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© 06\.eJUlBeJIJIUA HBCTH'l'YT llAepllHX RCCJleAOBaJIHil Jly6aa. 1985. 

Ha 04eHb y3K~~ RAepH~A r aMMa-pe30H aH c , KOTOP~~ MO~HO non y
4~T b Ha fl~H~~ 93,3 K3B / Tl 2 = 9,1 MKC/ B 

67Zo. Bne pBble o6pa
TMflM BHHMaHMe naYHA M Pe6 Ka ' 1 , a T aK~e 6apMT, nOArope~KMA 

12:H illan Mpo , npeAnO~MB Hc nonb30Ba T b era AnR M3MepeHMR r paBMTa-
UMOHHoro Kpa cHo ro CMe~eHMR. ne pBble ycnewHwe nonblTK~ o6HapY~HTb 

pe30Ha HCH~A 3 cjlcjleKT B 6 Zn 13 - 51 • a Ta KlI(e nonY4MTb pe30HaHc Hbl~ 
c neKTp no MeTOAY Ao nfle pOBCKoA MOAynR4M~ 6 : nOKa3anM, "ITO 3Kcne
plo1Me HTanb Hafl BenM4~Ha pe 30HaHCHor o 3C\lC\leKTa B 67Zo Mana « 0,2:(; ) , 
a pe30 HaHCHaR nlo1HHR paCWMpeHa B He CKon b KO pa3. n03TOMY AnR 1013 
Mepe HMR r p aBHTaU MOHHoro Kp aCHoro CMe~eHMR 6wn Mcnonb30Ba H 
r aMMa-pe3 0HaHC Ha nIo1H~M 14,4 K3B B 57 Fe M3 - 3 a cpaB HM Tenb HO 
50JlbWoA BenM4M Hbl pe30HaHC Horo 3 (jJcjleKT a , XOTR OT HOC MTeJlb HaR WMP~
Ha YPOBHR 14 ,4 K3B B 57Fe B 600 pa3 6onbwe, 4 e M YPOBHR 93,3 K3B 
B 67Zn . 3TO npOAeMOHCTpHpoe aHO B 3KcnepMMeHTax n aYHAa 101 Pe6K~ 7 ' 

i~ naYHAa VI CHa~Aepa 18 , B KOTOPbtX p a aeHcTBO v13 Me pe HHoi:=! BeJl v. 4 ~ HbI 
rpaBMTa 4~oHHoro cMe~eH MR M TeopeT ~ 4eC KoA 6wno n OCJleAOBaTenb Ho 
n poBepe Ho C T04HOC Tb~ AO 1%. 

C Te 4eH ~eM Bpe Me HVI MeTOAIo1Ka Mec c6aY3 po BcKM X 3Kcn e pMMe HT oB 
Ha 67Zo Hen pe pblB HO c OBepweHCTBoBanacb ,'9- 12 ' . B OKMC~ 
4101HK a /o60ra~eHHoi:=! no 67Z0 npMMe pHo AO 90 ~/ Ben~ 4MHa pe30Ha HCHO
ro 3 C\lc)leK Ta AOC TMr n a n pM6nM 3 V1 Te nbHo 1% '9; a Ha MOHOK pMCT a n n e 
OKM CM U ~H K a / e c Te cT BeHHaR CMe Cb Vl30 Tono B/ 6~na n o n Y4 e Ha eCTe CT
BeH HaR w~p~Ha pe30HaHcHo~ n VlHIo1~ ' 1 0:TaK~M o6pa 3 0M, C nOMO~ b ~ 
Mecc6aY3poBcKo i:=! MeToA~K~ Ha 67 Zo CTano B03MO*H~M ~3Me p~ Tb CAe~r 
4aCTOTbi raMMa -KsaHT a n pl-1 n pOXQ)KAeHIo1~ p a CC TOR HIo1R no 8epTV1l<an ~ 

B rpa BV1 Ta 4 ~OH HOM none 3eMnl-1 B 1 MeT p. n p l-1 3 TOM 6blno AOCTVl rH YT O 
OT HOC~T eIlb Ho e 3He pre T~4ecKoe pa 3p(,i;Je H~e 5 . 10 - 18 13 ' B nocneA 
Hee epeMA OTHOC~TenbHoe 3Hep r e TVl4e CI<Oe pa3 peweHV1e e 3Kc n e pV1
MCHT ax Ha 6 7 Zli AoxoA~T AO 3' 10 -18 ' 14' . 

~HTepecHo OTMeTMTb, 4TO ~3 -3a cpaB HVl TenbHO He6onbwoi:=! MaC Chi 
AApa 67 Z0 , a TaK)I(e ~ 3-3a cpas HV1T e nb HO 60nbWO~1 3Hep r~~ raMMa 
nepexOAa rny6V1Ha pe30H a Hca 04eHb 4YBCTB~TenbHa I< AV1 HaM~l<e 

KpMCTann~ 4eCKoA peweT K~. Tal<, HanpV1Mep, B pa60Tax 115- 17 1 ~ccn e
AOBaHa aH~ 30T POnIo1R aepOR THOCTM ~3nY4eH~A 6e3 OTAa4V1 B MOHO
KpM c Tanne Zn. 3TV1 ~ccIleAOBaHI1Fi nOKa3aIl V1 , "ITO raMMa-pe30HaHCHoe 
pacceAHMe 67 ZnMOll(HO Mc n onb30eaT b He TonbKO KaK 0 4e Hb 4YBCT BIo1
TenbH~A n p M60p AnA ~3MepeHI1R Man~x c ABVlroB 4aCToT~, HO TaK~e 
~1 AnR ~3Mepe HV1R ManbtX ~3MeHeHV1A AVl HaMI1KI1 r<pV1CTanI1~4ecKoi1 pe
weTK~. 

