ERAQR
5,0000£=03 1.7153%9E=03 66326 0.00000 Oe 0400000 0. 9400000
1.0000E<02  7.51391E<03  .22109 600000 0. ©.00000 8. 00008
1,0000€+00 4,23776E=01 01613 «07056 7,72638E=03 04014 3,48597C=0¢ ~07882
5,0900£400  2,38v22€~-02 02614 0 06000 8,17699E-06 «08357 0 2400000
544000001 2,43207E-02 02952 0.00000 9,02177€-06 «10%30 O 0,00000

SURFACE 1n SuRFaCE 14

ENERQY = 70 ¢  REL: ERAOR ¢ 70 = RELe ERROR « 10 ¢  REL, ERROR ¢ T0O = MEL, EAROR
9,0000E-03 0, 0.00000 0, 2.0%000 0, 0.00000 [ €.00000
1,0000€-02 N 0.00000 [ B 0.80000 0. 9400000 (5 0,00000
1,0C00E+00 1,28570E=02 *04296 Oe 0400000 1.43928E~-01 02475 [ 0,00000
S,0000E+00 2.8T159E-03 .06087 I ©.00000 1. 7682)E~02 «03533 0. 0.00060
1,4000E201 2,56209€~03 06364 0. 0,00000 1.55002E~02 «00020 0o 0,00000
COSINE 8.0000E~-01 640000E=02 race 1

SURFAC SURF A ]

ENEROY « 10 ¢ RELe EAROR t 1 yo- e, camor « 10+  RiL, EAROR * Yo e REL, EAROR
5,0000E~03 1.827T1E=03 5773 B,12315E=¢4 .79053 Oe 000000 Oe 0.00000
1,0000E~02 #.,092365-03 2482 Ce 0.90000 . 0400000 Qe 0,00000
1.0000E¢00  2,59362E=03 +02158 2.81009E=02  .0b3)8 2,42698E=03 *04DGY 3,91307E~0¢ »08013
S.0000E¢00  1.,69527€=02  ,03606 0. 0.00000 3,42061E%85  .13297 0 4400000
144000E+01 1.49628E~02 »03829 0. 0.00000 -1 0000020 0s 0,00000

SURFACE 11 SURFACE 16

ERERGT = T0 ¢ REL. ERROR * 10 = RELe EFROR e 10 ¢ REL. ERROR ¢ To e RELs ERROR
$,0000E203 0. 0,00000 0o 9.00050 O 0400000 0, 400000
1,0000E-02 0u 00000 [ 0.00000 0o 000000 0o 0000000
1,0000E¢00 5,11663E-03 «07338 0 0.00000 2,72798£=02 +05057 Qe 0000000
5,0000E+00  ©,10949E<08  ,12786 'y ©-00080 2,333237€~93  .08202 % 000000
1.4000E¢01  #.31582E006  ,2052) . 0.00000 2,25823E=03  ,0902¢ % 0400000

COSINE 6¢0000L =01 4,0000E=01
SURFACE 1 SurRFACE 10

ENERGY e TO » AEL, ERARCOR * 10 - REL, ERROR - 70 o REL, ERROR *T0 = REL, ERROR
$,0000E-03 0. 0.00000 Oe 0.00000 Oe 0400000 06 0,00000
1.0000E=02 6..09236E~03 20482 [ 9-00000 Oe 0400000 9, 0.00000
1.0000E°00  1.40Z04E-0] 03015 1.877008202 08237 1,44173€-03  ,05089 J.40030220¢ 08085
$,0000E+00 7.36506€03 «05167 0o 0 00000 $,26735E=08 «J1828 0. 0400000
1,4000E01 7.76573E«03 «0536S8 [ 9.00000 Oe 0400000 0. 0,00000

SURFACE 11 SURFACE  Ja

ENEROY - 10+ REL. ERROR ¢ Y0 = REL. ERROR = 10 ¢ REL. ERROR ¢ 10 - RELs EAROR
$40000E-03 0. 0.00000 [ 0 00000 [ 5 0000050 [ 18 0000000
1.0000€=02 'S ©.00000 0 0,00000 0. 0400000 [ 0.00000
140000E+00 2.,08233E-0) 08636 0 9.,00000 4,19764£-83 11708 [H 0,00000
9,0000€00 1.09030E=04 +3083 O 0.00000 1,279%4E=08 «29728 0 0.00000
1.4000E¢0] 0y 6.00000 0o €.00000 Oe- 0400000 0, 0,00000

COSINE 4,0000E-01 240000E-01
SURFACE SURFACE 10

ENERGY e T0 ¢ RELe ERRQOR e TO = REL. ERROR e Y0 ¢ REL. ERNQR * 70 « REL, ERROR
$,0000€-03 2,03079E=08 «99997 2403079E<08 39997 0. 0400000 0, 0400006
140000E=02 2,66002E=03 42822 [ 0000 ' 0400000 0. 0.00000
140000E200 6,0269TE~02 «0%805 1030539E=02 09732 8.91356E=06 006632 300966502 8720
5.0000E+00 2,38016E=D) <09246 'N 0,00000 0 0400000 [N 000000
144000E 01 2,45319E~0) 09202 'y 0.00000 O 000000 0. 0,00000

