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PHOTO-ABSORPTION SUM RULES o_;
IN DIFFERENT ENVIRONMENTS
(ATOMS, NUCLEI, NUCLEONS)

S. B. Gerasimov *

Joint Institute for Nuclear Research, Dubna

Combining the spin-dependent dispersion GDH sum rule, the isotopic-spin-dependent
Cabibbo—Radicati sum rule, and the relativistic dipole-moment-fluctuation (i.e. general-
ized Gottfried) sum rule with the three valence quark configuration of nucleons taken
into account for the composition of the ground and the excited states of the nucleon,
the relevant moments of the distribution and correlation functions of the quark electric
dipole moment operators in the nucleon ground state are expressed via the experimentally
measurable nucleon resonance photo-excitation amplitudes. These functions are of interest
for checking detailed quark-configuration structure of the nucleon state vector. Within the
non-relativistic approach to photo-absorption sum rules for the 3N-nuclei a new o_; sum
rule is proposed which is based on general charge-symmetry (CS) consequences for the
“CS-conjugated” triton and >He.

C nomouiplo JAUCIEPCUOHHOTO CHHHOBOro np Bui cymm X, mp Bulm  cymm
K 61660-P nux T M30cIMHOBON /reOpHl TOKOB U PENSATUBUCTCKOTO 1P BUI CYMM JUId
(IKTY LMY OIlep TOp AMIIOJIBHOIO MOMEHT , COOTBETCTBYIOLIEro OOOOILIEHUIO NP BUJI
cymm loTThpun , B pensTUBUCTCKON MOJENU TPEXKB PKOBOM CTPYKTYPBI OCHOBHOTO COCTO-
AHUA HYKJIOH TIOJy4EHBI I PHBIE KOPPEALNOHHBIE (DYHKIIMH BEKTOPOB KB PKOBEIX TOKOB,
MPEICT BIAIOIINE UHTEPEC ISl OIpefeneHHs] KOH(Uryp LUOHHOH KB PKOBOH CTPYKTYypBI
BEKTOP COCTOAHMS HYKJIOH . B HEpeNITHBUCTCKOM OINUC HUM IIP BWI CYyMM 01 JUId Ce-
4yeHuil (poTonomIomeH s TPEXHYKJIOHHbIMU P MU IIOTy4eHbl HOBBIE COOTHOIIEHHS Clef-
CTBMIi 3 PANOBOH CHUMMETPHH JUIS «3 PAIOBO-CONPSKEHHO#» 11 PbI step TpuToH H °He.

PACS: 11.55.Hx; 25.20.-x
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COMPARISON BETWEEN %y AND dd PRODUCTIONS
BY THE vp — 7~ AT AND 7" A" REACTIONS AT

FORWARD 7 ANGLES AT E’Y = 1.5—-3.0 GeV
H. Kohri* for LEPS collaboration

Research Center for Nuclear Physics, Osaka University, Osaka, Japan

Photoproduction reactions are dominated by isospin rules. In the case of 7A pho-
toproduction on the proton at forward 7 angles, the exchange of isospin= 1 meson (7
or p) in the t-channel is the most dominant reaction mechanism, which is considered
to give a cross section ratio ot A o(r~ATT) of 1/3. The cross section ratio has
not been measured precisely experimentally. We present preliminary results for the cross
section ratio at £, = 1.5—3.0 GeV. Larger ratios than 1/3 measured by our experiment
at LEPS/SPring-8 suggest that the dd productions are enhanced compared with the @u
productions in the photoproduction reactions on the proton.