C 3KcnepHMeHTanbHO~ T04KM 3peHIo1A Mecc6aY3pOBCKaR c neKTpo
CKOnl1R Ha 67 Z0 KopeHH~M 06pa30M OTnV14aeTCR OT 06~4H0i1 Mecc6ay

POBCKOi1 cneKTpOCKonV1M/HanpMMep, Mecc6ay3poBcKoi1 CneKTPOC KO

... ,oHCTITJT f 
C1.t:IOBlud 
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n l-l l-l Ha 57Fe/ . B HaCTOAU\ei:1 p a60Te p aCCMOTJ)CIIl;1 ()" Il L'L' t/Oi\Pl\(i Ii O ~le KO
TOpble Me TOAIo14eCKl-le BOnpOCbl, I-IMelOlJll-IC 3H.,,,P IH11' J\ f1fl rlO ll yYClllo1A XO 
POWIo1X pe3YIlb TaTOB. 06cY)f(AClIOTCA npeIo1MYIl\CC TO,l II IH'/\l le ;<1 r 1(1-1 Aonn e
POBCKIo1X MOAY Il ATOPOB ABYX KOIICTPYKl\I-Ia:1, '{pUMl' IlIrt). OIlII L 0111;'1 MC TO
AI-IKa AIlA KOHTponA ABI-I)f(CHl-lfI 1l0nIlcpO I~C IWI!J MOHYIHI I IJPd. 1) , 01-1 41-1C 
Ile 111 80 BpeMA nOIlY4el-fIllA MeccCiayoPOtlCK() I O llll'IO p". 

METO.QI1 KA 

MaTepIIIHCKI-I~ paAI-IOClKnlBHbli:1 III CT04HHK InGa ( T 1 :2 = 78 4 ) nony
4eH nOCile 06n Y4eHI-IA MOHOKPI1CTr'lJlI1.l OKI1CI-I l\I-IHK a Aei:1ToHaMI-I C 3Hep 
rl-lei:1 1z,6 H3B. AIlR :noi:1 I~Clll-1 1-13 Gonbworo MOHOKpl-IC TanIl a OKI-I CI-I 
I..(I-IHKa fiblIlI-I Bblpe3aHbI nflil CTI-I IIKI-I IOCb "c" n e pneHA I-I KYIlRpHa nflO C
KO CTI-I n naCH1HKI-II B $OpMC AI-ICKOB Al-laMe TpOM 8 MI~ 1-1 TOfl U\ I-IHOi:1 1 MM, 
Bo 1-136e)f(aHl-le pacnblne lll-iR nOBe pXHOCTI-I nfla CTI-IH Ka BO BpeMA 06I1Y4 e 

HI-IR oxna)f(AaIlaCb npOT0"1HbiM r e fl l-leM Ipl-lc. 1I. n OTOK ra3005pCl3Ho r o 
r e fl l-lR YCTaHaSfll-lSaIlCR S n peAeflax OT 30 AO 60 fl/4, B 3Clal-lCI-IMOCTI-I 
OT TOKa Ae~TOHOB, MClKCI-IMaIlb Hafl Befl l-l4101Ha TOKa AOXOAI-IIla AO 25 MKA. 
Ha BXOAe 1-1 BhlXOAe KClMepbl o6IlY4e~i1-lA 6blfll-l noc T aBfle HbI 3J1eKTpOM Cl r
HI-IT Hble BeHTl-lfllo1, KOTOPblC aB TOMaTI-I"1eCKI-I Mo rnM npe Kp aTHT b AocTyn 
r a3a B KaMepy, eCfl l-t cl><>J1bra >13 TaHTafla n p OrOpl-IT. nllaCTMHKa n p>1 
)f(W~allaC b K MeAHOMY Ae p lKaTeiliO n p l-I nOMOU\ I-I ynpy roi1 wLli161 ,1 1-13 fla TYH Io1. 
npl-I TaKOM 06nY"1eHI-II-I pac n blIle HI-I R He npOI-ICXOAI-t T. 06IlY4 eH Hafl no ae px 
HOC Tb OCTae TCfI 6IleCTRU\ei1 . B p e3YIl b TaT e 06nY"1eHl-lfl MeJlfleT Cfl Ton b
KO I..(BeT . .£10 06fl Y4eHI-I R nIla CH 1HKa n p03pa 4H a R, C >KeIlTO-3l!1leHbIM 
OTTeHKOM. nOCfle 06IlY"1eHM R nIlaC TI-IH Ka npl-I HMMaeT KOPVl"4I1CBO -KpacHbli1 

qe eT 11 3 - 3a Hanl141-1R paAl-lal..(l-I OHHblX nOBp elKAeHl-li1 B KpI1CT.:JIln e. 
AIlR CH flT I1R paAMal..(110H HbtX Ae$ eK To e I'1 CT 04Hl-tK OT)f(l-IranCR npl1 

TeMnep a Typ e 700 0 C 8 aTMOC!j)epe KI-I CIlOpOAa B Te4eHl-le 12 4 lO : nOCfle 
OT)f(l'1 ra TeMnepaTypa MeAneH HO n OHI1)t(aIlaCb AO KOMHaTHoA 8 Tey eHl-l e 
6 - 7 4. Cnel\l-IaflbHblX Me p An'fI p aB HOMepHoro nO Hl1l1<eH>1R TeMnepa TY
PW M~ He n pI-IHI-IMaJ1lo1 . nocne OT)f(>1ra SOCCTaHaBnl-l BaeTCR nepaOH a"1aIl b 

H~~ UBeT nnaC TI-tHKM . 
B Ka4e CTBe n Or IlOTI-ITen R Mc n OIlb30BanaCb fll100 nnaCTI-IHKa 113 Toro 