SURFACE 11 SURFACE 14

ENEROY - 70 » REL. ERROR ® YD » REL. ERROR « 10 ¢« REL, ERRQOR o 70 » REL. ERROR
%,0000€=03 0. 0.00000 0 0.20000 [ 0+00000 0o 0.00000
1.0000E-02 'S 0.90000 0 0.00000 0 400000 0 000000
1,0000€+00 7,01129€-06 209516 O 0.00020 3,63511E-04 + 45332 0o 0,00000
$,0000€+00 1,260386E00% «73039 0o 0.00000 04 0400000 0. 0,00600
1,4000E+01 04 0,00000 0o 0 00000 O 0-00000 [ 0.00000

coSINE 2,00008-01 0s
SuRFACE SuRFACE

ENERGY - T0 o RELe» ERAQR * Y0 ® RELe ERROR = 70 ¢ REL. ERRQR
8,0000E~03 6,09236E-04 «57730 Oe 0 20000 0o 0000000
1.0000€~02 04 0400000 O 0400000 Yo ©00000
1.0000E200 112006602 10072 $:97949E=93 15232 1.96098E=04 «10373
5,0000E¢00 3,85386E=04 $21932 ' 000000 Oc 0400000
1,4000€401 3,81788E-06 422003 0« 0 90000 0, 8400000

SURFACE 1 SURFACE

ENERGY e T0 « REL., EAROR e T0 = REL. RROR e 10+ REL, ERRQOR
$,0000E=03 0 - 0400000 0o 0.,00000 [N 0400000
1,0000€=02 04 «00000 Oe 0.00008 Oe 0400000
1.0000E¢00 3,03248E-04 27697 'y 0.90000 0 0400020
8,0000E900 ‘ 0,00000 8 0,00000 0 0000000
140002401 04 0.00000 [ 0 sdese 6. 0.09000 [ 8 00000
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NUMBER FLUX [NTEGRATED OVER SURFACE

PATH LENSTH/VOLUN:

TIME 0. 140000E 02 TinE o ce ’-”::ﬁ‘:: .
SURFACE RELATIVE Sl LATLY
ENERQY 17 ERROR ENERQY i} EAROR
,0000E=03 0. 0.00000 1.0000E+0) 7, 500985207 +S7706
1.00006-02 o 0. 90000 8,0000E=01 3502105E206 *2095¢8
120009E406 o 0.00000 1,0000£400  2.33378£-06 L14010
$.00006400 0 0.00000 5,0820E600  5,)B992E-07 17916
1.4000E+0) ' 0.00000 1.4000£+01 70 §5237€=07 JAn21
TIME 1,0000E202 1.0000E-01 TINE 1.0030F .02 1.0000E-01
RFACE  RELATIVE CELL RELATIVE
ENERGY sun Lgnmv)a EHMERQY 3 ERROR
8.0000£203 0 0.00000 1,0900E=01 %, (2029E=04 .06899
1.0000E~02 o 0.00000 8,9000E-01 T 159813E-04 «03674
1.0000E+00 7,722 16E=02 207031 1,0000E900  2,3371SE=0% L04827
5.0000E+00 42 32173E03 L0710 5,0000E400  €.00373F=05 »05492
1.4000E401  2.74300E-03 111553 104000E401  6,21378E-05  .05%09
TIHE 1.0000E-02 140000E +00 YInsE 1.0000E~01 l.oooosogo
SURFACE  RELATIVE CELL RELATIVE
ENEROY 17 ERROR ENERQY ERROR
6,0000E=03 0 8.00000 1,0000E=0) 14¥2780E=04 «09497
1.0000€=-02 0. 0.00000 $,0000E=91 3.87072€20% «15702
1,00006400  3.720526-02  .10142 1.0000E200  B.e0763E-03  .29907
5.0000£400 O, 0200000 $.0005E200 Gy 0.00000
1.4000E+01 on 0.00000 1.8000E40) N 0.00000
TINE 1,0000E¢00 150000E4+01 TINE l'“""::u_ x.oo:g:;::“
SURFACE n:u;w: ENERQY Lzﬂuon
s.5000e003 0. V7 0.50000 1.0000E-01 . 9.00000
1,0000E=02 P 0.00000 $,0000E=01 Oe 0,00000
1,0000E00 0 0.00000 0: g- g-ggggg
8,0000£+00 0.00000 . .
oa 111 3 S 2.20006 Coecest 9. 0.68000
NUMBER FLUR AT VEECTOR
TIHE [ 140000€=02
DLTECTOR  RELATIVE
ERERQY 1 EHROR
$,0000€-03 0 0.00005
1,0000E-02 0. 0.00000
1,0000E+00 0. 0.00000
5,0000E+00 0. 0.00000
1,4000E ¢91 'S 0.00000
TIME 1,0000€-02 1,0000E-01
OLTECTOR RELAYIVE
ENERGY 1 ERROA
5,0000E-03 [ 0,00000
1.0000€=02 1296701E+29 .99997
$1+0000E+00 14b0796E=05 «03919
5.0000E+00 3.28125E-06 203420
1440060E+01 3412916£~06 «038e7
TINE 1.0000£+0) 140000E «00
DLTECTOR RELATIVE
ENERGY 1 ERROR
8,0000€+03 O 0,00000
1.0000£-02 4,2354)E=10 .80352
1,0000£+00 1.28952E-0% .03838
5,0000E+00 1.04510E=07 213699
144000E+01 0o 0.00000
TINE 1.0000E+-00 140000€+01
DLTECTOR  RELATIVE
ENERGY 1 ERROA
5,0000£=-03 0. 0,00000
1.0000E<62 0. 4.00000
1,0000E+ 02 0. 0.00000
5,0000E+00 0. 0.00000
1.4000€43) 0. 0,00000
TAPE DywP MO, 2 hPSe 18414
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17,506,481
17.55.48
17,56,49
17.56,5p

