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. ®YHKIIOHAJI TYCTUHHU EHEPTTi TA YYTJIMBICTD
EHEPT'TH I'TAHTCBKHUX PE3OHAHCIB /10 BJACTUBOCTEM SAJIEPHOI MATEPII

3anporoOHOBaHO KOPOTKHH OIJIS IOTOYHOTO CTaHy SAEPHOrO (YHKIIOHATY TYCTHHH €Hepril Ta TEeOpeTHYHHX
pe3yIbTaTiB, OTPUMAHUX JJIA sAep i saepHoi mMaTepii. OnrcaHo METOl BU3HAYCHHS MapaMeTpiB (yHKIIOHATIA TYCTUHU
eHeprii, moB’s3aHOTO 3 ePeKTUBHOIO B3aemozicro CkipMma, IUITXOM MIATOHKH Ha OCHOBI Teopii Xaptpi - @oka (HF) mo
HIMPOKOTO HAabOpy JAaHMX IO BJIACTHBOCTSIX OCHOBHHUX CTaHIB siIep 3 ypaxyBaHHSM BIiANOBITHUX oOMexeHb. Jlaii
orucaHo ocHoBaHe Ha Teopii HF moBHicTIO camoy3ropkeHe HaOmkenHsi BunankoBux ¢a3 (RPA) mns pospaxyHky
cunoBux QyHkuiit S(E) i cepenHix emepriit (meHTpoiniB) E.g, TiraHTCHKUX pe3oHAHCIB i GOPHIBCHKE HAONIKEHHS
cnotBopeHnx xBuwib (DWBA) Ha ocHOBI Mozeni 3roptku (FM) mms oOuuncieHHs mepepisiB 30yIKEHb TiraHTCHKHX
PE30HAHCIB IIpH PO3CisAHHI 0-4acTHHOK. HaBegeHo Taki pesynbraTu: mapamerpu Ckipma (yHKIIOHATA TYCTUHU SHEPTii
KDEOv]; macmimkm mopymenHs camoysrojpkeHocTi RPA nHa ocnHoBi HF; pospaxynku mepepisiB 30ymKeHHS 3a
nornoMororo FM-DWBA; 3nauenns E . i30CKasIpHOTO Ta i30BEKTOPHOTO TiraHTCHKUX PE30HAHCIB MYyJIBTHIIOIBHOCTI
L=0-3 pans mmpokoro kona chepuuHUX saep i3 3acTocyBaHHsIM 33 (GYHKIIOHATIB T'yCTHHHM €HEprii Ha OCHOBI
craHmapTHOI (opmu B3aemonii CkipMma, IO 3a3BHYail BUKOPUCTOBYETHCS B JIITEpaTypi; 4ymuBicTs E - riranrchknx
PE30HAHCIB JJO OCHOBHUX BJIACTHBOCTEH siiepHOi MaTepii. Bu3HaueHO Tako)k 0OMEeXeHHs Ha Taki BIACTHUBOCTI sIEpHOT
Marepii, 5K HECTUCIIUBICTH 1 e()eKTHBHA Maca HYKJIOHA, TOPIBHIOIOYH PO3PAXYHKH 3 €KCIIEPUMEHTAIBHUMH JTaHUMH 110
Ecy TIFQHTCBKHX PE30HAHCIB.

Kniouosi cnosa: QyHKIIOHAN TYCTHHH e€HEprii, TiraHTCHKHH pE30HAaHC, SACpHA MaTepis, cuwioBa (QYHKIIS,
HaOJIYDKECHHS BUTIAAKOBUX (ha3.
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@®YHKIIAOHAJ IIJIOTHOCTHU SHEPTUM U YYBCTBUTEJBHOCTD
SHEPI'U THTAHTCKHUX PE3OHAHCOB K CBOMCTBAM SIZIEPHOII MATEPUU