)f(e MOHOK p>1C Tanna OKI-ICI-I I..(I1HKa 10C b "c" nepneHAI-tKynRpHd nIlOCKOCT I-I 

nnacTI-IHKI1/, 111-160 I-ICnOIlb30SaIll-iC b nOIl >1KpI-ICTanIlI-l"1eCKl1e norflOTMTe
111-1 1-13 OK>1 0 1 I..(>1HKa, ooo r aU\eHHble no 67Zn AO 85% 10,6 r/cM? 67Zn l 
1-1 AO 92% 10 ,785 r/cM 2 67Zn/. raMMa-KBaHT~ pe rl'1 CTpl-lpOaaIlI1Cb 
Cl..( l-t HTl-ln mH,l l-lO HH blM AeTeK TopOM IKPl-lcTaJ1fl NnJ (Tl), TonU\I-IHa 3 MM/, 
MaKCI-IMaflbHaR CKOPOCT b C4eTa AOXOAI-I Ila AO 35000 I-IMnYIlbCOB B c e
KYHAY B n l-lKe 93 ,3 K3 B. B Ka"1eCT Be OAHOKaHallbHoro aHanlo13 a Topa 
6b1n I-I CnOIlb30 BaH n pl-l60p "OpTeK" 55 1, I1MnYIlbcbl OT AeTCKTopa 
noc Ty n a n l-l Ha MHo r OKaHanb Hoe YC Tp oi1CTBO, pa6oTa~U\ee B pe>KI-IMe MHO
rO Ka Hafl bHoro C"1eT "11-1Ka 1 1024 KaHan a , 2~4 I1Mn./KaHaIl, apeMR n e pe
Kfl ~"1 e H I-I R Ka HanOB - 100 Hc / .' 18', 5blIlI-I I-I Cn0J1b30ea Hbl ABa reHe paTopa 

c lo1HYCOI-IAanbHoro Han pA)f(e HI1R - aHafloro Bwi:1 1-1 C L\11!j)POBWM !j)OpMl-l pOSa

2 

6 

d 

s 

4 
PIIC. ,. Yc'raHoBKa o 6.rry4eHlIfl MOHOKplfCTartnoB 

AeiiTOHaM11 • 
, - o 6rrY'laeMhlfi 06pa3el\ 113 Zn 0; 

- nplflKHMJiaR waj.j6a 
113 naTYHli; 3 - Me,!lliblH ,o;epJKaTeJ1b ; 4 ra3 /Ie; 5 - q:,on Lra 
113 Ta, 20 MKr-1; 6 - YDnO'T'Helrne H3 In ; 7 - K01UtHM3TOp

Tal; 8 - DO,!la. 

HMeM cI-IHycOI-IA~. BTOPO~ 113 HI-IX 06ecne4l-1aaeT OOIlbWY~ T04HOCTb 

!j)OPMbI ABl-IlKyU\ero HanpR)f(eHI1R, HO HY)t(AaeTCR B 0"1eHb xopowei:1 ~I-IIlbT
paUl11-1 B~COK04aCTOTHblX COCTaBIlR~MX. 113 -3a Hanl14l-tfl MeXaHI14eCKl-tX 
pe30HaHCOB B 06IlaCTI-I COTeH Kl-lnOrepU B BI-I6paTOpax npl1MeCb B OC
HOBHOM Cl-lrHaIle B~COK04aCTOTH~X rapMOHMK Ha YPOBHe 10-5 MO)t(eT 
B030YAI-ITb pe30HaHc 11 CMf1bHO I1CKa311Tb Mecc5aYPOBCKVI~ cneKTp. 

npeI..(M3MOHH~~ UI-I!j)POBO~ reHepaTop CMHYCOI-IAaIlbHoro HanpfllKeHMfl, KO
TOPblM MW nOIlb30Sanl1Cb, cOAep)t(I-tT AByx3BeHbeBo~ aKTMBH~H pe30
HaHcHblH !j)l1nbTp 11 B Al-lana30He 2-900 B ofiecne4MBaeT CHHYCOI1AaJ1b
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Puc . 2 . BJ!U P3 rop C KBap u cBldN J1 he30p:1JHT'a TeJle~t , '1'1'1 ' 1111<. 

I - 110rJl01111 'l1b , 2. - C T RKa H'IaK AJUI n O f'n 0 '1'11 rCJ1l1, 3 - ABHlKY-

11, <lRC R '-lac 1<> (Il\ 6 p 8TOp a c rUC3!WM AJIi! c -r aK811'IlI K 1. 4 - CKO

Gbl li3 t-lc.\l\ pllnU HCl., 5 - 11CT O'(flI1K. 6 - ,ue l»)I{<lTe.llh )[ 1.: '1'0'111111< .. , 

7 - nn<lC j'HHW H3 KBapu,a. 8 - Kopnyc BI16p<l1'opa, LJ - 111 1'01< , 

\ 0 - raiiha, 11 - J\llll lKYlllee trallpR JI(eHH('". 12 - " :.I l!Mll II " • 

13 - n pYlKJlJlbl H 3 6CpHJlflJ{etlOii 6pOJJ 3bl, \ 4 - BIIII1'I>I, 11I1t'YJ IH]> YII111l1le 

l W, TRJI(CIlH e n pYJl-1W. 

Hbl ~ C >1 r Han C O T KJ10HeH>1eM OT c H HycO>1Aa J1b HOrO 3il KOHil . MC HbWVli1 

3.10 -5 ; He CT a 6>1J1bHOC Tb 4 aCT OTW >1 aMnnH TYA~ CooTBeTc T BeHHo MeHb

we 10-" \11 10 - 3 • 
Anr; n 0J1Y 4e1-1HfI pe30HaHcHor o cn e KT pa 6blJ11't o n po6 0Ballhl I ICC I(OJ1b KO 

AOn Jlep OB C K>1 X MOAymn opoB. Bee OHH oCHoaaHbl Ha 06paTlIOM nbe303(\l 

$eKT e . B Ka4e CTBe n b e 303 J1 eMe HT OB Hc n o l1b3 0BaJ11'tCb J1\11UO nn aCT HH~ 
\113 MOHOK p>tC TaJ1n W.H? CKOr O KBap~a, J1I-160 lIHJ1I1 HAPbl 1-13 n be30KepaMHKVI, 

6nH3KKe no COCT aBY K pZT- 5A. Ha p>tc .2 n OKaaBH BI-I5paTOP. B KOTO

4 

POM K cnonb3Y~TCH KBaplIeB~e 3neMeHT~. KOHCTPYK~I1A 3Toro Bl16p a

Topa 04eHb 6J1113Ka K I1cnonb30BBHHoi1 $opCTepOM 11 AP. /lO. Ha Haw 

B3rJ1AA. npeAJ1SraeMaA 3AeCb Tpy6HaA KOHCTPYK~MA OCH0BHoro Kopny 

ca BI16paTOpa nY4we C T04KI1 3peHI1A 4acToTHoi1 xapBKTepI1CTMKH . 