Pe xuuu hoTOpOXIEHUS MOIYMHAIOTCS, B OOJNBLUINHCTBE CIIyd €B, M30CIHHOBBIM MIp -
BIWI M. B ciyd e mA-hoTOpOXIEHHS H TPOTOHE IPH P CCESHHUM 7 BHepeln OOMEH Me-
30HOM (7 WM p) C M30CIHHHOM | B {-K H Jie SBISI€TCS JOMHHHMPYIOIIUM MeX HHU3MOM pe-
KLU, KOTOPBIH, K K CUUT €TCs, NPHBOJUT K 3H YEHHIO OTHOLIEHUS CEYEHMIl p CcesHus
o(ntA%) /o(x~ ATT), p BHOMY 1/3. BTO OTHOIIEHHE CEUeHHIl P CCESHUS He GBITO TOYHO
U3MEPEeHO BKCHEPUMEHT JIbHO. B 11 HHOIi p 60Te mpeicT BIeHbI NpeB PUTENIbHbIE Pe3yIb-
T Thl U3MEPEHUd 3Toro oTHoweHus npu F., = 1,5—3,0 I'sB. IloiyyeHHble B 9KCIIepUMEHTE
LEPS/SPring-8 36 yenus mpessim 10T 1/3, 4To MOXET 03H 4 Th, YTO B pe KUHUIAX (POTOPO-
XIEHHs H TPOTOHE KOJIMYECTBO POXIEHHBIX T P dd MPeBbIll €T KOJUYECTBO I P UU.

PACS: 13.60.Le
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STUDY OF PHOTON ELECTROPRODUCTION ON
THE NUCLEON AT HIGH AND LOW ENERGY BY

VIRTUAL COMPTON SCATTERING
M. Benali**, M. Mazouz?, H. Fonvieille®
for the Hall A DVCS and MAMI-A1 collaborations

! Laboratoire de Physique Corpusculaire Clermont-Ferrand, France

2 Faculté des Sciences de Monastir, Tunisia

Virtual Compton Scattering (VCS) and Deeply Virtual Compton Scattering (DVCS) on
the nucleon are two processes accessed via the photon electroproduction reaction (e N —
eyN). In the first part of this paper we are interested in the DVCS on the neutron. We
measured the (D(e,ey)X — H(e,e'v)X) unpolarized cross section and we extracted, for
the first time, a non-zero contribution of (neutron-DVCS + coherent-deuteron-DVCS) at
Q2 = 1.75 GeV? and x5 = 0.36 from Jefferson Lab experiment E08-025.

VCS on the proton has been studied at the Mainz Microtron MAMI at the four-
momentum transfer squared Q> = 0.5 GeV?, below the pion production threshold. In
the second part of this paper we present our preliminary results of the structure functions
(P — (Prr/e)) and Ppr, and the electric and magnetic generalized polarizabilities
ap(Q?) and B (Q?) extracted from this experiment.

Bupry npHOe komnToHOBcKoe p ccedHue (BKP) u mry6oko BUPTY JIbHOE KOMITOHOB-
ckoe p ccequue ('BKP) H HykinoHe — 1B mpoLecc , KOTOpble MOXHO HCCIENOB Th B
pe xuun anexrpopoxaeHus ¢poton (eN — eyN). B mepBoii 4 CTH CT ThU IPEACT BICHO
uccnenos nue I'BKP n  neiitpone. g 8TOro u3MepseTcsd HENOJIPU30B HHOE CEYEHUE
p ccesrus (D(e,ey)X — H(e,e')X) v BrepBble U3BJIEK €TCS HEHYNEBOH BKI J (HEHTPOH-
I'BKP -+ korepentusiii neiitpou-BKP) npu Q% = 1,75 I[vB? u x5 = 0,36 B aKcnepumente
JLAB E08-025.

BKP u mnporone u3yd jock H MuKporpoHe MAMI B M iiHLe npu mepen HHOM
umnynsce @2 = 0,5 TaB?, HuxXe mopor poxueHus IMOH . Bo BTOpOil 4 CTH CT ThH
HPEJICT BIICHBI NIPEB PHUTEIbHBIE PE3YNIbT ThI JUTsl CTPYKTYpHBIX (pyHKuuil (Prr — (Prr/€))
u Prr u snektpuueckoit ap (Q?) u M rauTHO# Bas(Q?) 0606IEHHBIX TOTAPU3YEMOCTEN,
U3BIICYEHHBIX U3 3TOTO DKCIEPUMEHT .

