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PEAKIIIi IBOHEMTPOHHOI ITEPEIAYUI
TA MIPA KBAHTOBOI'O XAOCY SIJIEPHAX CIIEKTPIB

[IporoHyeMO HOBY CTaTUCTHYHY iHTEPIPETALI0 SASPHUX KOJCKTUBHUX CTaHIB, AKi OyIM HENIONABHO 3HAWAEHi y
JIBOHEHTPOHHHX pEakllifax repenadi 3 piIKiCHUMH 3eMIIIMH Ta aKTHHIIHUMH SOpaMH, 1 3aCTOCYBaHHS IO iXHBOTO
aHawizy po3moxainiB HaiOmmxunx cycimHix piBHIB (PHCP). Otpnmmano excnepumentansHi PHCP 3 BukopuctaHHsIM
MMOBHUX Ta YHCTHX MOCTIIOBHOCTEH KOJEKTUBHUX CTaHIB dYepe3 MIpouenypy aH¢oimiHra. 3HaWIeHO, IO peakilil
JIBOHEHTPOHHOT TIepeiadi J03BOJISAIOTh OTPUMATH TaKy MOCIMOBHICTh KOJCKTHBHUX CTaHIB, 110 3aJ0BOJIbHIE BUMOTAM
CTaTHCTUYHOTO aHami3y. TeopeTHuHui aHai3 0a3yeThCs Ha JIHIHHOMY HAaOJM>KeHH] TYCTHHH BiIITOBXYBaHHS PiBHIB y
Teopii Birnepa - Jlaficona. lle HaOmwKeHHS aa€ 3MOTy OOYHMCIMTH OKPEMO BHECKH BITHEPOBCHKOTO XaoCy Ta
ITyacCOHIBCBKOTO TOPSAAKY. 3HaijeHo npoMmikHy mnoBeninky PHPC wmix rpanmuHmMu posmogiramu Birnepa Tta
[Tyaccona. Bussnsierses, mo PHPC 3cyBaeTbest Bi Xaocy 10 MOPSIIKY 31 3pOCTaHHSM JIOBKHHHU CIIEKTPIB 1 KyTOBOTO
MOMEHTY KOJIEKTUBHHMX CTaHIiB. B SKOCTi mepcHeKTHB CTATUCTUYHOIO aHajli3y OOrOBOPIOETHCS MOPYLISHHS CHMETpil
cTaHiB Tpu (pikcamii mpoekmii KyToBOro MOMeHTy K, 30KpeMa y 3B’SI3Ky 3 y3arajJbHEHOIO KBa3iKIACHYHOIO TEOPIEI0
TepioANIHAUX OPOIT.

Knwouogi crosa: cTaTUCTHYHWHA aHami3, SNEpHI KOJCKTHWBHI CTaHW, KBAHTOBMU 1 KIIACHYHHH Xaoc, PO3IMOILT
HaHOMIDKYMX CyCimHIX piBHIB, po3moniau Biraepa ta Ilyaccona.
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PEAKIIAA JIBYXHEUTPOHHOU NMEPEJIAYU
N MEPA KBAHTOBOI'O XAOCA AJEPHBIX CIIEKTPOB

[IpenmaraeM HOBYIO CTaTHCTHUYECKYIO HHTEPIPETALHIO SACPHBIX KOJUICKTHBHBIX COCTOSHUH, HEaBHO MOTYYEHHBIX
B PEaKIUAX NBYXHEHTPOHHOW Mepesaddl ¢ PEAKUMH 3€MJISIMH M aKTHHHIHBIMH SIIPAaMH, ¥ IPUMEHEHNE K UX aHAIH3Y
pacupenenenunii Ommkaiimux coceqaux ypoBHe# (PBCY). ITomydensr sxcnepumentansasie PECY ¢ ucnons3oBanneM
MOJHBIX M YHCTHIX IOCIICAOBATCILHOCTEH KOJUICKTUBHBIX SACPHBIX COCTOSHHH Yepe3 MpOoueAypy aH(OJIUHTA.
HaﬁneHo, YTO pCaKIuun HByXHeﬁTpOHHOﬁ nepeaavyun Mo3BOJIAIOT MOJYYUTh TAKYIO IMMOCICA0BATCIIBHOCTh KOJIJICKTUBHBIX
COCTOSIHMH, KOTOpasi YAOBJIETBOPSET TPEOOBAHUSIM CTATUCTUYECKOTO aHann3a. TeopeTHYecKuil aHallu3 OCHOBBIBAETCS
Ha JIMHEWHOM NpPUOIMKSHUH IUIOTHOCTH PacTajKMBaHHUsS YPOBHEH B Teopuu BurHepa - [laiicona. Oto npuOnmxeHue
MI03BOJIET PACCUUTATh OTACNIBHO BKJIAbl BATHEPOBCKOTO Xa0ca U IIyaCCOHOBCKOTO mopsaaxa. OxaseiBaercs, uto PBCY
C/BUTAIOTCS OT Xaoca K MOPSJIKY C POCTOM JJIMHBI CHEKTPOB M YIJIOBOI'O MOMEHTa KOJJICKTUBHBIX COCTOSHHH.
OOcyxnaroTcsi TEepCIeKTHBBl HMCCIEAOBaHUS HapyIICHHS CHMMETPUHM ITIpH (QHUKCUPOBAHHON MPOEKIMH YIJIOBOTO
MoMeHTa K, B 4aCTHOCTH B CBSI3U C O0IIEH KBa3WKIIACCHYECKOW TEOpHEH IEPHOIMIECKUX OpOUT.

Kniouegvie cnosa: cTaTHCTHYECKUH aHAN3, s/IEpHBIE KOJJICKTUBHBIE COCTOSTHUS, KBAHTOBBIN M KJIACCHYECKHH Xaoc,
pacnpeneneHre OMmKaNIINX COCETHUX YPOBHEH, pactpenenenus Burnepa u [Tyaccona.
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TWO-NEUTRON TRANSFER REACTIONS
AND THE QUANTUM CHAOS MEASURE OF NUCLEAR SPECTRA

A new statistical interpretation of the nuclear collective states is suggested and applied to analysis of states, found
recently in rare earths and actinide nuclei by the two-neutron transfer reactions, in terms of the nearest neighbor-spacing
distributions (NNSDs). Experimental NNSDs were obtained by using the complete and pure sequences of the collective
states through an unfolding procedure. The two-neutron transfer reactions allow to obtain such a sequence of the
collective states that meets the requirements for a statistical analysis. Their theoretical analysis is based on a linear
approximation of the repulsion level density within the Wigner - Dyson theory. This approximation is successful to
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evaluate separately the Wigner chaos and Poisson order contributions. We found an intermediate behavior of NNSDs
between the Wigner and Poisson limits. NNSDs turn out to be shifted from a chaos to order with increasing the length
of spectra and the angular momentum of collective states. The symmetry breaking of states with the fixed projection of
angular momenta K is discussed in terms of degree of symmetry — the number of independent integrals of motion
beyond the system energy — in relation to the periodic orbit theory.

Keywords: statistical analysis, nuclear collective states, quantum and classical chaos, nearest neighbor-spacing
distributions, Wigner and Poisson distributions.
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