EFRNEH

RRAFRIE

L




K&, EHIT e, PLoBEAEHICOTT

P ELR, YRR iR A

BfE, MR L7228 d I T I AEICHER L, 59158 E e 7 kR
EMZOo0BHVET, 5. RFELVIRDKETZ 2FMICH2EIAL, CoRR%E
hER oIk onNTwE i, FAICTV bR CHEZEIEL, ZoARE% Bk
L ZNEMRIICEL R HICETE LT, T, 2hid S IcYHY o kiR TT,
PIREE Ik, EER e MR A mRIC, RATZNY TLRBIRORE % —> D &L L,
MM BRI E e EIFCEE Lz, Cohkim. PHYAKREEICHE L2
5Ll b, R3CE, HBRRRE, ALE, BV R EOoMEO SO AL 6T L¥, El
HRRBEFLONTICE CNREILTFCEZ L2, &%, WHPZRH Y L HOW 2RO
e ZNOLDHREZTZTHELEZToTHIWTL x5, R, ¥E 2R 55 5 R
ICEZ2E. BroMRonns F HRE20H55W 37Tk bNTNE I LT
bdH Y ET,

19 K2 O RE L CE DAY, ST IFAERELEELD LIC, WELS TR
JRF2okhblbikRE b, IOICHETFREBKT 2FZNTFERALCEE Lz, 21 t#
RICAD, BEORFZ SRIHL, F—/r~v&x— X—7 A VF—DIEERICHEA D L
LTwEd, SPWHEORY 76 0EKIE, FHOMEY L2RBV 2050 9, —77,
B 1, MR R — VDB EBR CEHMRREZHET 5 ETRKE RkE
R, 2o Ly JEVEYE, BV, B oM RAKE 5
JELOoo®0Ed, £/, LY —%2HELZ7 5 b vH 4 v i, MEEYHEOHR
REHL, BWEERRGE2FERL, T4 vy as 4 voRBOEETH 2 ENKEOBE %
RN EEE Lz, SOXIICYBHAIRESHKELOOH D T2, FIC—D2DFDfER
FTh5E, M EENTE TS, BRRZNIEEFR DD TT,

PRl cid, HRNICD Sl L 2 YRS TH 2 40 £l BT - HEBET - FERTAE
L. MH2OIRBE A= L CTHE - MEZTTo T E T, 803 - 4 FFTIL.
BTN MY BRERY. R VYO e R R T TR REL
EEEAY X2 T L HBEINTEY, M- 3HE - BERE AT VRIS FERI LB TE
9, 4 FRHCIIFREICHTIE L CRATIROITFRICAiN 2 d H 0 . KRER TCOPFE~
Lo BoTnE T,

VAR TP T, FOKER [E] 2HATLZI v, 0, BB LET W
TEERDT TS, RELZAY F2T7 4 THalzme (1] &P LiErvo [H
Rl EboT, 20 [Z] Ko CHSDOEEZYI YW To T 23w, FAZz bR
YROBEZ. 20X BEIAEENITINELE T,



7. WO RFHESLEE R

HE

KA

EE@

WEFENER

FH R

1B R L —

BTV — SRR R A B L L Q0 A, m L — I e (KEK) O A—/X—B~7 7
277 8 — (SuperKEKB) Z{#i > 7207 7- - SORL - FEx BRI (CPIECRTE) <0, B o4 L7 N O AR
HONEELEID, FRFOEUEIZ X 2L WFERFYPIERIZEER L T0D. J-PARCO K
RGNS CRAESE =2 —hN B — 25> C=a— N OME ORBE R EEZIT-> T
5. EbIC, TIEAHEE AT — 7 R LT — DB HEEL T,

B

SR B IR

(1) T Fdpe e =L X — « LHC #2572 FH W=7 b A EBRI T I\ T AR HEF SR 2 H8 2 72 8T L\ O 3Bk
B OIS B O B DRI AL by 7 AR D% B0, BB FRERL 1D %% JLIZ 1)
T %4 ToCUD, ATLASY v—7 OB RIFREFZE O FATLH (2) RV ha=r L7 8% -3k
IR NFEBRAEL T, QEDOFEE ML Axion°Dark Enegy7 & H L\ S50 T-EL G DIEZR AT
90

2 HUIEAR

FH R - T
R

FHERDIHLONE LU CE DR R CFROREE BT, R IR - O T A N TR B ED D
NTCND KRR T 7 a8 KAGRAMD B)DEEEE IO, fFske 058 H )% L
DECIGOD 7= D ILHEBI I A Te A HEME T D, T2, TNHITH WD ROV — —TF5HE
Wz R U7, TR AR AR RS0 L A FUE 2 O RS B S IR IE 61T,

FEF A HRAR

SR

Sedml — Y =R A FOTOERE, RS, SR L0 E OB VAL —F — 2 BE L 7o
HPHFHHI, BA A= 7 FIEEBARL TD, TRHDFIEIL, MELFO LB (7,
W, B B = TV TR RO B COIRA Y — L ETRY CHILWITE S BBl 5
FIREMEZRFO, Fo, ekl e T T v A/ mifiR L2 @A 3528 TOLO Ry B e
BZEORIHZ BHEL TV,

EHIE

IHE Ak, o
B, B-fir,
PV

WA RUR OB (R —A T Ao A G, 7 /W Eh) | E WA %, 15 -
T WP

s

7T A<k

TR, TR KA B, ERIE, IR TR T b5, ZhoinbE LA
O DD, T IR THIISNDREL E B R E Y TR EZAT > T0D, SFZEEE T &R
HmL b, TST-28RIR M~ 7368 GRK) & W THREBREIT - T, SHIC, LHDEEE (Bl é
W) . QUESTHEE (LK) LD RIFFFELAIT > T,

