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OE l1CCJIE.liOBAHVIVI PACIIAAA EBPOlll1EBO~i <l?PAKUID1 

ChlllHKOB r.H.;ypMHCTPOB B.P., Banrai.t A • .n., KoBpHrHH 

o.n., JloH,'llapeHKO r.A., JlaTumeB r.n., HoBrOpO,'llOB A.<l? • 

B H8CTOH~ei.t pa6oTe 6HJI HCCJI6,1lOB8H cneKTp KOHBepCHOHHhlX . 

3JieKTpOHOB H raMMa-cneKTp H30TOflOB eBpOnHeBOH @p8KUHH
1

C0,1lepllta

lllei.t HaoTonbl: cu. 145 (T1{2=5,6 :zlHH); cu. 146 (T1§2=4~6 ;~~aa); . 

cu.147 (T112=25 ;~~nen); cu 48 (T112=54 :zlHH); C414 (T112=106 ,'llHei.t). 

VJccJie,'llOB8HHII npOBO,'llHJIHCb H8 60JibillOM jS-cneKTpOM6Tpe C ,'llBOH

HOH woKycnpoBKOi.t na yroJI ~V2 • PaapemeaHe B MHrKoii o6JiaCTH aHep

rHi.t 0,6%, B llteCTKOH -0,2% npH CBeTOCHJie npH60pa 0,65% OT q}[ • 

raMMa.:.cneKTp HCCJie,'llOBaJICII Ha Cl.\HHTHJIJIHUHOHHOM cneKTpOMeTpe {-J' 

COBll8]1eHHH CO CJIOllteHHeM HMflYl!bCOB, C paapemeHHeM 10% Ha JIHHHH 

E1 = 661 K3B c~ 137. 

.Itna HCCJie,I\OBaHHi.t npnMeHHJICH HCTO'lHUK, noJiyqenn~ HB TaHTa

JIOBoi.t MHmeHH, 06JIYlleHHOH llpOTOH8MH C aneprHeit 660 MaB Ha CHHxpo

UllKJIOTpOHe B r. Ay6ae. 

B peaynbTaTe nccJie,I\OBaHH~ noKaaano, '!TO ypoBeHb 900 K3B 
~m B H,l\pe ~tn , B~e,'lleHHOM B pa6oTe BHBH, AJB:eJienoBa E.G., rpoMOBa 

K.H., !eJieBa (HaB •. AH CCCP1 T.25,~ 9
7
196I r.) ne Boa6yx,'llaeTcH, 

no CYllleCTByeT ypoBeHb c aneprnei.t 1400 K3B. Onpe,'lleJienu MYJibTH-
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non:onocTH nepexo,llOB B ll,llpe tmi49 Er = 22,5 K3B MI+(D,3I±.D,03)% 

E2; fy = 256 K3B E2+( < ID%)MI; Ey= 278 K3B H 330 K3B MI. 

r' fY{, 
IIpoBe,lleHo cpannenHe cxeMN yponnetl vm c TeopHetl tJeTHO-tJeT-

HNX HeaKcHan:onux ll,llep, pasnHnaeuo~ ~aBN,llOBNM A.C. c cOTPY.llHHRaMH. 

AKa,lleMHli nayK Kaa. CCP. ~HCTHTYT ll,llepnoU WH3HKH. 
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ABTOf.IATV!qECKAH YCTAHOBKA 1IJlH HACTPO~:lK!tl IAArHMTHb!X /3 -GIIEKTPOMETPOB 

l1 Eb!CTPOro IIPOCIAOTPA CIIEKTPOB KOHBEPCMOHHb!X 8JIEKTPOHOB 

An,llpeen IO.A. ,rop6aToB 9.A., JlaTblllleB .r.~ • 

Ilp11 C03,ll8HHH M8rHHTHHXj9-CII8KTpOM8TpOB MHOrO BpeMeHH 38HH

M88T HX H8CTpOHK8. 

1-lHOr,lla Hj'lltHO 6NCTpO npOCMOTpeT:D B8C:D KOHB8pCI10HHIDi Cll8KTp 

n onpe.neJIHT:D nonoJKeune JIHHHtl no nunyn:ocy / 11.f1/ 11 :11x HHTeHctiB-

HOCT:D. 

9TH 38,ll8tJl1 MOJltHO pemaT:D ,llOCT8TQqHQ 6NCTpO C llOMO~ID 8BTOMa

Tl1tJ8CKOH YCT8HOBKl1 C perHCTpauuei1 HMTIYJihCOB Ha JI8HTY C8MOm!Cua. 

B JIHTepaType onncano HCCKOJI:DKo anTOMaTliltiecKnx ycTpoi1cTB 

/I-S/• Hama yCT8HOBK8 OTJil1"1!86TCli OT HHX npOCTOTOJ1 H3rOTOBJI8Hl1li 

H paCCtiHTaHa Ha npOB8,ll8Hl18 HaCTpOliKH MarHHTHhlX j3 -CTI8RTpOM8TpOB 

H 6hiCTporo IIpOCMOTpa KOHB8pC:IIOHHHX CllCKTpOB. 

MarHHTHOe ITOJie 3JICKTpOM8rHHT8 MCH!ICTC!I 8BTOM8THtiCCKl1 C ,llBH

lltCHHCM JieHTI:I C8MOITHCU8. Ha OCH C8MOIIHCU8 qepea PC.llYKTOp CMOHTHpo-

• B8H llOTCHUHOMeTp THIT8 11.l{8JI:DHOCT:D11 , KOTOphlfi BXO,llHT B ,1\CJIHTeJI:D UCITH 

o6paTHOJ.! CBH3l1 BHITpHMHTCJIH BC-I2, llHTaromero 3JieKTPOM8rHHT. IIpH 

BKJI!OtJ8HHH C8MOITHCU8 CHHXpOHIIO C llpOTHJltKOi! JieHThl H8tJHH8CT llJI8BHO 

BpamaT:DCH ,1\BHlltOK llOTCHUHOMeTpa,· qTo IIPHBO.llHT K llJI8BHOMy H3MCHCHU!O" 

TOKa 3JICKTpOM8rHHT8. 

~Jill orrpe.neJieHHH llOJIOlltCIIHH JIHHHM rrpHXO.lllllTCff H3MCpliT:b B8JIIIqH

Hy MBrHUTHOrO ITOJIH B MOMCHT rrycKa JI8HThl Ill B MOMCHT OCT8HOBKH. 
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IlpH H3MeueHHH conpoTHM6HHH nooreuuHoMeorpa OT R,;n ,11;0 Rma" 
TOK 5JI6KTpOMarHHT8 :B o6JI8CTH 5Heprui1 5JI6KTpOHO:B 0-20 Ks:a H3M6-

HH6TCH ua 50%, :a o6nacTH 600 K3B u3ueuHeTCH - ua IO%. 

Ycorauo:aKa 6HJia onpo6o:aaua B pa6oore npH uana,11;Ke 6on:&moro 

)3~ cneKorpoMeorpa. 

a) C ee llOMOllU>ID 6HJIO PICCJI6,7l;OBaHO llJI1MlHH6 rpa,7l;H6HT8 uarHUT

HOrO nonH ua <J!opuy H nonymHpHHY JIHHHH. BenH~HHa rpa,11;zeuora ua pa:a

uo:aecuolii op6HTe ycorauaMl'!Banac:& c noMO!l\:&ll cneunan:&HbiX oroKo:awc 

mHYM (6),n cHHManac:& cnoxuaH JIHHHH KII4,8 H KII5,4 ra,7J;OJIHHHH I46 

(pi!C.2) • B 38:BHCHMOCTH OT B6JIH~HHbl TOK8 B mHWaJC M6BJIJlaCt. IIJOpMa 

JIHHHJ:!. IlpH TOKe B mHMMax Jw =20 H 80 ,71;6JI6HHlii :JIHHHH He pa3,71;6JI!l!OTCH, 

npu 50 ,11;e:n.JIHHHH pa3,7J;6JIHJIHCI>. Pa3pemeHHe npH6opa B aToM c:ny~ae 

6WIO paBHO 0,4%. 
C 131" 

6) Eu:n CHHT KOHB6pCHOHH~ cneKTP ~ npH pa3pemeHHH 0,35% 

ua :neHTY cauonzcua H no TO'I!KaM. OneuKa oTuomeuHll K/L ,7J;:JIH o6oHX 

cnyqae:a ,11;ana o,11;Hy z TY lite :aeJIHll>my, pa:auyro ( K /L ),61 = 4, 7, T. e. no 

38llHC8HHhlM Ha JI6HTY C8MOnHCU8 JIHHHiiM MOlltHO ,71;6:Jl8T:& H KO:JIH'Il6CTB6H-

Hhl6 oueuKH ooruomeHHli K~. 
B) Ha JI6HTY C8MOllHCna 6H:JI 38llHC8H Cll6KTP KOH:BepCHOHHbiX 5JI6K

Tp0HOB <J!paKnHH ra,7J;OJIHHH!l. Ha pHc.3 npH:ae,7J;eH yqacTOK aToro cneKTpa, 

CH!lTllil 38 I5 MHH. 

B 38KJIID'Il6HH6 aBTOPH :aupa~aroT 6naro,7J;apHOCT:& o.~.Ko:apHrHHY 38 

o6c~euHe pa6ooru. 

AKa,7J;eMHH uayK Ka3. CCP. V!HCTHTYT H,7J;epuolii <J!H3HKH. 
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0 CXEME PACIIN!A Te II9 

A.A.CopoKHH, M.3.illTanL, B.H.P~6axoB 

YCT8HOB~6Ho/1-31 , ~TO npH pacna~e OCHOBHOrO COCTOHHHH Te119 

nyTeM e -3axBaTa {TI/2=16 ~ac~) B036yx~aiDTCH ypoBHH 0,65 H 1,76 

MsB fl.1{pa SC"9
• Ko~ep u lJ.p./2/ o6Hapyxrum c~a6~tl j3~cneRTp c 

fzf = 0,63 MsB, Hli.Y~Htl, no ux npe~no~oxeHHID, Ha ypoBeHL 0,27 MsB, 

uaBeCTH~fi ua pacnali.a Te119m (T1; 2=4,7 lJ.H.). 07I.HaRo ua-aa 6onL

moll Beniii~IIIHbl IK/Ip+ ~a ~aHHon E y ypoBeHL 0,27 MsB li.OJil!teH 6wi 
6~ IIIHT6HCIIIBHO B036Ylltl1.8TLCH H npiii pacna~e I6-~aCOBOrO 11130M6pa, 

~ero He Ha6nroli.aeTCH Ha cauou li.ene. C ~enLID BbiHCHeHHH sToro npo

THBope~ua u~ npe~npiiiH~H HacToamee HCcneli.oBaHI/Ie pacnali.a 16-~aco

Boro Teii9• 

~acTon Te119 npiiiCYTCTBOBan B Te ~pax~111111, B~eneHHon 6ea 

HOCHTe~a/4/llla Mlllm6HH(sCt, o6~y~eHHOtl npoTOHaMIII c E=660 MsB. 

