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MOCO 5w =C

s RILYTUHRXDMIES
Q-V§(7,E,Q)+2,(F,E)p(¥, E,Q) = O(F, E,Q)

where, -
— o, . A

r :position, ! !
E :energy,

Q :direction vector,
é(7, E, Q) :angular flux,

|

X (7, E) :macroscopic total cross sections,

O(7, E, Q) :neutron source.
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iMOCODI; =0

O(F,E,Q) = j j 'S (F,E'— E,Q'— QO)¢(F, E',QdE' dY

(E ) Lﬁ j VE (7, ENG(F, E', Q¥ )dE" dCY
+S(r,E,Q)

X (r,E'> E, Q'— Q) : scattering cross section
v (FE) :fission spectrum

VX (7, E') : production cross section

S(7, E,Q) : external neutron source
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3
Q-Vo(F,E, Q)+ (F,E)p(F, E,Q) = O(F, E, Q)
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do(7, E,Q)
ds

QeVh(i,E,Q) =

f)z(sin@cosa),siné’sina),cosé’)
o9 O¢ O

Vo= ¢’ ¢, ¢)

ox Oy Oz

X=X,+ssinfcosw

y=y,+ssmlfsmw

z=2z,+scosl
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Q-Vo(F,E, Q)+ (F,E)(F, E,Q) = O(F, E,Q)

:

+2,(s,E£)9, (s, E) =0, (s, E)

do (s, FE)
ds
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dg,, (s, E) +2 (s, E)p (s,E)=0, (s,E)

ds
L
+2,,(99,.(5)=0, ,(s)

dg, .(s)
ds
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dg, .(s)
ds

+2,,(5)9,,(5)=0, . (5)
4

dg,, ,(s)
= T 2t,g,i¢m,g (S) — Qm,g,i

ds
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:;S + Zt,i¢m (S) — Qm,i
] ﬁ’q’: *ﬁ' ﬁ’q’: (ZTRILF—3E g [THER)
Qm I
4, ()=l exp(-Z,5)+ > (1-exp(-Z,,5))
t,i
?,,(s)
S _—V
/u ¢,Zf‘f
—_—
Do
. . . . 2t I Qm I
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1 Sm.i d ﬁ Sm,i |
o = |, ¢ (s)ds s o
1 .
= "¢+ Q s
Sm’izt’i (¢m,z m,i Qm,sz,z)

s . :length of characteristics line in region 1,

é,,, - The average of the angular flux in region 1.
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= Gauss-Legendre® %
— 1 S(Q) — —
¢_.4ﬁs@) | 85, Q)dsdCd
_ 4 $(Q)dQy

— da,
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—XRJo-—178

T'Ls

= WAGEDAE

Bhima

EaE(l:67R)

Varaxy
O % ﬁ Ari n Iﬁ\
m O(degree)  O(rad) sinB do sinBdo sinBdO(normalized)
1 15 0.2618 0.2588 0.5236 0.1355 0.1340
2 45 0.7854 0.7071 0.5236 0.3702 0.3660
3 75 1.3090 0.9659 0.5236 0.5058 0.5000
4 105 1.8326 0.9659 0.5236 0.5058 0.5000
5 135 2.3562 0.7071 0.5236 0.3702 0.3660
6 165 2.8798 0.2588 0.5236 0.1355 0.1340
= Gauss-Legendrefr i1
m O(degree) O(rad) o)
1 21.2 0.3696 0.1713
2 48.6 0.8484 0.3608
3 76.2 1.3299 0.4679
4 103.8 1.8117 0.4679
5 131.4 2.2932 0.3608
6 158.8 2.7720 0.1713
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UDA

		

						UDA				m		q(degree)		q(rad)		sinq		dq		sinqdq		sinqdq(normalized)

										1		15		0.2618		0.2588		0.5236		0.1355		0.1340

										2		45		0.7854		0.7071		0.5236		0.3702		0.3660

										3		75		1.3090		0.9659		0.5236		0.5058		0.5000

										4		105		1.8326		0.9659		0.5236		0.5058		0.5000

										5		135		2.3562		0.7071		0.5236		0.3702		0.3660

										6		165		2.8798		0.2588		0.5236		0.1355		0.1340





GL

		

						GL				m		q(degree)		q(rad)		dW(normalized)								4		0.2386191861		0.4679139346

										1		21.2		0.3696		0.1713				0.9324695142

										2		48.6		0.8484		0.3608				0.6612093865				6		0.9324695142		0.1713244924

										3		76.2		1.3299		0.4679				0.2386191861				5		0.6612093865		0.360761573

										4		103.8		1.8117		0.4679				0.2386191861

										5		131.4		2.2932		0.3608				0.6612093865

										6		158.8		2.7720		0.1713				0.9324695142
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¢in __ qout
m,l — YM-m+l,1

¢ll’l __ Jout
m,N — "M-m+1,N

M: number of polar angle divisions
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EHEFR

e Sin 9 Sm,k,i /Sinem
¢m,k,i = - jO ¢m,k,i (S)dS
Sm,k,i
n out Sm
¢m,k,i o ¢m,k,i T Qm,i . 9
_ siné
S
. 5 zt ]
sing, -
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Yk sy e {
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w = angular quadrature weight ... described latter
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i*ﬁf DDA S DLV

s FRE(LARL—XED R THELZEL)
n 5T, BIHA. [FIERIE R 8D A rl 8E

O J._jj_ﬁ/\ Ej.j_ﬂ:/\— B AN ﬁ/f t '[E]Eh:d
— Sk T BT T E AT B T4k D A

s AUAAROEREITLTOHNZZITS
N, Ay

4 ELY

¢ =tan” Ax e o0 o
N s

: e o0 00

N, N :arbitrary positive integer, oo e e e

Ax, Ay :size of rectangular cell in x and y direction.
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s SEEIREET AUMINE
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H LA EEEL:
‘L EHEEIIZBITAEEDETE

—o—Polar angle = 21.1 deg. —o—Polar angle = 21.1 deg.
—a—Polar angle = 57.5 deg. —=—Polar angle = 57.5 deg.
—2— Polar angle = 80.4 deg. —A— Polar angle = 80.4 deg.