HanpHlt!eHHe CHHYCOHAaJ1bHoti! cj)OPMbI nOAaBBnOCb OAHOBpeMeHHO 

Ha YZ nOBepxHOCTH Tpex KBap~eB~X nnaCT I1 H. KBap4eB~e nJ1aCTI1HW 

AOn)fCHbl 6blTb TaK Opl1eHT I1POBSHbJ, 4TOGbi OHM He paGoT aJ111 B npOTI1

Bocpa3e. 1{0J1e5aHI1A no OCV1 X nponop~V10HaJ1b H~ npl-IJ10M<eHHOMY HanpA

MleHHIO, a n o OCVI Y - YCI1J1eHbl B L/L pa3 I rAe Ly - AJ1V1Ha,x 
a Lx - TOJ1U\I1Ha nJ1aCTHHKI-I/. B HaweH CJ1Y4ae Lx'" 3 MM, BLy=78 t-IM; 

L;-. = 10 MM . OnpaBbl Vl3 1130J1l1 py~U\ero MaTepHana loprCTeKJ10 , · T e(\lJ10H, 

/oiaKPonOH I CJ1YlKaT T OJ1bKO Anfl L\eHTpOBKI1 nJ1BCTI1H, T. e. nJ1aCTHHbl 

He A OJ1H1Hbl 6blTb npl-IlKaTbI K Kopnycy Bl16paTopa. HaTflM<eHt-Ie npYlf(I1H 

16epl1J1J1l-1 e BaA GpOH3a I1J1H HepHlaBelOll\afl CTaJ1b, TOIlU\I1Ha 1 MM/ AOJ1)KHO 

06ec ne411 Tb cneAOBaHl-le nOnBI1lt!Hoi1 4 BCTH BH6pa Topa 36 LOKpall\eHl-leM 

\II paCT A)I{eHl1eM KBaplleBblX nnaCTI~H. IlY4we Bcero 3TO IlaTfl)f(eHl1e 

~1 Boo61l\e A Bl1lKel-iHe nOABI·1)f(Hoi1 4aCTl1 Bbl5paTOps npOBepATb AaT41-1KOM 

CHeUjeHI1i1 . 

B Ka4eCTBe ABT4t-1Ka CHell\eHI1A HBMI-I 6b1J1 I1Cn0J1b30BaH nbe303ne

MeHT B BI1Ae wai16b1 113 nb~30KepBMI1KI1 Taro me COCTaBa. nbe30Kcpa

MHKa n0J1f1pI130BaHa nepnCHA\IIKYJ1APHO nnorKOCTH waAG~. nbe303nCKT

p~4ecKHi1 AaT4HK CT<3BHTCA B Kopnyc BH6paTopa HB MeeTO Aep)f(aTen~ 

I1<'T04HHKa. 

Ha pHL.3 nOKa3aH AOnJ1epOBCKHR MOAynATop Ha OCHOBe 4HJ1HHAPH

4€CKOI1 nb€30KepaMHKVI. Bce nOBCpXIJOCTH 4HJ1HHApa iAl1aMCTp 12 lotH, 

BbiCOT a 10 MM. T0J114>1HS CTeHKI-I 1 Io111H 2 MMI .qonOJ1 I-H1TeJlbt 10 wml(jlo

Banl1Cb, 4T06~ HMeTh a03MomHO J1Y4wym KOaKCHaJ1bHOCTb 4Hn HHAPH4e

CI<H X nOBepxHocTeA 11 llJ10CKOn apaJ1J1€J1bHOCTb TOPllOB . nOCJ1e wni-1¢loa

KH 6~na OCYll\eCTBJ1eHa paAHaJlbHaA n0J1~pH3a~HA. B 3TOM BH6p.~rope 
pOJ1b npYIf(J.1Hbl HrpaeT nbe30Kepa~\H4eC t<afl wai16a. npeACTaBJ1HlfJU\aA 

eo60~ AaT4HK cMeUjeHJ.1A IBHyTpeHHHA Al1aMCTp ~ HH , BHeWHI1A AHaM~T 
15 MM, TOJ1Il\I-IHa 1 MM/. HaTfllKeHJ.1C wal16bl npOl13BOAIlTCfI C nOMOll\blO 

MI1KpOBI-I HTa c Y4eTlJ'~ HeOAI-IHaKOBblx. HH3Kor eMnepaTypH~x. ycaAoK 

nbe30 KepaMI-IKi-1 i-1 OCTaJlbH~x. AeTa11eA BMfipaTopa. 4YSCTBHTCJ1bHOCTb 

ABT4HKa CMeUje HHA unpCACJ1f1eTCfI ¢OPMYJlO~ .~ 

U d t3
S = -- '" "-----

\P k(Caxf-CO ) 

rAe U - Hanpfl)f(eHHe, KOTopoe B03HHKaeT Ha BxoAe llPcAycVI!1V1T eJ1f1. 

ul3 - nb€30MoAYJ1b LlJaA6bl, Cax 11 ('0 - eMKOCTH BXOAa npeAycHJ1I1

TenA 11 wai16bl , 6r - cMeU\eHl1 e H k - K03lj)$111.\I1eHT npOnOpl.\l-lOHaJ1b

HOCTH B 3aKOHe rYKa. 04eBHAHO, '<TO AJ1A n OSblweHHfI 4YBCTBHTeJ1b

HOCHI HC06x.OAl'1MQ 11Mer b OOJ1bWOi1 nbC30MOAYJ1b . PZ1~I<epaMHKa npH 

4 , 2 K HMeeT nbeaOMOAYJ1b 01 15 AO 40·10 -1~ M/B , KUTOpwA 3Ha4H

T",nbHO npeBOCXOAH T no BCJlJ.1411He nbe30MOAYilb Ksap4a (d II =2· 10- ~/!3) . 
npH AecpopMal.\HI1 wa~6~ H a ee BHYTpe HH ei1 1-1 BH€WHeA OKPYlKHOCTAX 

