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n03BOnHno 3Ha'iHTenbHO 'PaCWHpiiTb o6naCTb Mace H3y'ia9MbiX SLQep II H3Me-
, . I 

pHMbdl: ltHana30H apeMeH i )i{H3HH ypoaaetl:. Bbm pa3pa6oTaH TaK Ha3biBaeMbiii: 
. /2-7/ 

MeToa 'nnyH)Kepa' • 

llpHHilHD MeToaa C?CTOHT B cneayiOWeM. Bo36y)Klt9HHbie SLQpa, o6paao-
,, 

BaHHb19 B peaKilHH, nony~aiOT HMnynhC OTlta'iH H npH HCnOnb30BaHHH TOHKOii: 

MHW9HH ltBH)KyTCSI B BaKyyMe, H3ny'iaSI I'aMMa-KBaHTbl1 C~eWeHHbie no 9Hep

I'HH. _B pe3ynhTaTe aifJcPeKTa nonnnepa. llOMelllaH MeTannH'ieCKHii: CTOnne·p 

B6nH3H MHW9HH1 MO)KHO OCTaHaBnHBaTb 'iaCTb Slltep OTlta'iH ltO H3ny'ieHHSI. 
' . 0 

'Ge(Li)lteTeKTop, noMemeHHbiii: noa yi'nOM 0 K ny'iKY 1 B COCTOSIHHH pa3pe-

WHTb ltBa raMMa-nHKa - OltHH COOTB9TCTBYIOlllHii: SlltpaM, pacnaBWHMCSI Ha 
• 0 i . . " 

neTy, H BTOpOii:- COOTB9TCTBYIOlllHii: SlltpaM, 3aTOpMO)K9HHbiM B MeTannH'i9CKOM 

cTonnepe. ·HaMepeHHeM· OTHOCHTenhHoii: HHTeHCHBHocTH.aTHX aayx nHKOB a 3a-
. ·<~'' ::~~···.::: ·., •:.::1:~:: _,·_.~ ·-.~:-~~: ~'::·'~;-"".:.~." ; . ..> -::_.,~-~ :' ·, • • : •· • • <,v-

BHCHMOCTH OT paCCTOSIHHSI M9)KltY MHW9Hb!O 
•• :: ·~-~;~. -: 1 :;.> ... ~ r~:;;!: ~--~.: · · · H1:.?~~-?~,nep;C?M 1 : M,O~H-~- .~()~Y.~,HT~: 

KpHBYIO pacnaaa B036y)K,lt9HHOI'O COCTOSIHHH. 
,_ •: .·~·;;f. \ '~ F 0 C "" •'\ <'< f .·; ''i'')j 

' . . ·:;. - ·; ~H:,r. z ·: '· .- ~ .:_· "'· ",··- .. , 

3xcnepHMeHTanhHast ycTaHoaxa . .. 
,_.. . ·-- . -'""\ "" "--~ 

.- -~ ,·-; -~ .... ~ ' ~ *. ' '"1 » 
., ·:: 

.-:,, nnsr. ~()I'f? 1 ~T()6b~1 :9ifl¢eK~HBHO· Hcnonb30BaTb npHCYlllYIO on~CaHHOMy·:·MeTo-
• -9 -12 ) ltY. ,TO'iHOCTh B ,nonHOM1 ltHana30H9.H3MepsteMbiX BpeMeH )KH3HH(l0: -10 ' CeK 1 

npH, , KOHCTpyHpOBaHHH, , 1KaMepbL •: He06XOltiiMO '6binO peWHTb cneayiOlllHe· 
-' •• , _).- ~-·. "" •• ·- > • • "". 

OCHOBHI>Ie. 3aaa'iH: 1) opHeHTallHID cTonnepa napannenhHo, MHWeHH; c 6onbmoil: 

TO'iHOCTbiO, H. 2) COXpaHeHHe ·ltaHHOil: _OpHe_HTallHH 'Ha: npOTSI)K9HHH. BCei'·O ltHa-' ~· . ~· . . . ,. ' . . 

na30Ha .. H3MeHeHHH. paC:C::T9S}HHH. M9)KltYyMHWeHbiO. · w:cTonnepoM.'' llpH cxopocTH ... '.,,; ' - ···. . ~ .. ' ~ . ' . •, . . 

sraep oTiia'IH,· cocl-aansriOmetl: ": 2%. cxopocTH' caeTa, 'a ToT, aHana3oH 3aKniO'ieH 
' ~ ., . - . ~ -. '"' . - " "' ~ . "· . 

