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The yy-decay reactions are formally analogous to neutrinoless double-p decay processes where
in the latter two B-particles and in the former two y-quanta appear in the final state and share the
total energy of the nuclear transition. This paper reports on the situation, in which the yy-decay
of the low-energy quadrupole state occurs in a nuclear transition which could proceed by a
single-y decay in competition. To describe the yy-decay, a formalism relates the electromagnetic
interaction up to second order in the electromagnetic operators and two-quantum processes in
atomic nuclei. The coupling between one-, two- and three-phonon terms in the wave functions of
excited nuclear states is taken into account within the microscopic model based on the Skyrme
energy density functional. It is shown that the yy-decay width is sensitive to the interaction
between one- and two-phonon configurations. The maximal branching ratio of the competitive
yy-decay relative to its single y-decay is predicted for *Ca as 3*1078. This prediction can be
tested experimentally.

IIIupuHa ABOHHOIO Y-pacnajaa siIePHOro COCTOSIHUA 27
A. I1. CeBeproxun

[Ipomecc yy-pacnana siBiseTcst popMaTbHO aHATOTHYHBIM O€3HEHTPUHHOMY MPOIIECCY TBOHHOTO
B pacmaza, rie B MOCIEAHEM JBE [3-4aCTHIIBI U B IIEPBOM JIBa Y-KBAaHTA MOSBISAIOTCS B KOHEUHOM
COCTOSTHUU U PAa3JEeNsAIoOT MOJHYI0 HEPIuIo siiepHoro nepexona. B padore obcyxnaercs Takas
CUTyallusl, B KOTOPOH Yyy-pacnaj HWKalllero KBaApymnojabHOIO COCTOSIHUS siApa MPOUCXOIUT B
YCIIOBUSIX KOHKYPEHIMH C OJWHApHBIM Y-pacmajoM. SnepHbId pacmaja, IAe JBa Y-KBaHTa
OJIHOBPEMEHHO MCITyCKAIOTCSI B OJHOM KBAHTOBOM IIEPEXOJE, PACCUUTHIBAETCS BO BTOPOM
MOpSAJKE IO JJIIEKTPOMArHUTHOMY B3auMmojeicTBuio. CBsi3b MeXAy OJIHO-, JBYX- U
TPeX()OHOHHBIMH WJIEHAMH B BOJIHOBBIX (YHKLIUAX BO30OYXKICHHBIX COCTOSHHH spa
YUUTBHIBAETCSI B paMKaX MHUKPOCKOMHYECKOH MOJIENIN, OCHOBAaHHOM Ha (yHKIIOHAJE MJIOTHOCTH
sneprun Ckupma. B pabore mokazaHo, YTO pe3yiabTaT pacueTa IIUPUHBI Yy-pacmajaa
YYBCTBHUTEJIEH K B3aUMOJEWUCTBUIO OAHO- M JBYX(OHOHHBIX KOH(Urypamnuii. MakcumaiabHOE
3HaYeHMe MIMPHHBI IBOWHOTO Y Pacraja OTHOCHTENLHO OJMHAPHOTrO IpesckazaHo kak 3*107 B
cityudae *3Ca ¥ TOUHOCTB TEOPETHYECKHMX PACUETOB MOKHO HPOBEPUTH IKCHEPUMEHTAILHO.



