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I'YCTUHA PIBHIB AIPA B CTATUCTUYHOMY KBA3IKJIACUYHOMY
MIKPOCKOIIIYHO-MAKPOCKOIIIYHOMY HIAXOAI

JIis CKiHYEHOI CHCTEMH CHIIBHO B3aeMOJiounx DepMi-uaCTHHOK 3 TEBHUMH 3HAYEHHSIMH eHeprii E, uucen
HeitpoHiB N 1 mpoTOHIB Z, mpoekmii KyTOBOro MOMEHTy M Ta IHIIMX IHTErpalliB pyXy B paMKax KBa3iKIacHIHOI
teopii nepioguaaux opoiT (POT) po3paxoBaHO T'yCTUHY PIBHIB p 1032 MEXKAMHU CTAaHJAPTHOTO METOY CiIUIOBOI TOUKU
®epmi-razy. st BeMMKOI KUTBKOCTI YaCTHMHOK Y CTaTHCTHYHOMY MiKPOCKOIIYHO-MakpockomiyHomy minxoni (MMA)
OTPUMAHO aHAIITWYHI BHpa3sH T'YCTUHH DIBHIB, IO TOIIUPIOIOTHCS HAa 00JIaCTh HHM3BKMX eHepriii 30ymxeHHs U.
YcepenHeHy 3a 4MCIIOM YaCTHHOK B3a€EMOJIII0 MiX YaCTHMHKaMM BpaxoBaHO B Mexax Tomac-®depmi-kommnonentu POT.
OO0O0JIOHKOBY CTPYKTYypy chepuyHux 1 aehOopMOBaHHX sAep, a TaKOXK saep, MO0 O00epTalThCs, BPaxOBaHO
3aCTOCYBaHHIM METOIy OOOJOHKOBHX MOMPaBOK CTPYTHHCHKOTO uepe3 MiIXil CepemHbOro Mo MOOJU3y MOBEPXHI
®epmi. Bupazu MMA 715t TycTHHU PIBHIB p JOCSTAIOTH JT0Ope BiIOMOI MakpOCKOIi4HOi acuMiToTi Depmi-rasy s
BeNMKuX eHepriit 30ymkenas U Ta ckiHueHoi KoMOIHATOPHOI IpaHMII CTETIEHEBOTO PO3KIIaay Al HU3bKUX eHepriit U.
Mu nopiBHIOEMO pe3ynbTaTi MMA ycepenHeHoi TYCTUHU PIBHIB 3 €KCIIEPUMEHTAJIbHUMH, OTPUMAHUMH 3 BIIOMHUX
CHEKTpiB 30y/DKEeHHST MeToJoM NpoOHuX iHTepBaiiB. I[liaransioun MMA rycTuHy p [0 IHMX €KCHEPHUMEHTAIbHHX
pe3yibTaTiB 3 BUKOPHCTaHHAM JIMIIE OJHOTO (pi3MIHOro mapaMeTpa — 0OEpHEHOro mapameTpa TyCTHHH DiBHIB, K, —
JUISL KUTBKOX siiep Ta X 130TOIHMX JIAHIIOXKKIB MPU HU3BKHMX €Heprifx 30ymkeHHs U, ozepkyemo 3HaueHHs K. Lli
3HAQUYEHHS BHSBIIIOTHCS CYTTEBO OUIBIIMMH 32 BIJIIOBIMHI 3HAYEHHS, OTPHUMaHi Uil HEHTPOHHHUX PE30HAHCIB.
BaxxmuBUMU ITpY HU3BKUX SHEPTisX 30y HKEHHS BUSIBIISIIOTHCS €(DeKTH CIIapiOBaHHS Ta i30TOMIYHOT aCUMETPii.

Kniouosi crosa: rycTiHa piBHIB, 000JOHKOBA CTPYKTYPA, TEOPist MEPIOAUIHAX OPOIT.
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NUCLEAR LEVEL DENSITY
IN THE STATISTICAL SEMICLASSICAL MICRO-MACROSCOPIC APPROACH

Level density p is derived for a finite system with strongly interacting nucleons at a given energy E, neutron N
and proton Z particle numbers, projection of the angular momentum M, and other integrals of motion, within the
semiclassical periodic-orbit theory (POT) beyond the standard Fermi-gas saddle-point method. For large particle
numbers, one obtains an analytical expression for the level density which is extended to low excitation energies U in
the statistical micro-macroscopic approach (MMA). The interparticle interaction averaged over particle numbers is
taken into account in terms of the extended Thomas - Fermi component of the POT. The shell structure of spherical and
deformed nuclei is taken into account in the level density by the Strutinsky shell correction method through the mean-
field approach used near the Fermi energy surface. The MMA expressions for the level density p reaches the well-
known macroscopic Fermi-gas asymptote for large excitation energies U and the finite combinatoric power-expansion
limit for low energies U. We compare our MMA results for the averaged level density with the experimental data
obtained from the known excitation energy spectra by using the sample method under statistical and plateau conditions.
Fitting the MMA p to these experimental data on the averaged level density by using only one free physical parameter
— inverse level density parameter K — for several nuclei and their long isotope chain at low excitation energies U, one
obtains the results for K. These values of K might be much larger than those deduced from neutron resonances. The
shell, isotopic asymmetry, and pairing effects are significant for low excitation energies.

Keywords: level density, shell structure, periodic-orbit theory.
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