17,%6.51
17.50,81
17,%6,51

17,586,51
17,56,51
17.58,51
17.96,5)
17,96,51
17.56,52
17,56,52
17,56,52
17.56,52
17,56,52
17,506,853
18,101,468

10.15.38

18425, 41
18,25,43
18,259,431
18,254 44
18,25,44
16,235.44
18,25,44
1e,25,88
18.25.44
18,25,40
18,25,44
18,25,44
(8.25.40
18.25,43
19,00,59
19.00458
19,00.59
19,06,59
19,00,59
19.00,59
19.09.59
19400,59
400,59
13:88:23
19.01,30
19,01,00
19,01,00
19,01,00
19,01,00
19.01,00
19,0).00
19,01.00
19.01,00
19,01,00
19,01,00
15,01400
190)e00
19,01.00
19.01.00
19,01,00
19,01,00

19,01,00
19,01,00

19.81,00

19.02400
19.02412
19,02417

FILE COMPLETE

40

SHMTR
»L0S ol
SBMTR
SBHTR Do
$Y760073
AUMTR
SUMTR
“wer o

o

SUNTR
SUNTR
*ICP
accp
sCcP
wtcp
SUMTR
cP 3
SUNTR
SBHTR
SuMTR
*L0S %
sbutp
3BuYR
°oCCP &
step
*CCP 5
SUNTR

N

s¢ep
*CCP
sudta
SUMTR
SRUN
SRUN
oCCP 8
occP g
*CCP 19
sCCP 11
InCPPRS
SUMTR
SUNTR

~-~O

sLCP 12
sCCP
ocep |3
SUNTR

oCCP 14
IR
eCCP 16
MCPPRS
SUNTR
SUNTR

eccp 17
occp
oCCP 108
SUNTR

sccP
SuMTe

SUNTR

SUMTR

SUMTR 99

SL0S go
$oUTpUT
SouUTpuUT

JOB CARD READ %ITH MO ERRORS
]

CARDS 000263,
READ, JOB REBDY TQ BE SCHEOULED.
CROS 1.82 72712706 PFACH, 1¢ TAFE

<USER HMONITOR OF 1ls02/72 lN!TllLllEO-

oJOB NAME»SCHRANDIBHDATE @ 727327

SJDB:NAHE-SCkﬂANDT-CAYsOS,CL-u.Ac~vusnul-9t°ac050l

CPsPRuLOPLEAD T SN}

JFILE SET CCO op:n:naaurrzn LEKOTN «09001100,

oFILE SET InP OFENED¢BYFFER LEHOTH a00018100.

Se INITIATE AND RUN MCP TEST PROBLEM,

SLAHEL {STAGE)

SCREATE(FSUCODETPeCLOUs PREMTEXXS09I0D)

SOPEN(FSaDUMNY s 5CTe20003

«FILE SET DUMMY  OPENEDBUFFER LENGTH =00032180¢

SCOPY{ IvCOUETP+OsDUMMNY)

oFILE SET CODETP QPEMED-BUFFER LENGTH a00032100.

ROLLOUT startEn

ROLLOUT DONE

XX009301 IS ON UNIT 2 FILE CODETP 800 BIn

AOLLIN STARTED

ROLLIN OONE

$1If (FALSEREADY)

SLABEL (READY)

SAFSREL (FSaOUNMY

oFILE SET DUMNY  CLOSED.BUFFER LEMGTH sggoZ21000

oFILE SET STATISTICS

o REAUS wRITES POSITIONS OISk RDS OISK WRS

000000000 000000320 000300004 500000000 000080010
Lwas00002565550EVICERQDY

.
SREWINDICODETP)

SRUN(C#SX,8=RUNTR)

oFILE SET RUNTP CPENED+8UFFER LEMGTH 209032100,
«FILE SET OuT OPENEDBUFFER LENGTH w000-21¢0.
oF LELD LENOTH IS « 050776

«HUNLCMOY CTINE 000,259 SEC.

$COPYF (InCDOETP yOSRUNTF

SSETQIKEYaRKTP)

$sEta,

$LUGO [ IwCQDETP?

