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B nocneanee spems B page paboT npeackasHBaeTCH CywecTsoBaHue
AErKUX NCEBROCKANAPHLIX YACTUL~AKCUOHOB, [lepPBOHAYANb HL no spe-
MeHu nipeackasanua 'cTanpapTHet' akcuon /1 he HangeH /2-8/ g 6o-
nee nosgHux mopgenax /7-10/ NPEACKA3aHL AKCHMOHL, HaMHOroO cnabee
B3auMopencTeymme ¢ BEUeCTBOM, C OUeHb Mano# unM Hyneerold Mac-
COM, TaK UTO UX 3KCNEPUMEHTANLHOE obrapykeHue cTaHoBUTCA rnpo6-
NeMaTuuHeM B npuHuMne. 0AHaKO HE3aBUCMMO OT NnpeacKasarnil KoH=-
KpeTHexX Moperieit Guino 6o HeBecnonesHo cyllecTBEHHO NOBHICUTL YyBCT-
BUTENbHOCTL BKCNEPUMEHTA MO MOUCKY aKCHMOHOB /unu MHBIX, noka
He OBHapyXeHHHX nerkux HeATpansHex vacTuy/ .

OBHapyweHue akcuOHOB MowWeT 6GuiTh OCHOBEHO Ha perucrTpaiuu
MPOAYKTOB uX pacnafa a - 2y, KoMAToH-addeKTa a+ e y+e 0HO MoweTr
NPOW3BOANUTECH M MO BEIBLIBAEMbIM aKCHMOHAMU ADEPHLIM peaxKuuaM.

HanbBonee uyecrteuTensHbe OKCMNEepUMEHTH = peakTopHsie - paccuym-
TaHbl Ha perucTpauuio pacnagHol napel. Ecnu MHTepnpeTMposaTs
A3HHBIE IKCNEPUMEHTOB B TEPMMHAX BEPOATHOCTM M3NyYeHMA akCcUoHa,
TO NONyUYEHHOe OFpaHWYEHUEe B HauMNyuweMm Mo UYBCTBMTENbHOCTU 3KChe-
pumenTe 74 AnA BeTeKawiux uz ''cTaHgapTHoI'! Mogenn macch
xnazlSO k3B v BpeMmenu wuanu r < 0,1 ¢ cneayiouee: BEPORTHOCTH
M3Ny4YeHus akcuona uz agpa <10~ 6 no oTHoweruo BEPORTHOCTU U3~
NyyeHnsa y ~ksaHTa /TeopeTuueckoe npeackasadue ~107%/, Mpu
MeHbUelH Macce akcuoHa BEPOATHOCTb pacrnaga [OIMKHA PE3KO yMeHb-
WATbCA M BKCNEpPUMeHT C perucTpaumeli pacnaga CTEHOBUTCA HEeyyBCT-
BUTENbHLIM.,

1. PaccMoTpum BO3MOXHOCTH PEerucTpayrm akKCUOHOB B peaKuyum
pe3oHaHcHoro /6e3 oTgaum nppa/ BO3OYMAEHWA HU3KOMEXaWMX ARQEPHBIX
YPOBHEN aKCUOHaMM, U3NYUIEMBMM M3 TaKux ME COCTOAHMII B MCTOY-
Huke *. Takol npouecc aHanoruuen addekTy Meccbayapa c pe3cHaHc-
HblM AETEKTOPOM. U3 pasnuuHux crnocoBoe nonyuerus HU3KONEXamx
M3OMEPHBIX COCTOAHMI: nocne f—-u a ~pacnaga, B pe3ynbTare Boa-
BymaeHua ¢ nomowsk PEHTIEHOBCKOIO, CUHXDPOTPOHHOIQ W3NYUYEHMA Wu
SaPANEHHbIMKM UacTULaMM 1, HaxoHely, noche P2ANALUMOHHOIO 3axBaTa
HENTpoHa - nocregHuit KameTcs Haubonee oBewaniqum. AKCUOH MOKET
M3Ny4aTbCa M3 Aappa (Z, N+ 1), obpasosaHHOro nocne 3axBaTa HenT-
POHa B Afape (Z, N) B6AM3W aKTUBHON 30HMI peakTopa. [letexTop,
COAEPHAWMWA BHYTPHU PE3OHAHCHUIN NOrNOTUTEN: (Z, N+ 1), pacnonaraey-
CA 38 3aWMTON, perucTpupyeT ¥ ~KBaHTH M KOHBEDCHOHHBIE 3NEKTPOHH,