00 -

‘ ‘ PRI S R D — BB
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A EaERL:
18 5 57 &l

» FRADE
« AEZTEDE
» BHETHLHD., BRIVAGENFET S
B8 SHONEHBE
» SBAEHHE
« YAABADEHA(sinf., 0IzEMNDAE)MNEILIZES L7 E
» FBADBKIVBEIBRLD., ZHDOHEHNDE
= Gauss-Legendre$ ;=
» FPEEODFESINLYENHEEESL
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18 =l

GL7 =
vag=t sing” w
1 0.81649658 1.00000000
2 0.50837413 0.34785485
0.94043229 0.65214515
3 0.36124868 0.17132449
0.75020140 0.36076157
0.97111322 0.46791394

*) 0lFz+ 8D AE

Reactor Physics, Nagoya University, Akio YAMAMOTO
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1B A8 4 El):
iMOCEHﬁd)

s EBADT RV
= Tabuchi-Yamamoto (TY)% s

A. Yamamoto, M. Tabuchi, J. Nucl. Sci. Technol., 44, 129 (2007).
https://www.tandfonline.com/doi/pdf/10.1080/18811248.2007.9711266need Access=true

=« Leonardm =

Reactor Physics, Nagoya University, Akio YAMAMOTO
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i(C5G7 benchmark problem)

C5G7benchmark problem

= IR)LF—FE : 7 groups

s LML —X% : Macroband method
s LAFL—XIE : <0.05 cm
« AMNANEIE(360° ): 64

» SHEZ GLI6A R

3
FEETIINE

iﬁi*ﬁ’ﬁl :

25@’52.:;& :

Reactor Physics, Nagoya Universit)),

10

SINIETIEN
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Reflective

uo,

MOX

MOX

uo,

Light water

Vacuum
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1B R D TEEE
(C5G7 benchmark problem)

Relative differences for N .,

= 2 ( reference : GL16)

Pin-by-pin fission rate

Uniformly Distributed UD
Gauss-Legendre GL
Leonard Optimum LO

Method k-effective RMS Maximum
-0.330% 1.260% 4.469%
-0.011% 0.163% 0.341%
0.097% 0.431% 1.171%
-0.004% 0.074% 0.143%

Tabuchi Yamamoto TY

& TY OPT2I% GLALFIE

Relative differences for N .,

= 3 ( reference : GL16)

Pin-by-pin fission rate

Uniformly Distributed UD
Gauss-Legendre GL
Leonard Optimum LO

Method k-effective RMS Maximum
-0.160% 0.582% 2.141%
-0.011% 0.082% 0.159%
0.022% 0.083% 0.230%
-0.001% 0.003% 0.010%

Tabuchi Yamamoto TY

Reactor Physics, Nago%gni:}rerYsétygqu y% L;:q A,%Egégt [E] %‘_
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s MOCOBEFERD—DIL., #BAIFIKFIRDO BHA)
s BHTERABRERLEGOIANTENLE
n EHELTIE:

» FHAH & HE A A2 4K (Combinatorial geometry)

s 2% 2 A FZ 4K (Surface geometry)

= Factorial geometry

« R-function solid modeler

Kt

Reactor Physics, Nagoya University, Akio YAMAMOTO
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HIAZAK

i%ﬂo’%“bﬁmﬂﬁﬂk

F& 975 2 T 2K (primitive)
@%ﬂﬁ‘%#’)’d‘&bfi’%fﬁ

_

90

-1&&-2

L0

+1][42

-1&&-2

+1&&-2 -1&&+2

+1&&+2
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S ACIBIA N
$AAE HE 2SIk

s ETAHILAO—FTC—EIZERIN TS,
MVP, KENO%: &,

= Primitive® 4l

Type Description

RPP Rectangular parallelpiped

CYL Cylinder

RCC Cylinder 1n arbitrary direction

SPH Sphere

BOX Parallelpiped

WED Wedge

ARB Arbitrary polyhedron with 4, 5 or 6 faces

Reactor Physics, Nagoya University, Akio YAMAMOTO
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iz%ﬁ%}:ﬁiw

s AR EREDOMEAEHETERIR
s BEUTAILOI—KOMCNPLEE TEFE

» RERTHOIN. ZLDANZRLELT S,

« BlZIE. EAAREZRIT DIZPrimitiveZsis 1D surface
FO6DWE s

-1&&-2
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AR
i Factorial geometry

« KAR. B, BH. ‘fi_k MEEDIEE
@ﬁﬂAbﬁ§ﬁJJ
= Factorial geometryix (&, 8 #7422 IK (26
LEAEHE MK EYERLST LY
» SHAEHEREMTRIE. ETOEEZHRMIZIERE
f}éﬁ.})l_ﬂ;%b“ﬁ)é?ﬁ‘l FGETIL. Az B EIRIIZEIY
Al AE

OO
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iFactorlal geometry

= Factorial geometry;Z D=

Reactor Physics, Nagoya University, Akio YAMAMOTO
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i 7% (eI HZ AR 0D 151

= Factorial geometryz

{a[ 24K D — 15

&)

L

Reactor Physics, Nagoya University, Akio YAMAMOTO
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IR
iR—functlon solid modeler

s 3-DOWMAROAAE/RE/SMIZERT F=HD—
D

s CNERWSCET, EMTHE MR DEEZEE

ﬁ%l#mﬂ%

s —A.BEHTEDROHDFTEREEZTEST S
» IREDPCIZELSTIE, REGAMIZITELELY

Reactor Physics, Nagoya University, Akio YAMAMOTO
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AN

iR—functlon solid modeler

= R-function® |

an T
f:rz—(x+a52—y2>0 g=7”2—(x—a)2—y2>0
“OR” “AN D” “DIFF”
= o @

f+g+fi+g> >0 frg—~f1+g’ >0

Reactor Physics, Nagoya University, Akio YAMAMOTO
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ihu RETE . EEM

= MOCOURERFFEIL, SnikEZB L

s SNEDURITERBHEAERRIZEVLTIL., FLEL
Lb(Zs/Et)EF LS

s BKFDETEICHEULNT, BELEEIFLIZALY, 1KEo
T UUEER(ITELY

s RGURIGEAN AT R
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i *ﬂ)‘u $21)IN5> R i%(CMR)

= Coarse Mesh Rebalance (CMR)

= *ﬂﬁﬂd)Snﬁﬂu HETHERAINTWV-FERMT
Fik
s BFEEICEWNT, HEFINTUORFES-HIZY)
INGDRIF7OA—ZBRAT 5
o B
« B
BRI RIZE A e g
s STEEHICKYINERLEGWGENS
» PILEEGEERNLETES ﬁ:flié‘F;JJA
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iCMR,i
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« HiESTE A E M (transport sweepZ 1[a] ~ 5 #[E
. RUNE DIKRE

s BIESTEOHEEIS. LLTOEZETE
T T ) T T T D Ok,

. CHDIE. LT DR T AT R E B LTOEL,
(BB ENEETEMNIEL TLVEL=8)

