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I researched the properties of the medium effect when the heavy hadrons and
quarks with charm or bottom flavor exists as impurity particles in the nuclear and quark matter.
Firstly, 1 discussed the impurity energies, the spin-isospin Kondo effect, and the QCD (color) Kondo

effect from the view of the microscopic interaction. Especially | focused on the systematic study
in the field-theoretical framework, paying an attention to the nonperturbative effect caused by the
impurities. Secondly, 1 discussed the possible variety of phases of high-density matter in order to
make the role of the medium effect clear. I applied the Ginzburg-Landau theory to research the
properties of neutron P-wave superfluids, and discussed new properties of high-density nuclear
matter.



¥ X C—19, F—-19—1, Z—19, CK—19 ({m)

1. AR LNTE SHLICA>TEHENWIL—_"—(Fr—LAh, REL)EEGHARr v
(EWAN R NCHOWT, BERD 7 3 — 27 T )V TIEFAREE L, FrLuvos R L fRBEN %
B RSNz, ZOXHITEFDON Ry SIZRRDREI=S Y F v/ RFrr ERBREN
5, &I Eb\7l/~/\~?§:5@1ﬂ?/%/&/\l\D/iXYZ%%b\iPcfotkkﬂ%:izh
60_ﬂ6®E¢&LT NVF T g —7U D, 5ODT F—7 DALy BRI
Ra 2R e LTEFONTRY, 74—27 007 —HLiIADe N Ku VRO A
W%®ﬁ5m%igﬁﬁn&%1%é EREBENTWG, —FH T, N Roa U AHEEH OB
&Lfﬁ@&f@#ﬁf 75§V7V—A—®AF3/@ﬁ A RD 2 &b BRTRVRRE
Thd, ZOXHIRIRIEIFZT v —LJFFEEGR b AR EFFENR, A L PR AR TFAEED
7V~A~#%&Lf&ﬁéhfwé LvL, U R e OMAEHSCEBE F TOE
N Ko OMWE OB R FRIC OV TE RN SR O 72 BT EEN SR L Ao TH D
DONREIRTH 5,

2. HEDEM AR, B Fe oA FERB L OEWE R CoOME O Z BT,
L <l ]\ o AR EAERICOWT, BEWY +— 7 DD P (heavy quark effective theory,
HQEDIZBIFT DA Wt EZZE L. 74 YV AU BE b & T e 7 L a5
Do TNAEEMEL L TEWETICBTHEN R W Ac, Xe, Xc*NU A, D, D¥A Y
NERTOMAEEREZ S5 2T, Eb\/\ Fo v EEWENBEVINCE 2 DR BT 5, AE
VRTFRERB LT A Y A ML IE AT T D T %ﬁ%f®ﬁ%ﬂ%&%U%ﬁ%
RPECLDHZLITER LT, A @%&LTXE/74/Xt/ﬁ%w%%%

S.HMEDAHZE NFr HHAEHDLI VNI +—7 HEHEIZOWTE NIV F= 77/75:)?%‘
TN &2AT 9, BUOWNRRY « T3 — T B2 RHiW & B U TEWE S D207 +— 78I
DI RIZER Lt% 179,
(1) wVF 7 =T REOFERDT-DIZ, 57— IZONWTIT =T ETNLDONINV =T
VRN 5, 7»—ﬁ/@§mF#%Eb HHET D, A47J/thm/_owf
hyper—coordinate {EZ FHWNTAI L h =7 U OEAIREA RO T, W78 2 /N R LfREE
DFEEZIY AL THEE— FE2 08 L CEEE 2 i1 2,
(2) Ac Fx¥—2 R F2) N AU NREFEIFET D & EOFMBT VX —ITONT, AL
VREE B OB N ET ML A TR — L DON—TEEIC Lo TRl 5, e, SexNU
VHDHUWNED, DAV N L DAL T A Y A RN BRI O W TR R ER T O .
Q) EMEOMHEELELTHMYETD P BEBRBHOMNETR DL, 7= I 4B
(Bogoliubov—de Gennes F#Ez0) & & HIZFDHFEZER TH 54K Y B (Ginzburg-Landau H#2
) =W, %ﬁﬁu%% RS, Rifa, &R EOMEEERT 5.
(4) HEBEEREBICHBITAENY +— 27 O LW & LT QD T R & @i %, B2)E
)L & LT Nambu—Jona-Lasinio B O AR FEUN T OEBIEUTEUC KL 2 VTR 1 X OV
ERBEBIZ DWW TERT D,
(5) NKua R EmFEOEND & LT, A - HERAEERIC L DT ECA Y /;qz
RIFMEF R T v V& b DA R EEVE 2360 2 & 75 O FE—ERIREE (FFLO) 4 iam