JiiaMep~IIICL Cll6KTpbl j3 - H J' -~ell B COBTIB7J.6HHHX C j'- KBSHTB!JIII 

0.,65 MSB Ha C~IIIHTIIInnH~IIIOHHOM cneKTpOM6Tpe COBll8]16HHJa /I/ • .l(JIH 

. perHCTpa~HH J'- KB8HTOB C~YJ!tMH Kp'liCTaiTnJ>I fla)('J'£) 40 X 40 JW H 

80x80 MM, li.nR periiiCTpa~HH ll03HTpOHOB - 8HTpa~eH 20xl0 MM. B 

cneKTpe j9f- coBna~eHula BII~enunca HenpepiiBH~ll cneRTP c BepXHell 

rpaHH~ell 0,6 MsB, ROTopufi MOlltHO oTOlltl1.6CTBHTL co cneRTpoM,Hafi

l1.6HH~M B/2/. B Cll6KTpe j'j- COBll8~6HIIIfi 06HapyxeH~ llHRH peHTr6HOB

CKOrO Ha~eHHH, conpoBOlltlJ.SID~ero K - aaxBaT, aHHHrHnfi~HOHHoro 

nan~eHHH 11 Y- :ny;qetl 1,10 M::m. EunH onpelJ.e~eH~ OTHOCHTenLHIIe HH

TeHCHBHOCTH BTHX Ha~y~eHHll, OTKY7I.8 MOlltHO 6UHO B~'qiiiC~HTL HHT6HCIIIB· 

HOCTH COOTB6TCTBYID~HX nepeXOlJ.OB B% Ha pacnali.. Ha pHC~lllOK838H8 

IJ 



cxeua pacna~a Teii9, cne~IDmaa na Hamnx ~aHHNX: JB+- nepexoi 

0,63 MaB n~eT Ha ypoBeH:r:. 0,65 MaB 1H Me:m:~ ypoBH!WH I,76 MaB R 

0,65 MaB cymecTByeT ,r-nepexo~ I,IO MaB. llHTeHcHBHOCTI> nocne~He

ro COCT8BnReT ~3% no OTHOIDeHHID K HHTeHCHBHOCTHj-nepexo~a 0,65 

MaB. llHTeHCHBHOCT:D noaHTpOHOB COCT8BnReT (7±2)% no OTHOJUeHit!D K 
HHTeHCHBHOCTH K-aaXBaTa Ha ypOBCH:D 0,65 MaB. 9Ta BCnH~HHa B npe~e-

nax omn6KH coBna~aeT c o~eHKO~ ~aHHO~ B pa6oTe 121 - ~5%, a 

T8Kl!tC CO 3Ha~eHHCM, nony~eHHUM KOCBCHHNM cnoco60M B nOHBHBmenca 

He~aBHO pa6oTe KaHTene H ~HHKa 151 - ~ 7%, HO cymecTBeHHO 

npeBOCXO~HT TeOpeTH~CCKOC 3Ha~eHHC 

~8HHOH 3HeprHH TI03HTpOHOB / 6/. 

I_r/I/( 

Hay~HO-HCCne~OBaTen:r:.cKHH HHCTHTyT a~epHOH 

~nanKn MrY 
06~e~nHeHHNll HHCTHTYT a~epHNX nccneAOBBHHH · 

JlnTepaTypa 

= 2,6% ~na 

I. A.A.CopoKHH H AP· llaB. AH CCCP, cep. ~na., 24, I484~I960. 

2. c.w.Kocher et al.,Phys.Rev. 1120, 1}48,1960. 

3. R.W.Fink, G.Anderson, J.Kantele, Ark.f.Fysik, !2,323, 1961. 

4. B.H.Pu6aKoB n ~p. Pannoxnuna. 4, Bun. 3, 340~I962. 
5. J.Kantele, R.W.Fink, Nucl.Phys.~!2· 1963. 

6. A.X.BancTpa, r.ll.HHHX, P.BaH JinmyT, Ta6nn~H no ~epHOH 

cneKTpOCKOITHH , CTp. 85, ATOMH3~8T1 I960 

I4 

il 

• 

s b 119 
.rr 

1/,2 3lf l,t6 
I 12 ----ff-- _ 

- - - 2,3

1
0Mi8 

-----

Puc. I. CxeMa pacrra.na !k II9 
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PACtiET AECOJIIOTHbiX 3HAtiEHLit1 ~{t )- ITEPEXO.l!OB ITEPBOrO 3ATIPEll\EHliH 

1!1IH HEqETHbiX HJ!EP B OEJIACTVI ISO £: A 6 I90 

,ll.Eorp;aH 

3HaqeHHH &j(lc.t)R p;na 35 nepexop;oB nepBoro aanpememm 6unu 

BuqucneHhl no ~opM,yne: 
Wo 

/c(i.) = J dli/F;,(r.,w)wr{W0 - w)~c (w) 
I • (/c t.)R -=:JL3enzj17/ R ; 

MaTpHllHhlM aneMeHT q=C,.f8ij BhlllHCJIMCH C nOMO!llDil BOnHOBHX lf!YHKUHH 

HHJILccoHa, a R HBJiaeTca nonpaBKOfi1 BuqncJiaeMon no cDepXTeKYqen 

uop;eJiu,paapa6oTaHHon ConOBbeBhiM. PeaynLTaThl Mhl uozeu paap;enRTD 

Ha ,D;Be rpynnu. K nepBon rpynne OTHOCHTCH TeopeTuqecKue aHaqeHHH 

&lj({ci.)R
1
noqTl1 paBHhle BKCnepuMeHTaRDHI:W 3HaqeHHHM; los (ft)eyf' 

,ll;nfl HHX 06hlqHo MOlltHO HafiTH B nnTepaType • .l!JIH HHTepnpeTaUHH BTHX 

peayJibTaToB He cymecTByeT HnKaKofi Tpyp;HocTn. 3p;ecb MOlltHO cp;eJiaTD 

aaKJIIDlleHue, qTo cBepxTeKyqaa uop;enb H,ll;pa yJiyqmaeT TeopeTuqecKne 

3~aqeHHfl. Bo BTOpyro rpynny BXO,li;HT HeCKOJIDKO nepeXO,li;OB, ,li;Jlfl KO

TOphiX TeopeTHlleCKHe 3HaqeHHH f!otJ({ct.)8 HaL!HOrO npeBhlmallT 06hlll

Hhle"SKCnep!.!MeHTanDHhl6 BHalleHHH (to9{{ef:.)ll- e.o9(fl}eyf > j ). 

,l\JIH Toro, qTo6u aaMeTHTL,yxyp;maeT unn YJIYllmaeT TeopeTnqecKue 

peayJILTaThl B aTnx CJ~qaax nonpaBKa no cBepxTeKyqen uop;eJIH H,ll;p~ 

HyxHO npHHHMaTL BO BHHMaHue, liTO 06hlllHO B JIHTepaType ,ll;8roTCfl 3Ha~ 

qeHHH f:o9 (fi)er:f corJiacHo onpe~eneHHD MomKoBcKoro ,li;JIH I : 
w 

lo = J dWF, (i., w) W, (W0 - w/· . 
I 
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llOSTOMy Hamu TeOpeTuqeCKHe SHaqeHHfl ~onmHH cpaBHHBaTLCfl He C 

nuTepaTypHhiMH BHaqeHururn f!c:J(ft.)etf , a co sHaqeH!.!HMVL &j {/e t.) eyl > 
CBHBaHHUMH 0 nepBHM COOTHOmeHHeM KOTaHH: 

f!<J({et.)~p = &9(/i)e~f + &g[fc(rJ//Jr.)} · 
KoTamf p;an aaanHTuqecKoe BhlpallteHue KoppeKTHPYJO!llero TepldnHa 

B cnyqae ito • 

llonyqeHHHe HSMH peaynLTaThl B cnyqae nepexop;oB !.13 BTopoM 

rpynnH npHBO,li;HTCfl B cnep;yromeU Ta6nune. 

HallanLHOe 
COCTOflHHe 
IS3 

. Sm{L[s:u]) 
63 z 
/S8 

bel (1- [Sll)) 
i.Y 

1'11 

f.z.(f-[stz]) 
68 
/'f/ 

E'l-(f-[slz]) 
68 

HS 

To(!:.~[l(ol(]) 
n z 
H1 

'fa (f +['roll] 
'13 

/83 

Ta(~+[l(ol(j) 
H 

18'1 
w(t-[s12]) 

~It 

KoHellHoe 
COCTOHHHe 

1$3 

Eu(ff['ft3]) 
H· 

IS!} . 

'l'C ( ~ + [lfn]) 
6S l.. 

1'1/ 
T m(f 1 [ltl3]) 

69 

"' 'l'm{~f['l/3]) '9 
RS 
Hf(lj_-[so3]) 

n. 
111 

Hf ( r- [So3]) 
1Z · 

113 

wa-[503]) 
'1$ 

111 

Re( ± -[1111]) 
'fS' 

I7 

J ~let R ~t~je~ tf:}lloj{{c t41' 

o,3o I 8,0 ID,32 I 8,5 12,33 I 9,6 

0,3I I 7,5 10,24 I 8,I I 3,0 I 9,7 

0,28 I 7,3 ID,04 I 8,6 II,26 I s,2 

0,28 I 7,4 I 0,04 I 8, 7 I I,O I 8,4 

0,2618,0 I 0,4I 18,4 I I,7 I 7,9 

o,26 I 7,9 I o,4o I 8,4 I 2,2 I 8,6 

0,2I I 7,9 I O,II 18,8 12,54 I 9,4 

O,I9 I 7,4 I 0,02 I 9,6 12,42 IID,I 



BH~H0 1 ~TO no~TR BO BCeX Cny~aHX CBepXTeK~aH Mo~eXD yny~maeT 

TeopeTH~eCKHe a6conDTHNe 3HaqeHHH t~lc t. liTO KacaeTCH cpaBHeHHH 

TeOpHH H OnNTa, MO~HO OTMeTHTb y~OBneTBOpHTenDHOe cornacne B cny-

~ae nepexo~oB: 

m 'fl ) 11/(rl ) m f'l. ("/z-[S!z])- Tm1 {%_+['113], ft. f2.-[s12] -'I'm ('%_+['113]), 

'fa.'H (1/~ +['rolf])- Hf 111{% -[so3]), Ta 11s('lz.,. ['foitl)- H/~Y"!z-[so3]) u. 

W'B1(~-[S12])- Re/8'1('/z.- [it!!]). 

~HcTHTYT AToMHon ~uanKH AKa~eunn PH~ 

/EyxapecT/ . 
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METO.l! IIOJIYliEHtlH HE~TPOH0,1!E~l1U~THbiX H,1\EP PE,l!K03EMEJI:bHbiX SJIEMEHTOB 

IIO PEAKUlfH!,I C d-- l!ACT~UAMtl HA UtlKJIOTPOHE T~IIA Y-!20 

A.tl.Ea~ecKy-CnHrypaHy, A.ren6epr, M.MaKoBeli, · 

T.TayT, K. IIonecKy 

B peaKUHHx,nponcxo~H~ux no~ ~encTBHeu npoTOHOB, ~eliTpOHOB 

H~-~aCTHU cpe~HHX 3Heprul1, nony~aeMUX ·HenrpoHO~e~HUHTHUX H30-

TOnOB HaMHoro MeH»me,~eM B cny~ae perutuun rny6oKoro pacmenneHnH. 

9ToT ~aRT HaMHoro o6ner~aeT nx xnMnqec&oe paa~eneHne n cneKrpo

cKoJmqecKyiO n~eHTH~HKaUHJO. TaK~e ~opMa WHKUHH B036YJ!t~eHHH peaK

I:lHi1 Tuna (..t, n ), (o(,.Zn ), ( d,.3n) noanonaer BO MHornx cny~aHX 

C~enaTb OnTHM8nbHNll BU60p napaMeTpOB o6nyqeHHH TaKHM o6pa30M, 

qTo no ~aHHOll peaKUHH nonyqaeTCH rJiaBHUM o6pa30M TOnDKO O~HH 1'130-

TOn. 

B HacTo~en pa6oTe onuc~BaiOTCH pemeHRH TeXHnqecKHX aa~aq, 

CBH38HHUX C nonyqeHHeM Hei1TpOHO~e~HUHTHUX ~ep C nepHO~OM nony

pacna~a nopfl~Ka HeCKOn»KHX qaCOB H ~eCflTKa MHHYT no peaKUHHM C 

~-qacTRI:laMH Ha uHKnoTpoHe Tuna Y-!20 tlHCTHTyTa aTOMHoi1 wnanKH 

AK~eMRn PHP B EyxapecTe. 

OnUT npouano~HJICH cne.~IO~HM o6paaoM. 

OKHCb pe.IutoaeMeJII>Horo :meueHra ocax,I\aerca 3JieKrpocp·opeaou 

aa nnacTHHKy-no~craB~y ua aonora HJIH ua raarana. 

