#&=X C-19
HEMREMHBIEHRRRBREE

FRk 214 3 H 31 HEE

HEiER  HEWHEB)
FFZSEARE : 2006 ~2008
REES ;18740129
MEFEESL (F1X) BUOHHEFAEZOS FRIEE ERRICEBOHR—HE
HZEEERES (3}EX) Unified studies of molecular structures and reaction mechanism
In light neutron—-excess systems

Bk W  (ITO MAKOTO)

WM TBUANBEZERN - hHRFRIERARE - ERBFRHEE

MRRRE

HREES : 30396600

WFFERL S DOAEEE

IO N R OFBI LV | [ REER) & MHEN D KRITITTFE Lk s A TIICA
D ENTREE o Tz, BH DAL ERITRKET RLF—IREE, DE VIRENTERIIH X
Yol RRE L L CTHAET D, AMETIE, RELER Th HBeRIMIRICIER L, £ OB IRINRE
\ZH T D NTAEE & BSOS I BT 2 R T 2 D 7=, ZORR, ZORNIATIE, 2 2
DOHef FE AL LT, 20O/ THIET1R > R/ 5 Bk A | BN S b
ZENRALNIR 0T, ARIOSGHTTIE, ZNE TOFREZILD N2 72287 b2 rE AR
ENELN., BiIZFN LN Het+8He—6He+6He X i CHIK TR END Z L2 TS Lz, ZOH

imat R O, FUSHEROWEN 7 F » AGANILAFFERT CHEERITITHDIL TV 5,

SR
(BAEHAT - 1)
[ERES L LIEESES ¢ & &t
Rk 18 4F L 1,000, 000 0 1,000, 000
Fopk 19 800, 000 0 800, 000
SRR 20 4F 900, 000 2170, 000 1,170, 000
R
R
oGl 2,700, 000 2170, 000 2,970, 000

WHFEsr 8 - B Rk

PR D53 - M E - PsE BRT - R

- TR - FH R

F—U— N RFRER). 77 A LS. RS, FERTEVER

1. WFFERRAE S IO 5t

1999 4EDPhysical Review Letterz&lZ4g
SN EROLFR LY PRI
WHRDOHT- IR R G E > Tz, Zhid,
HE R 12Bel2 B8\ T, it = R L —

23 10~25MeV &\ ) &bt fEik |12 6He+6He,

a +8He( o 1E o Ki7-)~F8 < s 2 gk
BAfERINTZEVNI DT L, TOHD
FERIZ X - T, thDBelAINZAIZHBWNTY, [H
e LI REEN B S TE Y . HeX8He

ERERREAL E 95, [Her 7 A X —HiE] 2
Bel RN R O @ b IR BB I RIS FIET D
DTV EHFIN TS,

AR, HE TR RIEZ OBFFE T HE A T
FIZED SN TETWDEN, D%
IEBHEIRREIC BT 2 NEN ETH 7=, &V
DOITE BN 30 FRE £ TORRfPE -
BZBWTIE, a7 &R RN EEIC R
BEL ., BFIHFMHETFDNZNODRE VIZIRN S
Ior FiuEiE] (2F B LD Hi



TW5, Ljnbﬁ#%
RN ) RN fé¢¢%ﬁ%#@f?
FEHE, &U%n%@ﬁﬁﬁﬁﬁ BT B bk
DA T = XL HONWTIE, ETEARRA 2R H G
MR 72 SN TELT ., EOmAIR MR
RS EORERBEO > Th-o
7=,

S FHUEIRREL D b

2. WO B

%Eﬁf“ﬁﬁﬁ%%éhf%é Z 9 L7 He
7 7 AL —IREEIX, Sy THLEIRAE & 1k IRAY
@TE%%E% El Ioxf s LTRY, Z95L