B,,J!P91l9~ax OT, J!9~_KOnhi{J!~ MHKPOf;l ltO HeCKOnbKHX· MHnnHMeTpcia;' f:'• 

,,Cxe_~l1 yc:raHOBKif IJOJ(~3aaa .Ha pHc •. l.; lly'ioK 3apst)KeHHbiX- 'iaCTHit·axo

ltHT .. B KaMe~y. nocne, npOXO)Klt9HHSI . 'iepe3 ;TOpM03SilllHe lflo~bi'
1

H H' ~HCTeMy • ltH.;. .... ~' .. '. "'- -~ ... ' . - -· -,•· .'" . . 

alflpai'M, o6ecne'iHBaiOlllYI0 1 e~o nonaaaHHe :B · ueaTp. MHmeHHI' H noi'nomaeTcsr : 
I . :· .· , ·. · ·~ , :. - '· • · · · ·- · 'l · · · · · • · ~ • • 

B MeTannH'i9CKOM CTonnepe •. ,MHmeHb · ( 06bi'iHO~lflonbi'a ltHaMeTpOM JO::MM H " , .... ·'·.· ···.··· ., '2"'." ..... . .. . ' 
TOnlllHHOii:.< 1 MI'/CM ,) yxpennsteTCSI Ha pemeTKe·.H3 :BHCMYTa; KOTopasr·acTaB-. "'~ '''" -·~· ., . . . . •.. .. .. ' -

4 

1. 

" 

P He. 1. CxeMa · ycTaHOBK 

2) an:alflpai'Mbi, 3) MHme: 
· 6) c-ronnep ( Bi -) , 7) ·ME 

·mast nnaT$opMa, 9) MHKP 



)'"'laeMbiX rutep 11 113Me

ioTaH TaK H83biB8eMblli 

KAeHHbie rutpa, o6paao

ucnonbaosaHIIII TOHKOJi 

,J, c~eweHHbie no aaep

nnll"'eCKIIii cTonnep 

B COCTOHHIIII paape-

M, pacnaBWIIMCH H8 

HHbiM B MeTaliliii"'eCKOM 

STIIX ABYX niiKOB B 38-
,J ' 

ywy10 on11caaaoMy MeTo

: )1{113HH(10-B -10'":l
2

cex), 

I peWIITb ClieAyiOUllle ' 

·HO: MIIWeHII; C · 60libW01t 

lOTH)KeHIIII. BCer'o Alla

IIInepoM.' llpH CKOIJOCTH 

lT, Allanaaoa 3axniO'IeH 

llliHMeTpos; '· · 

lpH)KeHHbiX "18CTHU' BXo

'cponb~H II' CIICTeMy .AH.:. 

ueHH; · 11 nornowaeTCH 

AHaMeTpOM 10·-MM II 

it:CMYT8 1 KOTOpaH BCTaB-

r 

! 

I 
l 

I 
r 

Puc. 1. CxeMa ycTaHOBKII .llliH H3MepeHIIil speMeH ~!ISHII. 1) . KaMepa, 
_ 2) AllacpparMhi, 3) Mllweah, 4) peweTKa 113 Bi , 5) AepMaTenb MIIWeHII, . 

--··a) cTonnep (Bi )~ 7) MexaHU3Mbi ·AnH opHeaiaulfll cTonnepa, · 8) cKonl,ari
. waH nnaTcpopMa, 9) MIIKpoMeTp,- 10) 1130liHTOpbi, 11 ) Ge (Li);.. AeTeKTop~ 
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neaa B Aep)KaTenh. flApS OTil8"lli 1 Bbi5UB8eMbie US. MUWeHU, OCTaHaBnUBSIOT

C.II CTonnepoM, KOTOpbJiJ: noKpbiT cnoeM BliCMyTa. I1cnonb30B8Hlie ·BliCMyTa 

no3BOn.IIeT cymeCTBeHHO noHU3liTb P8MMa-~OH KynoHOBCKOPO B035Y*AeHU.II 

·.IIIlep cronnepa u Aep*aTenSI Mnweau. Opuearauu.II nnocKoCTli cronnepa na

pannenbHO MUWeHU ocymeCTBnSieTC.II npu nOMOWli ycTpOHCTB8 (aaanOPli"'HOPO 

no ~yHKUlili POHliOMeTpy) 1 KOTOpOe o5ecne"lliB8eT Bpameaue CTonnepa BOKpyP 

ABYX 'oceil, B38HMHO nepneHAnKynSipHhiX APYP APYPY u nepneHAHKynSipHbiX. 