PACS: 13.60.Fz

*E-mail: benali@clermont.in2p3.fr
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PHOTONEUTRON REACTIONS IN THE RANGE OF

GIANT DIPOLE RESONANCE
B. S. Ishkhanov' 2, V. N. Orlin", N. N. Peskov', V. V. Varlamov"*

1 Skobeltsyn Institute of Nuclear Physics, Lomonosov Moscow State University, Moscow
2 Physics Faculty, Lomonosov Moscow State University, Moscow

Systematic disagreements in photoneutron cross section data obtained in experiments
with quasimonoenergetic annihilation photons and bremsstrahlung photons were investi-
gated using objective physical criteria of data reliability. It was shown that plenty of
the data are not reliable due to significant systematic uncertainties of the photoneutron
multiplicity sorting techniques used. The experimental-theoretical method for evaluation
of reliable partial reaction cross sections was proposed and many new data were obtained.

CucreM THYECKHE P CXOXOEHHA O HHBIX IO CEYEHHSAM II PUU JIBHBIX CPOTOHCI‘/'ITPOH-
HBIX p€ KLU, NOJIYYEHHBIX B OKCIEPUMEHT X C KB 3UMOHOOHEPIreTUYECKUMH HHUTHIIA-
IMHOHHBIMH (bOTOH MH U TOPMO3HBIM 7Y-U3JIYYE€HUEM, UCCJIENOB HBI C IIOMOILIbIO 00BEKTHB-
HBIX (213H3I/I‘ISCKI/IX KpUTEpPUEB NJOCTOBEPHOCTU I HHBIX. Ilox 3 HO, YTO MHOI'M€ I HHBIC HC
SABJIAIOTCA JOCTOBEPHBIMHU BCJIEACTBUE 3H YUTEIIbBHBIX CUCTEM THYECKHUX HOI’peIIIHOCTeI‘/'I uc-
IIOJIb30B HHBIX METOHOB P 3AEJICHUA q)OTOHeﬁTpOHOB 10 MHOXECTBCHHOCTHU. Hpe}:[.]'l())KeH
OKCIICPUMEHT HbHO-TeOpeTI/I'{eCKI/Iﬁ METOM OHEHKH NOCTOBEPHBIX 3H YEeHUU CEeYEeHUN pe K-
LU, MOJIy4€HO 0OJIBIIIOE KOJIUYECTBO HOBBIX J HHBIX.

PACS: 25.20.-x

*E-mail: varlamov@depni.sinp.msu.ru
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DESCRIPTION OF RESONANT STATES IN

THE SHELL MODEL
L A. Mazur®*, A. M. Shirokov'- %3, A. I. Mazur', J. P. Vary?

1 Pacific National University, Khabarovsk, Russia
2 Skobeltsyn Institute of Nuclear Physics, Lomonosov Moscow State University, Moscow

3 Department of Physics and Astronomy, lowa State University of Science
and Technology, Ames, IA, USA

A technique for describing scattering states within the nuclear shell model is proposed.
This technique is applied to scattering of nucleons by « particles based on ab initio No-
Core Shell Model calculations of *He and °Li nuclei with JISP16 NN interaction.

[TpeasioxeH MeTON OIUC HUSI Pe30H HCHBIX COCTOSHHI B P MK X SIepHOH Mojesnu
06ooyek. DTOT MEeTOI NPHUMEHEH K ONHC HUI0 P CCesIHUS HYKIOHOB H (-4 CTHULE H
OCHOBe p cueToB ab initio B Momenn oGomodek Ges mHepTHOro xop smep "He m SLi
¢ N N-3 umopeiictsuem JISP16.

PACS: 21.60.Cs; 25.40.Dn; 25.40.Cm

*E-mail: mazuri@mail.ru
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INFLUENCE OF SURFACE TENSION ON

NUCLEAR COLLECTIVE PROPERTIES
N. G. Goncharova *

Faculty of Physics, Lomonosov Moscow State University, Moscow

Rigidities of even—even nuclei were estimated and compared with nuclear charge
radii. Correlation of maximal nuclear rigidities with minimal values of o parameters was
revealed. Influence of effective surface tension on nuclear properties was discussed.

BeinmonnHeH OLEHK  XKECTKOCTEeH Ul 4eTHO-4eTHBIX suep. Ilpu cp BHeHuM mnonydyeH-
HBIX XKECTKOCTEM € 3 PsOOBBIMM P AUYC MU SIIEP BBISIBIIEH KOPPEIALMsS M KCUMYMOB XeCT-
KOCTH M MHHUMYMOB II p MeTp 7To. P ccMOTpeHO BIMsHHME IOBEPXHOCTHOIO H TSXKEHUA
H CBONCTB s1ep.

