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(GT) 243�57698;:=<?>;@BA=CD8�:9<7EGF0HJI=KMLONQPO2=3DRS6=T=UWVYX=Z[ R4\�]SPO^4_=`Ya4b+cWd+egfDhWikjQE7lQm=n)\4U4oWp�qOrkPBsW2=3DtSu B(GT) v�Hxw=yDz

PYn=5g6 100 MeV/u {9|S6 0◦ EBA=C4}=~9a=b+cS�D�4�;P7sG�=�+�S�=�&q B(GT) v�E4�=nW������ cg�4����6Q�kP 1 �0EB2=3�E B(GT) v�HD�0q�nB��E7�=�D�0E B(GT) v�Hx�=�+�S�=�������� R��SP ��� RD�kP7s
pf  9`�HO¡�¢=n��B£g¤4¥;r B(GT) v�EBw=y�HQ¦§¡�n��xo)6 140 MeV/u 6 0◦ E (3He, t) ¨© H RCNP Rgª�«9£WsG¬==®9¯=°�EW±)²;³4R pf  =`+RS´=�µL��;PO¶QcS·4¸+z+P�qS�x6 GT−

243;E β ·G¸&q GT+ 2=3;EBCY_Y¹=º4a4b0cW6g·Y¸�E�»=u�HJ¼4»µLJNQPBsg¯4°;EB½G¾;n4576 pf

 9` ��� E B(GT) v+cW¿4ÀQRD�kP7sSÁ9Â4ÃQRD5 Tz = +1 E 42Ca,46Ti,50Cr,54Fe HO¡�¢7`�q
�§60Ä7�+Åg� Tz = 0 E 42Sc,46V,50Mn,54Co �0E B(GT) Æ=Ç�HxÈ4É��B£WskÄg�+Åg�0ES8GÊ;ËÌÎÍ E7Æ=Ï0ÐS6 60,33,29,21 keV RSw=yÑ�?6µ]O� � E7^4_9`�EBÒ=¥=´4ÓQcDm �Ô� nYr+Õ)£Ws

B(GT) v�E ��� n=5g6 β ·4¸ �µ� 5 Tz = −1 → 0 EBA=C4Ö9×G293�E B(GT) v+cWØ=Ù�n7w
y�LO�9o9U=rYU=E)RS6 (3He, t) a4bDRkE GT 243�q Fermi 243;EWÚ)ÛY�Y�+�W�=�;Eg�DRgyYÜµL
�+P R2 v�H [ U9£gs β ·Y¸4¨ © n+Ý;ÞßØ=Ù�n B(GT) v0cWw4y�LO�9o9UDP A E�à;nBá��?6 R2

v�H ��� �7£gs R2 v�5 A n7áÑ�xoSâkã � nBI=KÑ�Jo9Uk£gs A = 46 q 54 n7á0z+P R2 v�Hxä
«W6 B(GT) v�H ��� �7£Ws A = 42 q 50 n7áÑ�OoD5g6YX;UkngA9C+8�:9<Ôá=å;r (3He, t) q β

·G¸�E7w4y�HJæ9çkz+P�Ï4è�HOé+Ug6 β ·Y¸4¨ © Rgê=ëµLO�QP7t)u�Hxì=�µ�GÕW£7s+ÄGEStSu�H β

·4¸QRSw=yµLx�+£Bí=î9ï=ð+RWñ9ò4KÑ��6 B(GT) v�H ��� �7£Ws
]O� � 4 �0E7^4_4`�E B(GT) Æ9Ç�HO�Gó+zQP;q§6 A cWô;õDPYn7öQU B(GT) Æ9ÇDcW÷9øYù

�Y�k�G34úDzQPxi=j0c=F � �0£Wsg¨ © v;E B(GT) Æ=Ç�Hx =½YûküGý�E7Æ4ÇÑq?�)óÑ�7£Bþ46GÒ
¥Y´YÓ�5�i=ÿ�E� 4½YûküGý+R��=õ � �9o=UDP0Ý;Þ������0R)6��;n�÷9øYù=�=�QE B(GT) Æ=ÇQE� iQc
	���UQ]0qJcSÆ � Õ)£Ws

GT+ 243�EBC4_=¹=º=a4b+R4\�]WP Tz = +2 E7^Y_9`9�+E�293Dt)u B(GT+) v�576 (3He, t)

R��=w�L��;P T = 2 E7�=�D�DEBÖ9×42=3�E B(GT) v ��� ä�« � �QP7s (3He, t) R��4wµL��QP
�9��5 T = 0, 1, 2 R0��ÞÎ6 T E��Wy;c�=À;RQ�DPgs��Wy�5 Tz = +1 Eg^=_D`MH�¡�¢kn��g£
(p, p′) ¨ © R��=wµLB�;POA9C=Ö9×;r T = 1, 2 E M1 �=�D�+E72930t)u�EW�Gó�n;Ý�Þ��+ÐkRD�
P7s 54Fe(3He, t) q 54Fe(p, p′) E)8YÊ�Ë ÌÎÍ H��Gó�� T H��7yÑ�7£gs�����E T = 2 E7�4��5g6
54Fe(t,3 He)54Mn R��=wµL��D£ 1+ �=�&q Ö=×;r ��� n=�kP0]0qW�ÔÆ � Õ)£Ws
]WEQÝ��Jng6����SR
���QRD�0Õ)£ pf  =`�E GT 2930t)u B(GT) v&qBÄYE)t)u=Æ9Ç;n � z
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