* BOBMOKHOCTb MCMONK30BaHuA npouecca Gea OTAauM ANA perucTpa-
UMM HeMTPUHO paccMaTpuBanachk B pabote 11/ o o
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ncnycKaemboie nocne BO30ymaEHUAR aKCUOHOM AAPA=NOTrJIOTUTENA . Cxo-
poOCTb CcHeTa AeTeKTOopa BhipaXaeTCH cnefnynoimMm 06pa30M:

N(e™) = ¢onyny L £y By fgBan g0, ¢ GRD)T /17

roe ¢ - MAOTHOCTL MOTOKa TensloBHX HENTPOHOB B MecTe pacnonoxe-
HWUA UCTOUHMKE AKCMOHOB, Cp) = CeueHue 3axsaTa HENTPOHOB, T p -
uucno agep usotona (Z,N), Iy, - BepoATHOCTb BO3HUKHOBEHMA WU3O~
MEpHOrO COCTOAHMA Nocne 3axsaTta HelTpoda, f; u fg - BepoATHOCTU
uanyuenusa u nornowenns 6e3 orgaun COOTBETCTBEHHO B WCTOUHMKE
W nornotutene, B - BEPOATHOCTb W3MNy4YEHWA AKCHMOHa NO OTHOWe-
HMID K WUBNYUYEHW0 y ~KBaHTa, [B,- BEPOATHOCTbL NOMNOWEHUA aKCHMoHa
[0 OTHOWEHWIO K MOrNoWeHuo y =KBaHTa, M, ¢~ uucno apgep (Z, N+ 1)
B geTeKTope, € - BePOATHOCTb perucTpaumm y ~KBaHTa wu KOHBep-
CUMOHHOIO 3NeKTpoHa B fAeTexkTope, R - paccToArMe OT UCTOuYHWMKA Ao
geTeKTopa, 0; - CeueHue PE3OHAHCHONO MOrfIOWEHUA Y —KBaHTa.
Bubop usotonoe (Z, N) w (Z,N+1) onpegensercsa Gonbwoi se-
nuumHoR Ipy, Iy, T4, fg, a TaKmKe pacnpoCTPaHEHHOCTbLID WU3OTOMOB
8 npupope. YaoBHu pe3doHaHcs ¢ GONbuWoOW WMPHMHON ypOoBHA, Tak Kak
[pY Manoi WWUpWHE TPYAHO BHMOMHWTL YCNOBUE pe3oHaHca, ocobeHHo
BBUAY CMIbLHOrO BNUAHMA  PAAMALMOHHLIX HapyWeHWn Ha CABUT U
pacuennenue peaoHaHcos. K cowanewuo, B Hactoawee BpemMa Mano
AKCMEPUMEHTAaNbLHBIX faHHBIX MO BenuuuHe Iy, B HEKOTOpPbIX CRyuanx
oHa b6nuaka k 100%. NpumepHO M3 ABYX AECATKOB NOAXOAAWLMX nap
naotonos Haubonee, Buaumo, yaolHs crepywouue /OrpaHAUUBAEMCS
M1-nepexopamn/ Agpa (Z, N +1): 57pe, 81Ni, 125Te, 183w, 20lyg,

