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It is well established that a quantum condensation composed of gas—like alpha particles,
which is a new type of nuclear structure, is realized in the second 0" state in *C and
the sixth 0" state in '®0. In this study, we showed that the gas—like cluster states are
realized in a wider region, such as in non—zero spin states in '°0 and in light lambda
hypernuclei. We further showed that the cluster—type-mean—field structure, which is a
basic idea to understand the «cluster condensates, is realized in non—gas—1like ordinary
cluster—structure states.

AR TERE
(GFEHANL - M)
[ERS Y Rt & Bt
AR TERR 1, 600, 000 480, 000 2, 080, 000

W B - IR AL B

B OSF - B - WL - KT - JRFR - TR - Tl B

F—U—F: 7 T72F—HE, ofEifi, THRAEWR. U TV a KOS N T o KR TEHH, A
A =%

1. WHZERRAE LW DT = AV HRAB) TIE, 3 2D aKi - H3 T ARYICTE
L, LMb TR F—IITR BV S BlE

AIROJEFEZ O E ORI, AJERRREIC
RESND & 91T, FEORIFINE 2729717
BHPEBEZA LTV D528, BEIRIEICI VT
X2 AL = ARPREEE TR L, L
b AREE LT RLF—0&KbIEWEL
EIZRTD o7 7 A2 =3 LT2REE (o
EBEMIRER) SHBLT L Z LRah TV o,
HARAIIZIE, PC D IERRRI TR 72 M &
BT 505.3a BUEEBHIH D5 07 IRAE (AR

A LTV DEHERIEL(09°] B2 >
EWH T LThD, EOM, 0 DER 0 AR
REIZ DWW T H, AT K DM, PRny
7 T AL — R E B A W T2 AR &
V. o BEERIRGE 2RO Z LN S T,
DY TAR—=INGIR D H A ETIREE
1L "C T ELTIT, 0, PNe, - - - &,
JE 1% DWE TS ORI — RS AFAET DT
T-RWBIRETH H Z Lid. BT TFHREN



HHETHD,
2. WMEOBEH

AWFFEO R Z 72 AL, 12C @ Hoyle IR
RREE 0 RE)EZRELTDH HLVET
BOWEIVRETH D, AT T AKX —1t§
& RO T AE =670 D BB e,
DAFAE K OTEEIRER D LN Y LIRS 215
T 57T, 12C LANDIRFEIZEB W T,
7 T A K —EEHEIR BE DTEAE & PRERII I CHEST
THZLITh D, ATEEHE T 160 JFA-
K DHECIRRE OAE M ZE 2 0T, R L
720 T AR —HAREDHFEZE, MOk~
707 T AL —HEERIE L OB #EAEE D, 2
FEHE CRLERIIICHENI T S 2 & A BERT,

3. WHED STk

H o AL RS A T2 B AT S AR
R0, o A AL ORI  B BE E A FH VTR
ERAAZIT Y, FatomEBAIZHOWT, 243
B THFEE1T O,

1) %0 1Z2WT 4 o EARGAFEA 2 -\ T 0+
DUSNDOAE R T 4 IREEEZ TR D,

2) o BRI AR R B BA A A Pk L |
BN ANA R—ZIZEHT %,

3) o B AR B BA A A — it oD &
T AL —WREEWZ D L DIERET. A
H)ThRWT T AKX —HEiEREEI 26 7
Do

4) AR L M VB AR SR R | 2 FE D
T, BEOHFTO C AR, W o fil
FERONMZIE A LS HFEEZ T~ D,

4. WHIERCR

(1). 4o BERFMEHEZH W %0 7T A%
— AT ST

FEENE J#£0 IREDOHFZE, KL ONKKRITT
DEFEAr—V o 7IE#EH O OHEFEXT
TSR LR R 2 — RO 21772, =
UL HPCT 2 —H— B HO—ERTH Y K

A& LoEp STz, J#FORRBIC DWW T,

Hoyle IRRE+ o [HEE/ N R & B biL A IRkRED
FE, ROZ 26D 4o EEHRE~DORETE
B DWW T L D FE 7RGt 21T o 72, BITE
SRR ER T TH D,

(2) P\ CAAN—KEITHBIT D a T AKRIEOHE
EE

2C DL, FhEIRRE A2 b TR < Gk 5
THSR BN BAS & ymiR L, *,C A —EZIZE
5 o HARBIZOWTHN-, O
FUMEETIRD DMK I N TV DR
W7 T AL —fR 2 Wi L ok
17vy, O THSR BEEIBEIEDS 3+ A REIFEFIC