—DODFRTORX ILFEEELIZONT,
%L%%F&#&W%%F@ﬁﬁ#%@7
Tu—F &S T, MR EITO &
IZIEHE L E%@&%Tké

INFETOENICET D ERIFE CIX
It Bb sy 18 7l < [ riadEik] 2
ﬁobﬁ_ﬁﬁﬁ_%4bjﬁmeﬁnﬂ&é
NTCTHY ., KRR [ riuEiis] %
IR THDICKERKDENDTND, L
LD, EpbEIREEICE LT, HAEENE. &
JHERE L £ TESAOA AT TG A KD
D OWFFRIT AL 72 STV,

— 5. SN OEEFZETIL, SHe, 8HeD%
ERRFHEREZE L, TN 5 OB O
Otz H# 5 &V TEEEIGETA K] 225

DOHMITRENTWER, FH LT T a—

?Tik TREfEEY A Rl inbresid
REhER B ORI A+ ThH o 72,
AWFZEIL, Sy FuE & He 7 7 22 — D[

ﬁ%@%bkf*%k:¢®7?x5—ﬁ
B ZBME L. Be [RINLARZ 0 & L72HEWD
o -3 Je RS O 4y F WIE AR I > O I - 0E
HEIE~OREEIER & T b SUSIEBREIC
BT S 4 % BOSHEME 2/ — RIS &
MCLEIETDHDOTH D,

3. WHFED ik

AWFFECTHWD [t iy 7 22—
AL X, [ >oa7i)+GREhrET) &)
RBHNCER D D) Z ENARETH Y . WFgE
BHAGIRE 55 CT%Be= o + o tN+NR I ] S 4, &
DHEIMEND HREREINTWD,
ZOBRTIE, £ 2 OO RER AR TR
WXL, R A2 2 T E Y To—hkL
%%LLM%LKE%Hﬁh ExEZ D, IR

I HIZOWTEE RO KRME & X
9?4\ﬁ@@%\%%ﬁﬁmﬁok%®%
ZIRAROIEERS L L, 265
PR 72 RNV b =T O [E A ERE
R, ORI, ZTﬁHtﬁaﬁLt
LAk, mEI TR 2 o0 a7 2RI
Do T2y FHIEIREEZ AR L, it%h%z’))
e 72 BT AR T, WIS 2 D o
THEEOE 0 ICREN LT 2 DOINL% D
EOBERIKE~ERIZBITL T HBRIT

b5,

Z 2T, MmO ERRE L X, F2 D
JRA NI R DAL Y« XY T 4 Fih
ZNDPNEWIZH XM EB & TS Lz 159
FA% E] ZEMICELTEY., £2—H.

IS TEISEIREEIL. 2 SOETEEMENEE 2o
T, FEHEL %@Wﬁ%%%%@ﬁ&ﬁb“bfw
5. Wb 2 [FEfE AR s L Tn b
OBy FRAZ—FRIIZL Y,
MO THEEIRE LiEESIREBEFRICY
B—ELTERVHES Z&BAREL o7z,

FoWnE O (9965 A REE] 1X, B0k

WZBIT DT v VIR EIBIEUC IEREIC— 2
T 572D, WIUERFHEOET IV =T
VORI EAT 21X, HIRREEO FREE = L
?~k%$@@%ﬁﬁﬁ%ﬁ%0\itﬁm
DAFF ¥ RV LT v o X2 HEE

L. BRISOEERZM 2R E1E, HRFEDOK
Vﬁﬁﬁ®ﬁ%%7ﬁf%éo%of AHF

ZECIE, kBl U TS & SR O
%4%J#%@# 72 T ZAT 5 Z L3 A]
RETHY., ZOHRITINE COMENRTIC
720, FFETREFRTH S,

®Eﬂ%%wTI%HuW®$$%ﬂ%
B D FLJEIRAE S OV IR B D = R L& —
HEEAZHAEL, FpERLX— %Xt/
DEACIZE -T2 T FiuEfEE] 226 [T
ﬂﬁ%ﬁjmwﬁL%%%\ﬁbtoﬂﬁ
EZF‘LﬁEﬁ$30>p+§%%Brr9 ki ﬂ%ik
REDFFOINEIEE & | %ngz#ﬁmﬁ@%
EUTﬁ%ﬁ%&LTﬁWéﬂéﬁﬁmo
W, RFTOERT —% Lo, F-13H
TR Z T o 7,