+END

.:iLE SET 1nng§ oPE:ED-BurFEH LENGTH 00004190,
«FILE SET 1M OSEDWHBUFFER LENGTH mQ0te
IFILE SET sTaTrsrEsOSEOesUFrER U dootelac.
« READS WRITES PDSITIONS DISK RDS OILX WRS
000000000 600000003 000006001 000000000 000080003
. LwAe0000076344¢0EVICEROL
S F (FA SExFUN)
FLABEL (RUNY
SAFSREL (FSSCODETP)
oFILE SET CODETP CLOSEOSBUFFER LENGTH =00032100.
WFILE SET STATISTICS
+ READS wRITES PASITIONS OISK RDS OIS WRS
000000404 000000000 UOGCODOUL 000000020 00008GIDE
LwRha0D00256555 DEVICERD;
SSEYG(KEv-neri
$SETQ,
SLOGD { LeRUNTP)
JEND
oFILE SET IMaGE OPENED+BUFFER LENGTH @0008e100¢
JFILE SET IWAGE  CLOSEOCBUFFER LENGTH =0§064100.
oFILE SET STATISTICS
s REAOS wRITES POSITIONS OISK RDS 015% WRS
000000000 900000003 030000001 059000001 0DGI0GOYI
LwA=0D0011)2574DEVICERD]
IIF(FlLSC-YAPE
LAHEL (TSPE
lAFSHLL(FSINUNYP~AUXSP-YAF£l
+FIlLE SET RUNTP CLOSEN «BUFFER LENGTN 200622100
JFILE SET STATISTICS
» READS wRITES POSITIONS DISK RDS DIS.< WRS
000000025 Q00000027 000000003 020000004 000000011
LwA=0000141032¢0EVICERO]
JEGF OR £01 OF CC FILE, FSETaCCD

oFILE SET CCD CLOSEDAUFFER LEMGTH #000011004

JFIL” SET SratIstics

» READS wRITFS FOSITIONS DISK RDS DISK WRS

000000071 000000627 000000034 000000060 000200000

. Lwa=0000000000.DEVICEROO

JFIVE SET INP CLOSEDSBUFFER LENGYH mgpololooe

JFILE SEY STATISTICS

« READS WRITES POSITIONS OJSK RDS 015« WRS

000000222 000000222 0 00001
Lw3e0000000000,0EVICEDO

-FlLE SEY OuT CLOSEQ+BUFFER LENOTH 00032180,

LJFILE SEr STATXSV! S

+» READS RITES POSITIONS OISX ROS OISK WRS

000000000 DDOODK‘&J 000000000 000000000 000000002

«00000217024DEVICEmD

.Jus YEEHINAYION.

JELAPSED CP TIME @ 00268,19619 .

JESTIMATED JOB CQST 30036,02

AR008199 IS ON URIT 1 FILE RUNTP 800 BIN

£SaRUNTP OSP=TAPE 495691 dORDS

FSEQUY DSPSPRY 9158 ¥WORDS 13 PAGES

SCYRANDIBR )




CORE MAP ¢sessesesessss DATE= T72/12/080000 TIME~
FuA LA

cecessm

20,28,15%00 300000000 NORMAL LOAD
BLNK COM  LEwGTH

CODE 000100 110787 031811 0SIT4T
LOADER 143602 15607}
TABLES 142601 140017
NAKED Lem
FILE PROGRAM  ADDRESS COMRON ADURESS aLocx ~DORESS
ccmcses sencsss ecoevanes sspemee
RUNTP
SOURCE 005513 G1 00C100
62 000142
G3 ooc2te
Gé 005301
0xcoM 00" 508
MCPPRS eas57101 ()} 000100
62 aovle2
63 00%218
Ga 002301
01COM 00*-506
OAPNT 016732 G1 020100
G2 00162
G3 005276
Gé 005301
Ccxton 005504
FAN 017301 01 00,100
G2 000162
83 00276
Ge 005301
DECON 00-506
IRN 017327 G1 000100
62 000342
03 00276
Ge 005301
0XCOM 007308
svsLis
ACGOER 01735% RBAREX 023067
BACKSP 017367 5Qa7 023146
BUFFE] 017616 ARQRAT 023224
BUFFEQ Q17537 854020 023275
CLOCKF 017621 cen20 024055
DMPXK 017724 ENTR 024151
ENDF IL 020466 GETBA 024205
{NPUTC 020502 I0UTIL 024241
TOCHEK 020656 KODER 025532
LENGTH 020702 KRAKER 027027
LOCF 020722 LAHRT 030070
OUTPTC 020734 MEHORY 030176
PACKAGE 021072 OUTPTS 030356
SETC 021157 REMARK 030447
SSWICH 021400 RETN 030502
SYSTEM 021466 SxipR 030332
arr 022524 SHIFT 030506
ALNLOO 022643 eot 030621
E£xp 022732 PSCALE 030665
fRAIEX 023005 M203SR 030672
RBAJEX 023036
UNSATISFIED REFERENCED AT
EXTERNALS BY LOCATION
secetns  eesemue neveses - yome
SACOX uePPRS 906577
MCP TEST PROBLEM
SOURCE KOo TIME CUTOFF ENERQY CUTOFF RUN TIRE O.P. CYCLE DUKP CYCLE DUMP NQ. CUTOFF CY¥CLE
7 1.0000E+02 120000E=0) 449000Eer0 S0000 30000 -0 -0
TIME® 9,750 MINUTES
MAER OF TOoTAl RANDOM TOTAL TotaL COLL1S10NS TRACKS PHOTONS
PWOTORS. NOMBER OF NUMBERS UETOMT ENERGY PER PMOTON  PER PHOTON  PROCESSED
STARTEQ COLLISIONS GENERATED STARTED STARTEQ STARTED STanTEO PFR MTNUTE
3nAar 365325 3740703 3,3418E04 3,1508€+06 1.0998E¢01 5.5468E400 3,5626£00)
ToTAL LOSS TO LOSS 10 LSS LOSS LOSS TOTAL
TRACKS ENERGY TIME to o 10 TRACKS
STARTEO CUTOFF cyroFr ESCAPE CAPTURE SPLITTING LOST
184248 ° 0 ey ) 302 105391 184248
GNT 0SS 10 LoSS 10 LOSS 0SS WEIGHT PalR
3 thEnGY TIME To fo Lost 2a0puc T1OM
PER PHOTON CuToFF CUToFF ESCAPE CAPTURE PER PHOTON PFR PHOTON
1.0061€+00 ' 0. 3.3946E=01 648302801 1.0225E+00 9,8568E40)
NERGY 055 10 L0SS TO LOSS LoSs LOSS LOSS ENERGY
§1Emo \E.NERGV TIMZ 70 T T0 i AIR 10 LnST
PER SHOTON CUTOFF CUTOFF €SCAPE CAPTURE PROOUCTION COMPTOM PER PHOTON
9408558201 Ge Ga #.3885E~01 4e6p08L-02 T«4235pE=p2 306930E=p) 9,4581E-01
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cELL