!9 



IlJiaCTHHI:ty-no~CT8DKY BCT8DJUIIOT D npHCllOC06JieHHe ,1.\Jlfl 
11

DHemaero 

o6JiyqeHHR11 • 8To npHcnoco6JienHe o6ecneqRDaeT oXJia~,l.leHHe MHmeHH ny

TeM Ha,l.lemHOrO cmaTHfl 50JIOTO~ (HJIH T8HT8JIODOn) nJI8CTHHKH MeX~ ,1.\Dy

!.IH Me,l.\HID.!H 6JIOK8MI'i, OXJiallt,l.\8eUl:lMH DO,l.\Oit. 0,1.\HH 115 aTUX 6JIOKOD Hr.teeT 

OTDepcTHe
1
qepe5 KOTOpoe npOXO,l.\HT nyqoJ:t. 

IIpou5DO,l.\HJiac:r:. cneulllan:r:.naH perynRpODKa UHKJIOTpoHa Y-120 c 

[(eJI:&IO flOJiyqeHHH n,yqJ:ta el. -qacTH[( CO CJie~IOIIHtMH xapaKTepHCTHKa!.m: 

HHTeHCUDHOCT:& nyqKa el. -qaCTH[( Ha Dl:lXO~e 115 ,l.leWJieKTOpa CO

CTaBJI.IIeT BeJIHqUHY ~eC.HTita pj' 

H5Menemte aaepr11n .l-qacTHU D05MOlltHO D npe,l.leJiax £.t. =14+26 

MaD. 

qT06l:l yDeJIHqUT:& Dl:lXO,l.\ el. -ttaCTHll, UOHH~ HCTOttHUK [(UKJIOTpOHa 

6WI nepeDe,l.leH Ha pa6oTy D pelltHMe 11 I:tOJie6aTeJI:&Hl:lX aJieKTpOHOD
11

, KOTO

p~ ,1.\0CTHraeTCH npHJIO~eHMeM llOCTOHHHOrO OTpU[(aTeJI:&HOrO llOTeR[(MaJI8 

Ha 8RTHK8TO,l.\ • feoMeTpliqecKaH peryJIMpOBKa HOHHOrO UCTOqHUKa npo

H3DO,l.\HJI8C:& C llOMOmbiO 8DTOM8TMtteCI:tOrO ycTpO~CTB8 npli BKJIJOqeHHOM 

[(HKJIOTpOHe. 

YMeH:r:.meHHeM ttaCTOTl:l reaepaTopa ~0 5JWHzl1 CRHllteHMeM MHHHMaJI:&

HOi1 qacTOTbl pe30H8HCHOrO KOHTypa ~0 7, 3JIHz ~OCTMraJIOC:& pacmupe

HUe ,1.\ItanaaoHa aHeprHlt ,1.\0 E,~.= 14 MaD. 

Ha L!HllieHH 6WIH nonyqeHII M8KCHMaJI:&H!Ie TOKH .,(. -qaCTH[( nop~-

/1 
u~ ~M 

Ka 60-80 _p npli ["- = 14 + 16 MaD. MHmemt H3 rto 11 'm 

(TOJimHH8 CJIOfl OKH8 J-3~~~)0Callt,l.\eHHl:le Ha 30JIOTYIO nJI8CTHHKY 

TOJimHHOlt 0,5 MM)Bl:l,l.\eplltHBaJIH MOmHOCT:& nytt~:ta ~0 70VV. 

liiHCTHTyT ATouuott i[JH5HKM-AKa,l.\eMHH PHP 

/EyxapecT/. 
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H3JIMimE HEROTOPHX HE~TPOHOllMK!.UfTHHX 
K30TOITOB ITAnJIA]KH K PDlKH 

AuroK&eBa H.M., RaTHXKH r.c., HKEHTKH K.R.,CMBpHOB B.B. 

I. Ks~yqeHHe Pd IOO 

KccJie,l.\OBaHHe H3JiyqeHHH pJ' roo npOH3BO~xoc:r:. npH noxomK 

xarHHTHoro cnexrpouerpa THna xarpou II/ c KDKHHecneHrRoH perHcrpa

nHeH axexrpOHOB H J' -cnextpOKerpa C KpHCTa.JlJIOM .J/tL .J ( '('e) 

pasxepOM 20 X 30 KK C p83p8118HH8K 7 ,s:g Ha y -JIHHHH 66! lt3B 

Cs !37• HcroqRHX na.JI~~a npxroroBJianca XHKHqecxHK .BH,l.\eneuuex 

HS cepe6pa, o6nyq~HRoro npotoHaxx (660 MaB). 

PesyK&rars Hcc~e,l.\OBauHa CBe,l.leHH B ra6nxne I. K,l.\eHTH~Hlt~Ha 

Ra6no,~;eHHOH aitrHBHocrH. c T112=3, 7 .:t o,s ,~;; npoxsBO,l.\Hnac:r:. no 

,~;ottep:Bexy npo,l.lyKry R h roo 121, JVIH noro crpouac~o xpHBM 

HaJtOnJieHHH H pacna,Jla HHTCHCHBHOCTH , J" ~JIHHHH 2380 X3B (cK.pHc.l). 

AuaRH3 ltpHBOH nOX83aJI, qro HHT8HCHBHOCTL 3TOH JIHHHH B Haqane 
' pacrer c T112 ~20 qac, a sarew cna,Jlaer c nepHO,l.\OM warepHHcKoro 

se•ecrBa ~ 4 ,1.\H. 

llpe,l.lnonaraewaa cxeua pacna,l.\a Poi ·100 Hso6paxeaa Ha pwc.I. 

Oua nocrpoeaa rnaBHNM o6pasou aa.coo6paxeHH.HX •aaepreraqecKoro• 

pacnpe~eAeHMR JIMHHA. B ary cxeuy pacna,l.la pasuccrH~KCb Bee 

f -nepeXO,l.\N, XpOMC Y - nepeXO~a C 3HCprHel 52 K3B. 

BscoKKe 3HaqaaHa orHomeHaa K/L ~a HaK6oxee HHreHCHBHIIX 

¥ -nepexo,l.\OB 74,4 H 83,8 xaB noxaaYBamr, qro 3TH nepexo~ uoryT 

6HT:r:. THna·MI HHH EI. 

2I 



2. r - H3nyqenHe Rh roo 

llpenapaT Rh roo nonyqanca KaK ~oqepHHH npo~yKT Pd roo 
r -H3nyqeHHe f? h IQO HCCJie~OBaJIOCb KaK B paBHOBeCHH C 

Pdroo, rex H B ~croY BH~e. ~ccne~oBaaHe npoH3BO~Knocb npH 

TIOliO!IUI J' -cnexrpoLlerpa c paspemenKeM 7,5% H cnexrpouerpa 

y - 0 -coBnMeHHll c aneprerHqecKHM paspemenHeM B xauane 

ynpaBJIOHHH H perHCTpanHH 9% H 8,5% COOTBeTCTBeHHO Ua f -JiHHHH 

661 K3B C.S 137• CneKrpoMeTp ( - t -coBnMeHHll nocrpoeu 

no oOaqnolt OJiox-cxewe OHcrpo -Me~neHHHX coBna~eHHJI H HMeer paspe

mallll(ee BpeLlll 2 7: =3• 10-8 Celt. PencrpaUHll COBTIM8llii{HX Ht.mynhCOB 

npoHZBO~Hnacb npH nouaii{H IOO-KaHaJibHaro auanH3aTopa HMnynLCOB. 

llpH auanH3e f -cneitrpa H cnexi-poB J - f -coBna.,leHHJI 

OKa3aJIOCb, qTO noqTH Bee 

rarow nanoxenHa pa~a ( 

f -JIHHHH cno:a:Jrue H HBnHDTCH pe3ynb

-JiHHHH C 0JIH3KIDlH ·:meprH.RMH. 

Or~eJILHHe itmmoneHTLI y~aii6c!i~BLlHBltTb npH H3yqeHHH cnexrpoB 

.. i - d -coBnMeHHn H onpe,neJIHTb npK0nK3HTeJibHO HX aueprHH. 

3naqeHHll 3HeprHJI ~8HH B Ta0JIHI~e 2. 

Kpowe roro,OHJIH oOaapyxeuLl :s:ecTxHe 

MH 2470, 2630, 2920 K3B. 

jV -nepexo~ C 3HeprHH 

llpu HCCne,Jt(lBaHHH cneitTpOB J' - J' - COBnMeHHn B KaHaJie 

ynpaBJIOHHll no B03Ll0:S:HOCTH ~HltCHpOBaJIHCb OT,JteJibHLlO KOLlTIOHeHTLI 

( -JIHHHJI. PeayJlbTaTLI HCCJie~OBaHHll npHBe,neHH B TaelJIHUe 2. · 

Tall xe npHBe~euo cpaBuenne c pe3yJIL'.raTalil! paOorLl I 
3 

I. 

JleHHHrpa,nCKHll Op.ll,eHa JleHHH8. rocy,n;apCTBeHHiilt yHHBepCHTOT 
HU. A.A. X;r.anoBa • 
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6. 

7. 

TAEJIHUA i I 

3HeprHH nepexO~OB, OTHOCHTO~DHHO HBTOHCHBHOCTH 

KOH_BepCHOHHHX DHHJI Pd tOO. 

HaOJID~. · K- L K~ll K/Ks4 K/L 
htl 

hv (X3B) K3 Y-
JIHHKH (1t3B) (xu) cnexrp. 

(K3B) 
-

32,4 ..:!: 0,2 K,L ,M L-M = 

} 40 

=2,84..:!;0,05 - - -
4I,9 ..:!: 0,5 K - - - -
5I,7..:!;0,5 K· - - - -
74,4..:!: 0,4 K, 1.. •¥ 20,0..:!;0,2 22,8..:!;0,2 . 52 8,4. }ao 83,8 ..:!: 0,4 K, L ,M I9,9..:!;0,2 22,8..:!;0,2 IOO 9,0 

I26,5 ..:!: 0,5 K,L 19,6..:!;0,2 - I,6 - ISO 

I58,I ..:!;0,5 .. K - - - - -

23 



TAERHUA 2 

CpaBH6HH6 pe3ynLTaTOB H3KepeHKR r - f -coan~eHHR 

B pa6oTe / 3/ H B HameR 

.--- ·--
tlJllKCHpye CoBn8,ll8.1lr6 C HHK ,Y -nepeXO,JW (K3B) 

MHn nepe- /3/ xo.n (K3B) B pa6ore rro · HammL ,naHHil» 

2380 

2!00 

1930 

!890 

1550 

!580 

!335 
!345 
I370 

!090 

IIIO 

820 

830 

540 

-
540, 440, 30! 

J 540 

} 5!0, 440 

J 540, 440, 823 

I • 

}440, 540, 5!0 

I 

neallR cKaJ 823, III2, 1420 !560 1620 !820 
540-cnOXH 1934,2!0~ 1 2250 1 

2330 

IlpaB!lR CKaT 

'-----------

300, 540, 740x), 820x) 

540, 820x), 30oX)_ 

300, 540 

IIIO 

540, 830, !370 

540, 820, 1090, 1340 

440, 540, 820, 1090, 1340, 1580 

440, 540, 830, IIIO, 1550 

440, 540, 820, IIIO, 1340, 1580 

440, 540, 830, 1090, !370 

440, 540, 830, !090, 1340, 1580, 1890 
. ) 

440 1 540, 820, IIIO, 1370 1 1580, 21ooX 

300, 440, 540 1 825, 1I1oX),I360,I560,2100 

300 1 370,440,540,825,II10,I360,1560, 
2100, 2380. 

x) Hyx.naaTCSI B .nononHHTeJILHOR npoBepKe. 

24 

,. 

I 
( 

\ 
.l 

I 
'i 

1 
I 

I 
1 
I 
I 
l 
l 

-;.! 

Nt~N 

~o· t~ 

n H T e p a T y p a 

I. E.C.){xenenoB, A.A.EamKJJOB. R3B6CTHS! AH CCCP, cepHSI q,H3. 1. 

263 (1950) • 

2. L.Maquer, Phys.Rev, 92, 1511 (1953). 

3. B.Basu, A.P.Patro, Nuclear Physics,~, N 4, 672 (1962). 
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PHC. I. Ilpe~nonarae~as; cxeua pacna.l(a Pd roo. 