B03HI1KalOT 6onbwI1e TaHrCI-14HanbHbie l~ anpfll!(eHI-IH, KOTop~e o6ecn e

4 11BalOT 6 0 11 bWYIO 4YSCTBHTeJ1bHOCTb K CMe ll\eHI1HM no cpaBHeHH~ 

C AaT4 H KOM. pa6oTa~U\I1M TOJ1bKO Ha ~3rH6. 
5 
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1l "A PUC. 3. TIbesoKepaMlJ1leCKlui Bn6pa

T Op. 1 - C T aKa.H'llIK AJIff norno

o 'rUTl?ml, 2 - nOrJlOTHTenb, 3 -
HCTOlJmn(, 4 - I'al'i1<a C rHe3,o.OM 

AJll':! C'r.:lKaH'lHKa, 5 - BHIlT - A ep 

i JK.:l 'r£!Jlb HC TOtIHHKa, 6 - Kop nyc 

S BH6paTopa, 7 - BblBOp, CI1 I'Han a 

- 0 '1' A11 '1' 4I1Ka, 8 - C T BJ1blfOi1: CT a KaH

'UtK, 9 - lv-tnHlI,D.PI1K 113 r1be30Ke 
'1 paMHKlf, 10 - rrpYJKHIlKa 1'13 5epMJl 

JilleBOii 5pO!13bl, 1 1 - paa'heM "Jle
--.b... NO" CI1I'IIana, 12 - pa31:>eM " neMo" 

ABI1f'aTeJlR lI.:lnpfllKeHllll, 13 ,- 1lI111'i

6a II Il,HCK 113 KBap l (8, 14 - 1lJ81"16 a 

C OC T POj1 KPOMKOlf, 15 - ,o.aT\{lIK 
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np~ p a60 Te Aa T ~MKa Hd Aa H Ho~ 4a cToTe Ao n lKHo 8~nonH~ TbCR 
y c n oBYle' 19 ' 

,) :! 2 

w~ R ( C ax + CO ) » 1. 


rAe R - cYMMap Hoe COnpOT YlSne HMe Aa T4 Y1Ka H Bxo Aa n p eAyc Hn Yl TenR, 

EMKOC TY1 Cox H Co menaTe n bHO YMe HbwHTb, 4 T06~ YBe n Y1 4 11Tb ~YBC T B Y1 -
Tcn b HOCTb. nOAXOA~~ Y1 M pacnOn OmeHY1eM 3 neKTpoAoe HO wa~Ge eMK OCTb 
MOmHO YMeH bWY1Tb ,0.0 100 n~. ~CXOAR 113 n ocneAHe ro COOT HOWe HY1~, 

HYliCHO 06ecne4MT b Gonbwoe sXOAHoe COnpOTY1SneHYlC n peAYCMnY1 Te n R. 
Mbl pa60Tan M C npeAYCl1nH Ten er-1 , HMelOUl"M R = 10 rOM Y1 K03¢If,IJYI ~ Y1eHT 
YCl1neHY1R 40 0 . T aKHM oGpaaoM, oWM6Kd B H3MepCHY111 CMe~eHMA CO CTaB
n~na 4 . 10- 12 M. MI-IHHMan bHaA aMnnl1TYAd KOJl c6aHY1~, HMelOU\a~ 
CM~cn B HaWHX 3 KCnepY1MCHTaX , on peAenAeTc~ 3KCnep1-IMeHTanbHO~ 

nonywio1 PYlHOi1 nI-l HL1Y1 n orn 014eHYl A 0 ,32 ' 1 0 - 6 M/ C H paG04ei1 4a CT OTO~ 
122 r4 YI COC T aBn~eT 4 ' 10 - 10 M, T . e . npl-l 3T0l1 aMnn HTYAe OT HO
CYlTenb HdA 0lUYl6Kil COC Taan AeT 10, 

Il PI1 nOMO~H nbe30AaT4Y1KOB 6 bln H HccneAOBaH~ ilMnnY1TYAHO-4aC.OT
Hye x a paKT e pYl CTHKH /A4X/ BYl6p8TOPOB ABYX npeACTdBneHH~X KOHCT
PYK4Hi1 K8K n pH KOMHaTHo i1 TeMnepaType, TaK Y1 n p Y1 TeMnepa Type 
ml1AKOrO r enYlR. HaMH Hccn eAOBaHo TaK* e OTKnOHeHHe OT CHHYCOH
AanbHor o ABHme HY1~ BY16p a TOp a npH nOMOll\1-I MeTOAa <!>Ilryp nHcamy, npY1 
n OAa4e Ha "X" - a x o A o C ~Ylnnor pa¢a CMr Hana OT reHepaTopa CI1HY COH
Aanb Horo Ha n pR)Ke H H~, a Ha BXOA " Y" - OT n be30AaT4l1Ka. 
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PHc.4. TCOpeTlIlJeCKOe Yllllipt?1II1C ~!e c c6ay~pOBCl<of\ JlH1II!H 

c yaenll4.ellHel'l T OJTllUiHbl nO)' nOTH 'renff t M M 3KC l leplII'!CI' T aJ1IJIu,IC 

p C 3ynbl'aTW / UCT04.HIi K 6 7 Ga : ZoO, MOIIOKpH CTaJLIl, 

nO rJl OTHTenb : ZoO, n OIlHKpn c T.:tnJl / : 

0 - 19 74, nepJloy HAP ., ( 1%; 
¢ - 19 8 4 , KaTHJlJla 11 AP. ,
+ - 19 85, PY CK OB MAP., (= 0 ,6 1 

EC T eCTB e HHa l1 WHpHHa JlH HH H nonYlJ ella npH ~lcnonb30BallHH ~101l0

KP H CT.)J1J1H4. e CK 0 TO nOrJlOTH T enH: Jl oTu,en 11 AP ., 1976 , 
r"Kcn 0, 36 + 0 ,04 MKM / C, 0 , 17%; K a'fHJ1J1a 11 Ap ., 1980, 
I~Kc n = 0, 3 1 +" 0 , 02 MJ(~ / C, ( = 0 , 1570. 