4 HEMRR

(NIXVFYINFAVOARY FOROE—

OF ¥ —LEA NV IRREOM G G T 7eX 52 7 +— 27 RN (Pcs) D'EEAT b

iA%%;LtoAFH/W%®7¢—7M%ﬁRm@xByA—b+ DEESEEE D X
WCBMR L TV D0 & i LT,

®A47J/%X//®E%XN7%?A&%%Eﬁ@%ﬁ%%%iﬁfﬁwéﬂfwé

Y(Fv—2), TORFL) ST B2 LIk - T, AT "R Z — 0 & NS O %o B

ST LT,

QFFHBHENTNARNF ¥ —L-R FLDNA TV v KA AZOWTRIEIRE S & 72E

BANRY NI AEBGRNICTE LT,

()EEPDELVNNFOY

D1 QCD FHHIC ;5ﬁﬁE®F%iD HZZBIT D Ae N o TFOMEERORE

SEFE LT, BIEICBIT A TR — L ONL—THEIC LD Ae N F o DEEOEE15

72o BRIRVEE L BEOHERICB W T A N U IBWEICHBESND 2 L2 RH L,

QBEWVWI =T DA USRS T A VAR EZIRY AN T2, Zcx\) A4 v

DOFEAEHDT 75 o7 a2 T HEF-R—NL0 1 V—TEh R X DL 2 30 m L 7=,

B IABTEEZMNTAEY Y, TA VYA EWRE G 5MAEEHEORE SNENT 52 %




IRLTC A ET A VAL VBRI AT R (A -T A Y A T R) 12X -
T, FEHENRZERRICENT 2R Lic, HAEH AT A —%—DfAEbEIZE-T
WX SUM) BN RNFET 52 L 2R L, [FERICD, Dk Y DN THAE =T A VAL
VIR RN A 2 L AR LT,

() BEEDOMHE

O Fe UWERICBIT DA e V@BiE & 7 +— 7 WERIZBIT D0 T —@ 58N LT
WHBEIREICB W TE TRICL D7 — Uy AMBENHET S 2 & 2B 5m0ICEEA LT,
OARE FEREIRIT 31T 5 PET 1S0 BIRENC >\ T, MEADIR L2 E 2 TRL TNBIREIX v ~
FICRIETHE LR LT, R VX —hidE®— F& LT Anderson-Bogoliubov &— K
DTV X —EB) BB Z KD T,

@E&EEHEKICI T D PMT 3P2 BIEEIZ D\ T Ginzburg-Landau 5 &= 0 4 o
next—to-leading HH#ZRD T, ~ 73 ¥ — (RIS EZ L OFMETE) O X 5 7R58BGIC B 1T
%R EE O & 1537,

@P Wi END Ginzburg-Landau FRERIZZNFE TH—F — /T A —F—D 6 RIAFE TLNH
HNTWRDS T2 /NT A —F =B ERIZBIT 52— DNV REERE LN R o
oo TZTCERRIEATH D 8 WL RO T 0 — VR R EREDFEEZ R LTIz, 20 8 KD
72812, 3P2 HFRENONERIRAE T 5. Dd-biaxial nematic B & D2-biaxial nematic FHDRIZ
SEERENTFET D EEHA LT LT,

(BGinzburg-Landau FFE 8 IRIAIZ L > CTEHE 2 615 3 BEEER SIS IT DR IEE A2 3G L C
2= RN—H U T ¢ —BfREM-T Z & & LT, BEAFEEIT Bogoliubov—de Gennes HFEIZ &
HLDE—HTHIEERLT,

®1 &It H71h Ginzburg-Landau FFEROfE L U CHELE/R RAA V0 — /L&~ REC
W K> TR A R EHIEE 2 DO R AL VU — A B FETDHZ L &R LT,

DN FE Rt & 8 28 FE AR 23 2 L C WD D aEI S B W CTHHE /- 0 1S0 i ED & 3P2 iy Eh s
HAFT 2 ATtk 2 i L7z, S ST & P AT Dl 5 25 ¢ Ginzburg-Landau SR A H
L. 1SO 48 & 3P2 #H (D4-biaxial nematic fH) DIAENAIRETH D Z LR LT,

(4) QCDapEsheR

OBEEEWE THL 7 +— 7 WEIZBITAEWT +—7 (Fx—254, R ML) BRI E 7
LT QCD SFHEEEE X oV TOhEE — RO 3 /L X —EB &R AT T, dfdkiE L L
THEAEL D D= RLF =B I NEHED LREZ L7,