1 1 1
+,1+= +,1+= l+= —1+1/2 —1+1/2
(] 2 +]k—12 + Z hizt,i(pi 2) _]k—1/2/ _]k+1/2/ = Z Qllhl
2

ki : :
2 i€k i€k

b
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iCMR,i

s VINSURTD7OR3FRMBELTRESFEXYKRDS
f}c’f/lc—l’f/lc—i—l

3 +l+— ) 1+1/2 14+1/2
k( +1 +2hztl(p > fk 1]k 1/2/ fk+1]k+1/2/ EQllhl

i€k i€k

: 2‘?&37‘:')/\7/;(77’7%:4&)\ EHEFREHIE
¢il+1 — ]pk¢il+1/2,l- Ek

s JINSURT7O3—DRIEFEIL. METEDRIE
FYENIEZE, CNIZKY., BEFTENINESND,
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N03E:
CMR:%

s —RIEARRICETHEAYAUNTUREDH

ES

Vacuum
50cm

Vacuum

Total cross section(c):1.0[1/cm]
Scattering rat10:0.999
Source intensity:1.0[ 1/cm?]

Reactor Physics, Nagoya University, Akio YAMAMOTO
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A02ER:

iCMR,i

s —RITARRIZEITEHEAYL )T REDSN
ES

ch Free CMR ch” Free CMR
iteration (p=1)" iteration (p=4)"
0.05 62587 B 0.05 62587 )
\ 0.1 32214 —
0.1 32214 _—
0.2 16762 . 0.20 16762 109
1 10473 27 1.04 NAY 105
2 8588 21 2.08 NA 230
5 5263 14 4.17 NA 338

1) Optical thickness of a mesh

2) p indicates number of fine mesh(es) in a coarse mesh

3) Diverged

4)Not available but can be roughly estimated from Table7.1.

1) Optical thickness of a mesh
2) p indicates number of fine mesh(es) in a coarse mesh
3) Diverged

Reactor Physics, Nagoya University, Akio YAMAMOTO 77
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s SNEIESTETRLVLNTE-FiE

s EHREFRICHITAHFEESIL. BXOEEAFER
WhEGELDIZKYETESN S

s HEEF. BETEICBITAHEFREOEH=IZED
= IEBARRRLGETHEINS
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ZIES:d

TEEHICKYERRTHIEEHY

AR DAY P UNZFHIRHY(—RRBIIZ. RATOCEZAR
HE IR ETENERTESRRICEELONS)
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ANIE:
FH A 12 53 (CMFD) 0 &

Reactor Physics,

s FHAYS 2 EHINE(The coarse mesh finite
difference, CMFD)IZ. 15X /—RiED INE;E &
LCRAREN T

s RRIZBHFAHEFNSURIEL THESHT]
ERENDILARERICKYETEINS
s HFE

. S

FEISIYURBT DHEHY, =1L, TIEHWF %1
IE'd‘éd:'C ZTEEZR LD EMNTTRE

BRCINEEIZEEAR T, AR D HIFI (D720
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02K
CMFD0EE

s RRICEITHHEFNSTURIE, TFHIESNT]

ERESOILAARERRICKYETEINS
» FEEEOERDEFRIE. SBEZBHRIRTSE
SIZHIEINSD

Jk+1/2 :_D/fﬁ/z(¢k+1 _¢k)_Dl§+OII/€2 (¢k+1 + ¢k)

le]i/z =2D, D, /(D A, +D,, Ah,)

- CMFDEHEIZRYRE>F-2 it F R THizRE

ﬁd)éﬂ'lifﬁ’é*ﬁl_
¢l+1 _ ¢ll+1/2

Zh ¢l+1/2
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[ 5@4 jj—;i
« HEETEZEM(RINVRDIARE
0 $HU n-l_ﬁa)!f‘i%J:L) MTODEE’JE

Jk—1/29¢k—19 ¢k »leg/z — 2Dk—1Dk/(Dk—1Ahk +DkAhk—1)
Jk+1/29¢k 9¢k+19Dliﬁ/2 = 2Dka+1/(DkAhk+1 +Dk+1Ahk)

s CNB(E LTOHRMEFNTVARZE @=L TR

k+1/2 k 1/2 "'th z‘z¢ ZQZ hz

ick ick
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N0IE:
CMFD0EE

» HIERFFEE

COR _ Jk—1/2 + D/i?/2(¢k B ¢k—1)
k-1/2 —
(P + 1)

FD
COR _ Jk+1/2 T Dk+1/2(¢k+1 — ¢k)

Denrz = o +60)
 BESNBREAEANT. HRES LR

Jk—l/z — _D/fg/z(@ - ¢k—1) - le—?l/gz(% + ¢k—1)
Jk+1/2 — _leﬁ/z(@m - ¢k )— chgfz(@,n + ¢k )
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IIBES
CMFDIMEE

O CMFD)]DLH-I_ﬁ—C

MOCEHI XS E D RELYENZEL, TDTF=8H,
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NHE:
CMFD7n &

Rk

s —RITARRIZEITHCMFDINE

Vacuum

50cm

Vacuum

<

Total cross section(c):1.0[1/cm]
Scattering rati0:0.999
Source intensity:1.0[ 1/cm?]

Reactor Physics, Nagoya University, Akio YAMAMOTO
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N0 :

CMFDN:E

ik

s —RITARRICHITHCMFDINZIEEDER

oh” Free CMR CMFD

iteration (p=1)" (p=1)"
0.05 62587 Y 16
0.1 32214 15
0.2 16762 15
1 10473 27 13
2 8588 21 84
5 5263 14

1) Optical thickness of a mesh

2) p indicates number of fine mesh(es) in a coarse me

3) Diverged

Reactor Physics, Nagoya University, Akio YAMAMOTO

ch” Free CMR CMFD
iteration (p=4)2) (p=1 )2)
0.05 62587 ) 16
0.1 32214 17
0.20 16762 109 22
1.04 NAY 105
2.08 NA 230
4.17 NA 338

1) Optical thickness of a mesh

2) p indicates number of fine mesh(es) in a coarse mesh

3) Diverged

4)Not available but can be roughly estimated from Table7.3.
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AR
iGeneralized CMR (GCMR)i£