BLFERT2HZ L, QARTHMDLZ LI
X B ERIPINAEN RIS 0D BT, o EEfE
S e G =l Y | gy /e VAN =7 Nl DY fa- < el
o EEMEIRBE DR MeV BT A +3 o [EAREIHEE
RENFET D L ER LT,

(3). ¥EIRE &7~ THSR R EIEA% A FH V= PNe
ST

ek THSR JENBIRZ ANV 7 ¢ DOFLIR
ZA[REIZ T DIEEE ATV, “Ne @ K™=0"[H]diz
N RICHEA LTz, BE O Brink 7 5 A 4
— AR R R N o 7 T A X — [ D FE %)
HEfOMEZB L, BEFRTDr 7 A4 —
BIEAEATHZ LN T AL —REBEOR
BThHHI Ewexibwi-, RKERES N R
BT DR RIIBRICERSGEIC R L, IRk
THSR PEENEEEIC LA B /XU T 4 N RiZo
W T ORERITB i R Th 5,

(4). B TOEN o bl 1L S DR
EOHTO C ERMIETHD N T a
SOt OARIR T CO ISR E B - IZB% Lz
R R EEZ O T, BT = v
7L LT 2D % (a, v)*Ne KISDBEIZ
WH L, FEFICEN R FETH D Z L kR
LamGEIcmE Lz, 20 LT “C AR
HRIZOWT, D106K-0. 016K DR JE Ik IZ
72V NACRE compilation & IFIE[E USSR N
"o, @F v rAEEEERWD L IER
WP ELS IELWEZIZTEEDFIT 20
AREMER BV & AR LT, BIfERRSCBERR
i CTh 5,

5. E/RFRERCE
(BFgEfFE . e K ONEEEARF TR 1
TR

CMERERR SO (FE 13 1)

@D Y. Funaki, T. Yamada, H. Horiuchi, G.
Ropke, P. Schuck and A. Tohsaki:
Gas—like alpha—cluster states and
condensates in nuclei, Journal of

Physics, Conference Series, 436,
012004 (2013). 8 pages. (#aFEE)

@ Y. Fukuoka, Y. Funaki, T. Nakatsukasa,
K. Yabana: Large scale calculations for
cluster structure of light nuclei with
Skyrme interaction, Journal of Physics,
Conference Series, 436, 012012 (2013).
3 pages. (#FiiE

® Y. Funaki, T. Yamada, H. Horiuchi, G.
Ropke, P. Schuck and A. Tohsaki:
Resonance States and Alpha



Condensation in 'C and '0, Few-Body

Systems, b4, 521-525 (2013). (#FHPME)
B. Zhou, Z. Ren, C. Xu, Y. Funaki, T.
Yamada, A. Tohsaki, H. Horiuchi, P.
Schuck, G. Ropke: New concept for the

ground-state band in *Ne within a
microscopic cluster model, Physical
Review C 86, 014301 (2012). 8 pages. (&
ERED)

Y. Funaki, K. Yabana, and T. Akahori:
A new theoretical approach to
thermonuclear radiative—capture

AIP Conf. Proc
(ﬁu)hﬁ)

1484,

reaction rate,

457-459 (2012).

K. Yabana and Y. Funaki: Imaginary—time
method for the radiative capture
reaction rate, Physical Review C 85,
055803 (2012). 8 pages. (FEHiH)

Y. Fukuoka, T. Nakatsukasa, Y. Funaki,

K. Yabana: Stochastic approach to
correlations beyond the mean field with

the Skyrme interaction, AIP Conf. Proc

1491, 222-225 (2012). (#HIHEE)

T. Yamada, Y. Funaki, T. Myo, H.
Horiuchi, K. Ikeda, G. Ropke, P. Schuck,
A. Tohsaki: Isoscalar monopole
excitations in %0: « —cluster states
at low energy and mean—field-type
states at higher energy, Physical
Review C 85, 034315 (2012). 14 pages
(&EHH)

T. Yamada and Y. Funaki: Three—-body

cluster structures and Hoyle—analogue
states in "B, Progress of Theoretical
Physics  Supplement, 196, 388-393
(2012). (&EHIHE)

Y. Funaki, T. Yamada, H. Horiuchi, G.
Répke, P. Schuck and A. Tohsaki: Alpha
Cluster States and Condensation in 0,

Progress of  Theoretical Physics
Supplement, 196, 439-444 (2012). (#&
n)héﬂf)

Y. Funaki, T. Yamada, H. Horiuchi, G.

Répke, P. Schuck and A. Tohsaki: Alpha
clustering and condensation in nuclei,
Journal of Physics: Conference Series

321, 012033 (2011). 4 pages (& i)