QEBEICB T DSHmNR 7 +— 7V WEICBWTEEE 7o VI v b EREX T2 LI F
DS TH A Z LMD ENENNOERT v v (I A FIAEERT v L) BEA LT
QCD TN RN =D Z 2R LT,

@ Z A E T QCD T fREENE D CIXE WY A — 7 IZDOWThL T DI E B 2 TR 55 2T
o de, FEMRERI P TIIRL T & SR TIIMNI R B RETH Y, W +— 212D
WTChI - E R 2 REFICE 2D Z ENARETH D, £ Z CTh+B X O FOENZENIZD
T QCD TR R 2 5 2 T & Tl 2 A 7 D E % R LT,

@IFMER FICH D 7 +— 7 WE & B 2 ThA T IVBERN RN QCD ITERh B KT T B % 3%
U7z il Lo MR D BRI OV THEAIMRIR & BhADRRIE DR 5 2\ & 250 L CE)
FIRBRRIZ W T A TASEENRITH R T 5 Z & 2R LTz,

(5) NFOVREYHRICHBT ST RN

DENHBAL VIEFERT VY LVICBWTETFBEDLYOFE—EHEEL LT
Fulde-Ferrell-Larkin—-Ovchinnikov (FFLO) $REENAFET 5 = & 2on Uiz, FEFRKRIGRTI 72 R 1
WEIZBIT D ETMIBNTIOX ) REENGFET D2 EIVRE ST,

ORI TR E LTS RAZENH HRICBWT LS HAHDHEAITOWTIHWESRIZ L -
TAE UV RPERT DR LT, ZOXIBRIRITT +— 7 WBIZB T DA T8k
ZhERIZ R S, QCD TR & @ 2 5B R CTh 5 2 & W ikim S iz,




19 19 0 10

Yasufumi Araki, Daiki Suenaga, Kei Suzuki, Shigehiro Yasui 3

Two relativistic Kondo effects: Classification with particle and antiparticle impurities 2021

Physical Review Research 023098-1-17
DOI

10.1103/PhysRevResearch.3.013233

Daisuke Inotani, Shigehiro Yasui, Takeshi Mizushima, Muneto Nitta 103

Radial Fulde-Ferrell-Larkin-Ovchinnikov-like state in a population-imbalanced Fermi gas 2021

Physical Review A 053308-1-6
DOI

10.1103/PhysRevA.103.053308

Daiki Suenaga, Yasufumi Araki, Kel Suzuki, Shigehiro Yasui 103

Chiral separation effect catalyzed by heavy impurities 2021

Physical Review D 054041-1-17
DOI

10.1103/PhysRevD.103.054041

Yasufumi Araki, Daiki Suenaga, Kei Suzuki, Shigehiro Yasui 3

Two relativistic Kondo effects: Classification with particle and antiparticle impurities 2021

Physical Review Research 013233-1-12

DOl
10.1103/PhysRevResearch.3.013233




Shigehiro Yasui, Daisuke Inotani, Muneto Nitta 101

Coexistence phase of SO01 and P23 superfluids in neutron stars 2020

Physical Review C 055806-1-9
DOl

10.1103/PhysRevC.101.055806

Daiki Suenaga, Kei Suzuki, Yasufumi Araki, Shigehiro Yasui 2

Kondo effect driven by chirality imbalance 2020

Physical Review Research 023312-1-13
DOl

10.1103/PhysRevResearch.2.023312

Daisuke Inotani, Shighehiro Yasui Shigehiro, Muneto Nitta 102

Strong-coupling effects of pairing fluctuations, and Anderson-Bogoliubov mode in neutron SO1 2020

superfluids in neutron stars

Physical Review C 065802-1-8
DOl

10.1103/PhysRevC.102.065802

Daiki Suenaga, Kei Suzuki, Shigehiro Yasui 2

QCD Kondo excitons 2020

Physical Review Research 023066-1-11

DOl
10.1103/PhysRevResearch.2.023066




Shigehiro Yasui 100

Fate of the charm baryon Lambda_c 1in cold and hot nuclear matter 2019

Physical Review C 065201-1-11
DOI

10.1103/PhysRevC.100.065201

T. Miyamoto and S. Yasui 99

Masses and decays of the bottom-charm hybrid meson cbg 2019

Physical Review D 094015-1-8
DOI

10.1103/PhysRevD.99.094015

Yasui Shigehiro Chatterjee Chandrasekhar Kobayashi Michikazu Nitta Muneto 100

Reexamining Ginzburg-Landau theory for neutron 3P2 superfluidity in neutron stars 2019

