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Measurement of 237Np Fission Cross Section at YAYOI

Shigeo Ohki*1, Hideki Takashima™?, Toshio Wakabayashi*s,
Kenji Yamaguchi®, and Michio Yamawalki®s

Abstract

In the framework of the study on transmutation of minor actinide (MA) nuclides with fast
reactors, the fission cross section ratio Z37Np to 2860 has been measured by using a back-to-back
(BTB) fission chamber at the YAYOI fast neutron source reactor. The compact BTB fission
chamber was prepared for the measurements in the experimental holes called Glory hole and
Grazing hole passing though the core center and the side blanket of YAYOI, respectively.
Dependence of fission cross section ratio on neutron spectrum was investigated by changing the
measurement position in these experimental holes.

The measured values of fission cross section ratio were compared with those calculated with
the following nuclear data libraries: JENDL-3.2, ENDF/B-VI, JEF-2.2, and JENDL-2. It was
found that the calculated values in the center of the core systematically overestimated the
measurement by about 30%. Dispersion of the calculated values among the nuclear data
Iibraries was smaller than the above difference from the measured value. We also faced the
dependence of C/E value on the measurement positions. It is hardly said that uncertainty of
nuclear data brings about the above overestimation of 30%.

The present resuit remained some issues in terms of the measurement accuracy. If we can
get rid of those causes, for example, by means of the unfolding teéhzﬁque on pulse height
distribution, the result could be utilized as expletive information in nuclear data validatiqn not
only for 287Np, but also for 2351 and 238U which charac_térize the neutron spectrum.

1 Reactor Physics Group, System Engineering Technology Division, OEC, JNC

X2 Radiation Control Section, Health and Safety Division, OEC, JNC '
%3 Japan Nuclear Cycle Development Institute (Present affiliation: J apan Atomic Energy
Research Institute)

¥4 Nuclear Engineering Research Laboratory, Graduate School of Engineering, University of
Tokyo (Present affiliation: Japan Atomic Energy Research Institute)

%5 Department of Quantum Engineering and Systems Science, Graduate School of Engineering,
University of Tokyo (Present affiliation: Tokai University, Japan Atomic Energy Research
Institute) ' .
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®4-1 REFRBRILOPEFI~T bL
(MVPa— FiZ X 5EHE1E) ‘ |
(1/2)
Upper Energy Neutron flux per lethargy (arbitrary unit)
eV Gy 1825mm (std.) Gy 1800mm (std.) Gy 1775mm (std.)
2.0000E+07 4.18522E-06  16.054%  5.06577E-06  18.385%  2.72327B-06 ~ 37.108%
1.0000E+07 5.53793E-05 8.201% 5.26580E-05 8.173% 3.86703E-05  20.284%
7.7880E+06 1.89458E-04 4.289% 1.65781E-04 4.665% 1.10352E-04  11.951%
6.0653E+06 4.09473E-04  .2.952% 3.67145E-04 3.181% 2.50876E-04 8.158%
4.7237E+06 6.70685E-04 2.281% 6.02934E-04 2.456% 4.22683E-04 6.240%
3.6788E+06 9.26628E-04 1.958% 8.34404E-04 2.046% 5.85702E-04 4.962%
2.8650E+06 1.13682E-03 1.729% 1.03400E-03 1.854% 7.12537E-04 4.733%
2.2313E+06 1.27888E-03 1.621% 1.17838E-03 1.762% 8.03474E-04 4.550%
1.7377E+06 1.36276E-03 1.570% 1.26500E-03 1.687% 8.68737E-04 3.832%
1.3534E+06 1.40964E-03 1.555% 1.30611E-03 1.641% 9.24183E-04 3.348%
1.0540E+06 1.45043E-03 1.485% 1.31730E-03 1.568% 9.78525E-04 2.904%
8.2085E+05 1.45309E-03 1.451% 1.31012E-03 1.531% 1.02139E-03 2.392%
6.3928E+05 1.39771E-03 1.430% 1.27022E-03 1.543% 1.01690E-03 2.034%
4.9787E+05 1.26759E-03 1.475% 1.18364E-03 1.611% 0.61477E-04 2.003%
3.8774E+05 1.11866E-03 1.514% 1.06559E-03 1.575% 8.84632E-04 2.058%
3.0197E+05 9.71920E-04 1.581% 9.45323E-04 1.625% 7.98353E-04 2.067%
2.3518E+05 8.30282E-04 1.644% 8.13660E-04 1.749% 6.96584E-04 2.149%
1.8316E+05 6.76680E-04 1.766% 6.58591E-04 1.879% 5.79107E-04  2.217%"
1.4264E+05 5.25059E-04 1.921% 4.99411E-04 2.041% 4.64762E-04 2411%
1.1110E+05 3.87684E-04 2.234% 3.63610E-04 2.464% 3.52662E-04 2.620%
8.6517E+04 : 2.74708E—04: (2.578%  2.62493E-04 2.682% 2.57081E-04  '2.930%
6.7379E+04 19117504  2.872% '1.88676E-04 = 3.094% 1.83208E-04 - - 3.164%
5.24756+04 1.31084E-04 3.338% 1.32177E-04 3.579% 1.30977E-04 3.049%
4.0868E+04 8.61191E-05 4.388% 8.65891E-05 4.470% 8.78936E-05 3.869%
3.1828E+04 5.47254E-05 5.314% 5.56772B-05 5.278% 5.65140E-05 4.869%
2.4788E+04 3.56498E-05 6.017% 3.57049E-05 7.350% 3.56042E-05 5.194%
1.9305E+04 2.30332E-05 7.846% 2.09242E-05 7.998% 2.25674E-05 6.457%
' 1.5034E+04 1.40904E-05  10.543%  1.05029E-05 10.985%  1.42543E-05 8.762%
1.1709E+04 8.44133E-06  13.080%  B.64820E-06 14.525%  8.58592E-06  12.383%
9.1188E+03 - 1.24674E-07  10.302%  1.46680E-07  13.121%  1.39137E-07 10472%
1.0G00E-Q5