CED AP DO DN~

CELL

ODAP NS WA

42

NO, OF
PHOTONS
CAPTURED
T.6768¢-02
?.2425¢-01
2. 75906 =04
$,6708E-0)
5,.1249¢-03
1,206TE«04
$,380%F.02
5,3060E-05
6.78R7F=0)
3.8879E-05
4.0651€-0)
3.5245¢-20a
2.90)3€-03
1.9798€=03
5.0175£=05
3,6005E-02
7

1.41497-0)
1.8326E-0)
240R98E=94
1.7A87E-04
N, 8928E-0%
21337602
P.8627E-02
1.6535E-013
1449925202
1.0984E-02

ENERGY
L0S?

10 CaPluRg
3.9p56E~pa
1.0R64E=02
1.2038E-05
2.4910E-0¢
3,1337E-04
5.0749E=06
2,7072€-0)
2,2085E-06
3.9928E~06
1.4509E=08
2.6783E-Da
1,508TE=0S
1.8726E=08
1.,0R81£-04
3.2060f <06
242027E~0)
3. 7538E~08
S.IRsLE=-(6
T.6769E =08
1,5985E-0%
T.1014€~-0S
Tel)17E=0s
9.430)1 =08
1.03%8E-05
4.8045E-06

E

RELATIVE
ERADR
«05057
02053
28191
»08040
12989
+28188
02898
029841
«03958
23812
08898
«oT627
00087
+03854
«72109
o0ds18
«508899
«0933)
«0833¢
« 3062
«22039
«D028
«21607
18955
« 22858
+0548)
«02573
°01783
« 03883
»02928
S.00000
0.s0080

RFLATIVE
garop
« 05604
02188
«27761
«0RaTO
+13989
«2R4TY
«0231n
«3n0%0
+03761
«26923

oHOTONS
LoST 10
Ee Co

ENEADTY LOST
To ENgROY
cutors

7074, CELL OL2051TinN Cata

RELATIVE
EQRER
006900

HrLATIVE

EPRNR
S.c0008
©.c0000
9.00000
0.00000
G.00000
€.00000
#.00000
0.00000
0.00000
0.00000
8.00080
S.00000
0.00000
0.00080
¢.00000
0.0800D0
Q.00000
0.,c0000
Q.00000
0.00070
0.C0900
0.00€00
2.08000

PHITONS
caEaTING

A Pajlr
Je11092aL5
Je 0603
8,823 -05
3:5725¢C.94
S 8e62E
s 1aeSC.98
4,3701C<80
140150E-25
#.5556€a93
BaTIT79E-08
3.3993E~0%
2.0021E-85
3.2261E-0%
leB208E-0S
640210C-08%
4o1R26Ee0s
le2082f-0%
.a168E-08
Lel781Z200
63221

2.5800E-0%
1.9331£0%
ToT185E«08
¢.3760E=0

AELaTIve
fuRoR
42179

EnEQsY (,CST

s pal2

eRInIeTION
1

8,5015E-08
27599803
3. 871FE«p)
3.0727Eens
3,)457E«p3
0.510%€-05
JaéaTatlape
©.00320<35
24852TE«pa
le978F%0s

1)
2.98T1E =94
8.3A54E<00
4,0487E=0s
1.07T1E-93
1.5807€203
174926 =00
2.0150£.85
322531£=08
3:4959E=p1
1.0105Leg2
1.3117282
3.954RL-p)
2+)820E0p)
e
[

arLaTive
[N
53510
2NTHEY
«25187
#1071
21582
25871
«QT208
27281
«12561
220087
«2020%
12333
s1687s

fREQOY
Lasy

10 cOnPTON
4238348 =0y
128537Een]