= Generalized coarse mesh rebalance (GCMR);%[ZCMR
ECMFDZE#fE— L= IEET & &

» KYSWRIEREHR
» FBEAYY AL TEREA A&

\\ / ——GCMR
\ / — — CMR
\ / ———CMFD
/
\ /
\ h
\
Al
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AR
iGeneraIized CMR (GCMR)i£

s GCMRTIL, Ay aEHEAY A REAPEFERDER
A CHEBEOEKRPEFREZRT

Ji+1/2 == 40Pin T i+1/2¢i
Ji—1/2 Ji+1/2
—>
GCMRANZE/NTA—4 L L
¢i—l ¢ll/2 ¢i ¢1+1/2 ¢i+l
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AR
iGeneraIized CMR (GCMR)i£

. a =120k, BEFR-PEFHOBRRIECMRE
—B35

15
Jz':l/z — Z;/z ¢i

= a=2/(3%h) DEE, CMFD(—/—RCMFD)EZ (I3

2 ) 2
Jin = _32 0 (D1, — O, )+[ﬂi+l/2 - 35 h )¢z

,
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NI

iGeneralized CMR (GCMR)i£

s BWR/PWRAKIE &K~ D

Value of a
Assembly Fuel type 0.5 0.75 1 2 4 8 2/(3%h)
(CMR) (CMFD)
BWR Uu02 D 48 22 17 18 19 17
MOX -—- 37 20 15 16 17 15
uo2 62 16 16 16 17 19 17
MOX 62 13 9 9 11 13 10
1) Diverged
eje/e/e/e/e/ca
OO0
9,0 O
9,0 @
9,0 0,0
OOOOOOO)
0,0,0,0,0,0,0
Reactor Physics, Nagoya University, Akio YAMAMOTO 90



AR
iGeneralized CMR (GCMR)i£

= PNRZRFTEFIDIFHEFRRIZEITEERNIE
ERDUNIRR

1.0E-02

1.0E-03

1.0E-04

1.0E-05

1.0E-06 \\Y

1.0E-07

Residual error of k-effective

0 1 2 3 4 5 6 7 8 9 10

Reactor Physics, Nagoya Universii Number of ransport sweeps



JN3E:
D F %

= ChebyshevinE
= AitkenfiniE
= Fundamental mode rebalancing

s FEEDFEIE. CMR, CMFD, GCMR7:&E E#8 &
EhHETHEHAREE

Reactor Physics, Nagoya University, Akio YAMAMOTO
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iMocmiﬁﬁﬁﬁu
s VILFEEKRAKR

= C5G7 benchmark calculation

s [FIMAR
= 4 loop PWR

Reactor Physics, Nagoya University, Akio YAMAMOTO
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iC5G7 benchmark problem

Reflective

8BS RS EEE Y
bbb d b nhbdhddhed
L a b4 Sy B L BTl

L & L Sl % L
L& b L4 ot ol L kLl
=*‘F.ltﬁ“‘.‘.“

Reflective

Reflector (water)

Reactor Physics, Nagoya University, Akio YAMAMO) Vacuum

Vacuum
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EoTAINAD—FED EEER(C5G7)

u n-l_ﬁ%ﬁ:
LA L—XIE: 0.02cmELF. Gauss-Legendre~x o 0/\> K&

F5 1 F 43 El: 128 (for 2Pi)
BASE: 3 (for Pi/2. TY-optAE D )

AyanEl MBERRICIZ, BRE- REHEEIL
(1.26cmx1.26cm)Z20x20 4y 1 1= 5 2

« EUTHILODOERR)—%: 3{E
-#%@ﬂvu
s ENEBFEOER : 0.001%
« REEERIPEESAOEHNBEFERE : 0.05%
« MAEERPHRESTDRARERE : 0.25%

Reactor Physics, Nagoya University, Akio YAMAMOTO



ir:* THILAa—KED LR (C5G7)