PACS: 21.60.-n

*E-mail: n.g.goncharova@gmail.com
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FRAGMENTATION OF LIGHT NUCLEI BY

INTERMEDIATE ENERGY PHOTONS
A. A. Turinge ™, A. M. Lapik, A. N. Mushkarenkov,
V. G. Nedorezov, N.V. Rudnev
for the GRAAL collaboration

Institute for Nuclear Research of the Russian Academy of Sciences, Moscow

New data on the fragmentation of carbon nuclei by photons with energies from 800
to 1500 MeV, obtained in the collaboration GRAAL, are presented. These data include
the yields of heavier fragments than nucleons. Comparison of new results with literature
data, obtained with real and virtual photons in reactions with electrons and relativistic
ions (Coulomb dissociation), is done using a general approach in the framework of the
Weizsicker—Williams model. Possible reasons for the observed differences between them
are discussed.

IMpuBenens! HOBbIE [ HHBbIE TO ()P TMEHT LM sifiep yriaepod (POTOH MU C sHepruei
or 800 no 1500 M»B, momydyennsie B koma 6op uun GRAAL. DTu o HHblE BKITIOY 0T
B cebs BBIXOIBI OoJiee TSXeNbIX ()p TMEHTOB, YeM HYKJIIOHBL. B p MK X eJMHOro MOIXox ,
OCHOB HHOTO H MOJIENIBHBIX P CUET X CMEKTPOB pE JIbHBIX TOPMO3HBIX M BUPTY JIBHBIX
thoroHOB 110 Mogenu B iiizekkep —BuibsMC , MPOBEIEHO Cp BHEHHUE MOTYYEHHBIX 1 HHBIX
C pe3ylbT T MU DKCIIEPUMEHTOB, BBIIOIHEHHBIX H ITyJK X 9JIEKTPOHOB U PENSTHBHCTCKUX
anep (KylTOHOBCK g auccor wusi). OOGCyXa 10TCS BO3MOXHbBIE NPHYMHBI H OJIION €MbIX
MEXJYy HUMU P 3IUYUIL.

PACS: 21.65.Jk

*E-mail: turinge56 @mail.ru
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TENSOR OBSERVABLES IN ELECTRO- AND

PHOTOREACTIONS ON THE DEUTERON

D. M. Nikolenko*, A.V. Gramolin', S. 1. Mishnev?,

I A. Rachek!, Yu. V. Shestakov?', Yu. A. Tikhonov':?,
D. K. Toporkov':2, S. A. Zevakov!

L Budker Institute of Nuclear Physics, Novosibirsk, Russia

2 Novosibirsk State University, Novosibirsk, Russia

The study of polarization effects in reactions with a simplest nucleus, deuteron, plays
an important role for the investigation of deuteron structure as well as for the research
of the properties of the strong interaction. However, data on the tensor observables in
the electro- and photoreactions with deuteron appeared not so long ago. We present
here a brief overview of the experiments on three such reactions with a deuteron: elastic
scattering, photodisintegration and coherent photoproduction of the neutral pion.

Hzyuenne mosspu3 LUMOHHBIX 3(p(EeKTOB B pe KIMAX C MPOCTEHIINM SOPOM, AEHTpPO-
HOM, UIP €T B XKHYI0 pojb K K JUI HCCIIEOB HHSl €ro CTPYKTYpbl, T K U AJI OIpejee-
HHSl CBOWCTB CHJIBHOTO B3 mMMopjeicTBus. OOH KO 1 HHbIE MO TEH30PHBIM H OJIIOJ eMbIM
B 9JIeKTpOo- U (hOTOpe KUMSIX H AEHTpPOHE MOSBUINCH HE T K I BHO. IIpuBomutcd Xp T-
KHi 0030p ®KCIIEpIMEHTOB IO T KMM pe KIMSIM H JIeHTpoHe, K K YIpYroe p CcesHue,
thoToze3uHTerp LU U KOTepeHTHOe (POTOPOXKIEHUE HEHTpP JIBHOTO IMHOH .