Se)nlnEen?
85153E-0)
1e7954E~02
2.0908E-01
2:0508E~0)
13093E«p)
1e2A)4E-02
2:8%38E-0)
0.8058Eens
1B1E=gs
1.0857£-0)
leb131E=02
345750804
2.9885€-0)
$.9214E20)
3.8755L=0)
105237E=02
107063802
243704E<9)
1o0R07E=9)3

frLatIve
EpBON
sanr1a
ILTE]
n)sd?
«01A59
331
02404
»NIRTY
~nI37
o88053
»03758
015285
end)es
»n5180
«NeRSY
212365
<809

rova
FUERGY
OEPOSETFD
4.9253F~n)
143982E~01
©,07180E~0)
1,78%31E~02
4,5395E-02
2,827hE 0]
2.8009(02
2,1701F~0)
2,014T€E~0)
1.3712E~0)
1.8302£ 03
3. 10108~03
1.3103Fn3
fe#]72E=048
teP788Fa0)
ils)onlf=n?
14559140 ~08
JeTR19E03
1o SNSAE 0]
942992203
t«BIASFE 02
148718€=02
1. SABAEe0Y
1+5904F=0)




RyniEa OF PROTONS CROSSING SUaFece

Tiag 0. 1.0000€502
COSINE T«0808C 00 B.0009E-91
SusFacE
ENERSY « Y0 ¢ RELe ERRLP
S.08n0E-0) 1,4na29E=03 L00228
1.C000E=02 32020«03 L36854
1.0000F 0D 3%07€-01 .03138
S.o000€-00 «I83)0E-02 »01957
1.e000F401 3325z-02
ENEQSY « 70 o
S, 0000E«03 0.
1.0000F-02 .,
1.0000£°82 1.2900eC-02
5.0000E00 2.30056E-0)
1.6000E20) 2,35834£-0) 00789
COSINE Be08usL=0) 8.C005E-0)
SusreatE
EnEasY - 10+ BELe ERNON
5.00007=83 1.002582-02 52932
1,000aF. 16907
1.00008 ~03%5¢ze
S.0uoeE 02570
1,4000E48) 202702
Suaract
ENEQSY BfLe ERRQR
$.0600£-03 8,c0000
3,0000E~62 0. 0.00000
1,8000E+02 5.09553E-0) 06839
5.0800r00 S,8017er-c0 Il
3.8000E+01 4,09931C-00 ~15389
COSINE 6.4000L-01 Segot0r-8)
SuPFatL
ENERGY o 16 o AfL. EREOP
S.0000L-0) 301880804 «790%%
1.0002E<02 ®.816)1E-0) .198278
1.8000E«00 Je81053Kp] .02090
5.0000E°00 TeSERIE=D) 2038315
1.6000£+03 7.6226CE=0) .0)819
SURFeLE
ENERSY ®fL. ESAQR
3.0800E-0) 0.00000
v.,00000
2.16057€-03 08828
«21030
3,4000E401 8,00000
COSINE .0000¢-C) 20000801
SUPrace
ENERGY - %0 e 8Ly, ERDCE
S5.0000£-93 2.00700£ 04 Y0708
3.0000Ef-6? 2.91014E~03 227795
1.0000E«00 5.93182¢-02 «03230
5,0000C+00 2,6A830E-93 200105
1.4500E<00 2,40599E-02 L08le8
Supsact
ENEQGY e 70 » @EL, €REQR
S.0000E=03 -1 2.00000
1.0000E~02 #.00000
1.0000E=90 8.02803¢-08 12276
Q0OE 00 $.52017¢~ 95652
2,6000€01 [ 0.00000
COSINE 2,8090E-0) Ou
fuaFACE
EnEQGY - TQ o REL. EREQO
5,0000E=03 3.01080£-00 »37732
1.0000E-02 2,010%1¢-04 99008
1.0000Ee00 5o 17802E =02 07280
S5.,0000£+00 J.8R)50E-04 « 15384
1,80000-2" 8,53581c=-04 o 18005
SURFACE
EnERGY - 10 BELs ERNDR
5.0000€-03 0. 9.0
1.0000c-02 []
1,9006 3,00475c-08
0,

S.0000£#00
$,4000€.01

t
L8 {- 3

lg;. ERROR
[N []

[ ~.00000

710 e L, ERROR
T

3
e 10 e -1; gagna
0.
9.
1.39290E~02
9. l-loiﬂ.
n
e TD » oL, . CERCT

° 1p -
3.00)59F-08

0.
1.20933(~02

oL - ¢RROS
L1

“.09899
s0eBeT

.3

SyaFaCE
e« T e £EL, FRRANED
[ 0.,80000
9. ®.00000
1.58602€-02 « 02750
7.12822€

s.308%8¢F
- 10 o
0.
[
1a654)2E-83 »9373s
1481231E-p2 «0287%
1465237282 2772
Suarate
e 10 e BIL, FuURND
o. 20060
+ 83000
z-ozi}sz-ot ~02012
2.99485C-95 69233
0. 0.00900
SuRFALE
- T0 PEL, ERADR
Qe $.00020
[-Q #.00002
2.59375 w02 401670
24508537493 «0%5800
2.13505€-93 «9B812
SuaFaCE
e 10 ¢ #F1, gRANS
#.00000
9.60000
03028
19210
0.00800
SURFACE
- 10 ¢ 8E,, ERLIOR
0. 0.09080
0. #.89000
0,3531% 8]

SusFace
-« 10 L. FEROE
[ 0,060000
Qe 0,00000
6.970980-9¢ +06310
8. e.88020
0. 4.40000

SuRrFact
o 10 » »EyL, ESRNP
Oe 0.00000
L8 0.00890
2,992502<p0 24828
1.5 e.,00000
. #.00000