s Inner UO2E &K

Reactor Physics, Nag

21975 | 22023 | 22114 | 22234 | 22278 | 2.2294 | 2.1846 | 2.1473 | 2.1194 | 2.0548 | 1.9985 | 1.9483 | 1.8550 | 1.7530 | 1.6316 | 1.4840 | 1.2811
21982 | 22025 | 2.2120 | 2.2238 | 2.2279 | 2.2302 | 2.1856 | 2.1480 | 2.1197 | 2.0563 | 1.9995 | 1.9487 | 1.8555 | 1.7534 | 1.6325 | 1.4841 1.2814
-0.03% | -0.01% | -0.03% | -0.02% | 0.00% | -0.04% | -0.05% | -0.04% | -0.01% [ -0.07% [ -0.05% [ -0.02% [ -0.03% [ -0.02% | -0.05% | -0.01% | -0.02%
2.2023 | 2.2138 | 2.2387 | 2.2750 | 2.3030 | 2.3717 | 2.2538 | 2.2130 | 2.2492 | 2.1185 | 2.0610 | 2.0726 | 1.9190 | 1.7953 | 1.6534 | 1.4924 | 1.2812
22019 | 2.2141 | 2.2385 | 2.2755 | 2.3029 | 2.3728 | 2.2543 | 2.2140 | 2.2499 | 2.1192 | 2.0617 | 2.0735 | 1.9193 | 1.7955 | 1.6539 | 1.4929 | 1.2818
0.02% | -0.01% | 0.01% | -0.02% | 0.00% | -0.05% | -0.02% | -0.04% | -0.03% | -0.03% | -0.03% | -0.04% | -0.01% | -0.01% | -0.03% | -0.03% | -0.04%
22114 | 2.2387 | 2.3118 | 2.4428 | 2.4709 2.3828 | 2.3351 2.2366 | 2.1774 2.0604 | 1.9302 | 1.7115 | 1.5116 | 1.2852
22114 | 22402 | 2.3123 | 2.4437 | 2.4718 2.3836 | 2.3355 22373 | 21778 2.0610 | 1.9311 1.7120 | 1.5121 1.2860
0.00% | -0.06% | -0.02% | -0.04% | -0.04% -0.03% | -0.02% -0.03% | -0.02% -0.03% [ -0.05% [ -0.03% [ -0.03% [ -0.06%
22234 | 22750 | 2.4428 24982 | 2.4557 | 2.2947 | 2.2449 | 2.2911 | 2.1492 | 2.0977 | 2.1444 | 2.0789 1.8129 | 1.5397 | 1.2927
22234 | 2.2760 | 2.4436 24993 | 2.4567 | 2.2951 | 2.2450 | 2.2911 | 2.1494 | 2.0978 | 2.1450 | 2.0797 1.8139 | 1.5401 1.2936
0.00% | -0.05% | -0.03% -0.04% | -0.04% | -0.02% | 0.00% 0.00% | -0.01% | -0.01% | -0.03% | -0.04% -0.06% | -0.03% | -0.07%
22278 | 2.3030 | 2.4709 | 2.4982 | 2.4018 | 2.4273 | 2.2784 | 2.2312 | 2.2777 | 2.1365 | 2.0837 | 2.1213 | 2.0008 | 1.9729 | 1.8324 | 1.5613 | 1.2971
22277 | 2.3032 | 24718 | 2.4998 | 2.4031 | 24288 | 2.2784 | 2.2310 | 22777 | 2.1362 | 2.0838 | 2.1216 | 2.0013 | 1.9729 | 1.8327 | 1.5619 | 1.2982
0.00% | -0.01% | -0.03% | -0.06% | -0.06% | -0.06% | 0.00% 0.01% 0.00% 0.01% 0.00% | -0.02% | -0.02% | 0.00% | -0.02% | -0.04% | -0.09%
2.2294 | 2.3717 24557 | 2.4273 2.3474 | 2.3011 22052 | 2.1471 2.0263 | 1.9394 1.6127 | 1.3010
2.2296 | 2.3727 24569 | 2.4280 2.3481 | 2.3015 22056 | 2.1477 2.0268 | 1.9398 1.6130 | 1.3018
-0.01% | -0.04% -0.05% | -0.03% -0.03% | -0.02% -0.02% | -0.03% -0.02% | -0.02% -0.02% | -0.06%
2.1846 | 2.2538 | 2.3828 | 2.2947 | 2.2784 | 2.3474 | 2.2174 | 21771 | 2.2250 | 2.0860 | 2.0307 | 2.0559 | 1.9033 | 1.8148 [ 1.7682 [ 1.5314 [ 1.2761
2.1850 | 2.2539 | 2.3829 | 2.2946 | 2.2781 | 2.3480 | 2.2181 | 2.1766 | 2.2255 | 2.0856 | 2.0303 | 2.0565 | 1.9037 | 1.8152 | 1.7685 | 1.5318 | 1.2765
-0.02% | -0.01% | 0.00% 0.01% 0.01% | -0.02% | -0.03% | 0.02% | -0.02% [ 0.02% 0.02% | -0.03% | -0.02% | -0.02% | -0.02% | -0.02% | -0.03%
2.1473 | 22130 | 2.3351 | 2.2449 | 2.2312 | 2.3011 | 2.1771 | 2.1389 | 2.1857 | 2.0502 | 1.9955 | 2.0179 | 1.8667 | 1.7784 | 1.7359 | 1.5068 | 1.2574
2.1475 | 2.2137 | 2.3354 | 2.2452 | 2.2315 | 2.3017 | 2.1776 | 2.1391 | 2.1863 | 2.0507 | 1.9960 | 2.0180 | 1.8668 | 1.7783 | 1.7368 | 1.5068 | 1.2576
-0.01% | -0.03% | -0.01% | -0.01% | -0.01% | -0.03% | -0.03% | -0.01% | -0.03% | -0.02% | -0.02% | -0.01% | 0.00% 0.00% [ -0.05% | 0.00% [ -0.01%
21194 | 2.2492 22911 | 2.2777 2.2250 | 2.1857 2.0972 | 2.0401 1.9100 | 1.8180 1.5389 | 1.2461