OueHuM uyBCTBUTENLHOCTL MeToaa. pu (¢0nyllA) = §.1017 ¢!
/nornoyaeTtcs 10% HelNTpoHoB B peakTope MowHocTbi 100 MBT/, R =
=3 M, Iy=fy1=1fp = ¢=0,5, o, =107 cu® . n, = 10% /100 rS7Fe/.
Bi=B2=10"9 ckopocTs cueta N=3-10% 8 cyTku. OTMeTuMm, uTO AnA
"craHgapTHoro'' akcuoHa B, 1074,

Mpu paspewenun getexktopa 10-15% Bech 3ddeKT 3aK/OUEH B y3KOM
unTepeane sHeprui 1+ 5 k3B. JeTeKTupoBaHMEe BO3MOKHO [ABYMA CNO-
cobamu, .

1/ Wcnonb30BaHue MpPONOPUMOHANLHOrO CUeTuuKka, B ITOM criyuae
pabouee BeuecTBO PacNonaraeTCA BHYTPU TOHKMMKM choamm ans obec-
fneyeHMA xopoleil pPernucTpaymuu KOHBEPCHOHHBIX 3NEKTPOHOB M MAFMKUX
y -KBAHTOB. 34eCh CYWeCTBEHHO OF paHUUEHWE MO Macce Pe30HaHCHOro
nAeTekTopa.

2/ Ons uanyuateneii 12% Te, 203 g, 183w gosmowro npumenenne
B KauecTBe perucTpupyiouwen /u uznyuvawowehn/ cpepw CdTe, Hgl,,

¥ 3kcTpanonauvs cTanpaptHon' mogenn /1/ B coortsetcTBuMM C
r, ~m3° paeTt ansa akcnepumenta /4/ orpanuuenne B,<0,1 npu
m,=15 kB, Npu yMeHbWeHWM m, OrpaHuueHue YXyAwaeTca no m3;6.
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Ca(C)WO, COOTBETCTBEHHO. fipy aToM mM3-3a o6beMHON perncTpauyuu
BO3MOXHO CylWleCTBeHHOoe YyBenMueHue MaccCol aeTekTopa.

B MpUHUMAE MMEeTCA BO3MOKHOCTb NPUMEHEHUS W CTaHAapTHuX fe=
Texktopos NalJ, CsJ, Ge, ANA KOTOPHX HET MECTKUX OF paHuueHuM
No Macce pervcTpupyoweid cpegbl, B aTux cnydaax MOKHO vcndns3oBaTh
nepexofs B 1 /58,5 KSB/,iaacS /81 3B/ u BGe /67,4 k2B/,
Bo3Bymaaembie, Hanpumep, GHICTPbIMM HEATPOHaMM B peakuvu (n,n’).
Nepexog B 73Ge ¢ aweprues 13,5 k3B cnvuxoM y30K ANA HaAEKHOro
HabniofgeHua pes3oHaHCHoro addekTa.

2. Ecnm Macca akcuoHna m &21 3B, To B NpMHUMNE aKCUOHB MO /M
66 M3NYYaTbCA B ONTHMUECKWX Mepexofax B aToMax W B TBEPALIX
Tenax. KoMnakTHaAA NOCTaHOBKa 3KCMepuMeHTa, no3BoANWas MCnons=
30BaTbh XOPOWO 3alMileHHYI0 HU3KOMOHOBYK YCTaAHOBKY ,MOXET 6HTL TaxKow.
B KauecTBe UCTOYHMKA MCNOAb3YEeTCA INEeKTponioMuHoDop, cbnaaanuu
[AOCTATOUHO BHICOKWMM KBAHTOBHIM BeIXOAOM. [leTEKTOpPOM CRywuT poTo-
SIOMUHOPOP, NPOCMAaTPUBAEMBIN cucTemol goToymHOwmTenel. CKoOpoCTh
cueTa QOTOHOB B TAKOM 3KCMREpUMEHTE MOKET OuiTb 3anucaHa aHanoruu=

