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B nocneAHee speMR s PRAe pa6oT npeAcKaawsaeTcR cy~ecTsosaHHe 
nerKHX nceBAOCKanRpHWX 4aCTH~-aKCMOHOB, nepBOHa4aflbHW~ no Bpe
MCHH npeACKa3aHMFI 11CTaHAapTHbl~ 11 aKCHOH /l/ He Ha~AeH 12• 6!. B 5o

nee n03AH11X MOAeflRX /7-10/ npeACKa3aHbl aKCMOHbl, HaMHOrO cna6ee 
B3aVIMOACHCTBy~~VIe C Be~eCTBOM, C 04eHb Mana~ VlflVI Hyneso~ Mac
COH, TaK 4TO VIX 3KCnepV1MeHTanbHOe 06HapymeHHe CTaHOBHTCH npo6-
neMaTVI4HWM 8 npMH411ne. 0AHaKO He3aBMCHMO OT npeACKa3aHH~ KOH

KpeTHWX MOAeneR 6wno 6w He6ecnone3HO cy~eCTBBHHO nOBWCHTb 4YBCT-
8HTeJ1bHOCTb 3KCnep11MBHTa no nOMCKy aKCHOHOB /HJlM HHWX, nOKa 
He 06HapymeHHWX nerKI1X HeHTpanbHWX 4aCTH4/. 

06HapymeHHe aKCHOHOB MOmeT 6WTb OCHOBaHO Ha perMCTpa4HM 

npOAYKTOB MX pacnaAa a -> 2y, KOMnTOH-3$QJeKTa a+ e-> y +e. 0HO MOmeT 
npOM3BOAHTbCFi VI no Bbl3biBaeMbiM aKCHOHaMH HAepHbiM peaK411flM. 

HaH6onee 4YBCTBHTenbHWe 3KcnepHMeHTW - peaKTOpHwe - paCC4VI
TaHw Ha per11cTpa4MD pacnaAHO~ napw. Ecn11 HHTepnpeTMPOBaTb 

AaHHWe 3KcnepHMeHTOB B TCPMHHaX BCpORTHOCTI1 H3flY4CHMR aKC110Ha, 
TO nony4eHHOe orpaHM4eH11e B Hal1nY4WeM no 4YBCTBMTeJ1bHOCTM 3KCne
PHMeHTe 

141 
Afl.fl BbiTeKaDtqi1X 113 11CTaHAapTHOi1 11 MOAeJlM MaCCbl 

m > 150 K38 11 BpeMeHM mi13HM r < 0 1 1 C CflCAYD~ee: BepORTHOCTb 
113any~eHI1fl aKC110Ha 113 HApa < 11J.::- 6 no OTHOWCHI1D K BepO.ATHOCTH 113-
flY4CHMFI y -KBaHTa /TeopeTI14eCKOe npeACKa3aHHe -1 0 - 4/. np11 

MeHbWe~ Macce aKC110Ha BepoRTHOCTb pacnaAa AOilmHa pe3KO YMeHb

WaTbCFI 11 3Kcnep11MCHT C per11cTpa4MeH pacnaAa CTaHOBMTCR He4yBCT
BI1TCJ1b HbiM. 

1. PaccMOTPHM soaMomHocTb per11cTpa411M aKCHOHOB s peaK4MI1 
pe30HaHCHOrO /6ea OTAa4M HApa/ B036ymACHMfl HM3KOnema~MX HACPHWX 
ypOBHeR aKCMOHaMH, H311y4aeMWMH M3 TaKMX me COCTOFIHMi1 ·a 11CT04-

HHKe*. TaKeR npo4ecc aHanorH4eH 3$$eKTy Mecc6ay3pa c peaoHaHc

HWM ACTBKTOPOM. H3 pa3flM4HWX Cnoco6os nony4eHM.fl H113KOnematqMX 
1130MepHbiX COCTOFIH11H: nocne {3-· 11 a -pacnaAa, B peaynbTaTe B03-

6yJKAeH11fl C nOMOlqbD peHTreHOBCKor·o, CMHXpOTpOHHOrO M311Y4CHI1fl 111111 
3apRmeHHbiMI1 4aCT114aMI1 11, HaKoHe4, nocne paAHa4110HHOrO 3aXBaTa 
HeRTpoHa - nocneAHMH KameTCR HaVI6onee o6e~aDtqMM. AKCVIOH MomeT 