21197 | 2.2497 22910 | 2.2774 22262 | 2.1864 2.0972 | 2.0409 1.9102 | 1.8182 1.5392 | 1.2463
-0.02% | -0.02% 0.01% 0.01% -0.05% | -0.03% 0.00% | -0.04% -0.01% [ -0.01% -0.02% | -0.02%
2.0548 | 2.1185 | 2.2366 | 2.1492 | 2.1365 | 2.2052 | 2.0860 | 2.0502 | 2.0972 | 1.9670 | 1.9154 | 1.9390 | 1.7938 | 1.7101 1.6717 | 1.4516 | 1.2122
2.0552 | 2.1181 | 2.2374 | 2.1491 | 2.1366 | 2.2053 | 2.0859 | 2.0502 | 2.0975 | 1.9675 | 1.9158 | 1.9397 | 1.7939 | 1.7104 | 1.6716 | 1.4517 | 1.2124
-0.02% | 0.02% | -0.04% | 0.00% 0.00% 0.00% 0.01% 0.00% | -0.02% | -0.02% | -0.02% | -0.04% | -0.01% | -0.02% | 0.00% 0.00% | -0.02%
1.9985 | 2.0610 | 2.1774 | 2.0977 | 2.0837 | 2.1471 | 2.0307 | 1.9955 | 2.0401 1.9154 | 1.8666 | 1.8908 | 1.7534 | 1.6744 | 1.6339 | 1.4187 | 1.1851
1.9984 | 2.0616 | 2.1782 | 2.0985 | 2.0839 | 2.1474 | 2.0310 | 1.9954 | 2.0417 | 1.9156 | 1.8669 | 1.8916 | 1.7538 | 1.6748 | 1.6342 | 1.4185 | 1.1856
0.01% | -0.03% [ -0.04% | -0.04% | -0.01% | -0.01% | -0.01% | 0.01% | -0.08% | -0.01% | -0.01% [ -0.04% | -0.02% | -0.03% [ -0.02% | 0.02% | -0.04%
1.9483 | 2.0726 2.1444 | 21213 2.0559 | 2.0179 1.9390 | 1.8908 1.7904 | 1.7175 1.4378 | 1.1639
1.0488 | 2.0729 2.1450 | 2.1216 2.0564 | 2.0181 1.9397 | 1.8915 1.7916 | 1.7178 1.4384 [ 1.1640
-0.03% | -0.01% -0.03% | -0.02% -0.03% | -0.01% -0.04% | -0.03% -0.06% [ -0.02% -0.04% | -0.01%
1.8550 | 1.9190 | 2.0604 | 2.0789 | 2.0008 | 2.0263 | 1.9033 | 1.8667 | 1.9100 | 1.7938 | 1.7534 | 1.7904 | 1.6920 | 1.6735 | 1.5637 | 1.3380 | 1.1169
1.8551 1.9190 | 2.0602 | 2.0794 | 2.0010 | 2.0266 | 1.9038 | 1.8672 | 1.9099 | 1.7944 | 1.7535 | 1.7907 | 1.6915 | 1.6728 | 1.5640 | 1.3389 | 1.1168
-0.01% | 0.00% 0.01% | -0.02% | -0.01% | -0.02% | -0.03% [ -0.03% | 0.00% | -0.03% | -0.01% | -0.01% | 0.03% 0.04% | -0.02% | -0.06% | 0.00%
1.7530 | 1.7953 | 1.9302 1.9729 | 1.9394 | 1.8148 | 1.7784 | 1.8180 | 1.7101 1.6744 | 1.7175 | 1.6735 1.4768 | 1.2623 | 1.0679
1.7531 1.7958 | 1.9309 1.9727 | 1.9397 | 1.8149 | 1.7787 | 1.8180 | 1.7106 | 1.6742 | 1.7184 [ 1.6739 1.4771 1.2624 | 1.0680
-0.01% | -0.03% | -0.04% 0.01% | -0.02% | -0.01% | -0.02% | 0.00% | -0.03% | 0.01% | -0.06% | -0.03% -0.02% | -0.01% | -0.01%
1.6316 | 1.6534 | 1.7115 | 1.8129 | 1.8324 1.7682 | 1.7359 1.6717 | 1.6339 1.5637 | 1.4768 | 1.3186 | 1.1758 | 1.0134
1.6320 | 1.6537 | 1.7118 | 1.8133 | 1.8327 1.7689 | 1.7369 1.6723 | 1.6343 1.5646 | 1.4769 | 1.3187 | 1.1760 | 1.0135
-0.02% | -0.02% | -0.02% | -0.02% | -0.02% -0.04% | -0.05% -0.04% | -0.03% -0.06% | 0.00% 0.00% | -0.01% | -0.01%
1.4840 | 1.4924 | 1.5116 | 1.5397 | 1.5613 | 1.6127 | 1.5314 | 1.5068 | 1.5389 | 1.4516 | 1.4187 | 1.4378 | 1.3380 | 1.2623 | 1.1758 | 1.0807 | 0.9541
1.4841 1.4930 | 1.5115 | 1.5399 | 1.5614 | 1.6134 | 1.5320 | 1.5069 | 1.5393 | 1.4516 | 1.4186 | 1.4380 | 1.3384 | 1.2622 | 1.1756 | 1.0805 | 0.9542
-0.01% | -0.04% | 0.01% | -0.01% | -0.01% | -0.05% | -0.04% | -0.01% | -0.03% | 0.00% 0.01% | -0.02% | -0.02% | 0.01% 0.02% 0.02% | -0.01%
1.2811 1.2812 | 1.2852 | 1.2927 | 1.2971 1.3010 | 1.2761 1.2574 | 1.2461 1.2122 | 1.1851 1.1639 | 1.1169 | 1.0679 | 1.0134 | 0.9541 | 0.8782
1.2816 | 1.2816 | 1.2853 | 1.2928 | 1.2974 | 1.3013 | 1.2762 | 1.2572 | 1.2464 | 1.2123 | 1.1851 1.1641 1.1166 | 1.0673 | 1.0127 | 0.9541 | 0.8783
-0.04% | -0.03% [ -0.01% | -0.01% | -0.03% | -0.02% | -0.01% | 0.02% | -0.02% [ -0.01% [ 0.00% [ -0.02% [ 0.02% 0.05% 0.06% 0.00% | -0.02%

