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1.0 INTRODUCTION AND SUMMARY 

The Waste Receiving and Processing (WRAP) F a c i l i t y  wi l l  s t o r e  uranium 
and t r a n s u r a n i c  (TRU) sources  and s tandards f o r  c e r t i f i c a t i o n  t h a t  WRAP meets 
the requirements of t h e  Qual i ty  Assurance Program Plan (QAPP) f o r  t h e  Waste 
I s o l a t i o n  P i l o t  Plant  (WIPP). In addi t ion ,  WRAP must meet i n t e r n a l  
requirements f o r  t e s t i n g  and va l ida t ion  of measuring instruments  f o r  
nondestruct ive assay (NDA) . 

In order  t o  be c e r t i f i e d  f o r  WIPP, WRAP wi l l  p a r t i c i p a t e  in  t h e  NDA 
Performance Demonstration Program (PDP). 
NDA c a p a b i l i t i e s  f o r  TRU waste. 
c a p a b i l i t i e s  of  t h i s  f a c i l i t y  s a t i s f y  t h e  requirements of t h e  q u a l i t y  
assurance program plan f o r  t h e  WIPP. 
t h e  Los Alamos National Laboratory (LANL) f o r  t h i s  program. These s tandards 
wi l l  be used i n  t h e  WRAP f a c i l i t y .  

a f u r t h e r  s e t  of  sources  and s tandards wi l l  a l s o  be used by t h e  f a c i l i t y .  
Each sea led  source o r  s tandard wi l l  be re fer red  t o  herein as  a u n i t .  Various 
combinations of these  u n i t s  wi l l  be placed i n  t e s t  drums and/or boxes which 
wi l l  be s u b j e c t  t o  t h e i r  own l i m i t s  u n t i l  unloaded. There wi l l  be two sea led  
t e s t  drums with f i v e  grams of weapons grade plutonium loaded in  them. 
drums w i l l  be appropr ia te ly  marked and wi l l  be subjec t  t o  t h e  u n i t  l i m i t s  
r a t h e r  than the drum l i m i t s .  

This a n a l y s i s  shows t h a t  t h e  s torage  and use of spec ia l  nuclear  mater ia l  
sources  and s tandards within t h e  l imi ted  control  f a c i l i t y  of WRAP (Rooms 101 
and 104) i s  s a f e  from a c r i t i c a l i t y  s tandpoin t .  With t h e  form, geometry, and 
masses involved with t h i s  eva lua t ion ,  a c r i t i c a l i t y  i s  not  poss ib le .  The 
l i m i t s  given in  Sect ion 2 below should be imposed on f a c i l i t y  opera t ions .  

This program i s  a bl ind t e s t  of  t h e  

The PDP s tandards have been provided by 

I t  i s  intended t o  ensure t h a t  t h e  NDA 

To i n t e r n a l l y  check t h e  accuracy and s e n s i t i v i t y  of the NDA instruments ,  

These 

2.0 L IMITS 

2.1 Pu Mass Equivalent Limits 

Unit mass l i m i t  in  s torage  ..................................... 250 g 

Limit i n  t e s t  drum/box ......................................... 450 g 

Limit in  s torage  room .......................................... 4500 g 

1 
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2.2 Spacing Limits 

Between a u n i t  mass and any o ther  f i s s i l e  mater ia l  ............ 25 cm 

Exception: This spacing l i m i t  wi l l  not apply t o  t h e  loading o r  
unloading of t e s t  drums/boxes o r  t h e  loading of  u n i t  masses 
i n t o  a glovebox. These operat ions wi l l  be l imi ted  by t h e  
drum/box l i m i t  (see below) o r  t h e  glovebox l i m i t s ,  whichever 
i s appropri a t e .  

Between any loaded t e s t  drum/box and any o ther  loaded t e s t  
drum/box o r  between any loaded t e s t  drum/box and any f i s s i l e  
mass, including those  i n  gloveboxes .......................... 92 cm 

Exception: This spacing l i m i t  wi l l  not apply t o  loaded test drums t o  be 
used i n  t h e  TRU glovebox. In those cases ,  a l l  l i m i t s  appl icable  
t o  the glovebox wi l l  apply t o  t h a t  drum. 

grade plutonium and c l e a r l y  marked on t h e  outs ide  wi l l  be subjec t  
t o  t h e  u n i t  mass l i m i t s  ( see  above) r a t h e r  than t h e  drum l i m i t s .  

Exception: Locked drums containing no more than s i x  grams of  weapons 

2.3 Other Limits 

Only encapsulated ( sea led)  sources  o r  s tandards wi l l  be allowed t o  be 
used in  any t e s t  of t h e  NDA equipment o r  s tored  i n  t h e  source s torage  
a rea .  

Stored u n i t  masses on shelves  wi l l  be constrained from f a l l i n g  by a 
p o s i t i v e  c o n s t r a i n t  such a s ,  but not l imi ted  t o  a la tched  bar  across  t h e  
e n t i r e  s h e l f  o r  a la tched  door across  the f r o n t  of a s torage  u n i t .  

Exception: Stored u n i t  masses on shelves  wi l l  be unconstrained only 
during placing in  o r  removal from s torage  of mater ia l .  

Storage conta iners  w i t h  a maximum of 250 g of f i s s i l e  mater ia l  i s  
allowed t o  be unconstrained a t  any time. 

Exception: For purposes of loading u n i t  masses i n t o  a t e s t  drum/box, a 
u n i t  mass wi l l  be considered t o  be constrained i f  i t  i s  loaded 
i n t o  t h e  t e s t  drum/box. 

Stored loaded PDP drums o r  boxes wi l l  be constrained by a chain o r  s t r a p  
a t tached  t o  a s t a t i o n a r y  upright  s t r u c t u r e  such as  a wal l ,  column, o r  
chain l i n k  fence.  

Plutonium allowed in  t h e  f a c i l i t y  wi l l  have a concentrat ion of 240Pu of  
5 w t %  o r  more. 
c o n t r o l l e d  by t h e  l i m i t  on t h e  240Pu. 

The concentrat ion of o ther  plutonium iso topes  wi l l  be 

2 
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3.0 DESCRIPTION OF FACILITY 

The WRAP f a c i l i t y  wi l l  s t o r e  var ious sources  and s tandards i n  t h e  
nuc lear  m a t e r i a l s  cage a t  t h e  west end of Room 104. 
NDA equipment which these  s tandards a r e  intended t o  check and t e s t .  

There wi l l  be var ious sealed sources  and s tandards producing neutrons by 
(a ,n)  r e a c t i o n s  ("'PuBe, 241AmBe) o r  by spontaneous f i s s i o n  (239Pu, "'11, 241Am).  
These may contain up t o  80 g of f i s s i o n a b l e  mater ia l  and a r e  sea led  in  
s t a i n l e s s  s t e e l .  These wi l l  be s tored  i n  s l i p - l i d  cans o r  s i m i l a r  conta iners  
which wi l l  themselves be s tored ,  two in  a drum, in  25, 30, o r  55 gal lon  drums 
w i t h  t h e  unoccupied space f i l l e d  w i t h  p a r a f f i n .  
a t  l e a s t  25 cm between them, outs ide  sur face  t o  outs ide  sur face .  
a l s o  be s tored  on shelving e i t h e r  ins ide  t h e  nuclear  mater ia l s  cage o r  
adjacent  t o  t h i s  a rea .  

The plutonium wi l l  be weapons grade and t h e  uranium wi l l  be enriched in  t h e  
i so tope  235U up t o  94%. 
s t e e l  cy l inders ,  packed with e i t h e r  carbon f e l t  mater ia l  o r  diatomaceous 
e a r t h .  
t o  24 cm in length .  
mg t o  100 g of  plutonium o r  uranium. 

PDP sources)  but ranging i n  s i z e  from 1 mg t o  50 g of  f i s s i l e  m a t e r i a l .  
d i f f e r e n c e  between these  and t h e  PDP sources  i s  purely adminis t ra t ive .  
pseudo-PDP sources  wi l l  be owned and used by t h e  f a c i l i t y  while t h e  PDP 
sources  may be used by outs ide  c e r t i f i e r s .  

drums, with proper  spacing between u n i t  masses. 
s torage  drums w i l l  not  be f i l l e d  with p a r a f f i n ,  and t h e  sources  wi l l  not  be 
f i r s t  placed i n  s l i p - l i d  cans. 

The t e s t  drums wi l l  be 55 gal drums ( ID = 57 cm, Ins ide  Height = 84.5 cm , 
cons t ruc ted  of 16 gauge s t e e l  ) .  I t  i s  planned t h a t  each drum wi l l  have no 
more than 350 g of f i s s i l e  mater ia l  i n  i t  when loaded. This mater ia l  w i l l  be 
in  t h e  form of  PDP o r  pseudo-PDP sources  loaded i n t o  t h e  drum f o r  a s p e c i f i c  
t e s t  of t h e  NDA equipment. The rad ia l  spacing of t h e  sources  within t h e  drum 
wi l l  be maintained by t h e i r  i n s e r t i o n  i n t o  from 5 t o  8 f ixed v e r t i c a l  
pos i t ion ing  tubes  (OD 5 7.5 cm, ID 5 7 cm) t h a t  extend t h e  length of t h e  drum. 
Ver t ica l  spacing within these  pos i t ion ing  tubes wi l l  be maintained by t h e  use 
of  spacers .  The pos i t ion ing  tubes wi l l  be a t  l e a s t  8 .5  cm a p a r t ,  center- to-  
c e n t e r .  

Within this  room i s  t h e  

The drums wi l l  be s tored  w i t h  
Sources wi l l  

The PDP sources  wi l l  be PuO, o r  UO, encapsulated in  s t a i n l e s s  s t e e l .  

Various numbers of these  sources  wi l l  be placed in  

The source cy l inders  wi l l  be from 3 .8  t o  5 cm i n  diameter  and from 5 
These cy l inders  wi l l  be welded shut containing from 300 

The WRAP f a c i l i t y  wi l l  have sources  s i m i l a r  t o  t h e  PDP sources  (pseudo- 

The 
The 

The PDP and pseudo-PDP sources  wi l l  be s tored  on she lves  o r  in  55-gallon 
The PDP and pseudo-PDP 

Tes t  drums and/or boxes wi l l  be loaded uniquely each time they a r e  used. 

3 
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There wi l l  a l s o  be t e s t  boxes loaded s i m i l a r l y  t o  t h e  t e s t  drums. Two 
types  of boxes a r e  planned, t h e  B-25 box and t h e  SWB box. 
these  boxes have no more than 450 g of f i s s i l e  mater ia l  loaded i n t o  them. 
The B-25 box wi l l  be 115.6 cm wide, 183 cm long, and 117 cm high ( i n s i d e  
dimensions). Within t h e  box wi l l  be up t o  20 v e r t i c a l  o r  horizontal  
pos i t ion ing  tubes (6 < OD < 23 cm) extending t h e  height  o r  length of t h e  box. 
The tubes  wi l l  be d i s t r i b u t e d  across  t h e  volume of t h e  box, a t  l e a s t  8.5 cm 
a p a r t ,  cen ter - to-center .  

The SWB box wi l l  c o n s i s t  of two f l a t  s i d e s  and two rounded s i d e s .  The 
box w i l l  be 91.9 cm t a l l  and 132 cm wide. The f l a t  s i d e s  a r e  planned t o  be 
114 cm long with the curved ends giving t h e  box a maximum length of  175 cm. 
Within t h e  box t h e r e  wi l l  be u p  t o  20 v e r t i c a l  o r  horizontal  pos i t ion ing  
tubes (OD = 23 cm) extending t h e  height  o r  length of t h e  box. The tubes wi l l  
be d i s t r i b u t e d  across  t h e  volume of t h e  box, a t  l e a s t  8.5 cm a p a r t ,  center- to-  
c e n t e r .  

I t  i s  planned t h a t  

The t e s t  drums and/or boxes may be e i t h e r  empty o r  f i l l e d  with a v a r i e t y  
of matr ix  m a t e r i a l s ;  p l a s t i c ,  paper, c lo th ing ,  g l a s s ,  sc rap  metal ,  
vermicul i te ,  wood shavings,  sand, and/or s o l i d i f i e d  organic  o r  inorganic  
m a t e r i a l .  

a f te rwards .  T h u s ,  they wi l l  genera l ly  be empty of f i s s i l e  m a t e r i a l .  However, 
t h e r e  may be more than one t e s t  drum and/or box loaded f o r  any s p e c i f i c  
t e s t i n g  per iod.  There wi l l  a l s o  be two t e s t  drums w i t h  f i v e  grams of weapons 
grade plutonium which wi l l  be cont inua l ly  loaded. These drums wi l l  be locked 
and c l e a r l y  marked. For t h e  purposes of t h i s  a n a l y s i s ,  t h e s e  drums wi l l  be 
t r e a t e d  a s  individual  sources .  

In r a r e  cases ,  PDP matr ices  may c o n s i s t  of combustible m a t e r i a l s .  

The tes t  conta iners  wi l l  be loaded before  each t e s t  and unloaded 

4.0 EVALUATION OF CRITICALITY SAFETY CONTROLS 

Each of  t h e  TRU sources  and s tandards a r e  sealed in  s t a i n l e s s  s t e e l .  
The PDP and pseudo-PDP sources  a r e  sealed i n s i d e  a second s t a i n l e s s  s t e e l  
conta iner .  
plutonium o r  uranium could be sa tura ted  with water. 
be f u l l y  r e f l e c t e d  by being immersed in  water .  

v a r i e t y  of parameters .  
sphere of *9Pu0, ( H / P u  = 0 ) f u l l y  r e f l e c t e d  by water .  
d e n s i t y  ( p  = 10.11 g/cm3), i t  would take  10.11 kg of plutonium t o  reach 
c r i t i c a l i t y ,  which i s  l a r g e r  than t h e  t o t a l  amount o f  plutonium contained in  
a l l  of  t h e  sources  and s tandards combined. 

I t  i s  not considered c r e d i b l e  t h a t  a s i g n i f i c a n t  amount of  
A t  worst ,  each source may 

ARHCO, 1968 presents  minimum c r i t i c a l  conf igura t ions  with respec t  t o  a 
Graph III.A.9(100)-5 i l l u s t r a t e s  t h e  behavior of  a 

A t  t h e  t h e o r e t i c a l  

4 



HNF-2594, Rev 1 

Not only i s  t h i s  amount more plutonium than wi l l  be opera t iona l ly  

The f i g u r e  assumes t h a t  t h e  plutonium i s  pure 239Pu, while t h e  plutonium 
in the tes t  sources  i s  weapons grade plutonium, 
non-PDP type  sources ,  however, may be pure 239Pu. 

The f i g u r e  assumes no neutron absorbers .  
encased i n  s t e e l  which wi l l  absorb neutrons.  

The f i g u r e  assumes t h e  t h e o r e t i c a l  d e n s i t y  of  p = 10.11 g/cm3 which i s  
d i f f i c u l t  t o  achieve in  p r a c t i c e .  

The f i g u r e  assumes a p e r f e c t l y  spher ica l  shape f o r  t h e  PuO, whi le  a 
s e r i e s  of  cy1 i n d r i c a l  encapsulated sources  would only approximate t h i s  
shape. 

In order  t o  check t h e  keff of bounding systems, t h e  computer code 
MCNP-4A ( L A N L ,  1988, WHC, 1996)was run f o r  a spher ica l  plutonium water system 
a t  t h e  most r e a c t i v e  plutonium concent ra t ion ,  30 g/L, surrounded by one foot  
of water .  The c ross  s e c t i o n s  used were those recommended by t h e  MCNP manual, 
based on t h e  ENDF/B-V l i b r a r y .  
“‘Pu. With this  concentrat ion of  Pu o ther  i so topes  o f  Pu w i l l  be 
increased a l s o .  
enrichment i s  1 .7  w t %  which was used in  t h e  c a l c u l a t i o n s .  However, the 
enrichment in  o t h e r  plutonium isotopes wi l l  be cont ro l led  by spec i fy ing  t h e  
“‘Pu concent ra t ion .  The ca lcu la ted  k was 0.91407 ? 0.00149, giving a kef, 
p lus  two u of 0.91705. A t  t h e  99% con?ifdence leve l  kef, = 0.91799. 

in  s t e e l  and welded i n t o  a s t e e l  cy l inder .  The s t e e l  a c t s  as  an absorber  of 
neutrons,  thus lowering t h e  kef . 
enclosures  w i l l  be breached and t h e  plutonium soaked with water .  
t h e  d e n s i t y  and spher ica l  shape i s  unl ikely t o  be reached. 

enr iched in  235U. However, t h e  239Pu i s  t h e  l i m i t i n g  case even when compared 
t o  100% 235U and thus t h i s  c r i t i c a l  mass i s  t h e  smal les t  c r i t i c a l  mass of both 
elements. MCNP was a l s o  r u n  f o r  t h e  same geometry, but a t  t h e  most r e a c t i v e  
concent ra t ion  f o r  th is  i so tope ,  i . e .  60 g/L. 
0.88564 f 0.00163, giving a kef, plus  two u of 0.88890. A t  t h e  99% confidence 
leve l  keff = 0.88995. 

MCNP-4B has r e c e n t l y  been va l ida ted  f o r  plutonium systems (HNF, 1998). 
This code has been t e s t e d  and found t o  give e s s e n t i a l l y  the same r e s u l t s  as  
MCNP-4A, which g ives  confidence in  t h e  code. The maximum allowed values  of 
t h e  c a l c u l a t e d  kef, with code b ias  accounted f o r  a s a f e t y  l i m i t  of 0.05 ( i . e .  
t o  assure  t h a t  actual  keff 2 0.95) i s  0.942. T h u s  a l l  of t h e  ca lcu la ted  kef, 
f a l l  below th i s  l i m i t .  

s t o r e d ,  but 

The mater ia l  in  t h e  

The sources  and s tandards  a r e  

Th$4$lutonium used was enriched t o  5wt% of 

The concentrat ion of ‘41Pu corresponding t o  t h i s  240Pu 

This i s  a r a t h e r  conservat ive model s i n c e  each s tandard wi l l  be encased 

In addi t ion ,  i t  i s  un l ike ly  t h a t  both s t e e l  
In addi t ion ,  

These d a t a  apply t o  “’Pu while some of t h e  sources  wi l l  be uranium, 

The ca lcu la ted  kef, was 
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5.0 TECHNICAL PEER REVIEW 

Document Reviewed. CSER-98-002: Criticalitv Analvsis for the Stoi-aze of Special Nuclear Material Sources 
and Standards in the WRAP FaciliW. Revision 1 

Author: 

N 11 [ I  

Harvev Goldberg 

Problem completely defined. 
Necessary assumptions explicitly stated and supported. 
Computer codes and data files documented. 
Data checked for consistency with original source infoimation as applicable. 
Mathematical derivations checked includmg dimensional consistency of results. 
Models appropriate and used within range of validity or use outside range of established 
validity justified. 
Hand calculations checked for errors 
Code i u  streams correct and consistent with analysis documentation. 
Code output consistent with input and with results reported in analysis documentation. 
Acceptability limits on analytical results applicable and supported. Limits checked against 
sources. 
Safety margins consistent with good engineering practices. 
Conclusions consistent with analytical results and applicable limits. 
Results and conclusions address all points required in the problem statement. 
Have all reasonable accidents been considered? 
Has low density water (steam) been evaluated as a moderator? 
Is the fuel and othei- hardware composition correct? 
Are the cases considered appropilately conservative? 
Do the computer models adequately reflect the actual geometry? Have cross sectional cuts 
of the geometq been made and do they show the desired geometry? 
Has the reviewer completed the Criticality Safety Course for Managers and Engineers? 

Date completed 3SZZXW3 13 fiw lrsg 

Reviewed by: Date f -  3-’if 

NOTE Any hand calculations, notes, or summaries generated as part of this review should be signed, dated, and 
attached to this checklist. Materials should be labeled and recorded so that it is intelligible to a technically-qualified 
third party. 
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7.0 COMPUTER OUTPUT DECKS 

lmcnph version 4a Id=10/01193 09/02/98 15:35:27 

edt465711, sd-mp-swd-30001, rev0, certified 
ecn 186718 wilhprprup~adeph.4aOOc 

inp=iWR4P7 outp=oWRAP7 mdnl=mWRAP7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  probid= 09/02/98 15,35:27 

sun platform 

1- 
2- 
3- 
4- 
5- 
6- 
7- 
8- 
9- 
10- 
11- 
12- 
13- 
14- 
15- 
16- 
1 7- 
18- 
19- 
20- 
21- 

messnge: 

5% plutonium in WRAP 450 g 
1 I -1.03 - I  imp:n=l S source 
2 2 -1.00 -2 I imp:n=l $ WaterReflector 
3 0 2 imp:n=O $End ofthe World 

1 so 15.3 $Source 
2 so 4578 3 Water Reflector 

mode n 
kcode 3000 1 0  10 100 
ksrc 0.0 0.0 0.0 
m l  94239.55~ -0.0252 94240.50~ -0.0030 94241.50~ -0 001 $ Plutonium 

1001.50~ -0.1086 8016 .50~  -0.8622 s W;tterMode 
mtl I m . 0 l t  
m2 8016.50~ -0.8881 1001.50~ -0.1119 S WaterReflecto 
mr2 Im.Olt 
tot"" 
clme350. 
print 

ma, stabalizer, present s, 1.000 1.000 3000 
1 initial source &omkrc card. 

original ~mmber ofpoints 1 
points not in any cell 
points in cells of zero impoll,lnce 
points invoid cclls 0 
points in ambiguous cells 0 

total points rejected 0 
points remainins 1 
points after expansion or contraction 
nominal source size 3000 

0 
0 

3000 

inilial gum for k[eff) 1.000000 

cycles to skip before tallying IO 

number of keff cycles that can be stored 20 1 

1material cOmpo*i1ion 

materia1 
number component nuclide, atom haction 

I 94239, 0.00065 94240, 0.00008 94241, 0.00003 
8016, 0.33319 

socialed thermal s(qb) dab sets: 

socialed thermal s(a,b) data sets: 

1 ~ . 0 1 t  

Iwtr.Olt 
2 8016, 0.33337 1001, 0.66663 

print table 90 

print table 40 

1001. 0.66606 
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material 
number component nuclide, m s  fraction 

1 94239, 0.02520 94240, 000300 94241, 0.00100 1001, 0 10860 

2 8016, 0.88810 1001, 0 11190 
8016, 0.86220 

lcell volumes and mmes printtable 50 

cell atom gram input calculated reason volume 
density density volume volume mas pieces not calculated 

1 1 1.00350E-01 1.03000E+00 0.00000E+00 1.50025E+04 1.54525E+04 1 
2 2 1.00300E-01 1.00000E+00 0.00000E+00 3.86896E+05 3.86896E+05 1 
3 3 0.00000E+00 0.00000E+00 O.O000OE+00 0 00000E+00 0.0000OEi00 0 intiriile 

lsurface area printtable 50 

surface input calculated reason area 
area area not calculated 

I 1 0.00000Et00 2.94166E+03 
2 2 0.00000E+00 2.63367E+04 

lcellS print table 60 

atom gram *,e"trO* 
cell mat density density volume m m  pieces imporLlnce 

1 1 1s 1.00350E-01 1.03000E+00 1.50025E+04 1.54525E+04 I l.OOOOE+OO 
2 2 2s 1.0030OE-01 1.00000E+00 3.86896E+05 3.86896E+05 I l.OOOOE+OO 
3 3 0 0.00000EtO0 0 00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+O0 

total 4.01898E+05 4.02348E+05 
lSUrfkS pMt table 70 

surfnee trans type surfnce eoeflicienls 

1 1 so 1.5300000E+01 
2 2 so 4.5780000E+Ol 

I cell temperatures in mcv for the free-gas thermal neutron treatment. print table 72 

all "on-zero imporlance cells with materials havc a temperature for themill neutrons of2.530OE-08 me" 
lphysical constanls print table 98 

name value description 

huse I.OOOOOOOOO00OOE+37 infinity 
pie 3.1415926535898E+00 pi 

nvosad 6.0220434469282E+23 avogndro number (moloculcsimOle) 
aneut 1.0086649670000E+00 neutron mass (am") 
avgdn 5.9703 109OOOOOOE-0 1 nvogadro numberlneutmn m a s  (1 .o-24*mol~mles/mol~~m") 
slite 2.9979250000000E-02 speed of light (adshake) 

planck 4.1357320000000&13 planck constant (me" shake) 
fseon 1.3703930000000E+02 inverse fine sfmcture collstant h'cN2*oi*c**21 
@(I) 9.3958000000000E+02 neutron mass (mev) 
&3) 5.1100800000000EOl elearonms(mev) 

fission q-values nuclide q(mev) nuclide q(mev) 
other 3.3967000000000E-17 

the followinp compilation options were used: 

9 



pointer 
cheap 
mix  
sun 
plot 
mcplol 
gkssim 
xlib 
default datapath iappdmmp 

I cross-section tables 

HNF-2594, Rev 1 

printfable 100 

table le"& 

tables from file /apps/mcnp/mccs 

1001.50~ 1153 "joy ( 1301) 79/07/31. 
8016.50~ 23669 "joy (1276) 05/14/81 

94239.55~ 67851 "joy totalnu (1399) 02/21/85 
94240.50~ 42744 "joy tofain" ( 1380) 79ing113 

tables from file lappdmcnpiendnp 

94241.50~ 22823 njoy totalnu ( 1381) 79/08/30. 

tables from file /appdmcnp/tmca 

IvdrOlt 10193 hydrog~"iinlightwnteral300 degreeskelvm 1001 0 010122185 

total 167833 

warning. neutron energ cutoffis below some moss-section tables 

decimal words of dynamically allocated storqe 

general 94400 
tallies 0 
bank 6403 
cross sections 167833 

total 268636 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** 
dumpno. I onfilemntpe nps= 0 coli= 0 cim= 0.00 m= 0 

source distribution willen to tile srctp cycle = 0 

I warning message so far. 
1 staningmcrun. fieldlen&= 0 ep0 = 0.04 

5% plutonium in WRAP 450 g 

nps I y z cell surf u 

I 0.000E+00 0.000E+00 0.000E+00 
2 0.000E+00 0.000Et00 0.000E+00 

printfable 110 

Y \Q energ weight time 

I 0 5.085E-01 4 733E-01 7.193E-01 2.209Ei00 1.000E~00 0.000E+00 
I 0 8.9SZE-01 -4.447E-01 -2.9448-02 4.904Ei00 LOOOE-00 0.000E~00 
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0 9.710E-01 
0 5.861E-01 

-5.665E-02 -2 323E-01 
1.496E-01 -7.963501 

1331Li00 
1902E+00 

. . .- 
I.O00E+00 
1.000E+00 

0.000E+00 
O.OOOE+OO 

0 -6.489502 -1 .GZGEOI 9.845E-01 4.410E01 1.000E+00 0.000E+00 
0 -7.068E-02 3.2633-02 -9.970E-01 4 75OE-01 1.000E+00 0.000E+00 
0 3.915E-01 4.664E-01 -7.932E-01 4.136E+00 1.000E+00 O.oOOE+OO 
0 -2.368E-03 9.215E-01 -3.079E-01 7 453E-02 1.000E+00 O.OOOE+OO 
0 1.946&01 -3.204E-01 9.271E-01 3.128Et00 I.OOOE+OO O.OOOE+OO 
0 -6.698E-03 -7.177801 -1.905E-01 1.014E+OO I000E+00 O.OOOE+OO 
0 -8.398E-01 -4 129501 3.524E-01 1.395E+00 1.000E+00 0 OOOE+OO 
0 -1.714E01 -8.572501 4.857E-01 7.748501 1.000E+00 0.000E+00 
0-2.489E-01 -5.118E-01 -8.222E4I 1.101E+00 I.OOOE+OO 0.000E+00 
0 -2.959E-01 2.119E-01 9 314E-01 1.951Ei00 I.OOOE+OO O.OOOE+OO 
0 1.395E-01 -9.829E-01 1 202E-01 2.186E+00 I.OOOE+OO 0.000Ei00 
0 6.909E-01 -7.1 IOE-01 1.307E-01 1.865Ei00 I.OOOE+OO 0.000E+00 
0 -6.580E-03 5.320E-01 -5.329E-01 1 229E+00 1.000E+00 O.OOOE+OO 
0 -9 903E-01 -1.38OE-01 1.353E-02 1 305E+00 1.000E+00 O.OOOE+OO 
0 7.462E-01 4.859E-01 -4 551E-01 1.000Ei00 I.OOOE+OO O.OOOE+OO 
0 -1.977E-01 9.797E-01 3.360E-02 3.990E+00 I.OOOE+OO 0.000Et00 
0-9.117E-01 -3 647E-01 -1.891501 2.665E-01 1000E+00 0.000E+00 
0 -4.287E-03 8.361E-01 -3.423E-01 I.l56E+OO l.OOOE+OO O.OOOE+OO 
0 1.0805OI 3.412E-01-9.338E-01 2 669E+00 I.OOOE+OO O.OOOE+OO 
0-9.111E-01 -9 012E-03 -4.122E-01 2.185E+00 I000E+00 0.000E+OO 
0 -2.568E-01 -6.391&01 -7.249E-01 4.225Ei-00 I 000E+00 0.000E+00 
0 -2.912E-01 8.086E-01 5.113E-01 1.079Ei00 I.OOOE+OO O.OOOE+OO 
0 1.472501 -9.514E-01 2.705E-01 3.461E+OO I.OOOE+OO O.OOOE+OO 
0 -6.135E-01 -7.645E-01 -1.978E-01 1.836E+00 1.000E+OO O.OOOE+OO 
0 -5.702E-01 5.651E-01 -5.963E-01 4.556E-01 1.000E+00 0 OOOE+OO 

o - 9 . 7 4 ~ ~ - 0 2  -3.639~.01 -9 .263~01 2.764~+00 I.OOOE+OO o.nonE+oo 
0 -1.965E-01 -3.145E.01 -9 287E-01 2.785E-01 I.OOOE+OO 0.000E+00 
0 4.097E-01 8.465E-01 -3.399E-01 9.097E-03 1.000E+00 0.000E+00 
0 -4.048E-02 8.831E.01 4.675E-01 3.36OE-01 1.000E+00 O.OOOE+OO 
0 3.371B-01 -9.269E-01 -1.65'2501 6.3768-01 1 000E+00 0.000E+00 
0 -1.867E-01 9.756501 -1.155E-01 2.186E+00 1000B+00 O.OOOE+OO 
0 -2.616E-01 2336501 -9.365E-01 7.314E-01 I.OOOE+OO 0.000Ei00 
0 9.780E-01 -7.641E-02 -3.939E-01 2.997E-01 1.000E+00 0.000E+00 
0 2.580E-01 -7.07GE-01 6.578E-01 1.444E+00 1.000E+00 0 000B+00 
0 3.212E-01 -7.678E-01 -5 543E-01 1.914Ei00 I.OOOE+OO 0.000E+00 
0 5.039E-01 -1.460E-01 8.5133-01 1.502E+00 1.000E+00 O.OOOE+OO 
0 6.080E-01 5.487E-01 5.738E-01 5.971E+00 1.000Et00 O.OOOE+OO 
0 -2.932E-01 9.304E-01 -2.399E-01 1.827Ei00 I.OOOE+OO O.OOOE+OO 
0 -8.475601 -3.993E-01 3.497E-01 1.928Et00 1.000Et00 0.00OEt00 
0 1.200E01 -9.19SE-01 -3.743E-01 1.351E+00 1.000E+00 0.000E+00 
0 7.085&01 5.874E.01 3.904501 2.288E+00 I.OOOE+OO 0.000E+00 
0 4 261E-01 9.04SE-01 9 254E-03 1.230E+OO I.OOOE+OO 0.000EiOO 
0 5.431E-01 4.270E-01-7.230E-01 1 433El00 I.OOOE+OO 0.000E+00 
0 -1.053E-01 -9.805E.01 1.658501 6.572E-01 1 00OE+00 O.OOOE+OO 

0 -6.GO7E-01 5.373P01 -5.242E-01 6.415E-01 1.000E+00 0.000E+00 

prmttlble 175 

cycle 
Wo, stabalizer, present 5, previous 0.818 0.917 3666 3000 

cycle 
Wo, stabalizer, present s, pr2vious 1.202 1.093 2495 3666 

cycle 
uto, stabalizer, present 5, previous 1.087 1.089 2760 2495 

cycle 
\%to, stabalizer, prsents, previous 1.001 1.067 2996 2760 

cyclo 

1 k(co1lision) 1.248653 removal lifetime(abs) 6.3234Et03 source points Senemtcd 3666 

2 k(collision) 1.042100 removal lifetimc(abs) 9.0733E+03 source points Senerated 2495 

3 k(co1lision) 0.957154 removal lifetime(ababs) 9.8542Et03 source points Senerated 2760 

4 k(col1ision) 0 943441 removal IifelimeCabs) 1.0334E104 source points pneraled 2996 

5 k(col1ision) 0.924587 removal lifetime(abs) 9.781 IE-03 source points genemted 2904 
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wio, stabalirer, present s, previous 1.033 1 085 2904 2996 

cycle 
wio, stabalirer, presents, prewous 0.990 1.071 3029 2904 

cycle 
wio, stabalner, present s, previous 1.009 1.079 2974 3029 

6 k(co1lision) 0.917205 removal lifetime(abs) 1 06153+04 source points generated 3029 

7 k(co1lision) 0.905071 removal lifetime(abs) 9.8719E+03 source points generated 2974 

cycle 
wio, stabalizer, presents, previous 0.967 1.059 3103 2974 

cycle 
wio,stabalirer,presents, previous 1.028 1.083 2919 3103 

cycle 
wto, stabalizer, presents, previous 0.960 1.055 3126 2919 

source distribution writtento file srctp cycle = 10 

cycle 
wio, stabalizer, preen1 s, previous 1.019 1.077 2945 3126 

source distribution writlen to file srctp cycle = I I 

estimator cycle 12 avc of 2 cycles combination simple average combined nverage con 
k(collision) 0.943276 0.932160 0.01 19 k(caliabs) 0.000000 0.0000 0.000000 0,0000 0.0000 
k(absarp1ian) 0.923331 0.915296 0.0088 k(absJtk In) 0.000000 0.0000 0.000000 0.0000 0.0000 
k(trk length) 0.938762 0.927667 0.0 120 k(tk Idcal) 0.000000 0.0000 0 000000 0.0000 0.0000 
remliie(col) 1.0072E+04 1.01768+04 0.0102 
remlifqabs) 1.0007E+04 l.O203E+04 0.0192 life(c0Wabs) 0.0000E+OO 0.0000 O.OOOOE+OO 0.0000 0.0000 
sourcepointsgeneraled 3125 
wio, stabalizer, present s, previous 0.960 1 051 3 I25 2945 

source distribution millen to tile srctp cycle = 12 

estimafor cycle 13 ave of 3 cycles combinelion simple average caitibiiied avem~e mrr 
k(co1lision) 0.942356 0.935559 0.0078 k(col/abs) 0.929834 0.0089 0.938022 0.0187 0.8257 
k(absorption) 0.941738 0.924110 0.0108 k(abdtk1n) 0.927898 0.0091 0.933994 0.0162 0.8648 
k(trk length) 0 939724 0.931686 0.0081 k(tk Idcol) 0.933622 0.0079 0.955988 0.0434 0.9973 
rem life(c0l) 9.92733+03 1.0093F-104 0.0101 
cemlife(abs) 9.9894Et03 1.0132E+04 0.0132 life(coWabs) 1.01 12E+04 0.0114 1.0064E+04 0.0148 0.9279 
source points Seneraled 3009 
wio, stabalizer, presents, previous 0.997 1.060 3009 3125 

source distribution winen 10 file srctp cycle = 13 

estimator cycle 14 m e  of 4 cycles combination simple ilveragc combined average corn 
k(co1lision) 0.90491 1 0.927897 0.0099 k(coliabs) 0.924568 0.0085 0.922257 0.01 18 0.7392 
k(absorption) 0.912630 0.921240 0 0083 k(abd1k In) 0.923330 0.0082 0.922480 0.01 10 0.8069 
k(wk lenglh) 0.906625 0.925421 0.0089 k(tk InicoI) 0.926659 0.0094 0.9167070.0120 0.9923 
rem life(c01) 9.9387Et03 1.00548+04 0.0082 k(coliabdk In) 0.924853 0.0086 0.914505 0.0182 
rem life(abr) 9.8635Et03 I.OOGSE+04 0.01 15 life(c0liabs) 1.0060Ei04 0.0097 3.00458+04 0.0083 0.9400 
source points Senerated 2944 
,~~~,stabalizer.presents,previous 1.019 1.071 2944 3009 

source distribution wrinento file srclp cycle = 14 

8 k(col1ision) 0.939985 remove1 lifetime(abs) 1.0312E+04 source points generated 3103 

9 k(co1lision) 0.923775 removal lifetime(abs) 9.8791B+03 source points generated 2919 

10 k(co1lision) 0.955142 removal lifetime(abs) 1.0302E+04 source points generated 3126 

I 1  k(co1lision) 0 921044 removal lifetime(abs) l.O398E+O4 source point. generated 2945 
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.................................................................................................................... 