4. WFEAR

INBDOFEEZE T Be~mH L7, “Belx
TIVE THA REEREHE N R SN TERY . 4
@@#%&%f@ﬁﬁF%&WAi%ﬁw
T 5 L CEERWINGETH D, iHHEOME,
IEFHERAE TlX, 2 DD a KiF-DJE V TiE
qﬂﬂkﬁlﬁ>n4\ o+5 0)it¥§f*/\$hﬁ§%féi%§ﬁ‘zi
DTHLOEIRIENZE L 72D 2 & DR S
WEAFOBREREEAL, £ 72 RS I &2 BTN ﬁ
ﬁ?é LSRR E T,

FER AR TIx, AR ARRE L
(1+6Hef|j( ENRIET D Z &75>Eﬂ ’7375 sl =1
72 at+®He @ FE B M B &L 1T B W T,
Landau-Zener (L-7) & 2358 < @ Z 5 A REME
ZAeTE Lo, [ FE R COL-LEBIL, LZER
RIZBNWTEHES K viEms T, K72
ZOBPOMEGEITF DTV R, fEoTZ
DOREX, HHETRRRREFZR TOL-ZE
BOBHVEEEZF-ZICHEHTIILOTH
60
BT LI —#HOFEICL Y, E—JH T
@%%E@&ﬁm%% F B DRI
TR CTRIFRIC AR D . EOFENY /2



Bl E L CTBe=a+a HANR DGR 21D 7,
ZORER, FRIE I TlL, o« +He, *Het'He,
‘He+’He & Vo 7= LTI ZRREICIN 2 . JRFlh
Fa L EAREOPHNEEEFoO2<
FLOEERRESRE L, 2553 [E Ub
o e S = b A o o S B/ SR
272 o7, BT a+He — CHe+®HeZ)its D WriE
FERFR 21TV GANILAFZEAT (14) THIE S
TV D BELSEBR IS 2 BER 0 Tl 17 -
TW5b,

BB, INOLOREO—EIX., TAU Y
P22 (APS) A TI4T9 5 WEB JA#EElPhysical
Review Focus] IZ##k &1, APS Journal @
r o FPR—=TUTRH I iz, Focus §iL, APS
DHITT 2T 20T ~DIRHFETH Y |
FF 72 R RV X —EEBER P ZE D AR & L
T, Focus ~D ki Z 7LFE TITHID B,
o TZoHEIL, BERTFORRLT,
MEZEESTHEHEETTORRE L LTIHFIC
RERBHEEZLOLDOTH S,

5. FreREIRLE
(BFFEfFE . WFFE o3 K ONEEEAF TR 1
)

UEsEams) (B 13 1)
(1) AFATHE R
(D M. Ito and N. Itagaki, “Covalent
isomeric state in 12Be induced by
two-neutron transfers”,
Physical Review C 78 (2008), 011602(R)
(1-5).
@ N. Ttagaki, M. TIto, M.
Hashimoto, H. Ishiyama,
H. Miyatake, ”Coexistence of ato+ntn
and at+t+t cluster structures in '°Be”,
Physical Review C 67 (2008), 067301
(1-4).
® M. TIto, N. Ttagaki, H. Sakurai, K.
Tkeda, ”Coexistence of covalent
superdeformation and molecular
resonances in an unbound region of 2Be”,
Physical Review Letters 100 (2008),
182502 (1-4).
@ M. Ito, “Non—adiabatic dynamics in
YBe with the microscopic a+a+N+N
model” ,Phys. Lett. B636 (2006)
p. p. 293-298.