-AEGIS (MOC)
-GMVP (Multi-group MC)
-Difference
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ir:* THILAa—KED LR (C5G7)

s Quter U 02$é12|:

Reactor Physics, Nag

0.7948 [ 0.7905 | 0.7722 | 0.7508 | 0.7261 0.7002 | 0.6596 | 0.6219 | 0.5881 | 0.5451 | 0.5059 | 0.4710 | 0.4297 | 0.3949 | 0.3743 | 0.3908 | 0.5022
0.7948 | 0.7907 | 0.7726 | 0.7507 | 0.7261 0.7003 | 0.6598 | 0.6220 | 0.5883 | 0.5450 | 0.5055 | 0.4709 | 0.4295 | 0.3947 | 0.3741 | 0.3902 | 0.5016
0.00% [ -0.03% | -0.05% | 0.02% 0.00%. 0.00% | -0.03% | -0.02% | -0.03% [ 0.02% 0.07%. 0.02% 0.07%. 0.06%. 0.05% 0.14%. 0.12%
0.7905 | 0.8271 0.8316 | 0.8260 | 0.8113 | 0.8083 | 0.7399 | 0.6974 | 0.6804 | 0.6131 | 0.5692 | 0.5475 | 0.4864 | 0.4428 | 0.4144 | 0.4250 | 0.5286
0.7902 | 0.8269 | 0.8318 | 0.8261 | 0.8110 | 0.8078 | 0.7399 | 0.6975 | 0.6803 | 0.6128 [ 0.5687 | 0.5472 | 0.4866 | 0.4427 | 0.4141 | 0.4247 | 0.5282
0.04% 0.03% | -0.02% | -0.01% | 0.03% 0.06% | -0.01% | -0.01% | 0.02% 0.06% 0.09% 0.06% | -0.04% | 0.02% 0.09% 0.07% 0.08%
0.7722 | 0.8316 | 0.8646 | 0.8995 | 0.8867 0.8011 | 0.7536 0.6648 | 0.6170 0.5369 | 0.4896 | 0.4404 | 0.4391 0.5347
0.7720 | 0.8313 | 0.8645 | 0.8996 | 0.8863 0.8012 | 0.7535 0.6646 | 0.6167 0.5368 | 0.4894 | 0.4401 | 0.4387 | 0.5343
0.02% 0.04% 0.01% | -0.02% | 0.04% -0.01% | 0.02% 0.04% 0.04% 0.03% 0.04% 0.07% 0.09% 0.07%
0.7508 | 0.8260 | 0.8995 0.8916 | 0.8513 | 0.7683 | 0.7229 | 0.7094 [ 0.6377 | 0.5942 | 0.5812 | 0.5404 0.4655 | 0.4444 | 0.5310
0.7511 | 0.8258 | 0.8992 0.8916 | 0.8507 | 0.7678 | 0.7229 | 0.7095 [ 0.6374 | 0.5941 0.5808 | 0.5402 0.4652 | 0.4439 | 0.5306
-0.03% | 0.02% 0.03% 0.01% 0.06% 0.07% 0.01% | -0.01% | 0.03% 0.03% 0.06% 0.04% 0.07% 0.11% 0.07%
0.7261 | 0.8113 | 0.8867 | 0.8916 | 0.8392 | 0.8243 | 0.7488 | 0.7062 | 0.6931 | 0.6240 | 0.5815 | 0.5664 | 0.5135 | 0.4932 | 0.4635 | 0.4423 | 0.5208
0.7265 | 0.8112 | 0.8862 | 0.8913 | 0.8388 | 0.8240 | 0.7488 | 0.7061 0.6931 | 0.6237 | 0.5816 | 0.5660 | 0.5132 | 0.4929 | 0.4630 | 0.4421 0.5206
-0.05% | 0.01% 0.05% 0.03% 0.05% 0.03% 0.01% 0.02% 0.00% 0.04% [ -0.02% | 0.06% 0.06% 0.06% 0.11% 0.05% 0.04%
0.7002 | 0.8083 0.8513 | 0.8243 0.7525 | 0.7104 0.6298 | 0.5856 0.5093 | 0.4734 0.4447 | 0.5070
0.7004 | 0.8082 0.8512 | 0.8242 0.7530 | 0.7106 0.6301 | 0.5857 0.5089 | 0.4730 0.4446 | 0.5064
-0.02% | 0.02% 0.01% 0.01% -0.06% | -0.03% -0.05% | -0.02% 0.07% 0.08% 0.03% 0.13%
0.6596 | 0.7399 | 0.8011 | 0.7683 | 0.7488 | 0.7525 | 0.6891 | 0.6527 | 0.6429 | 0.5788 | 0.5390 | 0.5230 | 0.4653 | 0.4316 | 0.4257 | 0.4120 | 0.4843
0.6598 | 0.7396 | 0.8006 | 0.7683 | 0.7487 | 0.7527 | 0.6894 | 0.6527 | 0.6428 | 0.5786 | 0.5389 | 0.5229 | 0.4649 | 0.4316 | 0.4258 | 0.4117 | 0.4838
-0.03% | 0.03% 0.06% 0.00% 0.02% | -0.02% | -0.04% | 0.00% 0.01% 0.03% 0.03% 0.02% 0.09% 0.00% | -0.02% | 0.09% 0.12%
0.6219 | 0.6974 | 0.7536 | 0.7229 | 0.7062 | 0.7104 | 0.6527 | 0.6192 | 0.6096 [ 0.5499 | 0.5123 | 0.4961 | 0.4414 | 0.4091 0.4039 | 0.3921 0.4615
0.6223 | 0.6974 | 0.7535 | 0.7232 | 0.7060 | 0.7103 | 0.6527 | 0.6189 | 0.6097 | 0.5497 | 0.5119 | 0.4957 | 0.4412 | 0.4091 0.4038 | 0.3919 | 0.4608
-0.06% | 0.00% 0.01% | -0.03% | 0.03% 0.01% 0.01% 0.04% | -0.01% | 0.03% 0.08% 0.08% 0.04% 0.00% 0.04% 0.04% 0.16%
0.5881 | 0.6804 0.7094 | 0.6931 0.6429 | 0.6096 0.5429 | 0.5050 0.4360 | 0.4027 0.3848 | 0.4393
0.5884 | 0.6802 0.7092 | 0.6931 0.6426 | 0.6094 0.5428 | 0.5050 0.4358 | 0.4022 0.3845 | 0.4389
-0.04% | 0.03% 0.03% 0.00% 0.04% 0.04% 0.01% 0.00% 0.04% 0.14% 0.09% 0.09%
0.5451 | 0.6131 0.6648 | 0.6377 | 0.6240 | 0.6298 | 0.5788 | 0.5499 | 0.5429 | 0.4895 | 0.4564 | 0.4429 | 0.3937 | 0.3649 | 0.3610 | 0.3500 | 0.4115
0.5452 | 0.6132 | 0.6648 | 0.6375 | 0.6236 | 0.6297 | 0.5785 | 0.5494 | 0.5425 | 0.4893 | 0.4563 | 0.4427 | 0.3938 | 0.3644 | 0.3609 | 0.3500 | 0.4109
-0.02% | -0.01% | 0.00% 0.03% 0.05% 0.00% 0.05% 0.09% 0.08% 0.03%. 0.02% 0.03% | -0.03% | 0.14% 0.05% 0.01%. 0.14%
0.5059 | 0.5692 | 0.6170 | 0.5942 | 0.5815 | 0.5856 | 0.5390 | 0.5123 | 0.5050 | 0.4564 | 0.4258 | 0.4130 | 0.3682 | 0.3418 [ 0.3372 | 0.3270 | 0.3846
0.5058 | 0.5693 | 0.6168 | 0.5941 | 0.5814 [ 0.5856 | 0.5387 | 0.5119 | 0.5047 | 0.4561 | 0.4258 | 0.4129 | 0.3681 0.3416 | 0.3369 | 0.3264 | 0.3840
0.01% | -0.03% | 0.02% 0.03% 0.03% | -0.01% | 0.05% 0.06% 0.07% 0.06% 0.02% 0.01% 0.03% 0.05% 0.07% 0.18% 0.14%
0.4710 | 0.5475 0.5812 | 0.5664 0.5230 | 0.4961 0.4429 | 0.4130 0.3600 | 0.3347 0.3154 | 0.3588
0.4710 | 0.5475 0.5809 | 0.5661 0.5227 | 0.4960 0.4427 | 0.4128 0.3597 | 0.3346 0.3149 | 0.3582
-0.01% | -0.01% 0.05% 0.04% 0.05% 0.02% 0.04% 0.05% 0.08% 0.02% 0.15% 0.16%
0.4297 | 0.4864 | 0.5369 | 0.5404 | 0.5135 | 0.5093 | 0.4653 | 0.4414 | 0.4360 | 0.3937 | 0.3682 | 0.3600 | 0.3262 | 0.3130 [ 0.2959 | 0.2816 | 0.3289
0.4296 | 0.4862 | 0.5368 | 0.5404 | 0.5132 | 0.5094 | 0.4649 | 0.4412 | 0.4354 | 0.3932 | 0.3676 | 0.3597 | 0.3258 | 0.3128 | 0.2959 | 0.2814 | 0.3284
0.03% 0.04% 0.03% 0.01% 0.05% | -0.03% | 0.07% 0.05% 0.12% 0.11% 0.16% 0.09% 0.15% 0.05% 0.01% 0.05% 0.14%
0.3949 | 0.4428 | 0.4896 0.4932 | 0.4734 | 0.4316 | 0.4091 | 0.4027 [ 0.3649 | 0.3418 | 0.3347 | 0.3130 0.2705 | 0.2560 | 0.3008
0.3947 | 0.4424 | 0.4889 0.4928 | 0.4733 | 0.4311 | 0.4088 | 0.4023 | 0.3647 | 0.3415 | 0.3344 | 0.3128 0.2703 | 0.2558 | 0.3005
0.05% 0.07% 0.13% 0.09% 0.02% 0.11% 0.06% 0.10% 0.06% 0.10% 0.08% 0.07% 0.07% 0.10% 0.09%
0.3743 | 0.4144 | 0.4404 | 0.4655 | 0.4635 0.4257 | 0.4039 0.3610 | 0.3372 0.2959 | 0.2705 | 0.2418 | 0.2361 | 0.2773
0.3740 | 0.4142 | 0.4402 | 0.4653 | 0.4631 0.4256 | 0.4039 0.3609 | 0.3369 0.2958 | 0.2702 | 0.2416 | 0.2355 | 0.2769
0.06% 0.05% 0.05% 0.04% 0.09% 0.04% 0.02% 0.04% 0.08% 0.03% 0.10% 0.09% 0.25% 0.15%
0.3908 | 0.4250 | 0.4391 0.4444 | 0.4423 | 0.4447 | 0.4120 | 0.3921 0.3848 | 0.3500 | 0.3270 | 0.3154 | 0.2816 | 0.2560 | 0.2361 | 0.2320 | 0.2663
0.3906 | 0.4244 | 0.4390 | 0.4440 | 0.4420 | 0.4445 | 0.4118 | 0.3917 | 0.3844 | 0.3501 | 0.3267 | 0.3151 | 0.2813 | 0.2555 | 0.2357 | 0.2315 | 0.2660
0.05% 0.15% 0.02% 0.09% 0.09% 0.05% 0.06% 0.09% 0.11% | -0.02% [ 0.11% 0.08% 0.11% 0.18% 0.19% 0.23% 0.13%
0.5022 | 0.5286 | 0.5347 | 0.5310 | 0.5208 | 0.5070 [ 0.4843 | 0.4615 | 0.4393 | 0.4115 | 0.3846 | 0.3588 | 0.3289 | 0.3008 | 0.2773 | 0.2663 | 0.2871
0.5019 | 0.5283 | 0.5347 | 0.5307 | 0.5206 | 0.5064 | 0.4840 | 0.4612 | 0.4392 | 0.4110 | 0.3844 | 0.3583 | 0.3282 | 0.3002 | 0.2769 | 0.2659 | 0.2869
0.06% 0.06% 0.00% 0.05% 0.03% 0.12% 0.06% 0.07% 0.04% 0.11% 0.03% 0.12% 0.22% 0.21% 0.17% 0.15% 0.05%