W Gy Fa——k—W, Gz FLALTvTR-N
BEEE T ERRERILOLFS OE S T, 1825mmAERLETH 2,
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F4-1 (Fi&)
(2/2)
Upper Energy " Neutron flux per lethargy (arbitrary unit)
(eV) Gy 1725mm {std.) Gz 1825mm (std.) Gz 1725mm (std.)
2.00C0E+07 1.01024E-06  37.108%  5.87435E-07  28.896%  1.13456E-07  36.021%
~ 1.0000E+07 8.42345E-06  20.284%  7.51801E-06  12347%  1.95945E-06 ~ 17.670%
7.7880E+06 2.65451E-05  11.951%  2.62626E-05 7.141% 8.25029E-06 9.356%
6.0653E+06 6.39420E-05 8.158% 5.48029E-05 4.932% 1.99124E-05 6.963%
4.7237E+06 1.06750E-04 6.240% 9.12873E-05 3.761% 3.25436E-05 4.889%
3.6788E+06 1.42128E-04 4.962% 1.27891E-04 3.126% 4.42084E-05 4.258%
2.8650E+06 1.67709E-04 4.733% 1.56954E-04 2.851% 5.44065E-05 3.853%
2.2313E+06 1.94276E-04 . 4.590% - 1.77343E-04 - 2.652% 6.40335E-05 - 3.582%
- 1.7377E+06 2.27806E-04 3.832% 2.01984E-04 2406% - 7.83231E-05 3.223%
1.3534E+06 2.80419E-04 = 3.348% 2.45106E-04 2,186% 1.03953E-04 2.693%
1.0540E+06 3.68812E-04 2.904% 3.13858E-04 1.840% 1.50014E-04 2.313%
8.2085E+05 4.80425E-04 2.392% 3.90069E-04 1.586% 2.11208E-04 1.932%
6.3928E+05 5.68867E-04 2.034% 441679E-04 1.374% 2.67412E-04 1.623%
4.9787E+05 5.93214E-04 2.003%  4.51312E-04 1.350% 2.93081E-04 1.561%
3.8774E+05 5.64378E-04 2.058% 4.31308E-04 1.357% 2.89386E-04 1.543%
3.0197E+05 5.13590E-04 2.067% 3.98175E-04 1.349% 2.70291E-04 1.557%
2.3518E+05 4.62160E-04 2.149% 3.59326E-04 1.410% 2.50808E-04 1.672%
1.8316E+05 4.04448E-04 2.217% 3.13442F-04 1.485% 2.28134E-04 1.714%
1.4264E+05 3.39013E-04 2411% 2.61396E-04 1.510% 1.98317E-04 1.761%
1.1110E+05 2.72012E-04°  2.620% 2.06072E-04 1.725% 1.62937E-04 1.924%
8.'651'1;E+O4 2.19510E-04 2.930%  1.61696E-04 1.886% - 1.34153E-04 2.042%
6.7379E+04 1.78428E-04 3.164% 1.29447E-04 2.053% 1.12609E-04 2.140%
5.2475E+04 1.38115E-04 3.049% 1.01030E-04 2.162% 9.02957E-05 2.291%
4.0868E+04 9.68135E-05 3.869% 7.07947E-05 2.390% 6.41900E-05 2.520%
3.1828E+04 6.14656E-03 4.869%  4.60182E-05 2917% 4.11396E-05 2.968%
24788E+04 3.74896E-05 5.194% 3.00033E-05 3.434% 2.58280E-05 3.539%
1.9305E+04 2.21979E-05 6.457% 1.93911E-05 4.687% 1.60243E-05 5.052%
1.5034E+04 1.36631E-05 8.762% 1.16325E-05 5.978% 9.23499E-06 6.363%
| 1.1709E+04 9.06479E-06  12.383%  6.34348E-06 7.405% 4.75784E-06 B.443%
9.1188E+03 9.61730E-08  10.472%  8.20947E-08 7.841% 8.05489E-08 8.563%
1.0000E-05 | |

B Gy.:Zu——k—ib, Gz FVLATV Y Fk—N
EEREIF LRERAOP S DR E T, 1825mmAFERLETH 5B,
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$=4-2 BTBRHZSZBADSEFI AT MU
(MVPI— FIZ & 23HE1#) '

(1/2)