EEESS

MBS

LFIEE CTlE, BRI S et DA A—2 0 7 HAlr 2 IS L, 2z O TR Tt £
NDEMBLROERAIZRZHNZAT > CUET, 72e 23 PRI N O E G 15 0D 53 F-HERE DT 58
ZIBLC T, MlaNOZ B Sy B R THOWMNE PEEREERB I LIt 2 HIE L T b e
ZRLCEEL, RO T, TG 2 OO O EBAIS H T 528 T, Mt TO 7
?%J%EMHE/\/? VET, SOOI R T e —F 2@ T ST E VO RIWZIEY 72
WeEBEZTWVET,

fit] A<

B

IR ICEF R T ELTZPE TR, WRA~UD DR E DDA R s 2 T O iR 2O 751
FEBIRICIN T, IR RS A RO R R IR X SIS, B — VR B T A
CO&T D RABROMHCH A BB OIEREAT > T, FrCTREES T OB AR SRR E AT
ARV E OB FIRBOBE R L IR EZ S > TS,

INBIEY

YVEREGR

PVERRGR - BEE R EICE T BRI ICHND ZE RO, MORBEOHLE %, miEs

RE O, Wk, ARRERRE ORI GTRER, A ATy R #GE AR - BATOBE AL

T DERE RIS T T U RS Y, ORI T, B, <O, £, it
MRl — gl REDTFIEE WD,

SRR

WvEEe, MR

(W B ] FHBH O IR ARSR (FEA- R, Y 2R, AE R, L) DRENE - SR R - 7R —
IR RS2 E OWIE R KO A BLR O BERHIBT L, P BP0 A e W Bllw 722 & OfEk
AR TFHRITINA T, GO HEREL 2R FIE, BAER AL 8 2l GO TE AT
Ta—FT %, a5 il ERER I D AT R O REAE E O IE, LD
B E#R-YVE~DISH, FERIGER - 7T 2NV 70 8 DEEREE DO fE,

Kathrin
WIMMER

Experimental
Nuclear Physics

Our research focuses the structure of radioactive nuclei. Exotic nuclei, far away from stability, show
many interesting features which are not understood yet. We use direct reactions to populate states
in the exotic nuclei and state—of-the—art experimental equipment. Employing various spectroscopic
tools we can gain new information on the properties of exotic nuclei and therefore a deeper
understanding on the underlying mechanisms.
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Atomic nuclei are the carrier of almost all visi-
ble mass in the universe. Nuclei also provide the
fuel powering stars and nuclear reactions produce
all naturally occurring chemical elements. De-
spite this fundamental role of nuclei in the uni-
verse, their structure and dynamics cannot yet be
satisfactorily described on the basis of the funda-
mental strong interaction.

In our research group we address a number of
open questions in this interesting field of science:

e What is the origin of the elements on the
cosmos?

e What is the nature of the nuclear force?

e How do simple patterns arise in complex nu-
clei?

1 The origin of the elements

The Big Bang only created hydrogen and helium
nuclei, all other elements were created in stars or
stellar explosions like supernovae or X-ray bursts.
However the reactions creating the heavy elements
involve nuclei whose properties are completely un-
known so far and only theoretical models exist.
New experiments are therefore needed to get a
better understanding of the origin of elements.

I stable ~300
radioactive ~ 3000
I predicted ~6000

——3 number of protons

28 ——» number of neutrons

2 New magic numbers

One of the major successes in the description of
the properties of atomic nuclei was the introduc-
tion of the nuclear shell model. For certain num-
bers of protons or neutrons, the so-called magic
numbers, discontinuities occur, for example in the
nucleon separation energies. In analogy to the
successful atomic shell model, these magic num-
bers were interpreted as closed shell configura-
tions, similar to the noble gases. In exotic nu-
clei however, far away from the stable isotopes,
several experimental as well as theoretical inves-
tigations found evidence that the shell structure
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of atomic nuclei can change. In order to under-
stand the underlying causes for the migration of
nuclear shells, sensitive experimental methods are
of paramount importance to investigate rare iso-
topes far from stability.

Stable Exotic

Atoms nuclei: nuclei:
54: xenon 5 126 31 .
o = R
36: krypton —_— 3py, - ?ﬁa/z
3B p— AL — o
4s e N>>7 ——— 1hue

18: argon 82 2 # 70

3p — e 297 —— ;ng
3s 384 "7 58 312
— Tgm ——— 35y,
10: neon 2ds 56 2.,
2p 50 40 199

)
®»

1902

3 Shape coexistence

An atomic nucleus can exhibit eigenstates with
different shapes, a unique behavior of the many-
body quantum system. This phenomenon, called
shape coexistence, is manifested in several regions
of the nuclear chart and many experiments to in-
vestigate it have been performed. Nevertheless
the underlying microscopic origin of this inter-
esting feature is not known to date. We focus
our research in particular on the single-particle
properties of nuclei, trying to find out under what
conditions the shape of the nucleus is round like
a soccer ball or deformed like an American foot-
ball.

Our research focuses the structure of radioac-
tive nuclei. We use direct reactions to populate
states in the exotic nuclei and state-of-the-art ex-
perimental equipment. Experiments using the
most exotic nuclei available allow us to get some
first information on the properties of hithero un-
known nuclei. Detailed studies of nuclei closer to
stability are crucial to constrain theoretical mod-
els. Nuclear physics is very international field,
we collaborate with groups at several leading re-
search institutions, in Japan and abroad. Our ex-
periments are performed at world leading radioac-
tive beam facilities such as the RIBF (JAPAN),
NSCL (USA) and TRIUMF (Canada).

For more information about the group and cur-
rent research projects visit:
http://nucl.phys.s.u-tokyo.ac.jp/wimmer/
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