[pencraBneH kpaTKuii 0030p TEKYyILIEro craTyca siiepHOro (yHKIMOHAJA MUIOTHOCTH SHEPTMU U TEOPETHUECKHX
pe3yJIbTaToB, MONYYEHHBIX MU siAep W sAepHOi Marepuu. OmucaH METOJ ONpeAeieHHs NapaMeTpoB (yHKIMOHANA
IUIOTHOCTH 3HEPTHH, CBA3aHHOTO ¢ 3((EeKTHBHBIM B3amMmozehcTBneM CKHpMa C MOMOIIBIO TOATOHKM Ha OCHOBE
teopun XapTtpu - ®@oka (HF) x mmpoxomy Habopy MaHHBIX MO CBOMCTBAM OCHOBHBIX COCTOSHUH Sifiep, C y4€TOM
COOTBETCTBYIOIIMX OrpaHuyeHuil. Jlanmee omnmcaHo ocHoBaHHOe Ha Teopud HF monHOCTBIO camocoriacoBaHHOE
npubmwkenue ciaydaiubix $a3 (RPA) mis pacdyera cunoBsix Gyukimit S(E) u cpenuunx sHepruit (uentpouos) E o
THTaHTCKUX PE30HAHCOB W OOPHOBCKOE MpHOIImKeHHe ncKaxeHHbIX BoH (DWBA) Ha ocHoBe Mmozmenu ceeptku (FM)
JUIsl pacyeTa Ce4YeHHH BO30YXICHHS TMTAaHTCKUX PE30HAHCOB IIPU pacCesiHWW o-dacTull. [IpuBeneHsl ciiemyromye
pe3ynmeTatel: mapametpbl Ckupma QyHKiuoHama TurotHoctd dSHeprunm KDEOQOvV1; mocnenctBus HapymieHHS
camocornacoBaHHocTd RPA Ha ocHOBe HF; pacueTsr ceuenuil Bo30yxnenus ¢ momornsio FM-DWBA; 3Hauenus E g
M30CKAJISIPHOTO W W30BEKTOPHOIO THMTAHTCKMX DPE30HAHCOB C MYJbTHIOJBbHOCTBIO L =0-3 mns mumpoxoro nadbopa
cepuyeckux suep, npuMeHsis 33 (yHKIMOHANA IUIOTHOCTH PHEPrHM cTaHAapTHOW (opmbl cuin Ckupma, KOTOpas
OOBIYHO MCIONB3YEeTCS B JIMTEPAType; YyBCTBUTENIBHOCTh Epy TMFaHTCKHX PE30HAHCOB K M3MCHEHUSIM OCHOBHBIX
CBOMCTB siiepHOM Marepuu. OmpeneneHsl Takke OrpaHMYEHUS Ha TaKWe CBOWCTBA SJIEPHOM MarepuH, Kak
HEC)KMMAeMOCTh M 3((EeKTHBHAs Macca HYKJIOHA, IIyTeM CPaBHEHHS pacdeToB C AKCIIEPUMEHTAJIbHBIMU JTAHHBIMHU TI0
E gy TMMaHTCKHX PE30HAHCOB.

Kniouegvie cnosa: HyHKIIMOHAT TUIOTHOCTH 3HEPIHHU, THTAHTCKUN PE30HAHC, SACpPHAs MaTepHs, CHIOBas (YHKIHS,
NpUOIMKeHUE CIydaiHbIX ¢as.
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ENERGY DENSITY FUNCTIONAL AND SENSITIVITY OF ENERGIES
OF GIANT RESONANCES TO BULK NUCLEAR MATTER PROPERTIES

We provide a short review of the current status of the nuclear energy density functional (EDF) and the theoretical
results obtained for properties of nuclei and nuclear matter. We will first describe a method for determining the
parameters of the EDF, associated with the Skyrme type effective interaction, by carrying out a Hartree - Fock (HF)-
based fit to the extensive set of data of ground-state properties and constraints. Next, we will describe the fully self-
consistent HF-based random-phase-approximation (RPA) theory for calculating the strength functions S(E) and

centroid energies E.., of giant resonances and the folding model (FM) distorted wave Born approximation (DWBA)
to calculate the excitation cross-section of giant resonances by o scattering. Then we will provide results for: (i) the
Skyrme parameters of the KDEQOv1 EDF; (ii) consequences of violation of self-consistency in HF-based RPA,; (iii) FM-
DWBA calculation of excitation cross-section; (iv) values of the E..,, of isoscalar and isovector giant resonances of
multipolarities L=0-3 for a wide range of spherical nuclei, using 33 EDFs associated with the standard form of the
Skyrme type interactions, commonly employed in the literature; and (v) the sensitivities E.., of the giant resonances
to bulk properties of nuclear matter (NM). We also determine constraints on NM properties, such as the
incompressibility coefficient and effective mass, by comparing with experimental data on E.., of giant resonances.

Keywords: energy density functional, giant resonance, nuclear matter, strength function, random-phase-
approximation.
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