25 



ITEPHOA llORYPACllAgA TB157 

E.TI. rpnrop:&eB 

P~noaKTHBH~ TB157 o6pasyeTCfl B peayn~TaTe pacna~a uaTe-

n IS'I m tS'I 
pnHcKoro 1:1 • XoTH HanylleHne tt: p.ce HaylleHo, nepno~ nonypac-

na.n;a ero eme ae onpe~eneH. !tiMeiO!IlRecH o~eHK~l yKaab!BaiOT, liTO 'T'tfz > 

J>IQO neT [!,Z} T6 1
H pacna~aeTCfl nyTeM sneKTpOHHOro aaxBaTa Ha 

/1 /Sf 

OCHOBHOe COCTOHH!de Gd • B H8CTOH!Il6~ pa6oTe nepHO~ nonypacna~a 

r /$1 
b onpe~enHnCH no KOnldlleCTBY HMeiO!IlldXCfl pa~H08KTHBHbiX. ~ep~ 

dJV dN e ISr 
n cKopocTH pacn~a eli. ;;[[. =- ;z __,v;; • Pa~noaKTHBH~. Tg 
nonyllaJICH KaK rrpo~KT pacn~a JJy'S'I, KOTOpbl~ 06pa30BMCH B peayn~

TaTe o6nylleHHH T8HTM8 npOTOHaM!d C SHeprldeit 660 MsB Ha CldHxp,O

~HKnOTpOHe OHHH. ~ 6Hno onpe~eneHo no cKopocTH pacn~a MaTe-,,., . 

pHHCKOrO RSOTOila lJy .Ha j3 -cneKTpOMeTpe C ~BO~HOH ~KycnpOBKO~ 

sneKTpOHOB Ha yron JiVZ HSMepHnaC~ K -nHHHH BHyTpeHHe~ KOHBepcHH 

caMoro CHn~Horo nepexo]la B pacn~e :0:/s'l c sneorne~ 327 KaB • Cxe-
. rp'S" Ma ypoBHe~ b R uyn~'.rHnon~HOCT~ nepeXO]la 327 K3B (E!) liSBeCTHH. 

CornacHo pa6oTef31, nepexo.n; 327 KaB BOSHHKaeT B 97,8% cnyllaeB 
' IS1 

pacn~a ]Jl/ , d.K = 0,0!!3, .t. =0,0!36. reoMeTpHlleCK!de ycno-

BHH npn6opa 6unn onpe]teneHbl nyTeM nauepeHHH K-KOHBepcHoHHOM nn
tJ'I 

HHVJ nepexoJta 662 KaB B Ba B Tex JJte ycnoBVJHX c Jdcnon~aoBaHneu 
.r. tn , tSf-

o6paa~oBoro nperrapaTa w • qldcno HaKorrVJBiliHXCH ~ep tt ,paB-
. IS~ I 

HOe liHCJIY pacnaBmldXCH ~ep lJg , OKaaanoc~ paBHID4 ~ =(!,!8± 

± 0,26).Io13• qeTHpeXKpaTHaH xpouaTorpawnllecKafl OliHCTKa noa»onuna 
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Bb!JtenHT~ .n;oson~Ho qHcTutt npenapaT TC 1w • lloTepn npn xnMJdqecKHX 

Onepa~HHX COCTaBHm'I (66±7)%. TiponaBe]leHHOe llepea 4 lleCH~a HSMepe

HHe a6COJIIOTHOll aKTHBHOCTH npenapaTa ITOK88MO, liTO OH HCnyCK86T 

5300 ± 500 1<- X KBaHTOB B l.utHYTY. YqTa OTHomemm L H K aax

BaTa. LJK =2,64[4~ nonyllaeu CKopocu pacna.n;a:.: =(I,9.t<J,2) •. 

.ro4 pacn~oB B uv.nyTy. TaRHM o6paaou, aHaqeHne nepno.n;a nonypac-
mptH r:r _? 

na.n;a lb I t/z = (2,8 ± I,2).Iu- neT. Bb!liRcneHHaH BenHliHHa 

, &;; ft = 7, 6 ± 0, 3 HecKon~Ko Bblllle, t~eM B .n;pyrnx cnyllaHx, Ror.n;a · ne

pexo.n; H,ll;eT uez~ COCTOHHHHMJd 3/2+[4I!J H 3/2- {52!]: Sm 1H-Eu's~ 
s 111 ISS"- CLLISS lJu 1.1":9- 'J'CIS.9 G!d IS.!I- 'Ft tS.!I 

I <? ) I 

(;Tp 161 7J IU IS' . r !SC 

~ b -- .vy u £ u -- e:;,d • Bse.n;eHHe nonpaBOK 

cornacHo CBepxTeKYtleit Mo.n;enn ~pa li8CTHliHO o6~HCHHeT paannqne B 

BennllnHax ft. Ha pucyHKe npHBeAeHa cxeua pacna]la 76"'~ 

ABTOp BblpazaeT 6narOA8PHOCT~ K.H. rpoMoBy aa 008]!8HHeycJIOBHR 

JtnH BHnonHeHHH HacToamen pa6oTbl, A.~. HoBropoAoBy n H.A. Re6e.n;esy 

sa MHoroKpaTHoe XHMHqecRoe paa.n;enenHe rrpenapaToB, A.H. CnnaHT~e

BY aa orrpeAeneHne aKTHBHOCTH HCToqHHKa, H.M. AHTOH:&esoit H B.E. 

CMHpHOBy aa npe,1\0CTaBJI6HHe cneKTpOMeTpa C MHOrOK8HM~HHM aHaJinaa

TOpOM, B.H.TioKpoBcKouy sa npe.ziOCTaBJieHne o6paa~OBbiX npenapaTos 
o:r 

Cs , M.rr. ABoTnno~, B.r. KanHHHHKosy, B.a. Cepreesy aa nouom~ 
s naMepeHHHX H R.K. ITeRepy H B.r. ConoB~eBy sa o6cyJJt]leHne peayn~
TaToB. 

ReHHHrpa)\CKHM OP.1\6Ha ReHHHa rocy,1\apCTB6HHNH yHllBepcnTeT 

HM. A.A.Ji(,llaHoBa • 
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KOHBEPC~OHHb!E 9AEKTPOHb! <DPAKU~M £"-

B.M.PoraqeB, E.H.POZHH, r.c.KaTUXHH 

UHpKOHHfi B~e~nnca HS cepe6paaoit MHmeHH, o6nyqeaaon npo

TOHaMH c aaeprHefi 660 MaB c nouo~ro pacnpe~e~zTe~DHOit xpouaTo

rpawww Ha WTOpo~acTe - 4. Heno~BHZHOfi wasoit C~Y3H~a 6~HSTH~-

2-reKCH~-opTOWOCWOPHaH KHC~oTa. Hs 0,5 M asoTHOKHc~oro pacTBopa 

Ko~oartoit nor~omaroTcH: Y, Mo, r.~,.Ak . 
Iloc~e y~a~eHHH Y H Mo KOH~eHTPHPOBaaaoit H.J/03 , Zt 

H .Jifc BHMI1Ba~HCD coBMecTHo 25 M Hce • 06'l>e~Haeaaaa WPaK~Ha 
£ t. - Jl!c no;nBeprMac:r. noBTOPHOMY pas;ne~eawro aa aHHOHHTe AB-!7. 

nna 3TOrO paCTBOp ynapHBMCH1H aKTHBHOCTI> HaHOC~8CD Ha KO~OH

KY c aHHoazTou B ifNHce • Z-r, B!1MhlBMcn SM Hce +-o,IHHF. 

CneKTp KOHBepCHOHHNX a~eKTpOHOB ~HpKOHHfi wsyqMCfi O~HOBpe

MeHHO Ha ~Byx fi -cneKTpOMeTpaX. 

Ha uarHHTO-nHHSOBOM j3 - cneKTpoueTpe c npouezyToqauM 

yCKOpeHHeM /!/ HCTQqHHK ~3 UU. nonyqMQfi TepUMqeCKHK Hanune

HHeM aKTHBHOCTH B BHCOKOM BaKyyMe aa a~IOMKHHeByro wo~Dry To~mw

Hoit 5~. MsyqMCH cneKTp KOHBepcKOHHHX a~eKTpOHOB B o6~aCTH 

M~HX SHeprHfi. 

Ha C~BOeHHOM MarHHTO-~HH30BOMjB- cneKTpOMeTpe COBn~eHKit 

/2/Hsyqa~Cfi O;llHHOqHUit cneKTp H cneKTp COBn~eHHit. 06HapyzeHU 
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KOHB6pCHOHHH6 3H6KTpOHH nepeXOAOB 28,9 K3B H 241 KBB. 

Cy~H no H3MepeHHHM Ha OdOHX cneKTpouerpax, ydHB8HH6 HHT6HCHBHOCTH 

KOHB6pCHOHHhiX HHHHJ:i nepeXOAa 28,9 K3B R HRHRlf {K~oL +/1 +.AI) 

- 241 npOHCXOAHHO C nepHOAOU {I4-I7) ~aCOB. 

TiocneAHIDID H3 JKa38HHhiX HHHHfi MU OTHOCHM K pacnaAJ E30TOna 
:I g, 
~'l.. 

CpaBHeHne sxcnepHYeHTMLHHX :a ra6nH~HHx pasHocre~ 3Heprnn 

KOHBepCROHHHX nHHH~ CBH,l\6T6Jil>CTByet 0 TOll, tiTO ICOHB6pC11H 

K - nepexo.n;a 28,9 K3B npo:acxo.ztHT B s~pe ~ =39 ( Y ) , 

r.e. ero cne,l\yeT np:anRcatL pacn~ ~HPKOHHeBoro H30'!ona. 

COBIT8.,!1;6HHI JIHHIDI ( K + L + M + .N ) - 241 c BHHHeli 

( L + M + .N ) - 28,9 K3B He H~,ll;eHo. 

HayqHo-nccneAoBarenLCKHH ~:as:aqecKHH HHCTHTYT lrY . 

n H r e p a r y p a 

I. B.c.nzenenoB, H.M.Pora~eB. MarHRTo-nHHBOBHH jS-cneKrpo

uerp c npoue:m:yro~HHM ycxopeH:aeu. Tes:acu AOKnaAOB Ha X 

COBe~aHHH ITO HA6pHOfi cneKTpOCKOITHH B r. MOCKBe~I960 r. 

2. B.A.Cepr:aeHKO. HsBeCTHH AH CCGP, cep.~ns.,22,I98 (1958). 

3. B.C.~enenoB, R.K. TieKep. Cxeuu pacnaAa paAHOaKTHBHhlX 

HAep • llsA. AH CCCP, M-R1 I958. 
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BPEMH !H3HH B03EY~HHOfO COCTOHHKH 1174 K3B 

( 3+ ) B HnPE 172 

B.H. ronoB:aH, B.c. ~:m:enenoB, rr.A. TnmxnH, 
H.A. lli:amenOB 

Bpeun lli:H3HH ypoBHH II74 K3B (3+,K=3) H8Uii H3MepeHo Ha 

c~BoeHHOY '!opon.n;MLHOM j3 -cneK"XpoMe'!pe I 11 Me'!o~ou 
38.,!1;6plll:aHHHX COBIT8.,!1;6HH~ rry'!eM HSytteHHH pacn8.,ll;a Lu172

- ycr72. 

ITpenapaT Lu 172 dun nonyt~eH no peaxn:aH .%. +f1 (660 M::JB) 

B OHHH. H3uepeHHR 6unn HaqaTH qepe3 Mecn~ nocne odnytteHHH TaH

rana. Paapeman~ee Bpeus ducrpo-Me~neHHOfi cxeMH coBna,ll;eHHfi 

COCTaBJIHJIO 0,9 .I0-8ceK. 

CneKtp 3a,!1;8plll:aHHHX COBITa,li;6HHJ:I CHHMMCR B yCJJOBHHX, KOr~a 

O~Ha nOJIOBHHa CIT61tTp0M6'!pa dh!Jia Hac'!pOeHa Ha KOH:BepCHOHHyx> 

JJRHHJO L -79, a .n;pyras - Ha M-90,6 !:JC172 (pnc.2). 

0dpa60'!Ka Kp!iBhlX npO!i3BO)(RJI8CL ho M6TO,l\Y HLIOTOHa 
131 

• 

ITonytteHHHJ:I pe3yJJLTaT T '/z =(0,8 ~ 0,3).10-8 ceK. B npe.n;enax . 

norpemaocrn cornacye'!cH c 

Ha 13 1 uero.n;ou .} - J' 
IO-l:Scex. 