PE3ynbTATbi 1-1 0 6CY)I{,llEHI-1E 

AYX BY16paTOpa, KOHCT PYK4Y1A KOToporo nOKa3aHa Ha pHc.2, YKa-
3~8a~ T Ha HanY14Y1e pe3KI1X pe30HaHcoB B oGnacT~ 2-10 Kr4. KO HCTPYK

l\~tR 113 Tpex AnY1HHbIX nnaC TVl H Y1 CpaSHI-ITenbHO MaCCYlBHOH nOABHmHOH 
4aCTY1 BI16paTOpa C TO~KYI 3peHH ~ BV16pal\~OHHOH YCTOH~Y1BOCTVI He ~B

nReTCA caMUM YAa4H~M peWeHY1eM. no 3T0i-1 np~4~He xopowa~ pa60Ta 
8Y16paTOpa CY1nbHO 3a8V1CV1T OT cno c06a n pI1KpenneHY1~ nnaCT~Ht aT CYI
nw HaT~liCeHHR npymYlH, OT xopoweH aKycTY14e c Koi1 V130n~~Y1Y1 YI OT 81016

paTopa paGO'fei1 4aCTOTbI . 
KOMnaKTHa~ 1-1 Gonee ~eC T Kan KOHCT PYK~ H R n be30KepaMY1~eCKOro 

BV16paTopa o6e Cne~YlBaeT H V1 3KY~ 4YB c TBI1TenbHocTb K BHewHY1M aKycTH
4 eCKY1M BV16pa4Y1AM, 4 TO cy~e cT BeHHo C HY1~aeT Tpe608aHYlR K nOABeCKe 
.1 aKYC TI14e CKOH Y130nA~Y1Y1. 
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P~IC.. 5. l(arIlIOpOa04J1l>IH ClleKTp, nonY4eUllblil L 1l0l-10U\bIO 
lll.e::lOKepa~1}fLleC"O ro 1I1lCipa'ropa flPIl MaKCMMaJ1 bHOlt CKnpoc Til 
.5, 6 ~1Kt-11 C; IIC'I'U'lIl1IK. ZII 0 ~IOHOKPHCTa.ruI; nOI'JIOTIITeJlb: 

Zn 0, n OJIHKpnCTarU] OO()I':lIItCHl1hlii . 

WMpMHa Mecc6aY3pOBCKOA nHHHH B 3KcnepMMeHTanbH~X cneKTpax 

04eHb 4YBCTBMTenbH~~ HHAMKaTOp xopoweA pa60TbI BM6paTopa la TdK
me Ka~eCT Ba M3rOTOBIleHMR MCT04HMKa M nornoTM TcnRI. Ha pMc.ll no
KasaHbI Hel{OTOpble M3 nY4WMX B 3TOM OTHOWeHI-!M pe3YIlbTaTOB, AOC
H1rHYTblX B Me cc6a y spOBcKOl1 cne KTpOC KonMM Ha 67 ZII . CnnowHaR 
nMH~IR nOKaSblBaeT TcopeTM4ecKylO saBHCHMOCTb W~IPHHbl nMHIlM 01' TOIl

UI~IH~ nornOTIHeJlI. Ha 3TOM IKe pMCYHKe npeACTaBneHbl M pesynbTaTbl, 
nonY4eHHble HaMM Ha KanM6poBo~H~X cneKTpax ABYMA pa3HblMM BH6paTo
aM~ C nbe301:epaMH4CCKH~ ABMraTeneM. KOHCTPYKTMBHble pa3nM4MR 

Mel'<AY ::HHI~11 B116pdTOPtlMM Hecy~ecTBeHHbL HaAo OTMCTMTb. 4TO 8 060
HX CIlYW1AX He 6bl110 npMHATO OC06blX Mep AIlrr H30IlR~MM OT BHeWHMX 

BHGpa~MA. 3Ta HeTpeGoBdTenbHOCTb nbe30KepaMH4eCKoro BM6PdTopa 
K YCIlOBHRM 3KcnepMMeHTa AeIlaeT ero 04eHb YA06HblM B pa60Te. 

HeAOCTaTKdMM BM6paTopOB MS nbeSOKepaMHKH RBn RIOTCA uonbwaA 
3aBMCMt~OCTb n beSOMOAYIlR OT TeMnepaTYPbI, CTapeHMe nbeSGKepaMI1 KH 
II HanH4Me rHCTepe3Hca. 

\.1sMeHeHlle nbeSOMOAYJlA co epeMeHeM HAeT AOCTaT04HO MeAfleHHO 
IHecKonbKo np04eHTOB B rOA/, T.e. OHO Hecy~ecTaeH Ho BO BpeMR 
3KCnepII,MeHTa. 

\.1ccneAOBaHlle OTKIlOHeHI1R OT CHHycoMAaIlbHoro ABMmeHMA 10 
nbe30KepaMl1yeCKMX ~MnHHAPoB nOKasa no AOBonbHo GOIlbWO~ pa36poc 

no SenM 4 111;e lOT 0.5 AO 4't I , 3a BHcR~MM, SI1AMMO , KaK OT TonUlHHbl 

8 

C TeH K~ ~~n~HApa, TaK ~ OT ycnoBH~ ~s rOT OBneH~R ~ nonRp~sa~H~ 

n beSOKe paM~K~. Dbln Bbl6paH ~ "In~HAP c 11a "'MeHbW~M OT KnOHe~WleM. 

TeM 11e MeHee B Ka nH6pOB04HOM cneKTpe I MaKc~MaIlb llaR CKOPOCTb 
16 MKM.c - 11 OTKnO HeHHe 8 CKO PO CT H, onpeAeneHHoe HS cneK Tpa n o 

Me~eH~m 60KOBbiX nH KOB, COCTaBn~no 11,6 + 0, 6/%. Ha p~c . 5 nOKa
saH 0A~H ~3 Kam16poao4Hbix cneKTpOB, n OJiY4e HH bli1 C nOM~blO nbeso

KepaM~4e C Koro BH6paTop~ n p'" MaKCHManb HoA C KOPOC T~ 5,65 MKM/c. 
OTKnOHeHHe aT CI-!HYCOI1AaJlb HOrO AI:I ~)!(e HI1R n ORBIlReTCR 11 npI-! He

AOC TaT 04HOM HnH 4peSMcpHOM HaTR~eH~~ npymHH Iwa~6b1/. OcoGeHHo 

4YBCTB~TeIlbHbI B 310M OTHoweHM~ KBap~CBble BH6paTopbl . n03TOMY 
He06xOA~I~0 n pl1 c60pKe BM6paTopa oCYll\ecTBIlAT b HenpepblBHblYi KOHT
POIlb ABMIKeHl1R n pl1 nOMO~11 nbeSOAaTcl~Ka . 