113ny4aTbCFI Vl3 RAPa (Z, N + 1), o6paaosaHHoro nocne aaxsaTa HeRT
poHa B FIAPe (Z,N) 861111311 aKTI1BHOH 30HW peaKTopa. neTeKTOp, 
COAepma~VIH BHYTPI1 peaoHaHCHbiH nar110TI1TCJ1b (Z, N + 1), pacnonaraeT
CR 3a 3atqVITOH, perHCTpHpyeT y-KsaHTW VI KOHBepCVIOHHWe 3JleKTpOHW, 

*B03MOmHOCTb 11CnOJ1h30BaHI1H riP04eCca 6ea 0TAa411 Aflfl peri1CTpa-
4VIVI HeHTPHHO paCCMaTpHsanaCb B pa6oTe /11~......,..,.,....._., __ , ~ - -=-
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McnycKaeM~e nocne soa6ym,Q~HMH aKCMOHOM Hgpa-nornoTMTenH. 
pocTb c4eTa .QeTeKTopa s~pamaeTc~cne,Qy~~MM o6paaoM: 

( 
-1) 2 -1 

Nc =¢anynAlyf 1 ,B 1 f 2 ,B 2nA+latd4rrR) , 

CKo-

/1/ 

r,Qe ¢ - nnoTHOCTb noToKa Tennos~x HeATpOHOB B MecTe pacnonome
HMH MCT04HMKa aKCMOHOB, any - Ce4eHMe 3aXBaTa HeATpOHOB, llA -

4Mcno H.Qep MsoTona (Z, N), Iy - sepoJHHOCTb B03HMKHOBeHMH Mao-
MepHoro COCTOHHMH nocne 3aXBaTa HeATpOHa, ft M f2- BepOHTHOCTM 
M3Jly4eHMH M norno~eHMH 6ea OT,Qa4M COOTBeTCTBeHHO B MCT04HMKe 
M nor!lOTMTene, ,8 1 - 8epOHTHOCTb M3Jly4eHMH aKCVIOHa no OTHOwe-
HM~ K M3Jly4eHM~ y -K8aHTa, ,8 2 - 8epOHTHOCTb norno~eHMH aKCVIOHa 
no OTHOWeHM~ K norno~eHM~ y -t<8aHTa, DA+ 1- 4MCJ10 H,Qep (Z, N+ 1) 
8 ,QeTeKTOpe, f - 8epOHTHOCTb perMCTpa[\MM y -K8aHTa MJlM KOH8ep
CMOHHOrO 3JleKTPOHa 8 ,QeTeKTOpe, R - paCCTOHHMe OT MCT04HMKa AO 
geTeKTopa, a r - ce4eHMe peaoHaHcHoro nor no~eHMH y -K8aHTa. 

8bl6op M30Tqnos (Z, N) M (Z, N + 1) onpe.QenfleTCH 6onbwoA se-
11M4MHOH any• Iy, f 1• f 2, a TaKlKe pacnpocTpaHeHHOCTb~ M30Tonos 
8 npMpo.Qe. YAo6H~ pesoHaHc~ c 6onbwoA WMPMHOH ypo8HH, TaK KaK 
npM MaJlOH WMPMHe TPYAHO B~nOJlHMTb yCJl08He pe30HaHca, OC06eHHO 
B8MAY CMJlbHOrO 811MRHMH pa,QMa[\MOHH~X HapyweHMH Ha C,Q8Mr M 
pac~enneHMe peaoHaHcos. K comaneHM~, 8 HaCTOH~ee speMH Mana 
3KCnepMMeHTaJlbH~X ,QaHH~X no 8eJlM4MHe ly, 8 HeKOTOp~X CJly4aHX 
OHa 6J1M3Ka K 100%. npMMepHO M3 A8YX ,QeCHTK08 nO,QXO,QH~VIX nap 
M30TOn08 HaM60Jlee, BMAMMO, YA06H~ CJle,Qy~~VIe /orpaHM4MBaeMCH 
M1-ner;>exo,QaMM/ H.Qpa (Z, N + 1): 57Fe, etNi, 125Te, 183w, 201Hg. 