aanpaBneHHIO nytiKa. Cronnep u MexaHH3Mhi. epo Bpameau.II yKpenneHhi Ha 

nnaT~OpMe 1 CKOnb35IWeH OT OTWnU~OBSHHOH nnOCKOCTli OCHOB8Hli.II. Tipu no

MOWli ar'oPo ycrpoilcTBa npou3BOAHTC.II n~crynaren~:>H:oe nepeMemeaue cron- ' 
' ,• 

nepa o.Taocuren~:>Ho ·Muweau. 3Ta KoacrpyKUli.II o5ecnetiuBaeT coxpaaeaue 
l - - " - ; ~ ; . 

opueHT8Ulili CTOnnepa: B AUana30He paCCTO.IIHliH; OT: 10 MKM. AO 10 MM. TinaT-

. ~OpMa nepeMemaeTC~ npu noMOWli MliKpOMeTpH~eCKOPO BliHTS, KOTOpb!H Ha

XOilliTCll .BHe KaMephi~ TotiHOCTh ycTaHOBKH · ~~~eplleMoPo paccrol1Hlll1 no I . . . . 
MliKpOMeTpy COCTSBnlleT 5 MKM. 

llep)K8Tenb MUWeHII II nnaCTIIH8 CTOnnepa . ane.KTpUtieCKli U30nUpOB8Hbl 

OT Kopnyca KaMephi, i_"'TO no3BOnl1eT onpeAenl1Th ·. TOK ,_ny~Ka, npoweAwePo 

tiepe3 MUWeHb u noP~IOmeHHOPO AepJ::areneM Mnweau1 u onTuMn3upoBaTb yc

noBIIll npoxo*AeHnll nytiKa. 
0 -

faMMa-nytiu pefiiCTpupyiOTCll noll ypnoM 0 K aanpaBneHnJO nytiKa 

nnocKo-napannenhHhiM Ge(Li):rteTeKTopoM c aKTIIBHhiM o5'heMOM 0,9 cM
3

• · 

neTeKTOp 5hm li3POTOB~eH B I1ccneAOBaTenhC~OM liHCTliTyTe EFKI' 

Eyitaneinr. TiepBhiH KaCKaA npeAycnnHTeng c~oJiTiipoBaH E!HYTPH KaMephi Kpu-- . . -. . . ' ,· ' ~ ' 

OCTaTa H8 5ase oxna)KJl8eMOPO noneBOPO Tp8H3liCTOpa. 3HepPeTII"l9CKOe pa3-
57 . 

peweaue Anll nepexoAa y -122 KSB Co cocrasn11eT 1,2 KSB u Anll y -
o7c . · 

882 K9B S - 1, 7, KSB. 3TO pa3peweHUe npaKTU"leCKli He li3MeHS1eTCl1 B 

ycnoBnllX pa5oThi Ha. nytiKe. CuPaan or npeAycunurenll noAa_eTCll aa ycunH

renh, nocne aToPo Ha BTopoil ycunurenh c ~opMupoBareneM, Aanee aa Boc

cTaHoBurenh nOCTOllHHOH COCTaBnlliOWeH li H8 4098-KaaanbHhiH aMnnUTYAHhiH 

8 

1): 
J 

.~)~-
,_ 

aaanU38TOp. llnll yMe: 

CliCTeMa 5nOKlipOBKli·_ • 

TOpS Bb!COKO"l8CTOTH01 

C8Mli nytiKa. 

nng npoBepKli P· 

pOT8UliOHHbiX ypOBHeH 
/8/ 

Aenllnuch paabwe -

Ha BbiBe)leHHOM nytiKe 

nu"leCKOPO onOB8 COC1 

cneKTpoB PaMMa-nytie 

poM, C nOMOWbiO KOT< 

HeCMeweHHOPO II CMei 
160 

Mli_ ypoBHl1Mli Er ·• 

nonpaBKli Ha KOHe"'Hbi 

pOCTb l1Aep OTAS"lli -

0CHOBHOH UenDIC 

Thi annaparyphi u onJ: 

nonytieHUll ASHHbiX 0 

38HHbiX Ha p~c: 2,:-c; 

TO"'HOCTb B onpeAeneJ 

PO nuKa, AOCTUPHyTa~ 

Ha puc. 3a Aae~ 

nuKa (R = J /! +f)c 
_o o s 

+ - + . . . ~ 
8 -+ 8 , aa puc. 35 

· nuHU.IIMU Ha pHC. 3a '1 

TeM nOAp05HOPO U3ME 

CTOl1HuJO. TotiKu ecTb 



, MHWeHH, OCTaHaBnHBSIOT-

1cnonb30B8HHe BHCMyTa 

>HOBCKOI"O B036Y*neHHR 

nnocKOCTH cTonnepa na

cTpoftcTaa (aHanorH~Horo 

1paweHue cTonnepa aoKpyr 

'f If IlepiieHnHKynRpHbiX 

pameHHR yKpenneHhi Ha 

>CTH OCHOBSHHR. ilpH no

ib~Oe nepeMemeHI':e cTon-. ' 