SURFACE

KL, €90\

10
s 10 = DEL. £9%0P
0. 0.0L000
[B 0.00000
3.39881E=0¢ «05562
. 0,00000
'N 0,000C0
1
* 70 « REL. ERROR
0, 0,00000
Q. 0,00000
0. 0.00pE0
o, 0.0000%
[ d.00008
"
e 10 « £E,. ERAOR
[ 0.C0000
D Ca00000
D euv18T=08 « 035331
-2 C.C20000
[ S ¢.00000
s
» T0 = @FL. ERROA
°. 0,80039
8. 0,96006
0. ©.00000
' 0.00803
0. 0.00000
10
> 10 = SEL. ERADR
o0, 0,00000
9, 8.80000
3.5333)(08 205825
8a 0.0%000
o, G.00000
i
* 1D » @®EL. ERROW
0.00000
0400000
0.00000
0.00600
0.9%0c00
i0
e 70 o 2Et.« EARDR
0. 9.00000
0. ©,00008
2.92834E7¢8 »€6029
™ 0.80000
.. 0400800
Je
» T0 o #EL, ERADR
. 000000

L]

* 70 =

#¢t. ERRON
0.07000
2.00000

+s08M86
000000
0400000

REC. EAROR
0460000
0,90800
0.0c000
9,00000
000890
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HURIER FLUX INTEGRATED OVER SUSFACE

[£L [ l.c080E-02
SURFACE RELATIVE
EREAGY 17 €RagR
S.0000E-03 [ C.00090
1.0000E-02 0o 0.00000
1.0030£+00 0. 9.00000
5,0000£0890 [N 0.09800
3.4000E«9) 0. 9.02080

TENE 1.6080€-02 1.0008E-01
SURFACE RELATIVE
ENEQSY 14 EARCR
S.CON0E=#3 [ o.00000
1.0000F 0,00086

LY
1.0000E08 8.07700E-02 »05459
S,0000f98 3.57769E-0) 206721
1.0800Ee8) 2.79901£-0) 208256

TIME 1+8800E-01 1.,0020E°00
SURFACE RELATIVE
ENERGY 17 ERROR
S$.0000E£-03 0. s.0c800
1.0005¢-02 [0
$.0000E00 3,41273£-02
5.0 .
[

1.8000E200 lesngeEs0]
SURFACE RELATIVE
ERRDR

NUMBER FLUZ AT DETECTOR

TIME [ 1.0000£-02
OETELTOR RELATIVE
EnERGY 1 EaRpR
5.0800£-03 0.
2 o.
o 0.

5,0000£489 0.
1,4000ge01 o,

Ting L.0000£~02 1.0000E-01
OETECTOR RELATIVE
ENERGY 1 ERRUR
5,0000£-0) 0,00000

0.
1.000pE-02 9.71985E=3p 299992
1,0000£+00 1.67103E-03 «0225%
5.0000E400 3.30990E-06 «0255e
1.8000E*8) 3012255206 02218

TIME 1.0800E=0) 1+0E00E*00
OEYECTOR RELATIVE
ENERGY 3 £aroR
$.0000£=03 0. 0.,08000

1.00C0£=02 201450)€-10 +TO8Y2
1.0000E+80 1,35727E-05 »03892
S.C000E000 1.696817€=07 37684
1.8000¢e0] 0. 0.00000

TIME 1.0000E°08 1,0800E+0)
OETECTOR RELaTIVE

ENERGY
5.0000E=03 0s
1 0.
0

PATH LENGTH/VOLUNE

TinE [ ) 1.0008E-92
CELL MELATIVE
ENEasy 3 ERRCR

1.0000E=-01 4,12716£-07 51739
54.00C0E~02 Je12168E<00 14615
1.0800f00 2.02085E-96 12528
5.C000E-0% $.830926.07 oJ2808
1.68002+8) Bot110EEDT 214639

I 1.8008E-02 1+0000E8)
CELL 'EL:'XVE

ERERGY 3 RROR
$.2800E-01 8. 0E8425-08 08095
S,0000F-01 T #1274F-00 202538
128808E 09 247T5085¢ =88 83020
S.8000C+80 £,895057-05 03888
S.0808E0) 5,95074F<08% 204222

i LeSORIE~D] 1.0000E200
CELL RELATIVE
ENERSY 3 EARDRA
1}

1.78921E-06 #6573
SAE-63

[1138]] 1eORDCE Y
CeLL RELATIVE
3 ERROR
[

TAPE OuMP WD I KPsSs 217
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20,25.56
20.2545¢
20,26,01
20.26.02

20.26403
20426403
20,26.03

20426403
20,26.03
20.26.03

20426400

20.26,08
20.26.06
20.26.08

20.26.00
20.26.06
20.26.05
20426413
20.28.11)
20.20,12
20,28,13
20.28.13
20.28.13
20,28.13
20,28.13
20+2841)
20.2R,1)
20s28.13
20.28.]3

20435.30
20.35.3)
20,39.21
20.39.21
20.39.21
20,39.21
20.39.21
20, 1

20.39,2)
20439.21
20.39.21
20.39.2)
20439.21
20.39.21
20.39.21
20.39.22

20.39.22
20.39,22
20.39.22
20.39.22
20439,22
20.39,22
20439.22
20639,22
20,39,22
20439422
20.39.22
20,39.22
2003922
20439.22
20439.22
20.39.22