~HTepecHY~ BOSMO)!(rlOCTb KoppeK ~HH I-!cKameHMA B cneKlpax n peA
IlaraeT HenpepblBHbI~ KOHTpon b ABH)!(e HI-! R BO BpeMR HaKonIlCHMA 3Kcne

p MMeH TanbH o r o cneKlpa. 3anMcaHHuA B ~M~POBOM BMAe CMrHan OT 
nbesoAaT4MKa nOsBoIlHIl 6b1 npH nocIl eAYIO~ei1 06pa60TKe AaHHblx npM
BI13a Tb Ka)!(Abl~ KaHaIl cneKTpa K onpeAencHHoi1 CKOPOCTM. nOIlY4e; IHoYi 
M3 oGpa60TKM CMrHana nb esOAaT41lKa HcsaBMCMMO a T pcaIlbHoro ABM

)!(eHMR. TaKHM o GpasoM, MO)!(HO Gblno Gbi KoppMr~poBaTb Il~6oc MCKa*e

HMe HcsaBHC MMO aT era npoMcxo*AeH MR. 

BblBOAbl 

n be30KCpaMl14 eCKHe BM6paTOPW MMC~T CYUleCTBeHH~e npcnMy~ecTBa 
nepe,Q BM6paTopaMM C ABHra reneM MS I<Bap4CSblX nnaCll111 B OTHOWClIl1H 
npOCTOTbl M c Ta6HnbHOC TM 3KcnIlyaTaUIlM. 

nbC30K ep.JM HyeCKMe AB11raTenM, OAHdKO, r.OltaSblSalO r I Il.!KOTOpOe 

OTKnOHeHHe a T 3aAaHHoro ABM)KeHMR, KOTopoe ItoO)l<tlO ytlCHbW"ITb ny
TeM nOAXOARll\erO BI,10opa ~MIll1HApa. HO IH?nb3R nonHocT 1>10 ~136e)H(J Tb. 

n03TOMY B n pe~ I~3 1"OHHLIX 11s MepeHl1f1X cnegyo r Y4MTb1SaTb ::HO OTKIln
HeHMe MnM nonb30saT bCR BH6paTopaMM C ABMraTcneM H3 KRdp 4 a . 

OnM CaH rlbll1 nbe30AaT4MK cl~e~e l-lM fl Aael HOBbie I>leTOAI14eCKi1e 003

MO~HOC 1 ~ KaK npM c60pKe H npcABapM Ten bH~X McnblTaHMAX &HGpaToPoB 
AmI Bbl60pa om HMaIlbHblX KOHCTPYK~l1i1 H pe)KM I~OB pa60Tbl , TaK H npM 

HaKonIle HHH cneKTPd AnR nocToflHHoro KOHTpon~ ARH~eHMR, C B03

MO)!(HOCTb~ Koppe K~MM HCKameHMn AaM~eHMfl . 

ASTOPbl npM3HaTeIlbH~ D.C.Hcra Hoey H A .B .CTpenKOB Y 3a npoRs
ne HH~t:1 MHTepec M nOAACp)!(t<y B pa6o Te. '1bl 6narOAapHbi B. E. XaAIKIl 
3a n peAo c TaBIleHI-!e MOHOKpH c TaIlna OKH CM ~HHKa. a T<.J K)!(e A.~.TynM

Hoey i1 E.~. KMPRHoay 3a COAeAcl BMe npl1 o6nY4eH MM 06pa340B Ha 

~MKnolpoHe 1I\o111f1<l> Mry . 
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npH"H~eTCM nOAnM~Ka Ha npenpHHTW H coo6~eHH~ 06~eAMHe HHoro HHCTHTYTa 
~AepHWX HccneAo.aH~M . 

YCTaHoen~~a cnen~aA CTOMMOC T. noAn~cK~ Ha 12 HeCRU~B Hil K3AilHHA OHAH, 
.KnO~a~ nepecwnKY. no OTAenbHWM TeMaTH ~CKHM K3TeropMAM : 

HHJlEK C TEI1ATHKA UeHa noAnKcKM 
Hil rOA 

1. 3.cnepHM~HTan~HaA ~H3"Ka eWCOKMX 3H~prHH 10 p. 80 Kon . 

2 . T ~opeTM~eCKa~ ~M3MKa 8WCOKHX 3Hepr HH 17 P . 80 Kon. 

3. 3Kcnep,MMeHTana.KaJIII ...eHTDOHHa" ~"S"'Ka ~ P . 80 lion. 

~ . TeopeTM~ec••~ _H3HKa HH3KHX 3HeprMH 8 P . 80 Kon . 

s. ,..aTeMaTHKCt 	 ~ p . 80 Kon . 

6 . RA~PHaA cneNTpocKonMA M paAMOKKHMA ~ p. 80 KO n. 

7 . .....MKa T ...e"''' Mott08 	 2 p . 85 lion. 

8 . KPMOftH1M",a 	 j! p. 85 lion. 

9. YCNOPHT~nM 	 7 p. 80 lion . 

10 . AaTOHaTMSaUKA 06pa60TKM 311CnePHHeHTan~HWK 
A~HHWK 7 p. 80 I<on . 

11. aw~MCnM Ten~Ha. ~T~Ma'MKa M TeXHMKa (, p . 80 Kon. 

12 . XM_'" 	 P. 70 Kon. 

13 . leKHMK. ~M'"~CKoro 3KcnepMHeHTa 8 p. 80 Kon. 

1~ . "CcneAO.~HM'" TaepAwx Ten M _HAKOCTeH 

llAepHWHM HeTOAIHM p . 70 Kon . 