Q[\eHMM LIYBCT8MTeJlbHOCTb MeTO,Qa. npM (¢a0 yDA) = 5·10 17 c-1 

/norno~aeTCH 10% HeATpoHo8 s peaKTope MO~HOCTb~ 100 M8T/, R = 
=3M, ly= f1= f2 = f = 0,5, ar =10-18 CM 2 . nA+t= 10 24 /100 r-

57
Fe/. 

,8 1= ,B 2 =1o- 9,cKopocTb c4eTa N=3·10 3 8 cyTKM. OTMeTMM, 4TO A!lH 
11 CTaH,QapTHOr011 aKCMOHa ,8 1 -1 Q-4,.. 

npVI paspeweHMM ,QeTeKTOpa 10-15% BeCb 3$$eKT 3aKJl~LieH 8 y3KOM 
MHTepsane 3H~prMA 1 7 5 K38. ,[\eTeKTMpOBaHMe 803MOmHO .QBYMH cno
co6aMM. 

1/ it1CnOJlb30BaHMe nponOp[\110Ha11bHOrO C4eTLIMKa, B 3TOM cny4ae 
pa604ee Be~ecTBO pacnonaraeTCH BHYTPM TOHKMMM CJlOHMM ,QJlH o6ec
ne4eHMH XOpOWeA perMCTpa[\MM KOHBepCMOHH~X 3JleKTPOHOB M MHrKMX 
y -KsaHTOB. 3,Qecb cy~eCTBeHHO orpaHM4eHMe no Macce peaoHaHcHoro 

.QeTeKTopa. 
2/ ,[\nfl M3JlyLiaTeneA 125 Te , 203 Hg, 183 W B03MOlKHO npMMeHeHMe 

s Ka4eCTse perMCTPMPY~~eA /M M3ny4a~~eA/ cpe,Qbl CdTe, HgJ 2 , 

ii<--3KCTpanO!lHL\MH "cTaH,QapTHOAH MO,QeJlM /1/ B COOTBeTCTBMM C 
r a - rn ~5 ,QaeT .Q!lfl 3KcnepMMeHTa /4/ orpaHMLieHMe ,B 1 < 0, 1 npM 
rna=15 K38, npM yMeHbWeHMM rna orpaHHLieHMe yxy,QwaeTcH no rn;s. 
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Ca(Cd)W0 4 COOTBeTCTBeHHO, npM 3TOM VIS-Sa o6beMHOA perMCTpa[\MH 
B03MOmHO Cy~eCTBeHHOe yseJlM4eHHe Mace~ ,QeTeKTOpa. 

8 npVIHL\HDe HMeeTCH B03MOm~OCTb npHMeHeHHH H CTaH,QapTH~X ,Qe
TeKTOp08 NaJ, CsJ, Ge, A!lH KOTOPbiX HeT lKeCTKHX orpaHM4eHHA 
no Macce perHCTPMPY~~eA cpe,Qbl, 8 3THX CJly4aHX MOmHO HCnOJlb30BaTb 
nepexo.Qbl s 127 J /58,5 K38/, 133 Cs /81 K38/ 11 

73
Ge/67,4 K38/, 

B036ylK,QaeM~e, HanpHMep, 6~cTp~MH HeATpOHaMM B peaK[\MVI ~.n1. 
nepeXOA B 73 Ge C 3HeprMeA 13,5 K38 CJlMWKOM Y30K A!lH Ha,QelKHOro 
Ha6n~.QeHMH peaoHaHcHoro 3$$eKTa. 

2, EcnM Mace a aKCMOHa In a.< 1 38, TO B npMH[\Mne aKCIIIOHbl MOr JlVI 
6~ M3Jly4aTbCH B OnTMLieCKHX nepeXO,QaX B aTOMaX M B TBep,Q~X 
Tenax. KoMnaKTHaH nocTaHOBKa 3KcnepHMeHTa, nossonH~~aR Mcnonh
so8aTb XOPOWO Sa~M~eHHY~ HM3KO$OHOBY~ ycTaH08Ky,MomeT 6~Tb TaKoA. 
8 Ka4eCTBe MCT04HMKa MCnO!lb3yeTCH 3JleKTpO!l~MMHO$Op, o6na,Qa~~MH 
,QOCTaT04HO B~COKMM KBaHTOB~M B~XO,QOM. ,[\eTeKTOpOM CilYlKHT $OTO
Jl~MVIHO$Op, npocMaTpMBaeM~H cMcTeMoA $OTOYMHOlKMTeneA. CKopocTb 
C4eTa $OTOHOB B TaKOM 3KCnepMMeHTe MOlKeT 6~Tb SanMCaHa aHailOrMLI-