,cne~uaaeT coxpaHeHHe 

10 MKM no 10 MM. ilnaT-

KOI"O BHHT8 1 KOTOpb!H Ha-
il • 

aeMOI"O paCCTORHHR no 

eKTpH~eCKH H30nHpOB8Hbl 

OK· ny~Ka, npowenmero 

HH,H onTHMH3HpOB8Tb yc-

K nanpaaneHHIO ny~Ka 
. 3 

b!M. 06beMOM 0,9 CM • 

lfHC.THTyTe EFKI, 

~oaaH ~HYTPH KaMepb! KPif~ . . ,. .. . 

~opa. 3aepreTH~ecKoe pas

:eT, 1,2 KSB H nnR Y -

u'~eCKH He H3MeHReTCR B 

:TenR nonaeTcR Ha ycunH

ponaTeneM, nanee Ha noc

l-KaHanbHbiH aMnnHTYnHbiil: 

aHanH38TOp • .Qng yMeHbWeHHR 8KTHB8UifOHHOI"O <floHa 6bin8 HCnOnb30BSH8 

CHCTeMa 6nOKHpOBKif aMnnHTynHOI"O npeo6pa30B8Teng HMnynbCOM Monyng

Topa Bb!COK0~8CTOT~OI"O reHepaTopa UlfKnOTpOHa Ha BpeMR Me*nY HMnynb-

C8Mif ny~Ka~ 

MeTonu~eCKHe sKcnepHMeHTbi 

,U.1Jg nponepKH pa6oTbi annapaTypbi 6bmH · HSMepeHbi npeMeHa *lf3HH 
160 

pOT8UHOHHbiX ypOBHeft nonOCbl .OCHOBHOI"O COCTORHifR. £r 1 KOTOpb!e onpe-

nenRnHCb panbwe 
161 

Ylcnonbsonanacb peaKUifR 124Sn ( 40Ar, 4n) 16 0 Er 

na BbiBeneHHOM ny~Ke. UHKnoTpOHa n.HP Y-300. TonUlHHa MHWeliH H3 MeTan-
2 

n!f~ecKoro onoaa cocTann~na 1 Mr/cM • Ha puc. 2 noKasaHO necKonbKO 

cneKTpOB I'8MMa-ny~eii: nng p83Hb!X paCCTORHHft Me*nY MHWea.biO. If CTonne

poM, C noMOUlbiO KOTOpbiX MO*HO npocnenHTb HSME7HeHHe HHTeHCHBHOCTeH 

HeCMeUleHHOI"O If CMeUleliHOI'O nHKOB' nng pgna nepexonoB Me»<ny pOT8UifOliHbl-

160 u u • T ~n ypoBHRMif Er • .ns. paSHHUbi sneprHif HeCKOnbKHX nap nHKOB .c y~e OM 

nonpaBKH Ha KOHe~Hbie pasMepbi neTeKTopa 6hma onpenenena cpenHRR CKo- · 

poCTb Rnep oTna~H - 0,018 c. 

Ocnonnofi uenbJO onucaHnoro sKcnepHMenTa gangnaci> nponepKa pa6o-
.. ' .' 

Tbl annapaTypbl If onpeneneHH9 ee B03MO*HOCT9H B OTHOUleHHH TO~HOCTif 

nony~eHHR naHHbiX o npeMeH·H JKH3HH ypoa~en. CpanHeHHe 'cne~Tpon, noKa-
. ' /6/ 

38HHblX HS puc: ·2,''C naHHbiMif pa60Tbl CBifneTenbCTByeT 0 T?M, ~TO 

TO~HOCTb B onpeneneHHH OTHOW9HHft nnmuanefi CM9Ul9liHOI"O R H9CM9Ul9HHD
, /6/ 

I'O llHKa, noCTHI"HyTaR H8Mif, He XY*e, ~eM B pa60Te • 

Ha puc. 3a naeTcR saBHCHMOCTb non!f lfHTeHCifBliOCTif HecMemennoro 
. . + '+ + . +' 

nlfKa ( R = J /! +!) oT paccTORHHR nng nepexonon4 -+ 2 ; 6 -+ 4 ; . 
+ oos .. . + + .. 