PACS: 25.30.Bf; 29.20.db; 29.25.Pj; 29.40.V]

*E-mail: D.M. Nikolenko@inp.nsk.su
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MEASUREMENT OF THE PROTON SPIN

POLARIZABILITIES AT MAMI
G. M. Gurevich*, V. P. Lisin
(A2 collaboration)

Institute for Nuclear Research of the Russian Academy of Sciences, Moscow

The spin polarizabilities of the nucleon are fundamental structure constants which
describe the response of the nucleon spin to an incident polarized photon. The most model-
independent way to measure the nucleon spin polarizabilities is the Compton scattering
with polarization degrees of freedom. Three Compton scattering asymmetries on the
proton were measured in the A(1232) region using a polarized incident photon beam
and a polarized (or unpolarized) proton target at the Mainz Microtron (MAMI). These
asymmetries are sensitive to values of the spin polarizabilities. Fits to asymmetry data
were performed using a dispersion model calculation, and a separation of all four proton
spin-polarizabilities in the multipole basis was achieved. The values of the proton spin
polarizabilities are presented.

CIHOBBIE MOTIPU3YEMOCTH HYKIOH — (DYHI MEHT JIbHbIE CTPYKTYpPHBIE KOHCT HTHI,
KOTOpBIE ONMUCHIB 0T OTKJIMK CIHMH HYKJIOH H BO3IEHCTBHE H JIET IOIIEr0o MONSPU30-
B HHOro ¢oroH . H mbonee MozmenbHO-HE3 BUCHMBIM METOJIOM H3MEpEHMs! CIIMHOBBIX I10-
JISIPU3yeMOCTeil HYKIIOH SBIISIETCS KOMITOHOBCKOE P CCEsIHHE C TOJSIPU3 LMOHHBIMH CTe-
neHsaMu cBobonpl. Tpu CHMMETPHH KOMIITOHOBCKOTO P CCESHHS H IPOTOHE B OOJ CTH
A(1232)-pe3on He ObutH H3MepeHsl H  yckopurtenie MAMI (M HHII) ¢ HCIONB30B HAEM
MOJISIPU30B HHOTO My4yK (POTOHOB M TOJISIPU30B HHOM (WM HEMONSIPH30B HHOW) MPOTOH-
HOU MMIIEHU. DTU CHMMETPUM YyBCTBUTEJIbHBI K 3H YEHMAM CIIMHOBBIX IOJIIPU3yeMOCTeNl.
B pe3ynpr Te H M3 I HHBIX IO CHUMMETPUSM C UCIIOJB30B HUEM P CYETOB IO JUcCIIe-
PCHOHHOM Mogaenu ObUTH ONpEieNeHbl BCE YeThIpe CIMHOBBIE IMOSIPU3YEMOCTH IMPOTOH ,
3H YCHUS KOTOPBIX IPUBOIITC.

PACS: 13.40.-f; 13.60.Fz; 13.88.+¢; 14.20.Dh; 24.70.4s

*E-mail: gurevich@inr.ru
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DIPOLE POLARIZABILITIES OF CHARGED PIONS
L. V. Fil’kov"* V. L. Kashevarov'?

I Lebedev Physical Institute of the Russian Academy of Sciences, Moscow

2 Institut fiir Kernphysik, Johannes Gutenberg-Universitat Mainz, Mainz, Germany

We discuss main experimental works where dipole polarizabilities of charged pions
have been determined. Possible reasons for the differences between the experimental
data are discussed. In particular, it is shown that the account of the o-meson gives
a significant correction to the value of the polarizability obtained in the latest experiment
of the COMPASS collaboration.

P ccMm TpuB 10TCS BejylIMe 9KCIIEPUMEHT JIbHbIe P GOTbI, B KOTOPBIX H3MEPSIOTCS 1HU-
TOJIbHbBIC MOJISIPU3YEMOCTH 3 PSXKEHHBIX MHOHOB. OOCYXH I0TCS BO3MOXHBIE IPUYHMHBL P 3-
JIMYUH TOMyYeHHBIX B P 3HBIX 9KCHEPUMEHT X [ HHBIX. B 4 cTHOCTH, NOK 3 HO, 4TO y4eT
0-ME30H BHOCHT 3H YMTEJIbHYIO [ONP BKY B 3H YEHHE IOJIIPU3YEMOCTH, ITOy4eHHOE B HO-
BeillleM M3 9KCIHEepPUMEHTOB, MmpoBeneHHoM kKot Gop mueir COMPASS.