Upper Energy Normalized flux per lethargy :

&V) Gy 1825mm (std.) Gy 1800mm (std.) Gy 1775mm (std.)
1.6487E+07 2.63924E-04 2.84465E-04 2.51109E-04
1.2840E+07 1.66143E-03 1.87895E-03 1.65765E-03
1.0000E+07 1.04589E-02  8201%  1.24110E-02  8.173%  1.09427E-02  9.233%
7.7880E+06 3.86186E-02  4289%  3.80866E-02  4.665%  3.16140E-02  5.867%
6.0653E+06 8.54298E-02  2.952%  8.04691E-02  3.181%  7.13536E-02  3.943%
4,7237E+06 1.40265E-01  2.281%  133371E-01  2456%  1.20799E-01  2.908%
3.6788E+06 1.93171E-01  1.958%  1.87800E-01  2046%  1.70235E-01  2.546%
2.8650E+06 2.38027E-01  1729%  235666E-01  1.854%  2.10303E-01  2.283%
2.2313E+06 272945E-01  1.621%  2.73292E-01  1.762%  2.38537E-01  2.122%
1.7377E+06 2.95866E-01  1.570%  2.98686E-01  1687%  2.58568E-01  2.015%
1.3534E+06 3.10250E-01  1.555%  3.11034E-01  1.641%  2.78036E-01  1.965%
1.0540E+06 3.19811E-01  1485%  3.13904E-01 "~ 1.568% . 2.96695E0L, .1.879%
8.2085E+05 321082E-01  1451%  3.10490E-01 - 1531%  3.09062E-01  1.806%
6.3928E+05 3.08037B-01  1.430%  3.00125E-01  1.543%  3.08161E-01  1.700%
49787E+05 2.80369E-01  1475%  2.80116E-01  1.611%  294407E-01  1.778%
3.8774E+05 246141E-01  1.514%  2.53625E-01  1.575%  2.72268E-01  1.761%
3.0197E+05 2.12039E-01  1.581%  2.23215E-01  1.625%  2.43602E-01  1.804%
2.3518E+05 1.80624B-01  1.644%  190313E-01  1749%  2.10787E-01  1.899%
1.8316E+05 149313E-01  1.766%  1.54299E-01  1879%  1.75417E-01  2.021%
1.4264E+05 1.18773E-01  1.921%  1.19114E-01 ~ 2.041%  1.40970E-01  2.143%
LIIIOE+05 8.86I16E-02  2.234%  8.78504E-02  2464%  1.0764SE-0T  2.588%
8.6517E+04 628241E-02  2.578%  633973E-02  2.682%  7.85619E-02  2.865%
6.7379E+04 423992E-02  2.872%  4.48991E-02  3.094%  5.57397E-02  3.282%
5.2475E+04 2855595-02  3.338%  3.12875E02  3.579%  3.88382E-02  3.485%
40868E+04 1.88976E-02  4388%  208004E-02  4470% 261522802 4.177%
3.1828E+04 1.24931E-02  5.314%  1.31893E-02  5.278%  1.68118E-02  5.273%
24788E+04 | 7.95669E-03  6.017%  7.97733E-03  7.350%  1.09205E-02  5.800%
19305E+04 | 5.17907E-03  7.846%  4.71364E-03  7.998%  7.35204E-03  8.506%
1.5034E-+04 3.54192E-03  10.543%  2.81559E-03  10.985%  5.16607E-03  12.555%
1.1709E+04 1.94412B-03  13.080%  1.97167B-03  14.525%  3.07327E-03  16.085% -
9.1188E+03 1.31737E-03 1.14037E-03 2.11774E-03
7.1017E+03 8.37469E-04 7.02654E-04 1.39882E-03
5.5308E+03 5.32394E-04 4,32950E-04 9,23964E-04
4.3074E+03 3.38452E-04 2,66768E-04 6.10305E-04
3.3546E+03 2.15162E-04 1.64375E-04 4.03128E-04
2.6126E+03 1.36784E-04 1.01283E-04 2.66281E-04
2.0347E+03 8.69552E-05 6.24064E-05 1.75885E-04
1.5846E+03 5.52786E-05 3.84523E-05 1.16176E-04
1.2341E+03 3.51420E-05 2.36932E-05 7.67386E-05
9.6112E+02