.n;aHHHMH H3MepeHHJ:I XepcKHH.n;a 11 ~oca

-coBna,l\eHHn - T 1z =(0,84~ 0,04). 

B npHB6)(8HHYD HauR norpelllHOCTL BXO)(RT BKJI8.,!1; OT KOH6~Horo 

BpeueHH :m:nsH:a yponHelii 79 K::JB (2+, K=O)-T T~ =(r;s~o,r).ro-9cex 
n 260 K3B ( 4+, K=O) - T '/z. =0, I. ro-9 ceK 13 I. 

~Jifl npoBepKH padOTH Halllelii 113M8pHT6JILHOJii CHCT6Mbl dh!JI npo.n;e-
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~aH KOHTpOnLHHn OITHT no H3MBpBHHD BpBMBHH ZH3HH ypOBHH 482 K3B 

B !i;_ I8I. IloJiytteHHOe :3HatteHHB T '/z. =(I,2.:t0,3).I0-8 CBK 

HB npOTHBOpBttHT JIHTBpaTypHHM ~aHHHM. 

( ) 0-8 l4i T '/z. = 0,9.:tO,I • I ceK H T t/z =I,06.I0-8ceK /5/ 

Bupaxaeu dJiaro~apHOCTb r.C.HOBHKOBY sa npnroTOBJIBHHB 

HCTOtiHHKa. 

]eHHHrpa~CKHM op~eHa ]eHHHa rocy~apCTBBHHHAyHHBepCHTeT 

HM. A.A.!~aHoBa • 

JIHTEP ATYP A 

. 

I. E.C.nxe~enoB, II.A.TnmKnH, H.A.illHme~oB. MaTepnanu XI exeroAHoro 
coBe~aHHH no·a~epHon cneKTpocKonnn, Pnra, I96Ie 

2. T.Newton, Phys.Rev.,~1449 (1950). 

3. B.Herskind, D.Fossan, Nucl.Phys.,~, 489 (1963). 

11. 3.EepJIOBHtt. H3BBCTKH AH CCCP, cep.!lJns., I9, 343 (!955). 

5. H. de Waard, Physica, 18, 1151 (1952). 
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9
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---'ir1r,-- fUS 4f } i<"J , ,®II mit J' 
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5ltO B'} 

• ! 18,7 2' 
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Pnc. I. ~aCTb cxeMH pacnaAa 
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Nc. 
150 

enNc 

a) 

75 
-f 0 

-2. 

2> 
~"r: 
~dqd'. 

'9'v .,.."' .. , 
0 c-,.of' 

+f +2 +3 +4 tj"f0"1cr~< 

-4 
+ 5 t4 • fO cr1< 

PHc. 2. a) KpHB&e "oucrpux" H "aa~ep~aHHux" 
COBlla~eHH«. 

o) KpHBa.fl "aa,7\epmuHux"coBna.n.enHn B noJiyJiorapHtP
MHqecxou uacmTaOe 

34 

MACCI:l l130TOHOB 11 8HEPrl111 CBHS\1 HYKJIOHOB OT 

CAMAP"H no ~IDTEU¥.H 

P.A.neuRpxaHoB, B.B.nopoxoB, M.l1.naxya 

/I/ nna R3M6p6HRfl M8CC CT86Rn»HUX H~ep 6un HCllOHh30B8H 

MaccneKTporpaw c ~BOttHon qoKYCHpOBKOtt. Cpe~Hflfl paapewaiD~afl cnoco6-

HOCT» npn6opa paBHHnac» 50000-70000-

l13M6p6HHfl npOH3BO~RnHC» C llOMOmPD ~6H6TOB, o6pa30B8HHUX 

opraHHqecKRM coe~nHeHHeM R HaMepaeMHM HaoTonoM. Macca Kam~oro 

H30TOna B&qncnanac» H3 H6CKOHhKHX H63aBRCHMUX ~6neTOB paannq

HOrO opraHnqecKoro cocTaBa. 

ITpRMeHeHRe HecKon»KHX ~6neTOB npn H3MepeHHR Mace& HeH3BecT

Horo HaoTona noaBonano KOHTponnpoBaT» 11BHYTPeHHIDJ011 cornacol!aH

HOCT» peayn»TaTOB. I{poMe TOrO, KOHTpon» KaqeCTB6HHOCTH ~aHHUX 

npOH3BO~HHCH nyTeM H3M6p8HHH 11H30TOnHUX11 ~6neTOB 1 T.e. ~6neTOB, 

o6paaoBaHHhlX ~BYMH coce~HHMH HaoTonaMH·~aHHoro sneueHTa, a HHor-

• ~a H paannqHux aneMeHTOB, c paaHHuen B Maccax npHMepao Ha o~HY 

HHH ~Be e~HHHUU MaCe&. 

OKoHqaTen»H&e aHaqeana uacc HaoTonoB B&qncnanHc» c yqeTOM 
11Beca" naMepeHHH. Cne~eT OTMeTHT», qTo BennqnHa uaccu n106oro 

.H3MepeHl!OrO H30TOlla HH npHM0 1 HH KOCB6HHO He 3aBHCHT OT H3Mepe

HHH ~pyrnx Mace. 
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o+.__ o- EETA- TIEPEXOAU 

M111naH B:rm.l(ymKa 

CBoncTBa )3-rrepexo.Z(oB rrepBoro aarrpemeHIIIH oouKHoBeHHO 

oo'DHCHHIOTCH BJIIIIHHIIIeM xynoHoBcKoro nomi H.l(pa Ha j3 -pacna.l( /I/. 

0,l(H8KO OOJiee ,l(eTSJI:&HOe p8CCMOTpeHIIIe 0+ .._ Q- j3 - nepeXO~OB llOK8-

3HB8eT, qTQ STill nepeXO.l(H MOXHO paa,l(eJIIIIT:& H8 Tplll rpynnu: 

a) KynoHOBCKIIIe nepexo~u (~nH HIIIX BHrrOJIHHeTcH HepaBeHcTBO 

fJ6-"t>>Sts ), 

B) peJIHTIIIBUCTCKIIIe nepeXO~bl ( f ;a:_:; -<!"- f .Ys ) 
) 

c) cMeJUaHHble rrepexo~H ( ~ J~. t ~ J Ys ) • 

PeJIHTUBllCTCKI/Ie rrepeXO~H UMeiDT CBO~CTB8 paapellleHHhlX rrepe-

XO~OB: C(E) =canst j CTeiTeH:& rrpO.l(OJI:&HOn ITOJIHPIII38ltllllil paBHa ± z · 
Y KynoHoBcKnx rrepexo~oB C (E) aBnHeTCH ¢yHKLtlWn aHepr111n 

aneKTpoHa; B cnyqae ~--nepexo.Z(oB C(E)BoapacTaeT Ha 4-5%;.l(JIH 
+ ' J3 - rrepexo~oB YMeH:&maeTCfl Ha 2-3%. Tipo~on:&HaH nonHp11138ltlllfi 

j6--rrepexo~oB .l(OJIXHa obiT:& paBHa B oonacTn ManhlX aHepr111n I03-I04% 

[[) . 
BenwmHa ~lot KynoHOBCKIIIX nepexo~oB ~onxHa aaBliiCeT:& oT t 

cne~IDmli!M o6p830M [Z) eog i• t -.Jl-,1~ l _; J/ - ITOCTOHHHBH, B TO 

BpeMH·K8K y peJIHTliiBI/ICTCKIIIX rrepeXO,l(OB IIIMeeM: 

·f'J t t. = B -::ze; z- 2-Efl [ 1 ... t.l.f/g z.J, 
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r~e ~ - aHepruaj6-pacna~a • 

.l!Jut KowtpeTHoro aHaJiuaa 61Dl ucnoJI:&aoBaH cneKTP Tt 206 , 

uauepeHHHn Rou~epou u XoyBeuf31. EHJia onpe~eJieHa BeJIH~HHa 
. Jys 

X•-L J~f: ; KOTOpaH paBHHJiac:& X = I? ,8 (npu 'Z0 =1,0), 

X=I?,I(Zo=I,2), X=I2,5 ( Zo =1,5) H. X =15,5 (npH 20 =1,2 R ycpe~

HeHHH aJieKTpOHHUX ~yHKUllfi 06~euy ~pa). 9TO 3Ha~eHHe HaxO~HTCH B 

cornacuu c BeJiu~nHofi, ~aHHOfi ApeHcou u ~HH~eprouf4] , ~To HBJIHeTCH 

Henpauw ~oRaaaTeJI:&CTBOM Taro, ~To yBenn~eHne .A npH 'If' - BapHaH-

. Te Bbi3BaHO C 'tfC C~rJiaCHO '1/y~1KMTe {5} • 

RHCTHryr H~epHUX HCcne~oBaHHn 
qexocnoaan&oU AKa~eKHH HayK . 

R H T e p a T y p a 

I. V.B.Berestezky, B.L.Joffe, A.B.Rudik, K.A. Ter-Martirosyan, 
Pbys.Rev....,m, 522 (1958~. , 

2. E.J .Konopinsk.v B KHHre 3Br6aHa liera- rawa cnexrpocxonxs: 
" 

3. D.A.Howe, L.M.Ranger, Pbys.Rev.,E!!;, 523 (1961). 

4. T.Ahrens, E.Feenberg, Pbys.Rev., !'!21 64 (1952). 

5. J .Fujita, Pbys.Rev.~E&· 202 (1962). 
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rAMMA-IIEPEX0,1!ll BbllliE 132 K9B B 2)_yi6I 

].BepHep, x.rpa6ep, x.so~aH, K.X.KayH, R.~yHKe 

raMMa-nepexo~Ll ~0 132 K3B OT pacria~aTCI6I (? ,2 ~HH) MCCJie~o
BaJIR aBTOpb! pa60T [I-6] • EapaHOB H ~p. [SJ Hai!IJIH 

1
RpOMe Taro, raMMa

nepexo~ c aHeprHei1 2?5 xaB n BKJiroqunu ero B cxeuy pacn~a 7'g161• 

HacToa~aa pa6oTa npoBo~nnac:& c uen:&ro Hai1TH OTBeT Ha Bonpoc o noa· 

. MOJltHOlf B036yllt~eHHH ypOBHefi > 132 lt3B B fj)JII6I OT pacn~a 1'C !6!. 

RcTo~mm Tb 161 6biJI nonyqeH 06Jf'JlleHHeM oqu~eHHOro (OT 'T'C159) 

~dj3 TenJIOBUMH HefiTpOHaMH H TIOCJie~ID~HM B~eJieHHeM TC161 MeTO~OM 
HOHHoro o6ueaa. ~auepeHne 6eTa-cneKTpa nponaBO~HJioc:& npn nouomn 

JIHH30BOrO cneRTpOMeTpa. raMMa-cneKTp 6biJI H3MepeH CUHHTHJIJIHUHOH

HbiM cneRTpOMeTpOM CO 100-KaHaJI:&Hb!M aMnJIHTY~Hb!M aHaJIH3aTOpOM. 

CneKTpu raMMa-raMMa- H 6eTa-rauua-coBna~eHHi1 HCcJie~oBannc:r, ~Byx

uepauu 2048-xaaan:&auu aHaJinaaTopoM,cneKTp e-raMMa~coBn~eHull 

6b!JI CHHT npH TIOMO~H JIHH30BOrO CTieKTpOMeTpa, BKJIID~eHHOrO B COBTia

~eHHe CO CUHHTHJIJIHUHOHHb!M cq~T~HKOM. B ( -cneKTpe Ha6Jiro~aiDTCH 

HHTeHCHBHb!e ~OTOJIHHHH C SHeprHHMH 25,45 H ?5 K3B H CJia6ue JIHHHH 

I06,I30,290,340,4I5,4?0 H 545 KaB (uHTeHCHBHOCT:& aTHX JIHHHfi 

y6NBaeT C nepHO~OM TIOJIYpacna~a ( ? ±2) ~HH ). ~3 H - H ..ftj'

CTieKTpOB COBTia~eHHH CJie~eT, qTo (-nepexo~ 290 K3B H~eT Ha 

ypoBeH:& 74,5 K3B 1 a nepexo~ 545 K3B B OCHOBHOe COCTOHHHe .2)_/GI. 

