
'����(
� 157,155,natGd(n,!),Tγ5\ad]gf;�
��T1�&�Rγ5+�c_d(ANNRI2Gd)SPIQ

�-> (��*iE2019�8 24�G����H.0�h�C��i
For,ANNRI2Gd Collaboration (Okayama,,JAEA,,SRM,,Mainz,,EcolePolytechnique,,
Padova): K.,Hagiwara,,T.,Tanaka,,A.,Ali,,M.S.,Reen,,P.K.,Das,,S.,Lorenz,,I.,Ou,,T.,Sudo,,Y.,Yamada,,T.,Mori,,
R.,Dhir,,Y.,Koshio,,M.,Sakuda,,T.,Yano,,A.,Kimura,,S.,Nakamura,,N.,Iwamoto,,H.,Harada,,M.,Wurm,,W.,Focillon,,
M.,Gonin,,E.Gazzola and,G.,Collazuol

#:hRVRWi:
1. '���
�157,155,natGd(n,!)JXTγ5T\ad]g��R;��TD4=ED\ad]g�<7&�
[JPARC2ANNRI&�96[,IQ8ONF

2. VNEγ5\ad]g��[�)MYMonte,Carloc_d(ANNRI2Gd Model)[��LNF[?�122]

3. KZXT3!SPIQ
�MYF
?�j

(1) !2ray,spectrum,from,thermal,neutron,capture,on 157Gd,, K.,Hagiwara et,al., PTEP,2019,,023D01,,pp26.,
(2),!2ray,spectrum,from,thermal,neutron,capture,on 155,,natGd,,T.Tanaka et,al.,,arXiv:1907.00788[nucl.ex],,,
PTEPU�/%f^be`�$�,,pp13. //

(3),2! angular,correlations,in 155,,157Gd(n,!),reaction,,	/�$�(Preliminary).,
*,ANNRI2Gd model,�B URL: http://www.physics.okayama2u.ac.jp/~sakuda/ANNRI2Gd_ver1.html

2 Already,being,used,in,SK2Gd,,XENONnT and,NEOS,(Korea).

[+��2"@A:! rays,from,giant,resonance,of,12C,,,M.Reen et,al,,Phys.Rev.C100,024615(2019).]

http://www.physics.okayama-u.ac.jp/~sakuda/ANNRI-Gd_ver1.html


1)#GdE�9�3BA�$�:C.
1.#��JXLWYK���

! !13OTYNUQ���3[ DChooz,#Daya Bay,#RENO
! Sterile#neutrino#�([ NEOS,#PROSPECT,#NEUTRINOA4,#DNSS,#JSNS2
! �4!0�([LZ#

2.#�LFWXIR���
! SRN�(�[ SKAGd
! �4!0�([ XENONnT (nVETO)

Gd�$=A%� [Gd��=
-8MeVAγ)<2A8�(��4�Z�C6
���E'�,100%+D?8;5γ)GPVHY��@2�(~MeV)<
7C>5��
"A.�@/�<�C6Esum=E1+E2+E3+E4=8MeV
" γ)#�	�<�&?Gd��SMV<1*6

��Aγ)GPVHY(E1)A	�



2)��������
�

	� n+A (A>25)

! En<1MeV:0(n,p),(n,!)0�
�Coulomb��������! �
! En<200keV0(~1st ����):0
(n,n)0� (n,")0�����

! En<1keV:0(n,")0
��.
! �	:0����! .

" n+A#C*# n+A (elastic)00000(n,n)
" n+A# C*# B+" (capture)000(n,")0

"n+A# D+E0(fission)0for0U0or0very0heavy0nuclei)
• BreitKWigner0�� (n,"):

158Gd(0+,gnd)

158Gd*(2K)
En

Sn~8MeV "
"

"

157Gd(3/2K,gnd)
Mn~940MeV



��������
	Gd(n,!)'vs'E'(eV)

Element Cross+section+
[barn]

Gd 155 60900.

Gd 157 254000.
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1.#JPARC)MLF#Experiment#Gd(n,!)
! 2012#B0025##)natural#Gd target

! 2014#B0124##)enriched#Gd (155Gd,#157Gd)#targets

Experimental#period :#2013/Mar/14)17
Target :#Natural#Gd(99.99%#5mm×5mm×10,20μm)
Total#event :#3×109events
Calibration#source :60Co,137Cs

Experimental#period :#2014/Dec/11)16
Target :#Enriched#Gd(A=155(91.65%),157(88.4%)),

Gd2O3Powder#
Total#event :#8×109events
Calibration#source :22Na,#60Co,137Cs,#152Eu,#NaCl



Flight'L=21.5m

1"2)%JPARC%���Beamline%(BL04)%�ANNRI%���

• JPARC/BL04 Pulsed Neutron Beam
! 1:3x1011n(/s/m2) at En=1.5"25 meV at Power 300kW, (ΔEn/En~1%),
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! ����P(Ea"Eb),4E!= Ea – Eb
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# E! 3 favors4Large4E! ,44f(E!)4favors4Large4E! ,  But4"(Eb)4favors4Very Small E!.
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x4"(Eb)



1"3)��� 157,155Gd(n,!),E! spectrum,(Data) and,
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! 157Gd(n,!),E! (single),spectrum,,,,155Gd(n,!),E! spectrum
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2.#!"! ������ W(z)#in#157,155Gd(n,!) p12

! ������	��
W(z)#for#z=cos#=[81,1].
" Select#2#!"ray#dataset#(E1 and#E2)#and#make#z#distribution.
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! We%observe%no%correlations%for%bulk%of%2! rays%from%continuum.
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