Ho /1/:
Ne™h) = WK, B,008nK e (E4nR®) T, /2/

roe W - BBOAWMAA 8 BMEKTPOMOMUHOGOP. SNEKTPUUECKAR MOUWHOCTS ,

E - sneprus nepexopa, K = KBaHTOBHIM BHIXOA 3MeKTpONOMUHOBOPA,
B 1- BEPOATHOCTb M3NYUEHWA aKCKMOHa M3 BO36YXAEHHOIO COCTOAHUA,
g4 - ceuenve Bo3Bywaenna doToMmoOMUHODOPA / B pacuyeTe Ha OAUH
SnexTpoH BO BHewHeit oBonouke/, B, - OoTHOweHne ceueHun BOo3bywpae-

" HUA MOMUHOGOPE aKCHMOHOM U GOTOHOM, NI = UMUCNO 3NeKTPOHOB B Ae-

TeKkTope, K2 -~ KBaAHTOBLIM BLIXOA GOTOMOMUHOPOPa, € ~ BPPeKTua-=
HOCTH perucTpauuu GoToHa. UucnenHan oueHka npw W =10 BT, E=
=3 3B, K;=0,1, n =1027, 05=10"18 cm2 K,=0,5, ¢=0,1, B;=B,=
=10"15 R =30 cm paer N =10 3c7!.

AsTop 6naropapeH 3a obcywxaeHus u 3ameuanun 0.A.Anekcangposy,
[.B.Muyensmaxepy, 0.M.OcTtanesuuy u [1.M.XasuHcy.
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P15-82-698
BO3MOXHbIE IKCITEPHMEHTH N0 NMOHCKY AKCHOHOB

PaccMOTpeHA BOSMOXHOCTDL TMOMCKA AKCHOHOR B PeaKuHax pes3OoHAHC—
HOTO BO3OYXKIEHHT HM30MEPHBIX COCTOSIHHI sapep /akcuoHHRE amasor
stbbexTa MeccBGayspa/. BeiCOKas HHTEHCHBHOCTD H30MepHBIX [IepexooB
MOXeT OHTh OCYmMEeCTBIIEHZ C ITOMOMbBI peaknuu (n,y) wm (n,n’) B
BRICOKOIIOTOUHOM peakTope. YyBCTBHTEIBHOCTb SKCIEDHUMEHTA MOXEeT
HAa HECKOJIbKO IOPAAKOB IIPEBHICHTH AOCTHIHYTYW LPYTHMMH MeTOHAMH.,
OTMeueHa TaKke BO3MOXHOCTBL OITHYECKOIo 3KCIIepHUMeHTa 10 MNOMCKY
AKCHOHA,B KOTOPOM BHICOKAA MIIOTHOCTDL BO3GYIeHHBIX COCTOSHUIL
CO3naeTcA IpH HCIOIb3OBAHMH 3JEKTPOMOMHHOGOpPA,a 3aXBAT aKCHOHA
PerucTpHpyeTcs. ¢ moMomsbio dorormoMunodopa.

Pa6ora mmmnonxena B JlaGopaTropuy HeHTpoHHOI du3mku OWIU.

MpenpuHT 06begMHEHHOro MHCTUTYTA RAEPHBX Mccneposanuin, fly6na 1982

Pokotilovsky Yu.N.

P15-82-698
Possible Experiments on the Search of Axions

The possibility is considered of the search of "light"
axions in the reaction of the excitation of nuclear isomeric
states (axion analog of the M&ssbauer effect) and in the
optical transitions. The high intensity of isomeric transi-
tions may be realized in the (@, y) Or (n,n’) reaction
in high flux reactor. The sensitivity of the experiment may
exceed the reached one by other methods by several orders
of magnitude. Also the possibility- of optical experiment on
the search of axion is mentioned, in which the high density of
the excited states is reached with the use of electrolumin-

ophore, and axion capture is registered with the help of
photoluminophore.

The investigation has been performed at the Laboratory
of Neutron Physics, JINR.
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