EHJIH Ha6nro~eHu coBnaneHHH K -RBaHTOB aHeprui1 4?0 H 415 K3B c 

x- KBaHTaMH ~0 80 K3B ~ COBTial!eHHll Ex < 80 lt3B - E K = 340 K3B I 

BepoHT~o,o6~HCHHIDTCll Teu, qTo B036YR~aeTCll ypoBeH:& 212 KaB 

4! 



(BTOpOit poTaUHOHHHii ypoBeHI> COCTOllHlm' 1F - [521] , cu./4/) J' -rrepe

XOJ(OM 340 K3B • 

ITpe](~araeTcH cxeua pacrra](a TC161 (pHc.I), B KOTopyn BBOJ(HTCH J(Ba 

HOBhlX ypOBHH·365 H 545 K3B. B03MO~HO, qTo OHH HB~lliDTCH COCTOHHHH

Mli HeqeTHOrO Hei!TpOHa I/2 - {521] U 5/2 - [5!2} COOTBeTCTBeHHO. 

UeHTpa~I>HuR HHCTHTYT HJ(epHott wHaRKn PocceHJ(opw /~pea](eH (r~)~ 

] H T e p a T y p a 

1. B.N.Subba Rao, Nuovo Cimento,~, 477 (1962). 

2. R.L.Graham, J.S.Geiger, G.T.Ewan, Bull.Am.Phys.Soc.~ 
~. 72 (1961). 

3. P.G.Hansen, O.Nathan, O.B.Nielsen, R.K.Sheline, 
. Nucl.Phys. 7~, 630 (1958). 

4. D.Bes, Nucl.Phys.,~,645 (1958). 

s. C.A.EapaHOB, JO.~.POJ(HHOB, r.B.lllHIIIKHH, ].B.tfucTHKOB, 

EBT~J34, 1367 {!958). 
6. J.M.Cork, M.K.Brice, L.C.Scbmidt, R.G.Helmer, Phys.Rev., 

104, 481 (1956). 

7. K.H.rpoMOB,E.C.~e~erroB, B.3BOJII>cKa, H.3Bo~:r,cKntt, 

A.B.So~OTaBHH, ·].].lleneKHC, s.s.rre~eKHC. HaB. AH CCCP, 

cep.wl'la., 27, I95 (1963). 
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Ta6mtna I 

E K3B VlHTeHCHB-
lo~jt 

KJracmtwR- ITepexo]( /Ja HOCTI>,% KaUHll 

590 ± IO 8 7,8 ah 3/2+ [4II]-5/2+ [642] 

520 ± IO 59 6,8 Iu 3/2+ [4II]-3/2- [52!] 

440 ± 20 33 6,8 Iu 3/2+ [4nJ- 5/2- [52I} 

200 ± 30 O,I + 8,3 ? (I u) 3/2+ ~II]-I/2 [52!] 

45 0,05 + 6,6 (Iu) 3/2+ (4II)- 5/2- (512] 

+ llHTeHCHBHOCTR B3HTU H3 J(aHHUX rauua-cneKTpa. 

Ta6JIHUa 2 

E1 ,KaB llHTeHCHBHOCTI> 
B J(O~HX pacrra](a 

75 n++ 

I06 ..... 0,230 

I32 ....0,008 

235 ±IS .l 0,008 

290 + IO - "-0,080 
I 

340 ± 20 ....o,oo7 

4!5 ± IO ~o,OIO 

470 ± IO ----0,015 

545 ± IO ~0,025 
--

++ BaHT Ha pa6oTuf3]. 
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'7• (<II] 7,2d 5<5 (5~- (512]) ---.~~','-----~----~~~~: 

!;90± TOkrV/B%{7.8 

' ' I I I I I : 365 (~ • .,- [521]) 
I 

Jg; 
I 

I 

I 
I 

~J- 212 ~r 
1.70 

J I . I' II' 13165 ~ -, II L:;7
• 1 ~~.98 ~-

D 161 
66 :r 95 

Pnc. I. CxeMa pacnaAa 
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7,.5 3?- [S27] 311S 

~.77 ~+ 
25,6 5'2_ [523] 28ns. 

0 52+ [6~ 

Tt; I6I 

) 

\ 
( HOBblE 9KCI1EPIIIMEIITAJI1HbiE ,l!AH!Iill: ITO CllEKTPY KOHBEPCIIIOHHbiX 

9JIEKTPOHOB ijEPIIIEBOl1 ~PAKUJ/lill 

E.C.~xenenon, A.H.Me~Be~en, A.Mectep, H.~.Y~eBaTKHH, 

C.A.IlleCTOUaJIOBa 

B HacToamen pa6oTe no~Bo~HTCH HTor ~3Y4SHHH cneRTpa 

ROHB6PCHOHHhlX aneRTpOHOB ~epHSBO~ ~paKUHH B o6naCTH aHeprH~ 200-

900 K3B/l/. 1/lauepeHHH npOH3BO~HnHCn npH UOMOmH j3 -cneKTpOMSTpOB 

c ~ByKpaTHon ~OKycnpOBKO~ Ha yron I8o0121n JiV2 131. CneKTP oKa-

3aJICH 0~6Hn CnOXH~M. 06HapyxeH~ nHHHH, nepHO~ y6HB8HHH HHTSHCHB

HOCTH ItOTOpbiX COCT8Bn!UI~5, I7 t 20, 35 H 74 qaca. EonniDHHCTBO 

nHHH~ y~anocn n~eHTH~H~npoBaTn. Hnxe npnBeAeH~ sKcnepHMSHTannHNe 

peaynnT8T~ (B CK06Kax yR838HH OTHOCHTennHH6 HHT6HCHBHOCTH nHHH~). 

Ce'3s(r'h :fl,Z:tO,Zv): 

I/L206 /6:J;.I/; 2/ K265,2 /IOO/; 3/L265,2 /I3,4:J:I,7/; 

4/ KS00,6 /38,6:J:I,4/; 5/ M265,I /3,40:J:0,35/;.6/Jf265 

• /I,I±0,4/; 7 /1..300,6 /7, 7:J:0,4/; 8/ MS00,6 /2,4±0,2/; 

9/ K377 /O,I6:J:0,08/; IO/ K379 /I,75:J:O,I8/; II/ K387 /0,77:J:O,I3/; 

I2/ K397 /0,62:J:O,IO/; I3/ K399 /0,39±9,IO/; I4/L377 /-0,03/; 

I5/L379 /0,29:J:0,06/; I6/ M379 /O,IO:J:O,OS/; I7/ 387 /O,I6:J:0,04/; 

I8/M387 f~0,06/; I9/l.397 /O,IO:J:0,4/; 20/ L 39.9 /0,08j:0,04/; 

2I/ M397 /N0,03/; 22/fe40I /~0,05/;23/K482 /I,5±9,2/ ; 

24/ K5I7 f7,42:J:0,3I/; 25/ M482 /0,08±0,04/; 26/ K545 /0,37±0,07/; 

27 I l.. 5I7 /0,99:J:0,08/; 28/ M5I7 /0,30:J:0,08/; 29fK567 /0,3:J:O,I/; 
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30/ K572 /4,70±0,36/; 3I/K576 /2,35±0,2I/; 32/ K606 /7,I±I,I/; 

33/ ~ 576+M572 /0,5±0,2/; 34/ M576 I "'0,09/; K62I /O,I4;t0,04/; 

36/L.606 /0,92±0,IO/; 37/ M606 /0,28;t0,08/; 38/ K664 I 0,90±0,09/; 

39/ L 664 /-vO,IS/; 40/ K782 /2,48;tO,I5/; 4I / K808 /O,I6±0,0~/; 

42/ L 782 I 0,40±0,06/; 43/ K827 I I,I3±0,I3/; 44/L808 /-0,03/; 

45/ L 827 /0,2!±0,04/; 46/ K870 /0,62±0,05/; 47/ L 869 /O,II;t0,03/; 

48/ K904 /0,33±0,06/; 49/ (L + M) 904 /0,07±0,03/; 

C 131/n / 
e ~~ =3~t.S:t-0-5va.c : IfK254,2 /!00/; 2/ L,254,I 

/36,7±I,5/; 3/ M253,9 /I2,I;t0,7/; 4/ K446 /0,4±0,2/. 
• 1 13Y//;1 _ 7h ;· 

[JQ, ,~ - TYV : I/ K562 /II,9±3,I/; 2/ K604,6 

/IOO/ 3/ 604,6 1 I6,0±1,5/. 
I 13S rm . 
LJa, '/ 1z. =I9,8+0,2 ~.) : I K479 

A=I32 /7'~-5-6 ~./: 1/Ee 307,0 I 7,2;t0,8/; 2/Ee 323 

/J:,1±0,8/; 3/Ee325 I 2,I!_0,7/; 4/fe329 I 3,2±I,O/; 

5/fe392,2 /2,4±0,4/; 6/fe397,0 / 2,6±01 3/; 

7/fe404,7 /I,5±0,7/; 8/fe412 / 1,2±0,4/; 9/ K464,1 (IOO) La.132 ; 

IO/ Ee437 /18±!+/; II/ .fe452,5 I 5,I±I,5/; 12/ L464,0 /I6±2/ 

13/Ee470,6 /7,7±2,0/; 14/~483,9 / 01 9±0,2/ IS/ K539 /8,9±I 14/ 
La.I32 

llHT8HC.I1BHOCTH nHHHH .fl~/32 T~..,S-6y YCHOBHO COC~UTaH~ OTHOCH-
T8HbHO K464,I La.I32. . 

HeH~eHTHWHUHPOBaHH~e HHHHH: 1/[~~6/~ ~ 35 ~./; 2/fe364; 

3/ Ee 677. 

llorpemHOCTb B onpe~eneHHH SHa~eHHtt SHeprHtt XHHHtt COCTaBnH

eT 0,2% B HHTepBaneEe= 200-300 K3B H 0,3% npu Ee> 300 K3B, 

46 

. : 

ABTOP~ B~paEaDT 6naro~apHOCTb K.H. rpoMOBY sa npe~OCTaBne

HHe HCTO~HHKOB; B.A. EananaeBy, B.n. BHTMaHy, A.C. ~eHHHy, A. 

MemTepy, H.M. llianaeaoH 3a noMO~h B H3MepeHuax. 

BceCOJ03HID1 Hay'lH0-.11CCHe~oBaTeHbCK.I1H HHCT.I1TyT MeTpOJIOrUH 

HM. n.11.l.leH~eJieeBa 

ll H T e p a T y p a 

I. n.enenoB E.G., Me~Be~eB A.H., Y~eBaTKHH H.~.H lliecTonanoaa C.A., 

HsB. AH CCCP, cep.~Ha.1 23, 204 /I963 / •. 

2. Y~eBaTKHH H.~., Tpy~ HHCTHTYTOB KouHTeTa cTaa~apToB,Mep 

H HSMepnTenbHUX npH6opoB, B~n. 69 /129/, 95 I I962/. 

3. lliecTonanoBa c.A. HaB. AH CCCP, cep.qnm.1 25,1302 /I96I/j 

Nuclear Instrum. ana Meth.,1Z, 94 (1962). 
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0 llEPJ..tOJlE IIOJIYPACIIAJlA OCHOBHOrO lit J..t301AEPHOrO COCTOHHJ..tiA 

JIKITE@ff--J74 

B.A.EaJiaJiaeB, E.C.JlllteJienoB, A.J..t.Me,liBe,lleB, A.A.MelliTep, 
11.~. YqeBaTK11H 

HaBeCTHo, qoro y Lui74 11Meeorca 2 11aouepa III. 

EOHHep 11 ,llp./2/ H3MepHJI11 nepHO,liU llOJiypacna,lla 3THX 1130MepHUX 
' ' 

COCTORHH!!: (I40 ±IO ) ,liHefl 11 (!300 ± ISO) ,liHe£1. 0,l1Ha!W aBTOpU 

He ,lleJiaiDT 3aKJiroqeHHH 0 TOM, KaKOH 113 nep110,liOB COOTBeTCTByeT :1130-

yepHOyY, a KaKOH OCHOBHOMY COCTOHHHID. 