Bl Gy:7u—V—sk—W, Gz S LAV V TR
BRI REREBRTLO A 5 OR T, 1825mmAMFRLE CH B,
2 R PVOBRHSINEETH S,
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Fd-2 (F %)
(2/2)
Upper Energy Normalized flux per lethargy
(eV) Gy 1725mm (std.) Gz 1825mm (std.) Gz 1725mm (std.)
1.6487E+07 1.67984E-04 1.24783E-04 2.27910E-05
1.28408+07 9.29538E-04 _ B.08546E-04 1.79301E-04
1.0000E+07 5.14416E-03  20.2849%  5.23910E-03 . 12.347%  1.41060E-03  17.670%
7.7880E+06 1.57045E-02  11.951%  1.82364E-02  7.141%  1.07405E-02  9.356%
6.0653E+06 3.63985E-02  R.158%  4.00574B-02  4.932%  255718B-02  6.963%
4.7237E+06 5.95341E-02  6.240%  6.61306E-02  3.761%  4.04172E-02  4.889%
3.6788E+06 8.03482E-02  4.962%  9.21764E-02  3.126%  5.26876E-02  4.258%
2.8650E+06 9.86194E-02  4.733%  1,15236E-01  2.851%  6.45216E-02  3.853%
2.2313E+06 L16618E-01  4.590%  1.35159E-01  2.652%  7.79637E-02  3.582%
1.7377E+06 1.37796E-01  3.832%  1.56215E-01  2406%  9.68249E-02  3.223%
1.3534E+06 1.71622E-01  3.348%  1.87420B-01  2.186%  1.28985E-01  2.693%
1.0540E+06 2.26451E-01  2.904%  2.35602E-01  1.840%  1.86266E-01  2.313%
8.2085E+05 2.92905E-01  2.392%  2.92004E-01  1.586%  2.61339E-01  1.932%
6.3928E+05 344913E-01  2.034%  3.34479B-01  1374%  3.30263E-01  1.623%
4.9787E+05 3.614288-01  2.003%  3.46015E-01  1350%  3.63423E-01 1.561%
3.8774E+05 3.46171E-01  2.058%  3.30618E-01  1357%  3.59437E-01  1.543%
3.0197E+05 3.14074E-01  2.067%  3.03819E-01  1349%  3.31408E-01 1.557%
2.3518E+05 2.80607E-01  2.149%  2.74401E-01  1410%  3.03902E-01  1.672%
1.8316E+05 245670E-01  2217%  2.39660E-01  1.485%  2.77389E-01  1.714%
1.4264E+05 2.08248E-01  2411%  1098266E-01 1510%  2.46079E-01 1.761%
1.1110B+05 L.68934E-01  2.620%  L57198E-01  1.725% . 2.05491E-01  1.924%
8.6517E+04 1.35477E01  2930%  1.25838E-01  1886%  1.69896E-01  2.042%
6.7379E+04 1.07708E-01  3.164%  1.01936E-01  2.053%  1.41467E-01  2.140%
5.2475E+04 8.30207E-02  3.049%  7.94913B-02  2.162%  1.13385E-01  2.291%
4,0868E+04 5.94466E-02  3.869%  S5.60789E-02  2390%  8.06309E-02  2.520%
3.1828E+04 3.91802E-02  4.869%  3.70060E-02  2917%  S5.11606E-02  2.968%
2.4788E+04 236553B02  5.194%  2.37947E-02  3.434%  3.04973B-02  3.539%
1.9305E+04. 140599E-02  6.457%  1.63288E-02  4.687%  1.94613E-02  5.052%
1.5034E+04 9.29340E-03  8.762%  1.16741E-02  5978%  1.34535E-02  6.363%
1.1709E+04 6.10467E-03  12.383%  6.32002E-03  7.405%  .5.85360E-03  8.443%
9.1188E+03 | = 3.69482E-03 4.48561E-03 4.01967E-03
7.1017E+03 2.32027E-03 2.93350E-03 2.40075E-03
5.5308E-+03 1.45708E-03 1.91846E-03 1.43386E-03
4.3074E+03 9.15021E-04 1.25464E-03 8.56376E-04
3.3546E+03 5.74622E-04 8.20522E-04 5.11479E-04
2.6126E+03 3.60857E-04 5.36615E-04 3.05488E-04
2,034 TE+03 2.26608E-04 3.50933E-04 1.82451E-04
1.5846E+03 1.423058-04 2.29503E-04 1.08969E-04
1.2341E+03 8.93658E-05 1.50093E-04 6.50828E-05
9.6112E+02 '

Hl Gy.Fu—=VU—fk—, G VATV TR—N
BERRFERERAOP b 0RET, 825mmPFFLETSH 5,
E2 A~y PLOBEFHRFINFREETH S,




JNC TY9400 2004-005

0.0015

0.0010

Illllllll'll‘l]

I Illlil] L)

— = Gy 1725mm

Gy 1825mm
= = = Gy 1775mm

Gz 1825 mm

0.0005

Neutron flux per lethargy (arbitrary unit)

S ILNL J B N 2]

0.0000
10*

102

(VS AL T S B A B |

10° 108 107
Neutron Energy [eV]

L L LR

—t
<
w

lllllil] i L LR ] oo rvrd

LI N N Y Y R}

—
<
-

Neutron flux per lethargy {arbitrary unit)
S
in

L3 I W]

10°6

= Gy 1825mm
= ====Gy1775mm
e e o Gy 1725mm
Gz 1825 mm

10*

108 107
Neufron Energy [eV]

B 4-1 FREFEBRILOFEFINT MV

(MVP 7 — FiZ X 2 H{E)




JNC TY9400 2004-005

A bl i)

PEFH s
¥ -
- M
| —] ) Q 10
| S
X 4-2 BTBRHBAORMEFINY P
N EEHET S LHOBREFIL
BEICEE L P uTFEI S, &FMEE TR
ARG PG OBBRTEEESE S,
0.4 v
Gy1825(BTBZ L)
Gy1825BTB® 1)
- = = =Gz1825(BTB% L)
Gz1825(BTB
03 LT Gl L ALY A . 0
B
=
8
| 0_.2 -------------------------------------
o
S
=
:
01 I R . T T I e, Y
0.0 Lgots? i j
1E+04 1E+05 1E+06 1E+07
Neutron energy [eV]