8 + -+ 6 , na plfc. 36 - KpHnaR pacnana nnR nepexona 2 -+ 0 • CnnowHhiMH 
/6/ 

· nHHHRMH Ha pHc. 3a npencTanneHbi nannhie .UafiMouna , nony~ellllbie ny-

TeM nonpo6HOI'O H3MepeHHR 9THX 38.BHCHMOCT9H C lle60nbWHM WSI'OM no pac

CTORHHIO. To~KH eCTb 9KCnepHMeHTanbHb19 peaynbTSTbl HSCTORUl9H pa60Tbi. 
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BHilHO, 'ITO aawa peayJ 

Ha COOTB9TCTBYIOWHX K] 

aynhTaTOB Mbl JlOn:lKHbl 

K peaynhTaTaM 
161 

B ,Ta6naue 1 J!pe.t: 

nypacna}la JlnSI ypoeaeii: 
' /6/ ' 

TaMH • Ha6niOJlae'TCl 

KaR:TO'IHOCTb HaWH~ pe 

'IHCna.SKCnej:>HMeHTanbll 

Jla. Bpa npoee}leHHH .6o. 

HOC~H "' 5% JlnSI 3Ha'JeH 
I 

fJepexo}l- ~ -~ ": · E: 

-2 .. 0 

4 .. 2 

6 .. 4 

8 .. 6 

'12 

26 

37 

' :: 46 

.'53 

l1a npoJlenaHHbiX ·a 

npoBe}leHHR C nOMOWbiO 

ypoeaeA B llHanaaoae,(l 

UHTHbiX H30TOnOB1 KOTOp 

Rllpa C TH:lKenbJMH 'IaCTH 



1\.· ... -. . .~ ; ....... ( .. • .. 
: ··:· . · ....... 

>T?UHOHHb!MH 'ypoa;,.,. 

)I CTOIIIIepoM. 

BHllHO, 'ITO HaWH pesyrrbTBTbi ne>KaT. B _rrpellenax TO"'HOCTH 9KCrrepHMeHTa 

J:ia COOTBeTCTBYIOWHX KpHBb!Xo 0TCIO)l8- SICHO, 'ITO rrpH oopaoOTKe H8WHX pe-

3yllbT8TOB Mbl )lOil>KHbl IIOilY"'HTb 3H8"1eHHSI BpeMeH >KH3HH, BeCbM8 · 6mr3Kf!e 

/6/ 
K pesynbTaTaM . 

B TaonHue .1 ~pellCTaaneHbi nony"'eHHbte HaMH. sHa"'eHHSl nepUOllOB no-

nypacrralla llllSI ypoaHeti poTanuoHHoti .• ~onocbt160 Er B cpaaHeHuu c pesynbTa

/6/ 
TaMH • Ha6rriOJlaeT_csr xopowee cornacHe llllSl acex nep~XOllOB. Bonee Hus-

Kasr :To"'HocTb Ha~~x·p=esynl:~a.J.o·~-~ssrsaHa TorrbK~ c oTcy~cTa!u~M oo:~bworo 
j' -: ·• ' . ~-·-"'·-···- ••. -··'"'"' .-"'·' ~/" 

"'HCila . 9KCIIepHM9HT81lbHblX TO"'eK Ha KpHBbiX paCII8ll8 JlllSl K8>Kll0I'O rrepexo-
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.60TKe pe3ynbT8TOB, 

38 o6ecneiieHHe-iie1 

1. S.Devons; G 
(London), ~ 

2. T. K. A1exaridl 
1563 (1965) 

3. T.K~A1exandl 
20, 402 (19 

4. l? .·G. Bizetti 
B•Pohv.' Z.Pi 

5. K.W~Jones~ 
D. BFossari. 

6. R.H.Diamond 
Phys. Rev. Le· 

7. R.r1.Diamond 
Phys.Rev., 
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ABTOpbi Bbip81!<8IOT rny6oKyiO 6naronapHOCTb aKaneMHKY r.H.IPnepoBy 

3a nocTaHOBKY 3ana'IH, nocTOSIHHbifi UHTepec H nonnepll<KY, IO.U.OraHeCSIHY 

3a none3Hbie '66cy>KneHuSI;' Mbi 6naronapuM C.I1nueaa 3a.noMOlllb -npu npo

BeneHnn 3KCnepuMeHTOB, U.BeHKOBY u P.KannaK'IHeBy 3a yqacTue B o6pa~ 

. 6oTKe pe3ynbTaToB, B~A.3arepa u rpynny aKcnnyaTauuu uuKnoTpoHa Y-300 

3a· o6ecne'leHne qeTKOfi pa60Tbi ycKopuTenH. 
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