. B npOWJIOM ro,lly H8MH 6UJI 113MepeH cneKTp KOHBepCHOHHUX SJieKT

pOHOB Lu.I73,I74 B HHTepBaJie aHeprHtt 540-I450 K3B np11 nor.wm» j3-

cneKTpoMeTpa c .liBYKPaTHOfl ~oKycHpoBKofl Ha yroJI J.fVE • B cneKTpe 

6UJIH 06HapymeHU JIHH11H, COOTBeTCTByromHe nepeXO,llaM 994 K3B H 

I243 K3B Lui74 • 

B 3TOM ro,lly Mbl np0113BeJI11 ITOBTOpHUe ~3Mep.OH11R 3T11X JI11HHM 

C TeL! JKe HCTOl!H!aKOM •. l{OHTpOJI:& 3a ITOCTOHHCTBOM YCJIOB!al! OilbiTa 

ocymeCTBJIRJICH H3MepeH110M nepHO,lla ITOJiypacna,lla Lui73 
ITO JI11HHHM 

K-272,5 H K-636, 7 K3B. IloJiylleHHOe HaMH 3Hal!eHvJe T I/2 = ( 550± 

± 80) COrJiacyeTCR C JIJaTepaTypHUMH ,llaHHUMH (499±5) ,110 / 21 • 

3a 340 ,liHOM, npowe,lllliHX MOlK.l\Y .liBYMR cepRHM», JaHTOHCHBHOCT:& 

JIRHHR K-I243 K3B npaKTRl!ecK» He 113MOHRJiac:& ( TI/2 >800 .liHel!). 
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l'lHTOHCRBHOCT:& JI11H11:11 K-994 K3B yMeH:&lliUJiaC:& COOTBOTCTBOHHO ne

p110.liY noJiypacna,lla T I/2= (I50±40) ,l1Hel1. 

Jlmi BURCI!eH11fl, K8KOH 113 nepHO,liOB COOTBeTCTBYOT OCHOBHOMY t 

a Kaitoi1 - 1130MOpHOMY COCTOHHHID, Mbl Ol(OHllJI11 nepl'!O,ll ITOJiypacna,lla 

nepeXO,liOB 59,I K3B l'I 67,I K3B. 8TU nepeAO,liU, COrJiaCHO /I, 4/ paa

pHlltaiDT 1130Mepaoe cocTOHH11e Lu 174• ITo Ham11M ,llaHHb!M T I/2 .:: 200 .liHel!. 

8TO 3Hal!OHHe ITpOT11BOpel!RT ,llaHHbiM pa60Tbl /S/, B KOTOpOl1 aBTOpU npH

IT11CUBaiOT nep110.11 !300 ,liHe£1 1130MepHb!M nepeXO,li8M. 

PeayJI:&TaThl HaWHX HCCJie,liOB8Hl'IH ll03BOJIRIOT C,lleJiaT:& CJie,llyromHe 

Bb!BO,llhl: 

I. OcnoBnoe cocoroHHHe Lui74 pacna,11aeTcH c nep110.liOM TI/2 = 
I300 .l1Hel1. 

2. J..taouepHoe cocTOHHHe Lui74 pacna,11aeTCR c nepHO.liOM TI/2= 
I40 ,liHOM. 

3. IlepeXO,ll I243 K3B. B036YJK,llaeTCR C OCHOBHOrO COCTOHH11R. 

4. 11epeXO,ll 994 K3B B036YJK,llaOTCH C 1130Mepnoro COCTOflHHH. 

ABTopu Bb!paJKaroT 6~aro~apHOCT& C.A. lliecTonaJioBol1 sa o6cYJK

.liOHue pe3yJI:&T8TOB 113MepeH11M. 

BCeCOI03Hb!l1 H8YllHO-HCCJie,liOBaTenbCKHl1 11HCTHTyT MOTpOJIOrHH 

HM. ).(.£1.Meii,lleJioena • 
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] H T e p a T y p a 

I. PouaHoB B.,. 1/lo;n;Ko M., TytJ:Kemr<I B. MaTeptumu ri-ro coBemaHHH 
ITO He.ltTpOHO-;D;Ct])HUlfTHhiM lf30TOITaM pe;n;KHX 36.M6Jil> 1 T.I, Jly6Ha 

1 1959 r. · 

2. Bonner N.A., Goishi W., Huthin W.H., Isdings G.M. and 
Tewes H.A., Phys.Rev. 1 127, 217 (1962). 

3. Ea~anaeB B.A.,~e~erroB B.C.~Me;n;Be;n;eB A.III.,Yl!eBaTKHH III.~. 
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4. Harmatz B., Handley T., Mihelich J., Phys~Rev.1 .tl2,1345(1.960). 

5. KoBpHrMH o.~., ]aTblilleB r.~., CrreKTpoMeTp c ;ZJ;BO.ItHO.It WOKYCM-
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PACTIA;U Tu I66 

8.Tipei16Hill, K.IlaBJIHK n K.CTpntJ:HeBHtJ: 

UeJinro HacTonme.lt pa6oTu HBJIHJIOCn no~yqeHne 6o~ee rro~Hb!X CBe

;n;eHuiii 0 6~lf3KO JJeliW.ll\J/lX ypOBHflX 2I37 .3 If 2!64.6 K3B lJ6THO-tiCTHOro 

R;D;pa ~~ fri66. 

. B pa6oTe lf3YIJCHhl CTI6KTpL! tlJOT03~CKTpOHOB H KOHBCpC110HHbiX 

sJieKTpoHoB (pMc.I) M nosnTpOHHLli1 crreKTp Tu 166Ha MarHMTHOM crreKT

poMeTpe C ;ZJ;BOiiiHOll t])OKYCli1pOBKOlil C pa,nMyCOM CTa6M~nHOtl OpOHTbl 22.5 

CM. 

IlOJIYIJCHHble ;ZJ;aiiHhiC 00 OTllOCMT6JinHb!X MHT6HC!.JBHOCTRX J'..nepe

XO;ZJ;OB, KOHBepCMOHHhDC 3JICKTpOHOB H OTHOC:UTCJ!nHhiX K03cp\f;YJUHCHTaX 

KOHBCpc:tH-1 CBC,ll6Hhl B Ta6mm;y I. 

~fl rrepexo,na 2057.3 K3B ;ZJ;BYMR ITyTflMM ClhlJI orrpe,llCJICH a6cOJIJOT

HbiH K03qJifltlUYJCHT KOHBCPCH:U: 

a) 113 cpaBHCHY!fl C :U3BCCTHbiM K03lpqlHU:U6HTOM KOHBepCY!YJ rrepeXO,Ita 

1600 KSB La 140, cpoTosJieKTPOHbl H KOHBepcYJOHHble SJieKTpOHbl I\OTOpo

ro 6hiJIM M3YIJCHbl B Ta!UIX lll:C YC~OBllflX KaK :U Tu 166 , OH OKa3a~Cfl 
paBHhiM: 

~= (0.88 + O.I5). ro-3 
K2057 -

6) AHaJiorMIJHhle cpaBIIeHnH c naMepeHHHMH Cs I3? B Tex lite 

5I 



. YCJIOBHfiX ( C TOM JIUUil> paSHH~etl 1 liTO CBe,l4eHJm 06 OTHOCHT8Jil>HbiX YiH

TeHCHBHOCTfiX d -Jiyqett 6WIH llOJiyl!eHbl H3 H3MepeHHH Ha C~~HTHJIJifi

~OHHOM cneRTpOMeTpe) ll03BOJIHJIH·o~eHHTl> UOJIHbiH KOS~H~HeHT KOH-

BepCHH ~K (2057.3+2083.0) ~ (0.73 ± O.II). Io-3. 

0TCV,l4a, HCUOJil>SYfl ,14aHHble 06 OTHOCHT8Jil>HbiX HHTeHCHBHOCTfiX 

¥- nyqett na Ta6nnnu I,nonyqaeM: 

~K 2057.3 = (0.85±0.I2).ro-3. 

CpaBHeHHe 3KCnepHMeHT8Jil>HOro KOS~H~HeHTa ROHBepCHH C Teo

peTHI!eCRHMH .14JIH nepexo,14a 2057.3 KaB (cM.Ta6n.2) noKa3biBaeT, ~ITO 

HHTepnpeTa~nn aTdro nepexo,14a KaK l!HCToro EI (Xapua~ n ,14p. /I/) 
/2/) . HJIH l!HCTOro M2 (rpnropl>eB H ,14p. RBJifleTCR HenpaBHJil>HOH. 

+ . •166 • 
~s uauepeHutt jJ- cneKTpa Tu 6biJia onpe,14eneHa rpaHHI!HaR 

. aHepruR nepexotla aa nepBllii Bpa.JllaTeJII>H!lit ypoBear, Er I66-80.6 KaB 

E rp. = I932 ± I4 

0TCID,l4a nonaaR aaeprnn pacna,14a 

R3B. 

Q. = 3035 ± I4 K3B. 

3Hal!eHHe f!og ft ].lJIH SJieKTpOHHOro 3WaTa Ha ypOBHH 2I37 .3 H 

2I64.6 K3B paBHbl COOTBeTCTBeHHO 5,6 H 5.9. 

WHCTHTYT fl,14epaux HCCJie].lOll8HHtl. BapruaBa. 
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Ta6JIH~a I 

9Heprnn I873.0 I899.4 P057 .3 2068.I 2083.0 
nepexo;n:a 

Ir 0.28±0.I2 -' O.I I -' O.I 0.38±0.08 

IeK 0.27±0.03 0.08±0.0~ I - 0.36±0.05 

Q(_K 0.96±0.33 .> 0.6 I - 0.95±0.24 

Ta6nn~a 2 

E = 2057 

MyJil>TH- rpnrotr,eB 
nonr,- EI E2 E3 MI M2 M3 H ;n:p. 2) 
HOCTl> ,14JIH o6on:ll 

nepexo.140B 

c£ .ro3 
K. 

0.34 0.71 I.32 0.93 2.I 3.4 2.8±0.9 

] n T e p a T y p a 

I. E.n.ronropr,eB, E.TI.Tiepery~, B.O.CepreeB, B.H.CKonnaa. 
~3B. AH CCCP~cep.wns.~6 t1962), I488. 

2095.7 

-0.2 

--().06 

-0.3 

HacTon-
!llafl pa-
6oTa 
(cpe}(He 
B3BellleH 
aoe )4JIH 
ne~exo.14 
20 7.3) 

p.86±0.I 

2. B.Harmatz, T.H.Handley and J.W.Mihelich, Phys.Rev.1~1 1961, 

1758. 
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!67 
P A C II A ,Z! Tu 

ff.ffcTmeM6CKHn, K.CTpHqHeBHq, s.CyfiKOBCKHH, 
H.!unuq, M.A. ~TnaH~OB 

.IlnH Hccne~OB8HHH ¥•nyqen H KOHBepCHOHHUX 5H6KTPOHOB Tu 167 

6UHH HCTI0Hb30B8HN cne~ro~e npH6opu: 

I. C~HHTHnnaquOHHNH crreKTpoueTp c ~BYMH pasHNMH KpHcTannauu 

.NaJ ( Tt) pasMepaMH 3
11 

x 3
11 

H 3/4
11 

x 2
11 

(c Kono~~eu). 

2. C~nHTHnn~HOHHbltt crreKTpoueTp t- .r coBrra~eHHki. • 

3. MarHHTHble 6eTa-crreKTpoMeTpbl: c ~BOHHOH ~oKycupoBKott Ha 

yron Ji ifl H CITCKTpOMCTp C ;1:\HHHHOit HHHSOit • 

IIonyqeHHbiC pesyJibTaTbl 06 OTHOCHT6HbHUX RHT6HCHBHOCTHX J'
nyqeit H K05~pH~HCHTaX BHyTpeHHCH KOHB6pCHH rrpe~cTaBneHbl B Ta6nH

~e I. 