H4-3 BTBRHSIC &3 =lwlﬁ?:<_~ 7 M LOEE




JNC TY9400 2004-005

5. RARKGELDORET—20E

5.1 HEARY FILOLE

BTB BB L TELNRB T4y ral 7T 7 A0 hOEBARZ ML R b6-1
IZEY, SEREICAWE/N BTB RSB TIX, ERAT PADOF A0 75
LrUUZE T o TSR, T AHERERODLIZEBELLR>TWNS, I0D
BEIIRHSRE o — Y —R— AT E T2 DI/ L IizE Ud
DTHD, ML aREHEEROB-DIZE, ERARS bVOT V7 4 —NAF o
VIEQTRBMLETHIN, SEIOCHEET —F DRBIZBWTIE, B5-2iIrd L3I
FEARZ MOWUETUABZTWTIZ L T 4T L, %#’M'FOD{E&I:]"/WF~ WD H
oy bhEIy NTARREREL ST,
. RUSEKER  EFROLIFRIKRDOLBY TH, .

D Fv FEA LBEROHEEN Oy 7 VI 0 FE&ED (B5-1), Sy o7
Sy FIFREEZEE L TCWARVWESHEERESBICANDI ZETHELE, Sy
735wy FORERE. ASRCRHBERN 500, o), ,p) BEHIWVITERE

BODIAXEEZLND,

@ Ny r ST FEREESLBEOERFKIZOVWTRA—V 7 EITY (B 5-2).
@ ARY MDOE—Z ORTEL 20 FY RV EBHVRASHER T4 v T 47T
3 (@5, 74947 EFDF % RMBIL, BENPISEDEDCRE
L,ta BB, 4 YOELIZELETCTF YV RBEEELXDZ LT, FHES—A
F—&ETr7s v T4 7Eand L HEBE LR,
@ T4 T4 THBOBTINVT—RERS L, S RHEEERD S,
® BEEOREICSWTEEHLETTI,

® KO- TRISERER,, #EET 3, Z2C, BEEOBVICHTIWERTD
(5.2 i),

5.2 ZHEORNMIHNTIHE

287Np & 25U DEUSHLR X, F2ETHRAL L HiT, HEOENCI>TELS
BRI OCTHEET B LER DB, TOL D REBICKETSRTFL LT, BBHCL 3
T4var s 7TFRAY NORER, TRENOREROTHENOFEEE L B,

(1) Rt E SRR OFEIE

SNz LB EERINOBER. E3ETRAETAZ 7 HBICET 5 ACRNOFE &
FEEIZ LTS, 74 vray - 7572 hOBRITHOVTIL. ROEMENEFv
A
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pilmg lem®]= (0.03910 + o.ozozomé‘—J(TFF [MeV])"” (16)
7z
TIC ARBIEMETOEE L ORTFE, ZIIRFESTHD. T, 1371 va -
TIT AL PDEBTRLF-ZRLTED . FEMITBWTIET, =89MeV & L=,
BEH P OREIT :
-1
Wi

=3 )

(Z 2 ]

EUkDB, witBEEAWTOKEI 0BRSS THS,

UEDFEIZLZHEORREZR - ITEL DS, SEFEHA LA ¥ Np KUk 28657 2]
FBCTRECRROFSIIRES TS OQINEETHY, BERERTEDZZ L¥¥bh-o
7o

(2) FpihORE :
RERFORHY B FICRICEZDEEER 11077, 3 Np RO BU & b ITHEHiE
ThHAHD, TP A2BEI - SERTES,

5.3 MORRGELOMERR

FHED Y 0 REHEFED BRDI= W Np & 95U QRS BRI R, DRER% 3 5-2
TR, PHFRY MOBRITAY, BABRSRENRS TS & 5 T8b 5,
P, BECHIKOEHBEOLRLTEY, KERRZ bOYy "NATIAES B
EIEENR TR,

- 17 —
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#51 FEERART MR SHERTF

“"Np 29U (R

FBHT & B RIN 0.12% 0.04%
R OEE Bepy (< 0.04%) B4 (0.028%)
Am (< 0.02%) 25 (0.003%)
29py (< 0.09%) 287 (0.002%)

#52 PNp/UBSRRIGRE (R,)

WREHERALE - ZNp/PU
71— —Fk—AH0 (Gy 1825 mm) © 1.101+£0.2%
| [ 25 mm .t (Gy 1800 mm) - C1.119%02%
A 50 mm £ (Gy 1775 mm) 0.994+0.3%
& 100 mm E (Gy 1725 mm) 0.595+0.3%

A Py FiR—AH (Gz1825 mm) 0.605+0.3%




JNC TY9400 2004-005

‘Counting Rate [cps]

Counting Rate [cps]
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6. RO ARHTHBLEOAEHER LFTEEL DR

BEZBNTRO-AIERBOFEFI, BoERNREOBMERBR» L. RMNicE
SEENBFERI(0,,)/(0,) PRIEERES 2 L8 TE B, TN b L REELET
—F 475 LOROEFHEEL T HZLICT B,