HO /1/: 
-1 2 -1 

N( c ) = W K 1 ,B 1 a 0,8 2n K 2 t ( E 4rrR ) , /2/ 

r,Qe W- BBO,QMMaH B 3JleKTp0Jl~MMHO$Op.3JleKTPM4eCKaH MO~HOCTb, 
E - 3HeprMH nepexo,Qa, K 1 - KBaHTOBbiH BbiXOA 3JleKTpon~MMHO$opa, 
,81- sepOHTHOCTb M3Jly4eHMH aKCHOHa M3 B036ym,QeHHOro COCTOHHMR, 
ao- cel.leHMe soa6ylK,QeHMH $OT011~MMHO$opa I B pac4eTe Ha OAHH 

3neKTpOH BO BHeWHeH o60J104Ke/, ,8 2 - OTHOWeHMe ce4eHMH B036ylK,Qe
HHH Jl~MHHO$Opa aKCMOHO~ M $OTOHOM, D - LIHCJlO 3JleKTpOHO~ B ,Qe
TeKTOpe, K 2 - KBaHTOBbiH BbiXOA $OTOJl~MMHO$opa, ( - 3$$eKTMB
HOCTb perMcTpal\MM $OTOHa. 4McneHHaH Ol\eHKa npM W =10 BT, E= 
=3 38, K 1=0,1, n =10 27 ,a0 =10- 16 cM 2,K 2 =0,5, f=0,1, ,8 1=,82= 
=10- 15 ,R =30 eM ,QaeT N =10 -s c-1 

AsTop 6naro,QapeH sa o6cylK,QeHMfl M saMe4aHMH ~.A.AneKcaH.Qposy, 
f.B.MML\eJlbMaxepy, ~.M.0cTaHeBM4Y M ,[l,M,XasMHCy, 
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TioKOTHJIOBCimfi 10. H. PIS-82-698 
Bo3MOlKHbie 3KcrrepHMeHTbi rro rroHcKy aKcHOHOB 

PaCCMOTpeHa B03MOJKHOCTh IIOHCKa aKCHOHOB B peaK~HHX pe30HaHc-
HOro Bo36~eHHH H3o!'lepHbiX cocTOHHHH H,o;ep / aKCHOHHblli aHanor 
3qxpeKTa Mecc6ay3pa/. BbiCoKaH HHTeHCHBHOCTh H30MepHbiX rrepexo,o;oB 
MOJKeT 6b!Th OCyllleCTBJieHa C IIOMOil\hiO peaK~HH ( ll, y) HJIH (n, ll '~ B 
Bb!COKOIIOTO~HOM peaKTOpe, qyBCTBHTeJihHOCTh 3KCIIepHMeHTa MOJKeT 
Ha HeCKOJihKO IIOPHAKOB rrpeBbiCHTh ,!l;OCTHrHYTYIO p;pyrHMH MeTO,!l;aMH, 
0TMe~eHa TaKJKe B03MOJKHOCTh OIITH~eCKOrO 3KCIIepHMeHTa IIO IIOHCKY 
aKCHOHa, B KOTOpOM BbiCOKaH IIJIOTHOCTh B036yY~eHHbiX COCTOHHHM 
C03p;aeTCH IIpH HCIIOJih30BaHHH 3JieKTpOJIIOMHHO~Opa,a 3aXBaT aKCHOHa 
perHCTpHpyeTCJI: C IIOMOil\hlO ~OTOJIIOMHHO~Opa. 

Pa6oTa BblllOJIHeHa B na6opaTOpHH HeHTPOHHOH ~H3HKH OH5U:I. 

npenpHHT 06beAHHeHHOrO HHCTHTYTa RAePH~X HCCneAOBaHHH, ~y6Ha 1982 

Pokotilovsky Yu.N. PIS-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 Mossbauer effect) and in the 
optical transitions. The high intensity of isomeric transi-
tions may be realized in the (n, 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
Dphore, and axion capture is registered with the help of 
photoluminophore. 

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