Physical Review C 025204-1-15
DOI

10.1103/PhysRevC.100.025204

Yasui Shigehiro Miyamoto Tomokazu 100

Spin-isospin Kondo effects for Sigma_c and Sigma_c* baryons and D and D* mesons 2019

Physical Review C 045201-1-18

DOl
10.1103/PhysRevC.100.045201




Yasui Shigehiro Chatterjee Chandrasekhar Nitta Muneto 101

Topological defects at the boundary of neutron 3P2 superfluids in neutron stars 2020

Physical Review C 025204-1-20
DOI

10.1103/PhysRevC.101.025204

Yasui Shigehiro Nitta Muneto 101

Domain walls in neutron 3P2 superfluids in neutron stars 2020

Physical Review C 015207-1-20
DOI

10.1103/PhysRevC.101.015207

Mizushima Takeshi Yasui Shigehiro Nitta Muneto 2

Critical end point and universality class of neutron 3P2 superfluids in neutron stars 2020

Physical Review Research 013194-1-14
DOI

10.1103/PhysRevResearch.2.013194

Miyamoto T., Yasui S. 98

Hyperspherical-coordinate approach to the spectra and decay widths of hybrid quarkonia 2018

Physical Review D

0942027-1-14

DOl
10.1103/PhysRevD.98.094027




Yasui Shigehiro, Chatterjee Chandrasekhar, Nitta Muneto 99

Phase structure of neutron P23 superfluids in strong magnetic fields in neutron stars 2019

Physical Review C 035213-1-9
DOI

10.1103/PhysRevC.99.035213

Chatterjee Chandrasekhar, Nitta Muneto, Yasui Shigehiro 99

Quark-hadron continuity under rotation: Vortex continuity or boojum? 2019

Physical Review D 034001-1-8
DOI

10.1103/PhysRevD.99.034001

Yoya Irie, Makoto Oka, Shigehiro Yasui 97

Flavor-singlet hidden charm pentaquark 2018

Physical Review D 034006-1-24

DOl
10.1103/PhysRevD.97.034006

22 5 10

QCD

2021

2021




1S0, 3P2

2020

2020

S. Yasui

Heavy Hadrons in Nuclear Matter

Workshop on Chiral and heavy quark symmetries in quark-hadron physics

2019

S. Yasui

Aspects of neutron P-wave superfluidity in neutron stars

Quarks and Compact Stars 2019 (QCS2019)

2019

2019

2019




2019
2019
P
2019
2019
2019
2019
2019

2019




QCD

2019

2019

S. Yasui

Heavy baryons in nuclear systems

International Workshop on Realistic Hadron Interaction in QCD

2018

S. Yasui

Charm baryons in nuclear matter

Workshop on Dense Matter from Chiral Effective Theories 2018

2018

S. Yasui, C. Chatterjee, M. Nitta

Effects of strong magnetic fields on neutron 3P2 vortices in spin-orbit interactions

8th International Conference on Quarks and Nuclear Physics (QNP2018)

2018




C. Chatterjee, S. Yasui, M. Nitta

Quark-hadron continuity under rotation: vortex continuity or boojum?

8th International Conference on Quarks and Nuclear Physics (QNP2018)

2018

S. Yasui

The Kondo effects for heavy quarks and hadrons

The 50th REIMEI Workshop “Universal Physics in Many-Body Quantum Systems -From Atoms to Quarks-"

2018

S. Yasui

Heavy Hadrons in Nuclear Matter

Korea-Japan Joint Workshop on the Present and the Future in Hadron Physics at J-PARC

2019

S. Yasui

Heavy hadrons in atomic nuclei and nuclear matter

The Joint Meeting of the Nuclear Physics Division of the American Physical Society and the Physical Society of Japan

2018




S. Yasui, C. Chatterjee, M. Nitta

Effects of strong magnetic fields on neutron 3P2 vortices in LS potentials

The Joint Meeting of the Nuclear Physics Division of the American Physical Society and the Physical Society of Japan

2018
, C. Chatterjee,
3pP2
2019
2019

C. Chatterjee, M. Nitta, S. Yasui

Quark-hadron continuity under rotation: vortex continuity or boojum?

2019

2019

Shigehiro Yasui, Tetsuo Hyodo, Yan-Rui Liu, Makoto Oka

Exotic doubly-charmed meson production in high-energy electron-positron collisions

International workshop on Hadron and Nuclear Physics 2017

2017




2018

2017

(Nitta Muneto)

(60433736)

(32612)

(Yamaguchi Yasuhiro)

(lkeda Yoichi)