BNp 12DV C DT —F 54 75 U i%, JENDL-3.26, ENDE/B-VI®, JEF-2,2010F
JENDL-208% 28 L7, 25U 2B L Tk, JENDL-3.2 ¥ v /e, & 6-1 R UH 6-1
VS T—iE 0.25 OBENETHEN LSS 47 7 ) OESEEM 2T T. RO
OEABEEHEICIE., 7n—V —F—AHLOFEF Ry M BER Lz, 22T, 8Np
O¥EEIIERAFRFEE CH D, U IO TH, WEFERILTCEET R
X fEISRAESIR A DB TV B, ERFREERE L, SREAEORH
%WZN&FW%ﬁﬁﬁﬁﬁﬁK%B%hB%ﬁﬁb\mNp&%kaéanﬁ\
BoZEEMLEOHEERZB S,

i&iLF%%%E@%@%EEE+EE%i£®L°Hﬁik@ﬁﬂ%kﬁr—
54 7Z UHE® C/EfE (Caleulation/Experiment) DEExER L., HHhD=F
—A—FREREETRLELOTH Y, REOERICHIBERERLOTHS, K
ERBEERICRDILBIONOIERARY MOh v bATIHEIBREBRER SO
TS,

C/E B 1.3~1.5 TH Y, RHEMRERTMERoTWB, Fh, Fu—Y —FK—
v EEBIZED 5 i o T CE EARE R HMBERFEERROND, S P 7R
—NHRLO CEEX, PETFASRZ MOEFEH L a2 — ) —R—/ L O b DI
AN

—75. BINp Bt L F LHFHET 89U L Do RETEMALZRE Lz 24Am, 28Am R
- BT, O/E 51X 0.8~0.9 DBEME 25 TEVE, SIS UHEEER THZD
bIhbb$, FBELERERER-THWS, EFL, MBEREECOVTEHART
HBEOFEL LTEPR TN,

CE EONNBREENECZERE LT, ¢ﬁ%z«7hwo%ﬁﬁ% RO
fLBHRDDOBREIZDVWTEZTHIE,

() FHEFRRT PADOFERZ

MVP ZRWTEHE LERERERFLOBMF R FAEKEIEIC L 58
EELHEL, HEEOBRSFTENIEZRE L, BB L I3BEBRIIKD
E3icEABbN TR
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¢(u)=11.73aE" %> +0.77bE ™ (E in MeV)
a=0432, b=0.568 for Gy—/LFilx (18)
|a=0.7443, b=02557 for Gor—/ s

ZZTH(u)REM VIV —hic ) ORBLENEPEFETHY | EkPEFoi
NF— (B MeV) THD, MVP T K5 FHEME L BB L 2 RIEB D8 %
6-3 IZR"d, Fa—U —F— BBV THEEITEES—& L THWARE, 7L
A Py IR AVRLTRABERKRE 2o T3, ThHDEWOIL, BNp/ssU 4%
SEPTERLICA LTEREND 3%, N 20% 082 b -6F, Z0oERIT. Fb
LA HEEN D IE SR ETF AR M OREEICRRENRAE L2 TiEE R LT
B, LU, RICEHEEECLZMEERELWE TS L, OF EOMBEREEE
EVIERTBFECH D,

(b) BHBOABRD ORRZE
RHEBOMBROBZFE L T8, BRLCEATIEORHBEED D
ZEY, 1EHAES 2 BEATE TRESVUEBCA VAL CEFTRERS S,
ZZ T ROKI L TERAMFRONBERDOBRELRBBEZZ LT LE,
RRAOEMGAER z KA LT, —HBREDCBRHBNESL z+dz, . ZEBRRE
OWINERIEE z4+dz, & L, LBOBVWEH LD LTRO~ROEEZET L,

@  RyE=(oh%)g"N,e8, (19)
® Rzt = (08 ) N, &, 8, (20
® R ='<&;+dzz)¢z+"== N,g,€, _ | @D
® Ry —(ff,i;""!)#"'*d"NNPSNPEB - (22)

ks, 26U @ﬁ%%‘%&ﬁﬁ@#ﬁw%ﬁﬁz%@%wz;5%&6&@5%#
(o5 )={o5) LIEE L. ED4RIVROEEHET S EEOLDDO~DD

BHTERT) : .
@X@ I O-;M%; ¢z+dz' (23)
@x@ ~ z+dz1 P : 23

O' N

]®><® )UE,""‘ (20
@x@ Vo.;r;dzz 24
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#(23) 2 (00)H . —E EHE : ~EEAEOREBHBED X LICETAIERLEL,

MEBLVEESE, de=dy—dz, 237 A—F L LHBEEL OLBEHE 64 I
T, =& ORITREDICONWT, ZEFEFORITREDICOVWTRLELDTH B,
“EHOEIZBWT, MEMEOLE e, [, =1.06 L LTHEEEZRD, ZFEBD