I** 

dumpno. 3onfilemntpe rips= 42051 call= 7082984 ctm= 3166 m=  58383140 

estimator cycle 15 aye of 5 cycles combination simple average combined average corn 
k(col1ision) 0.912226 0.924763 0.0084 k(coV8bs) 0.922621 0.0069 0.920743 0 0080 0.7227 
k(absorption) 0.917442 0.920480 0.0065 k(abs/tkln) 0.921357 0.0067 0.920695 0.0076 0.7731 
k(1rk lenglh) 0.909482 0.922233 0.0077 k(tk l~l/cal) 0.923498 0.0081 0.913686 0.01 14 0.9924 
remlife(col) 1.0540E+04 1.0152E+04 0.0114 k(coWabs/tkln) 0.922492 0.0071 0.916685 0.0151 
rem life(&$ 1.0548E+04 1.0161E+04 0.0130 life(coWabs) 1.0156B+04 0.0121 LOl43Ei04 0.0127 0.9636 
source points generated 3015 
wio, stabalizer, present s, previous 0.995 1.064 3015 2944 

sourcc distribution wdlen lo file srctp cycle = I5 

estimator cycle 16 a w  of 6 cycles combination simple average combined average corn 
k(col1ision) 0.914272 0.923014 0.0072 k(coUabs) 0.922380 0 0057 0.921968 0.0060 0 6076 
k(absorp1ion) 0.928071 0.921745 0.0054 k(abs/tk In) 0 922319 0.0055 0.921945 0.0061 0.7717 
k(trk length) 0.926192 0.922893 0.0064 k(tk Idcol) 0.922954 0.0066 0.922869 0.0071 0.9212 
remlife(col) 9.93123+03 1.0112E+04 0.0102 k(coVabs/tkln) 0.922551 0.0058 0.921880 0.0069 
remlife(abs) 9.9153E+03 1.0120E+04 0.01 14 life(coWnbs) 1.01 16E+04 0.0107 1.0103E+04 0.01 IO 0.9680 
source points generated 3085 
wto, stabalizer, presenls,previous 0.972 1.051 3085 3015 

source distribution winen lo file srctp cycle = 16 

estimator cycle 17 ave of 7 cycles combination simple average combined average corn 
k(collision) 0.930079 0.924023 0.0061 k(coWabs) 0.922024 0.0048 0.921214 0.0053 0 4870 
k(absarptian) 0.909705 0.920025 0.0050 k(abs/tk In) 0.921850 0.0047 0.921377 0 0055 0.6476 
k(trk length) 0.928365 0.923675 0.0054 k(tk Wcal) 0.923849 0.0057 0.923594 0.0059 0.9231 
rem life(col) 1.0351B+04 1.0146B+04 0.0092 k(coWabdtk In) 0.922574 0.0049 0.921283 0.0061 
remlife(abs) 1.03238+04 1.0149E+04 0.0100 life(coWabs) 1.0148E+04 0 0095 I.O144E+04 0.0099 0.9678 
source points generated 3100 
wto, stabalizer, presonls,previous 0.968 1.041 3100 3085 

source distribution winen to file srctp cycle = 17 

estimator cycle 18 aye of 8 cycles combination simple average combmed average corn 
k(co1ltsion) 0.905804 0 921746 0.0059 k(coWal,s> 0 920532 0.0045 0.919847 0.0046 0.5090 

rem life(abs) 9.9984E+03 1.0130E+04 0.0089 life(colkbs) 1.0123B-104 0.0086 1.01 16E+04 0.0094 0.9610 
source points generated 2847 
wto, stabalizer, presents, previous 1 054 1.079 2847 3100 

source distribution winen to tile srctp cycle = 18 

mimator cycle 19 aye of 9 cycles combination simple average combined avemge corn 
k(collision) 0.892830 0.918533 0.0063 k(coWabs) 0.917101 0.0054 0.916536 0.0059 0.6946 
k(sbsorp1ion) 0.886472 0.915668 0.0056 k(absitk In) 0.916920 0.0055 0 916435 0.0060 0.8089 
k(trk1ength) 0.890048 0.918172 0.0060 k(tkInico1) 0.918353 0.0061 0.918168 0 0064 0.9543 
remlife(co1) 1.0278B+04 1.0134E104 0.0077 k(coWabs/tk In) 0.917458 0.0056 0.916333 0.0064 
ronIlfe(abs) 1.0287E104 1.01488+040.0080 lifc(col/abs) 1.0141Et040.0078 1.0134Ei04 0.0084 0 9628 
source points generated 29 18 
\+to, stabalizer, presed s, previous 1.028 1.080 2918 2847 

source distribution winen l o  file srctp cycle = I9  

mimator cycle 20 w e  of 10 cycles combination simple average combined average corn 
k(m1lision) 0.887805 0.915460 0.0065 k(col/abs) 0.914548 0.0056 0.913906 0.OOSX 0.7536 

... 
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k(absorp1ion) 0.895348 0.913636 0.0055 k(abs/tk In) 0.914267 0.0057 0.913652 0.0058 0.8407 
k(Wk length) 0.885429 0.914898 0.0064 k(tk Inicol) 0.915179 0.0064 0 915045 0.0069 0.9661 
remlife(co1) l.O103E+04 1.0131Et04 0.0069 k(coliabs/tkln) 0.914665 0.0059 0.914022 0.0060 
rem life(abs) 1.0127E+04 1.0146Et04 0.0072 life(coWabs) 1.0139E+04 0.0070 1.0131Et04 0.0075 0.9627 
source points generated 3057 
wto, shbalizer, present s, previous 0.981 1.063 3057 2918 

source distribution written to file srctp cycle = 20 

estimator cycle 21 ave of 11 cycles combination simple average combined average corn 
k(co1lision) 0.879625 0.912203 0,0069 k(coVabs) 0,912265 0.0057 0.912332 0.0054 0.7639 
k(absorp1ion) 0.899244 0.912328 0 0051 k(abs/tkIn) 0.911925 0.0058 0.9124940.0054 0.8313 
k(Wk length) 0.877759 0.91 1522 0.0069 k(tk Wcol) 0.91 1862 0.0069 0.91 1836 0.0073 0.9751 
remlife(co1) 3.0626E104 1.0176E+04 0.0076 k(coVabd1k In) 0.912017 0.0061 0.913345 0.0054 
remlife(abs) I.O539E+O4 1.0182Ei-04 0.0074 life(coVabs) 1.0179Ei04 0.0074 I.O182E+04 0.0078 0.9661 
source points generated 3096 
wto, stabalier, presents, previous 0.969 1.051 3096 3057 

source distribution wittento file srctp cycle = 21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

dumpno. 4onfilemntpe rips= 63017 coll= 10810468 ctm= 48.16 nm= 88775423 
*** 

estimator cycle 22 aye of 12 cycles combination simple average combmed average corr 
k(col1ision) 0.929000 0.913602 0.0065 k(coliabs) 0.912967 0 0052 0.912287 0.0049 0 7426 
k(absorp1ion) 0.912366 0.912331 0.0047 k(abdtk1n) 0.912859 0.0054 0 9121670.0049 0.7911 
k(trk length) 0.933897 0.913386 0.0066 k(tk Idcol) 0 913494 0.0065 0.913574 0.0068 0.9742 
remlife(c0l) 1.01853+04 1.0177E+04 0.0070 k(coliabs/tkln) 0.913107 0.0056 0.912355 0.0050 
rem life(abs) 1 01 17E+04 1.0176E+04 0.0067 life(coVabs) 1.0177E-104 0.0068 1.0176E+04 0.0071 0.9623 
source points generated 3246 
wto, slabalizer, present s, previous 0.924 1.020 3246 3096 

source distribution written to file srctp cycle = 22 

estimator cycle 23 w e  of 13 cycles combination simple average combined average corn 
k(co1lisian) 0.909426 0 913281 0.0060 k(coVabs) 0 912824 0.0048 0.912336 0.0045 0.7407 
k(absorption) 0.912792 0.912366 0.0043 k(abd1k In) 0.912833 0.0049 0.912222 0.0045 0.7909 
k(trklen@h) 0.912252 0.913299 0.0061 k(1k Idcol) 0.913290 0 0060 0.913284 0.0063 0.9733 
remlife(w1) 1.0232E+04 1.0181E+04 0.0064 k(cohbdtk In) 0.912982 0.0052 0.912205 0.0045 
rem life(nbs) 1 0356E+04 1.0190E+O4 0.0063 life(coliabs) 1.0186E+04 0.0063 1,01X7E+04 0.0066 0 9519 
source points generated 2919 
wto, stabalizer, present s, previous 1.028 1.057 2919 3246 

source distribution written to file srctp cycle = 23 

estimator cycle 24 w e  of 14 cycles combination simple average combined average corn 
k(collision) 0.884503 0.91 1226 0.0060 k(coliabs) 0.91 1627 0.0047 0.912081 0.0042 0.7182 
k((absorp1ion) 0.907627 0.912028 0.0040 k(abs/tk In) 0.91 1492 0.0048 0 912198 0.0041 0.7552 
k(l& ]en&) 0.880510 0.910957 0.0062 k(tk Idccal) 0.91 1091 0.0061 0.91 1289 0.0063 0.9767 
rcmlife(co1) 1.0669E+04 1.0216E+04 0.0068 k(coVabritk In) 0,911403 0.0051 0.912384 0.0042 
rem life(abs) l.O664E+O4 1.0224E+04 0.0067 lifc(coVabs) 1.0220E104 0.0067 1 O222E+04 0.0070 0.9637 
source points generated 2913 
wto, stabalier, presents, previous 1.030 1.065 2913 2919 

source distribution witten to tile srclp cycle = 24 

eStimator cycle 25 .we of IS cycles combination simple average combined avemgc corn 
k(col1isian) 0.903981 0 910743 0.0056 k(coliabs) 0.91 1907 0.0043 0.912953 0.0041 0.6562 
k(sbsorption) 0.927667 0.913070 0.0039 k(abs/tk In) 0.91 1705 0.0045 0.9131 IO 0.0041 0.6834 
k(uk length) 0.901685 0.910339 0.0058 k(tk Wcol) 0.910541 0.0057 0.910856 0.0058 0.9767 
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rem Iife(co1) 1.0259E-04 1.0219E+04 0.0064 k(coliabdtk In) 0.91 1384 0 0048 0.913319 0.0042 
rem life(nbs) 1.0298E+04 1.0229E+04 0.0063 life(coUabs) 1.02248+04 0.0063 1.0226E+04 0.0066 0.9633 
source points generated 3023 
wto, sfabalizer, presents, previous 0.992 1.054 3023 2913 

~ource distribution winen to file srdp cycle = 25 

estimator cycle 26 ave of 16 cycles combination simple average combined average c o r  
k(collision) 0.889938 0.909442 0.0055 k(coVabs) 0.910938 0.0042 0.912382 0.0039 0 671 1 
k(absarptian) 0.902891 0.912434 0.0037 k(absitk In) 0.910926 0.0043 0.912519 0.0039 0.6942 
k(trk length) 0.895606 0.909418 0.0056 k(tk Idccol) 0.909430 0.0055 0 909439 0.0056 0.9745 
rem life(co1) 1.0035E+04 1.0207E+04 0.0061 k(coVabd1k In) 0.910432 0.0046 0 912476 0.0040 
rem life(abs) 1.0042E+04 1.0217E+04 0.0060 life(coV8bs) 1.0212Et04 0.0060 1.0214E+04 0.0062 0.9646 
Source points generated 2995 
wto, sfabalizer, presenl s, previous 1.002 1.056 2995 3023 

source distribution wiuen to file srctp cycle = 26 

estimator cycle 27 ilye of 17 cycles combination simple average combined average cor 
k(co1laion) 0,911987 0.909592 0.0051 k(coVnbs) 0.9111280.0040 0.912605 0.0037 0.6714 
k(absorption) 0.916335 0.912664 0 0035 k(abdtk In) 0.910815 0.0040 0.912716 0 0037 0.6825 
k(irklen@h) 0 901739 0.908966 0.0052 k(tk1dcol) 0.909279 0.0051 0.909491 0.0053 0 9666 
rem life(co1) 1 0203E+04 1.0207E+04 0.0057 k(coliabdtk In) 0.910407 0 0043 0.912815 0 0039 
remlife(abs) 1.0164E+04 1.0214E+04 0.0056 life(coliabs) 1.021 IE+04 0.0056 1.0212E+04 0.0058 0.9634 

wto, sfabalmr, present s, previous 0.954 1.032 3 144 2995 

source distribution wmen to file sretp cycle = 27 

estimator cycle 28 w e  of 18 cycles combination simple averaze combined average cor 
k(co1llsion) 0.922602 0.910315 0.0049 k(coVnbs) 0.911508 0.0038 0.912664 0.0035 0 6645 
k(absorption) 0.913355 0.912702 0.0033 k(abdtk In) 0.91 1379 0 0038 0.912745 0.0035 0.6662 
k(irklength) 0.928591 0.9100570.0051 k(tkldco1) 0.910186 0.0049 0.910324 0.0050 0.9651 
remlife(col) 1.0363E+04 1.0216E+04 0.0054 k(coVabdtk In) 0 911024 0.0041 0.912746 0.0036 
remlife(abs) 1.0295E+04 I.O219E+O4 0.0053 lifc(coUabs) 1.0217E+04 0.0053 1.0218E+04 0.0055 0.9613 
source points generated 3031 
wt~,sfabalizor,presents, previous 0.990 1.039 3031 3144 

source distribution written to file srctp cycle 28 

source points generated 3 144 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** 
dump no. 5 on file mntpe nps = 84353 toll= 14596629 ctm = 64.94 m = I19647737 

estimator cycle 29 avo of 19 cycles combination simple average combined average cor 
k(col1ision) 0.897739 0.909653 0.0047 k(coUabs) 0 911731 0.0036 0.9131340.0035 0.5559 
k(absorption) 0.933730 0.913809 0.0034 k(absitk In) 0.91 1667 0.0036 0.913282 0.0035 0.5730 
k(trk len& 0.899964 0.909525 0.0048 k(tk Inicol) 0.909589 0.0047 0.909649 0.0048 0.9652 
rem life(c01) 9.9901E-03 I.O204E+04 0.0053 k(coliabdlk In) 0.910996 0.0039 0.913222 0.0036 
rem life(abr) 1.0120Et04 1.0213E+04 0.0051 life(coVabs) 1.0209E+04 0.0051 1.0213Ei04 0.0053 0.9550 
source points generated 2891 
wto, sfabalier,present s, previous 1.038 1.062 2891 3031 

source distribution wiuen to tile srctp cycle = 29 

estimator cycle 30 aye of 20 cycles combination simple average combined averqe corn 
k(co1lision) 0.924984 0.910419 0.0045 k(coVnbs) 0.912334 0.0034 0.913680 0.0034 0.5679 
k(absorption) 0.922613 0.914249 0.0032 k(abdtk In) 0.912191 0.0035 0.913769 0.0034 0 5822 
k(lrkIen@h) 0.921658 0.910132 0.0046 k(tk1dcol) 0.910276 0.0045 0.910382 0.0047 0.9652 
rem life(col) 1.0462Et04 1.0237E+04 0.0052 k(coliabdtk In) 0.91 1600 0.0038 0.913786 0.0035 
rem life(abs) 1.0503E+04 1.0228Et04 0.0050 life(coliabs) 1.0222Et04 0.0050 1.0226E104 0.0052 0.9574 
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source points generated 3007 
wto, stabalizer, prescnt s, previous 0.998 1.051 3007 2891 

source distribution written to file sretp cycle = 30 

estimator cycle 31 aye of 21 cycles combination simple average combined average corn 
k(co1Iision) 0.911656 0.910478 0.0043 k(coWabs) 0912781 0.0033 0 914172 0.0033 0.5484 
k(absarp1ian) 0.931787 0.915084 0.0032 k(abdtk In) 0.912594 0.0034 0.914232 0 0034 0.5558 
k(trk1ength) 0.909533 0 9101040.0044 k(tkIdco1) 0.910291 0.0043 0.910428 0.0044 0.9650 
rem life(co1) 1.0351E+04 1.0223E+04 0.0049 k(coliabs/tk In) 0.911889 0.0036 0.914256 0.0034 
rem life(abs) 1.0408E+04 1.0236E+04 0.0048 life(coWabs) 1.0230E+04 0.0048 1.0233E+04 0,0050 0.9572 
source points generated 3007 
wio, stabalizer, present s. previous 0.998 1.05 1 3007 3007 

sourn distribution witten to tile srctp cycle = 3 I 

estimator cycle 32 ave of 22 cycles combination simple average combined average con 
k(collision) 0.935305 0.911607 0.0043 k(coWabs) 0.913680 0.0033 0 915070 0.0033 0.5781 
k(absorption) 0.929809 0.915754 0.0031 k(abd1k In) 0.913634 0.0034 0.915253 0 0033 0.5879 
k(tk1ength) 0.941157 0.9115150.0045 k(tkIdco1) 0.911561 0.0043 0.91162200044 09668 
remlife(co1) 1.0066Ei-04 1 0216E+04 0.0048 k(coWabdtk In) 0.912958 0.0036 0.915134 0 0033 
remlife(abs) l.O149E+04 1.0232E+04 0.0046 life(coWabs) 1.0224E+04 0.0046 1.0230E+04 0.0049 0.9558 
source points generated 3089 
wto, stabalizer, present s, previous 0.971 1.036 3089 3007 

source distribution writtento file srctp cycle = 32 

estimator cycle 33 ave of 23 cycles combination simple averqe combined average c o n  
k(collision) 0.891535 0.910734 0.0042 k(coliabs) 0.913425 0.0032 0.915134 0.0032 0.5281 
k(absorption) 0.924070 0.916115 0.0030 k(abdtk1n) 0.913416 0.0033 0.915356 0.0032 0.5447 
k(tk length) 0.893135 0.910716 0.0044 k(1k Idcol) 0 910725 0.0043 0.910736 0.0043 0.9679 
remlife(co1) 1.0089B+04 1.0211E+04 0.0046 k(coliabd1kln) 0.912522 0.0035 0.915192 0.0032 
remlife(abs) 1.0091E+04 1.0226E+04 0.0045 life(coliabs) 1.0218E+04 0.0045 1.0223Et04 0 0047 0 9564 
source points generated 2914 
wio,stabalizer,presents, prevms 1.030 1.060 2914 3089 

source distribution written to tile srctp cycle = 33 

estimator cycle 34 aye of 24 cycles combination simple average combined average cor  
k(col1ision) 0.920370 0.911136 0.0040 k(coliabs) 0 9131840.0030 0.9141970.0030 0.4633 
k(absorp1ion) 0.894923 0.915232 0 0030 k(abdtk In) 0.913136 0 0031 0.914342 0.0031 0.4879 
k(tk length) 0.918474 0.91 1039 0.0042 k(lk ldcol) 0.91 1087 0.0041 0.91 1142 0.0041 0 9679 
rernlife(co1) 1.0436E+04 l.O2ZOE+04 0.0045 k(coWabd1k In) 0.912469 0 0033 0.914283 0.0031 
reml!fe(abs) 1.0333E+04 1 0231E+04 0.0043 Iife(coWabs) 1.0225E+04 0.0043 1.0230E+04 0.0044 0.9521 
source points generated 3073 
wto, stabalizer, presents, previous 0.976 1.040 3073 2914 

source distribution written to file srctp cycle = 34 

estimator cycle 35 avc of 25 qcles combination simple average combined avemgc con 
k(co1lision) 0.942151 0.912376 0.0041 k(coWabs) 0.914292 0.0032 0.915335 0.0031 0.5242 
k(absorp1ion) 0.939606 0.916207 0.0031 k(abdtk In) 0 914230 0.0032 0.915454 0.0032 0.5428 
k(Wk1mgth) 0.941376 0912253 0.0042 k(tkIdco1) 0.912314 0.0041 0.912380 0.0042 0.9711 
rem life(co1) 1.0389E+04 1.0227E+04 0.0043 k(coliabdtk In) 0 913612 0.0034 0.915424 0.0032 
rem life(abs) 1.0368E+04 1.0236E+04 0.0041 life(coliabs) 3.0231E104 0.0042 1.02368+04 0.0043 0.9528 
source paints generated 3 I21 
Wo, stabalizer, presents, previous 0.961 1.026 3121 3073 

source distribution winen to tile srctp cycle = 35 

*** ................................................................................................................. 
*** 
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dumpno. 6onfilerunlpe nps= 105365 call= 18303611 ctm= 81.38 m =  149925933 

estimator cycle 36 ave of 26 cycles combination simple average combined average corr 
k(collision) 0.937235 0.913332 0.0041 k(coliabs) 0.914594 0.0030 0.915266 0.0030 0.4696 
k(absorp1ion) 0.907051 0.915855 0.0030 k(abd1k In) 0 914620 0.0031 0 915364 0.0030 0.4776 
k(trk length) 0.941709 0.913386 0.0043 k(tk Idccol) 0.913359 0.0041 0 913320 0.0042 0.9726 
remlife(co1) 1.0259Ei-04 1.0228E+04 0.0042 k(coliabd1kln) 0.914191 0.0034 0.915255 0.0030 
rem life(abs) 1.0232E-cO4 1.0236E+04 0.0040 life(coWabs) 1.0232E+04 0.0040 1.0236E+04 0.0041 0.9522 
source points generated 3035 
~~,slabalizer,presenta,previaus 0.988 1.031 3035 3121 

source distribution written to file srctp cycle = 36 

estmator cycle 37 ave of 27 cycles combination simple avorage combined average corr 
k(co1lision) 0.887277 0.9123670.0041 k(coWabs) 0.914540 0.0029 0.915458 0.0029 0.3514 
k(absorption) 0.939004 0.916712 0.0030 k(abdlk In) 0.914440 0 0030 0.915544 0 0030 0.3365 
k(trklen@h) 0.880481 0.9121670.0043 k(tk1dwl) 0.91226700042 0.912470 0.0041 0.9735 
remlife(col) 1.0065E+04 1.0222E+04 0.0041 k(coliabdtk In) 0.913749 0.0033 0.915475 0.0030 
remlife(abs) 1.0176E+04 1.0234E104 0.0038 life(wYabs) 1.0228Et04 0.0039 1.0234E+04 0.0040 0.9489 
source points generated 2890 
wto, slabalizer, presonts,previous 1.038 1.054 2890 3035 

source distribution Wrinento file srclp cycle = 37 

estimator cycle 38 a w  of 28 cycles combination simple avorage combined nveragi con 
k(collision) 0.925880 0 912850 0.0040 k(caVabs) 0.914793 0 0028 0.915635 0.0028 0.3495 
k(absorption) 0.917401 0.916737 0.0029 k(abdtk In) 0 914755 0.0029 0.915745 0.0028 0.3338 
k(trk1ength) 0.929114 0.912772 0.0042 k(tkIdco1) 0.912811 0.0041 0.912895 0.0040 0.9738 
remlife(co1) 1.0751E104 1.0241E+04 0.0043 k(co1labdtk In) 0.914120 0.0032 0.915627 0.0029 
rem life(abs) 1 0730E+04 1.0252E+04 0.0041 life(coliabs) 1.0246E+04 0.0042 1.0253E+04 0 0042 0 9581 
source points generated 3 194 
wto, *bbalizer, presents, previous 0.939 1.014 3194 2890 

source distribution writtento file srctp cycle = 38 

alimator cycle 39 w e  of 29 cycles combination simple average combined average corr 
k(co1lisian) 0.938240 0 913725 0.0039 k(wlinbs) 0.915564 0.0029 0.916405 0.0028 0.3890 
k(absorp1ion) 0.936051 0.917403 0.0029 k(abd1kln) 0.915500 0.0029 0.916481 0.0028 0.3697 
k(trk length) 0 936685 0.913597 0.0042 k(1kldcol) 0.913661 0.0040 0.913792 0.0040 0.9748 
remlife(co1) 9.7501E+03 1.0224E+04 0.0045 k(wVabdtk1n) 0.914908 0.0032 0.916409 0.0029 
rem life(nbs) 9.7370E+03 1.0234E+04 0.0043 life(col/abs) 1.0229E+04 0.0044 1.0234E+04 0.0044 0.9637 
source points generated 3069 
Mo, stabalizer, present s, previous 0.978 1.019 3069 3 194 

source distribution wdten lo file srclp cycle = 39 

estimator cycle 40 aye of 30 cycles combination simple avcrn~e combined average con 
k(wllision) 0 913799 0.913728 0.0038 k(wWabs) 0.915187 0.0028 0.915756 0.0028 0.3731 
k(absorption) 0.894727 0.916647 0.0029 k(absitk In) 0.915107 0.0029 0.915806 0.0028 0 3570 
k(trk1ength) 0.912713 0.9135670.0040 k(lk1dcol) 0.9136480.0039 0.913811 00038 09748 
remlife(w1) 1.0210E+04 1.0223E+04 0.0043 k(coliabdlk In) 0.914647 0.0031 0.915773 0.0028 
remllfe(abs) 1.01 12Ei04 1.0230E+04 0.0042 life(caliabs) 1.0227Et04 0.0042 1.0230Ei04 0.0043 0.9603 
source points generated 2850 
wm, sabalirer, present s, previous 1.053 1.053 2850 3069 

source distribution winento file srctp cycle = 40 

estimator cycle 41 aye of 31 cycles combination simple average combined average corr 
k(collision) 0.954537 0.915044 0.0039 k(coW8bs) 0.915663 0.0028 0.915926 0.0027 0 2933 
k(absorption) 0.905346 0.916282 0.0029 k(abdtk In) 0.915589 0 0028 0.915918 0.0027 0.2824 
k(Vk le@) 0.954757 0.914896 0.0041 k(lk Idcol) 0.914970 0.0040 0.915125 0.0040 0 9779 
remlrfe(co1) 1.0272E104 1.0225EL04 0.0042 k(coliabdlk In) 0.915408 0 0031 0.915949 0.0027 
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rem life(abs) 3.0168E+04 1.0228Et04 0.0041 life(col/abs) 1.0226E+04 0.0041 1.0228Ei04 0.0041 0.9568 
source points generated 3 135 
wto,stabalizer,presents,previous 0.957 1.018 3135 2850 

source distribution written to file srctp cycle = 41 

estimator cycle 42 ave of 32 cycles combination simple average combined averape corr 
k(col1ision) 0.939394 0.915805 0.0039 k(colhbs) 0.916481 0.0028 0.916758 0.0027 0.3402 
k(absorption) 0.944240 0.917156 0.0029 k(abdlk In) 0.916503 0.0029 0.916819 0.0028 0 3402 
k(1rklength) 0.945396 0.915849 0.0041 k(tkldco1) 0.915827 0.0040 0.915773 0.0039 0.9783 
remlfe(co1) 100998+04 1.0221E+040.0041 k(coWabdtk1n) 0.916270 0.0031 0.916726 0.0028 
remlife(abs) 1.0124E+04 1.0225E+04 0.0039 life(coWabs) 1.0223E+04 0.0040 1 0224E+04 0.0040 0.9570 
source points penerated 2969 
wio, sfabalizer,presents, previous 1.010 1.036 2969 3135 

source distribution written to file srclp cycle = 42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** 
dumpno. ' lonfilemtpe nps= 126659 toll= 22037596 ctm= 97.97 m =  180461936 

estimator cycle 43 w e  of 33 cycles combination simple average combined averqe corr 
k(co1limn) 0.888593 0.914981 0.0039 k(coWabs) 0.915959 0.0028 0.916397 0.0027 0.3492 
k(absorption) 0.909950 0.916938 0.0029 k(abd!k In) 0.915859 0 0029 0.916437 0.0027 0 3488 
k(trk1enpth) 0.880604 0.914781 0.0042 k(tkIdco1) 0.914881 0.0040 0.915176 0.0039 0.9785 
remlife(eo1) 1.0521E+04 1.02308+040.0041 k(coWabd1kIn) 0.915566 0 0031 0.916472 0.0027 
rernlife(nbs) 1.051 18+04 I.O233E+O4 0.0039 lifqcocoliabs) 1.02328+04 0.0039 I 0233Et04 0.0040 0.9591 
source points generated 2847 
wto, stabalner, present s, previous 1.054 1.061 2847 2969 

source distribution Wrmn to tile srctp cycle = 43 

estimator cycle 44 ave of 34 cycles combination simple average combined average cor  
k(col1ision) 0931223 0.915458 0 0038 k(coVabs) 0.9159670.0027 0.916180 0.0026 0.3158 
k(nbsorption) 0.901250 0.916476 0.0028 k(abdlk I )  0.915878 0 0028 0.916180 0.0027 0 3163 
k(trk1ength) 0.931743 0.9L52800.0041 k(tkIdco1) 0.915369 0.0039 0.915636 0 0038 0.9789 
rernlife(co1) 1.0178E+04 1.0229E+04 0.0039 k(coliabd1k In) 0.915738 0.0030 0.916261 0.0026 
reml!fe(abs) 1.01568+04 3.02318+04 0.0038 Iife(coWabs) 1.02308+04 0.0038 1.02318+04 0.0039 0 9589 
source points generated 3202 
wto, stabalizer, present s, previous 0.937 1.0 17 3202 2847 

source distribution written to file smtp cyclc = 44 

estimator cycle 45 avc of 35 cycles combination simple average combined miomgo con 
k(col1ision) 0.896190 0.914908 0.0037 k(co!Jabs) 0.915509 0 0027 0.915768 0.0026 0 3317 
k(absorp1ian) 0.903633 0.916109 0.0028 k(abs/tk In) 0.915485 0.0028 0.915802 0.0026 0.3275 
k(trk1ength) 0.900577 0.914860 0.0040 k(lk Idcol) 0.914884 0.0039 0.914949 0 0037 0.9782 
rem Ilfe(col) 1.0044E+04 1.0223E+04 0.0039 k(col/abdlk In) 0.915292 0.0030 0.915773 0.0026 
rem life(abs) 1.0094Et04 1.02278104 0.0037 life(coWabs) 1.02258+04 0.0037 1.02278-04 0.0038 0.9591 
source points senerated 2922 
wto, stabnlizer, present 5, previous 1.027 1.049 2922 3202 

source distribution written lo  tile srctp cycle = 45 

estimator cycle 46 aye of 36 cycles combination simple average combined averape con 
k(col1ision) 0.943153 0.915692 0.0037 k(coliabs) 0.915844 0.0026 0.915912 0.0025 0.3118 
k(absom0onl 0.91 1985 0.915995 0.0027 k(abdtk In) 0.9157480.0027 0.915875 0.0025 0.3137 

source points generated 3 I44 
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Mo, stabalirer, presents, previous 0.954 1.019 3144 2922 

source distribution writtento file srctp cycle = 46 

estimator cycle 47 w e  of 37 cycles combination simple average combined average c o r  
k(col1ision) 0.913919 0 9156440.0036 k(coUabs) 0.915696 0.0026 0.915719 0.0024 0.3116 
k(absorption) 0.906871 0.915748 0 0026 k(absi1k In) 0.915600 0.0026 0.915676 0.0025 0.3135 
k(trk1eneth) 0 913710 0.915452 0.0038 kftkldcol) 0.915548 0.0037 0.915765 0.0037 0 9778 . I ,  

rem life(co1) 
rem lifqabs) 

1.0225E+04 0.0039 
1.0227E+04 0.0036 

k(coUaklk1n) 0.915615 0.0029 
life(coUabs) 1.0226E+04 0.0037 

0.915791 0,0025 
1 0228Et04 0.0037 0 9595 

source points generated 2853 
wto, stabalizer, present s, prevmus 1.052 1.059 2853 3144 

source distribution winen to file srcfp cycle = 47 

estimator cycle 48 aye of 38 cycles combination simple average combmed average c o r  
k(cal1ision) 0.89381 1 0.915070 0.0036 k(coWnbs) 0.915041 0.0026 0.915028 0.0025 0.3451 
k(absorption) 0.887745 0.915011 0.0027 k(absJlk In) 0.914947 0.0027 0.914979 0 0025 0.3443 
k(trk1eqih) 0.893806 0.914883 0.0038 k(lk Idcol) 0.914976 0.0037 0.915186 0 0036 0 9784 
remlife(co1) 1.0470E+04 10231E+040.0038 k(collabdlkIn) 0.914988 0.0029 0.915098 0 0025 
remlifqabs) 1.0450E+04 1.0233E+04 0.0036 life(coUabs) 1.0232E+04 0.0037 1 0234E+04 0.0036 0.9605 
source points generated 2864 
wto, stabalizer, presents, previous 1.047 1.071 2864 2853 

source distribution written to file srctp cycle = 48 

estimator cycle 49 w e  of 39 cycles combination simple averagc combined average c o r  
k(col1ision) 0.875777 0.914062 0.0037 k(coWabs) 0.914441 0.0026 0.914625 0.0025 0.3521 
k(absorption) 0.907530 0.914820 0.0026 k(sb& In) 0.914354 0.0027 0.914606 0 0025 0.3518 
k(trk1ength) 0.876113 0.913889 0.0039 k(tkldcco1) 0.913976 0.0037 0.914165 0 0037 0 9800 
romlife(co1) 1 0676E+04 1.0243E+04 0.0039 k(wWnbdlk In) 0.914257 0.0029 0 914682 0 0025 
remlife(abs) 1.0727E+04 1.0246E+04 0.0037 life(c0Uabs) 1.0244E+04 0.0038 1 0247E+04 0.0038 0.9630 
source points generated 2853 
wto, stabalmr, presents, previous 1.052 1.086 2853 2864 

source distribution wnnen to file srctp cycle = 49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** 
dumpno. lonfileruntpe nps= 147460 toll= 25772708 dm= 114.50 m= 210865536 

estimator cycle 50 ave of 40 cycles combination simple average combined average corr 
k(collision) 0.920473 0.914223 0.0036 k(coUabs) 0.914720 0 0026 0.914955 0.0024 0.3549 
k(absorption) 0.930755 0.915218 0.0026 k(abdtk In) 0 914628 0.0026 0.914939 0.0025 0.3538 
k(trk1ength) 0.919893 0.914039 0.0038 k(tkldco1) 0.914131 0.0037 0.914331 0.0036 0.9801 
remliqcol) 9.9312E+03 1.0235E+0400039 k(coWabsitkIn) 0914493 0.0029 0 915013 0.0025 
remliifqabr) 9.9445E-03 1.0238E+04 0.0037 life(collnbs) 1.02378+04 0.0038 1.0239Et04 0.0037 0.9645 
source points generated 3026 
uto, stabalizer, present s, provious 0.991 1.068 3026 2853 

source distribution written to file srctp cycle = 50 

estimator cycle 51 aye of 41 cycles combination simple average combined nvzrage corr 
k(ol1ision) 0,911435 0.914155 0.0035 k(coWabs) 0.914370 0,0025 0.914461 0.0024 0 3479 
k(absorption) 0.889313 0.914586 0.0026 k(absifk In) 0.914282 0.0026 0.914427 0.0025 0.3460 
k(trk le@) 0.911563 0.9139780.0037 k(!kIdcol) 0.9140670.0036 0.914258 0.0035 0.9801 
rcmlifqcol) 1.01 18Et04 1.0232E+04 0.0038 k(coUabdIk In) 0.914240 0 0028 0.914520 0.0025 
rmlife(abs) 1.0154Ei04 1.0236Ei04 0.0036 life(coUabs) 1.0234E+04 0.0037 1.0237E-04 0 0036 0.9645 
source points generated 2966 
M o ,  stabalizer, present s, previous 1.01 1 1.077 2966 3026 
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source distribution written to file srclp cycle = 5 I 

eStimator cycle 52 nve of 42 cycles combination simple averap combined werase corn 
k(co1lisian) 0.891961 0 913626 0.0035 k(coV8bs) 0.914092 0.0025 0.914296 0 0024 0.3450 
k(absorp1ion) 0.913399 0.914558 0.0026 k(abd1kln) 0.914016 0.0026 0.914282 0.0024 0.3438 
k(trk le"&) 0.892794 0.913474 0.0036 k(tk Idcol) 0.913550 0.0035 0 91371 1 0.0035 0.9805 
remlife(co1) 9.9132Et03 1.0224E+04 0.0038 k(coVabd1k In) 0.913886 0.0028 0.914342 0.0024 
rem liSe(abs) 1.0019E+04 1.0231E+04 0.0036 life(coVabs) 1.02288+04 0.0036 1.0233Et04 0 0036 0.9640 
S O U ~ C ~  points senerated 2807 
wto, stabalizer, present s, previous 1.069 1.1 I 1  2807 2966 

source distribution Wrinento file srclp cycle = 52 

esfimafor cycle 53 w e  of 43 cycles combination simple averap combined average c o r  
k(col1ision) 0.931407 0.914040 0.0034 k(coV8bs) 0.914400 0.0024 0.914562 0.0024 0.3523 
k(absorp1ion) 0.923271 0.914760 0.0025 k(abd1kln) 0.914278 0.0025 0 914518 0.0024 0.3495 
k(trk1ength) 0.927318 0 913796 0.0036 k(tkIdco1) 0.913918 0.0035 0.914151 0.0034 0.9802 
rem liSe(co1) 1.0370E104 1.0228E+04 0.0037 k((coVabdtkln) 0.914199 0.0027 0.914624 0.0024 
remliSe(abs) 1.0309E+04 1.0233E+04 0.0035 life(eoliabs) 1.02308+04 0.0036 1.0235E+04 0.0035 0.9635 
source points generated 3088 
wto, stabalizer,pesent s,previous 0.972 1.079 3088 2807 

source distribution written to file srdp cycle = 53 

estimator cycle 54 w e  of 44 cycles combination simple avera~e combined average con 
k(col1ision) 0.920506 0.914187 0.0033 k(caWabs) 0.914526 0.0024 0.914678 0.0023 0.3538 
k(absorption) 0.919352 0.914865 0.0025 k(abdtk In) 0914369 0.0025 0 914615 0.0023 0.3501 
k(trk length) 0.917160 0.913872 0.0035 k(tk Idcol) 0.914030 0.0034 0.914320 0.0034 0.9799 
rem life(co1) 9.9881E+03 1.0222Et04 0.0037 k(coWabdtk1n) 0.914308 0.0027 0.914752 0.0023 
rem Iife(abs) 1.0000E+04 I.O228E+04 0.0034 life(coliabs) 1.0225Et04 0.0035 1.02308+04 0 0035 0.9643 
source points senerated 2915 
wto, stabalizer,presenls,previous 1.029 1.103 2915 3088 

souse distribution winen to file srctp cycle = 54 

estimator cycle 55 aye of  45 cycles combination simple average combined average c o r  
k(col1aion) 0 931295 0.914567 0.0033 k(wU&bs) 0,914688 0.0023 0.914743 0.0022 0.3476 
k(absorpiion) 0,912365 0 914809 0.0024 k(abd1k In) 0.914536 0 0024 0.914673 0 0023 0.3441 
k(lrk1englh) 0.931400 0.914262 0.0034 k(tkIdco1) 0.9144140.0033 0.914699 0.0033 0.9802 
rcm life(co1) 1.0746E+04 1.0234E+04 0.0038 k(coVabd1k In) 0.914546 0.0026 0.914817 0.0023 
remlife(abs) 1.0707E+04 1.0238E+04 0.0035 Iife(coVabs) 1.0236E+04 0.0036 1.02408+04 0.0035 0 9674 
source points generated 3 149 
wto, stabalizer, present s, previous 0.953 1.071 3149 2915 

source distribution wdten to file srclp cycle = 55 

estimator cycle 56 ave of 46 cycles combination simple average combined average cor 
k(col1ision) 0.921682 0.914722 0.0032 k(coliabs) 0.914721 0.0023 0.914720 0.0022 0 3447 
k(absorpiion) 0.910700 0.914720 0.0024 k(abdlk In) 0.914555 0.0023 0.914637 0.0022 0 3418 
k(trk le&) 0.920162 0.914390 0.0033 k(tk Idcol) 0.914556 0.0033 0.914861 0.0033 0.9802 
rem liSe(col) 1.0278E+04 1.0235Et04 0.0037 k(caVabdtk In) 0.91461 I 0.0026 0.914801 0.0022 
rem life(abs) 1.0316E+04 1.0240E+04 0.0034 liFe(coliabs) 1.0238E'04 0.0035 1.02428'04 0.0035 0.9672 
sourcc points generated 2999 
v.10, stabalizer, presents. prwious 1.000 1.084 2999 3149 

soww distribution winen to file srctp cycle = 56 

****.,ltt*t*********~****************~********~..***.*************************************************************** 

I** 

dumpno. 9 oniilemntpe rips= 168264 toll= 29459361 clm= 130.85 nm= 240957558 
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esfimator cycle 57 m e  of 47 cycles combination simple average combined average c o r  
k(wllision) 0.901230 0.914435 0.0032 k(wliabs) 0.914305 0.0023 0.914249 0.0022 0.3569 
k(absarptian) 0.889094 0.914175 0.0024 k(hbdikIn) 0.914131 0.0023 0.914152 0.0022 0.3545 
k(kk len& 0.900134 0.914087 0.0033 k(tk Idccol) 0.914261 0.0032 0.914586 0.0032 0.9804 
remlife(c0l) 1.0624E+04 1.02433+04 0.0037 k(coliabdtk In) 0.914232 0.0025 0.914344 0.0022 
rem life(abs) 1.0545E+04 1.0247E+04 0.0034 life(coVabs) 1.0245E+04 0.0035 1.0248E+04 0.0034 0.9680 
source points generated 2951 
Wo, stabalizer, presents, previous 1.017 1.093 2951 2999 

source distribution winen l o  file srctp cycle = 57 

cstimetor cycle 58 ave of 48 cycles combination simple average combined averase c o r  
k(wllision) 0.915781 0.914463 0.0031 k(col1abs) 0.914236 0.0022 0.914140 0.0022 0.3550 
k(8bsorption) 0.906202 0.914009 0.0023 k(abdtk In) 0.913988 0.0023 0.913997 0.0022 0.3563 
k(trkIengh) 0.908307 0.913966 0.0032 k(tkIdcc0l) 0.914215 0.0031 0.914659 0.0031 0.9791 
rem life(c0l) 1.0274Ei04 1.0244E+04 0.0036 k(coVabdtk In) 0.914146 0.0025 0.914289 0 0022 
rem life(abs) 1.0 196E+04 1.0245E+04 0.0033 life(eoU&bs) 1.0245E+04 0.0034 3.02468+04 0.0034 0.9668 
source points generated 3064 
wio, slabalizer, present s, previous 0.979 1.078 3064 2951 

source distribution wilien to file srctp cycle = 58 

estimator cycle 59 ave of 49 cyclos combination simple avemge combined average con 
k(collision) 0.913835 0.914450 0.0030 k(caliabs) 0.913972 0 0022 0.913793 0.0022 0.3458 
k(absorption) 0.888794 0.913494 0.0024 k(abd1k In) 0.913774 0.0023 0 913656 0.0022 0.3385 
k(trklen$h) 0.918263 0 9140540.0032 k(tkIdcol) 0.914252 0.0031 0 914601 0.0031 0.9785 
rem life(c0l) 1.05983+04 1.0251E+04 0.0036 k(col1abdik In) 0.913999 0.0024 0.913871 0.0022 
remlife(abs) 1.0586E+04 I.O252E+04 0.0033 liW(co0vnbs) 1.0252E+04 0 0034 3.0253E+04 0.0033 0.9681 
source points generated 2935 
Wo, stabalizer, presents, previous 1.022 1.096 2935 3064 

source distribution wrinento file srdp cycle = 59 

estimator cycle 60 nve of 50 cycles combination simple avernge combined weraso con 
k(collision) 0.881313 0.913787 0.0031 k(coliabs) 0.913436 0.0023 0.913293 0.0022 0.3750 
k(absorp1ion) 0.892994 0.913084 0.0024 k(abdtkln) 0 913292 0.0023 0.913201 0.0022 0.3628 
k(kk length) 0.886307 0.913499 0.0032 k(ik Inicol) 0.913643 0.0031 0.913835 0.0031 0.9785 
rem life(col) 1.0871E+04 1.0264E+04 0.0037 k((coVabdtk In) 0.913457 0.0025 0.913303 0.0022 
remlife(abs) 1.0814E+04 1.0264E+04 0.0035 life(coVabs) 1.0264E+04 0.0036 1.0264E+04 0.0034 0.9714 
~ource points generated 2955 
wto, stabalizer,presents, previous 1015 1.098 2955 2935 

source distribution wrinen to file srctp cycle = 60 

ostimntor cycle 61 ave of 5 I cycles combination simple average combined average cor 
k(collision) 0.884260 0.913208 0.0031 k(colinbs) 0.9128380.0023 0.912690 0.0023 0.4101 
k(absorption) 0.881665 0,912468 0.0024 k(nbdtk In) 0.912709 0.0023 0.912606 0.0023 0.3954 
k(lrk length) 0 885512 0.912950 0.0032 k(1k Idwl) 0.913079 0.0031 0.913238 0.0031 0.9792 
rem life(col) 1.0283E+04 1.0264E+04 0.0036 k(coliabdik In) 0.912875 0.0025 0.912685 0.0023 
rem life(abs) 1.01 19Et04 1.0261E+04 0.0034 life(colkbs) 1.0262Ei04 0.0035 1.0259Ei04 0.0034 0.9673 
source points generated 3070 
Wo, stabalizer, present s, previou~ 0.977 1.082 3070 2955 

source distribution witten to tile srctp cycle = 61 

estimator cycle 62 ave of 52 cycles combination simple average combined average c o r  
k(collision) 0.899745 0.912949 0.0030 k(coliabs) 0.912494 0.0023 0.912320 0.0022 0.4187 
k(absorption) 0.890166 0.912039 0.0024 k(abdlk In) 0.912415 0.0023 0.912263 0.0022 0.3981 
k(wk length) 0.904694 0.912792 0.0031 k(tk Idcol) 0.912870 0.0030 0.912955 0.0031 0.9786 
remlife(col) 1.0787E104 1.0274Et04 0.0037 k(wliabdtk In) 0.912593 0 0025 0.912298 0.0023 
rmlife(abs) 1.0778E-104 1.0271E104 0.0035 life(co!Jabs) 1.0272E~04 0.0036 1.0269E-04 0.0035 0 9696 
source points generated 3022 
\\to, stabalkr, presents, previous 0.993 1.084 3022 3070 
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source distribution wiuen to file srclp cycle = 62 

