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COMPARATIVE STUDY OF THE REQUANTIZATION OF … PHYSICAL REVIEW C 97, 044310 (2018)
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FIG. 8. The same as Fig. 4 but for N = 6 → 8 with ! = 8.

x ≈1.8. These exactly correspond to the transition points from
open to closed trajectories. Nevertheless, the overall behaviors
are well reproduced and the values at the weak and strong
pairing limit are reasonably reproduced in the SPA. The CQ
calculation also shows smoothed kinklike behaviors near the
transition points. However, it underestimates the intraband
B(Pad; k → k). The FD method does not have a kink for
B(Pad; 0 → 0), because S+(t) is calculated for an N = 14
system. Both intraband and interband transitions in the FD
calculations reasonably agree with the exact results at x ! 1.8.
The k = 1 state is not properly reproduced at x " 1.8 with the
open trajectory.

For the closed-shell configurations, the SPA and the FD
methods provide reasonable description for the pair-transfer
transition strengths.

C. Collective model treatment

The collective model was proposed and utilized for the
nuclear pairing dynamics [34–36]. For those studies, the
pairing gap parameter (or equivalent quantities) is assumed
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FIG. 9. The same as Fig. 6 but for N = 2! = 16.

to be the collective coordinates. This is analogous to the
five-dimensional (5D) collective (Bohr) model, in which the
collective coordinates are assumed to be the quadrupole
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ïỹ�rˁȵoȺƐǎr� 
-"QH ÿä~�½Û¢á͙Ży˘z̡Ĉyy�iz�ʕ˽k