@ Y. Funaki, T. Yamada, H. Horiuchi, G.
Répke, P. Schuck and A. Tohsaki:
Alpha—clustering and condensation in
nuclei, International Journal of
Modern Physics E 20(4). 874-879 (2011).
(En)hﬁ)

@ T. Yamada and Y. Funaki: Cluster
structures and single—cluster motions
in "B and C, International Journal of
Modern Physics E 20(4). 910-914 (2011).
(En)h )

(Fps]) (Bt 16 1)

O  MARFEAR: o BEMIRRERFIE O BUR &OofF
KR, HAMHEENHE 68 [HFERRS

UYL T FERL-IE TR TR <
R EWEOREM], KERE, K&,
201343 H 26 H —29 H (IPfF#E)

@ MARIBEL: BV Ao R — R DR AR
DT AL —EiE, HARYEFEE 68

EAER KRS, IRERTF, INE. 2013 43
H 26 H—29 A (HOEE%EK)

® Y. Funaki: Gas—like alpha cluster
states in excited states of light nuclei,
""Ab initio understanding of light
, Birmingham, UK, 12

P T

nuclei workshop’

-13 December, 2012. (¥

@ Y. Funaki: New concept in clusterings
and alpha—-particle condensate in
nuclei and hypernuclei, ~ The 8%
China—Japan Joint Nuclear Physics
Symposium’ ’ , Beijing, China, 15 -19
October, 2012. (FAfFekn)

® Y. Funaki: Alpha particle condensate in
hypernuclei, " The gth JSPS
Core—to—Core Symposium’ ° , Barcelona,
Spain, 5 —6 October, 2012. (HBEFZE)

® Y. Funaki: Alpha-particle condensation
in light hypernuclei, XTI
International Conference on
Hypernuclear and Strange Particle



@

©

®

Physics’ ’ , Barcelona, Spain, 1 -5
October, 2012. (AFHAFEH)

Y. Funaki: Gas-like alpha cluster
states and condensates in nuclei, = The
10"  International Conference on
Clustering Aspects of Nuclear
Structure and Dynamics
(Cluster12)’ ’ ,Debrecen, Hungary, 24

-28 September, 2012. (JAfF%H)

AU RS - ZMEZ RS RO SR O R RE R R A
HAMBESE 2012 FTFERES, RKHFESE
Ke, mAb, 2012429 A 11 H—14 H (Q

SHIER)

ISAYERR . %0 BZICHIN D o tHoyle RHE
& Ao BEMTIREE, B ARWER Y 2012 4ERK
FRE, HMEERY. 5AL 2012 4F 9
A 11 B—14 B (MgH%HR)

ARAYERR . I NA N—EZIZ BT D o kL

TEEMEIRAE, HAMBEFE 2012 FFRKFE K

2. RERPEZE RS, RUER. 20124F 9 A 11
H—14 BH (ODEERE)

Y. Funaki: Gas-like states in finite
nuclei, =~ The 20" International TUPAP
Conference on Few—Body Problems in
Physics (FB20)” ° , Fukuoka, Japan,
20 —25 August, 2012. (FEEFE)

Y. Funaki: A new theoretical approach
to thermonuclear radiative—capture
reaction rate, The 11th
International Symposium on Origin of
Matter and Evolution of Galaxies
(OMEG11)” ’ , CNS, Wako, Japan, 14 -17
November, 2011. (ARA X —¥%F)

Y. Funaki : Resonances and
alpha—particle condensate in %0
studied with Complex Scaling Method
" "Dynamics and correlations in Exotic
Nuclei (DCEN2011)” ’ , YITP, Kyoto,
Japan, 20 September —-28 October, 2011.
(MEERFR)

Y. Funaki: Resonances and alpha
condensation in %0, = Frontier Issues
in Physics of Exotic Nuclei

(YKIS2011)” * , YITP, Kyoto, Japan, 11

-15 October, 2011. (HHHIEHR)

Y. Funaki: Resonance states and alpha
particle condensation in '0, ~ The
Fifth Asia-Pacific Conference on
Few—Body Problems in Physics 2011
(APFB2011)” Sungkyunkwan
University, Seoul, Republic of Korea,
22 26 August, 2011. ()

Y. Funaki: Alpha particle condensates
and cluster structures in nuclei, ECT*
workshop on Clusters in Nuclei and
Nuclear Matter, Trento, Italy, 13 -17
June, 2011. (QHHZEER)

6. WF7ERERK

(1) WFFEfREE

fin A 3HES (FUNAKI YASURO)

ST HCE AFCERFIRRT - LA b Lo
I AEMBAZEE - WS R
WoeE®KE: 00435679