dimator cycle G3 aye of 53 cycles combination simple average combined average c o r  
k(col1isian) 0.908677 0.912869 0.0030 k(coV8bs) 0.912629 0.0023 0.912543 0.0022 0.4083 
k(abs0rption) 0.930603 0.912389 0.0024 k(abdtk In) 0.912468 0.0023 0 912438 0.0022 0.3773 
k(trk length) 0.899829 0.912547 0.0031 k(tk Idcol) 0.912708 0.0030 0 912891 0.0030 0.9770 
rem life(col) 9.6582E+03 1.0262E+04 0.0038 k(coVabdtk In) 0.912602 0.0024 0 912472 0.0022 
rem life(abs) 9.7305E+03 1.0261E+04 0.0035 life(coUabs) l.O261E+O4 0.0037 1.0259E+04 0.0035 0.9720 
source paints seneraled 2953 
wto, stabalizer, presents, previous 1.016 1.095 2953 3022 

source dis(ribu1ion witlen 10 file srctp cycle = 63 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** 
dumpno. IOonfilemntpe rips= 189260 toll= 33241907 clm= 147.57 m =  271739150 

estimator cycle 64 aye of 54 cycles combination simple average combined average cor  
k(col1ision) 0.919657 0.912994 0 0029 k(co1hbs) 0.9130570.0023 0.913074 0.0022 0.4012 
k(absorption) 0.951857 0.913120 0 0025 k(abdlk1n) 0.912832 0 0023 0.912915 0.0022 03566 
k((rk1ength) 0.912361 0.912544 0.0030 k(tk Idcol) 0.912769 0.0029 0.913004 0.0030 0 9759 
rem life(col) 9.6252E+03 1.0251E+04 0.0039 k(collabd1k In) 0.912886 0 0024 0.912905 0.0023 
remlife(abs) 9.5691E+03 1.0248E+04 0.0037 life(coliabs) 1.0249E+04 0.0038 1.0246E+04 0 0037 0.9737 
source points generated 3053 
wto, stabalizer, present s, previous 0.983 1.081 3053 2953 

source distribution wrilten l o  file srdp cycle = 64 

estimator cycle 65 avc of 55  cycles combination simple average combined werase c o r  
k(col1ision) 0.910304 0.912945 0.0029 k(coVabs) 0.913133 0.0022 0.913182 0.0022 0 3979 
k(absorp1ion) 0.924099 0.913320 0.0024 k(abdtk In) 0.912914 0.0022 0 913028 0.0022 0.3539 
k(trk length) 0.910543 0 912507 0.0029 k(tk Idccol) 0.912726 0.0029 0.912954 0.0029 0.9759 
romlife(co1) 1.0216E+04 1.0250E+04 0.0038 k(coUabdlk In) 0.912924 0.0024 0.913022 0 0022 
rem Iife(abs) 1.0252E+04 1.0248E+04 0.0036 life(coliabs) 1.0249E+04 0.0037 1 02478+04 0.0036 0.9736 
~ource points generated 2897 
wto, stabalizer, present s, previous 1.036 1.106 2897 3053 

source distribution wilten to file srclp cycle = 65 

estimalor cycle 66 w e  of 56 cycles combination simple average combined average c o r  
k(col1ision) 0.888686 0.912512 0.0029 k(coliabs) 0.912863 0.0022 0.912962 0.0022 0.3999 
k(absorption) 0.907378 0.913214 0.0024 k((abd1k In) 0.912668 0.0022 0,912829 0,0022 0.3568 
k(trkle&h) 0.890901 0.912121 0.0029 k(tk1dcol) 0.912317 0.0029 0.912496 0.0029 0.9762 
remlife(co1) 10511E+04 1.0255Ec040.0038 k(coUabsltk1n) 0.912616 0.0023 0.912810 0 0022 
rem life(abs) 1.0632E+04 1.0255E+04 0.0036 life(coVabs) l.O255E+04 0.0037 1 OZ55Et04 0.0037 0 9721 
source points generated 2938 
wto, stabalizer, presents, previous 1.021 1.108 2938 2897 

source di5ibution winen to tile srctp cycle = 66 

dimator cycle 67 eve of 57 cycles combination simple averap combined merase corn 
k(collision) 0.893546 0.912179 0.0028 k(coVabs) 0.912791 0.0022 0.912963 0.0021 0.3838 
k(absorp1ion) 0.923939 0.913402 0.0024 k(abdlk In) 0.912620 0.0022 0.912849 0.0021 0.3440 
k(trklen&) 0.895955 0.911838 0.0029 k(lk1dcol) 0.912009 0.0028 0.912148 0.0029 0 9763 
rem life(col) 1.0153E+04 1.0253E+04 0.0037 k(coliabd1kln) 0.912473 0.0023 0.912837 0.0022 
rem life(abs) 1.0158E104 1.0253Ei04 0.0036 life(coVabs) 1 0253EA04 0.0036 1.0253E-04 0.0036 0.9721 
source points generated 2989 
\+to, stabalizer, presents, previous 1.004 1.104 2989 2938 

source distribution witla, to file srclp cycle = 67 
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estimator cycle 68 a w  of 58 cycles combination simple average combined average con 
k(collision) 0.901271 0.911991 0.0028 k(coWabs) 0.912689 0.0021 0.912888 0.0021 0.3833 
k(absorption) 0.912466 0.913386 0.0023 k(abdtk In) 0.912488 0.0021 0.912757 0.0021 0.3431 
k(1rklengh) 0.897496 0.911591 0.0028 k(tkIdco1) 0.911791 0.0028 0.911969 0.0028 0.9763 
remlifc(col) 9.8480E+03 I.O246E+O4 0.0037 k(coliabdtk In) 0.912323 0.0023 0.912746 0.0021 
rem life(abs) 9.8779E+03 1.02478+04 0.0036 life(coliabs> 1.0246E+04 0.0036 3.02478+04 0.0036 0.9730 
source points generated 2933 
wto, sfabalizer, praents, previous 1.023 1.1 16 2933 2989 

source distribution witten to file srctp cycle = 68 

&imator q c l e  69 w e  of 59 cycles combination simple average combined aver+ con 
k(co1lision) 0.914266 0.912030 0.0027 k(coWabs) 0.912775 0.0021 0.912987 0.0021 0.3835 
k(absorption) 0.921355 0 913521 0.0023 k(abdlkIn) 0.9126140.0021 0.912885 0.0021 0.3450 
k(trklen$h) 0.918467 0.911707 0.0028 k(tk1dcol) 0.911869 0.0028 0.912015 0.0028 0.9759 
rcmlife(co1) 1.0141E+04 1.0244Et040.0037 k(coWabd1kIn) 0.912419 0.0022 0.912885 0 0021 
remlife(abs) 1.0097E+04 1.0244E+04 0.0035 life(cal1abs) 1.0244B+04 0.0036 I 0244E-104 0.0035 0.9728 
source points generated 3077 
wto, stabalizer, present s, previous 0.975 1.096 3077 2933 

source distribution written to file srctp cycle = 69 

estimator cycle 70 avc of 60 cycles combination simple average combined zwerase corr 
k(co1lision) 0.857833 0.91 1127 0.0029 k(coVabs) 0.912257 0.0021 0.912680 0.0021 0.3814 
k(absorp1ion) 0.905553 0.913388 0.0023 k(abdtk In) 0.912093 0.0021 0.912588 0.0021 0.3457 
k(trk length) 0.857121 0 910797 0.0029 k(tk Idccol) 0.910962 0.0029 0.911 I18 0.0029 0.9787 
rem life(col) 1.0264E+04 1.0244E+04 0.0036 k(coWabdtk In) 0.911771 0.0023 0.912577 0.0021 
rem life(abs) 1.0392E+04 1.0246Et04 0.0035 life(coliabs> 1.0245Et04 0.0035 1.0247E+04 0.0035 0.9711 
source points gencrated 2789 
N o ,  stabalizer,presents, previous 1.076 1.147 2789 3077 

source distribution written to file srctp cycle = 70 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*ill 

dumpno. Ilonfilenrntpe rips= 210100 foil= 36935075 ctm= 163.92 m =  301842189 

estimator cycle 71 aye of 61 cycles combination simple average combined averago c o n  
k(collinion> 0.896270 0.910883 0 0028 k(colinbsl 0.912352 0.0021 0.912840 0.0021 0 3517 

remlife(absj 9.7586E+03 I 0238R+04 0.0035 life(coliabs) ' 1.0236E+04 0.0036 1.0240Ei04 0.0035 0.9719 
SOUICC points generated 3207 
wto, sfabalizer, present s, prcvious 0.935 1.094 3207 2789 

source distribution witten to file Srctp cycle = 71 

estimator cycle 72 m e  of 62 cycles combination simple average combined avcragc corn 
k(collision) 0.964120 0.91 1742 0.0029 k(coliabs) 0.912704 0.0021 0.913068 0.0020 0.3081 
k(absorp1im) 0.904248 0.913666 0.0022 k(abdtk In) 0.912534 0.0021 0.912975 0.0020 0.2708 
k(trk lengh) 0.965893 0.91 1402 0.0030 k(tk Idcol) 0.91 1572 0.0030 0.91 1781 0 0030 0.9810 
remlife(col) 1.0161E+04 1.0233E+04 0.0036 k(coWabsllk In) 0.912270 0.0023 0.912958 0.0021 
remlife(abs) 1.0024E+04 1.02353+04 0.0035 life(coliabs) 1.0234E+04 0.0035 1.0236E+04 0.0035 0.9698 
source points generated 3 180 
wo, stsbalizer, presed s, previous 0,943 1.080 3180 3207 

IOUUTCC distribution urine" 10 file srclp cyde = 72 

estimator cycle 73 avc of 63 cycles combination simple average combined average corn 
k(collisian) 0.906828 0.91 1664 0.0029 k(coliabr) 0.912891 0.0021 0.913309 0.0020 0.2940 
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k(absorption) 0.942157 0.9141 18 0.0023 k(abs4k In) 0.912764 0.0021 0.913247 0.0020 0.2649 
k(Ixklen$h) 0.911935 0.911410 0.0030 k(tkIdcol) 0.9115370.0029 0.911686 0.0029 0.9805 
rem life(co1) 9.6892E-103 1.0225E+04 0.0037 k(coVabd1k In) 0.912397 0.0023 0.913254 0.0021 
rem life(abs) 9.7431E+03 1.0227E+04 0.0035 life(coliabs) 1.0226E+04 0.0036 1.0228E+04 0.0035 0.9713 
sonrce points generated 2805 
wto, sfabalizer,prrsents,previous 1.070 1.138 2805 3180 

source distribution written to file srclp cycle = 73 

estimator cycle 74 ave of 64 cycles combination simple average combined average con 
k(collisian) 0.910511 0.911646 0.0029 k(collabs) 0.9129170.0020 0 913350 0.0020 0.2936 
k(absorption) 0.918636 0.914189 0.0022 k(abd1k In) 0 912826 0.0021 0 913312 0.0020 0.2654 
k(trk1length) 0.914838 0.9114640.0029 k(1kIdccol) 0.911555 0.0029 0.911661 0.0029 0.9801 
rem life(co1) 1.0044E+04 1.0222E+04 0.0036 k(coWabshk In) 0 912433 0.0022 0 913315 0.0020 
rem Iife(abs) 1.007613+04 1.0225E+04 0.0034 life(coW8bs) 1.0223E+04 0.0035 1.0226Ei04 0.0035 0.9714 
source points generated 30 11 
wto, sfabalizer, presents, previous 0 996 1. I17 301 1 2805 

source distribution witten lo file srctp cycle = 74 

estimator cycle 75 w e  of 65 cycles combination simple average combined average con 
k(collision) 0 909168 0.91 1608 0.0028 k(coVabs) 0.912965 0.0020 0.913422 0.0020 0.2919 
k(absorp1ian) 0 922915 0.914323 0.0022 k(abdtk In) 0.912879 0 0020 0.913389 0.0020 0 2640 
k(trklength) 0.909566 0.91 1435 0.0029 k(tk Idccol) 0.91 1521 0 0028 0.91 1622 0 0028 0 9801 
remlife(co1) 1.0189E+04 1.0221E+04 0.0036 k(coliabdtk In) 0.912455 0.0022 0.913391 0.0020 
remlife(abs) 1.0154E+04 1.0224E+04 0.0034 I!fe(coliabs) 1.02228+04 0.0035 1 0225E+04 0.0034 0 9713 
source points generated 3004 
wt~,~balizer,presents,prcvious 0.999 1.118 3004 3011 

source distribution written to file srctp cycle = 75 

estimator cycle 76 ave of 66 cycles combination simple average combined average con 
k(collision) 0.899767 0.91 1428 0.0028 k(coVabs) 0.912984 0.0020 0.913493 0.0020 0.2817 
k(absorption) 0.928553 0.914539 0.0022 k(abd1k In) 0.912888 0.0020 0.913457 0.0020 0.2535 
k(irklength) 0.898439 0.911238 0.0028 k(tkldco1) 0.911333 0.0028 0.911446 0.0028 0.9802 
remlife(co1) 1.0113E+04 1.0220E-104 0.0035 k(coliabd1k In) 0 912402 0.0022 0.913459 0.0020 
remliie(abs) 1.0210E+04 1.0224E+04 0.0033 life(coW&bs) 1.0222E+04 0.0034 1.0225El-04 0.0034 0.9705 
source points generated 3007 
wto, sfabalizor, present s, previous 0 998 1. I17 3007 3004 

source distribution witton to file srcfp cycle = 76 

estimator cycle 77 w e  of 67 cycles combination simple average combined average corn 
k((collision) 0.891 I50 0.91 I126 0.0028 k(coV8bs) 0.912756 0 0020 0.913304 0 0019 0.2882 
k(absorption) 0.904362 0.914387 0.0021 k(abdtk In) 0.912664 0.0020 0.913271 0.0019 0.2600 
k(thlen@h) 0.891392 0.910942 0.0028 k(tkldco1) 0.911034 0.0028 0.91 1141 0.0028 0.9805 
remlife(co1) 1.0845E+04 1 0229E+04 0 0036 k(cohbdtk In) 0.912151 0.0022 0.913271 0.0020 
remlie(abs) 1.0853Et04 1.0233E+04 0.0034 life(coVabs) 1.0231Ei04 0.0035 1 0234E-1-04 0.0034 0.9724 
SOUM points generated 3028 
uto,sfabalizer,presants,prcvious 0.991 1.112 3028 3007 

source distribution written to file srctp cycle = 77 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** 
dumpna. 12 ontilsmnlpe nps = 231103 coII = 40628225 cfm= 180.31 m= 332022295 

estimator cycle 78 avc of 68 cycles combination simple avernsc combined average corr 
k(collision) 0.909814 0.91 1 IO6 0.0027 k(coWabs) 0.912764 0.0019 0.913321 0.0019 0.2880 
k(abrorption) 0.916784 0.914422 0 0021 k(abdtk In) 0.912727 0.0020 0.913325 0 0019 0.2604 
k(trk le"&) 0.917072 0.911032 0.0028 k(1k Idcol) 0.91 1069 0.0027 0.91 11 12 0.0027 0.9795 
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remlifc(co1) 9.8952E-103 3.0224E+04 0.0036 k(coWabdtkIn) 0.912187 0.0021 0.913316 0.0019 
rem life(abs) 9.9714E+03 1.0229E+04 0.0034 life(coWabs) 1.0227EtO4 0 0035 1.023 IE+04 0.0034 0.9726 
source points generated 2933 
WO, stabalizer, presents,previous 1.023 1.128 2933 3028 

source distribution winen io tile srctp cycle = 78 

estimator cyclc 79 ave of 69 cycles combination simple average combined average con 
k(collism) 0.899345 0.910936 0 0027 k(col/abs) 0.912853 0.0019 0.913448 0.0019 0.2700 
k(absorption) 0.938467 0.914771 0 0021 k(abd1kIn) 0.912785 0.0019 0.913438 0.0019 0.2384 
k(trk1ength) 0.895037 0.9108000.0028 k(1kIdcol) 0.910868 0.0027 0.910951 0.0027 0.9794 
remlife(colj 1.0422E+04 1.0227E+040.0035 k(cohbdtkIn) 0.9121690 0021 0.913433 0.0019 
rem life(abs) 1.0399E+04 1.0232E+04 0.0033 life(coliabs) 1.0229E+04 0.0034 1.0234E+04 0.0034 0.9727 
source points generated 2977 
wto, stabalizer, present s, previous 1.008 1.126 2977 2933 

source distribution written to file wdp cycle = 79 

estimator cycle 80 w e  of 70 cycles combitmiion simple average combined average con 
k(collision) 0.910084 0.910924 0.0026 k(coWabs) 0.913089 0.0019 0 913667 0.0019 0.2604 
k(absorp1ion) 0.948637 0.915254 0.0021 k(abdtk In) 0.913002 0.0019 0.913648 0.0019 0.2259 
k(trk length) 0.907239 0.910749 0.0027 k(fk Wcolj 0.910836 0.0027 0 910944 0.0027 0.9793 
remlif<col) 1.0152E+04 1.0226!3+04 0.0035 k(coliabdtk In) 0.912309 0.0021 0.913644 0.0019 
remlife(abs) 1.01 llE-104 1.0230Ei-04 0.0033 life(coliabs) 1.0228E104 0.0034 3.0232E+04 0.0033 0.9725 
source points generated 3099 
wto, stabalizer, prments, previous 0.968 1.106 3099 2977 

Source distribution witten lo  tile srdp cyclc = 80 

estimator cycle 81 aye of 71 cycles combination simple average eombmed average con 
k(collision) 0.902454 0.9108040 0026 k(collabs) 0.9130070.0019 0.913598 0.0019 0.2612 
k(absorp1ion) 0.912022 0.915209 0.0021 k(abd1kIn) 0.912923 0,0019 0.913581 0,0019 0 2267 
k(trk length) 0.902806 0.910637 0 0027 k(ik ldd) 0.910721 0.0026 0.910823 0.0026 0.9793 
rem life(colj 1.0614E+04 1.0231E+04 0.0035 k(coliabd1kln) 0.912217 0.0020 0.913577 0.0019 
rem life(abs) 1.0588Et04 1.0235E+04 0.0033 life(coliabs) 1.0233E+04 0.0034 1.0236E+04 0 0033 0.9731 
source points generated 3002 
wio, stabnlizer, presents, previous 0.999 1.1 I5 3002 3099 

source distribution written l o  file srdp cycle = 8 1 

estimator cycle 82 aye of 72 cycles combination simple average combined average con 
k(w1lision) 0.901986 0.910682 0.0026 k(coliabs) 0.913004 0.0019 0.913623 0.0019 0.2572 
k(absorption) 0.923678 0.9153270.0021 k(abdtkIn) 0.912935 0.0019 0.9136180.0019 0 2237 
k(lrk length) 0.903895 0.910544 0.0026 k(1k Idcol) 0.910613 0.0026 0.910695 0.0026 0.9793 
remlife(ca1) 1.0102E+04 1.0229E+04 0.0034 k(caliabd1kIn) 0.9121840.0020 0.913611 0.0019 
remlife(abs) 1.0143E+04 1.0234E+04 0.0032 life(coliabs) 1.0232E+04 0.0033 1.0235E104 0.0033 0.9731 
source points senerated 3031 
wto, stabalizw, present s, previous 0.990 1 109 3031 3002 

sourcc distribution w i n e n t o  file srctp cycle = 82 

estimator cycle 83 aye of 73 cycles combination simple averailge combined average con 
k(cal1ision) 0.900168 0.910538 0.0025 k(coliabs) 0.912820 0.0018 0.9134170.0019 0,2622 
k(abrorption) 0.898895 0.915101 0.0021 k(abd!kIn) 0.912716 0.0018 0.913395 0 0019 0.2319 
k(wk length) 0.894934 0.910330 0.0026 k(lk Idcol) 0.910434 0.0026 0.910566 0.0026 0.9790 
rem life(col) 1.0010E-04 1.0226E-104 0.0034 k(coWabdtk In) 0.91 1990 0.0020 0.913390 0.0019 
rem life(abs) 1.0048E+04 1.02318+04 0.0032 life(coliabr) 1.0229Ei04 0.0033 1,02338-04 0.0032 0.9733 
source points generated 3024 
Wo, stabalner, presents, previous 0.992 1.108 3024 3031 

source distribution winento file srdp cycle = 83 

estimator cycle 84 aye of 74 cycles combination simple average combined average corn 
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estimator cycle 85 ave of 75 cycles combination simple average combined average con 
k(collision) 0.923011 0.910691 0.0025 k(caVabs) 0.912915 0.0018 0.913497 0.0018 0.2583 
k(absorpt1on) 0.910719 0.915140 0.0020 k(abs/tkIn) 0.912862 0.0018 0.9135180.0018 0.2262 
k(lrk length) 0.929995 0.910584 0.0026 k(1k Idccol) 0.910637 0.0025 0 910712 0.0025 0.9784 
remlife(col) 9.9902E+03 1.0220E+04 0.0033 k(coVabd1k III) 0.912138 0.0019 0.913496 0,0018 
rem life(abs) 1.0080E+04 1.0226E+04 0.0031 life(coWabs) 1.0223E+04 0.0032 1.0229E+04 0.0032 0.9732 
source points generated 3108 
wlo, stlbnlizer, present s, previous 0.965 1.092 3108 2988 

source distribution winen lo file srctp cycle = 85 

estimator cycle 86 ave of 76 cycles combination simple average combined average con 
k(wl1ision) 0.942692 0.911 I12 0.0025 k(coWabs) 0.913188 0.0018 0.913777 0.0018 0.2659 
k(absorp1ian) 0.924670 0.915265 0.0020 k(abdtkIn) 0.913138 0 0018 0.9137940 0018 0.2343 
k(lrk1englh) 0.943017 0.9110100.0026 k(lklnlcol) 0.911061 00025 0.911133 00025 0.9792 
reml!fe(wl) 9 9645E+03 1.0217E+040.0033 k(coWabdlk1n) 0.912462 0.0020 0.913776 0.0018 
remlife(abs) 9.9202E+03 1.0222Ei04 0.0031 lifc(coliabs) 1.0220E+04 0.0032 1.0225E+04 0.0031 0.9732 
source points generated 3003 
wl~,stabalizer,presents,prcvious 0.999 1.101 3003 3108 

source distribution written to file srclp cycle = 86 

estimator cycle 87 aye of 77 cycles combination simple averaze combined average con 
k(collision) 0.932800 0.91 1393 0.0025 k(coVabs) 0.913498 0.0018 0.914082 0.0018 0.2823 
k(ahromtion> 0 941297 0.915601 0.0020 k(nbsltkIn> 0.913443 0.0018 0.914096 0.001X 0 2503 

. .  
source points generated 3012 
wtq stabalizer, present s, previous 0.996 1.099 3012 3003 

source distribution wwittenlo file srclp cycle = 87 

estimator cycle 88 ave of 78 cycler combination simple averagc combined average con 
k(col1ision) 0.916907 0.9114640.0024 k(coliabs) 0.913415 0.0018 0.913932 0.0018 0.2756 
k(absorption) 0.897101 0.915356 0.0020 k(abd1k In) 0.9133340.0018 0.913925 0.001X 0.2471 
k(*k length) 0.912797 0.91 1303 0.0025 k(lk IniCol) 0.91 1383 0.0025 0 91 1493 0.0025 0.9792 
remlife(col) 1.0235E-04 1.0214E+04 0.0032 k(coliabd1kIn) 0.912711 0.0019 0.913916 0.0018 
remlife(abr) 1.0237Et04 1.02208+04 0.0031 life(colinbs) 1.0217E-04 0.0031 1.0223Et04 0.0031 0.9726 
source points generated 2946 
ulo,stabalizer,presents.previous 1.018 1.111 2946 3012 

source distribution wittenlo file srclp cycle = 88 

estimator cycle 89 aye of 79 cycles combination simple average combined average con 
k(col1ision) 0.910723 0.911455 0.0024 k(coWabs) 0913589 0.0018 0.9140970.001X 0.2696 
k(absorption) 0.943660 0.915724 0.0020 k(abdlk In) 0.913537 0.0018 0.914121 0.0018 0.2464 
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k(1rk length) 0.915053 0 91 1350 0.0025 k(tk Idcol) 0.911402 0.0024 0.91 1473 0.0024 0.9789 
remlif<col) 9.7319E+03 1.0208E+04 0.0033 k(coliabdlk1n) 0.912843 0.0019 0 914093 0,0018 
rem life(abs) 9.6537E+03 1.0213Bt04 0.0031 life(coUabs) 1.0210Ei04 0.0032 1.0215E-1-04 0.0031 0.9728 
source points generated 3024 
wto, stabalizer, presents, previous 0.992 1.101 3024 2946 

source distribution written lo file srdp cycle = 89 

estimator cycle 90 ave of 80 cycles combination simple merase combined average con 
k(col1ision) 0.915822 0.911509 0.0024 k(coliabs) 0.913575 0.0017 0.914063 0.0018 0,2681 
k(absorp1ion) 0.909008 0.915640 0.0020 k(abdtkln) 0.913543 0.0018 0.914101 0 0018 0.2439 
k(trk length) 0.919071 0 91 14470.0025 k(tk ldcol) 0.91 1478 0.0024 0.91 1521 0.0024 0.9787 
rem lif<col) I.O439E+04 1 0210E+04 0.0032 k(coWabd1k In) 0.912865 0.0019 0.914064 0 0018 
remlif<ahs) 1.0406B-104 1.0215E+04 0.0031 life(coliahs) l.0213Et040.0031 1.0217E+04 0.0031 0 9729 
source points generated 3 IO6 
wto, stabalizer, presents, previous 0.966 1.085 3106 3024 

source distribution willen to tile srctp cycle = 90 

estimator cycle 9 I aye of 8 1 cycles combination simple average combined average c o r  
k(co1lision) 0.870225 0.911000 0.0024 k(eoWabs) 0 913299 0.0018 0.913922 0.0018 0.2660 
k(absorp1ion) 0 912330 0.915599 0 0020 k(abdtk1n) 0.913282 0.0018 0.913964 0.0018 0.2431 
k(trklenglh) 0.872490 0.910966 0.0025 k(tk Idcol) 0.910983 0 0024 0.91 1003 0.0024 0.9796 
rrmlife(wl) 1.0181E+04 1.0210E+040.0032 k(coliahd!kIn) 0.912521 0.0019 0.913928 0 0018 
remlife(abs) 1.0174Et04 1.0215E+04 0.0030 lifo(coliabs) 1.0212E+04 0.0031 1.0217E-104 0.0030 0 9729 
source points generated 2944 
wto,stabalizer,presents,previous 1.019 1.105 2944 3106 

source distribution written to file srctp cycle = 9 I 

X * X * * * * * * * * * * * * l * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * ~ * * * * *  

*I* 

dumpno. 14onf i le~ntpe  rips= 273384 COIL= 48053034 clm= 213.24 m=  392669349 

&mator cycle 92 aye of 82 cycles combination simple nvernse combined average con 
k(w1lision) 0.912163 0.9110140.0024 k(coliabs) 0.9131940.0017 0.913757 0.0017 0 2630 
k(nbsorp1ion) 0.897081 0.915373 0.0020 k(absitkIn) 0.913179 0.0017 0.913800 0.0017 0.2401 
k(trklen$h) 0.912528 0.910985 0.0025 k(tk1dcol) 0.910999 0 0024 0.911017 0 0024 0.9796 
remlife(co1) 1.0179Et04 1.0210E+04 0.0031 k(coliabd1k In) 0.912457 0.0019 0.913765 0.0018 
remlife(abs) 1.0092E+04 1.0213E+04 0.0030 life(coliabs) 1 0212E+04 0.0031 1 0215E+04 0.0030 0 9723 
S O U I C ~  points senerated 3 11 5 
wto, sfabalizer, present s, previous 0.963 1.081 3115 2944 

source distribution written 10 file srctp cycle = 92 

estimator cycle 93 aye of 83 cycles combination simple average combined average con 
k(col1ision) 0.943919 0.911410 0.0024 k(wWabs) 0.913406 0.0017 0.9139640.0017 0.2615 
k(absorption) 0.917695 0.915401 0.0019 k(abdlk In) 0.9133820.0017 0.913989 0.0017 0.2393 
k(trk 0.942410 0.91 1363 0.0025 k(tk Idml) 0.91 1387 0.0024 0 91 1414 0.0024 0.9802 
remlife(co1) l.O554E+04 1.0214Ei040.0031 k(coliabdtk1n) 0.912725 0.0019 0913966 0.0017 
rem life(abs) 1.0569Ei04 1.02188+04 0.0030 life(wWabs) 1.0216Ei04 0.0030 1.0219E+04 0.0030 0.9727 
source points generated 3058 
wto, stabalirer, presents, previous 0,981 1.080 3058 31 15 

source distribution writtento file srctp cycle = 93 

estimator cycle 94 aye of 84 cycles combination simple average combined avcragc corr 
k(co1lision) 0.915820 0.911463 0.0024 k(coUabs) 0.913503 0.0017 0.914067 0.0017 0.2626 
k(abrorption) 0.927299 0.915543 0.0019 k(abrhkIn) 0.913465 0.0017 0.914081 0.0017 0.2393 
k(trk leng!h) 0.913327 0.91 1387 0.0024 k(tk Idwl) 0.91 1425 0.0024 0.91 1468 0.0024 0.9801 
remlife(co1) 1.0006E+04 1.0211Ft040.0031 k(coliabdtk In) 0.9127970.0019 0.914063 0.0017 
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rem life(abs) 1.0005E+04 1.0215Et04 0.0030 life(coWabs) 1.0213Ei04 0.0030 1.0216Et04 0.0030 0.9729 
source points generated 2922 
~o,sta~alizer,presWns,previous 1.027 1.101 2922 3058 

source distribulion writtento file srdp cycle = 94 

estimator cycle 95 ave of 85 cycles combination simple average combined average con 
k(co1lision) 0 916206 0.911519 0.0023 k(coWabs) 0.913651 0.0017 0.9142170.0017 0.2636 
k(absorp1ion) 0.935955 0.915783 0.0019 k(abs&In) 0.913618 0 0017 0.914237 0.0017 02411 
k(lrk length) 0.916936 0.91 1452 0.0024 k(tk Inicol) 0.91 1485 0.0024 0.91 1523 0.0024 0 9801 
remlife(co1) 10212E+04 10211E+040.0031 k(coWabdtk1n) 0.912918 0.0018 0.914215 0.0017 
remlife(abs) 1.0196E+04 1.0215E+04 0.0029 life(coWabs) 1.0213Et04 0.0030 1.0216E+04 0.0029 0.9729 
source points generated 2958 
wto, slabalizer, presents, previous 1.014 1.101 2958 2922 

source distribution witten lo file s'ctp cycle = 95 

estimator cycle 96 avo of 86 cycles combination simple average combined average corr 
k(col1ision) 0.937439 0.911820 0.0023 k(coWabs) 0.913581 0.0017 0.913976 0.0017 0.2180 
k(abs0rption) 0.877832 0.915342 0.0020 k(abs/tkln) 0.913538 0.0017 0.913979 0.0017 0.1997 
k(trklen5h) 0.935721 09117340.0024 k(tkldcol) 09117770.0024 0.9118230.0024 0.9804 
rem life(col) 1.0815B-104 1.0218E+04 0.0031 k(coWabd1k In) 0.912965 0,0018 0.913968 0.0017 
rem life(abs) 1.0698B+04 1.0221E+04 0.0029 life(eoWabs) 1.0219B-104 0.0030 1.0222E+04 0.0029 0.9734 
source points generated 31 10 
wto, slabnlizer, presents,previous 0.965 1.078 3110 2958 

source distribution winenlo file srclp cycle = 96 

estimator cycle 97 ave of 87 cycles combination simple average combined average con 
k(collision) 0.937385 0.9121 I4 0.0023 k((coWabs) 0.913805 0.0017 0.914200 0.0017 0.2271 
k(absorp1ion) 0.928727 0.915496 0.0019 k(abdtk In) 0.913734 0.0017 0.914174 0.0017 0.2073 
k(trk1engh) 0.932375 0.911971 0.0024 k(tklnico1) 0.912043 0 0023 0.912107 0 0024 0.9803 
remliie(co1) 1.0382Et04 1.0220E+04 0.0031 k(coWabsl1k In) 0.913194 0.0018 0.914175 0.0017 
remlife(abs) 1.0373E+04 3.0222B+04 0.0029 life(coWabs) 3.02218+04 0.0030 1.0223B+04 0.0029 0 9735 
source points Senerated 3022 
wto, slabalizer, prwent s, previous 0.993 1.084 3022 3 I IO 

SOUI%O distribution winen to file sretp cycle = 97 

estimator cycle 98 nve of 88 cycles combinnlion simple average combined average corr 
k(collision) 0.906098 0.912045 0.0023 k(co1iabs) 0.913721 0 0017 0.9141 12 0 0017 0.2284 
k(absorption) 0.906781 0.9153970.0019 k(abd1kln) 0 9136740.0017 0 914101 0.0017 0.2074 
k(lrklen5h) 0.910240 0 911952 0.0024 k(tkldcco1) 0.911999 0.0023 0.912039 0.0023 0.9800 
remlife(co1) 9.8583E+03 1021613+040 0031 k(coWabdtkIn) 0.913131 0.0018 0.914096 0.0017 
remliie(abs) 9.9428E-103 3.0219E+04 0.0029 life(coWabs1 1.0218B+04 0.0030 1.02218+04 0.0029 0.9736 
source points generated 2844 
wto, shbalizer, present s, previous 1.055 1.117 2844 3022 

source distribution winen to file srclp cycle = 98 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
111 

dumpno. lSoniilemnlpe nps= 294513 toll= 51806807 elm= 229.88 m =  423297358 

Mimator cycle 99 aye of 89 cycles combination simple average combined average con 
k(collision) 0.928945 0.912235 0.0023 k(caW8bs) 0.913761 0.0016 0.914117 0.0016 0 2213 
k(absorp1ion) 0.905575 0.9152860.0019 k(abdtkIn) 0.913704 0.0016 0.914095 0.0016 0.2013 
k(1rklengh) 0.927030 0,912121 0.0023 k(tkInicol) 0.912178 0.0023 0.912225 0.0023 0.9801 
remlife(co1) 1.0471B-04 1.0219Ei04 0.0030 k(collaWtk In) 0.913214 0.0018 0.914095 0.0016 
remlife(abs) 1.0574E104 1.0223EiO4 0.0029 Iife(coWabs) l.O22IE+04 0.0029 1.0225B-04 0.0029 0 9730 
source points generated 30 12 
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~o,sfabalirer,presents,previous 0.996 1.100 3012 2844 

source distribution wittcn to file srctp cycle = 99 

estimator cycle 100 ave of 90 cycles combination simple average combined averape cox 
k(col1ision) 0.904203 0.912146 0.0023 k(wWabs) 0 913717 0.0016 0 914086 0.0016 0.2210 
k(absorp1ion) 0.915462 0.915288 0 0019 k(ab%kIn) 0.913665 0.0016 0.914068 0.0016 0.2011 
k(trk1englh) 0.904885 0.912041 0.0023 k(1kldcol) 0.912093 0.0023 0.912136 0.0023 0.9801 
remlife(co1) 1.0177E+04 1.0219E+04 0.0030 k(coliabs/tkln) 0.913158 0.0018 0.914066 0.0016 
rem life(abs) 1.0306E+04 1.0224E+04 0.0029 Iife(col/abs) 1.022lE+04 0.0029 1.0226E+04 0.0029 0.9719 
source points generated 2908 
~~,sfabalizer,presents,prcvious 1.032 1.119 2908 3012 

source distribution written lo file srdp cycle = 100 
lproblem summary 

N" terminated when IO0 kwdc cycles were done. 
+ 09/02/98 l9:3 1 '1  1 

5% plutonium in WRAP 450 g 
0 
neutron weation tracks weight energy neutron loss tracks weight energ 

probid = 09/02/98 15:35 27 

@er source particle) (per SoUrCe particle) 

source 300369 9.9877E-01 2.1065Ei00 escape 3302 8.25898-03 1.4616E-02 
energcutoff 0 0. 0. 
timecutoff 0 0. 0 

weight window 0 0. 0. weightwindow 0 0. 0. 
cellimporlance 0 0 0. cell importance 0 0. 0. 
weight cutoff 0 9.3939&02 4.0483E-08 we& cutoff 297069 9.39798-02 4.0286E-08 
energyimpomnce 0 0. 0. energimpomme 0 0. 0. 
dxlrran 0 0. 0. drnran 0 0. 0. 
forcedcollisions 0 0. 0. forcedcollisions 0 0. 0. 
exo.transform 0 0. 0. eno.transform 0 0. 0. 
upscattering 0 0 5.8188E-07 downscanering 0 0. 2.0708Et00 

capture 0 6.7268E-01 1.9150E-02 
4 8,96138-06 3.6331&06 lossto ( ~ m )  2 4.48062-06 3.6275E-05 

fission 0 0. 0. losstofiuion 0 3.1779E-01 18908E-03 
total 300373 I.O927E+OO 2.1065E+00 total 300373 1 0927E+OO Z.l065E+00 

number ofneutrons banked 2 average lifetime, shakes cutoffs 
neutron tracks per source particle I.OOOOE+00 escape 6.3628E+03 tco L.OOOOE+34 
neutroncollisionspersource particle 1.76018+02 capture 1.0197E+04 eco 0.0000E+00 
total neutmn wllisions 52866920 capture or escape 1.0165E+04 wcl -5.0000E-OI 
netmultipliciltion I.OOOOE+OO 0.0001 any termination 1.2589Ei04 wc2 -2 5000E-01 

computertime so far inthis mn 234.61 minutes maximumnumber ever inbank 1 
computertime in mcwn 234.57 minutes bank o v e ~ o w s t o  backup file 0 
source particles per minute 3.28053+03 field length 0 
randomnumbers senerated 431921261 most randomnumbers usedwat 14055 in history 46583 

range ofsampled source weigh* = 8.18338-01 lo 1.20248+00 
lneutron activity in each cell printtlble 126 

mcks population collis~ons collisions number flus averape average 
cell entering * weight weighted weiJlted track weight track mfp 

@er history) energ e n w  (relativi) (cm) 

1 I 497895 300371 11578325 3.0978EiOl 2.9506E-04 7.0919E-01 893248-01 1.6052E~00 
2 2 303774 170576 412SS595 7.15618+01 4.5435E-05 2.64OOE-01 5 78508-01 8.03948-01 

total 801669 470947 52866920 1.02548+02 
lneutron weight balanco in each cell - exlemal even* printtable 130 
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cell entering source ene rg  time exiting total 
cutoff' cutoff 

1 I 4.5835E-01 9.9877E-01 0.0000E+OO 0.0000E+OO -8.4987E01 6.0725E-01 
2 2 8.4987E-01 O.OOOOE+OO 0.0000E+OO O.OOOOE+OO -4.6661E-01 3.8327E-01 

total 1.3082E+00 9.9877E-01 0.0000E+00 0.0000E+OO -1.3165E+00 9.9051E-01 
lneutron weight balance in each cell .- variance reduction events printtable 130 

cell weight cell weight onera dxlran forced exponential total 
window ~mpomnce cutoff importance collision transform 

I I 0.0000E+OO O.OOOOE+OO 2.7806E-04 0.0000E+OO O.OOOOE+OO 0.0000Ei00 0.0000E+00 2.7806604 
2 2 0.0000E+00 0.0000E+00 -3,1792604 O.OUOOE+OO U.0000Et00 0.0000E+UU U 0000E-100 -3.1792E-04 

total O.OOOOE+OO O.OOOOE+OO -3.9852E-05 O.OOOOE+OO 0 0000E+00 O.OOOOE+OO 0.0000E+00 -3.9852E-05 
lneutmn weight balance in each cell -- physical events print table 130 

cell (n,xn) fisrion cnpture lassto lossto total 
(sm) fission 

1 1 8.9613E-06 O.OOOOE+OO -2.89748-01 -4.4806E-06 -3.1779E-01 -6.0753E-01 
2 2 O.OOOOE+OO O.OOOOE+OO 3.8295E-01 0.0000E+OO O.OOOOE+OO -3.8295E-03 

total 8.9613E-06 O.OOOOE+OO -6.7268E-01 -4.4806E-06 -3 177933-01 -9.9047E-01 
lneutron activity of each nuclide in each cell, per source particle printiable 140 

cell nuclides atom total collisions weight lost wei&t loss weight gain 
fraction collisions *weight to capture to fission by (n,xn) 

I 1 94239 5% 6.5159E-04 176905 4.47298-01 1.3375E-01 3.0259601 4.4806E-06 
94240.50~ 7.7246E-05 12471 3 6166E-02 3.3462E-02 6.6588E-05 0.0000E+OO 
94241.50~ 2 5642E-05 8503 2.1019E-02 5.392OE-03 1.5134E-02 O.OOOOE+OO 
1001.50~ 6 6606E-01 10615682 2.8226E-101 1.1500E-OI 0.0000E+OO 0.0000E+00 
8016.50~ 3.3319E-01 764764 2.2474E+00 2.1335E-03 O.OOOOE+OO O.OOOOE+OO 

2 2 8016.50~ 3.3337E-01 1793388 3.3945E-100 1.3662&03 O.OOOOE+OO O.OOOOE+OO 
1001.50~ 6.6663E-01 39495207 6.8166E+01 3.8158501 O.OOOOE+OO 0.0000E+00 

total 52866920 1.0254E+02 6.7268E-01 3.l779E-01 4.4806E-06 

total over all cells for each nuclide total collisions weight lost weight loss weight Sain 
collisions *weight to capture to fission by ( r ~ m )  

1001.5oc 501 IO889 9.6392E+01 4.9658E-01 0 0000E+00 O.OOOOE+OO 
8016.50~ 2558152 5.6419E+OO 3.4997E03 0.0000E+OO 0.0000E+OO 

94239.5% 176905 4.4729E-01 1.33758-01 3.0259E-01 4.4806E-06 
94240.50~ 12471 3.6166E-02 3.3462E-02 6.6588E-05 0 OOOOEtOO 
94241.50~ 8503 2.10198-02 5.3920E-03 1.5134E-02 0.0000E+00 

lkeffresults for: 5%plutonium in WRAP 450 g probid = 09/02/98 15 35:27 

the initial fission neutron source distribution used the 1 SOUKC points that were input on the ksrc ad 
the aiticality problem was scheduled lo  skip 10 cycles and run a total of 100 cycles wth nominally 
this problem has mn 10 inactive cycles with 29846 neutron historm and 90 active cycles with 

3000 neufrom per cycle. 
270523 neutron histories. 

this calculntion has completed the requested number ofkeffcycles usmg a totil of 
all cells with fissionable m a t e d  were sampled and had fission neutron source points. 