rp�

i~ǭɖ�Ž}oȺų˨~Ģ͙Ż~ōƐȺ}ơkxȺƐͨōƐȺoōƐȺͨōƐȺȍï

~Ǚ˰ʆĠƔÍ·ßªÓÛő�ǍǠȍïȓ͕ʤ�ɁʲkxoƈͅƈƔȺɯɸʒʥ®ß²á

¨áÀáäyĤ͂kxz�ppiy�oġƤȺzɃʆȺoġƤ�½Û¢á�Ƿƙm�zǙ

˰ʆĠƔÍ·ßªÓÛzǍǠȍïȓ͕ʤ�œǝȓ͕ʤb˶ʯyc�pɶŶoi~Ȉč��

ß²Ù£·�Æ}ˤ|_���Æ¨�¹�Ɂʲëyy�p�

 
O�13 P�E!DK �Aª=Q< �
� eoy_bg|AbdåéĸĨĐōĽßN�E�F#!I L�

�IL&�DōSMk~_¯ŎN�E�B �Eōn`x~`Ěò¯ŎŎ�

ȺƐƇċʸ~Ǚ˰ʆɸ̅yy�ƟǄɑ̈́Ȏɸ̅ 68F }Žwzrʊôčɻm�Ì°ßɄź

�4" ~ȶʿ�}`zxoōƐȺ~͍Űŀ̕�˸̢m�ʒʥ�ˤurpɰ}o9>SZc źƟǄ

ɑ̈́Ȏ�ɻzr 68F ƽŸſ˶ʯa� �4" ¿ÏÛ¹¼�ß�ƦcoæƖƙȺÃáÐ�ɻzr

ƚ͝ʒʥ}`zx̹˭|oëǠƐ̭Ĺ 9Q��EQ�� @ ŝĉċ~įĠƔʆǠ̓�˸̢krͥų

ͲͦpȺƐȎ~ƅŅ}Ć^ōƐȺǏɱzŀ̕ɱǦ~̰ʠoz���̻Ɛʊ̜ʠzoʀ|�

ƅǏɱǦ~ĥƑ�ƅǏĥƑ"ɱǦ�ʸ˂ʆ}̃�op���ɰǚýg�ŀ̕ɱǦ�½Û¢á

�͑ʖ̰ʠ|{~ɯɸ̻�˶ʯkrpɸ̅ʆñ˵�ˤzoƥȱ~æƖƙȺƚ͝~r�~̹

˭|Ƿ̽z|�^�p�

 
�������ųͲ2�ĘĘȺ  @ŝĉċ~ŀ̕¬Ê£¹Ûp 
 

-111-



O�14 P�°åB��³ĂÈĴAŃ:dĆĉōĽßN�F + D�FōsTzi¯ŎN�#AG#�

ōsTzi¯ŎN�E�F#!I L��IL&�DōSMk~_¯ŎN�E�B �Eōn`x~`Ěò

¯ŎŎ�

�

� � � � � � �

ųͪͩ2�ĘƋȺ�4M�ŝĉċ~ŀ̕¬Ê£¹Ûp�

�

ä˸~ȕɖ�ĘƋȺ}ǵǋm�ʒʥ}�ŕ�ʿ�spĦċʆ}�oĘĘȺ�å�zkx

p�}ŊâȺƐ~˓ɽǄ�ľ_oéˏ~̓~ʊôčɻ� 68F ˶ʯ}Žwzxɒƙm�pù

ƾǄ�o4M��JQ |{~oĘĘȺå�b͔̝ơʟƅǏkrƋȺ~įĠƔʆǠ̓oɰ}̻Ɛʊ

̜ʠ~ʞǂƅȎzˎ_���zeva~ɯɸ̻~˶ʯo`��ģ̹ɀƅǏ~˓ɽǄ�Š�

sſŜͥëǠƐ̭Ĺ 4Mŝĉċͦ~įĠƔʆ˶ʯ}ŕ�ʿ�sͥųͪͩͦpĘƋȺɁ̩~ɸ

˳�Éá²ưƃ|{~ŽȪʆ|ưƃ̭ʡ~˸̢}�æŘɈyy�p̡ƾoi��~įĠƔ

ʆǠ̓}̈́m�Ƈe~ƚ͝¸á²bɹ�Įj�xz�âȕop��~Ǚ˰ʆavʸ˂ʆ|

˸̢�oɰ}ë̹Ⱥ͙Ży�ɸ̅ʆ}͔ƺ}ű͐yy�pȪʒʥy͂ʃkrǭɖ�oë̹

͙Ż~ĘƋȺɁ̩�~Ȧļ|�ÇÝá´~âvzz_�p�

 

 

O�15�Pă��þ:dlw|ë©AR8dbt~_xdzu�ļk~[¸¬?�È±ņ

±¶ō��D��G��A Fō�	��.ŎN)D! Bōd~um{wia¯ŎNĽßŎ�

ơʊ̈́Žǃ�ɻzrɌɄźʦ̓a���°¬Äß˓ɽǄ�ŕ�ġ�rʊôčɻm�Ì°

ßɄźʦ̓�~īĜ}�uxo?RɌ͙Ż~ōƐȺ~Ì°ß¿ÏÛ¹¼�ßz 
̹Éá²

ưƃɦʯƐ�Ɂʲkoŝưƃ̭ʡ~Ⱥˤı˭ʻ�˶ʯm�ʒʥ�ˤurpɰ}oÌ°ßɄ

-112-



ź}`g���°¬�ÙáëǠƐ͈Ɛơ~̹˭Ǡ�̃�rp�½Û¢áɤĉ~˸̢}`z

xëǠƐ͈Ɛơ~Łȵ�Ƨjzâȕoó̹Éá²ưƃ~ˤı˭ʻ~˶ʯ}`zx�oͥɌ

Ʉźzåßª¬·ß¹|ˁȵ�ç_�zz^ǥŤy̹ͦ˭|Ǒĺ�Ƕvizbįaur

ͥųͪͪͦp�

  

ųͪͪ2 ɌɄź˶ʯͥ:O>Xͦz��°¬�ÙáëǠƐ͈Ɛơ�Š�s�

�4" ˶ʯͥ?%�4"ͦ}��¼Õá¹ÚüÜ¬ó̹Éá²ưƃ~ ÒÅ�

·Ùá̰ʠˤı˭ʻpǐ~̴į�ɸ̅ʆæƙǠ�ʘmp�

 
� 16 � Pair transfer study (Scamps and Hashimoto) 

A beyond mean-field technique has been developed to obtain the one- and two-neutron transfer 
probabilities in reactions between superfluid nuclei. This method includes the complicated 
calculation of overlaps between different HFB states after the evolution. This calculation improves 
the comprehension of the nuclear Josephson effect in realistic calculations and the mechanism of 
pair transfer�ųͪͫ�. This method has been tested in the reactions 20O+20O and 20O+14O. 
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� 17 � Empirical evidence of the effect of the superfluidity on fusion reaction (Scamps) 
In a previous study, we showed that in the reaction between superfluid nuclei the fusion barrier 

depends on the relative gauge angle. In that study, I investigated the proof of this effect by making 
a systematic analysis of the fusion barrier on 115 reactions. A new method has been developed to 
determine the width of the fusion barrier �ųͪͬ�. The dependence of the width of the fusion 
barrier with respect to the superfluidity of the initial fragments show that the superfluidity enhance 
the fluctuations of the fusion barrier. That result is coherent with the effect that have been found 
with the TDHFB theory. 
 

Tim
e 

ųͪͫ:  Transfer reaction 20O+20O, at energy below the Coulomb barrier. We 
can see a splitting of the trajectory due to the different initial relative gauge angle. 
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� ��������Ȏɸɯ̓ʸɯɸƔŻ� ōƐȺɸ̅¤ÛáÇ―�

� ��������Ȏɸɯ̓ʸɯɸƔŻ� ɸ̅¤ÛáÇĸ̊―�
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� ���������373 ͢țʒʥ˺đƏŨĄƏŨ�
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����������͞�½Û¢áľ̨ŬʒʥɇɁàʻʵƐōƐȺʒʥǬàƺˌøòƏŨĄƏŨ�

� � � � � ͞�½Û¢áľ̨ŬʒʥɇɁƈźªÏÕÜáª×ßʒʥǼ̫ƏŨĄƏŨ�

� � � � � � ˶ʯŽʗʜƔ̪ȃǴɩ̬ūƏŨͥÍ¬¹ö̹ɩ͚̂Ͳͦ�
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�
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