PACS: 13.40.-f; 11.55.Fv; 11.55.Hx; 12.39.Fe; 14.40.-n

*E-mail: filkov@sci.lebedev.ru
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PRODUCTION OF MEDICAL "Tc ISOTOPE VIA

PHOTONUCLEAR REACTION
M. Fujiwara®**, K. Nakai', N. Takahashi®, T. Hayakawa?,
T. Shizuma?, S. Miyamoto*, G.T. Fan*, A. Takemoto*,
M. Yamaguchi 4 M. Nishimura®

1 Research Center for Nuclear Physics, Osaka University, Osaka, Japan
2 Japan Atomic Energy Agency, Tokai, Ibaraki, Japan
3 Department of Chemistry, Graduate School of Science, Osaka University, Osaka, Japan
4 University of Hyogo, Hyogo, Japan
5 R&D Center Kagoshima, Kyocera Corporation, Kirishima, Kagoshima, Japan

99mTe with a 6 hour half-life is one of the most important medical isotopes used
for the Single-Photon Emission Computed Tomography (SPECT) inspection in hospitals
of USA, Canada, Europe and Japan. %°™Tc isotopes are extracted by the milking method
from parent *Mo isotopes with a 66 hour half-life. The supply of **Mo isotopes now
encounters a serious crisis. Hospitals may not suitably receive Mo medical isotopes
in the near future, due to difficulties in production by research nuclear reactors. Many
countries are now looking for alternative ways to generate °?Mo isotopes other than those
with research reactors. We discuss a sustained availability of %°™Tc isotopes via the
"2 Mo(~y,n) photonuclear reaction, and discuss to solve technical problems for extracting
pure 2™ Tc isotopes from other output materials of photonuclear reactions.

99™MTe ¢ nmepuosoM MOMYp ci i 6 U ABIAETCA ONHUM M3 H MOOIee B KHBIX MeJlH-
LIMHCKUX H30TOIOB, HCIIOJb3YeMbIX IUId OOCJIENOB HUil C IIOMOIUBI0 METOX ORHO(OTOH-
HOU ®MHCCHOHHOI KoMmmbloTepHoi Tomorp ¢un B xiuHUK X CIHA, K H gpl, Snonuu u
Espomst. HU3otomsr 2™ Tc momyd 10T METOI0M BBIKHMKH M3 POTHTENBCKHX H30Tonos °°Mo,
MMEIONINX TIepHON TOMyp cIl A 66 4. JOCTYIMHOCTh H30TONOB “’Mo sIBIseTcs cephe3Hoi
npo6seMoii B H crosimee BpeMms. B Onmx imeM OymaymieM KJIMHUKH MOTYT CTOJNKHYTBCS
¢ JehMUUTOM MeIMUMHCKUX H30TonoB “’Mo u3-3 npo6eM ¢ MX NPOM3BOICTBOM B MC-
CJIeJIOB TENbCKUX SJEpPHbIX pe KTop X. Ilo 3To#l npuunHe MHOIrUe CTp HBI UIIYT JIBTEPH -
THBHBIE CTIOCOGHI TIOTydeHns n30TonoB “"Mo. O6CyXI eTcsl BO3MOKHOCTh MCIIONB30B HUS
u3otonos “*Tc, KOTOpbIe MOXHO MOMYY Th IIOCTOSHHO B PE3Y/IbT Te (hOTOSIEPHOI pe KIH
12*Mo(+y, n). JI1st 9TOro HEOGXOMMMO PEIIUTH POBIIEMy OTIENeHHs YHCTHIX H30Tomos *2Tc
OT JPYyrux IPOAYKTOB (DOTOSNEPHBIX pe KIUIA.