300369 fission neutron source hinories 

the results ofthe wlesl for normality applied lo  the individual collision, absorption, and track-length keffcycla values are: 
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the k( collision) cyclc values appear normally distributed at the 95 percent confidence level 
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level 
the k(trk Len@) cycle  value^ appear normally distributed at the 95 percent conftdencc level 

I I 
I the fmd estimated combined collisianiabsorptionrack-length keff = 0 91407 with an estimated standard deviation of0.00149 I 
I I 
[theestimated68,95, &99 percentkeffwnfidenceintervalsare0 91258fo0.91555,091110fo0.91703, and0.91014io 0.91799 1 
I I 
I the estimated collisioniabsotptionnoutron removal lifetime = 1.02E-04 second? with an estimated standard deviation of 2.94E-07 1 
I I 

the estimated nverase keffs, one standard deviations, and 68,95, and 99 percent confidence intorvills are: 

keff esfimator keff standard deviation 68% contideme 95% contidenee 99% contidence corn 

collision 0.91215 0.00207 0 91007to0.91422 0.9080210 0.91627 0.9066710 0.91762 
nbsorption 0.91529 0.00172 0.91357100.91701 0.91186 to 0.91872 0 9107410 0.91984 

trneklength 0.91204 0.00211 0.90993to091415 0.90785100.91624 0.90648ta0.91761 
coliabsorp 0.91409 0.00148 0.91260 to0.91557 0.91113to 0.91704 0.91017to0.91800 0.2210 
abdtrklen 0.91407 0.00148 091259toO.91555 0.91112100.91702 091016toO.91798 0.2011 
coWtrklen 0.91214 0.00208 0.91005 to 0.91422 0.90798100.91629 0.90663 to 0.91764 0.9801 

coliabdtrk len 0.91407 0.00149 0.91258 to 0.91555 0 911 10 to 0.91703 0.91014 lo 0.91799 

ifthe largest of each koffoccurred on tho nexi cycle, the keffresults and 68,95, and 99 percent confidencc intervals would be: 

keffestimalar keff stlndard deviation 68% confidence 95% confidence 99% confidence 

collision 0.91272 0.00213 0.9105910 0.91485 0.90848100.91696 0.90710to 0.91834 
absorption 0.91569 0.00175 0.91394 to 0.91744 0.91221 100.91917 0.9110710 0.92031 

tracklcngth 0.91263 0.00217 0 9104Cto0.91480 0.90832to0.91695 0.90691 to0.91835 
colinbdirk len 0.91458 0.00155 0.9130410 0.91613 0.91 I5010 091766 0 91050 to 0.91867 

the estimated collisioniabrorption neutron lifetimes, one standard devintions, and 68,95, and 99 percent eonf~dencc intervals are. 

twe lifetime(sec) standard devintion 68% coMidence 95% confidence 99% confidence 

removal 1.02268-04 2.9394E-07 1 0197E-0410 1.0256&04 1.0168E-0410 1.0285E-04 1.0148E-0410 1.0304E-04 
capture 1.0263B04 2.6257&07 1.0236E04to 1.0289E-04 1.0210E-04to 10315E-04 1.0193E-0410 1.0332E-04 
fission 5.16163.05 1.2137E-07 5.14958-OS to 5.3738E-05 5.1375&05to 5.3858E-05 5.1296E-05 l o  5.1937&05 
escape 6.4613E-05 2.2273E-06 6.2384E-05 lo 6.6843E-05 6.0177E-05 to 6.9050E-05 5.8729E-05 to 7.0498E-05 

I merage keffrosults summed over 2 cycles each to form 45 batch vnlues of keff print tlble 178 

batch stvt end keffostimalon by batch average keff estirnatos and deviations coliabdtl kclf 
number cycle cycle k(coll) k(abr) k(track) k(co1l) st dev k(abs) st d m  k(mck) st dev k(c/a't) st dev 

1 11 12 0.93216 091530 0.92767 
2 13 14 0.92363 0.92718 0.92317 092790 0.00426 0.921240.00594 0.92542 0.00225 
3 IS 16 0.91325 0.92276 0.91784 0.92301 0.00547 0.92175 0.00347 0.92289 0 00284 
4 17 18 0.91794 0.91203 0.91807 0.92175 0.00407 0.919320.00345 0.92169 0 00234 0.922180.00190 
5 19 20 0.89032 0.89091 0.88774 0.91546 0.00703 0.91364 0.00628 0.91490 0.00703 0.91433 0.00761 
6 21 22 0.90431 0.90581 0.90583 0.91360 0.00603 0.91233 0.00529 0.91339 0.00593 0.912180.00624 
7 23 24 0.89696 0.91021 0.89638 0.91123 0.00563 0.91203 000448 0.910960.00557 0.912860.00513 
8 25 26 0.89696 0.91528 0.89865 0.90944 0.00519 0.91243 0.00390 0.90942 0.00507 0.91312 0.00453 
9 27 28 0.91729 0.91485 0.91517 0.91031 0.00466 0.91270 0.00345 0.91006 0.00451 0.91369 0.00402 
IO 29 30 0.91136 092817 0.91081 0.910420.00417 0.914250.00345 0.91013 000404 0.913870.00426 

______ __ 
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I 1  31 32 0.92348 0.93080 0.92534 0.91161 0.00395 0.91575 0.00347 0.91152 0.00390 0.91535 0.00411 
12 33 34 0.90595 0 90950 0.90580 0.911140.00364 0915230.00321 0.91104000360 0.914830.00379 
13 35 36 0.93969 0.92333 0.94154 0.91333 0.00400 0.91585 0.00302 0.91339 0 00406 0.91579 0.00314 
14 37 38 0.90658 0.92820 0.90480 0.91285 0.00374 0.916740.00293 0.91277 0.00380 0.91616 0.00318 
I S  39 40 0.92602 0.91539 0.92470 0.91373 0.00359 0.91665 0.00273 0.91357 0.00363 0.91638 0.00288 
I 6  41 42 0.94697 0.92479 0.95008 0.91581 0.00395 0.91716 0.00260 0.91585 0.00409 0.91698 0.00263 
I 7  43 44 0.90991 0.90560 0.90617 0.91546 0.00372 0.91648 0.00254 0.91528 0.00388 0.91670 0.00248 
I 8  45 46 0.91967 0.90781 0.91926 0.91569 0.00352 0.91599 0.00244 0.91550 0.00367 0.91629 0.00236 
19 47 48 0.90386 0.89731 0.90376 0.915070.00339 0.91501 0.00251 0.91488 0.00353 0.915340.00243 
20 49 50 0.89812 0.91914 0.89800 0.914220.00332 0.915220.00239 0.914040.00345 0 91536 0.00231 

21 51 52 0.90170 0.90136 0.90218 0.91363 0.00322 0.914560.00237 0.913470.00333 0.914640.00231 
----- .............. 

22 53 5.1 092596 0.92131 1192224 091419~10312 0914hbUbL22X 1913h7OlJl,?20 .Vl5l2L.(11229 
23 55 16 f.92649 11.91153 LY2578 U91472UUL303 0911721JlIl.ZIX 091.1390 .011U L ~15100.00219 
24 57 5X 09Oh5I (.X9?65 090422 091-14GL.00?91 0.91401 Ut&221 1 ~1397(,111?00 ~ : ~ I I X ? V u V ? I G  
25 59 GO 0.89757 0.89089 0 90229 0.91379 0.00287 0.91308 0 00231 0,91350 0.00291 0.91338 0.00232 
26 61 62 0.89200 0.88592 0.89510 0.91295 0.00288 0.91204 0.00245 0 91279 0.00289 0.91229 0.00246 
27 63 64 0.91417 0.94123 0.90609 0.91299 0.00277 0.91312 0.00260 0 912540.00279 0.91272 0.00245 
28 65 66 0.89950 0.91574 0.90072 0.91251 0.00272 0.91321 0.00250 0912120.00272 0.91263 0.00236 
29 67 68 0.89741 0.91820 0.89673 0.91199 0.00267 0.91339 0.00242 0 91159 0.00268 0 91254 0.00228 
30 69 70 0.88605 0 91345 0.88779 0.91113 0.00272 0.91339 0.00234 0.91080 0.00271 0.91233 0.00223 

31 71 72 0.93020 0.92201 0.92954 0,911740 00270 0.91367 0.00228 0.91140 0.00269 0 91274 0.00218 
32 73 74 0.90867 0.93040 0.91339 0.91165 0.00262 0.91419 0.00227 0.91146 0.00260 0 91315 0.00216 
33 75 76 0.90447 0.92573 0.90400 0.91143 0 00255 0.914540.00223 0.911240.00253 0.91324 0.00212 
34 77 78 0.90048 091057 0.90423 0.91111 0 00249 0.914420.00216 0.911030.00247 0.91313 0.00206 
35 79 80 0.90471 0.94355 0.90114 0.91092 0.00243 0.91525 0.00226 0.91075 0.00241 0.913240 00206 
36 81 82 0.90222 0.91785 0.90335 0.91068 0.00237 0.91533 0.00220 0.91054 0.00235 0.91321 0.00201 
37 83 84 0.90485 0.91062 0.90232 0.910520.00231 0.91520 0.00214 0.91032 0.00230 0.91303 0.00197 
38 85 86 0.93285 0.91769 0.93651 0.91111 0.00233 0.915270.00208 0.91101 0.00234 0.913540.00193 
39 87 88 0.92485 0.91920 0.92241 0.91146 0.00229 0.91537 0.00203 0.91130 0 00230 0.91373 0.00188 
40 89 90 0.91327 0.92633 0.91706 0.91151 0.00224 0.91564 0.00200 0.91145 0.00224 0.913940.00186 

41 91 92 0.89119 0.90471 0.89251 0.91101 0.00224 0.915370.00197 0.910980.00224 0.913660.00185 
42 93 94 0.92987 0.92250 0.92787 0.91146 0.00223 0.91554 0.00193 0 91139 0.00222 0 91396 0.00182 
43 95 96 0.92682 0.90689 0.92633 0.91182 0.00220 0.91534 0.00189 0.91173 0.00220 0.913970.00176 
44 97 98 0.92174 0.91775 0.92131 0.91205 0.00217 0.91540 0.00185 0.91195 0.00216 0 91409 0.00171 
45 99 100 0.91657 0.91052 0.91596 0.91215 0.00212 0.91529000181 0.912040.00211 0.91405 0.00167 

average keff results summed over 3 cycles each to  form 30 batch values of keff 

batch start end keff estimators by batch average keff'estimators and deviations coliabdtl keff 
number cycle cycle k(coll) k(abs) k(track) k(coll) st dev k(nbs) st dev k(tmck) st dev k(c/dt) st dev 

1 11 13 0.93556 0.92411 0.93169 
2 14 16 0.91047 0.91938 0.91410 0.92301 0.01254 0.92175 0.00236 0.92289 0.00879 
3 17 19 0.90957 0.90351 0.90873 0.91853 0.00852 0.915670.00623 0.91817 0.00693 
4 20 22 0.89881 0.90232 0.89903 0.91360 0.00778 0.91233 0.00553 0.91339 0.00685 0.91 I87 0.00978 
5 23 25 0.89930 0.91603 0.89815 0.910740.00667 0.91307 0 00434 0.910340.00612 0.91246 0.00653 
6 26 28 0.90818 0.91086 0.90865 0.91031 0.00547 0.91270 0.00357 0.910060.00500 0.91219 0.00485 
7 29 31 0.91146 0.92938 0.91039 0.91048 0.00462 0.91508 0.00384 0.91010 0.00423 0.91229 0.00473 
8 32 34 0.91574 0.91627 0.91759 0.911140.00406 0.915230.00333 0.911040.00378 0.913520.00390 
9 35 37 0.92222 0.92855 0.92119 0.912370.00378 0.91671 0.00329 0.912170.00352 0.91447 0.00381 
10 38 40 0.92597 0.91606 0.92617 0.91373 0.00365 0.91665 0.00294 0.913570.00345 0.91540 0.00318 

I 1  41 43 0.92751 0.91985 0.92692 0.91498 0.00353 0.916940.00268 0.91478 0 00334 0.91608 0.00284 
12 44 46 0.92352 0.90562 0.92342 0.915690.00330 0.91599 0.00262 0.91550 0 00314 0.91558 0.00254 
13 47 49 0.89450 0.90072 0.89454 0.91406 0.00344 0.91482 0,00268 0.91389 0.00331 0.91431 0.00272 
14 50 52 0.90796 0.91116 0.90808 0.91363 0.00322 0.91456 0.00250 0.913470.00309 0.91404 0.00252 
I5 53 55 0.92774 0.91833 0.92529 0.91457 0.00314 0.91481 0.00234 0.91426 0,00298 0.91420 0.00236 
16 56 58 0.91290 0.90200 0.90953 0.91446 0 00294 0.91401 0.00233 0.913970.00280 0.91365 0.00244 
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17 59 61 ~ 8 9 3 1 1  LXX7X2 U8966J UJ1121000303 U91247UUU26X 09129>0012X2 09121901d247 
I 8  62 64 (191.936 LO2421 0 9 ~ 5 6 3  091299UUO287 0913120UU261 091254Cu0269 0~12IJ7uLu215 
I 9  65 67 OX9751 L918.17 0XW13 09121XUULZk3 U9134Gu0024X 09IIX4101264 ~1912130Lb222 
20 68 70 OX9112 u91312 OW103 0911170UU289 0913390~6235 OQlOkO ut271 ( 1 9 l l X ~ u L u 2 1 7  

21 71 73 0.92241 0.92873 0.92367 0.91166 0.00280 0.914120.00235 0.91141 0.00265 0.91272 0.00224 
22 74 76 0 90648 0.92337 0.90761 0.91143 0.00268 0.91454 0.00228 0.911240 00254 0 91293 0.00217 
23 77 79 0 90010 0.91987 0.90117 0.910940.00261 0.914770.00219 0.91080 0 00246 0.91295 0.00210 
24 80 82 0.90484 0.9281 1 0.90465 0.91068 0.00251 0.91533 0.00217 0.91054 0.00237 0.91303 0.00206 
25 83 85 0.91090 0.91065 0.91154 0.910690.00240 0.91514 0.00209 0.91058 0.00228 0.912970.00196 
26 86 88 0.93080 0.92102 0.92928 0.911460.00244 0.91537 0.00202 0.91130 0.00230 0 91345 0.00190 
27 89 91 0.89892 0.92167 0.90220 0.911000.00239 0.915600.00196 0.910970.00224 0.91357 0.00186 
28 92 94 0.92397 0.91402 0.92276 0.91146 0.00235 0.915540.00189 0.91139 0.00220 0.91369 0.00177 
29 95 97 0 93034 0.91417 0.92834 0.91211 0.00236 0.91550 0.00182 0.911970.00220 0.91386 0.00169 
30 98 100 0 91308 0.90927 0.91405 0.91215 0.00228 0.91529 0.00178 0.912040.00213 0.91381 0.00162 

average keffresulfs summed over 5 cycles each to form 18 batch values afkeff 

batch start end keff estimators by batch average ketiestimators and deviations coliabdtl k e a  
number cycle cycle k(col1) k(abs) k(tmck) k(coll) st dev k(abs) st dev k(track) st dev k(cid1) st dev 

1 I I  15 0.92476 0.92048 0.92223 
2 16 20 0,90616 0.90679 0.90756 0.91546 0.00930 0.913640.00684 0.91490 0.00733 
3 21 25 0.90131 0.91194 0.90122 0.910740.00715 0.913070.00399 0.91034 0.00622 
4 26 30 Iu9uJ.15 b9177X (896951 6910420LO507 091425610306 1l9It.13L0L440 0912790L6325 
5 31 35 ~ 9 2 0 2 ~  092404 092173 09123XOL043X 0916210.~0307 t191225LLL402 u9156,(8L05~1 
6 36 40 LY2049 031XX5 0.92014 U91373U101X3 U916650L18255 0.913570001.7 (IY162700U35~ 
7 41 45 192199 0912XX (32262 ~dl4910Ll1344 081611001~222 O.ZI.IX6L16325 UY159(0(,236 
X 46 5U ,,>@I43 09IJX9X 090129 08l42200.l71.6 0.9I5220(111212 L91404GL0294 ( 914$3Ub.l245 
9 51 55 091732 49115.1 L91G05 0.914571.00272 09148IL001Y1 0914260LO26u 091437~10(221 
11) 56 60 (l~(rc77 089756 ~ 9 ~ 6 6 3  ll91379000255 0913uX0002.13 1 91350000245 J 9 I Z X 7 0 0 ~ 2 5 l  

11 61 65 0.90453 0.91568 0.90259 0.91295 0 00246 0.91332 0.00221 0.91251 0.00242 0.91262 0 00239 
12 66 70 0.89112 0.91414 0.89199 0.91113 000289 0.913390.00202 0.910800.00280 0.912280 00222 
13 71 75 0.91738 0.92555 0.91908 0 91161 0.00270 0.91432 0.00208 0.91143 0.00265 0.91350 0.00228 
14 76 80 0.90203 0.92736 0.90184 0.91092 0.00259 0.91525 0.00214 0.91075 0.00255 0.91352 0 00222 
15 81 85 0.90743 0.91353 0.90827 0.91069 0.00242 0.915140.00199 0.91058 0.00238 0.91338 0.00206 
16 86 90 0.92379 0.92315 0.92439 0.91151 0.00241 0 915640.00193 0.91145 0.00239 0.91422 0.00203 
17 91 95 091167 0.91807 0.91154 0.911520.00226 0.915780.00182 0.91145000224 0.91431 0.00192 
18 96 100 0.92281 0.90688 0.92205 0.91215 0.00223 0.91529 0.00179 0.91204 0.00219 0.91413 0.00173 

average keff results summed over 6 cycles each to farm 15 batch values of keti 

batch stvt end keffestimators by betch averase keff estimators and deviations collnbsltl keff 
number cycle cycle k(coll) k(abs) k(track) k(coll) st dev k(abs) st dev k(track) st dev k(c/dt) st dev 

I I I  16 0.92301 092175 0.92289 
2 17 22 0.90419 0.90292 0.90388 0.91360 0.00941 0.91233 0.00941 0.91339 0 00951 
3 21 28 0.90374 0.91344 0.90340 0.91031 0.00635 0.912700.00545 0.91006 0.00642 
4 29 34 0.91360 0.92282 0.91399 0.91114 0.00457 0.91523 0.00461 0.91 1040.00464 0.91641 0.00799 
5 35 40 0.92410 0.92231 0.92368 0.91373 0.00438 0.91665 0.00384 0.913570.00440 0.91916 0 00725 
6 41 46 0.92552 0.91273 0.92517 0.91569 0.00408 0.91599 0.00320 0.91550 0.00408 0.918240.00478 
7 47 52 0.90123 0.90594 0.90131 0.91363 0.00402 0.91456 0.00306 0.91347 0.00400 0.91548 0.00460 
8 53 58 0.92032 0.91016 0.91741 0.914460.00358 0.91401 0.00271 0.91397 0 00350 0.914840.00363 
9 59 64 0.90125 0.90601 0.90116 0.91299 0.00348 0.91312 0.00255 0.912540.00340 0 91383 0.00343 
10 65 70 0.89432 0.91580 0.89508 0.91113 0.00363 0.913390.00230 0910800.00350 0.913880.00315 
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13 83 88 0.92085 0.91584 0.92041 0.911460.00296 0.915370.00212 0.91130 0.00286 0.91532 0.00258 
14 89 94 0.91145 0 91785 0.91248 0.911460.00274 0.915540.00197 0.911390.00265 0.915250.00228 
I5 95 100 0.92171 0.91172 0.92120 0.91215 0 00264 0 91529 0.00185 0.91204 0.00256 0.91512 0.00202 

average keffresub summed over 9 cycles eact 

batch stall end keffestimators by batch 
number cycle cycle k(col1) k(abs) k(tmck) 

1 I1 19 0.91853 0 91567 0.91817 
2 20 28 0.90210 0.90974 0.90194 
3 29 37 0.91647 0.92473 0.91639 
4 38 46 0.92567 091384 0,92550 
5 47 55 0.91006 0.91007 0.90931 
6 56 64 0.90513 0.90467 0.90395 
7 65 73 0.90368 0.92011 0.90461 
8 74 82 0.90381 0.92378 0.90448 

I to form 10 batch values of keff 

average keff atimators and deviations coliabdtl kefi 
k(coI1) st dev k(abs) st dev k(1rack) st dev k(c/aA) st de" 

0.91031 0 00822 0.91270 0.00297 0.91006 0.00812 
0.91237000517 0 91671 0.00436 0.912170.00514 
0915690.00494 0.915990.00317 0.915500.00493 0.91843 0.01168 
0.914570 00399 0 91481 0.00272 0.91426 0.00402 0.918040 00524 
0.91299 0 00362 0.91312 0.00279 0.91254 0.00370 0.91817 0.00369 
0.91 166 0.00333 0.91412 0.00256 0.91 I41 0.00333 0.91602 0.00279 
0.910680.00305 0.91533 000253 0.91054 0.00301 0.916180 00251 

average keff results summed over 10 cycles eachto form 9 batch values of kcff 

batch stad end keff estimators by batch average keffostimntors and deviations coliabdtl k e f  
number cycle cycle k(col1) k(abs) k(tra&) k(w1I) st dev k(abs) st dev k(lrsck) st dev k(cldt) st de\, 

1 I1 20 0.91546 0 91364 0.91490 
2 21 30 0.90538 0 91486 0.90537 0.91042 0.00504 0.91425 0 00061 0.91013 0.00477 
3 31 40 0.92034 0.92144 0.92044 0.91373 0.00441 0.91665 0 00242 0.913570.00440 
4 41 50 0.91571 0.91093 0.91545 0.914220.00315 0.915220.00223 0.914040.00315 0.917190.00414 
5 51 60 0.91204 0.90455 0.91134 0.91379 0.00248 0.91308 0.00275 0 91350 0.00250 0.91726 0.00344 
6 GI 70 0.89782 0.91491 0.89729 0.91113 0 00334 0.91339 0.00226 0 91080 0.00338 0.91669 0 00262 
7 71 80 0.90971 0.92645 091046 0.91032000283 0.915250.00267 0.910750.00286 0.91615 0 00180 
8 81 90 0.91561 091834 0.91633 0.91151 0.00252 0915640.00235 091145 0.00257 0.914980.00151 
9 91 100 0.91724 0.91247 0.91679 0912150.00231 0.915290.00210 0.912040.00235 0.91528000132 

average keff results summed over 15 cycles each l o  form 6 batch values ofkcff 

batch sfart end keff estimators by batch average keff estimators and deviations collabdtl keE 
number cycle cycle k(col1) k(abs) k(track) k(col1) st dev k(abs) st dev k(track) sl dov k(cid1) st dev 

I 11 25 0.91074 0.91307 0.91034 
2 26 40 0.91671 0.92022 0.91680 0.91373 0 00299 0.91665 0.00358 0.91357 0.00323 
3 41 55 0.91625 0.91113 0.91565 0.914570.00192 091481 0.00276 0.914260.00199 
4 56 70 0.90081 0.90912 0.90040 0.91113 0.00370 0.913390.00242 0.91080 0 00374 0.92030 0.00125 
5 71 85 0 90895 0.92215 0.90973 0.91069 0.00290 0.91514 0.00256 0.91058 0.00290 0 91851 0.00169 
6 86 100 0.91942 0.91603 0.91933 0.91215 0.00278 0.915290.00210 0912040.00278 0.917500.00116 

average keffresults summed over 18 cycles eachto form 5 batch values ofkcff 

batch start end keff cslimators by batch averagc kcffestimaton and deviations coliabdtl koff 
number cycle cycle k(coll) k(abs) k(track) k(co1l) st dev k(abs) st dev k(track) st dcv k(c/dt) s1 dev 

I I 1  28 0.91031 0.91270 0.91006 
2 29 46 0.92107 0.91929 0.92095 0 91569 0.00538 091599 0.00329 0.91550 0.00544 
3 47 64 0.90760 0.90737 0.90663 091299 0.00411 0.91312 0.00345 0.91254 0 00432 
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4 65 82 0.90374 0.92195 0.90454 0.91068 0.00372 0.91533 0.00329 0.910540.00365 0.91918 0 00213 
5 83 100 0.91800 0.91514 0.91803 0.91215000323 0.91529000255 0.912040.00320 0.916770.00177 

average keff results summed over 30 cycles each to form 3 batch values ofkeff 

batch start end keff estimators by batch average keff &mators and deviations 
number cycle cycle k(col1) k(abs) k(track) k(col1) st dev k(&) st dev k(track) st dev 

1 11 40 0.91373 0.91665 0.91357 
2 41 70 0.90853 0.91013 0.90803 0.91113 0.00260 0.913390.00326 0.91080 0.00277 
3 71 100 0 91418 0.91909 0.91453 0.91215 0.00182 0.915290.00267 0.91204000203 

average keffresults summed over 45 cycles each lo form 2 batch values of keff 

batch start end keff estimators by batch average keff estimators and deviations 
number cycle cycle k(col1) k(abs) k(track) k(coll) st de" k(abs) st dev k(track) st dev 

1 I I  55 0.91457 0.91481 0.91426 
2 56 100 0.90973 0.91577 0.90982 0.91215 0.00242 0.91529 0.00048 0.912040 00222 

laverape individual and combined collisioniabsorptionitraek-length keff results for 9 different batch sizes 

cycles per number of average keff estimators and deviations normality average k(c/dt) k(c/dt) confidence  interval^ 
keffbatch k batches k(col) st dev k(abs) st dev k(trk) st dev colnbitrk k(c/dt) st dev 95% confidence 99% confidence 

I 90 I 09121 0.0021 0.91530.0017 0.91200.0021 /95/95/951 0.914070.00149 0.91110-0.91703 091014-0.91799 
2 45 I 0.9121 0.0021 0 9153 0.0018 0 9120 0 0021 /95/95/951 0.91405 0.00167 0.91067-0.91742 0.90954-0.91856 
3 30 I 0.9121 0.0023 0.9153 0.0018 0 9120 0.0021 /95/95/951 0 91381 0.00162 0.91049-0.91712 0 90933-0 91828 
5 18 I 0.9121 0.0022 0.9153 0.0018 0.9120 0.0022 195/95/951 0.91413 0.00173 0.91044-0.91783 0.90902-0.91924 
6 IS  I 0.9121 0.0026 0.9153 0.0019 0 9120 0.0026 195/95/951 0 91512 0.00202 0.91072-0.91952 0 90895-0 92130 
9 10 I 0.9121 0 0027 0.9153 0.0020 0.9120 0.0026 195/95/951 0 915670.00175 0.91152-0.91981 0.90954-0.92180 
10 9 I 0.9121 0 0023 0.9153 0.0021 0.9120 0.0023 /95/95/95/ 0 91528 0.00132 0.91206-0.91850 0.91040-0.92016 
15 6 I 0.9121 0.0028 0.9153 0.0021 0.9120 0.0028 /95/95/951 0.91750 0.00116 0.91382-0.92119 0.91075-0.92426 
18 5 I 0.9121 0.0032 0.9153 0.0025 0.9120 0.0032 195/95/951 0.91677 0.00177 0.90915-0.92438 0.89920-0.93433 

lindividual and average keffestimatar results by cycle 

keff neutron keff estimators by cycle average keffestimators and deviations average k(c/dt) 
cycle histories k(coll) k(abs) k(track) k(coll) st dev k(abs) stdev k(track)stdev k(ddt) st dev fom 

I 
2 
3 
4 
5 
6 
7 
8 
9 
IO 

I 1  
12 

3000 11.24865 1 28946 1.24882 I 
36661 1.04210 1.02611 1.03734 I 
2495 I0.95715 0.94653 0.96146 1 
2760 10 94344 0.94671 0.94551 I 
2996 10,92459 0.92937 0.91538 I 
29041091721 0.93092 0.92211 I 
3L29 uhSU7 083826 09U567 
2974 083998 u9162U U93925 
3103 09237X 09312.1 0921X5 
2919 10.95514 0.90831 0.95140 I 

__ begin active k&'cyclos -.____- 
3126 I0.92104 0.90726 0.91657 
2945 10.94328 0.92333 0.93876 

13 3125 10.94236 0.94174 0.93972 
14 3009 10.90491 0.91263 0.90663 
IS 29441 0.91223 0.91744 0.90948 
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67 33 992681 0.9121 0.0035 0.9185 0.0028 0.9124 0.0036 195/95/9510.91601 0.00229 0 91 134-0.92068 0 90972-0.92229 
68 32 962191 0.9124 0.0036 0.9187 0.0029 0 9129 0.0036 195/95/9510.91628 0.00235 0.91 148-0.92109 0 90981-0.92276 
69 31 933461 0.91240.0031 0.9181 0.0030 0.91270.0038 195/95/9510.91621 0 00242 0.91126-0.92116 0.90953-0 92288 
1 0  30 902691 0.9142 0.0034 0.9191 0.0030 0.9145 0.0034 195/95/9510.91693 0.00221 0.91240-0.92146 0.91081-0.92305 

11 29 X14X0 0Y14Y0003.1 b5lX1OUO31 0915300034 959595  (1916x51 O12Zh LYIZIl-092153 091052.09231X 
12 28 X1273 11213000031 L9189(1U03I 1.911500030 959595 (89159911.01231 0.YI123-0920Y 09U91S-092243 
13 21 XI193 0.913J00032 ,18000031 09135111~1.31 ' 95  1595 u51516000234 1r9109.1-l19215> 113lr522-U9223. 
14 26 lX28XO913400033 ~ 9 I x U 0 0 0 3 2  09135L01132 9 5 9 5 9 5  09151300,212 11>IU71-(~92L7i (1 

1 5  25 15211 0913100034 1511XuL034 09136L0.134 9 5 9 5 9 5  091571 0 ~ 0 2 5 2  0,1~.4X-l~9211~3 0 
16 24 12213 0914100015 ~>,17300035 L9142L.0035 9 5 ~ 5 9 5  091519UU1.2~1 1891035-092122 0 
71 23 69266 u 9 I S I  UU035 L917900036 1191520.0L35 959595 1~9161.11.11L259 u d l I I J - O 9 ? 1 9 J  09u916-I.923X9 
1X 22 66238 t i 9 1 5 4 U U M l  091X111~(03X IIY15210036 9 5 9 5 9 5  091651 0.~0212 ~91082.092221 ~~9 l rh l9 -~ .92425 
-9 21 6 3 x 5  09161 uL03k 09111I(~103h 1.91ul 00031 9 5 9 5 9 5  u9l6510002X4 091158-0922511 lr%r33l-l1',2411 
60 20 6032X U 9164 u.0040 0 9151 (I L (136 I, 9166 0 0038 95 95 95 I, 91591 0.00292 u ~"974-0 J22bX 11 911144-ll5243~ 

X I  19 57229 U91720.LU4I C 9 1 5 6 I r ( M X  1.917310040 9 5 9 5 9 5  0916360u13U6 050988.U922XI 1190141.,92525 
62 I R  51227 u91xOu.~O42 09151 (1104~ L 9 I 8 0 0 0 0 4 l  959595 (89I65?0.00325 u9095x.0'.2316 1~t%~693.U92(t11 
63 11 51196 119191 ULI,~? 09161 11.04I 0 ~ 1 9 4 1 0 0 4 I  9 5 9 5 9 5  09119600~323 091103.092.l1X Ir'Xih34-1192751 
X I  IC, 48112 0.9196uuO.l6 091511,u044 I 9 2 0 0 0 0 ~ 1 3  95 9595 u 9 l a ' l l  011.J34x u31~.5.1-092563 u90163-092859 
85 I 5  45134 09194000.49 L ~ l 6 0 0 0 0 4 1  ~ 9 1 9 3 0 0 0 1 6  95 9 5 9 5  ~ 9 1 1 1 8  00962 09DJx9-032566 090672-0928x1 
X6 I4 42L16 09178buO5u ~ Y I 5 1 0 0 0 5 0  ~911611OL46 9 5 9 5 9 5  09l66~11lJU359 u5u'110-092451 ~ 9 0 5 1 5 . ~ 9 2 7 1 6  
87 13 39013 0 9 l 6 ~ L 0 0 5 2  u',13400049 ~ 9 1 6 5 1  LU4X 959595 u 9 l 5 l L l l ~ l 1 3 5 4  ~9~721.092299 u903XX-1 92632 
XY 12 J606I o9166buuj7 I 91.4x011052 1.9I6xuOO52 9 5 9 5 9 5  09163100u3u2 090d17-1,92157 11904S'>-L.92~14 
89 I I  91115 09111 ~ 1 0 6 2  0 9 1 2 2 0 ~ ~ 4 9  0917001~1151359595 u91435uIl.L330 1,90613.(,52197 u50326-092544 
90 10 3uLJI 09112 0006X L 9125001154 119l6SUI,063 95 95 95 U Y I 3 4 2  I U0314 u 9~505-O92119 t, > U l b 4 - ~ .  925xL 

91 9 
92 8 
93 7 
94 6 
95 5 
96 4 
9 1  3 887810.9131 0.0080 0.9093 0.0031 0.9141 0.00671 
98 2 5856/091660.0124 0.910500049 0.91600.0111~ 

269851 0.9225 0.0049 0.9125 0.0060 0.9217 0.0043 195/95/9510.91699 0.0031 1 0.90931-0.92460 0.90544-0.92853 
240411 0.9238 0.0054 0.9144 0.0064 0 9229 0.0048 195/95/9510.91809 0.00323 0.90919-0.92639 0.90501-0 931 11 
209261 0.9209 0.0052 0.9139 0.0014 0.9201 0.0044 195/95/9510.91666 0.00243 0.90992-0.92339 0.90549-0.92182 
178681 0.9217 0.0061 0.91 11 0.0084 0 9212 0.0051 195/95/9510.91710 0.00266 0.90922-0.92611 0.90215-0 93325 
149461 0.9228 0.0014 0.9069 0.0084 0.9221 0.0061 195/95/9510.91556 0 00291 0.90219-0.92834 0.88610-0 94503 
119881 0 91920.0083 0.9141 0.0053 0.9186 0.0066 195/95/9510.91525 0.00361 0 86939-0.96llO 0.68558-1.14492 

the minimum Mimaled standard deviation for the collabdll kcfFcstimalor occurs with 4 inactive cycles and 96 active cyclcs 
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lplol ofthe estimated coUnbsIlrack-length keff one standard daiation interval by active cycle number (1 = l i d  keE= 0.91407) 

inadive active 0.90 0.91 0.92 0.93 

0 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I I  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

99 I 
98 I 
97 I 
96 I 
95 I 
94 I 
93 I 
92 I 
91 + 
90 * 
89 I 
88 I 
87 I 
86 I 
85 I 
84 I 
83 I 
82 I 

80 I 
79 I 
78 I 
77 I 
76 I 
75 I 
74 I 
73 I 
72 I 

69 I 
68 I 
67 I 
66 I 
65 I 
64 I 
63 I 
62 I 
61 + 
60 I 
59 I 
58 I 
57 I 
56 I 
55 1 
54 I 
53 I 
52 I 

50 I 
49 I 
48 I 
47 I 
46 I 
45 1 
44 I 
43 I 
42 I 

81 + 

71 + 
70 I 

5 1  + 
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59 
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(..I k ) I 
26 I 

(..I k ) I 
25 I 

I k ) 1 
(I k ) I 

23 I 
(I ........ k 

22 I 
21 + + 

(..I k ______) I 
(-1 k ) I 

20 I 

(-1 k I 
19 I 

] (......... k ) I 
18 I 

] (._.. k ) I 
]( k I 

16 I 

(..I k I 
I5 I 

(....... ]...k ) I 
12 I 

10 I k.] ) I 
I .......... ] ... ] ] 

..... 
40 I 

....... ...... 

...... ....... 

..... ...... 
(.l..-k ) ....... 
...... ...... 

(I _ _ _ _ _ _  k _____) 
] k ....... 
(1 ....... k I f  

...... 
.. 

30 I 
....... 

..... ....... 

..... ....... 

..... ....... 

..... 
........ 

24 I 
........ ........ 

....... ......... 
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.......... 

...... 
17 I 

14 I 
13 I 

........... 

........ 

(...I k ) ....... 
]k .......... ) I+ 11 + 
......... 