-AEGIS (MOC)
-GMVP (Multi-group MC)
-Difference
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Reactor Physics, Ng

1.3127 | 1.2958 | 1.2896 | 1.2918 | 1.2946 | 1.2961 1.2736 | 1.2553 | 1.2428 | 1.2116 | 1.1856 | 1.1642 [ 1.1214 [ 1.0776 | 1.0355 | 1.0061 1.0129
1.3129 | 1.2958 | 1.2895 | 1.2918 | 1.2950 | 1.2963 | 1.2733 | 1.2550 | 1.2426 | 1.2113 | 1.1854 | 1.1641 1.1213 | 1.0778 | 1.0355 [ 1.0062 | 1.0121
-0.02% | 0.00% 0.01% 0.00% | -0.03% [ -0.02% | 0.02% 0.02% 0.02% 0.03% 0.02% 0.01% 0.00% | -0.02% [ 0.00% | -0.01% | 0.08%
1.0625 | 1.3428 | 1.3205 | 1.3325 | 1.3589 | 1.4243 [ 1.3325 | 1.3114 | 1.3614 | 1.2684 | 1.2432 | 1.2856 | 1.1870 | 1.1254 | 1.0832 | 1.0909 | 0.9093
1.0626 | 1.3431 1.3207 | 1.3326 | 1.3584 | 1.4245 | 1.3323 | 1.3119 | 1.3617 | 1.2680 | 1.2436 | 1.2855 | 1.1866 | 1.1252 | 1.0825 | 1.0902 | 0.9093
-0.01% | -0.02% | -0.01% | -0.01% | 0.03% | -0.02% | 0.01% | -0.03% [ -0.02% [ 0.03% [ -0.03% [ 0.01% 0.03% 0.02% 0.06% 0.06% 0.00%
09372 | 11711 1.1778 | 1.2628 | 1.2890 1.2234 | 1.1994 1.1636 | 1.1422 1.1351 1.0795 | 0.9854 | 0.9852 | 0.8549
09372 | 11712 | 11778 | 1.2636 | 1.2890 1.2232 | 1.1996 1.1639 | 1.1424 1.1351 1.0796 | 0.9854 | 0.9850 | 0.8543
0.00% | -0.01% | 0.00% | -0.06% | 0.00% 0.01% | -0.02% -0.02% [ -0.02% 0.00% | -0.01% [ 0.00% 0.02% 0.07%
0.8649 | 1.0938 | 1.1752 1.1817 | 1.2799 | 1.1471 1.1235 | 1.1896 | 1.0897 | 1.0747 | 1.1624 | 1.0418 0.9975 | 0.9413 | 0.8187
0.8650 | 1.0937 | 1.1759 1.1814 | 1.2800 | 1.1469 | 1.1240 | 1.1901 1.0898 | 1.0744 | 1.1624 | 1.0415 0.9974 | 0.9409 | 0.8182
0.00% 0.00% | -0.05% 0.03% | -0.01% | 0.01% | -0.04% | -0.04% | -0.01% | 0.03% 0.00% 0.03% 0.01% 0.04% 0.06%
0.8130 | 1.0484 | 1.1193 | 1.1125 | 1.1442 [ 1.1428 | 1.0382 | 1.0185 | 1.0736 | 0.9890 | 0.9756 | 1.0428 | 1.0148 | 0.9630 | 0.9584 | 0.9158 | 0.7869
0.8131 1.0488 | 1.1196 | 1.1128 | 1.1441 1.1432 | 1.0381 1.0190 | 1.0745 | 0.9887 | 0.9752 | 1.0431 1.0141 | 0.9632 | 0.9584 | 0.9160 | 0.7866
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