20039.38
20.39.40
20.40.00

SAMTR
*L05 [}
$AUTA
SAMTA o
SY760073
SUMTR
SUMTR
eCcP -]

SUMTR
SUNTR
ecce
eccP
eccr ]
SAMTA 01
SANMTR ()
SBMTA )
IAMTR ¢
occP 2
SuNTP
accP 3

SUNTR
SAMTR
SRMTR
®as ¢S
SAMTR
SANTR
ocCP »
occp
eccP
SUnTR

°wccP
occp
occe
ecce
SUNTR
SHMTIA
SAMTR
$BNTR
3aMTR
HCPPRE
SUNTR
SUNTR

smom

1
oCCP 1t

occh
*CCP 1]
SuNtR

scep
SUMTR

SUMTR

SUNTR

SUNTR §

*05 (&
soutPy
SOUTAN

FILE COMPLETE

JOB CARD READ wlTw NG EQRORS
) £4ARDS 0000308
READ, 08 REAOY 10 B¢ SCHEDULED.
0 CRNS ),PA2 T2/12/05 wWACH, 16 [rtls

+USER MONITOR OF 19702772 InITIALIZEUL.
«J08 NAKESSCHRANDIY JOQATE = 72712708

0 SJUOB(NAVEDSCHMRANDToCATSOSCLOUACaVAEsUARSO5COSEON
CPsPR310«PLIGOyTLuENH)
~FILE SEY CCO OPENEDQSBUFFER LENGT™ »p0001180.
«FILE SET InP OPENED1BUFFER LENGTH =f 3010100,
5. CONTINUE RUN==nCP TEST PROBLEM,
SLABEL {STAGE)
SCREATE (FSSRUNTP ,CL8U.SCT520000PRESTEIEGLD199)

5 FSeSYSLIB REQOPRELD

STiamQ502 SPAR®QQQ0R ST1PEQ502 ST2P#2000 ‘24
SOPEN{FSe0OUNNY,SCTa2000)

oFJLE SET OUMMY  OPENEDsBUFFER LEN3TH ei)037180,
SCODY (1aRUNTP o OnDyMNY} TQ VERIFY POINIER pORD

s

«FILE SEY RUNTP OPENEDSBUFFER LERGTM =30032189,
ROLLOUT STARTED

ROLLOUT DONE

1X0068899 IS ON UNIT 1 FILE RUNTP 300 Blim
ROLLIN STAAYED

ROLLIN DONE
$1F (FALSE®READY)
SLAREL 1QEADY) SUCCESSFUL STAGINHG

SAFSAEL (FSENUKNY)

+FILE ST Cummy CLOSEDYBUFFER LENGTM sP0032180,
«FILE SET STATISTICS

« READS wRITER POSITICKS 0iSx &DS OISK ¥aS
000000200 000000150 000000000 COCODO0RD 090000318
. LwA=0000141155pEVICEnO)

SREWIND (RUNTD)

SSETQIKEY=RXIP)

$SETQ.

$L0GG § J sRUNTPS

«FILE SET OU OPENED'BUFFER LEKGTM aro83210p¢
ROLLOUT STAATED

ROLLOUT DONE

A0LLite STARTED

ROLLIN DONE

«END

«FILE SET IMAGE OPENED9BUFFER LENGTH of Jvod Do,
«FILE SFT ImMAGE CLOSENCBUFFER LENGTH mpofestBo.
FILE SET STATISTICS

« READS wRITES PoSlTIDNS 0fsx #DS JIS% was

000000000 000000403 L] (L]
Lun-ooonlll257-nEV1CE-°I

txr(rALsE-YIPEt

SLAREL {TAPE)

SAFSUEL (FSERUNTP a0 15P8STAPE+POSHT2AXQ0R] 99}
«FILE SET RUNTP CLossnoBurFER LENGTH =1 0032100,

«FILE SET STATISTICS
+ READS -ﬂl'Eﬁ Posllsons ogsx Bos JISK wa$S
3

17 ocpoo
LuA-OOOOZOAPSI.utvx:c-ul
-EOF 0R €01 Ox cC FILE. FSFTsCCD

SFILE SET €CO CLOSED»AUFFER LENGTH o, 9001100,

FILE SET STATISTICS

o AEADS '“l'(< 905!'10NS 0ISK 8DS OISK WRS
205383000

. L-AIOOOODOOOQOvnEVlCEIOO

«FILE SFT InP CLOSENSBUFFER LENGTH or 3010100,

«FILE SET STATISTICS

« READS ®RITES POSITIONS OQISK DS JiSK ®a$

009000001 000000001 000000001 002000000 000000000

. LwA®0050500000NEVICEROD

#FILE SET OUT CLOSED+BUFFER LENGTH ap@032100.

+FILE SET STATISTICS

« READS *RITES POSITIONS OQISK BDS DJI5K WRS

000000000 000000560 0 ] 1

. LuA-OOOOOIoooonoEvlCE-ua
9 +JOB TERMINATION,

+ELAPSED CP TIME & 00288.27910 .
+ESTIMATED JOB COsY 30036.93

XEQ08169 IS ON UNIT )} FILE Runte 89 Bin
FSeRUNTP  0SPaTapE 67754 wORDS

FSeout 05PaPRT 4681 vORDS 6 PAGES

SCHRANDLIVY 2

ALT.533(260)

45