0.90 0.91 0.92 0.93 

_ _ _ _  _____-___ _ _ _ _  
*** 
dumpno Ibonfilemntpe rips= 300369 toll= 52866920 em- 23457 m=  431921261 

1 warningmessage so far. 

mn terminated when 100 kcode cycles were done. 

computer time = 234.63 minulm 

mmph venion4a 10/01/93 09/02/98 1931:12 probid = 09/02/98 15:35:27 
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lmcnph version4a ld=10/01/93 09/02/98 16:04:58 

edt 46571 I ,  sd-mp-swd-30001, rev 0, certified 
em 186718 withprprupgadeph.4aOOc 

inp=iWRAP6 outp=oWRAPb mctal=mWRAP6 

......................................................................... probid= 09/02,98 16:0458 

Sun platform 

1- 
2- 
3- 
4- 
5- 
6- 
7- 
8- 
9- 
10 
11 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
1 9. 
20- 
21- 

mewage: 

uranium 235 in WRAP 
1 I -1.06 - I  imp:n=l b source 
2 2 -1.00 -2 I imp:n=l b WaterRefloctor 
3 0 2 imp:n=O .$End ofthe \Vorld 

1 sa 12.14 0 Source 
2 sa 45.78 b Water Reflector 

mode n 
kcode 3000 1.0 10 100 
!arc 0.0 0.0 0.0 
ml 92235.50~ -0.060 b Uranium 

mtl IwtrOlt 
m2 8016.50~ -0.8881 1001.50~ -0.1119 SWaterReflecla 
mt2 Iwtr.0lt 
10fn" 
dme350. 
D M t  

1001.50~ -0.1052 8016.50~ -0.8348 b Water Mode 

print table 90 
wto, stnbalizer, present s, 1.000 1 000 3000 
1 

original number of points 1 

initial source From !arc card. 

points not in any cell 
points in cells of zero importance 
points invoid cells 0 
points in ambiguous cells 0 

total points rejeded 0 
points remaining 1 
points afler expansion or contraction 
nominal source size 3000 

0 
0 

3000 

initial guess for k(&) 1.000000 

cycles to skip before tallying IO 

number ofketicycles that can be stored 

lmaterial composition print table 40 

material 
number component nuclide, alom fiction 

201 

I 92235, 0.00163 1001, 0.66558 8016, 0.33279 

2 8016, 0.33337 1001, 0,66663 
associated thermal s(a,b) data sets: lm.0 11 

associaledthermal s(qb) datasets: lWr.011 

material 
number component nuclide, masc fmaion 
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1 92235, 0.06000 1001, 0 10520 8016, 0.83480 
2 8016, 0.88810 1001, 0.11190 

lcell volumes and mass- print table 50 

cell atom p m  input calculated reason volume 
density density volume volume mass pieces not calculated 

1 1 1.001 10E-01 1.06000E+00 0.0000OE+00 7.494533+03 7.94421E+03 I 
2 2 1.00300E.01 1.00000E+00 0.00000E+00 3.94404Ei-05 3.94404E+05 I 
3 3 0.00000E+OO 0.00000E+00 0.00000E+00 O.OOOOOE+OO O.OOOOOB+OO 0 infinite 

printiable 50 

surface input calculated reason area 
area area not calculated 

I 1 0.00000Et00 1.85203E+03 
2 2 O.OOOOOE+OO 2.63367E+04 

1cells print table 60 

atom g a m  neutron 
cell mt density density volume mass pieces importance 

1 1 Is 100110B-01 1.06000E+00 7.49453E+03 7.94421E+03 1 I.OOOOE+OO 
2 2 2s 1 00300E-01 1.00000E+00 3.94404E+05 3.94404E+05 1 1.0000E+00 
3 3 0 0.00000E+00 0.00000E+O0 0 00000E+00 O.OOOOOE+OO 0 0.0000E+00 

total 4.01898E*05 4.02348E+05 
1surfaceS print table 70 

surface trans type surface coefficients 

1 1 so 12140000E+01 
2 2 so 45780000E+01 

1 cell temperatures in me" for the frec-sas thermal neutron treatment print table 72 

all nomzero importance cells with materials have a tempomure for thermal neutrons of2.5300E08 me" 
lphysicnl comtanoi print table 98 

name value description 

huge 1.0000000000000E+37 intinity 
p ~ e  3.1415926535898E+00 pi 

iwogad 6.0220434469282E+23 avogadra number (maleculesimole) 
aneut 1.0086649670000E+00 neutron m ( m u )  
avgdn 5 9703 109000000E-01 avogadro numberlneutron mass (I.e-24*moleculesim~le/amu~ 
slite 2.9979250000000E+02 speed of liJlt (cmishake) 

planck 4.1357320000000E-13 planck wnstant(mev shake) 
fson 1.3703930000000E+02 inverse fine stluelure constant h*d(ZUpi'e'*2) 
@(I) 9.3958000000000E+02 neutronmas (me") 
~ ( 3 )  5.1 100800000000E01 electronmass (mcv) 

fission q-values: nuclide q(mcv) nuclide q(mev) 
athcr 3.3967000000000E-17 

tho following compilation options were used 

po,Ilte, 
choap 
mix 
S"" 
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plot 
mcplot 
&1m 
xlib 
default datapath: iappdmcnp 

I cross-section tables 

table length 

tables from file /appdmcnp/mccs 

1001.50~ 1153 "joy 
8016.50~ 23669 "joy 

92235.50~ 44188 "joy 

HNF-2594, Rev 1 

printtable 100 

( 1301) 79/07/31. 
(1276) 05/14/81 

totalnu ( 1395) 79/09/12 

tables from file /appdmcnp/tmccs 

Iwtr.0lt 10193 hydrogeninliShtwat~~at300 degeeskelvin I001 0 010/22185 

total 79203 

w-ns. neutron energy cutoffis below some cross-section tablcs. 

decimal words of dynamically allaci\ted storage 

general 93980 
tallles 0 
bank 6403 
cross seclions 79203 

total 179586 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**I 

dumpno. I onfilemntpe nps= 0 toll= 0 ctm= 000 m= 0 

source distribution willen to file srctp 'yck - 0 

1 warntng message so far. 
1 startingmrmn. fieldlength= 0 cp0 = 0.04 

uranium 235 in WRAP 

prmttable 110 

"ps x y z cell surf " " w energy weibt tlmc 

I UOUOE.UO nooo1(-d( ULOOE.UU 

7 O.UOOE-UU u uuoE-on o OOUI .(IO 

6 n onoE-00 o uouc .uu 1. OLOE-00 

2 0 OoUE-orl 0 OUUE.Lb 0 000E-Ll1 

4 0 000840  0 OOIJF-UO 0.llUUE-00 
5 0.UOUE~OU UU00F-00 U.OUUL:-OU 

7 0 OUOI<-Ou u UWE -00 0 ~ILIJ~,-UU 
8 00UuE.LO 0000E-110 UO((IE.lJ0 
9 0 0001<-UL 0 lluuc-00 0 O L O P 4 U  

1 0 5.085E-01 4733&01 7.193E-01 Z209Ei00 1.000E+00 0.000E+00 
I 0 8.952E-01 4.4478.01 -2.944E-02 4.904E-00 I.OOOEi00 0.000Ei00 
1 0 -6.384E-01 -4.495E-01 6.446501 3.8098-01 1.000Ei00 0.000E~00 
1 0 9.710EOI -5.665E-02 -2.323E-01 1.331E~00 1.000E+00 0 OOOEtOO 
1 0 5.861E-01 1.496E-01 -7.9638-01 1.902E~00 l.OOOETOO 0.000Ei00 
1 0 4.489E-02 -1.626E.01 9.845EOI 4.410E-01 I OOOEtOO 0.000E~00 
1 0 -7.068E-02 3.263&02 -9.970E-01 4.750E-01 LOOOE-00 0.000E+00 
1 0 -3.915E-01 4.664E.03 -7.932E.01 4.136E-00 I.OOOE~00 0.000E-00 
1 0 -2.368EOl 9.215&01 -3.079E-01 7.453E-02 l.OOOEi00 0.000E+00 

10 0.000E+OO O.OOOE+O0 0.000E+00 1 0 1.946E-01-3.2048-01 9.271EOI 3.128EL00 1.000E+O0 O.OOOE+OO 
I1 0.000Ei00 0.000Et00 O.O0OE+OO I 0 -6.698E01-7.177E-01-1.905E-01 1.014E+00 1.000E+00 0 000E+00 
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12 0.000E+00 0.0OOEi00 0.000E+00 1 0 -8.398E-01-4.129E-01 3.524EOl 1.395E+00 1 OOOE+OO O.OOOE+OO 
13 O.OOOE+OO O.OOOE+OO 0.000E+00 1 0 -1.714E-01 -8.5728.01 4.857E-01 7.74XB-01 1.000E+00 0.000B+00 
14 O.VOVEt00 0.000EtOV V.OOOE+VV 1 0 -2.489E-01-5.118E-01-8.2228-01 1 101E+00 I.OOOE+OO 0 000E+00 
15 O.OOOE+OO 0.000E+00 O.OOOE+OO 1 0 -2.959E-01 2.119E-01 9.314E-01 1.951E+00 1.000E+00 0.000E+00 
16 0.000E+00 O.OOOE+OO O.OOOE+OO 1 0 1.395E-01 -9.829E-01 1.202E-01 2.186E+00 l.OOOE+OO 0.000E+00 
17 O.OOOE+OO 0.000E+00 0 000E+OO I 0 6.909E-01-7.110B-01 1.307EOI 1.865B+00 l.OOOE+OO 0.000E+00 
18 O.OOOE+OO 0.000E+00 0.000E+00 I 0 -6.580501 5.320E-01 -5.329E-01 1.229E+00 I.OOOE+OO 0.000E+00 
19 0.000E+00 0.000E+00 O.OOOE+OO I 0 -9.903E-01 -1.380EOI 1.353E-02 1.305E+00 1.000E+00 o.OOOE+OO 
20 0.000E+00 V.0VOEiOO O.OOOE+OV I V 7.462E-01 4.85913-01 -4 HIE-01 I.OVVEtV0 I.VOVE+VO O.OOVE+OV 
21 0.000E+00 O.OOOE+OO 0.000Ec00 1 0 -1.977E-01 9.797E-01 3.360E-02 3.990EiOV I.OOOE+OO 0.000E+00 
22 0.000E+00 O.OOOE+OO 0.000E+00 1 0 -9.117E-01-3 647E01 -1.891EOl 2.665E-01 l.OOOE+OO o.OOOE+OO 
23 O.OOOE+OO 0 000E+00 0.000E+00 1 0 -4.287E-01 8.361EOl-3.423&01 1.156E+00 1 000E+00 o.OOOE+OO 
24 O.OOOE+OO 0.000Et00 0.000E+00 1 0 1080E-01 3.412E-01-9.338E-01 2 669E+00 1.000E+00 0 000E+00 
25 O.OOOE+OO 0.000E+00 O.OOOE+OO 1 0 -7.1 I1E-01 -9.012E-03 -4 1228-01 2.185E+00 I.OOOE+OO O.OOOE+OO 
26 O.OOOE+OO 0.000E+00 O.OOOE+OO 1 0 -2.5688-01 63918-01 -7.249E-01 4.225EiOO I.OOOE+VV 0.00VEiVV 
27 O.OOoE+OO 0.000E+00 O.OOOE+OO 1 0 -2.912E-01 8.086E-01 5.1 13EOI 1.079E+00 1 000E+00 0.000Ei00 
28 O.OOOE+OO 0.000E+00 0 000E+OO I 0 1.472E-01-9.514E-01 2.705&01 3.461E+00 1.000E+OO O.OOOE+OO 
29 O.OOOE+OO 0.000E+00 O.OOOE+OO I 0 -6.135EOI -7.645E-01-1.978E-01 1 836E+00 1.000E+00 0 OOOE+OO 
30 0.000E+00 0.000E+00 0.000E+00 I 0 -5.702E-01 5.651E-01 -5.963E-01 4.556E-01 1.000EtVO 0.000E+00 
31 O.OOOE+OO O.OOOE+OO O.OOOE+OO I 0 -6.607EOI 5.373E-01 -5.242E-01 6.415E01 I.OOOE+OO 0.000E+00 
32 O.OOOE+OO 0.000E+00 0.000E+OO I 0 -9.742E-02 -3.639E-01 -9.263E-01 2.7648+00 l.OOVE+OO 0.000E+00 
33 0.000E+00 0 000E+00 O.OOOE+OO 1 0 -1.965E-03 3.145E-01 -9.287E-01 2.785E-01 l.OOOE+OO 0.000E+00 
34 O.OOOE+OO 0 000E+00 0.000E+00 1 0 4,097501 8.465E-01-3 39913.01 9.097B01 I.OOOE+OO O.OOOE+OO 
35 O.OOOE+OO 0 000E+00 0.000E+00 1 0 -4.048E-02 8.831E-01 4.6753.01 3 36OE-01 l.OOOE+OO 0.000E+00 
36 O.OOOE+OO 0.000E+00 0.000E+00 1 0 3 371E-01-9.269&01-1.652&01 6.376E-01 1000E+00 O.OOOE+OO 
37 0.000E+00 0.000E+00 O.OOOE+OO 1 0 -1.867E-01 9.756501 -1.ISSEOl 2.186E+00 1 000E+00 0.000E+00 
38 0.000E+00 0.000E+00 o.OOOE+OO 1 0 -2.GlGE-01 2 336E-01 -9.365EOI 7.314E-01 1.000E+00 O.OOOE+OO 
39 0.000E-100 O.OOOE+OO O.OOOE+OO 1 0 9.780E-01 -7.641E-02 -1.939E-03 2.997E-01 I.OOOE+OO 0.000E+00 
40 0.000E+00 0.000E+00 0.000B+00 I 0 2.S80E-01-7.076E-01 6.578501 1.444E+00 1 000E+00 0.000E+00 
41 0 000E+00 0.000E+00 O.OOOE+OO I 0 -3.212501-7.678501-5.S43E-01 1.914E+00 1.000E+00 0 000E+OV 
42 0.000Ec00 0.000E+00 0.000E+00 1 0 5.039501-1.460E-01 8 513E-01 1.5V2E+00 l.OOOE+OO 0.000E+00 
43 O.OOOE+OO O.OOOE+oO 0.000E+00 1 0 G.0805OI 5.487E-01 5.738E-01 5.971E+OV 1.000E+00 0.000E+OO 
44 O.OOOE+OO 0 V00E+00 0.000E+00 1 0 -2.932E-01 9.304E-01-2.199E-01 1 827E+00 1.000E+00 O.OOOE+OO 
45 O.OOoE+OO O.OOOE+oO 0.000E+00 1 0 -8.475E-01 -3.993E-01 -3 497E-01 1.928E+00 l.OOOE+OO 0.000E+00 
46 O.OOoE+OO O.OOOE+oO 0.000E+00 1 0 1.200E-01 -9.l95E-01 -3.743E-01 1.351E+00 1.00OEi-00 0.000E+00 
47 O.OOoE+OO O.OOOE+oO 0.000E+OV 1 0 7.0858-01 5.879E-01 3 9048.01 2.288E+00 I.OOOEt00 0.000E+OO 
48 0.000E+00 0.000E+00 0 OOOE+OO 1 0 4.261E-01 9.046EOI 9.254E-03 1.230Ei00 1.000E+00 0.000E+00 
49 0.000E+00 O.OOOE+VO O.OOOE+OO 1 0 5.431E-01 4 270E-OI-7.230EOl 1.433E+00 l.OOOE+OO O.OOOE+OO 
50 0.000E+00 O.OOOE+oO 0.000E+00 I 0 -1.053501 -9.805E-01 1.658E-01 6 572E-01 I.OOOE+OO 0.000E+00 

lestimated keffresults by cycle 

cycle 
Uno, stabalizer, presents, previous 0.812 0 915 3696 3000 

cycle 
Uno, stabnlizer, present s, previous 1.248 1.125 2404 3696 

cycle 
wio, stabalizer, presents, previous 1.130 1.131 2655 2404 

cycle 
MO, slabalizer, presents, previous 0 985 1.091 3046 ZGSS 

cycle 
mto,stabalirer, present s, previous 1.021 1.107 2937 3046 

cycle 
\\to, stabalizer, present s, previous 1.022 1.114 2934 2937 

cycle 
n?o, stabalizer, present s, previous 1.022 1.120 2935 2934 

cycle 

printtable 175 

1 k(co1lision) 1.237348 removal lifelime(abs) 7.8639E+03 source points generated 3696 

2 k(co1lision) 0.992195 removnl lifetime(abs) 1.0755E+04 source points generated 2404 

3 k(col1aion) 0.8851 14 removal liielime(abs) 1.1332E+04 source paints generated 2655 

4 k(col1ision) 0.906025 removal lifetime(abs) 1.1309E-04 FOU~CC points gcneralcd 3046 

5 k(co1lirian) 0.882202 removal lifetime(abs) I.l537E'04 source points generated 2937 

6 k(co1lision) 0.881396 removal lifetime(abs) l.I512E+04 source poinfs senerated 2934 

7 k(col1ision) 0.869471 removal lifetime(abs) 1.1987E+04 source points generated 2935 

8 k(cal1isian) 0.898001 removal lifetime(abs) l.lS3GE-04 source points generated 31 17 
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nlo ,  stabnlizer, presents, previous 0 962 1.094 3 I I7 2935 

....................................................................................................................... 

*** 
dumpno. 2onfileluntpe nps= 23607 toll= 4480293 ctm= 15.22 m= 35943308 

cycle 
wto,stabalizer,presents,previous 1.046 1.131 2868 3117 

cycle 
wto,stabalizer,presenls,prcvious 1.001 1.119 2996 2868 

source distribution written lo file srctp cycle = 10 

cycle 
wto, stabalirer, present s, previous 0.995 1. I16 3015 2996 

source distribution written to file srclp cycle = 11 

h a l o r  cycle 12 aye of 2 cycles combination simple avcrsge combined average con 
k(collision) 0.873450 0.882289 0.0100 k(coliabs) 0.000000 0 0000 0.000000 0.0000 0 0000 
k(absorp1ion) 0.869847 0.882174 0.0140 k(nbdtk In) 0.000000 0.0000 0.000000 0.0000 0.0000 
k(trk lea&) 0.879460 0.882472 0.0034 k(tk Idcal) 0.000000 0 0000 0.000000 0.0000 0 0000 
remliie(co1) 1 1529E+04 1.1298Et04 0.0205 
remlife(abs) 1.1480E+04 1.1297E+O4 0.0163 Iife(c0liabs) 0.0000E+OO 0,0000 O.OOOOE+OO 0.0000 0 0000 
source points generated 2983 
wt~,stabalizer,presents,previous 1.006 1.121 2983 3015 

source distribution writtento file srctp cycle = 12 

estimator cycle 13 aye of 3 cycles combination simple average combined average c o r  
k(collision) 0.903536 0.889371 0 0098 k(coliabs) 0.882668 0.0069 0.883150 0.0120 -0.0929 
k(absorption) 0.863543 0.875964 0.0108 k(abd1k In) 0.882963 0.0051 0.883935 0 0084 -0.4700 
k(!rk length) 0.904943 0.889962 0.0086 k(tk IdcoI) 0.889667 0.0090 0.890106 0.0122 0.9225 
rcm life(co1) 1.1668E+04 I .  1421 E+04 0.0 159 
romlife(abs) 1.1624E+04 1.1406E+04 0.0133 life(collabs) 1.1413E+O4 0.0146 1.1336EtO4 0.0063 0.9985 
source points generated 3012 
wto, stabalizer, present s, previous 0.996 1. I17 3012 2983 

source distribution written to file srctp cycle = 13 

&mator cycle 14 aye of 4 cycles combination simple average combined werage cor 
k(collisian) 0.879164 0.886819 0.0075 k(coliabs) 0.882152 0.0049 0.882253 0.0068 -0.1686 
k(absorptmn) 0.882048 0.877485 0.0078 k(abd1kln) 0.882103 0.0037 0.882345 0.0050 -0.5074 
k(trk length) 0.877001 0.886722 0.0071 k(tk Idcol) 0.886771 0.0072 0.886735 0.0087 0.9279 
rem life(co1) 1.081 1E+04 1.1268E+O4 0.0177 k(e0linbdtk In) 0.883675 0.0046 0.880698 0.0029 
remlife(abs) 1.0921E+04 1.1285E+040.0144 life(c0llabs) 1.1277E+040.0160 1.1351E+04 0.0041 0 9990 
source points generated 2978 
Mo, stabalizer, prcscnts, previous 1.007 1.122 2978 3012 

SOUM didbution winen 10 file srclp cycle = 14 

estimator qc lo  15 me of 5 cycles combination simple average combined average corn 
k(collisian) 0.887992 0.887054 0.0058 k(coliabs) 0.884830 0.0049 0.885526 0.0054 -0.0897 
k(absorption) 0.903093 0.882607 0.0084 k(absitk In) 0.884877 0.0042 0.885558 0.0046 -0.3035 
k(trk le&) 0.888852 0.887148 0.0055 k(tk Idcol) 0.887101 0.0056 0.887133 0.0064 0.9274 
rem liie(wl) 1.3654E~04 1 1345E104 0.0152 k(coliabd1k In) 0.885603 0.0042 0.885356 0 0052 
rcmliie(abs) l.lG55Ei04 1.1359E+040.0128 lifs(coliabs) 1.1352E+040.0140 1.1416EL04 0.0070 0 9968 
source points generated 3040 
\&lo, stabalizer, prescnl s, prmious 0.987 1.1 13 3040 2978 

9 k(collision) 0.870582 removal lifetimo(abs) 1.2014Et04 sourccpoints generated 2868 

IO k(collision) 0.874943 removal lifeiim<abs) 1.1450E+04 source points generated 2996 

I1  k(collision) 0.891 128 removal lifetime(abs) 1.1 I13E+O4 so~rccpointS~emrated 3015 
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source distribution winen to tile %ctp cycle = 15 

&inator cycle 16 w e  of 6 cycles combination simple average combined average con 
k(col1ision) 0.861345 0.882769 0.0068 k(co!fabs) 0.882596 0.0047 0.882596 0.0053 -0.0413 
k(absorp1ion) 0.881505 0.882423 0.0068 k(abs/tk In) 0.882961 0.0041 0.883007 0.0046 -0.2041 
k(trk length) 0.865252 0.883499 0.0061 k(tk Idccol) 0.883134 0.0064 0.883982 0.0068 0.9608 
remlife(co1) 1.1609E+04 l.I389E+O4 0.0130 k(col/abdtk In) 0.882897 0.0046 0,883848 0 0044 
remlife(abs) 1.1668E+04 1.1410E+040.0114 life(coVabs) 1.1400E+040.0121 1.1480E+04 0.0101 0.7915 
soum points generated 2887 
Uno, stabnlizer, present s, previous 1.039 1.139 2887 3040 

source distribution wittento file srctp cycle = 16 

esfimatar cycle 17 w e  of 7 cycles combination simpleaverage combined hverase con 
k(col1ision) 0.866421 0.880434 0.0064 k(coVabs) 0.881231 0 0043 0.881304 0.0047 -0.0052 
k(absorption) 0.879665 0.882029 0.0058 k((abs/tk In) 0.881505 0.0038 0.881517 0 0042 -0.1413 
k(trk length) 0.865880 0.880982 0.0059 k(tk Idcol) 0.880708 0.0061 0.881221 0 0065 0.9662 
remJife(eo1) 1.1771E+04 1.1444E+040.0119 k(coUabdlk1n) 0.881148 0.0044 0.882203 0.0042 
remlife(abs) 1.1875E+04 1.1477E+040.0112 Iife(coliabs) 1 1460E+040.0115 l.l518E+04 0 0134 0.9846 
source points generated 2992 
Wo, stabalizer, present s, previous 1.003 1.130 2992 2887 

source distribution written to file s'ctp cycle = 17 

estimator cycle 18 w e  of 8 cycles combinalion simple average combined avemse con 
k((col1ision) 0.871819 0.879357 0.0056 k(coU8bs) 0.879745 0.0041 0.879758 0.0044 0.0808 
k(sbsorption) 0.866856 0.880132 0.0055 k(abs/tk In) 0.880290 0.0036 0.880297 0.0039 -0 0828 
k(trk length) 0.876706 0.880447 0.0052 k(tk Idcol) 0.879902 0.0054 0.881017 0.0058 0.9621 
remlife(co1) 1 1701E+04 1.1476E+04 0.0107 k(collnbsltk In) 0.879979 0.0040 0 881730 0.0037 
remlife(abs) 1.1671E+04 1.1501E+040 0099 life(coUabs) 1.1488E+040.0102 1 1538E+04 0.0110 0.9842 
source points generated 2988 
d o ,  stabalizer, present s, previous 1.004 1.132 2988 2992 

source distribution winen lo  file srctp cycle = I8 

&inator cycle 19 w e  of 9 cycles combination simple average combined average con 
k(co1lision) 0.874960 0.878868 0.0050 k(coliabs) 0.878493 0.0039 0.878521 0.0041 0.1200 
k(absorp1ion) 0.862009 0.878119 0.0053 k((absf1k In) 0.878733 0.0036 0.878808 0.0039 0.0409 
k(trk length) 0.870541 0.8793470.0047 k(1k Idcol) 0.879107 0 0048 0.879370 0.0051 0.9515 
remlifc(w1) I.l947E+04 1 1528E+O4 0.0104 k(coliabdlk In) 0.878778 0.0038 0.878998 0.0041 
rem life(abs) 1.1899B+04 1.1545E+O4 0.0095 life(coliabs) 1 1537E+04 0.0099 1.1580E+04 0 0096 0.9864 
source points Senerated 2943 
!do, sfabalifer, presents, previous 1.019 1.141 2943 2988 

source distribution winento tilo srctp cycle = I9 

eEtimator cycle 20 w e  of 10 cycles combinalmn umple average combined merase corn 
k(col1ision) 0.908984 0.881880 0.0056 k(coWabs) 0.880053 0.0039 0.879716 0.0042 0.1 109 
k(absorp1ion) 0.879193 0.878226 0.0048 k(abr/tk In) 0.880196 0.0037 0.879976 0.0039 0.0481 
k(trk length) 0.907541 0.882166 0.0053 k(lk Idcol) 0.882023 0.0054 0.882282 0 0056 0.9693 
r~mlife(co1) 1.2104E+04 1.1586E+040.0105 k(coWabdlk In) 0.8807570.0041 0.880119 0.0041 
rem life(abr) 1.21 10E-04 1.1602Et04 0.0097 life(coVabs) 1.1594E-04 0.0101 1.1636Et04 0.0099 0.9892 
source points generated 3 130 
\%io, stabalizer, presents, previous 0.958 1.1 13 3130 2943 

SOUKC distribution winento file srctp cycle = 20 
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estimator cycle 21 w e  of I 1  cycles combination simple average combined average con 
k(col1isian) 0.867237 0 880549 0.0053 k(coliabs) 0.879045 0 0037 0.878708 0.0039 0.1551 
k(absorp1ion) 0.870686 0.877541 0.0044 k(abd1k In) 0.879509 0.0034 0 879288 0.0037 0.0752 
k(trk length) 0.874587 0 881477 0.0049 k(tk Idcol) 0.881013 0.0050 0 882010 0.0052 0.9629 
remlife(co1) 1.135GE+04 1.1565E+04 0.0097 k(coWabd1k In) 0.879855 0.0038 0 879957 0.0037 
remlife(abs) 1.1293E+04 1.1574E+04 0.0092 lifc(coYabs) 1.1569Ei04 0.0094 1.1585E+04 0.0095 0.9865 
source points generated 2863 
wio,stabalizer,presents,previous 1.048 1 154 2863 3130 

source distribution written to file srctp cycle = 2 I 

estimator cycle 22 w e  of 12 cycles combination simple average combined averap c o r  
k((collision) 0.921624 0.883972 0.0062 k(coliabr) 0.882142 0.0049 0.881460 0 0051 0.4815 
k(absorpt1on) 0.910802 0.880312 0.0051 k(abdtk1n) 0 882675 0.0047 0.881968 0.0051 0.4597 
k(trk lengh) 0.924204 0.885038 0.0060 k(tk Idcd )  0.884505 0.0060 0.885265 0.0065 0.9766 
remlife(co1) 1.1313E+04 1 1544E+040.0090 k(wllabdtk1n) 0.883107 0.0051 0,882453 0 0054 
remlife(abs) 1.1200E+04 1.1542E+04 0.0088 life(m1labs) 1.1543E+040.0089 1.1542E+040.0092 0 9815 
source points generated 3222 
wto, stabalizer, presents, previous 0.931 1.104 3222 2863 

source distribution writtento file srcip cycle = 22 

estimator cycle 23 w e  of 13 cycles combination simple average combined average corr 
k(co1lision) 0.888996 0.884358 0.0057 k(coliabs) 0.882545 0.0045 0.881871 0.0047 0 4854 
k(absorption) 0.885765 0.880732 0.0047 k(abdtk In) 0.883114 0.0044 0.882397 0.0047 0.4648 
k(trk1ength) 0.891004 0.885496 0.0055 k(tk Idcol) 0.884927 0.0056 0.885707 0.0060 0.9766 
remlife(co1) 1.1951Et04 1.1575Et04 0.0087 k(collab%k In) 0,883529 0.0047 0.882890 0 0050 
remlife(abs) l.l933E+04 1.1573E+04 0.0085 life(coYabs) 1.1574E+O4 0.0086 1.1572E104 0.0089 0 9833 
source points generated 2887 
wio, stabalizer, presents, previous 1.039 1.148 2887 3222 

some distribution winen to tile srctp cycle = 23 

eStimator cycle 24 ave of I4 cycles combination simple average combined werase corr 
k(col1ision) 0.860211 0.882633 0.0056 k(coliabs) 0.881013 0.0045 0.880316 0.0047 0.5440 
k(abs0rption) 0.861971 0.879392 0.0046 k(abd1kln) 0 881619 0.0044 0.880844 0.0047 0.5252 
k(trk length) 0.862386 0.883846 0.0055 k(tk Idccol) 0.883240 0.0055 0 884214 0.0060 0.9794 
remlife(co1) 1.09G6E+04 1.1532E-104 0 0089 k(coWabdtk1n) 0.8819570.0047 0.8815040.0050 
remlife(acls) 1.0939E+04 1.15278+04 0.0088 Iife(c0Wabs) 1.1530E+04 0 0088 1.1527E+04 0.0092 0.9861 
source points generated 2852 
wio, stabalizer, presents, previous 1.052 1.167 2852 2887 

SOUICC distribution wrincnto file srctp cycle = 24 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** 
dumpno. 4onfilerunipe rips= 71528 call= 14152105 elm= 47.52 nm= 112710179 

estimator cycle 25 aye of IS  cycles combination simple avera~e combined average con 
k(co1lision) 0.862999 0.881324 0.0055 k(co!Jabs) 0.880908 0.0042 0.880766 0.0043 0 4270 
k(absorption) 0.895890 0.880492 0.0045 k(aWlk In) 0.881673 0.0041 0.881361 0.0042 0 4322 
k(trk le&) 0.868978 0.882855 0.0052 k(lk Idcol) 0.882089 0.0053 0.883762 0.0058 0.9790 
rcmlife(co1) 1.0846E'04 1.1486E+04 0.0093 k(coWabdtk In) 0.881557 0.0044 0.881996 0.0047 
remlife(abs) 1.0996Ei04 1.1492Et04 0.0088 life(coWabs) 1.1489E-04 0.0090 1.l498E-04 0.0090 0.9845 
source points senerated 3026 
\+lo, stabalizer, p"sents, previous 0.991 1.147 3026 2852 

source distribution winen to file srctp cycle = 25 

a t h a t o r  cycle 26 BVC of 16 cycles combination simple averap combined werage corn 
k(col1ision) 0.867467 0.880458 0.0052 k(coliabs) 0.879749 0.0042 0.879559 0.0043 0 4593 
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k(absorption) 0.857259 0.879040 0.0045 k(abd1k In) 0.880323 0.0041 0.880023 0.0043 0.4884 
k(trk length) 0.862889 0.881607 0.0051 k(tk Idcol) 0.881033 0.0051 0 881645 0.0055 0.9759 
rem life(col) 1.1717E+04 1.1501E+04 0 0087 k(coWnbdtk In) 0 880368 0.0043 0.879817 0.0047 
remlife(abs) 1.1673E+04 I.l503E+04 0.0083 life(coWabs) l.l502E+04 0 0085 1.1506E+04 0.0084 0.9845 
source paints generated 3017 
wto, slabalizer, presents, previous 0.994 1.147 3017 3026 

sonrce distribution writtenlo file srctp cyclc = 26 

estimator cycle 27 ave of 17 cycles combination simple average combined average con 
k(co1lision) 0.922245 0.882916 0.0056 k(coWabs) 0.881001 0.0042 0.880123 0.0042 0.4050 
k(absorp1ion) 0.879808 0.879085 0 0042 k(nbdtk In) 0.881462 0 0041 0.880469 0.0042 0 4370 
k(lrklenplh) 0.919550 0.8838390.0054 k(ikldw1) 0.8833780.0055 0.8843640 0057 0.9810 
rem life(col) 1.1240E+04 1.1485E+04 0.0083 k(coWab%k In) 0.881947 0.0044 0.880439 0.0045 
rem life(abs) 1.1149E+04 1.1482E+04 0.0080 life(col/abs) l.I484E+O4 0.0081 1.1480E+04 0 0082 0.9828 
source points generated 3174 
Wo, stabalizer, presents, previous 0.945 1.118 3174 3017 

source distribution Written to file srclp cycle = 27 

dimator cycle 28 w e  of 18 cycles combination simple average combined average con 
k(collision) 0.879008 0.882699 0.0053 k(caV8bs) 0.880468 0.0040 0.879535 0.0040 0.4042 
k(nbsorption) 0.863810 0.878236 0.0041 k(abdlk In) 0 880954 0.0039 0.879945 0.0041 0.4332 
k(irk length) 0.880838 0.883672 0.0051 k(tk Idcol) 0.883186 0.0052 0.884234 0.0054 0.9810 
remlife(co1) 1.1615Et04 1.1492E+040.0079 k(coWabdtkIn) 0.881536 0.0042 0 879982 0.0044 
remlif<abs) l.ISOZE+04 1.1483Ei04 00075 life(cal/abs) 1.1488EtO40.0077 1 1478E+040.0078 0.9805 
source points generated 2878 
wto, stabalizer, presents, previous 1.042 1 159 2878 3174 

source distribution written to file srclp cycle = 28 

estimator cycle 29 aye of 19 cycles combination simple average combined average con 
k(co1lision) 0.874071 0.882245 0.0051 k(coWnbs) 0.880706 0.0038 0.880169 0.0038 0.3612 
k(absorp1ion) 0.895912 0.879166 0 0040 k(nbdtkIn) 0.881126 0.0037 0.880537 0 0038 0.3781 
k(irk1enplh) 0 872528 0.883085 0.0049 k(tk Idcol) 0.882665 0.0049 0.883474 0.0051 0 9807 
mnlife(cal) 1.1217E+04 1.1478E+040.0076 k(coWabd1kln) 0.881499 0 0040 0.880655 0.0040 
rem life(abs) 1.1207E+04 1.1469E+04 0.0072 life(coWnbs) 1.3473E-104 0.0074 1.1463E+04 0.0075 0.981 1 
source points generated 3054 
wto, d~balizer, present s, previous 0.982 1 138 3054 2878 

source distribution writtenlo file srctp cycle = 29 

estimator cycle 30 me of 20 cycles combination simple avorage combined iwornge con 
k(collision) 0.904835 0 883375 0 0050 k(coVabs) 0.881333 0.0036 0.880528 0.0037 0.3583 
k(absorp1ion) 0.881668 0.879292 0.0038 k(abdtk In) 0.881776 0.0036 0.880891 0.0037 0 3733 
k(ek length) 0.906598 0.884261 0.0048 k(tk Idcol) 0 883818 0.0048 0.884601 0.0050 0.9819 
rem life(col) I.l086E+04 l.l458E+O4 0.0074 k(coW*bdtk In) 0.882309 0.0039 0 880971 0.0039 
remlife(abs) l.I063E+O4 1.1449E+040.0071 life(col/abs) 1.14538+040.0072 1.1443Et04 0.0073 0 9820 
source points senerated 3091 
Wo, stabalizer, preents, previous 0.971 1.126 3091 3054 

source distribution ivriiten io file smp cycle = 30 

estimator cycle 31 w e  of 21 cycles combination simple avcngc combined average cor 
k(collision) 0.871351 0.882802 0.0048 k(coWabs) 0.881261 0.0035 0.880674 0.0035 0.3337 
k(absorption) 0.888289 0.879720 0.0037 k(abs/tk In) 0.881655 0.0034 0.880983 0.0035 0.3431 
k(trk lengjh) 0.870170 0.883590 0.0046 k(tk Wcol) 0,883196 0.0047 0.883805 0.0048 0.9819 
remlife(co1) I.l240E+04 1 1448E104 0.0071 k(coVabdtk In) 0.882037 0.0037 0.881060 0.0036 
rLm life(abs) I.l221E+04 1.1438E+O4 0.0068 life(coWabs) 1.1443E-04 0.0069 1.1432E-04 0.0071 0.9823 
source points senemled 2905 
\,lo, slabalizer, presents, previous 1.033 1.154 2905 3091 

source distribution written to file srdp cycle = 3 I 
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estimator cycle 32 w e  of 22 cycles combination simple average combined werage con 
k(wllision) 0.831014 0.880448 0.0053 k(coliabs) 0.880086 0.0036 0.879893 0.0033 0.2871 
k(absorption) 0.879799 0.879724 0.0035 k(nbs/tk In) 0.880372 0.0036 0.880026 0.0033 0.2857 
k(trk length) 0.827053 0 881020 0.0053 k(lk Inical) 0.880734 0.0053 0.880657 0 0055 0.9856 
remlife(co1) 1.1392E+O4 1 1445E+04 0.0068 k(eoliabsltk In) 0.880397 0.0040 0.879946 0.0035 
remlife(abs) 1.1492E+O4 1.14408+04 0.0065 life(coliabs) 1.14438+04 0.0066 1.14388+04 0.0067 0.9801 
source points generated 2899 
wto, stabalizer, presents, prev~ous 1.035 1.165 2899 2905 

source distribution wittento file srctp cycle = 32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** 
dumpno. 5onfileruntpe rips= 95525 coll= 18944563 ctm= 63.96 m =  150791796 

estimator cycle 33 aye of 23 cycles combination simple average combined werage corr 
k((collision) 0.877411 0.880316 0.0050 k(coliabs) 0.879922 0.0034 0.879714 0.0032 0.2883 
k(absorption) 0.875235 0.879528 0.0033 k(abs/lk In) 0.880198 0.0034 0 879841 0.0032 0.2871 
k(irk length) 0.877531 0.880869 0.0051 k(lk Inicol) 0.880592 0.0050 0.880515 0.0052 0.9856 
remlie(co1) 1.1399Ei04 l.l443E+O4 0.0065 k(collnbdlk In) 0.880238 0.0038 0.879761 0 0033 
remlrfe(abs) 1.1346E+04 1.14368+040 0062 life(coliabs) 1.14408+040.0063 1.34338+04 0.0064 0 9797 
source points generated 3 180 
wto, stabalizer, present s, previous 0.943 1.124 3180 2899 

source distribution witten to file srctp cycle = 33 

&mator cycle 34 m e  of 24 cycles combination simple average combined average corr 
k(collision) 0.949803 0.88321 I 0.0058 k(colinbs) 0.881840 0.0039 0.880785 0.0034 0.4040 
k(absorption) 0.902073 0.880468 0.0034 k(abdtk1n) 0 882105 0.0039 0.880849 0.0034 0.4025 
k(lrk length) 0.949829 0 883742 0.0058 k(tk Wcol) 0.883477 0.0058 0 883466 0.0060 0.990 I 
remlife(co1) 1.1162Ei04 1.14328+04 0 0063 k(coWabshk In) 0.882474 0.0045 0 880836 0.0035 
remlie(nbs) 1.1 115E+04 1.14238+04 0.0061 life(coUabs) 1.14278104 0.0062 1.14208+04 0.0063 0.9799 
source points generated 3262 
wto, stabalizor, presents, previous 0.920 1.095 3262 3180 

source distribution winento file xctp cycle = 34 

estimator cycle 35 ave of 25 cycles combination simple average combined average corr 
k(co1lision) 0.895371 0.883698 0.0056 k(coWabs) 0.881875 0.0038 0.880521 0.0033 0.3837 
k(absorption) 0.870079 0,880052 0.0033 k(abd1k In) 0.882259 0.0038 0.880629 0.0033 0.3731 
k(Wk length) 0.901834 0 884466 0.0056 k(tk Inicol) 0 884082 0.0056 0 883864 0.0059 0.9891 
remlife(co1) 1.2020E+04 3.14553+04 0 0064 k(coliabdtk In) 0.882738 0.0043 0.880688 0.0035 
remlife(nbs) 1.2055E+04 1.1448E+04 0.0062 life(colhbs) 3.14528+04 0.0063 1.14488+04 0.0064 0.9817 
source points generated 2850 
wto, stabalizer, present s, previous 1.053 1.15 I 2850 3262 

source distribution written lo  file srctp cycle = 35 

estimator cycld 36 ave of 26 cyclos combmalion simple average combined avemgc mrr 
k(collision) 0.860528 0.882807 0.0055 k(coliabs) 0.881355 0.0037 0.880251 0.0032 0.3865 
k(absorp1ion) 0.876173 0.879903 0.0032 k(abdlk In) 0.881699 0.0037 0.880337 0 0032 0.3759 
k(trk le@) 0.859241 0.883495 0.0055 k(lk Idcol) 0.883151 0.0055 0.882857 0.0057 0.9894 
rem life(c01) 1.1484E+04 1.1456E+04 0.0061 k(coWabritk In) 0.882068 0.0042 0.880372 0.0033 
rcmlife(abs) 1.15708+04 1.14538+04 0.0060 life(coWnbs) 1.14558+04 0.0060 1 14538+04 0.0061 0.9804 
source points generated 2895 
\no, stabalirer, present s, previous 1.036 1.157 2895 2850 

source distribution witten lo tile srclp cycle = 3G 

estimator cycle 37 aye of 27 cycles combination simple average combined average con 
k(collision) 0.890600 0.883095 0.0053 k(caW8bs) 0.881589 0.0035 0.880440 0.0031 0.3890 
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k(absorp1ion) 0.884733 0.880082 0.0030 k(abdlk In) 0.881941 0.0035 0.880527 0 0031 0.3786 
k(trk length) 0.891742 0.883801 0.0053 k(1k Idcol) 0.883448 0.0053 0.883140 0,0055 0.9895 
remlife(w1) l.l569E+04 1.1461Et04 0.0059 k(c0Vabdtk In) 0.882326 0.0040 0.880559 0.0032 
remlife(abs) 1 1512E+04 l.l455E+04 0.0058 life(coliabs) l.I458E+04 0.0058 1.1455E+04 0.0059 0.9800 
~ource points generated 3 135 
wto,stabalizer,presents,prcvious 0.957 1.123 3135 2895 

source distribution wittcnto file srdp cycle = 37 

estimator cycle 38 aye of 28 cycles combination simple average combined average c o r  
k(co1linon) 0.851 133 0.881954 0 0053 k(colinbs) 0 880958 0.0035 0.880173 0.0029 0.3881 
k(absorption) 0.876725 0.879962 0.0029 k(abs/lk In) 0.881391 0.0035 0.880275 0.0030 0.3795 
k(l& h @ h )  0 856319 0.882819 0.0053 k(tk Idcol) 0.882387 0.0053 0.882350 0,0055 0.9894 
mnlife(cal) 1.1796E+04 I.l473E+04 0.0058 k(coliabdtk In) 0.881578 0.0040 0.880386 0.0031 
remlife(8bs) 1.1838E+04 1.1469Et04 0.0057 life(col/abs) 1.1471E+04 0.0057 1.1469E+04 0.0058 0.9804 
sourcc points seneneraled 2915 
d o ,  stabalizer, presents, previous 1.029 1.153 2915 3135 

source distribution witten to file srctp cycle = 38 

estimator cycle 39 w e  of 29 cycles combination simple average combined average cor 
k(co1lision) 0.900285 0.882586 0.0051 k(coliabs) 0.881400 0.0034 0.880450 0.0029 0.3964 
k(absorption) 0.887255 0.880213 0.0028 k(abdtk1n) 0.881864 0.0034 0.880551 0.0029 0.3885 
k(1rk length) 0.902953 0.883514 0.0051 k(tk Wcol) 0.883050 0.0051 0.882922 0.0054 0.9895 
remlife(co1) 1.1646E+O4 1.1478E+04 0.0056 k(coliabd1k In) 0.882104 0.0039 0.880635 0.0030 
remlife(abs) 1.1478E104 1.1469E+04 0.0055 Iife(colhbs) 1.1474Et04 0.0055 3.1470E+04 0.0056 0.9766 
source points generated 3220 
wto, stabnlizer, presents, previous 0.932 1.108 3220 2915 

source distribution written to file srctp cycle = 39 

estimator cyde 40 w e  of 30 cycles combination simple average combined average c o r  
k(co1lision) 0.875367 0.882345 0,0050 k(coliabs) 0.881098 0.0033 0.880106 0.0028 0.3996 
k(absorp1ion) 0.869338 0.879851 0.0028 k(nbdtk In) 0.881502 0.0033 0.880189 0.0028 0 3950 
k(trk length) 0.872693 0.883153 0.0050 k(1k Idcol) 0.882749 0 0050 0.882572 0.0052 0 9892 
rcmlife(col) 1.1293E+04 1.1472E+04 0.0054 k(collab%k In) 0.881783 0.0038 0.880179 0.0029 
remlife(nbs) 1.1209Et04 1.1460E+040.0054 Iife(coliabs) 1 1466E+040.0054 1.14638+04 0.0055 0 9760 
source points ~enerated 295 1 
wto,stahalizer,presents,previous 1.017 1.138 2951 3220 

source distribution winen io file wctp cycle = 40 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
It* 

dumpno. 6onfilemntpe rips= 119881 toll= 23821597 dm= 80.41 m =  189552888 

estimator cycle 41 IYC of 3 I cycle combination simple average combined average con 
k(collision) 0.867710 0.881873 0.0048 k(coliabs) 0 881048 0.0032 0.880416 0.0027 0.3750 
k(absorp1ion) 0.891393 0.880223 0.0027 k(abd1k In) 0.881356 0.0032 0.880492 0.0027 0.3615 
k(bk length) 0.862557 0.882489 0.0049 k(tk Idml) 0.882181 0.0048 0.881900 0.0050 0.9884 
rem life(C0) 1.1065E+04 1.1459E+04 0.0054 k(coliabsl1k In) 0.881528 0.0037 0.880543 0.0028 
rsm life(abs) 1.1078E+04 I.l448E+04 0.0053 lifc(coliabs) 1.1454E+O4 0.0053 l.I450E+04 0.0055 0.9770 
source points generaled 2964 
wlo,stabalier, presents, previous 1.012 1.140 2964 2951 

source distribution wriltcnto file srdp cycle = 41 

estimator cycle 42 aye of 32 cycles combination simple average combined avcrase COX 

k(collision) 0.873412 0.881609 0 0047 k(eohbs) 0.881 195 0.0031 0.880898 0.0027 0.3489 
k(absorp1ion) 0.898083 0.880781 0.0027 k(absl& In) 0.881544 0.0031 0.880995 0.0027 0.3409 
k(uk length) 0.876664 0.882306 0.0047 k(Lk Idcol) 0.881958 0.0047 0.881676 0.0049 0.9883 