Milin, T.

(2) [E PR =E b8k

@O M. Tto, “Degenerating clusters in an
unbound region of 2Be” , Journal of
Modern Physics A (2009), in press
(Proceeding of the KGU Autumn School of
Nuclear Physics” ,9-10 October, 2008,
KGU Kannai Media Center, Kanto Gakuin
University (KGU), Yokohama (Japan)).

@ M. Ito, N. Itagaki, “Unified studies of
the exotic structures in 2Be and the
ot+®He slow scattering” ,

ATP Conference Proceeding (2009), in
press (Proceeding of the International
Conference on New Aspects of Heavy Ion

Collisions near the Coulomb Barrier
(FUSIONO8)” , 22-26 September, 2008
Chicago History Museum, Chicago
(USA)).

® M. Ito, N.Itagaki, “Covalent, Ionic,

and Atomic Structures in Be” ,

Mod. Phys. Lett. A (2008), in press
(Proceeding of the Fourth Asia—Pacific
Conference on Few—Body Problems in
Physics 2008 (APFB08), 19-23 August,
2008, Universitas Indonesia, Depok
(Indonesia)).

@ M. Ito, N. Itagaki, “Unified studies of
nuclear reactions and exotic
structures in 2Be” , Jour. of Mod.
Phys. E Vol.12, No.10, 2061 (2008)
(Proceeding of the State of Art in
Nuclear Cluster Physics (SOTANCOS8),
13-16 May, 2008, Institut
Interdisciplinaire Hubert Curien
Department de Recherches Subatomiques
(France)).

® M. Tto, N. Ttagaki, H. Sakurai,

K. Ikeda, “Exotic molecular states

in the highly-excited states of 1*2Be” |
Jour. of Phys. : Conf. Ser. 111
(2008) 012010 (Proceeding of the 9'
International conference on
Clustering Aspects of Nuclear
structure and Dynamics (Cluster07)” ,
3-7 September, 2007, Stratford

Upon Avon, Birmingham (United
Kingdom)).
® M. Ito, N. Itagaki, “a+®®He resonant

scattering and exotic structures in
10,12Be”  AIP Conference Proceeding
1016 (2008), p.p.199-204 (Proceeding
of the 10" International Symposium on
Origin of Matter and Evolution of
Galaxies (OMEGO7)”, 4 - 7 December,
2007, Sapporo, Hokkaido (Japan)).

@ M. Tto “Non—adiabatic dynamics in the
ototN+N system” ,Mod. Phys. Lett. A21
(2006) p.p.2429-2438 (Proceeding of
the Osaka Spring Workshop on Cluster
Condensation and Nucleon).

M. Ito “Coexistence of the molecular
and atomic orbitals in ®Be” , Jour. of
Phys. : Conf. Ser. Vol.49 (2006)
p. p. 206-207 (Proceeding of  the
International Symposium on Structure



of Exotic Nuclei and Nuclear Forces
(Senuf06)” , 9—12 March, Koshiba—-Hall,
Hongo, Tokyo University (Japan)).

@ M. Ito “Unified studies of the

structure changes and the nuclear
reactions in !°Be” ,AIP Conference
Proceeding 853 (2006) p.p.396-401
(Proceeding of the International
Conference on Reaction Mechanisms and
Nuclear Structure at the Coulomb
Barrier (Fusion06)”, 19 - 23 March,
2006, San Servolo,

Venezia (Italy)).

(FxseR) Gt 371F)

(1) HFE=®
@O M. Tto,

“Unified studies of structures
and reactions in light neutron excess
systems” , First EMMI-EFES Workshop on
Neutron—Rich Nuclei (EENEN09), 9-11
February, 2008, GSI Darmstadt
(Germany).