RiE, HATTERIL (0, )/(0y) ©HT B 2 OHBERLELDOTH S,

bt&%":%cl:b dz=-5mmBEOCIV R bol LERTIZ LB TES, Zhix
FHICHVEBIREETHD, LML, di=-5mmDALHE&EZ TS ETE
BMEOEIZ, SBEORIVERTH 2~3%REIRE T, 10%i0h R SABEK
FEE2BBET A L TERY,

BB, A TP ER—ABRLICONWTE, ERABL Y EEORHSEFEAL
eteth, BHEOMERDOFENELELBND, %ﬁmozvtﬁfﬁﬁﬁf
72V E 6-4 OHBFERD, FOFRBERTERT S,

s 5RO OFE O BEEFEERR, 2®Np 72T <, 2#Am % 28Am ORAIEREFR
ICHEBELTROATVNS, 3§ HEOHET. VWObLbRLFEMBERD DR LA
ELEEWI0R, BRIZLTEBI LY, fiERDOBELSMNT, FlLIE 23U 0
EBHEE O TEN S DEE L Vo TBOBEREDHZ0nE LIV,

PLE, BEFRART MLOREREZE, RIBBOMBROORELY, CE EOCME
EEEPEE LN, MEEEELRATAHEZREZ RHIT Z LixTE ot
&t(T%ﬁuhv~m—w¢bﬁﬁﬁ®mﬁmowfﬁ\ﬂfwﬁﬁgmw%%ﬁ
SR, TVERBLWVWEEZILBNRD,

BTNp @ O/E EIZR 5N 3 30% DR LBARMIL, 10~20% D/ NFlli & /2o
7o MAm, 2Am OPE L OFEREBLTH, FUBLERRIABDHHLEXLD
BEATHD. ZBEDLVOI, &ﬁx«ﬁ%w@w/bf7uﬁﬁﬁﬁf%éo
BERALT MOWET TADETT £ 9T 42 7+ 5HEE, ¥ Np & 25U OH
A7 PARIZERLEEZ LTS LS RERREINTNS, LA L, EFEARZ
FLOSHIZEBIC IS A—TIRL., SERFETFTIERERT 4 X7 U L_AVET
KHYOHEAELALTLESTNS, EEARY b EBFEOSBED REF72R
BEBZHEWAEZEPEEND,

X5, FRECEEERSY MOF v VA TITHED REIS 2 VHIERE -

- DETCERENR DD, EEANT MDT 74— NF 4 T ET L REHRRESR
OB = e NTERIE, BNp R ET AT MEEALT S 28650, 280 @ET—
ARREC, REERRELERTESLZALND,
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F6-1 NpRUFUDEZS FHUTETH
(F$F4 75 U THWORTHWAE LU —BITHE)

Upper Energy Grouped Cross Section [barn]
[eV] BNp 87§
JENDL-3.2 ENDF/B-VI JEF-22 JENDL-2 JENDL-32
1.6487E+07 | 2.13224E+00  2.12284E+00  2.18667E+00 2.03381E+00
1.28408+07 1.98915E+00  2.10427E+00  2.18667E+00 1.73225E+00
1.00C0E+07 | 2.16920E+00  221580E+00  2.14377E+00  2.150105+00 | 1.77030E+00
7.7880E+06 1.97620E+00 1.99108E+00 1.90531E+00 1.88820E+00 1.46000E+00
6.0653E+06 1.46470E+00 1.48955E+00 1.46847E+00 1.46290E+00 | 1.05890E+00
4.7237E+06 1.55270E+00 1.54513E+00 1.47452E+00 1.47460E+00 | 1.14760E+00
3.6788E+06 1.62690F+00 1.60893E+00 1.57870E+00 1.55270E+00 | 1.20480E+00
2.8650E+06 1.67170E+00 1.66495E+00 1.64685E+00 1.58250E+00 | 1.26470E+00
2.2313E+06 1.69510E+00 1.67021E+00 1.64444E+00 1.60610E+00 | 1.29840E+00
1,7377E+06 1.61190E+00 1.59449E+00 1.57005E+00 1.57950E+00 1.25680E+00
1.3534E+06 |~ 1.52860E+00 1.48022E+00  1.48562E+00 .- 149930E+00 | 1.23860E+00
1.0540E+06 1.36860E+00 1.35605E+00 1.36352E+00 1.36660E+00 1.17570E+00
82085E+05 | 1.08320E+00 1.07280E+00 1.07326E+00 1.11140E+00 1.11500E+00
6.3928E+05 6.61950E-01 6.45392E-01 6.49171E-01 6.68720E-01 1.13100E+00 |
4.9787E+05 3.02240E-01 2.86723E-01 2.85740E-01 2.79540E-01 1.17670E+00
3.8774E+05 1.06620E-01 1.07101E-01 1.08442E-01 1.00910E-01 1.22530E+00
3.0197E+05 6.15590E-02 5.56226E-02 5.62705E-02 4,97640E-02 1.26160E+00
2.3518E+05 4.36020E-02 3.60564E-02 3.65629E-02 3.28490E-02 1.32190E+00
1.8316E+05 3.63750E-02 2.64102E-02 2.64029E-02 2.85750E-02 1.39450E+00
1.4264E+05 3.28760E-02 1.97782E-02 2.00929E-02 2.15860E-02 1.48820E+00
1.1110E+05 2.99130E-02 1.64704E-02 1.60306E-02 1.80290E-02 1.56440E+00
8.6517E+04 277610802~ 1.37752E-02 1.37764E-02 1.66150E-02 1.66540E+00
6.7379E+04 2.62040E-02 1.22193E-02 1.23676E-02 1.47800E-02 1.76780E+00
5.2475E+04 2.49730E-02 1.16001E-02 1.13936E-02 1.41440E-02 1.84850E+00
4,0868E+04 2.38220E-02 1.07129E-02 1.07017E-02 1.25860E-02 1.98290E+00
3.1828E+04 2.36530E-02 1.02258E-02 1.01655E-02 . 9.93190E-03 | 2.02970E+00
2.4788E+04 2.28130E-02 9,71659E-03 9.72083E-03 9.01600E-03 | 2.20400E+00
1.9305E+04 2.25510E-02 9,48630E-03 9.48855E-03 8.79670E-03 2,32250E+00
1.5034E+04 2.25840E-02 9.30037E-03 9.30432E-03 8.84590E-03 2.53260E+00
1.1709E+04 2.23350E-02 9.04391E-03 9.08389E-03 8.70740E-03 | 2.77600E+00
9.1188E+03 2.20840E-02 8.80466E-03 8.86400E-03 8.60070E-03 2.92030E+00
7.1017E+03 2.17250E-02 8.80466E-03 8.68694E-03 & 50080E-03 3.22620E+00
5.5308E+03 2.37570E-02 8.64644E-03 8.61060E-03 8.38420E-03 3.67430E+00
4,3074E+03 2.62020E-02 9.05449E-03 8.82951E-03 8.23340E-03 4.13320E+00
3.3546E+03 2.79790E-02 9.53900E-03 9.63741E-03 8.11110E-03 4.43870E+00
2.6126E+03 2.94300E-02 8.67846E-03 8.17614E-03 8.01570E-03 4.79180E+00
2.0347E+03 | 3.28380E-02 1.00737E-02 9.28495E-03 7.86460E-03 5.48020E+00
1.5846E+03 3.86330E-02 1.46442E-02 1.38742E-02 7.60640E-03 5.85460E+00
12341E+03 4.09870E-02 1.35804E-02 1.35985E-02 6.84550E-03 6.64960E+00
9.61125+02
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£ 62 INpPUBKBEERL ((04)/(0,)