52 



HNF-2594, Rev 1 

rem life(wl) 1.1398E-04 3.1457E-04 0.0052 k(coWabdtk In) 0.881566 0.0035 0.880975 0.0028 
remlie(abs) 1.14328+04 1.14478+04 0.0051 life(coli8bs) 1.1452E+040.0051 1 1449B+04 0.0053 0 9768 
source points generated 2971 
wio, stabalizer,presentsprevious 1.010 1.143 2971 2964 

source distribution winen to file srclp cycle = 42 

estimator cycle 43 m e  of 33 cycles combination simple average combined average corr 
k(collision) 0.897049 0.882077 0.0046 k(colinbs) 0.8816370.0030 0.881321 0.0026 0.3616 
k(absorption) 0.894543 0.881198 0.0027 k(abdlk In) 0.881995 0.0030 0.881419 0 0026 0.3543 
k(trk1ength) 0.898329 0.882792 0.0046 k(1kldwl) 0.882434 0.0046 0.882130 0.0047 0.9884 
remlife(w1) 1.1416E+04 1.1456E+04 0.0050 k(wliabd1k In) 0.882022 0.0035 0.881386 0.0027 
remlife(abs) 1.1462E+04 1.1448E+04 0.0050 Iife(col/abs) 1.1452E-cO4 0.0050 1.1449Et04 0.0051 0 9763 
source points generaled 3159 
wto, stabalizer,presents,previous 0.950 1.112 3159 2971 

source distribution written to tilesrclp cycle = 43 

estimator cycle 44 ave of 34 cycles combination simple average combined average con 
k(co1lision) 0,898238 0.882552 0.0045 k(coWabs) 0.881906 0.0030 0.881436 0.0026 0.3621 
k(absorption) 0.883293 0 881260 0.0026 kgbdlk In) 0.882181 0.0030 0.881512 0.0026 0.3552 
k(kk length) 0.893358 0.883103 0.0045 k(* Idwl) 0.882827 0.0045 0.882701 0.0046 0.9876 
remlife(wl) 1.0975E+04 1.1442E+04 0 0051 k(coliabs/tkIn) 0.882305 0.0034 0.881511 0.0026 
remlife(abs) 1.0984E+04 1.1434E+04 0.0050 life(coWabs) 1.1438E+04 0.0050 I.l435E+04 0,0051 0.9777 
source poinls generated 3031 
wio, stabalizer, presents, previous 0.990 1 121 3031 3159 

source distribution willon to file srctp cycle 44 

eslimntor cycle 45 ave of 35 cycles combination simple average combined averago corn 
k(collision) 0.880584 0.882496 0.0043 k(coliabs) 0.881746 0.0029 0.881205 0 0025 0.3612 
k(absorp1m) 0.872003 0.880996 0.0025 k(abd* In) 0.881997 0.0029 0.881274 0.0025 0.3558 
k(trk length) 0.879418 0.882998 0.0044 k(lk Idwl) 0.882747 0.0043 0.882627 0.0044 0.9876 
remlife(co1) l.I426E+O4 l.l441E+O4 0.0049 k(wWabdtk In) 0.882163 0.0033 0.881258 0.0026 
remlife(abs) 1.1481E+04 1.1436E+040 0048 life(coliabs) 1.14388+040.0048 1 3436E+04 0.0049 0.9772 
source points senerated 2942 
wto, abalizer, presents,previous 1.020 1.135 2942 3031 

source distribution wrillen to file srclp cycle = 45 

estimator cycle 46 w e  of 36 cycles combmatition simple average combined average con 
k(collision) 0.906171 0.883153 0.0043 k(coliabs) 0.882199 0 0028 0.881493 0.0025 0.3733 
k(absorption) 0 889997 0.881246 0.0025 k((abdlk In) 0.882455 0.0029 0.881559 0 0025 0.3681 
k(trk1ength) 0 907014 0.883665 0.0043 k(1k Idcol) 0.883409 0.0043 0.883278 0.0044 0 9880 
remlifo(co1) 1.1027E+04 1.1430E+04 0.0049 k(coliabdtk In) 0.882688 0.0033 0.881542 0.0025 
rem life(abs) 1.1026E+04 1.1424E+04 0.0048 life(coWabs) 1.1427E+04 0.0048 1.1425E-104 0.0049 0.9782 
source pmnts generated 3164 
wto, stabalizer, presents, previous 0.948 1.101 3164 2942 

source distribution written to file srnp cyclc = 46 

&mator cycle 47 m e  of 37 cycles combination simple avcraQc combined werag.? con 
k(collision) 0.904029 0.883718 0.0042 k(coWabs) 0.882785 0 0028 0.882098 0.0025 0.3965 
k(absorp1ion) 0.903687 0.881852 0.0025 k(abdk In) 0.883049 0.0029 0.882165 0.0025 0.3924 
k(trk length) 0.905 197 0.884247 0.0042 k(lk Idwl) 0.883982 0.0042 0.883830 0.0043 0.9882 
remliie(col) 1.0968E+04 1.1417E+04 0.0049 k(coliabdlk In) 0.883272 0.0032 0.882131 0.0026 
rwn life(abs) 1.3073E+04 l.I415E+04 0.0048 life(c0liabs) 1.1416Et04 0.0048 1.1414E+04 0.0048 0.9778 
sourcepointc generated 2914 
\\io, stabalizer, presents, previous 1.030 1.134 2914 3164 

source dislnbution willen to file srclp cycle = 47 

estimator cycle 48 aye of 38 cycles combination simple average combined avsre3e corn 
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k(collision) 0.894632 0.884005 0.0041 k(collabs) 0.882967 0.0028 0.882199 0.0024 0.3979 
k(absorp1ion) 0.884783 0.881929 0 0024 k(nbdtk In) 0.883218 0.0028 0.882262 0.0024 0.3937 
k(uk le"&) 0 894113 0.884506 0.0041 k(tk I d d )  0.884255 0.0041 0.884124 0.0042 0.9883 
remlife(col) 1.1 153E+04 1.141OE+04 0.0048 k(coliabd1k In) 0.883480 0.0032 0.882235 0.0025 
rem life(abs) 1.11 IZE+04 1.1407E+04 0.0047 life(col/abs) 1.1409E-104 0.0047 I.l407E+04 0.0048 0.9780 
source points generated 2979 
Wo, slabalizer,presents,previous 1.007 1.130 2979 2914 

source distribution wrinen to file srctp cycle = 48 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
'tl 

dump no. 7 on frleruntpe nps = 143977 toll= 28592521 ctm = 96.49 m = 227524634 

estimator cycle 49 ave of 39 cycles combination simple average combined avorage con 
k(collision) 0.893041 0.884236 0.0040 k(coliabs) 0.883108 0.0027 0.882270 0.0024 0.3985 
k(absorp1ion) 0.883862 0.881979 0 0024 k(nbdtk In) 0.883431 0 0027 0.882346 0.0024 0 3939 
k(trk length) 0 899208 0.884883 0.0040 k(tk Idcol) 0.884560 0.0040 0.884312 0.0041 0 9876 
remlife(col) I.l411E+04 1.1410E+04 0.0047 k(callabd1k In) 0.883699 0.0031 0.882290 0.0024 
rem life(abs) 1 1402E+04 1.1407E104 0.0046 life(coliabs) 1.1408Et04 0.0046 1.1406Et04 0 0046 0.9780 
source points generated 2989 
Wo, slabalizer, present s, previous 1.004 1.130 2989 2979 

source distribution written to file srctp cycle = 49 

estimator cycle 50 ave of 40 oycles combination simple average combined average torr 

k(collision) 0.898937 0.884604 0.0039 k(caliabs) 0.883653 0.0027 0 882990 0.0024 0.4088 
k(ahorption) 0.910896 0.882702 0.0025 k(abs/tk In) 0.883950 0.0027 0 883080 0.0024 0.3998 
k(trk length) 0.897474 0.885198 0.0040 k(tk Idccol) 0.884901 0.0039 0 884710 0.0040 0.9875 
remlife(co1) I.l234E+04 1 1406E+04 0.0046 k(coliabdtk In) 0.884168 0.0030 0.883079 0 0025 
remlife(abs) 1.1208E+04 1 1402E+04 0.0045 life(coliabs) 1.1404E+04 0.0045 1 1402E+04 0.0045 0.9781 
source points penemled 2972 
Wo, slabalizer, present s, previous 1.009 1.134 2972 2989 

source distribution writtento file srctp cycle = 50 

estimator cycle 51 ave of 41 cycles combination simpleaverage combined average con 
k(collsion) 0.908672 0.885191 0.0039 k(coli*bs) 0 884011 0.0027 0.883168 0.0024 0 4125 
k(absorption) 0.888032 0 882832 0.0024 k(abdtk In) 0.884304 0.0027 0.883253 0.0024 0.4037 
k(trk length) 0.908902 0.885776 0.0039 k(tkldcol) 0.885484 0.0039 0.885306 0.0040 0.9879 
remlifp(col) 1.1332E+04 l.I404E+04 0 0045 k(coWabd1k In) 0.884600 0.0030 0 883260 0.0024 
remlife(abs) 1.1403E+04 1.1402E+04 0.0044 life(coliabs) I.l403E+04 0.0044 I.l402E+O4 0.0044 0.9774 
source points generated 3056 
Wo, slabalizer, present s, previous 0.982 1.121 3056 2972 

source distribution written to file ~rctp cy& = 51 

estimator cycle 52 w e  of 42 cycles combination simple average combined average con 
k(collision) 0.902881 0.885612 0.0038 k(coliabr) 0.884477 0.0027 0.883675 0 0024 0.4272 
k(absorp1ion) 0 904231 0.883341 0.0024 k(abs/Ik In) 0.884705 0.0026 0.883760 0 0024 0.41 1 1 
k(uk length) 0.898094 0.886069 0.0038 k(tk Idd) 0.885841 0.0038 0.885782 0.0039 0.9873 
rem life(col) 1.1940E+04 1.1417E+04 0.0045 k(coliabsi!k In) 0.885008 0.0030 0.883842 0.0024 
rcmliie(abr) 1.18758+04 1.1413Et04 0.0044 life(coliabr) 1.1415E~04 0.0044 1.1412EL04 0.0044 0.9785 
source points Senerated 3037 
Wo, stabalizer, present s, previous 0.988 1.1 19 3037 3056 

source diaribution written lo  tile srclp cycle = 52 

estimator cycle 53 aye of 43 cycles combination simple average combined avemgz cum 
k(c0llision) 0.89603 I 0.885854 0.0037 k(coVabs) 0.884724 0.0026 0.883927 0.0024 0 4318 
k(absorp1ian) 0.894174 0.883593 0.0024 k(abd1k In) 0.884889 0 0026 0.883999 0.0023 0.4121 
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k(1rk length) 0.890997 0.886184 0.0037 k(tk WcoI) 0.886019 0.0037 0.886004 0.0038 0.9866 
rem life(col) 1.12628+04 1.141311+04 0.0044 k(coliabS/tk In) 0.88521 1 0.0029 0.884076 0.0024 
rem life(abs) 1.1379E+04 1.1412E+04 0.0043 life(wliabs) 1.1413Et04 0.0043 1.14128+04 0.0043 0.9770 
sourcepoints generated 3016 
wto, stabalizer, presents, previous 0 995 1.120 3016 3037 

source distribution witten to file srclp cycle = 53 

eslimalor cycle 54 w e  of 44 cycles combination simple avemge combined merilge corr 
k(co1lisian) 0.851058 0 885064 0.0038 k(coVnbs) 0.884380 0,0026 0.883894 0.0023 0.4070 
k(absorp1ion) 0.888120 0.883696 0.0023 k(abs/tkln) 0.884591 0.0026 0.883973 0.0023 0.3917 
k(trk length) 0.855464 0 885486 0.0037 k(tk Idcol) 0.885275 0.0037 0.885357 0.0038 0.9869 
remlife(c0l) 1.1400E+04 3.141311+04 0.0043 k(coUabd1k In) 0.884749 0.0029 0 884089 0.0023 
remlife(abs) 1.1481Ei-04 1.1414E+O4 0.0042 Iife(coli8bs) l.14138+04 0.0042 3.141411+04 0.0042 0.9762 
source points generated 2819 
wto,stabalizer,presents,prev,ous 1.064 1 159 2819 3016 

source distribution written to file srclp cycle = 54 

estimator cycle 55 aye of 45 cycles combination simple average combined average con 
k(collision) 0.879589 0.884942 0.0037 k(coliabs) 0.884144 0 0025 0.883589 0.0023 0.4070 
k(absorption) 0.867933 0.883346 0.0023 k(abS/tk In) 0.884266 0.0025 0 883634 0.0023 0.4001 
k(trklength) 0.871984 0.885186 0.0037 k(1k Idcol) 0.885064 0 0037 0.885077 0.0037 0.9854 
remlife(co1) 1.1895E+04 l.l424E+04 0.0043 k(coliabd1k In) 0.884491 0 0028 0.883648 0.0023 
rem life(abs) 1.2037E+04 1 14288+04 0.0042 life(caliabs) l.I426E+O4 0.0042 1.34278+04 0.0043 0 9753 
SOUIC~ points generated 3058 
wio, stabalizer, present s, prcvious 0.981 1.131 3058 2819 

source distribution winen lo file srdp cycle = 55 

estimator cyclc 56 ave of 46 cycles combination simple averagc combined average corr 
k(co1lision) 0.857528 0.884346 0.0037 k(coWabs) 0.883608 0.0026 0.883086 0.0023 0.4319 
k(absorpti0n) 0.861483 0 882870 0.0023 k(nbs/lk In) 0.883728 0.0025 0.883128 0.0023 0 4255 
k(trk length) 0.857598 0 884586 0 0037 k(tk Wed) 0.884466 0.0036 0.884477 0.0037 0.9859 
rem life(c01) 1,238711104 I.l445E+04 0.0046 k(coliabs/tk In) 0.883934 0.0029 0.883141 0.0023 
remlife(abs) 1.2359E+04 1.1448E+04 0.0045 life(coV*bs) 1.14468+04 0.0045 1.14478104 0.0046 0.9792 
source points generated 2935 
wto, stabalirer, present s, previous 1.022 1.149 2935 3058 

source distribution wrillcn to file srclp cycle = 56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** 
dump no. 8 an file luntpe nps = 167903 C O N =  33409893 d m  = 112.71 nm = 265183733 

estimator cycle 57 ave of 47 cycles combination simple werage combined average c o r  
k(collision) 0.930432 0.885327 0.0037 k(coliabs) 0.884008 0.0025 0 883078 0.0022 0.3842 
k(abrarp1ion) 0.874348 0.882689 0.0023 k(abdtk1n) 0.884160 0.0025 0.883129 0,0022 0.3741 
k(trk length) 0.933725 0.885632 0.0038 k(tk I d d )  0.885479 0.0037 0.885423 0 0038 0.9871 
mm lS(C0l) 1.1884E-104 1.145411+04 0.0045 k(coUabs/tk In) 0.884549 0 0029 0.883144 0.0023 
rem Iifqabs) 1.164611+04 1.14528+04 0.0044 life(coWabs) 1.34538+04 0.0045 1.1452Er04 0.0045 0.9749 
source points generated 3 169 
Wo, sabalirer, present s, previous 0.947 1.1 14 3169 2935 

source diaribution wittento file srdp cycle = 57 

estimator cyclc 58 avc of 48 cycles combination simple avenge combined average torr 

k(co1lisian) 0.894502 0.885518 0.0037 k(coliabs) 0.883938 0.0025 0 882867 0.0022 0.3685 
k(absorp1ion) 0.866839 0.882359 0.0023 k(abdtk In) 0.8840780.0025 0.8829170.0022 0.3601 
k(trk length) 0.893534 0.885796 0.0037 k(tk Idcol) 0.885657 0.0037 0.885610 0.0037 0.9871 
rcmlife(col) 1.17038+04 1.34598+04 0.0045 k(collabdtk In) 0.884558 0.0028 0.882923 0.0023 
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rem life(abs) 1.16188+04 1.1455E+04 0.0043 life(wl/abs) 1.14578-04 0.0044 1.1455Et04 0.0044 0.9745 
source points generated 2883 
Wo, stabnlizer, presents, previous 1.041 1.154 2883 3169 

source distribution winen lo  file s'clp cycle = 58 

estimator cycle 59 ave of 49 cycles combination simple average combined average corr 
k(collision) 0.864363 0.885086 0.0036 k(caVabs) 0.883874 0.0024 0.883085 0.0022 0 3402 
k(absorption) 0.897230 0.882662 0.0022 k(abd& In) 0.884030 0.0024 0.883 143 0 0022 0.3340 
k(trk length) 0.866237 0.885397 0.0036 k(ik Idcol) 0.885242 0.0036 0.885205 0.0037 0.9872 
remlife(co1) 1 13288+04 I.l457E+04 0.0044 k(col/abd& In) 0.884382 0.0028 0.883141 0 0022 
remlife(abs) 1.1452E+04 1.14558+04 0.0042 life(coliabs) 1.14568+04 0.0043 1.1455B+04 0 0043 0.9732 
source points generaled 2919 
W~,stabalizer,prrsents,previous 1.028 1.158 2919 2883 

source distribution Wrinen to file srctp cycle = 59 

estimator cycle 60 ave of 50 cycles combination simple werage combined nveragc cox 
k(wl1ision) 0 871596 0.884816 0.0036 k(wl/abs) 0.883672 0.0024 0.882922 0.0021 0.3440 
k(absorption) 0.875952 0.882528 0.0022 k(abdlk In) 0.883851 0.0024 0.882989 0.0021 0.3373 
k(lrk le"&) 0.874247 0.885174 0.0036 k(1kldcol) 0.884995 0.0036 0.884970 0.0036 0.9872 
remlife(col) 1.15378+04 1.1458E+04 0.0043 k(coVabdtk1n) 0.884173 0.0027 0.882996 0.0022 
rem life(abs) 1.1475E+04 1.1456E+04 0.0042 life(coVabs~ 1.14578+04 0.0042 1.1456Et04 0 0042 0.9730 
source points generated 3076 
Wo, stabalizer, presents, previous 0.975 1.137 3076 2919 

source distribution winen to file srctp cycle = 60 

estimator cycle 6 I ave of 5 1 cycles combination simple average combined average corr 
k(co1lision) 0.889398 0.884906 0.0035 k(coVab3) 0.883863 0.0024 0.883190 0.0021 0.3443 
k(absop1ion) 0.897364 0.882819 0.0022 k(abd1kln) 0.884004 0.0024 0 883249 0.0021 0.3341 
k@k length) 0.885938 0.885189 0.0035 k(tk Idcol) 0.885048 0.0035 0.885033 0.0035 0.9869 
remlife(co1) 1.11868+04 1.14538+040.0042 k(col/abdtkIn) 0.884305 0.0027 0.883270 0.0021 
remMe(abs) 1.1286E+04 1.1452E+04 0.0041 life(coVabs) 1.14538+04 0 0041 3.14528+04 0.0041 0.9724 
source points generated 3049 
wto, stabalizer, presents, previous 0.984 1.135 3049 3076 

source distribution willento file srcip cycle = 61 

estimator cycle 62 avc of 52 cycles combination simple average combined average corr 
k(co1lision) 0.858190 0 884392 0.0035 k(col/abs) 0.883678 0.0023 0 883221 0.0021 0.3258 
k(absorption) 0.890340 0.882964 0.0021 k(abdtk In) 0.883885 0.0023 0.883303 0.0021 0.3210 
k@k lengfh) 0.86531 1 0.884807 0.0035 k(tk ldcol) 0.884600 0.0035 0.884673 0.0035 0.9863 
remlife(co1) I.l044E+04 1.14458+04 0.0042 k(col/abdtk I )  0.884054 0.0026 0.883325 0 0021 
remlife(abs) 1 31658+04 1.l447E+040.0040 life(coliabs) 1.1446E+040.0041 1.14478-104 0.0041 0.9720 
source points generated 2802 
wio, stabalizer, presents, previous 1.071 1.181 2802 3049 

source distribution wmen  to file srctp cyde = 62 

estimator cycle 63 ave of 53 cycles combination simple average combined avcragc mrr 
k(m1lision) 0 928938 0.885233 0.0035 k(col/abs) 0.884234 0.0024 0.883549 0.0021 0.3494 
k(abrop1ion) 0.897372 0.883236 0.0021 k(abdik In) 0.884412 0.0023 0.883621 0.0021 0.3439 
k(lrk le"&) 0.926259 0.885589 0 0035 k(tk Idwl) 0.885411 0.0035 0.885540 0.0036 0.9871 
rem lie(wl) 1.14478+04 1.14458+04 0.0041 k(col/abdtk In) 0.884686 0.0027 0 883670 0.0021 
remlife(nbs) 1.1354Ei04 1.14458+04 0.0040 lie(coVabs) 1.14458+040.0040 1 14458-04 0.0040 0 9713 
source points generated 3209 
wo, stabalizer, presents, prwious 0.935 1.127 3209 2802 

source distribution wrinen lo file s'ctp cycle = 63 

Btimator cycle 64 21yc of 54 cycles combination simple averago combined w e r a g  corr 
k(m1lirion) 0.875448 0.885052 0.0035 k(col/abs) 0.884269 0.0023 0.883745 0.0020 0.3377 
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k(absorpiion) 0.896744 0.883486 0.0021 k(abdtk In) 0.884408 0.0023 0.883805 0.0020 0 3281 
k(trk1ength) 0 871569 0.885329 0.0035 k(tk Idcol) 0.885190 0.0035 0,885269 0 0035 0.9868 
remlite(co1) 1.11878+04 1.14408+04 0.0041 k(collabs/lk In) 0.884622 0.0026 0,883854 0.0021 
remlife(abs) 1 12738+04 1 14428+040.0039 I!fe(coWabs) 1.1441E+040.0040 1.14428+04 0.0039 0.9710 
source points generated 283 1 
wto,stabalizer,preseds,previous 1.060 1.184 2831 3209 

source distribution winen lo file srdp cycle = 64 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*I* 

dumpno. 9onfilemnlpe rips= 191945 toll= 38206043 ctm= 128.87 m =  303916282 

estimator cycle 65 w e  of 55 cycles combination simple merase combined werilgc corr 
k(co1iision) 0.879874 0.8849570.0034 k(col/abs) 0.884292 0.0023 0.883851 0.0020 0.3341 
k(absorp1ion) 0.891283 0.883628 0.0021 k(abdtk In) 0.884434 0.0023 0.88391 I 0 0020 0.3246 
k(trk length) 0.880392 0,885239 0.0034 k(ik Inlcol) 0.885098 0,0034 0.885179 0 0034 0.9868 
remlife(co1) I.l786E+04 1.1447Et04 0.0040 k(coliabd1k In) 0.884608 0 0026 0.883960 0.0020 
remlife(nbs) 1.1791Et04 1.14488+04 0.0039 life(coliabr) 1.14478+04 0.0039 1.34498+04 0.0039 0 9716 
source points generated 2959 
wt~,shbalizer,presents,previous 1.014 1.175 2959 2831 

source distribution wrinento file srcip cycle = 65 

e3limalor cycle 66 aye of 56 cycles combination simple avera~e combined average corr 
k(col1ision) 0,882757 0.884918 0.0034 k(coliabs) 0.884488 0.0022 0.884219 0.0020 0 3218 
k(absoqiion) 0 907754 0.884058 0.0021 k(sbdtkIn) 0.884661 0.0022 0.884291 0 0020 0.3175 
k(trkkn$h) 0 886564 0.885263 0.0033 k(tkldco1) 0.885091 0.0033 0.885188 0.0034 0.9866 
remlXe(co1) l . l l l lE+04 1.1441E+040.0040 k(coWabdtk1n) 0.8847470 0025 0.884318 0.0020 
remlife(abs) 1 11588+04 1.1443E1040.0038 life(coWabs) 1.14428+040.0039 1.14448+04 0.0039 0.9719 
sourcc points Senerated 2864 
wto, stabalizer, prcsenl s, provious 1.047 1.199 2864 2959 

source distribution wrinen to file srctp cycle = 66 

&mator cycle 67 aye of 57 cycles combination simple average combmcd averase c o r  
k(col1ision) 0.890306 0.885013 0 0033 k(collnbs) 0 884566 0.0022 0.884286 0.0020 0.3225 
k(absorption) 0.887531 0.884119 0.0021 k(abd1k In) 0.884724 0.0022 0.884352 0.0020 0.3180 
k(irk length) 0.889056 0 885330 0.0033 k(tk Idcol) 0.885171 0.0033 0.885264 0.0033 0.9866 
rem life(co1) 1.12628+04 1.1437E+04 0.0039 k(coWabdik In) 0.884821 0.0025 0 884380 0.0020 
remlif<abs) 1.12278+04 1.14398+04 0.0038 life(coWabs) 1.1438Ei-04 0.003R I 14408+04 0.0038 0.9719 
source points generated 2972 
wto, stabnlizer, present s, previous 1.009 1.191 2972 2864 

source distribution writlcn to file srdp cycle = 67 

mimator cyclo 68 w e  of 58 cycles combination simple average combined avcrap c o r  
k(collision) 0.880456 0.884934 0.0033 k(caliabs) 0.884461 0.0022 0.884165 0.0019 0.3235 
k(absorp1ion) 0.876447 0.883987 0.0020 k(abdlk In) 0.884575 0.0022 0.884213 0 0019 0.3209 
k(trk length) 0.875664 0.885163 0.0032 k(tk Idcol) 0.885049 0.0032 0.885102 0.0033 0.9861 
rem lif<wl) 1.1519Et04 1.1439Et04 0,0039 k(coWabsitk In) 0.884695 0.0025 0.884220 0.0020 
rem life(abs) 1.150SE+04 1.1440E+04 0.0037 life(coli*bs) 1.14408-04 0.0038 1.1441Et04 0.0037 0.9720 
source points generated 2926 
\>to, shbalzer, present s, previous I.025 1.203 2926 2972 

source &&bution winen 10 file srdp cycle = 68 

slimator cycle 69 w e  of 59 cycles combination simple average combined average corr 
k(collision) 0.869454 0.884672 0.0032 k(col/abs) 0.884179 0.0022 0.883873 0.0019 0.3331 
k(absorp1ion) 0.866286 0.883687 0.0020 k(abdtk In) 0.884259 0.0022 0 883905 0.0019 0.3339 
k(trk length) 0.865607 0.884832 0.0032 k(tk Idcal) 0.884752 0.0032 0.884774 0.0032 0.9859 
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rem life(co1) 1.1657B+04 1.1442E+04 0 0038 k(coWabdIk In) 0 884397 0.0024 0.883897 0.0020 
remlife(abs) 1.1709E+04 1.1445E+04 0.0037 life(coWabs) 1.1444B+04 0.0037 1.14468+04 0.0037 0.9719 
source points generated 2960 
wto, slabalizer, presents, previous 1.014 1.204 2960 2926 

source distribution winen lo file mlp  cycle = 69 

estimator cycle 70 ave of 60 cycles combination simple merase combined avorage con 
k(col1ision) 0.880830 0.884608 0.0032 k(coWabs) 0.884356 0.0021 0.884210 0.0019 0.3186 
k(nbsorp1ian) 0.908764 0.884105 0.0020 k(abs/fk In) 0.884460 0.0021 0.884254 0 0019 0.3235 
k(trk length) 0.883881 0.884816 0.0031 k(1k Idcol) 0.884712 0.0031 0.884742 0.0032 0.9858 
rernlife(co1) 1.0999E+04 1 1435E+04 0.0038 k(coWabdlk In) 0.884509 0.0024 0.884226 0 0020 
rernlife(abs) l.O923E+04 1.1436E+04 0.0037 life(coUsbs) 1.1436Et04 0.0037 1 1436B+04 0.0037 0 9722 
source points generated 3 107 
\+io, stsbalizer, presents, previous 0.966 1.180 3107 2960 

S W ~  distribution wrinen to file xctp cycle = 70 

estimator cycle 71 ave of 61 cycles combination simple average combined average corn 
k(eol1ision) 0.843478 0.883933 0.0032 k(coWabs) 0.883935 0.0022 0.883937 0.0019 0 3305 
k(absorp1ion) 0.873877 0.883937 0.0020 k(abdlk In) 0.883995 0.0022 0.883959 0.0019 0.3355 
k(irklength) 0.838289 0.884053 0.0032 k(tkldco1) 0.883993 0.0032 0.883976 0.0032 0.9862 
rem life(col) 1.1584E+04 1.1438E+04 0.0038 k(coliabd1k In) 0.883975 0.0024 0.883931 0.0020 
remlife(abs) 1.1671E+04 1.1440B+04 0.0036 life(coVabs) 1.1439B+04 0.0037 1.1440E+04 0 0037 0.9717 
source points generated 2942 
wio, sfabalizer, presents,previous 1020 1.202 2942 3107 

source distribution witlcn lo file srctp cycle = 71 

estimator cycle 72 m e  of 62 cycles combination simple average combined averap corn 
k(col1ision) 0.923878 0.884578 0.0032 k(coWabs) 0.884408 0.0022 0.884298 0.0019 0.3556 
k(absorption) 0.902600 0.884238 0.0020 k(abd1kln) 0.884438 0.0022 0.884308 0.0019 0.3583 
k(irk length) 0.920283 0.884637 0.0032 k(tk Inicol) 0.884608 0.0032 0.884609 0.0032 0.9866 
rem life(co1) 1.1227B+04 1.1434B-104 0.0037 k(coWabsnk In) 0.884484 0.0025 0 884301 0.0020 
rem life(abs) 1.1 107E+04 1.14358+04 0.0036 life(coWabs) 1.1434Et04 0.0036 1.1435E+O4 0.0036 0.9708 
source points generated 3341 
wto, slabalizer, presents, previous 0.898 1.140 3341 2942 

source dislribution written to file srctp cycle = 72 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
f i l l  

dumpno. IOonfilemntpe nps= 215506 coli= 42949410 ctm= 144.84 m= 341584866 

eStimalor cycle 73 avo of 63 cycles combination simple average combined average corn 
k(col1ision) 0.898879 0.884805 0.0032 k(colfabs) 0.884583 0 0022 0.884439 0.0019 0.3592 
k(absorption) 0.892027 0.884362 0.0020 k(abdtk In) 0.884630 0.0022 0.884454 0.0019 0.3625 
k(trk le@) 0.901 115 0.884899 0.0032 k(lk Wcol) 0.884852 0.0032 0.884850 0.0032 0.9867 
rem life(col) 1.1 140Et04 1.1429E+04 0.0037 k(coliabd1k In) 0.884689 0.0024 0.884441 0.0019 
Tern lifk(abs) 1.1 ISIE+04 1.1430Et04 0.0036 life(coWabs) 1.1430E+04 0.0036 1.1430B+04 0.0036 0.9712 
source point$ pnerated 2850 
-70, stabalizer, presents, previous 1.053 1.206 2850 3341 

source distribution writtento file srctp cycle = 73 

estimator cycle 74 BVC of 64 cycles combination simple average combined avsrap corn 
k(collision) 0.8501 12 0.884263 0.0032 k(coWnbs) 0.884161 0.0022 0.884093 0.0019 0.3803 
k(abrorp1ion) 0.865032 0.884060 0.0020 k(abs/tk In) 0.884223 0.0022 0.8841 13 0.0019 0.3824 
k(trk length) 0.852127 0.8843870.0032 k(lk Idd)  0.884325 0.0032 0.884332 0.0032 0.9871 
rcrnlife(co1) 1 1491Ei04 1.1430B+040.0036 k(coWabdtk1n) 0.884236 0.0025 0.884101 0.0019 
remlife(abs) 1.1516E+04 1.1432E+O4 0.0035 lifi(ca1iabs) 1.1431Et04 0.0035 1.1432B+04 0.0036 0.971 1 

58 



HNF-2594, Rev 1 

source points generated 2891 
wto,stabalizer, presents, previous 1.038 1213 2891 2850 

source distribution willen to file s’clp cycle = 74 

estimator cycle 75 m e  of 65 cycles combination simple average combined avcra~e con 
k(col1ision) 0.887964 0.884320 0.0031 k(coWabs) 0.884366 0.0022 0.884397 0.0019 0.3766 
k(absorp1ion) 0.907009 0.884413 0.0020 k(abd1k In) 0.884407 0.0022 0.88441 1 0.0019 0.3756 
k(lrk length) 0.885288 0.884401 0.0031 k(& Idcol) 0.884360 0.0031 0.884366 0.0032 0.9870 
remlife(co1) 1.1272E+04 1.1428E+O4 0.0036 k(coWabd1k In) 0.884378 0.0024 0.884407 0.0019 
romlife(abs) 1.1331E+04 I.l430E+04 0 0035 life(coWabs) 1.1429E+040.0035 3.1430E-1-04 0.0035 0.9710 
source points generated 3 163 
wto, stabalizer, presents, previous 0.948 1.173 3163 2891 

source distribution writtento file srctp cyclc = 75 

estimator cycle 76 ave of 66 cycles combination simple average combined average con 
k(col1ision) 0.869824 0.884100 0.0031 k(co!hbs) 0.884306 0.0021 0.884439 0 0019 0.3702 
k(nbsorp1ian) 0.890953 0.884512 0.0020 k(abd1k I )  0 884335 0.0021 0.884449 0.0017 0.3685 
k(lrklength) 0.868370 0.884158 0.0031 k(tkIdco1) 0.884129 0.0031 0.884131 0.0031 0.9870 
remlife(co1) 1.1219E+04 1.1425E+04 0.0035 k(mVabdtk In) 0.884257 0.0024 0.884447 0 0019 
remlife(abs) 1.1272E+04 1.1428E+04 0.0034 life(coWabs) 1.1426E+04 0.0035 1.1428E+O4 0.0035 0.9710 
source points generated 2879 
wto, stabalizer, presents, previous 1.042 1.215 2879 3163 

source distribution writtento file srctp cycle = 76 

estimator cycle 77 ave of 67 cycles combination simple average combined averase con 
k(col1ision) 0.890351 0.884193 0.0031 k(coWabs) 0.884475 0.0021 0.884655 0.0019 0.3712 
k(absorp1ion) 0.900934 0.884757 0.0020 k(abd1k In) 0.884495 0.0021 0.884661 0.0019 0.3686 
k(trk lon$h) 0.889225 0.884233 0.0031 k(1k Idcol) 0 884213 0.0031 0.884215 0.0031 0.9870 
rem life(co1) 1.131 IE-104 1.14238+04 0.0035 k(coWabd1k In) 0.884395 0.0024 0.884660 0.0019 
rem life(abs) 1.1296E+04 1.1426E+04 0.0034 life(coWabs) 1.1424E+04 0.0034 1.1426E+04 0.0034 0.9710 
source points generated 3045 
wto, stabalizor, presents, previous 0 985 1.194 3045 2879 

s o l m e  distribution wnllen to file srctp cycle = 77 

esiimatar cycle 78 m e  of 68 cycles combination simple average combined averagc corr 
k(col1ision) 0.870794 0.883996 0.0030 k(coWabs) 0.884569 0.0021 0.884907 0 0019 0.3449 
k(absorption) 0.910867 0.885141 0 0020 k(abdlkIn) 0.884587 0 0021 0.884913 0.0019 0.3420 
k(lck lenglh) 0.870584 0.884033 0.0030 k(&ldcol) 0.884014 0.0030 0.884016 0.0030 0.9871 
remlife(co1) 1.0989E+04 1.1417E+04 0.0035 k(coWabdik1n) 0.884390 0.0023 0.884911 0.0019 
remlife(abs) 1.1120Et04 1.1421E+04 0.0034 life(mWabs) 1.1419E+04 0.0034 1.1422E104 0 0034 0.9706 
source points generated 2849 
Uno, st?balrzer, p~esent s, previous 1.053 1 232 2849 3045 

source distribution wincnto file srclp cycle = 78 

mimator cycle 79 aye of 69 cycles combination simple average combined average c o r  
k(col1ision) 0.877695 0.883905 0.0030 k(wVabs) 0.884375 0.0021 0.884646 0.0017 0.3455 
k(abrorp1ion) 0.864721 0.884845 0.0020 k(absitk In) 0.884371 0.0021 0.884644 0.0019 0.3453 
k(lrk lengh) 0.874684 0.883897 0.0030 k(& Idcol) 0.883901 0.0030 0.883901 0.0030 0.9870 
remlie(co1) 1 1466E+04 1.1417Ei040.0034 k(coliabsitk1n) 0.884216 0.0023 0.884643 0 0019 
rem life(abs) 1 1477E+04 1.1422E+04 0.0033 I&(coWabr) 1.142OE+O4 0.0033 1.1422E104 0.0033 0 9706 
seurce points generated 3000 
wlo, stabalicr, presents. previous 1.000 1.216 3000 2849 

source distribution written to file srdp cycle = 79 

aimator cycle 80 m e  af 70 cycles combination simple average combined avcragc con 
k(col1ision) 0.938316 0.884682 0.0031 k(coUabs) 0.884886 0.0021 0.885015 0.0019 0.3682 
k(absorp1ion) 0.902037 0.885091 0.0020 k(abs/tk In) 0.884898 0.0021 0.885020 0.0019 0.3684 
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k(trk lensh) 0.940521 0.884706 0.0031 k(tk Inicol) 0.884694 0.0031 0 884691 0.0031 0.9880 
remliie(col) 1.1409E+04 I.l417E+040 0034 k(col/abdlkIn) 0.884826 0.0024 0.885016 0.0019 
remIifNabs) 1.1356E+04 1.1421E+O4 0.0033 life(eoVabs) 1.1419Ei04 0.0033 l.l421E+04 0.0033 0.9704 
source points generated 3 144 
wto, stabalizer, present s, praious 0.954 1 189 3144 3000 

source distributionwinen to file srdp cycle = 80 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

dumpno. I I  onfileruntpe nps= 239524 toll= 47708947 clm= 16088 m= 379444502 
**I 

estimdor cycle 81 ave of 71 cycles combination simple average combined avorage con 
k(collision) 0.860469 0.884341 0.0031 k(coliabs) 0.884576 0.0021 0.884725 0.0019 0.3809 
k(absorption) 0.865158 0.884810 0.0020 k(abdlk1n) 0.884591 0 0021 0.884731 0.0019 0.3808 
k(lrk1engIh) 0 860989 0.884372 0.0031 k(1k Idcol) 0.884357 0.0030 0.884353 0.0031 0.9882 
remlife(col) 1.1593E+04 1.1420E+04 0.0033 k(col/abs/tk In) 0.884508 0.0024 0.884726 0.0019 
rem life(abs) 1 1579E+04 1.1423E+04 0.0032 life(coVabs) 1.34223+04 0.0033 1.1424E104 0 0032 0.9705 
source points generated 271 1 
wto,stabalizer,presenls,prcvious 1.107 1.273 2711 3144 

source distribution wrinen to  file srctp cycle = 8 1 

estimator cycle 82 ave of 72 cycles combination simple average combmed average COX 

k(collision) 0.885371 0.884355 0.0030 k(coliabs) 0.884652 0.0021 0.884839 0.0019 0.3801 
k(absorpfion) 0.894719 0 8849480.0019 k(abs/tkln) 0.884671 0.0021 0.8848470.0019 03802 
k(1rklength) 0.885926 0.884394 0 0030 k(1kldcol) 0.884375 0.0030 0.884370 0.0030 0.9882 
rem life(c01) 1.1454E+04 1.1420E+04 0.0033 k((coVabd1k In) 0.884566 0.0023 0.884840 0.0019 
remlife(abs) 1.1445E+04 1.1424E+04 0.0032 life(colid4 1.1422E+04 0.0032 1.1424B+04 0 0032 0.9705 
source points generated 3079 
wto, stabalizer, present s, previous 0.974 1.228 3079 271 1 