PACS: 87.57.uh; 25.20.Lj; 23.35.+¢

*E-mail: fujiwara@rcnp.osaka-u.ac.jp
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FUTURE PROSPECTS OF NUCLEAR REACTIONS

INDUCED BY GAMMA-RAY BEAMS AT ELI-NP
D. Filipescu*, D. L. Balabanski', F. Camera®3, 1. Gheorghe‘*,
D. Ghita', T. Glodariu', J. Kaur®, C.A. Ur',

H. Utsunomiya 56 V. V. Varlamov”

1 Extreme Light Infrastructure —Nuclear Physics (ELI-NP) / Horia Hulubei National
Institute for R&D in Physics and Nuclear Engineering (IFIN-HH),
Bucharest-Magurele, Romania

2 Department of Physics, University of Milan, Milan, Italy
3 INFN section of Milan, Milan, Italy
4 University of Bucharest, Bucharest-Magurele, Romania
5 Department of Physics, Konan University, Kobe, Japan
6 Center for Nuclear Study, University of Tokyo, Wako, Saitama, Japan

7 Skobeltsyn Institute of Nuclear Physics, Lomonosov Moscow State University, Moscow

The future prospects of photonuclear reactions studies at the new Extreme Light
Infrastructure — Nuclear Physics (ELI-NP) facility are discussed in view of the pursuit of
investigating the electromagnetic response of nuclei using ~y-ray beams of unprecedented
energy resolution and intensity characteristics. We present here the features of the ~y-ray
beam source, the emerging ELI-NP experimental program involving photonuclear reactions
cross section measurements and spectroscopy and angular measurements of ~ rays and
neutrons along with the detection arrays currently under implementation.

OOcyxn [0TCA MEepCHeKTUBbI MCCIeNOB HUN (DOTOSAEPHBIX pe KIMH H HOBOM YCT -
HOBKe «HH(p CTPyKTyp 9KCTpeM JIBHOTO CBET —sjepH i ¢usnk » (UDC-AdD). Llensio
MIPOEKT SIBJIAETCS UCCIIEOB HHE SIepPHOIO dJIEKTPOM THUTHOTO OTKJIMK C ITOMOIIBIO ITyd-
KOB 7y-Ilydell ¢ GecrpelieJeHTHBIME P 3PEIIeHHeM 10 9HEPIUH 1 BETNYHHON HHTEHCHBHOCTH.
P ccM TpuB 10TCS X p KT€PUCTHKHM UCTOYHUK IYYK -y-JIydei, p 3BUTHE KCIIEPHUMEHT JIb-
Hoii nporp Mmbl UDC-AD, Bkoy 4 u3MepeHue ceueHUil (hOoTOSAEpHBIX pe KLU, crek-
TPOCKOIUIO U YITIOBBIE U3MEPEHHUS 7y-Tydell U HEUTPOHOB, T KXK€ TEKYIl S CUTy LU IO
YCT HOBKE JETEKTHUPYIOIEH I P TypBL

PACS: 25.20.Dc; 25.20.Lj; 24.60.Dr

*E-mail: dan.filipescu@eli-np.ro
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SEPARATION OF CONTRIBUTIONS FROM
ISOVECTOR E2 AND E1 GIANT RESONANCES IN
DIRECT AND INVERSE REACTIONS WITH REAL

AND VIRTUAL PHOTONS
L. Z. Dzhilavyan *, A. M. Lapik, V. G. Nedorezov, B. A. Tulupov

Institute for Nuclear Research of the Russian Academy of Sciences, Moscow

We give a brief overview of ways for separation of contributions from isovector
electric quadrupole (£2) and prevailing isovector electric dipole (£1) giant resonances in
atomic nuclei, excited in direct and inverse reactions with photons (real and virtual). We
also present the main parameters of the isovector F2 giant resonance, estimated to date
using some of these ways for 2°5Pb.