HEE
HRHERALE BIEE (C/E &)
JENDL-3.2 ENDF/B-VI JEF-22 JENDL-2

Fa—Y ==l 0.541 0.732 0.721 0.714 0.712
(Gy 1825 mm) +2.6% (1.35) (1.33) (1.32) (1.32)
@ 25 mm k 0.550 0.722 0.711 0.704 0.702
(Gy1800mm) *26%  (131) (129 (128)  (1.28)
[& 50 mm Lk 0.488 0.655 0.645 0.639 0.637
(Gy 1775 mm) +2.6% (1.34) (1.32) (1.31) (1.31)
[F 100 mm k 0.292 0.418 0.409 0.407 0.407
(Gy 1725 mm) +2.6% (1.43) (1.40) (1.39) (1.39)
Tl Do FiR—Rh 0297 0.447 0.437 0.434 0.434
(Gz 1825 mm) +26% (1.51) (1.47) (1.46) (1.46)
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1. BbVIC

= =T 7 FFA FOBEEHFRO—R L LT, HREFEZAVE ¥ Np BISER
ISEFEEOBESREERITo . BHFEBRHEEE LT 8Np RE L EERABCHD
25 RS EICEy PLEER 16 mm OREEONARy 7 « Ve Ry

(BTB) #HssZ AW, BIB REBEHREFOFLHEEETE I v—Y —F—1
RS TF oy R EET S 7 LA DV P R—AICEA L, BNp & 350
EoRFEEEERE L. AIEEZFEMBELET —F7 475V (JENDL-3.2,
ENDF/B-VI, JEF-2.2, JENDL-2) Iz & B3HE{E & sk Ui R, JF DL BlErE
oW THk® C/E BEEE

28TNp/285U B ZEMLtL © C/E E @AF$.0)
1.356 £2.6% (JENDL-3.2)
1.33 £2.6% (ENDF/B-VD)
1.32 =2.6% (JEF-2.2)
1.32 +2.6% (JENDL-2)

BB U B 30%DBAFE L 2 of, 2, OB HEHIZIXMFEOBIER
BIREEPR LN TVWS, Z0 30% % DEBKRFMERET —F OREICER T LI1xE
Ziz W, FEEICIFERASZ "MOH Y bATITHES RN S 2 FRIEREDCH
TERERD D, HEART MOT 74— 4 VIECE ) REHLRBREEZRY
B o L BTERIT, ¥Np RHETF AR MBEFERET S 250, 280 OBF—F R
R, RAERREEATEDLEX NS,

— 29 — =
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FRGERRIRE L B - BRNBIRERT B ¥4 7 1) L okRBERL

LTERLE, WEF TOERIIBO TIIHRMREEEOFMEFET L BH LT
S DFADTRE - ZHHEBWEEWE, D ZICBEOSESHEL TS,
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