source distribution wmen to file srclp cycle = 82 

estimator cycle 83 w e  of 73 cycles combinalion simple average combined nverage corr 
k(collision) 0.882879 0.884335 0.0030 k(coVaba) 0.884493 0.0021 0.884589 0.0019 0.3757 
k(absorpti0n) 0.863268 0.884651 0.0019 k(abd1k In) 0.884508 0.0021 0.884596 0.0019 0.3762 
k(tk len$h) 0.882373 0.884366 0.0030 k(tk Idcol) 0.884351 0.0030 0 884347 0.0030 0.9882 
remlifo(co1) 1.1915E+04 l.I427E+04 0.0033 k(coliabdtkIn) 0.884451 0.0023 0.884590 0.0019 
remlife(nbs) 1.1868E+04 1.1430E-104 0.0032 life(coVabs) 1.1428E+O4 0.0032 1.1430E+04 0.0032 0.9713 
source points generated 2947 
wto, stabalizer, presents, previous 1.018 1.248 2947 3079 

source distribution written lo tilesrdp cycle = 83 

eStimalor cycle 84 a w  of 74 cyclcs combination simple average combined averqe COX 

k(collision) 0.865827 0.884085 0.0029 k(coliabs) 0.884213 0.0021 0.884290 0 0019 0.3852 
k(absorp1ion) 0.861672 0.884340 0.0019 k(absitk 1") 0.884231 0.0021 0.884297 0 0019 0.3854 
k(wk le@) 0.866224 0.884121 0.0029 k(lk Idd) 0.8844103 0 0029 0.884099 0.0030 0 9883 
remlife(~0l) 1.2462E-04 1.1441E+04 0.0035 k(coliabsl1k In) 0.884182 0.0023 0.884292 0.0019 
rem lifdabs) 1.2424Et04 1.1443E+04 0.0033 Iife(coliabr) 1.1442E~04 0.0034 1.1444E-04 0.0034 0.9749 
source paints generated 2929 
wio, stabalizer, present s, previous 1.024 1 257 2929 2947 

source distribution written lo file srdp cycle = 84 

estimator cycle 85 aye of 75 cycles combination simple average combined average corn 
k(collision) 0.899098 0.884285 0.0029 k(mVabs) 0.884435 0.0020 0 884525 0.0019 0.3912 
k(ahorp1ion) 0.902721 0.884585 0.0019 k(abd1k In) 0.884486 0.0020 0.884546 0.0019 0.3941 
k(wk 1engIh) 0.904052 0.884387 0.0029 k(tk Idcol) 0.884336 0.0029 0.884316 0.0029 0.9881 
remIiie(co1) 1.0875E+04 1.3433E104 0.0035 k(coliabdlk In) 0.884419 0.0023 0.884521 0.0019 
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rem life(abs) 1.0980E+04 1.1437E+04 0.0033 life(coliabs) 1.1435E104 0.0034 1.1438E+04 0.0034 0 9752 
source points generated 3129 
wto, stlbnlizer, present s, previous 0.959 1.225 3129 2929 

source distribution written io tile srclp cycle = 85 

estimator cycle 86 w e  of 76 cycles combinittian simple average combined average con 
k(co1lisian) 0.873889 0 884149 0.0029 k(cohbs) 0.884253 0 0020 0.884315 0.0019 0.3943 
k(absorp1ion) 0.867237 0.884357 0.0019 k(abd1k In) 0.884304 0.0020 0 884336 0.0019 0.3971 
k(4.k length) 0.874088 0 884251 0.0029 k(tk Idcol) 0.884200 0.0029 0.884180 0.0029 0.9881 
remlife(co1) 1.163133+04 1.143611-104 0.0034 k(coliabdlkIn) 0.8842520.0023 0 884310 0.0019 
remlife(abs) I.l635E+04 I.l440E+04 0.0033 life(coli&s) 1.143833104 0.0034 3.144133+04 0.0033 0.9754 
source points generated 2878 
wto, stabalizer, present s, previous 1 042 1.266 2878 3129 

source distribution writlen to tile srcip cycle = 86 

estimator cycle 87 me of 77 cycles combination simple average combined average c o r  
k(col1ision) 0.850066 0 883706 0.0029 k(colidx) 0.883920 0.0020 0.884051 0.0019 0.4077 
k(absorp1ion) 0.867158 0.884134 0.0019 k(abd1k In) 0.883979 0.0020 0.884075 0,0019 0.4100 
k(4.k length) 0.85 1454 0.883825 0 0029 k(tk Inlcol) 0 883766 0.0029 0.883748 0.0029 0.9884 
remlife(co1) 1.141033+04 1.143633+04 0.0034 k(coliabsitk In) 0.883888 0.0023 0 884049 0.0019 
remlif<abs) 1.1475E+04 1.144033104 0.0033 life(colinbs) 1.1438Et04 0.0033 I.l44133+04 0.0033 0.9751 
source points generated 2864 
wto, stabalizer, present s, previous 1.047 1.282 2864 2878 

source distribution written lo file xctp cyde = 87 

eslimalor cycle 88 ave of 78 cycles combination simple average combined average con 
k(co1lision) 0.924979 0.884235 0.0029 k(coliabs) 0.884375 0.0021 0.884463 0.0019 0.4346 
k(absorp1ion) 0.913809 0.884514 0.0019 k(abd1k In) 0.884437 0.0021 0.884487 0.0019 0.4370 
k(1rk length) 0.925544 0.884360 0.0029 k(1k Inicol) 0.884298 0.0029 0 884276 0.0029 0.9889 
remlife(co1) 1.160633+04 1.143833+04 0.0034 k(coliabdtk1n) 0.884370 0.0023 0 884459 0.0019 
remlife(abs) 1.153533+04 1.1441E+04 0.0032 Iife(cdhbs) 1.144033104 0.0033 3.144233+04 0.0032 0.9749 
source points generated 3232 
wto, stabalizer, present s, previous 0.928 1.226 3232 2864 

source distribution written to file srdp cycle = 88 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** 
dumpno. 12 onfiletuntpe rips= 263205 toll= 52520965 clm= 177.06 t u n =  417615376 

estimator cycle 89 ave of 79 cycles combinntion simple average combined *vemge con 
k(col1ision) 0.901005 0.884447 0.0029 k(coliabs) 0.884540 0.0021 0.884599 0.0019 0.4378 
k(absorp1ion) 0.893836 0.884632 0.0019 k(abd1k In) 0.884596 0.0021 0.884619 0.0019 0.4400 
k(kk length) 0.900193 0.884560 0.0029 k(tk Inlcol) 0.884504 0.0029 0 884487 0.0029 0.9890 
rem lip(col) 1.172233+04 1.144233+04 0.0033 k(coliabdtk In) 0.884547 0.0023 0 884596 0.0019 
rernlife(abs) 1.160833~04 1.144333+04 0.0032 life(col/abs) 1.1442Et04 0.0032 1.144433+04 0.0032 0.9744 
source points generaled 2947 
\\to, stabalirer, present s, previous 1.018 1.261 2947 3232 

source distribution winen lo tile rrclp cycle = 89 

Mimator cycle 90 w e  of 80 cycles combination simple averap combined avecra~e corr 
k(w1lision) 0 844078 0.883943 0.0029 k(coWabr) 0.884348 0.0020 0.884608 0.0019 0.4139 
k(abrorp1im) 0.894405 0.884754 0.0019 k(absiik In) 0.884405 0.0020 0.884630 0.0019 0.4161 
k(uk le@) 0.844161 0.884055 0.0029 k(tk lnieol) 0.883999 0.0029 0.883982 0.0029 0.9894 
rem life(co1) 1.1070E+04 1.14378+04 0.0033 k(coUabsi1k In) 0.884251 0.0023 0.884605 0.0019 
rem lifgabs) 1.1161E+04 1.1440E+04 0.0032 lif<wl/abs) 1,143833'04 0 0032 1.1441Et04 0.0032 0.9744 
source points generated 2855 
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wto, stabalizer, presents, previous 1.051 1.288 2855 2947 

source distribution willen to tile srctp cycle = 90 

estimator cycle 9 1 me of 8 1 cycles combination simple average combined average con 
k(co1lision) 0.904106 0.884192 0.0029 k(col/abs) 0.884515 0.0020 0.884724 0.0018 0.4164 
k(absorption) 0.891611 0.884839 0.0019 k(abd1kln) 0.884535 0.0020 0.884732 0.0018 0.4181 
k(trklength) 0.898292 0.884231 0.0029 k(tkldco1) 0.884211 0.0029 0.884210 0.0029 0.9891 
remlife(co1) 1.1136E+04 I.l433E+04 0.0033 k(col/abdlkIn) 0.884421 0.0023 0 884725 0.0018 
remlif<abs) 1.1079E+04 1.1435E+04 0.0031 life(col/dx) 1.1434E+04 0 0032 3.1436E+04 0.0032 0.9744 
source points generated 3233 
wto, stabalizer, presents, previous 0.928 1.230 3233 2855 

source distribution wrincn to file srrctp cycle = 9 1 

estimator cycle 92 ave of 82 cycles combination simple average combined average corr 
k(col1ision) 0.870126 0.884020 0.0029 k(coUabs) 0.884395 0.0020 0.884638 0.0018 0.4179 
k(absorp1ion) 0.879192 0.884770 0.0019 k(absitk1n) 0.884400 0.0020 0.884642 0.0018 0.4197 
k(lrk lensh) 0.867813 0 884031 0.0029 k(tk Idcol) 0.884026 0.0028 0 884025 0.0029 0.9891 
rem life(c01) 1.1 184E104 1.1430E+04 0.0033 k(coUabs/lkln) 0 884274 0.0022 0.884638 0.0018 
rem life(abs) I.l209E+04 1.1433E+04 0.0031 life(eol/abs) I.l431E+04 0.0032 1.1434E+04 0.0031 0.9746 
source points senerated 2857 
wto, stabalizer, presents, previous 1.050 1.288 1857 3233 

source distribution willen to file srctp cycle = 92 

estimator cycle 93 w e  of 83 c y d s  combination simple average combined averase COLT 

k(collision) 0.855180 0.883673 0.0028 k(coVabs) 0.884274 0.0020 0.884661 0 0018 0.4041 
k(absarptmn) 0.893489 0,884875 0.0018 k((abs/lk In) 0.884281 0.0020 0 884666 0.0018 0.4062 
k(trk length) 0.855528 0.883688 0.0028 k(lk Idcol) 0.883680 0.0028 0.883679 0 0029 0.9893 
remlif<wl) 1.1342E+04 1.1429E+04 0.0032 k(eoUabd?k In) 0.884078 0.0022 0.884661 0 0018 
remlife(abs) 1.1380E+04 I.l432E+04 0.0031 life(coVabs) l.I431E+040.0031 1.14338+04 0.0031 0 9745 
source points generated 2894 
wto, stabalizer, present s, previous 1.037 1 295 2894 2857 

source distribution winento file srctp cycle = 93 

estimatar cycle 94 aye of 84 cycles combination simple average eombinod average c o r  
k(co1lision) 0.909854 0.883984 0.0028 k(coVabs) 0.884519 0.0020 0.884869 0.0018 0 4123 
k(absorption) 0.899951 0.885055 0.0018 k(abd1k In) 0.884533 0.0020 0.884877 0 0018 0.4146 
k(1rklength) 0.910898 0.884011 0.0028 k(lk1dcol) 0.883998 0.0028 0.883995 0.0028 0.9894 
remlife(co1) 1.0809E+04 1.1422E+04 0.0033 k(collabsltk1n) 0.884350 0.0022 0.884869 0.0018 
remlife(abs) 1.0852E+04 1.1425E+04 0.0031 life(wWabs) 1.1423Er04 0.0032 1.1427E+O4 0.0031 0.9755 
source points generated 3 177 
wto, stabalizer, present s, previous 0.944 1.250 3 177 2894 

source distribution winento file srdp cycle = 94 

estimator cycle 95 aye of 85 cycles combination simple average wmbined average COLT 

k(wllirion) 0.879158 0.883928 0 0028 k(col/abr) 0.884451 0.0020 0.884792 0.0018 0.4128 
k(absorption) 0.878186 0.884974 0.0018 k(abdlk In) 0.884467 0.0020 0.884800 0.0018 0.4150 
k(trk length) 0.879639 0 883960 0.0028 k(lk Idcol) 0.883944 0.0028 0 883941 0.0028 0.9894 
remlif<wl) 1.1633E+04 1.1424Ei040.0032 k(wUnWLk1n) 0.884287 0.0022 0.884792 0.0018 
rmlife(abs) 1.1638E104 1.1428E+04 0.0031 life(w!Jabs) 1.1426Et040.0031 1.1429Et04 0.0031 0 9756 
souice points generated 2980 
$\to, stabalizer, pnjent s, prwious 1.007 1.273 2980 3177 

source distribution winen to tile srctp cycle = 9 5 

eEtma10r cycle 96 BVC of 86 cycles combination simple average combined average con 
k(collirion) 0.949684 0.884692 0.0029 k(col/abs) 0.885017 0.0020 0.885250 0.0018 0 4513 
k(absorption) 0.916669 0.885342 0.0018 k(abdlk In) 0.885004 0.0020 0.885244 0 0018 0.4510 
k(trk le"&) 0.944584 0.884665 0.0029 k(!k Wcol) 0.884679 0.0029 0.884672 0.0029 0.9900 
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rem life(co1) 1.1325E+04 1.1423E+04 0.0032 k(coWabshk In) 0.884900 0.0023 0.885244 0,0018 
remlife(nbs) 1.1237E+04 1.1425E+04 0.0030 life(coWabs) 1.1424E-1040.0031 1 1426E+04 0.0031 0 9751 
source points generated 3279 
wto, sfabalizer, presents, previous 0.915 1.219 3279 2980 

source distribution wrinen to file srclp cy& = 96 

estimator cycle 97 aye of 87 cycles combination simple average combined avcrage c o r  
k(co1lision) 0.908804 0.884969 0.0029 k(eoWabs) 0.885169 0.0020 0.885314 0.0018 0.4504 
k(absorption) 0.887687 0.885369 0.0018 k(abd1k In) 0.885149 0.0020 0.885307 0.0018 0.4503 
k(trk length) 0.907529 0.884928 0 0029 k(& Idcol) 0.884949 0.0029 0.884937 0.0029 0.9901 
rem life(co1) 1.1588Ei-04 1.1425E+04 0.0032 k((coWabd1k In) 0.885089 0.0022 0.885305 0.0018 
rem life(abs) 1.1548Et04 1.1427E+04 0.0030 life(coWabs) 1.142GE+04 0.0031 1.1428E104 0.0030 0.9751 
source points generated 2801 
wto, slabalizer, presents, prcvious 1.071 1.297 2801 3279 

source distribution wrinen to tile srcip cycle = 97 

&ator cycle 98 ave of 88 cycles combination simple average combined average cor 
k(col1ision) 0.916479 0.885327 0 0029 k(coWabs) 0 885610 0.0021 0.885805 0.0019 0.4675 
k(nbsorpiion) 0.931369 0.885892 0.0019 k(abd!kln) 0.885574 0,0020 0.885790 0.0019 0.4647 
k(trk1ength) 0.913795 0.885256 0.0029 k(ikldco1) 0.885292 0.0029 0.885266 0.0029 0.9903 
rem life(c01) 1.0572E+04 1.1415E+04 0.0032 k(coWabd1kln) 0.885492 0.0023 0.885780 0.0019 
rem life(&$) 1.0590E+04 1.1417E+04 0.0031 life(eoWabs) 1.1416E+04 0.0031 1.1418E+04 0.0031 0.9769 
source paints generated 3054 
wto, slabalizer,presents, previous 0.982 1.264 3054 2801 

source distribution wrilien to file srctp cycle = 98 

eStimator cycle 99 w e  of 89 cycles cornbindion simple averase combined average cox 
k(col1ision) 0.894087 0.885426 0.0028 k(collabs) 0.885692 0.0020 0.885877 0.0018 0.4684 
k(absorp1ion) 0.891830 0.885959 0.0019 k(abd1k In) 0.885637 0.0020 0 885855 0.0018 0.4651 
k(trk length) 0.890471 0.885314 0.0028 k(tk Idcol) 0.885370 0.0028 0.885328 0.0028 0.9901 
remlife(co1) 1.1407E+04 1.1415E+040.0032 k(eoWabdtk1n) 0.885566 0.0022 0 885837 0.0018 
romlife(abs) 1.1448E+04 1.1418E+04 0 0031 life(col/abs) 1.1416E+040.0031 1.1419E+04 0.0031 0 9768 
source points generated 2930 
wto, slabalizer, present s, previous 1.024 1.286 2930 3054 

source distribution wrinen to file srctp cycle = 99 

alimator cycle 100 w e  of 90 cycles combination simple average combined average corn 
k(col1ision) 0.892943 0.885509 0.0028 k(cal/abs) 0.88561 I 0 0020 0.885678 0.0018 0 4579 
k(absarp1ion) 0.863747 0.885712 0.0019 k(abd1k In) 0.885544 0.0020 0.885654 0.0018 0.4561 
k(trk le"&) 0.890867 0.885376 0.0028 k(tk ldcol) 0.885443 0.0028 0.885391 0.0028 0.9901 
rem life(co1) 1.1672Et04 1.1418E+04 0.0032 k(coliabsitk In) 0.885532 0.0022 0.885637 0.0018 
rem life(abs) 1.1693E+04 1.1421Et04 0.0030 life(coWabs) 1.1419E+04 0.0031 1.1422Er04 0.0030 0.9769 
source points generated 3005 
Mo, sfabalizer, present s, previous 0.998 1 277 3005 2930 

source distribution wrinento file srclp cycle ~ 100 
lproblem summary 

mnterminated when 100 kcode cycles were done 

uranium 235 in WRAP probid = 09/02/98 16:0458 
0 
neutron -cation tracks weight energy neutron 10s track wei&t energy 

09/02/98 19:28:17 
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(per source particle) (per source panicle) 

source 299444 1 0019Ei00 2.0292E+OO escape 2478 6.1726E-03 1.0779E-02 
energycutoff 0 0 0. 
timecutoff 0 0. 0. 

weightwmdow 0 0. 0 weight window 0 0. 0. 
cellimporlance 0 0. 0. cellimpotiance 0 0. 0. 
weight cutoff 0 1.1975E01 3.7683E-08 weight cutoff 296970 1.2003E-01 3.5857E-08 
energimporfanee 0 0. 0. energyimportance 0 0. 0. 
d&an 0 0. 0 dxiran 0 0. 0. 
forcedcollisions 0 0. 0. forcedcallisions 0 0. 0. 

upscattering 0 0. 6.5300B07 downscattering 0 0 1.9984E+00 

@by) 7 1.43328-05 7.9OlOE-06 lossto (%mi) 3 6.1759E-06 6 5485E-05 
fission 0 0. 0. loss to fission 0 3.6624EOl 2.3820E-03 

exp.transfoIm 0 0. 0. exptnnsfom 0 0. 0 

capture 0 62918E-01 1.7554E-02 

total 299451 1.1216E+00 2.0292E+00 total 299451 1.1216E+00 2.0292E+00 

number ofneutrons banked 4 average lifetime, shakes cutoffs 
neutrontrackr per source particle I.OOOOE+OO escape 6 7417E+03 tco I.OOOOE+34 
neutroncollisionspersource particle 1.9932E+02 capture 1.14238+04 eco 0 0000E+00 
totalneulmn collisions 59685788 capture or escape 1.1395E+04 wcl -5.0000E-01 
net multiplication 1 OOOOE+OO 0.0001 anyternination 1.4126E+O4 wc2 -2.5000E-01 

computer time so far in this run 20 1.30 minutes 
computertime inmcrun 201.26 minutes bank ovedlowsto backup file 0 
source panicles per minute I .4878E+03 field length 0 
landomnumben generated 474650976 most random numbers used was 17694 in history 48447 

range of sampled source weights = 8. I169E-01 to 1.2479E+00 
lneutron activity m each cell 

maximum number ever in bank 2 

print fable 126 

tracks population collisions collisions number flux average average 
cell entering *weight weighted weighted track weight track mfp 

(per hxstory) energy enera (relative) (cm) 

1 1 511283 299448 9031335 2.4891E+01 3.3070E-04 7.1277E-01 9.0971E-01 1.6319E+00 
2 2 340768 202406 50654453 8.8218E+01 4.3257E-05 2.4778&01 5.7858EOl 7.8329E-01 

total 852051 501854 59685788 1.1311E+02 
lneutron weight balance in each cell .- edema1 events printtable 130 

cell entering soume energy time exiting total 
C"t0ff C"t0ff 

1 1 5.0499E.01 1.0019E+00 0.0000E+00 O.OOUOE+OO -9.8345E-01 5.2340EOl 
2 2 9.8345E-01 O.OOOOE+OO 0.0000E+00 0.0000E+00 -5.1 I16601 4.72298-01 

total 1.48843+00 1.0019E+00 O.OOOOE+OO 0.0000E+00 -1.4946EtOO 9.9568E-01 
lne~tron weight balance in each cell - vsriance redualon events printtablc 130 

eel1 wcight cell wei&t energ dklciran forced eqmncntial total 
window importance cutoff impolrance colliSion transform 

I I 0.0000E+00 O.OOOOE+OO -8.2488E-05 0.0000E~00 0.0000E+OO 0.0000E+OO 0.0000E~00 -8.2488E-05 
2 2 O.OOOOE+OO 0 OOOOE+OO -1.9418&04 0.0000E+OO 0.0000E+OO 0.0000E-00 0.0000E-00 -1.9418E-04 

total 0.0000E+OO 0.0000Et00 -2.76668.04 0.0000E+00 0.0000Ei00 0.0000E-00 0.0000E+00 -2.76668-04 
lneutron !wight balance in each cell - physical events printtable 130 

cell ( ~ m )  fission apturc lossto Iosto total 
( ~ s n )  fission 
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I 
2 

1.4332E-05 
0.0000E-100 

O.OOOOE+OO -1.5708E-03 -6.1759E-06 -3.6624E-01 -5.2331E-01 
O.OOOOE+OO -4.7210E-01 O.OOOOE+OO 0 0000E+00 -4.7210&01 

total 1.4332E-05 0 0000E+00 -6.2918E-01 -6.1759&06 3.6624E-01 -9.9541E-01 
lneutron activity of each nuclide in each cell, per source particle print table 140 

cell nuclides atom total collisions weight lost wi&t loss weight gain 
hction collisions *weight to captare l o  fission by (n,xn) 

1 1 92235.50~ 1.62778.03 182716 4.6172801 6.7581502 3 6624841 8.1559E-06 
1001.50~ 6.6558E-01 8224903 2.2554E+Ol 8.7756E-02 0.0000E+OO 0.0000E+OO 
8016.50~ 3.3279E-01 623716 1.8749E+00 1.7457E-03 O.OOOOE+OO O.OOOOE+OO 

2 2 8016.50~ 3.3337E-01 2198640 4.1772E+00 1.5138E-03 0.0000E+00 O.OOOOE+OO 
1001.50~ 6.6663E-01 48455813 8.4041E+01 4.70583-01 O.OOOOE+OO O.OOOOE+OO 

total 59685788 1.1311E+02 6.2918E-01 3.6624E-01 8.3559E-06 

total over all cells for each nuclide total collisions weight lost weight loss weight gain 
callisions * weight lo  capture to fission by (n,sn) 

1ool.5oc 56680716 1.0659E+02 5.5834E-01 O.OOOOE+OO 0 0000E+00 
8016.50~ 2822356 6.0521E+00 3.2596E-03 0.0000E+OO 0 0000E+00 

92235 5Oc 182716 46172E-01 6.7581E02 3.6624E-01 8.1559E-06 
Ikeffresults for: uranium 235 in WRAP probid = 09/02/98 16:0458 

the initial fission neutron source distribution used the 1 lource points that were input on the ksrc card. 
the criticality problem was scheduled to skip 10 cycles and tun a total of IO0 cycles with nominally 
this problem has run 10 inndive cycles with 29592 neutron histories and 90 active cycles with 

3000 neutrons per cycle. 
269852 neutron histories. 

this calculation has completed tlie requested number ofkeff cycles using a total of 
all cells with fissionable material were sampled and had fission neutron source points. 

299444 fission neutron source histories. 

the results ofthe w test for normality applied to the individual collision+ absorptiq and track-lcngth keffcycle valucs me: 

the k( colliaon) cycle values appear normally distributed at the 95 percent confidence level 
the k(absorp1ian) cycle values appear normally distributed at the 95 percent confidence level 
the k(trk length) cycle values appear normally distributed at the 95 percent wnftdence levo1 

I 1 

I I 

1 I 

I I 

I the fmal estimated combined collisiod~bsorpt~odtrack-IcnSth k&= 0.88564 with an estimated standard dcvintion of 0.00163 1 

I the estimated 68,95, & 99 percent keff wnfidencc intenals are 0.88400 10 0.88727,0.88239 lo  0 88889, and 0.88133 to 0.88995 I 

I the stimated collisiodabrorption neuVon removal lifetime = 1.14E-04 second? with nn estimated standnrd deviation of3.48E-07 1 

the estimated werage keffs, one standard deviations, and 68,95, and 99 percent confidence intervals are: 

keffestimator ken' standard deviation 68% confidence 95% confidence 99% confxdence corn 

collirian 0.88551 0.00249 0.8830210 0.88800 0.88055 to 0.89047 0.87893 to 0.89209 
absorption 0.88571 0.00166 0.88405 to 0.88737 0.88241 to 0.88902 0.88133 to 0.89009 

track length 0.88538 0.00247 0.88290 to 0.88785 0.88045 to 0.89030 0.87885 to 0.8919 I 
coliabsam 0.88568 0.00162 0.88403 l o  0.88730 0.8824410 0.88891 0.88139 l o  0.88997 0.4579 
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ab&k le" 0.88565 0.00162 0.88403 lo 0.88728 0.88242 to 0.88888 0.88137 to 0 88994 0.4561 
colitrk len 0.88539 0.00249 0.88290 to 0.88788 0.88044 to 0.89034 0.87882 to 0.89196 0.9901 

coliab&k len 0.88564 0.00163 0.88400 to 0.88727 0.8823910 0 88889 0.88133 lo 0.88995 

ifthe largest of each keff'oecumd on the nexl cycle, the keff'results and 68,95, and 99 percent fonfdence intervals would be: 

keff estimator keff standard deviation 68% confidence 95% confidence 99% coilfidence 

collision 0.88622 0.00256 0.88365 lo 0.88878 0.8811 I to 0.89132 0.87945 lo 0.89298 
absorption 0.88621 0.00172 0.88450 lo 0.88793 0.88280 to 0.88963 0.88168 to 0.89075 

lmcklength 0.88608 0.00254 0.88354 to0 88863 0.88102 to0.89115 0.87936to0.89281 
coliabdlrk len 0 88618 0.00170 0.88447 to 0.88788 0.88279 to 0.88957 0.88168 lo  0.89067 

the estimated collisioniabsorption neutron lifetimes, m e  standard deviations, and 68,95, and 99 percent confidence intervals arc: 

type lifetime(sec) slandard deviation 68% confidence 95% confidence 99% confidence 

removal 1.1422E-04 3.4796E-07 1.1387E-04to 1.1457E-04 1.1352E-04to 1.1491E-04 1.1330E-041o 1.1514E-04 
capture 1.1455E-04 3.0187E-07 1.1425E-04 lo I. l485E-04 1.1395E-04 lo 1. I51 SE-04 1.13758-04 to 1.1535E-04 
fission 5.1 l05E-05 1.350lE-07 5.0970&05 to 5.1240E-05 5.0836E-05 lo 5.1374E-05 5.07488-05 to 5.1461E-05 
escape 6.7572E-05 2.8613E-06 6.4708E-05 to 7 0437E-05 6.1873E-05 lo 7.3272E-05 6.0013E-05 to 7.5132E-05 

laverage ketiresults summed over 2 cycles each to form 45 batch values of koff 

batch start end ketiestimalon by batch average kelfestimators and deviations coUabs/tl keti 
number cycle cycle k(col1) k(abs) k(1raek) k(col1) st dev k(abs) st dev k(track) st dcv k(cid1) $1 dm 

printtable 178 

1 I I  12 0.88229 0.88217 0.88247 
2 13 14 0.89135 0.87280 0 89097 0.88682 0.00453 0.87748 0.00469 
3 15 16 0.87467 0.89230 0.87705 0.882770.00482 0.88242 0.00563 
4 17 18 0.86912 0.87326 0.87129 0.87936 0 00482 0.88013 0.00459 
5 19 20 0.89197 0.87060 0.88904 0 88188 0.00451 0 87823 0.00404 
6 21 22 0.89443 0.89074 0.89940 0.883970.00423 0.88031 0.00390 
7 23 24 0.87460 0.87387 0.87670 0.88263 0.00382 0.87939 0.00342 
8 25 26 0.86523 0.87657 0.86593 0.88046 0.00396 0.87904 0.00299 
9 27 28 0.90063 0.87181 0.90019 0.882700.00415 0.87824 0.00275 
IO 29 30 0.88945 0.88879 0.88956 0.88337 0.00377 0.87929 0.00268 

0.88672 0.00425 
0.88350 0.00405 
0.88045 0.00419 
0.88217 0.00367 
0.88504 0 00415 
0.88385 0.00370 
0.88161 0.00391 
0.88367 0.00402 
0.88426 0.00364 

11 31 32 0.85118 0.88404 0.84861 0.88045 0.00450 0.87972 0.00246 0.88102 0.00462 
12 33 34 0.91361 0.88865 0.91368 0.88321 0.00495 0.88047 0.00237 0 883740.00502 
13 35 36 0.87795 0.87313 0 88054 0.88281 0.00457 0.87990 0.00225 0.88350 0.00463 
14 37 38 0.87087 0.88073 0.87403 0.88195 0.00431 0.87996 0.00208 0.88282 0.00434 
I5 39 40 0.88783 0.87830 0.88782 0.88235 0.00404 0.87985 0.00194 0.88315 0.00405 
16 41 42 0 87056 0.89474 0.86961 0.88161 0.00385 0.88078 0.00204 0.88231 0 00388 
17 43 44 0 89764 0.88892 0.89584 0.88255 0.00373 0.88126 0.00198 0 88310 0.00373 
18 45 46 0.89338 0.88100 0.89322 0.88315 0.00357 0.88125 0 00186 0.88366 0.00356 
19 47 48 0.89933 0.89424 0.89966 0.88400 00034% 0.88193 0.00189 0.88451 0.00347 
20 49 50 0.89599 0.89738 0.89834 0.88460 0.00336 0.88270 0.00195 0.88520 0.00337 

21 51 52 0.90578 0.89613 0.90350 0.88561 0.00335 0.88334 0.00196 0.88607 0.00332 
22 53 54 0.87354 0.89115 0.87323 0.88506 0.00324 0.88370 0.00191 0.88549 0.00322 
23 55 56 0.86856 0.86471 0.86479 0.88435 0.00318 0.88287 0.00200 0.88459 0.00320 
24 57 58 0.91247 0.87059 0.91363 0.88552 0.00326 0.88236 0.00198 0.88580 0 00330 
25 59 60 0.86798 0.88659 0.87024 0.88482 0.00321 0.88253 0.00191 0.88517 0.00322 
26 61 62 0 87379 0.89385 0.87562 0.884390.00311 0.88296 0.00188 0.88481 0.00312 
27 63 64 0.90219 0.89706 0.89891 0.88505 0.00306 0.88349 0 00189 0.88533 0.00305 
28 65 66 0.88132 0.89952 0.88348 0.88492 000296 0.88406 0.00191 0.88526 0.00294 
29 67 68 0.88538 0.88199 0.88236 0.88493 0.00285 0.88399 0.00184 0.88516 0.00284 
30 69 70 0.87514 0.88753 0.87474 0.88461 0.00277 0.88410 0.00178 0.88482 000276 

0.88655 0.00630 
0.88184 0.00353 
0,87938 0.00390 
0.87840 0.00392 
0.87710 0.00309 
0.87711 0.00281 
0.87888 0.00290 

0 87913 0.00212 
0.88018 0.00237 
0.87969 0.00237 

0.87954 0.00208 
0.88063 0.00203 
0 88146 0.00198 
0.88157 0.00187 
0.88229 0.00194 
0.88283 0.00202 

0.87953 o 00224 

0.88380 0.00205 
0.88403 0.00194 
0.88301 0.00199 
0.88291 0.00194 
0 882840.00185 
0.88305 0.00179 
0.88383 0.00181 
0.88421 0.00180 
0.88418 0.00172 
0.88419 0.00165 

0.88432 0.00159 
0.88411 0.00156 
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33 75 76 0.87889 0.89898 0.87683 
34 77 78 0.88057 0.90590 0.87990 
35 79 80 0.90801 0.88338 090760 
36 81 82 0.87292 0.87994 0.87346 
37 83 84 0.87435 0.86247 0.87430 
38 85 86 0.88649 0.88498 0.88907 
39 87 88 0.88752 0.89048 0.88850 
40 89 90 0.87254 0.89412 0.87218 

0.88410 0.00254 
0.88400 0.00247 
0.88468 0.00249 
0.88436 0 00244 
0.88409 0 00239 
0.88415 0.00233 
0 88424 0.00227 
0.88394 0.00223 

0.88451 0.00169 
0.88514 0.00176 
0.88509 0.00171 
0.88495 0.00167 
0.88434 0.00173 
0.88436 0.00169 
0.88451 0.00165 
0.88475 0.00163 

0.88416 0.00253 
0.88403 0.00246 
0.88471 0.00248 
0.88439 0.00243 
0.88412 0 00238 
0.88425 0 00232 
0.88436 0.00226 
0.88406 0 00223 

41 91 92 0.88712 0.88540 0.88305 0.884020.00218 0.884770.00159 0.88403 0.00217 
42 93 94 0.88252 0.89672 0.88321 0.88398 0.00213 0.88505 0.00157 0.88401 0.00212 
43 95 96 0 91442 0.89743 0.9121 1 0.88469 0.00219 0.88534 0.00156 0 88466 0.00217 
44 97 98 0.91264 0.90953 0.91066 0.88533 0.00224 0.88589 0.00162 0.88526 0.00220 
45 99 100 0.89352 0.87779 0.89067 0.88551 0.00219 0.88571 0.00160 0 88538 0.00216 

average keff results summed over 3 cycles each lo form 30 biltch values ofkeff 

batch stat? end keffe~titimalon by batch 
number cycle cycle k(col1) k(abs) k(track) 

I I 1  13 0 88937 0.87596 0.88996 
2 14 16 0.87617 0.88888 0.87704 
3 17 19 0.87107 0.86951 0.87104 
4 20 22 0.89928 0.88689 0.90211 
5 23 25 0.87074 0.88121 0.87412 
6 26 28 0.88957 0.86696 0.88776 
7 29 31 0.88342 0.88862 0.88310 -. ~ ~ 

8 32 34 0.88608 0.88570 0.88480 
9 35 37 0.88217 0.87699 0.88427 
10 38 40 0.87560 0.87777 0.87732 

0.88440 0.00153 
0.88478 0 00155 
0.88497 0.00151 
0.88478 0.00148 
0.88427 0.00153 
0.88431 0.00149 
0.88445 0.00146 
0.88451 0.00142 

0 88452 0.00138 
0 88470 0.00136 
0 88513 0.00139 
0 88567 0.00147 
0 88558 0.00145 

average keffestimalors and deviations collabdll kepi 
k(col1) st dev k(abs) sl dev k(tr8ck) st dev k(ciai1) st dev 

o 8x277 o u r m  0 86232 L rri 646 
11 h7X87L 00545 11 X7X12 I00571 
UXX79700064U UXX031001459 
uX8132LOOS~2 L XXu49000356 
066270UOO479 0875241 0016\ 
uXX2bULOO405 I X7572000344 
u XX321 I 00353 ( XkL47 0 0031rl 

L X U 3 5  0 t l L 2 X l  0 a7985 r, IILZ4( 
I X ~ ~ I U L O ~ ~ I ~  U X X L U J O ~ ~ I ~ ~ ~  

0.88350 0.00646 
0.87935 0.00558 
0 88504 0.00693 
0.88285 0.00579 
0.88367 0.00480 
0.88359 0.00406 
0.88374 0.00352 
0.88380 0.00310 
0.88315 0.00285 

I 1  
12 
13 

41 
44 
47 

14 50 
15 53 
16 56 
17 59 
18 62 
19 65 
20 68 

21 71 
22 74 

43 
46 
49 
52 
55 
58 
61 
64 
67 
70 

73 
76 

...... 