M. Tto, “Exotic structures in 2Be and
the a+®He resonant scattering” , The
International workshop on Unbound
Nuclei” , 3-5 November, 2008, Instituo
Nazionale di Fisica Nucleare,
di Pisa, Pisa (Italy)

M. Tto, “Unified description of
structures and reactions based on
microscopic models” , The YIPQS
international molecule workshop on
Alpha— and Dineutron—Correlation in

Sezione

Nuclear Many-Body Systems” , 6-24
October, 2008, Yukawa Institute for
Theoretical Physics (YITP), Kyoto

University, Kyoto (Japan).

M. Ito, N. Itagaki “Formation of the
loose clusters in an unbound region of
12Be” | The KGU Autumn School of Nuclear
Physics” ,9-10 October, 2008, KGU
Kannai Media Center, Kanto Gakuin
University (KGU), Yokohama (Japan).

M. Ito, N. Itagaki , “Unified studies
of the exotic structures in 2Be and the
ot+®He slow scattering” , The
International Conference on New
Aspects of Heavy Ion Collisions near
the Coulomb Barrier (FUSTONOS)”
22-26 September, 2008, Chicago History
Museum, Chicago (USA).

M. Ito, N. Itagaki, “Covalent, Ionic,
and Atomic Structures in 2Be” , The
Fourth Asia-Pacific Conference on
Few—Body Problems in Physics 2008
(APFB0S8)” 19-23  August, 2008,
Universitas Indonesia, Depok

(Indonesia).

@

M. Ito, N. Itagaki, “Formation of the
loose clusters in an unbound region of
12Be™ | HOKUDAI-TOROJIN-JUSTIPEN-EFES
workshop on Perspectives in Resonances
and Continua on nuclei” ,21-25 July,
2008, Ohnuma International Seminar
House, Ohnuma (Japan)

M. Ito, N. Itagaki, “Unified studies of
nuclear reactions and exotic
structures in 2Be” , State of Art in
Nuclear Cluster Physics (SOTANCOS)”
13-16 May, 2008, Institut
Interdisciplinaire Hubert Curien
Department de Recherches Subatomiques
(France).

M. Ito, N. Itagaki, “Covalent, Atomic
and Ionic Configurations in '®!2Be” ,
The INT workshop on Correlations in
Nuclei : From Di—Nucleons to Clusters
Insutitute for Nuclear Theory (INT)
Seattle, Washington (United States),
26 - 29 November, (2007).

M. Ito, N. Itagaki, H. Sakurai,

K. Ikeda, “Exotic molecular structures
in highly-excited states of ®!?Be”
The 9" International conference on
Clustering Aspects of Nuclear
structure and Dynamics (Cluster07),

3 - 7 September, 2007, Stratford Upon
Avon , Birmingham (United Kingdom).

M. Ito, N. Itagaki, “Neutron-rich
He-cluster structures in highly
excited states of '2Be” ,

The International symposium on Nuclear
Structure New Pictures in the
Extended Isospin Space (NS07)”, 11 -
14 June, 2007, YITP , Kyoto (Japan).
M. Ito, “Exotic molecular states in the
o+®®He resonant scattering” , The 5%
International workshop on the Direct
Reactions with Exotic Beams (DREB2007),

30 May - 2 June, 2007, RIKEN , Saitama
(Japan).
M. Ito, N. Itagaki, “Molecular

Resonances in '®2Be” , ECT* Workshop on
Many—body Open Quantum Systems : From
Atomic Nuclei to Quantum Dots”, 14 -
18 May, 2007, ECT* , Trento (Italy).
M. Ito, N. Itagaki, “Molecular
Resonances in *2Be” , RCNP Workshop on
Cluster condensation and Tensor
correlation in nuclei”, 22 - 23 March,
2007, RCNP, Osaka university (Japan).
M. Tto, K. Yabana, “Absorbing—kernels
to study resonances in the generator
coordinate method” , The 2™



German—Japanese Workshop on Nuclear
structure and Astrophysics”, 4 -7
October, 2006, RIKEN (Japan).