Ipexct BileH Kp TKHid 0630p Crioco0OB BbIIENEHHS! BKJI JOB H30BEKTOPHBIX BJIEKTPH-
YeCKMX KB JApYNoJbHbIX (F2) H (oHE nmpeB MMpYOIIUX OUMNOIbHBIX (1) rur HTCKUX pe-
30H HCOB B TOMHBIX SIIp X, BO30YXKI €MbIX B IPSIMBIX M 00p THBIX pe KUHIX C (DOTOH MH
(pe nbHBIMU W BUPTY JbHBIME). T K€ MPUBOASTCS OCHOBHBIE I P METPBI H30BEKTOPHOTO
E2 rur HTCKOTo pe3oH HC , 3 SBJICHHbIE H OCHOB HHU PE3ylbT TOB, MONYYEHHBIX C HC-
TIOJTh30B HIEM HEKOTOPHIX M3 BTHX CrocoGoB mwid 2°SPb.

PACS: 24.30.Cz; 25.20.-x
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UNSTABLE NUCLEI IN DISSOCIATION
OF LIGHT STABLE AND RADIOACTIVE NUCLEI

IN NUCLEAR TRACK EMULSION
D. A. Artemenkov?, A. A. Zaitsev 2, P. 1. Zarubin' **

L Joint Institute for Nuclear Research, Dubna
2 Lebedev Physical Institute of the Russian Academy of Sciences, Moscow

A role of the unstable nuclei °Be, ®Be and °B in the dissociation of relativistic nuclei
"9Be, 1°B and ®!'C is under study on the basis of nuclear track emulsion exposed to
secondary beams of the JINR Nuclotron. Contribution of the configuration °Be +n to the
"Be nucleus structure is (8 + 1)%, which is near the value for the configuration °Li -+ p.
Distributions over the opening angle of a-particle pairs indicate a simultaneous presence
of virtual ®Be s and ®Be,+ states in the ground states of the Be and '°C nuclei. The core
9B manifests itself in the '°C nucleus with a probability of (30 & 4)%. Selection of the
10C “white” stars accompanied by ®Beg.s (°B) leads to appearance of a distinct peak with
a maximum at (4.1 £ 0.3) MeV in the excitation energy distribution of 2a2p “quartets”.
8Be,.s decays are present in (24+7)% of 2He + 2H events of the ''C coherent dissociation
and in (274 11)% of the 3He ones. The channel °B + H amounts to (144-3)%. The ®By s
nucleus manifests itself in the coherent dissociation 1B — 2He + H with a probability of
(25 £ 5)% including (14 4 3)% of ?B decays. A probability ratio of the mirror channels
9B +n and °Be + p is estimated to be 6 + 1.

H ocHoBe snepHOil amysbcur, o6aydeHHON H HykioTpone OUSIN, usyu ercd poib
Hect GuibHbx snep °Be, Be u B B mucconm mwmm pensrusucrckux syep OBe, '°B u
10,11, Bkn 1 xondmryp mmn °Be +n B ctpykrypy aap Be coct Bnser (8 &+ 1) %, uro
6113K0 K 30 uenmio 11 °Li 4 p. P crpesiesienue mo yriy p 31€T I p q-4 CTHIL YK 3bIB €T
H OIHOBPEMEHHOE NPUCYTCTBUE BUPTY JIbHBIX COCTOSIHUIA SBeg,S i Beot B smp x Be u
19C. Ocnos  ?B mpossnserca B supe '°C ¢ sepostnoctsio (30 + 4) %. OT60p «Benbix»
3pe3n ‘°C, conpoBoxn embix ®Beg s (°B), BeleT K MOSBICHMIO B P CTIPEIETCHIH 110 SHEPIHH
BO30YXICHHST «KB PTETOB» 2c¢2p OTYETIMBOIO MUK ¢ M KcumymoM npu (4,1 +0,3) MoaB.
P cu ant ®Beg.s mpucyrerByior B (24 4 7) % coGbitnit korepentHoit jmccom mau C,

Bk e 3He B (27 £11)%. K un ?B+H cocr suster (14 & 3)%. Snpo ®Bg.s
nposBIsercs B KorepenTHoii muccoun muu "B — 2He 4+ H ¢ BepostHoCTBIO (25 % 5) %,
Bkmou 1 (14 + 3) % ot p cn mos °B. OTHOmEHHE BEpOATHOCTEH 3¢pK JIBHEIX K H JIOB
9B+nu Be + p oueHuB ercd p BHbIM 6 + 1.

PACS: 21.60.Gx; 25.60.-t; 25.70.Jj; 29.20.db
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