O.a>>39 (r 89467 0 k791X 
08951.. USXI76 llXV326 
I x,723 u 89078 11 a9951 
L 9 0 J 5 0  UilOlIJ5 091149 
bh71.56 0 68341 U.X7282 
b x w i s  0x6756 ~ 8 9 4 9 5  
0x7512 I k9u18 0 xi517 
U88757 Uk8462 Oh8771 
U X X 4 3 I  LY9552 OX8534 
0 87691 0 h83h3 0 87505 

0.88208 0.00262 
0 88315 0.00263 
0.88424 0.00265 
0.88561 0.00282 
0.88494 0.00270 
0.88352 0.00259 
0.88491 0.00251 
0.88305 0.00237 
0.88301 0.00224 
0.88461 0.00217 

0 X81ZU (I UO26b (I hX27L) I 002ul 
u kXl25 0 L1123x u X X I 6 G  0 IIU2>3 
bXX19Xl10lr23O U X X I X X  213 

OxS335Olr0236 L x8519l1~0267 
DXX236LOL2ZZ I XX5XUuI0257 

Xk2XZ 0 00232 J 88519 I) Llr2+> 

L X8412 I1 00225 u 88533 01222 
08V41uOLi213 ~lhX4X2Ub1217 

n xx334 u oozv 11 ~ w 7  I I 0271 

U X X ~ ~ Y U O O ~ ~ ~  uxx533on 235 

~~~~~ ~~ 

0.88875 0.88950 0.88656 
0.86930 0.88766 0.86859 

0.88480 0.00207 
0.88410 0.00210 

0.88436 0.00205 0.88490 0.00207 
0.88451 0.00196 0.88416 0.00211 .. 

23 77 79 0.87961 0.89217 0.87816 0.88390 0.00201 0.88485 0.00190 0 88390 0.00203 
24 80 82 0.89472 0.88730 0.89581 0.88436 0.00198 0 88495 0.00182 0.88439 0.00201 
25 83 85 0.88260 0.87589 0.88422 0.88429 0.00190 0.88459 0.00178 0.88439 0.00192 
26 86 88 0.88298 0.88274 0.88370 0.88424 0.00182 0.88451 0.00172 0 88436 0.00185 
77 R 9  91 0.88306 0.89328 0.88088 0.88419 0.00176 0.88484 0.00168 0.88423 0.00178 - .. .~ 
28 92 94 0.87839 0.89088 0.87808 0.88398 0.00171 0.88505 0.00164 0.88401 0.00173 
29 95 97 0.91255 0.89418 0.91058 0.884970.00192 0.885370.00161 0.88493 0.00191 
30 98 100 0.90117 0.89565 0.89838 0.88551 0.00193 0.88571 0.00159 0.88538 0.00190 

0 87469 0.00433 
0.87647 0.00632 
0 87615 0.00419 
0.87940 0.00375 
0.88105 0.00314 
0.88086 0.00289 
0.88044 0.00268 

0.88162 0.00237 
0.88232 0.00217 
0.88271 0.00232 
0,88480 0.00254 
0 88410 0.00229 
0.88396 0.00221 
0.88392 0 00203 
0.88440 0 00195 
0.88473 0.00187 
0.88442 0.00176 

0.88462 0.00167 
0.88435 0.00161 
0.88441 0.00154 
0.88469 0.00150 
0.88449 0.00145 
0 88444 0.00140 
0.88456 0 00135 
0.88457 0.00130 
0.88518 0.00137 
0 885470.00136 

average keffrssults summed over 5 cycles eachlo form 18 batch  value^ ofkeff 

batch start end keffestimalors by batch average ke8'wtimatorj and deviations coVnbd1l ketf 
number cycle q d e  k(col1) k((abr) k(track) k(col1) sl dev k(abs) $1 dev k(track) sl dev k(dd1) sl der 

1 I I  I 5  0.88705 0.88261 0.88715 
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2 16 20 0.87671 0.87385 087718 
3 21 25 0,88021 0.88502 0.88423 
4 26 30 0.88953 0.87569 0.88848 
5 31 35 0.88499 0.88309 0.88528 
6 36 40 0.87558 0.87884 0.87659 
7 41 45 0.88340 0.88786 0.88207 
8 46 50 0.89936 0.89465 0.90060 
9 51 55 0.88765 0.88850 0.88509 
10 56 60 0.88368 0.87517 0.88507 

OXX18XllOLS17 L87823OUO41x uhx21700049~ 

L 85337 11 IN297 ~ k792J 0 0026X I8 88126 U OJ2a2 
0 Xb3711 I1 L ~ 2 3 2  L 98005 U 00221 (1 Ax447 I 00196 
UkX23'~00233 O X 7 J X S ( 8 l I J l X 2  011115L0L207 
L kk250ulJu197 O x h l l r U 0 L I J 1 n  OX8300000176 
UXX460u00271 08627UOLu23X OhX52OL0L26X 
OXb494UUL242 U8h335ULO22U UbXS19000236 

u 8x132 o U L ~ O ~  u m 4 9  o (0340 11 ~ ~ 2 x 5  I1 296 

U X S ~ X Z U U ~ Z I ~  0~62530.0213 0 x 8 ~ 1 7 ~  ~ 1 2 1 1  

I 1  61 65 
12 66 70 
13 71 75 
14 76 80 
15 81 85 
16 86 90 
17 91 95 
18 96 100 

086637 UX9462 O X X 5 X 9  
0CX07L OXhJ?6 OX8015 
0 xxOx6 u 88811 11 87J42 
0 b8'1411 (I h9390 u 81x68 
L 87871 Ob7751 OX7991 
0 X7kXO 0 18729 11 87909 
1 8x368 0 8kX.I'J 0 85243 
U )I240 089826 090945 

0.88496 0.00196 0.88363 0.00222 0.88524 0.00191 
0.88481 0.00183 0.88410 0.00208 0.88482 0.00179 
0.88432 0.00171 0.88441 0.00194 0.88440 0 00170 
0.884680.00162 0.885090.00192 0.88471 0.00161 
0.88429 0.00156 0.88459 0.00185 0.88439 0 00153 
0.883940.00150 0.88475 0.00174 0.88406 0.00147 
0.88393 0.00141 0.88497 0.00165 0,88396 0.00138 
0.88551 0.00206 0.88571 0.00172 0.88538 0 00192 

0.87744 0.00997 
0.881 I I 0.00584 
0.87907 0.00352 
0.88214 0.00203 
0,88298 0.00323 
0.88406 0.00254 
0.88390 0.00241 

0.88472 0.00208 
0.88458 0.00183 
0.88441 0.00166 
0 88485 0.00160 
0,88448 0.00153 
0.88436 0.00145 
0 88435 0.00136 
0.88537 0.00156 

average keff results summed over 6 cycles each to form I 5  batch values ofkeff 

batch s t a t  end keff estimalm by batch 
number cycle cycle k(col1) k(abs) k(track) 

1 11 16 0.88277 0.88242 0.88350 
2 17 22 0.88517 0.87820 0.88658 
3 23 28 0.88015 0.87408 0.88094 
4 29 34 0.88475 0.88716 0.88395 
5 35 40 0.87888 0.87738 0.88080 
6 41 46 0.88719 0,88822 0.88622 
7 47 52 090037 0.89592 0.90050 

average keff estimators and deviations coVabs/ll koff 
k(col1) st dev k(abs) st dev k(traek) st dev k(c/dt) st dev 

o xx3970.001~0 0.88031 o.nozii 0.88504 0.00154 

0.88235 o.00124 0.87985 0.00226 0.88315 o.oo107 0.88336 0.00191 

0.88270 0.00145 0.87824 0.00241 0.88367 0 00163 
0.88321 0.00115 0.880470.00281 0.88374 0.00115 0.88358 0.00232 

0.88315 0.00130 0.88125 0.00231 0.88366 0.00101 0.88395 0.00128 
0.88561 0.00269 0.88334 0.00287 0.88607 0.00255 0.88534 0.00315 

11 71 76 0.87902 0,88858 0.87758 0.884100.00183 0.88451 0.00222 0 884160.00182 0.88435 0.00183 
12 77 82 0,88717 0.88974 0 88699 0.88436 0.00169 0.88495 0.00207 0.88439 0.00168 0.88465 0.00169 
13 83 88 0.88279 0.87931 0.88396 0.884240.00156 0.88451 0.00196 0.88436 0.00155 0.88455 0 00155 
14 89 94 0.88072 0.89208 0.87948 0.88398 0.00146 0.88505 0.00189 0.88401 0.00147 0.88446 0.00144 
15 95 100 0.90686 0.89491 0.90448 0 88551 0.00204 0.88571 0.00188 0.88538 0.00193 0.88520 0.00148 

avmage keffresulls summed over 9 cycles eachlo form 10 batch values ofkefl 

bnlch stlrt end keffestimators by batch nvern~e keffeslimalors and deviations col/abs/ll kcff 
number cycle cycle k(col1) k(abs) k(track) k(co1l) st dev k(abs) st dev k(1rack) sl dev k(c/ait) st dcv 

I 11 19 0,87887 0.87812 0.87935 
2 20 28 0.88653 0.87835 0,88800 0.88270 0.00383 0.87824 0.00012 0.88367 0.00433 
3 29 37 0.88389 0.88377 0.88406 0.88310 0.00225 0.880080.00185 0.88380 0.00250 
4 38 46 0.88333 0.88474 0.88326 0.88315 0.00159 0.88125 0.00175 0.88366 0 00177 0.88775 0.00000 
5 47 55 0.89210 0.89175 0.89127 0.88494 0.00217 0.88335 0.00250 0.88519 0.00205 0.884160.00100 
6 56 64 0.88560 0.88419 0.88605 0.88505 0.00178 0.88349 0.00205 0.88533 0.00168 0.88466 0.00102 
7 65 73 0.88332 0.88962 0.88232 0.88480 0 00152 0.88436 0.00194 0.884900.00148 0.88486 0.00075 
8 74 82 0.88121 0.88905 0.88086 0.88436 0.00139 0.88495 0.00178 0.88439 0.00138 0.88526 0.00094 
9 83 91 0.88288 0.88397 0.88293 0.88419 0.00124 0.88484 0.00157 0.88423 0.00123 0.88517 0.00082 
10 92 100 0.89737 0.89357 0.89568 0,88551 0.00172 0.88571 0.00165 0.88538 0.00159 0.88499 0.00071 
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average keff results summed over 10 cycles each lo form 9 batch values ofkeff 

batch SM end keff estimators by batch averap keff estimators and deviations coliabdtl ketY 
number cycle cycle k(col1) k(abs) k(track) k(coll) st dev k(nbs) st dev k(tr8ck) st dev k(c/dt) st dev 

I 11 20 0.88188 0.87823 0.88217 
2 21 30 0.88487 0.88036 0.88636 0.883370.00149 0.87929 0.00107 0.88426 0.00210 
3 31 40 0.88029 0 88097 0.88094 0.88235 0.00134 0 87985 0.00083 0.88315 0.00164 
4 41 50 0.89138 0.89125 0.89133 0.88460 0.00245 0 88270 0.00291 0.88520 0.00235 0.88608 0.00584 
5 51 60 0.88567 0.88183 0.88508 0.88482 0.00191 0.88253 0.00226 0.88517 0.00182 0.88563 0.00385 
6 61 70 0.88357 0.89199 0.88302 0.88461 0.00157 0.88410 0.00243 0.88482 0.00153 0.88487 0.00200 
7 71 80 0.88513 0.89101 088405 0.884680 00133 0.88509000228 0.88471 0.00130 0.88481 0.00156 
8 81 90 0.87877 0.88240 0 87950 0.883940.00137 0.88475 0 00200 0.88406 0.00130 0.88452 0.00146 
9 91 100 0.89804 0 89337 0.89594 0.88551 0.00198 0 88571 0.00201 0.88538 0.00175 0.88509 0 00130 

avorap? keff results summed over 15 cycles each lo form 6 batch values of keff 

batch stlrl end keffestimaton by batch averap keff estimators and deviations coliabdtl keff 
number cycle cycle k(col1) k(abs) k(track) k(coll) st dev k(abs) st dev k(tmck) st dev k(c/dt) st dev 

1 11 25 0.88132 0.88049 0.88285 
2 26 40 0.88337 0.87921 0.88345 0.88235 0.00102 0.87985 0.00064 0.88315 0.00030 
3 41 55 0.89014 0.89034 0.88925 0.88494 0.00266 0.88335 0.00351 0.88519 0.00204 
4 56 70 0883611 lrXk63X OX1371 llh8461UOt1I9I 0.8d4lOOUI)Z~~O UbS112JCUI4~, ~XXJ3uO.uOI5R 
5 71 X 5  I 1830" bXX65l U.88267 11XX4290U1152 11XX459CU0207 UXX?390(0123 UhX4Ml 011131 
6 \u ILU uW)I63 OX9135 ~ $ 9 0 3 2  OhXI5IU.00174 UXXI71UOU2u3 l I X X 5 3 X u L L I 1 I  C bltSl.51 l , , l l 9  

average keff results summed over 18 cycles each to form 5 batch values of keff 

batch a r t  end keffcstimalors by batch avorage keff estimators and deviations collnbs/tl keff 
number cycle cycle k(col1) k(abs) k(irack) k(col1) st dev k(abs) st dev k(track) st dev k(ddt) st dev 

1 I I  28 0 88270 0.87824 0.88367 
2 29 46 0 88361 0.88426 0.88366 0.88315 0.00045 0.88125 0.00301 0.88366 0.00001 
3 47 64 0.88885 0.88797 0.88866 0.88505 0.00192 0.883490.00284 0.88533 0 00166 
4 65 82 0.88227 0.88933 0.88159 0.88436 0.00152 0.88495 0.00248 0.88439 0.00150 0 88558 0.00035 
5 83 100 0.89012 0.88877 0.88931 0.88551 0.00165 0.88571 0.00207 0.88538 0.00152 0.88490 0.00075 

average keff results summed over 30 cycles each to form 3 batch values of kcff 

batch stlrl end keff estimators by batch average keffestimaton and deviations 
number cycle cycle k(col1) k(abs) k(track) k(col1) $1 dev k(abs) $1 dev k(tmck) st dev 

1 I 1  40 0.88235 0.87985 0.88315 
2 41 70 0.88687 0.88836 0.88648 0.88461 0.00226 0.884100.00425 0.88482 0.00166 
3 71 100 0.88731 0.88893 0.88650 0.88551 0.00159 0.88571 0.00294 0.88538 0.00111 

avera~e keffresults summed over 45 cycles each 10 form 2 batch values ofkcff 

batch SM end keff estimators by batch average keff estimators and deviations 
number cycle cyclc k(coll) k(abs) k(track) k(col1) st dev k(abs) st dcv k(track) st dsv 

1 11 55 0.88494 0.88335 0.88519 
2 56 100 0.88608 0.88808 0.88557 0.88551 0.00057 0.88571 0.00237 0.88538 0.00019 

lavmge individual and combined collisio~~brorptionitraL-length keff'results for 9 different batch sizes 
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cycles per number of average keff'estimdors and deviations normality averase k(c/dt) k(c/dt) coniidence intervals 
keebatch k batches k(col) m dev k(abs) st dev k(trk) st dev co/ab/lrk k(ddt) s l  dev 95% confidence 99% confidence 

0.88239-0.88889 
0.88266-0.88849 
0.88267-0.88826 
0.88204-0 88870 
0.88198-0.88842 
0,88330-0.88667 
0 88190-0.88827 
0 88159-0.88852 
0 88169-0.88812 

keff neutron keff estimators by cycle avemge keff estimators and deviations average k(c/a/t) 
cycle histories k(coI1) k(abs) k(1rack) k(co1l) st dev k(abs) st dev k(1rack) st dev k(c/dt) st dev fom 

I 3000 11.23735 1.25193 1.24093 1 
2 369610.99219 0.99668 0.99046 I 
3 2404 I0.88511 0.90778 0.88664 I 
4 2655 I0.90602 0.92460 0.91084 I 
5 3046 I0.88220 0.87590 0 88356 I 
6 2937/0.88140 0.90108 087888 I 
7 2934 10.86947 0.87708 0 86050 I 
8 2935 l0.89800 0.88022 0.90154 I 
9 3117jO.87058 0.86641 0.86711 I 
IO 2868 10.87494 0.90610 0.87293 I 

I 1  299610.89113 0.89450 088548 I 
beg" a&e ketfqrdw ....--.--.--.--.--. -- ...... 

J Xbl33-L X W 9 5  
L Xb167-L $8948 

XX169-U X6924 
i1.xb077-0 xd997 
I1 Xh0u8-0.X'(971 
u h6250-0 86747 
u 88CZ<.-l! XX99I 
uk-h70-1! WI41 
0 8-7 IX-1)  X9232 

12 3L15 087345 L I B 9 8 5  Oh7')46 068229L.00884 U8X217001233 I.XXZ47I 0L301 
13 2983 0 90354 I. X6RS4 0 90494 0 hW77 L u0873 u 87556 U.UL945 u 8x996 t 0L769 
1.1 3L I2  0.87916 L Xh205 0 677UU 0 XX6bZ I W6hX 0.87748 IJ 01 6x5 0 Xb672 , l  L 6 3 1  0 0607(, I rrL259 14259 
15 2978 I O  88799 0 90309 0.88885 I 0.88705 O.OOSl8 0.88261 0.00737 0.88715 0.00492 I 0 88536 0.00465 3581 
16 
17 
18 

io40 io.8613~ 0.88150 0.86525 
2887 10.86642 0.87967 0.86588 
2992 10,87182 0.86686 0.87671 

0 8x277 C 0 ~ 6 0 2  0 15242 L t1U6(12 0 6535l.U U033 .I Xb3h5 I I, 1h9 4235 
C xX043 L lu560 0 8S2U9 0 l L 5 1  I 0 hXu)X 0 0523 0 bX22ir 0 lu369 I C 2 1  
087936Lu 4>7 UX80130u~4XI Uh8t~45O.IL456 ukX173U~u327 4 1 ~ 5  

19 2988i0.87496 0.86201 0.87054 1 0.878870.00441 0.87812 0.00470 0.87935 0.00417 0.87900 0.00364 3178 
20 2957 2943 10.90898 0.87919 0.90754 I 0.88188 0.00496 0.87823 0.00420 0.88217 0.00468 1 0.88012 0.00358 

~~~ ~~ 

21 3130 10.86724 0.87069 0.87459 
22 2863 10.92162 091080 0.92420 
21 3222'088900 6 ~ x 5 7 7  O b 9 1 ~ 0  
24 2887 LXLUZI dX6197 0.36239 
25 2852 0 86300 0 h')Sb:, 0 86h9X 
26 3026 10 86747 0.85726 0.86289 
27 30171 0.92224 0.87981 0.91955 
28 317410.87901 0.86381 0.88084 
29 2878 10.87407 0.89591 0.87253 
30 3054 10.90483 0.88167 0.90660 

21 3091 i n x m 5  0.88829 0.87017 .. 
32 
33 

...., ~~ 

2905 10.83101 0.87980 0.82705 
2899 10.87741 0 87524 0.87753 

34 3180 10.94980 0.90207 0.94983 
35 3262 10.89537 0.87008 0.90183 
36 2850 10.86053 0.87617 0.85924 
37 2895 I0.89060 0.88473 0.89174 
38 3135 10.85113 0.87672 0.85632 
39 2915 10.90028 088725 0.90295 
40 3220 10.87537 0.86934 0.87269 

~~~~~~ ~~~ 

41 2951 /0.86771 0.89139 0.86256 
42 29641 0.87341 0.89808 0.87666 
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43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

2971 0.X9705 OX9451 0I9X33 
3159 OX9XZ4 L X8329 Ob9336 
31r3l 0 XhL5X 0 87200 0 X7Y42 
2912 (I 90617 0 89000 0 X17L 1 
3164 0.90403 L 96363 090520 
2914 OX.J463 098478 089411 
2979 O.XY304 0 8x366 0 X9JZI 
29x9 (I xvhY4 0 91090 0 897.17 
..................................... ..... 
2972 (I 90x67 U XXit03 0 90XY(I 
3056 0J02XX (190423 Ok9W.9 
3037 089603 I h9417 0.b910U 
3016 u x5Il16 I, Xx812 0 855.16 
2x19 U 87959 I 86793 0 87198 
305x nx5753 U X B I ~ S  O X S ~ L O  
2935 0 93043 J X7435 0 93372 
3169 O X 9 4 5 L  UX6684 Ob9353 
28x3 io.86436 0.89723 0.86624 
2919 10.87160 0 87595 0.87425 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

........... 

3(76 UX894L UX9736 088594 
3049 ux58I5 ~ X9034 086531 
2x02 U J2X94 L X9737 0 92626 
3209 11x7545 L X9674 087157 
2x31 0.17987 Oh912X 0.XXU19 

2x64 0.89031 I, XX75? 0.889L6 
2972 L 88046 667645 OX7566 
2926 JX6J45 086629 UX6561 
2960 u 3x033 U 9lrh76 0.XXIXY 

2959 088276 (190775 088656 

.............. 
3107 n x ~ 3 . 1 ~  0 ~ 7 3 8 %  u 13x29 
2942 u m x x  090260 UL)ZUZS 
3341 L S98SX U k9203 0.401 12 
2650 OX5Ull 016503 085219 
2x91 UXX7,6 U90701 OXh52J 
3 l I 3  C X6982 0XPLL)S 0x6637 
2679 0 h93135 0 JOU93 1 Ah923 
3UJ5 0X7L7’) 091087 OX705D 
2849 10.87770 0.86472 0 87468 
3000 10.93832 0.90204 0.94052 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

3144 10.86047 0 86516 0.86099 
271 1 10.88537 0.89472 0.88593 
3079 IO.88288 0.86327 0.88237 
2947 10 86583 0.86167 0.86622 
2929 I0.89910 0.90272 0.90405 
3129 10,87389 0.86724 0.87409 
2878 I0.85007 0.86716 0 85145 
28641 0.92498 0 91381 0.92554 
3232 /0.90100 0.89384 0.90019 
2947 10.84408 0.89440 0.84416 

OhXZUXU0U1U3 L xxI?oouo235 
O.hR255000374 L XX126I,OUZZX 
0.8X2500613X3 L X X I U O  J 110223 
0 88315 0 bo378 I. X x l 2 5  u 1ILZIX 
0XX372 JOL372 L XXIX5UOO220 
0.88400 0 00363 I. X X I  93 (I ULZ I 5  
0 8x424 0 61.754 1, X819h I ULZO9 
U.XX460 0 00347 L 8x270 I OU216 

U.hU5I9 0 00334 1, xx2n3 G mJ21 I 
0885610u033X L X8334UOL212 

O.88506 0 00331 L XX370 U UL204 
0.884940bL326 L XX3?5U00203 
O.Xh435000324 L 882X7UUL204 
08x533000332 I XXZ6YULL?00 
0.Xh552 0 00326 L XX236 I ILl99 
(i.hX509 0 00322 L XX266 L 116197 

.......................... 

o xxsxs  I on331 o xx359 L uu2w 

(1 Xh4h2 L 01316 I XX25? L 1 UIY4 
..... ............................ 
l~8x491ouo31u LXX2XZUUL192 
0hX439000309 L XX296 ILlJ lx9  
U.buj23 0 00113 L XX324 U UL 117 
D.8Xj05 0 003119 L XX34Y U LUIS6 
I,  8x496 L OU3u3 1 88363 L tIUIX3 
I~XX492LOU298 OX84060ULlk4 
OX85UI 000293 L XX4IZUUIIXI 
I,X~493U1OZXY OXb3!nOUL179 
OXX467UU12X4 L 8836900017X 
1uxx461 u L ~ 2 7 9  OXh.l1LOU(1lkL 

0 88279 0.00407 
0.88310 0.00397 
0.88300 0.00385 
0.88366 0.00380 
0.88425 0.00374 
0.88451 0.00365 
0,88488 0.00358 
0.88520 0.00350 

0,88578 0.00346 
0.88607 0.00339 
0.88618 0.00332 
0.88549 0.00331 
0.88519 0.00325 
0 88459 0.00324 
0.88563 0.00334 
0.88580 0.00327 
0.88540 0.00323 
0.885 I 7  0.003 I 7  

0.88519 0.00311 
0,88481 0.00307 
0 885590.00311 
0 88533 0.00306 
0.88524 0.00301 
0.88526 0.00296 
0.88533 0.00290 
0.88516 0.00286 
0.88483 0.00283 
0,88482 0.00278 

0.88393 0.00283 0.88394 0.00178 
0.88458 0.00286 0.88424 0.00178 
0.88480 0.00282 0 88436 0.00175 
0.88426 0.00283 0 88406 0.00175 
0.88432 0.00278 0.88441 0.00176 
0.88410 0.00275 0.88451 0.00173 
0.88419 0.00271 0.88476 0.00173 
0.88400 0.00268 0.885140.00174 
0 88390 0.00264 0.88485 0.00174 
0,88468 0.00272 0.88509 0.00174 

0 88405 0.00284 
0.88464 0.00285 
0.88490 0.00282 
0.88439 0.00282 
0.88440 0.00278 
0,88416 0.00275 
0.88423 0.00271 
0.88403 0.00267 
0.88390 0 00264 
0.88471 0.00272 

0.88434 0.00270 0.88481 0.00173 
0.88436 0 00266 0.88495 000172 
0.88434 0.00262 0.88465 0.00172 
0.88409 0 00260 0.88434 0.00172 
0.88429 0.00257 0.88459 0.00172 
0,88415 0.00254 0.88436 0.00171 
0 88371 0.00255 0.88413 0.00170 
0.88424 0.00257 0.88451 0.00172 
0.88445 0.00255 0.88463 0 00170 
0.88394 0.00257 0.88475 0.00169 

0.88437 0.00271 
0.88439 0.00267 
0 88437 0.00263 
0.88412 0.00261 
0.88439 0.00259 
0.88425 0.00256 
0,88383 0 00256 
0.88436 0.00258 

0 88406 0.00257 
0.88456 0.00256 

91 2855 I0.90411 0.89161 0.89829 I 0.88419 0.00255 0.884840.00167 0.88423 0 00255 
92 3233 I0.87013 0.87919 0.86781 I 0.88402 0.00252 0.88477 0.00165 0.88403 0.00252 
93 28571 0.85518 0.89349 0.85553 1 0.883670.00251 0.88488 0.00163 0.88369 0 00252 
94 2894 10.90985 0 89995 0.91090 1 0.88398 0.00250 0.88505 0.00162 0.88401 0.00251 
95 3177 10.87916 0.87819 0.87964 I 0.88393 0.00247 0.884970.00161 0.88396 0.00248 
96 2980 10.94968 091667 0.94458 1 0.88469 0.00256 0.885340.00163 0.88466 0.00255 
97 3279 10.90880 0.88769 0.90753 1 0.88497 0.00255 0.88537 0.00161 0.88493 0.00253 
98 2801 10.91648 0.93137 0.91379 I 0.88533 0.00254 0.88589 0.00168 0.885260.00253 
99 30541 0.89409 0,89183 0.89047 1 0.88543 0.00252 0.88596 0.00166 0.88531 0.00250 
100 2930 10.89294 0.86375 0.89087 1 0.88551 0.00249 0.88571 0.00166 0.88538 0 0024‘ 

0 88139 0.00241 
0.88151 0 00232 
0.88126 0 00226 
0.881540 00222 
0.88213 0.00225 
088223000219 
088229000215 
0.88308 0 00220 

088326000216 
0.883840 00215 
0.88408 0 00210 
0.88409 0.00205 
0.88365 0.00203 
0.88314 0.00205 
0 883140.00201 
0.88292 0.00199 
0 88314 0.00195 
0 88300 0.00192 

0.88327 0.00189 
0.88333 0.00186 
0.88367 0.00186 
0.88385 0.00182 
0 88396 0.00179 
0.88432 0.00180 
0,88438 0.00177 
0.88422 0.00174 
0.88390 0.00173 
0.88423 0.00174 

0.88393 0.00173 
0.88430 0.00174 
0.88444 0.00172 
0.88410 0.00172 
0.88441 0.00172 
0.88445 0.00170 
0.88466 0.00168 
0.88491 0.00168 
0.88464 0.00168 
0.88502 0.00169 

0.88473 0 00169 
0 88484 0.00167 
0.88459 0 00167 
0.88429 0.00167 
0.88452 0.00167 
0.88431 0.00166 
0.88405 0.00166 
0 88446 0.00169 
0.88460 0.00167 
0.88460 0 00165 

0.88473 0.00164 
0.88464 0.00162 
0.88466 0 00160 
0.88487 0.00159 
0.88479 0 00158 
0.88524 0.00161 
0.88531 0.00160 
0.88578 0.00165 
0.88584 0.00164 
0.88564 0.00163 

1996 
2089 
2132 
2146 
2037 
2094 
2120 
1981 

2009 
1985 
2034 
2090 
2079 
1994 
2016 
2012 
2055 
2082 

2105 
2142 
2103 
2146 
2185 
2131 
2173 
2205 
2175 
2136 

2123 
2065 
2082 
2030 
2004 
2034 
2034 
2008 
I990 
1934 

1900 
1920 
1904 
1866 
1854 
1846 
1820 
1737 
1748 
1769 

1787 
1803 
1823 
1818 
1834 
1729 
1747 
1611 
1626 
1620 
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the largest active cycle keffs by estimator are: the smallest active cycle keffs by Mimator arc: 

collision 0.94980 on cycle 34 
absorption 0.93 137 on cycle 98 

track lengthO.94983 oncycle 34 

collision 0.83101 0x1 cycle 32 
absorption 0.85726 on cycle 26 

track length 0.82705 on cycle 32 
lplot ofthe estimated coliabsltrack-length keff m e  standard deviation interval Y ~ M S  cycle number (I = final ken'= 0.88564) 

cycle active 0.87 0.88 0.89 
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lindividual and collisionia~sorptionitrack-lenSul keffs far different numben of inactive cycler skipped for fission source settling 

skip active active average keffestimaton and deviations normality average k(c/dt) k(c/dt) confidence intervals 
cycles cycles neutrom k(co1) sl dev k(abr) st dev k(trk) st dev co/ab/ll k(c/dt) d dev 95% confidence 99% confidence 

0 100 
1 99 
2 98 

2994441 0.8899 0.0043 0.8910 0.0041 0 8898 0.0043 Ino/no/nal0.89083 0.0041 1 0.88264-0.89902 0.87996-0.90169 
2964441 0.8864 0.0025 0.8874 0.0020 0.8862 0.0025 Ino/no/nol0.88713 0 00193 0.88328-0.89097 0.88203-0 89222 
2927481 0.8853 0.0023 0.8863 0.0016 0.8852 0 0023 195/95/9510.88606 0.00159 0.88290.0.88922 0.88187-0.89025 

3 97 
4 96 
5 95 
6 94 
7 93 
8 92 
9 91 
IO 90' 

11 89 
12 88 
13 87 
14 86 
I5 85 
16 84 
17 83 
18 82 
19 81 
20 80 

290344i 0.8853 0.0023 0.8860 0.0016 0.8851 0.0023 195/95/9510.88589 0 00159 0.88271-0.88906 0.88168-0.89009 
2876891 0 8851 0.0024 0.8856 0.0016 0.8849 0.0023 195/95/951 0.88549 0.00156 0.88237-0.88860 0 88135-0.88962 
2846431 0.8852 0.0024 0.8857 0.0016 0.8849 0.0024 195/95/9510.88558 0.00158 0 88243-0.88872 0.88140-0.88975 
2817061 0.8852 0.0024 0.8856 0.0016 0.8850 0.0024 195/95/95/ 0,88546 0.00159 0.88229-0.88863 0.88126-0.88967 
2787721 0.8854 0 0024 0.8857 0.0016 0.8852 0.0024 195/95/9510.88557 0.00160 0.88238-0.88876 0.88134-0.88980 
2758371 0.8852 0.0024 0.8857 0.0017 0.8850 0.0024 195/95/9510.88558 0.00162 0.88236-0.88881 0.88130-0.88986 
2727201 0.8854 0.0025 0.8859 0.0017 0.8852 0 0024 /95/95/9510.88579 0 00162 0.88255-0.88902 0.88150-0.89007 
2698521 0.8855 0.0025 0.8857 0.0017 0.8854 0.0025 /95/95/95/ 0.88564 0.00163 0.88239-0.88889 0.88133-0.88995 

2668561 0.8854 0.0025 0.8856 0.0017 0.8854 0.0025 195/95/951 0.88557 0.00165 0.88228-0.88885 0.88121-0.88992 
2638411 0.8856 0 0025 0,8858 0.0017 0.8854 0.0025 195/95/95/ 0.88573 0.00166 0.88243-0.88904 0.88135-0.89012 
2608581 0.8854 0.0026 0.8860 0.0017 0.8852 0.0025 1951951951 0.88593 0.00167 0.88260-0.88925 0.88151-0.89034 
2578461 0.8854 0,0026 0.8861 0.0017 0.8853 0,0026 /95/95/9510.88598 0.00169 0.88261-0.88934 0.88152-0.89044 
2548681 0.8854 0.0026 0.8859 0.0017 0.8853 0.0026 j95195i9510.88580 0.00170 0.88242-0.88919 0.88131-0.89029 
2518281 0.8857 0.0026 0.8859 0.0017 0.8855 0,0026 i95/95/95] 0.88589 0.00172 0.88246-0.88931 0.88135-0.89043 
2489411 0.8859 0.0027 0.8860 0.0017 0.8857 0.0026 195/95/9510.88599 0.00174 0.88253-0.88944 0.88140-0.89057 
2459491 0.8861 0.0027 0.8863 0,0018 0.8859 0.0027 195/95/9510.88623 0.00175 0.88275-0.88971 0.88162-0.89084 
2429611 0.8862 0.0027 0.8866 0.0018 0.8860 0.0027 195/95/95/ 0.88649 0.00174 0.88302-0.88996 0.88188-0.89109 
2400181 0.8860 0.0027 0 8866 0.0018 0.8858 0.0027 1951951951 0.88653 0.00176 0.88301-0.89004 0.88187-0.891 19 
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21 79 236bX1 ~ I x 6 2 0 u O Z I  uhX6hlr01116 08x5900128 959595 06x6771 U i  17% i hX322-l.hJu31 L XX2U6-0b9147 
22 78 234025 OXb5700021 O6865uLu18 ~ 1 ~ 5 4 . ~ ~ 2 7  9 5 5 5 9 5  uxk6411.1~~177 .~h287-.%b)93 Ixb171.089109 
23 77 230803 0 8h57 0 002% 6 6866 11 I I l r l X  , 8x54 L lrU28 95 95 95 11 Xh640 I 1rUIXI I XX282-tl XhJ99 U Xh164.0 891 I6 
24 76 227916 lJXh~i lOIO28 UX169OUOIX LXX57L 0021 9 5 9 5 9 5  081675L 001-9 L.XX31X-l,h9133 XXZlII-l lh915U 
25 75 225064 1,X163OUO28 L XX6X0liilX iIkX59U11iI2X 95 9 5 9 5  UhX66XiIOi.IAZ l l x h 7 ~ j . l l X 9 ~ 3 2  1 8x186-I h9151 
26 7 1  222031 u116600029 OhS720UOlb L 8162LOJ28 95 95 95  ObX7LL LOU180  ilbX3JI-U89059 UXh223-L Y9176 
27 77 2l902I Uhh61LUUZ9 I h87300(115 01X57UO029 9 5 9 5 9 5  Obb7U3ULUlb2 OhX339.0b90u7 OXX219-I X 9 l Y 6  
21  72 215x47 OX86200029 OIh760I.blX ll885XllU025 9591.95 UXh7360WIX3 UX8371-0X9I~I 11xXZSI-I.x9221 
29 71 212969 0 8861 0 0029 0 8175 I UL I X  11 X86U 0 LO29 15 95 15 L kh729 U llUlX5 I XX359-U ~JO'JX 0 XX238-lI 8922U 
30 711 209915 UXX61 UOL30 0.887500019 U88570003U 95 95 95 L Xh733lILUlXX "hX357-.b)lU? 6h8231-UX9232 

31 69 
32 68 
33 67 
34 66 
35 65 
36 64 
37 63 
38 62 
39 61 
40 60 

2068241 0.8863 0.0030 0.8875 0.0019 0.8859 0.0030 195/95/9510.88735 0.00191 0,88354-0.891 16 0 88229-0.89241 
2039191 0 8871 0.0029 0.8876 0.0019 0.8868 0 0029 195/95/9510.88750 0.00192 0.88367-0.89133 0 88242-0.89251) 
2010201 0 8873 0.0030 0.8878 0.0019 0.8869 0.0029 195/95/9510.88769 0 00194 0 88382-0.89156 0 88254-0.89283 
1978401 0 8863 0.0029 0.8876 0.0019 0.8860 0.0028 195/95/9510.88730 0 00194 0.88342-0.891 18 0 88214-0.89246 
I945781 0.8862 0.0029 0.8879 0.0020 0 8857 0 0029 /95/95/9510.88757 0.00198 0.88361-0.89152 0.88231-0.89283 
1917281 0.8866 0.0029 0.8881 0.0020 0 8861 0 0029 /95/95/9510.88776 0.00199 0.88377-0.89175 0.88246-0.89306 
1888331 0.8865 0.0030 0.8881 0.0020 0 8861 0 0029 /95/95/9510.88780 0.00203 0.88373-0.89186 0.88240-0.89320 
1856981 0.8871 0.0029 0.8883 0.0020 0.8865 0.0029 /95/95/95/ 0.88810 0.00205 0.88399-0.89221 0.88263-0 89357 
1827831 0.8869 0.0030 0.8883 0.0021 0.8863 0.0030 195/95/9510.88807 0.00210 0.88387-0.89227 0.88248-0.89366 
179563/0.8871 0.0030 0,8886 0.0021 0.8865 0.0030 195/95/9510.88833 0.00211 0.88411-0.89255 0.88271-0.89395 

41 59 
42 58 
43 57 
44 56 
45 55 
46 54 
47 53 
48 52 
49 5 1  
50 SO 

1766121 0.8874 0.0031 0.8886 0.0021 0.8869 0.0030 195/95/95] 0 88835 0.00213 0 88407-0 89262 0 88266-0.89403 
1736481 0 8877 0.0031 0.8884 0,0021 0.8871 0.0031 /95/95/95/ 0.88823 0.00217 0.88388-0.89259 0.88244-0.89403 
1706771 0 8875 0.0032 0.8883 0.0022 0.8869 0.0031 /95/95/9510.88810 0.00221 0.88366-0.89253 0.88219-0.89400 
1675181 0 8873 0.0032 0.8884 0.0022 0.8868 0.0032 /95/95/9510.88814 0.00224 0.88363-0.89264 0.88214-0.89413 
1644871 0.8874 0.0033 0.8887 0 0022 0.8869 0.0032 195/95/9510.88841 0.00227 0.88385-0.89296 0.88234-0.89447 
1615451 0.8871 0.0033 0.8887 0.0023 0.8865 0.0033 /95/95/951 0 88831 0.00232 0 88366-0 89296 0.88211-0.89451 
1583811 0 8868 0.0034 0.8884 0.0023 0.8862 0.0033 195/95/9510.88797 0.00234 0.88326-0.89268 0.88169-0.89425 
1554671 0.8866 0.0034 0.8885 0.0023 0.8860 0.0034 195/95/9510.88800 0.00239 0.88319-0.89282 0.88159-0.89442 
1524881 0.8865 0.0035 0.8886 0.0024 0.8858 0.0034 195/95/9510.88804 0 00248 0.88306-0.89302 0 88140-0.89468 
1494991 0.8862 0.0035 0.8881 0.0024 0 8855 0 0035 /95/99/9510.88769 0.00248 0.88270-0.89268 0.88103-0.89435 

SI 49 146527 11 hX5X 0.0036 0 8881 U LirZ4 L X X 5 0  L OL35 95 99 95 0 Xx759 L 01251 0 XY247-0 19271 , XM 75.L h9.141 
52 4% 
53 47 140434 0 I S 5 2  0 Lo37 0 xx77 0.uu25 L 8816 0 OC37 95 99 95 0 88727 L 0 291 11 8x2~4-11 A9251 1 X k l 2 J . ~  X9425 
54 46 I1711X 1 Xh590.U037 JBR760002h OXS53UUL37 95 9995 O.hX711L UI266 I 8h2Jb-U8,277 UXsL25-089157 
55 45 131599 0 Xh6l 0 003X 0 h8XI O.UO26 L XX56 L 0131 Y5 99 95 0 XX7h2 J 111.266 11 XXZZ5- !r  89299 X X  41-1 X94XU 
56 44 IJ1541 OX8670003X UXXk70UO26 OH86200C38 95 9595 I18XX25L01261 ~.XX291-0.69359 UxXIII-uX954u 
57 43 12X6U6 U XX57 0 0038 0 3x91 U 6 ~ 2 6  L 8851 L LL37 95 99 95 0 X8h43 0 ilL277 I XX2k3-!1 W41A X X  93- I X9i93 
58 42 125137 0 X B 5 5  u Olr+> 0 8x95 0 0026 0 XX49 1 0038 95 95 95 U.XX9UI I 00212 U 6X3JO-I 89172 L XhlJ7-0 h9665 
55 41  122551 L XI60 0.0039 0 1x94 11 OJ27 U XY54 U 0039 95 95 95 0 Xdh9I 0 1dL2Xh 1, XX31,X-11 8'9475 L Xhl I L -  I hd673 
6~ 41 119635 L x8640.0040 0 $897 LOO27 c 8856 0 0039 95 95 91 u 88937 I llu2Y6 I XX73k-1 8,537 U XXl31-U 8 9 7 1 ~  

117471 0 AX54 0.0036 0 S87h (1 LO25 L XX48 L llL36 95 99 95 0 XX737 0 00256 U XX222.U 89252 U X S 1 5  1-1 h9425 

61 39 
62 38 
63 37 
64 36 
65 35 
66 34 
67 33 
68 32 
69 31 
70 30 

1165591 0 8863 0.0041 0.8895 0.0028 0.8856 0.0040 /95/95/9510.88925 0 00300 0.88316-0.89535 0.88108-0.89742 
1135101 0 8870 0.0042 0.8895 0.0029 0.8862 0.0041 195/95/9510.88942 0.00315 0.88302-0.89581 0.88084-0.89799 
1107081 0 8859 0.0041 0.8893 0.0029 0.8851 0.0041 195/95/9510.88905 0.00322 0.88251-0 89558 0 88027-0.89782 
1074991 0.8862 0.0042 0.8891 0.0030 0.8854 0.0042 /95/95/9510.88898 0.00326 0.88234-0.89562 0.88006-0.89791 
104668lO.8864 0.0043 0.8890 0.0031 0.8856 0.0043 j95/95/9510.88896 0.00336 0 88211-0 89581 0 87775-0.89817 
1017091 0.8865 0.0045 0.8884 0.0032 0.8856 0.0044 ]95/95/951 0 88831 0.00348 0.88122-0.89540 0.87877-0.89785 
988451 0.8864 0.0046 0.8885 0.0032 0.8855 0.0046 195/95/951 0,88832 0.00358 0.88101-0.89563 0.87848-0.89816 
958731 0.8866 0.0047 0,8888 0.0033 0.8858 0.0047 I95195195l 0.88849 0.00363 0.88107-0.89591 0.87849-0.89849 
929471 0,8871 0.0049 0.8896 0.0034 0.8864 0.0048 195/95/951 0.88896 0.00362 0.88155-0.89638 0.87896-0.89896 
899871 0.8873 0.0050 0.8889 0.0034 0.8865 0.0050 195/95/9510.88809 0.00371 0.88048-0.89571 0.87781-0.89838 
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h l  19 56776 Odk990LJ62 (IXWIUOU45 0889100060959591 UXX7X4b . J4X I  I X7765-1X9Xl3 LX7373-09016X 
k2 I x  54c65 0 8901 0 0065 0 X X X X  11 0147 u X893 0 OU63 95 95 95 0 8x744 I u I 5 l  I L X7(5.1-u X9x3.1 0 87237-0 90251 
k3 17 509x6 U 8906 0 0069 0 hylh 11 CO47 U Xb97 , UL67 95 95 95 0 8Rh9l 0 01SZl  U X776X-0 91014 I d7332.0 9 O W  
I 4  I6 4hU39 0.692100072 06921tlOrJ47 J X 9 I Z I  UL69 9 5 9 5 9 5  069092000528 UX7951.090231 OX7501.090683 
85  I5 451 IO 0 8916 0 I076 0 x913 0.0049 U 8903 0 0074 95 95 95 11 8x734 . I111601 11 X7425-I. J . . ~ 4 3  11 X689h-. 96569 
86 14 41981 Ox92900081 0x931O.uu10 LS915COO78959595 UXX957uI11h39 l1%755l.I19t363 1.X6973-19L941 
X7 13 39163 0696200080 L I J S I O L 0 4 9  Oh9461 U077 9 5 9 1 9 5  0892781bU679 0 8 - 7 6 4 4 x 7 9 2  JX7125-091431 
88 12 36233 O X Y ~ % L ~ I U ~ ~  L.893500051 u892L~0u71) 95 j595 u x x h ~ ~  0 0 ~ 7 1 9  Oh71h4-ud0417 0x64-54.91146 
89 I I 3 3 0 ~ 7  u m i  L OUV~I u x93s 0 005s J w 1 2  I ~ 0 x 7  9s 9 1  95 o ~ 6 7 3 5  o . m m  0 86~70.0 9 ~ 5 5 9  o ~6122-0 91447 
90 IO 30061 0 w x u  L o L x i  u 8934 o 0 ~ 6 1  u 8959 I, Lux. 91 91 95 u X X ~ U L  0 00x89 0 ~ 9 7 . 0  9 0 9 ~  < u x56&x-o 91912 

91 9 272051 0.8974 0.0093 0.8936 0.0068 0.8957 0.0090 195/95/9510 88678 0.00941 0.86376-0.90979 0.85190-0.92165 
92 8 239721 0.9008 0.0099 0.8954 0.0075 0.8992 0.0094 195/95/9510.88845 0.00924 0.86469-0.91221 0.851 18-0.92571 
93 7 211 IS/ 0.9073 0.0085 0.8956 0.0086 0.9054 0.0081 (95/95/9510.89337 0.01 182 0.86056-0.92618 0.83896-0.94778 
94 6 182211 0 9069 0.0101 0.8949 0 0102 0.9045 0.0095 195/95/9510.88209 0.01364 0 83866-0 92552 0.80239-0.96179 
95 5 150441 0.9124 0.0103 0.8983 0.0118 0.90940.0099 195/95/95/ 0 88012 0.02667 0765364,99488 0.61542-1.14482 
96 4 120641 0.9031 0.0057 0.8937 0.0140 0.9007 0.0059 195/95/9510 93818 0.00136 0.92087-0.95549 0.85147-1.02489 
97 3 87851 0 9012 0.0077 0.8956 0.0196 0.8984 0.0077 1 
98 2 59841 0.8935 0.0006 0.8778 0 0140 0.89070.00021 

the minimum estimated standard deviation for the caliabdtl keff eStimdor O C C U ~  with 96 inactive cycles and 4 active cycles. 
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mnteminated when 100 kcade cycles were done. 

computertime= 201.31 minutes 

mcnph version4a 10/01/93 09/02/98 1928:18 probid= 09/02/98 16:0458 
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