V. RFEEGIN—T

1. A2—
Hix RAE —W. BB F
HEHR Sl g GEE R RT)
A R =%
Bh# AEFE i, g Bk (ERT =27 F7 v 7)
e R Wen Kai (it L)
S5 RFBEAE 44
2. HM=E

RIN—=7Tix, BF BT - PHET) OZERTHDREFELTIEFROWIE - FUG » W&
MEDEKTRBIHAT IV ADMEEME L T D, BER (N Er~UL70R) bR
TeHSMET A Y b =T DJRFEOREE & O, =F Y F v 7 KRB OME, k4 e EHES)
DIEHERE R L R OFEOIEICI Y A TV D, FFEONEIE., 7 2 IRFORET%
RRFR L WO BLET, WEREONRY. MHR T ROMILL B SR 0 2 b D, Fiz,
D=0« TN—FrDEAF I AT D81 QCD (LIS DR, BORFEED
BEHGHR ENERT O, BRI L oL EEMESH LTS, =a— M OfE
Wi 7e==2— kU J VA ZES— S EOBIIER S, FALARERRIOT 2 NI D 5 ER
7 PICH R EGROREHREN AR E SN TS, £, TtEORFESCEOHEE, T2
DFEAEIZ S BAD DB REBLRIC O R AR OMWEITES BBV | FHpHEY & BBk L
TWD, FFZIE, HiEk BliclW T, BV EERANSE T 2 FRE 2R L L TRREZRRE
LTHELTWAN, FHIZBW UL, ERMZRRTETCHA2HETENGFIEL, T OMHE LB
ROBMREMEN T o —F THRIRT L2 b, KT A—TICRBIT 2 BERFET —~ L{0E
T TNWD, KITN—=T DA R=T DX D IR H D (1A, 43 B DR A 8 2 T AF5E
EHEEL TV A,

Flo, T IBRARE L TR EIETIERE L HOLEFRE L TOWERFICH
L. B & HEIC L D058 21T T D, FRICETRE L —F — L2 L B O BE/ER Tl 2
HABEERE A A F I 7 ATk U CRRRIRAE R B LB SRR I S K2 1T > TR 0 . IO
R —FE Y I 2L — a7 Y27 SALMON OBR% & 2z s L7oifge % B L
TW5,

-113



3. HARAR
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EC, HOMEREIOREZRET D, LoLans, dOlEEMICBET D CIoEHRE
EHI L7720, NIV =T ORI EE BT O MERH Y . EKIHFRE (spherical symmetry)
REFRMWET H Z & TRAMKRITTE RIBIZHIR LZFENZEAETH D, A TIE, 7= b
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—a YERIHAICEL & EEOEMEEER CEAE LRI RN E —DORR E 2D L 51T 5
VERHD, OO, MEMEMOFEICH D 2 ki1 R 2 B2 T BREE S 2 B0
HLR CTOMEBEC A TR T 2 FIEERA L, JR O SR E~D i vtk 23 L7z,
MAEERIZIX, BT —IEGF LA CRAODRT oy v 1 TV A BN B LT URT
XN, AT IR D RN A Y T w2 AV BB HTEIC L o TCROAJERREAZ KD T,

ZDOFER, BERDOIEFFFRIIEEZ VAT S v M K D HEEREETII N T — DR 5 3
DDT A=WV F U ERHR LT, —F., MxlawmiEs e BVt RiaiToc e 24, FHEao
7 F— 27 BEBRICIE D, ZOFROITRED S ORI 120 O FE TR HHEN T ICH]
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ARG NV NEEE D2 & FLR T DR R OB RIT R, [ERIERY L, AR OFHE DY
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[6] Microscopic collective inertial masses for nuclear reaction in the presence of nucleonic effective
mass (Wen, F¥)

In order to understand the microscopic mechanism of nuclear fusion/fission reactions, we calculated the
collective inertial mass coefficients with respect to translational, relative, and rotational motions for nuclei,
along the collective reaction path self-consistently determined, based on the adiabatic self-consistent
collective coordinate (ASCC) method. The impact of the time-odd component of the mean-field potential
on the inertial masses is investigated. The results are compared with those calculated with the cranking
formulas.

The inertial masses based on the ASCC method reproduce the exact total nuclear mass for the
translational motion as well as the exact reduced masses as the asymptotic values for the relative and
rotational motions. In contrast, the cranking formulas fail to do so. This is due to the fact that the (local)
Galilean invariance is properly restored in the ASCC method but violated in the cranking formulas. A
model Hamiltonian for low-energy nuclear reaction is constructed with the microscopically derived
potentials and inertial masses. The astrophysical S factors are calculated, which indicates the importance of

microscopic calculation of proper inertial masses.
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[7] Adiabatic self-consistent nuclear dynamics with superfluidity (Wen, HEJR, $%5)

Pairing interactions among the nucleons always play important roles and bring in many interesting
features to the nuclei. To understand how this superfluid property could change the microscopic dynamics
of nuclear fusion/fission reactions, we launched a new study to investigate the adiabatic self-consistent
collective coordinate (ASCC) in the presence of paring interactions. The ASCC method is being applied to
the Hartree-Fork-Bogoliubov (HFB) model, where the introduction of quasiparticle concept could give us a
more realistic picture of low-energy nuclear dynamics. Based on our knowledge and experience of the
ASCC method, upon the HFBTHO code, we have translated “particle” to “quasiparticle” from the
theoretical point of view. We are gradually making progress, and soon a new picture of nuclear

fusion/fission dynamics is to be revealed.
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Figure 4: Inertial mass M(R) for the reaction '®0 +'%0 as a function of the relative distance R.
The left panel shows the results of the ASCC method, and the right panel shows those of the
perturbative (thinner curves) and nonperturbative (thicker curves) cranking formulas. Solid (red)

and dashed (blue) lines indicate those of B; = 0 and 75 MeV fm’, respectively.
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(2022)), X512, BN 43nm OF /KL 7I1Z%7 % QHT & TDDFT D IEREIIE O FHFHREF
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