Ms HSMepeHHH COBITa~eHHH.MeX~ KX- nyqaun H ¥- KBaHTaMH 

c aHepruefi 532 KSB 6una orrpe~eneHa HaceJieHHOCTb ypoBHH 532 K3B 

sa cqeT K - saxBaTa, oKasaBmaacn paBHOH PK=0.374 ± 0,020. OT

cro~a aHeprHH rrepexo~a Ha ypoBeHb 532 KsBQ(532) = (80.4±I.6) KSB, 

a rronHaH aHeprHH pacrra~a Tu I67- E v I67 paBHa (6I2±2) KaB. 

3H8Hl!C CXCMbl pacrra;na H OTHOCHT6HbHb.TX HHTCHCHBHOC~'6H nepe

XO~OB ll03BOHHHO O~CHHTb 3HaqeHHH ~fl(cM.Ta6JIH~ 2). 

ITonyqeHHble ~aHHhle yKasbmaroT Ha BH6pa~HOHHYIO np:~~po~y ypoBHH 

532 K3B; 

MHCTHTYT fl;nepHhiX HCCJI6~0B8HHH. BapmaBa. 
00'be)tHH6HHHit HHCTHl)'T II)tepHhiX UCCJI6)tOBaHHit 
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Taomn~a I 

8HeprHH 0THOCHTeJII>Hble HHTeHCHBHOCTH nepexo.1(a K/L {K3B) d -JIHHl1M ncpeXOJ(OB eLl( 

XK . 2480±I60 - - -
57 I30±20 850±I50 - -
208 IODO 2330,±40 ·- -
250~E.t~ SOC ~ 4 - - -
532 43±2 43±2 {8±2~x 

xro- 5,I±0,3 
----- -·--·-·--

x) IlpHMeci> E2 K MI xaoaKTepnayeTcl! suatieuueM 
0 2= O,.I4 {/I/,/2/ ). 

MyJII>TH-
noni>-
HOCTll 

-
MI+E2x) 
E3xx) 

-

E2 

xx) Ilpll pactieTe npllHHTO TeopeTH'l!eCKOe 
) . SHatieHHe KOS~VHUHeHTa 

KOHBepcuH "'-K )(Jill E3-nepexo.1(a. 
Ta6nnua 2 

fi -nepexo.1( SaceneuuocT:& 
eo9 ft. .1(0 ypOBHH YPOBHH B % 

532 K3B I,8 5 82+0,06 
• -0.07 

265 II 35,8 6 :38+0,08 
' -O,IO 

208 II 62,4 6 29+0,06 
• -0,07 

n n T e p a T y p a 

I. K.H.rpoMoB, B.G.~enenoB, B.HBoni>cKa, ll.3BOJII>CKHil, 

H.A.~e6e.1(eB H H.Yp6aueu. llsB. AH GGG~ 26, IOI9 (1962). 

2. B.Harmatz, T.H.Handley and J.H.Mihelich, Phys.Rev.,~, 
1082 (1959) and Phys.Rev. 1 128,1186(1962). 
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CnHcox pa6oT, npeACTaBneaHHx aa pa6oqee coBemaaHe no 
BAepuoA cnextpoCKOllHH HeATpOBOAe~HUHTHHX H30TOilOB H 

TeOpHH BApa 

I - 5 HDRH, 196J rOA, r • .lly6Ha 

I. Hsowepaoe COCTORHHe HeOAHMa - IJ9. 

K.R.rpowoB, A.C. ~aaarynaa, A.T. CtpHraqeB, B.C. illnHaen&. 
161- t61 m t61 

2. HccneAOBaBHe uenOQKH pacn~OB Lu - Yt - '/ m . 
K.H. rpowoB, A.C. ~aaarynaa, A.T. CtpuratieB, B.C. llinuaen&. 

J. 06 uccneAOBaaHH pacnaAa eBponuenoa ~paKUHH. 

r.H. CHQHKOB,_ B.P.BypKHCTpoB, A.~.Baaraa, o.~.KOBpHrHH, 

r.A. llOHAapeHKO, r.~. llatume~, A.~. HoBrOpOAOB. 

4. ABTOKaTHtieCKaa yCTaBOBKa ARR BaCTpOAKH MarHHTHHX 

)3 - cneKtpoWeTpOB H 6HCTpOrO npOCKOTpa cnextpOB KOHBepcH

OHHHX 3JexTpoHOB. D.A. AHApeeB, 3.A. rop6aTOB, r.~.natumeB. 

5. 0 cxewe pacnaAa tennypa - I19. 

A.A. CopoxaH, M.3. IDTaxb, B.H. Pu6axoB. 

6. llornomeHHe J,r-_ Ke30HOB H KOppenaUHa HJKROHOB B ner

KHX HApax. P.H. ~xH6yTH,: T.K. KonaneamBHAH. 

7. 0 HyKROHHHX aCCOUHaUHBX B nerKHX RApax. 

P.K.~6ytH, T.H. KonanelmBHnH, B.H. MawacaxnHCOB. 

a. PactieT aOCORDTHHX 3HaQeHHA ecJ ft AJ!a .J3 - nepe

XOAOB nepBOfO sanpemeHHR HetieTH!:iX RAep B OOJ!aCTH 150 6./16 190. 

~.EorAaB (PyMHHHa). 
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9. KeTO~ nonyqeHKH HeATpOHO~e¢HUKTHHX HAep pe~xoaeuenb

HHX aneMeHTOB no peaK~fiM C ~ - qaCTHua»H Ha qBKAOTpoHe 

THna'Y-120 (PyKHHHa). 

A.H.Ea~ecxy - Cuarypauy, A.renoepr, M.YaxoseR, T.Tayr, 

K.llonecxy. 

~- Ca IO. llorno~eaHe ocrauosusmHxca J~ -ueaoaos aa a~pe • 

H.C.3eneacxaa, D.~.Cu»paos, R.n. D~HH. 
II. HanyqeaHe aexoropux HelrpoaoAe¢HUKTHHX Haoronos 

nann~HH H pO.JtHB. 

H.U.AHTOHbeBa, r.c.F~THXHH,U.K.HHKKTHH, B.E. C~tpHOB. 

12. HayqeHKe Hoaaoro ooueaa s pacrsopax uypaBbHaoA H 

yxcyCHOA KHC!OT. 

M.K. HHKHTHH, C.E.TOUH!OB. 

13. llpuueaeHHe pacnpeAenurenbaoa xpouarorpa¢KH aa·¢ropo

nnacre - 4 ~na paaAeneaHa qaxnorpOHHHX MKmeaea. 

r.c. Karaxua. M.K. HHxurHs. 

I4. llepHOA nonypacna.~ta repOwa - I57. 

E.II. rpHropw B. 

I5. 3asucuuocrb aaeprHA yposaea H sepoaruocrea rauua

nepexoAOB or qacrora spa~eaua ,~te¢opuuposaaaax a,~tep. 

B.M.MHxaanos. 

16. KoasepcuoaHHe a.nexrpoabl ¢paxuHH ~HpxoaHa. 

H.u. Poraqes, E.H. POXHH. r.c. KatUXHH. 
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I7. MayqeaKe xacx~aux nepexo~os npH pacn~e repOH~-I5I. 

E.c.nxenenos, E.H.PoxHu, B.A. Cepraeuxo. 

18. Cosna~eHHH raYKa-xsauros rynnaa - I65. 

E.C.~enenos, B.A.CeprHeaxo, ~.E. Cosecros. 

19. Bpeua XH3HH B030yx,~teHHOrO COCTOHHKB ll74 K3B (J+) 

B a~pe Hrrepoua - 172. 

B.H. ronOBHH, E.C.~enenos, ll.A.THmKHH, H.A. illHmenos. 

20. il03HTpOHH npH pacn~e HTTepOHa - I67. 

Baa qyaab-naa, K~H.rpouos, l.lenes, B.B. Kyaae~os, Ya Xo zx, 
r.Ky310Ab, A.~.HosropOAOB, XaHb Wy-xyab, B.A. XanKHH. 

21. Koasepcuoaawe anexrpoaa Haoronos Htrpua. 

K.H. rpouos, A.C.laaarynaa.A.T.CtpHraqes, ~oy Ko-nya. 

22. TpexxsaaHqacrHQHHe cocroaaHH s ~e¢opMHposaaaux a,~tpax. 

H.H.llaros, A.C. qepaames. 

23. raKWa- nepexoJtH B .~te¢opMHposaaaax a~pax c yqerou 

napaux xoppenaqKR. 

H.R. llaros. 

24. Hccne.~toBaHHe noaurpoaaoro.cnexrpa AHCnpoaua- 155. 

A.C.EacHaa, K.H.rpouos, E.C.lxenenos, I.T.Ienes, B.A.Kopoaos, 

A.~.Hosropo,~tos. 

/(,'f tf! HUH C! f6'f 25. HccJI&AOBaBHe cxew pacn~a 'fm ~ c~ . 

A.C.EacHaa,K.H.rpouos, B.C.~eJienos,Ky 3a lex, B.A.Mopoaos. 

26. HayqeaHe COp0qBH 30JIOTa Ha KaTHOHHTe H3 XJIOpHAHHX 

pacrsopos H BQAeneHHe ero Oea aocurena. 

· Baa ~Y-~3DHb, D.B.Hopcees, B.A.Xanxma, qao Tao-aaab. 
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27, J.laCCll H30TOllOB H 3HeprHH CBSI3ll HyKJIOHOB OT cauapHll 

,l\0 JIDTC~ll. 

P.A • .lleYHpXaHoB, B.B • .JJ.opoxos, M.U • .ll.3Ky.a. 

28. Cxelrla pacna;J:a TyJiJ!llli - 161. 

A.A6,llyuaJUIY.OB, A.A6,!i;ypa3aKOB, I\.li. rpouoB. 

29. lJ.CCJ!e,!\OBaHHe cneKTpOB KOHBepCliOH!lliX 3JieK:rpOHOB 

H30Tonos ap6Ha n roJibMHa c nepHo,!l;aHH nonypacnaAa 5 qacos. 

A.A6.llyYaJIHKOB, A.A6,llypa3aKos, K.rpouos, ~.MyxracHuoa,r.Yuapos. 
+ -

JO, 0 ,.___ 0 - 6eta-nepexo,llu. 

li,BHH.llYillKa ( tJeXOCJlOBaKHll), 

3I.rruwa-nepexo,~tu nume IJ2 IWB n ,lllicnpo3HM-16I. 

],BepHep,X.rpaaep, X.3o,llan, K.X.Kaya, n.~yHKe (rnP). 

32. HOB!ie 3KCOepHMCHTaJlbHUe ,l\aHHUe no cneXTpy KOHBep

CHOHHiiX 3JleKTpOHOB JIDTe~eBol ~paKnHH, 

B.A.EanaJiaeB, E•C • .JJ.xenenoB, A.c.neaun, A.H.Me,l\Be,lles,A.Memrep, 

H.~.YqeBaTKHH, C.A. lliecronanosa. 

33. Hoaue axcnepMMeHTaJILHue ,l\aHHHe no cneKTpy xoasepc,IOHHHX 

aneKtpouon ~epHesoa ~pa~tneH. 

E.C • .D.xenenoa, A.H. Me~Be,llen, H.~. YqenaTKHH, C.A.llectonanona. 

34. 0 nepuo~e nonypacna,lla ocaosnoro M H3ouepHoro cocroa

HHA JlDTe~a ~ 174, 

B.A.Eananaea, E.C.~:enenon,A.H.Me~Be,l\eB,A.Memrep,H.~.YqeaaTKHH. 

35. 0 pacna,l\e ronhuHH - 155. 

E.n. rpHropLen,K.H. rpouos, B.r .KanHHH.H!tOB. 
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36. HccJie,l\OBaHHe cxewu pacnaAa TYJIJIHH - 166. 

3.ITpei6Hm, K.TiaanaK, K.CrpHqHeBHq (ilonLma). 

37. AaaJIH3 aera-cnexrpa ,- -· o+ 

npM pacnaAe peHHll - 186 H TYJIJIHll - 170 

qxaH llHHL-mau, BaH tJo-qya, HH Ba~-JIHH (IU!Tal). 

38. ~acna.ll TyJIAHH - !67 • 
D.Hcrmew6cKH~,K.CrpuqneaHq, 3.CyiKOBCKHI, H.IKnHq, 

H. DTJiaH,l\OB (ITOJILma). 

' 

nepeXO,l\OB 