15. 311cnepKMeHT~n~HiA ~M.MII~ AAepHwK peaKUMH 

n pM _III"K 3Hep r MA K p. 50 Kon. 


16 . ~'MHeTPM'" M ~HSMK~ la~M,w 	 P. 90 Kon. 

17 . leoPM'" KOHAeHCHpeaaHHoro COCTOAHMA 6 P. 80 Kon. 

18 . 	 "cnon~lOa.HMe pesyn.T~Toa M HeTOA08 
~YHA."HT.~.HWK ~'H~C"MK MCCneAO.~HMM 2 p. 35 Kon . 
• , ...KWX 06".c~~x ~YKM M T~H"KM 

p. 20 Non . 19 . 	 6~M'M"~ 

nOAnMC". MOMCT 6wT. ~o~eMa C ~ro HeCAU~ TeK~ero rOAa. 

no BeCM aonpeceM ~PKneMMA nOAn MCNM cnCAyeT 06p••aT~cA • M3AaTen. cKKM 
OTAen CHAH no ~pecy: 101000 HocKa•• rnaano~T aHnT . n/R 79. 
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B 06beA~HeHHOM ~HCT~TyTe AAePH~x ~ccneAOBaH~H Ha4an 
B~XOA~Tb c6opH~K "Hpam~<ue coo61JieHUR OH.RH". B HeM 
6yAYT noMe~aTbCA CTaTb~, COAep*a~~e Op~r~HanbH~e Hay4H~e, 
Hay4HO-TeXH~4eCK~e, MeTOA~4eCK~e ~ np~KnaAH~e pe3yn bTaT~, 

Tpe6yiO~~e Cp04HOH ny6n~Ka~~~. 6YAY4~ 4aCTbiO "Coo~eH~H 
OH.SH1", cTaTb~, eoweAw>~e e c6opH~K, ~MeiOT, KaK ~ APYr~e 

~3AaH~A OHHH, cTaTyc o$.,~~anbH~x ny6n~Ka~Hi1, 

C6opH~K "KpaTK~e coo6~eH~A OHHH" 6yAeT B~XOA~Tb 
perynApHo. 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods : 
Accele rator s . 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condensed matter. 
Applied researches. 

Being a part of t he JI NR Communications, the articles 
of new co l lection like al l other publications of 
the Joint Institute for Nuclear Researc h have t he status 
of official publ ications. 

JINR Rapid Communications wi l l be issued regularly. 

~ 

}. ~_' ~ I' 

PycKOB T. 11 AP· 
MeTOA><Ka MeCc6ay3pOBCKHX >13>\e,pe)i.H'H ;;a S·?zn 

C uenbiO pa3BHT><Jl MeTOAa Meccp·ay'3P.OB!=!<><X 1-13!-lepet;iHi1 H,a n><HH>i 93,3 K3.8 
>i3or·ona 67Zn paapa6oraH 4>1$posot\ retiepaTqe c><;;ycol1t\'a1lbl-H:~ro t'lanpJll!(e~"ll 
B A'Hana30He 2-900 8, Q6ecne4kBat00('1H HeJl>iHeHHOCTb MeHbLiJ.e 3 ·1 o-5 H HeCTa6Hnb
>-IOC'Tb \.laCTOTbl H aMnJl>iTYA.bl MeHbWe 1 Q-fi >i 1 o-3 COOl: seTC'TBeHHO. np·oseAeHO 
>~cche"osaH>ie A4X s·>t6paro'po,s, pa6oTaiOIJl>~X Ha oci-m8e o6paTHoro (lbe3o3<!XI>ei\Ta 
8 Ksap·ue >1 nbe3oKepaM>~Kk, 11 OAenaHbl );eKoTopbfe ynY4we'1'1>~R. ,D,IlR xoHrponA AB>~l!(e

H>~A nOABHlKHOi1 4aCTH l]be3dt<.eJfaMH4ec:K.Oro B>iOpaTopa H<l MeCTe Aepl!(aTenA >tCT04-
HHKa CTaBkTCA ni>e30t<epaMH4eCKHi1 ,[j,BT4HK, KOJ'6pb1;:, Aae'r HOBble MeT'.OA>i4eCKHe 
B03MO)!(HOCT<j (lt!lA Bbl6opa OflTHHaJlbHbiX K'OHCTPYKllH.:f >1 P,el!(H_f'IOB pa60Tbl 11 fl!lA 
,not:TO.ftHHOro ¥0tiTPQJUj ABHJ!SeHHJl , C BQ~f'IO>KHOCTbiO KoppeKqHH HCKa!HeHJ1;:,. 0w><6Ka 
B H3MepeHHl1 CMetileHHA - 4 . 1 Q -l2• 

Pa6ora BblnonHeHa 8 Jla6oparop>~>~ AAePHbiX ripo6neM OltiH1. 

y • 
'II 

nepeBOA O.C.B><HOrpaAOBo.::. 

13-85-615 Ruskpv T . e.t al. 
Method for 67 zn Mos·sbauer Spectroscopy .. ~. ,; 

't!' f .~ 
... ~ 

The 9~.3 keV level, 67_zn Mossbauer spectroscopy is -developed. For this 
purpose a high s·tability digital sinusoidal generator in th_e 2-900 V r ange 
has be.en construc-ted. ·1 t<• provides deviat·ion fro!Jl the sinusoidal law sr>]aller 
than 3 · 10-5 ; frequency and amplitude instabi 1 ity s{llaller than 10-5 and 10-a. 
respectively. T!:)e fr·equenc.y res.ponse of quartz and PZT piezoelectric trans
ducers was meas-ur.ed and sever a 1 improvements have been made. A pi esoceram i c 
sensor has be,en mount·ed at the place of the sour'ce-holding spring for per
manent movemen t control. This reveals new possibilities for futher optirpi- · 
sing the transduce.r cor').struction, working regime adjusti'ng .and distor
'tion compel)s·atior>. T'he displacement resolution is 4 -lo- 12 m. 

The in_vest.igation has been performed at the Labora
1
tory of fluc.lear 
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