M. Tto, “Non—adiabatic dynamics in the
ototN+N  system” , Osaka Spring
Workshop on Cluster Condensation and
Nucleon Correlation in Nuclei”, 26 -
28 April, 2006, RCNP, Osaka university
(Japan).

(2) EWN=E (EERHER)

O ik B, “a+*HedLAREEL & “Be D R b
REE” | BHE FEik - AREALEEZ e —
L WIS Yemt gt s, RIRR T8 H
Xy N 12 A (2008)

@ Ok ak,  “BEOFHEFERIEOME & K
JSDFE—RFFE” , DB R EOBLR

A% OREB, KBRS RONP, 12 H
(2008)

@ g e, tE EZ, 7 BOHSETRE
B & RKGOF—aFsE” , JbREE
MELORES R, JeEiE K, 11 A
(2008)

@ g Bk, BE B2, “YBellidi) B HitR
BB, BAYEHEE SRS,
9 H (2008)

® g B, IE B2, “PBediEfET RV
F—REBOFE LS , RIS T
RS LR RV X — U, R
FERE B EARZER, T A (2008)

® g W, 7 PEBERVCARLZEZICBITS
BURERI & 53 FRBE” |, B0 T
RS LI RV X — U, R
FERE B ZER, T A (2008)

@ g Bk, BE B2, “o+fHeff R ¥
— NI BB | H AP
2 63 MIFERKES, THKY, 3 A
(2008)

G Bk, “ERhESERIC BT Bk
FRFIEZOHEE - RICOM—iFR” , |7
FHE e N Ru U RS, e
X — e, 11 (2007)

© g BR, BoE B2, B S,
MR, “Efto 3 AF—ERIZB T
5 Be D4y THIEE” , HAMEES 5y
B4, deiEE K% 9 A (2007)

Gk W, “—R P 7R F—HERIC
X B BeDFEEMIE” , HAYH S,
HHEKRFHA, 3 H (2007)

@ fHk @, MRS TR X —HRIC
LB APERRIZOIE” , D EE

FHRENVF MM AEEH, KBRKF
RCNP, 3 A (2007)

@ ik o, “—RRHL7 T RF—HERNC
X 2"Be DIEENI” , BETZERICE
FBT T AR —HB5 KERKZFRCNP, 2 A
(2007)

LB R,

@ g Bk, LT TR X RN
X %2'Be DHEE & KIGDOE— BB |
RO EWEL - 28 LE(LT 51
TEOHME -, BT RV X— ST
ek, 8 H (2006)

g Bk, “PREREEEEEC L AR
INVF—ERIGHREORITEOER” |, i
T T A —HEOBIR LB,
W seET, 12 A (2006)

® g w, “ROCEREE (2w,
BTrEr 28 —WRoBR L BY, K
WEM B IR ERT, 12 4 (2006)

T O, HiFt I T —akH 6 1

(Z fth)

WEB CToo#uEFLF (G 2 1)

@O M. Tto, N. TItagaki,
“Nuclear Chemistry” , Physical Review
Focus, Vol. 22, Story 4 (25 July, 2008),
http://focus. aps. org/story/v22/st4,
Coverage by American Physical Society

@ M. Tto, N. Ttagaki, H. Sakurai,
K. Tkeda, “Miniscule Nuclear
Molecule” , RIKEN RESEARCH Vol. 3 No. 10,
(2008),
http://www. rikenresearch. riken. jp/ ja
pan/research/517/
Coverage by RIKEN

6. HFFEHRK
(D) BFFe RS
i Bk (ITO MAKOTO)
MNEATBOE NBMESE e i RS
ot % — WERETEZERIFEE
&5 30396600


http://focus.aps.org/story/v22/st4
http://www.rikenresearch.riken.jp/japan/research/517/
http://www.rikenresearch.riken.jp/japan/research/517/

