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This set-up is intended to search for Mossbauer selfabsorpti­

on of the 109mAg 88 keY y-rays in the single crystal source-absor­

ber by means of a comparison of the y-ray yields temperature 

dependencies in the horizontal and vertical directions. If the 

y-resonant broadening is small then the graviLaLion red shift 

would restrict the effecLive resonant absorption length in the 

vertical y-ray beam. The set-up consists of a small size cryostat, 

two GeCLi)-detectors and a system for compensation of the vertical 

component of the Earth magnetic field. SWitching this system on 

and off one may observe the synchronous modulation of the resonant 

absorption probability in the horizontal direction. The expected 

decrease of the y-ray intensity in the horizontal beam caused by 

the Mossbauer effect is ~ 5xl0-4 when the source is cooled from 77 

to 4.2 K. For the vertical beam such decrease is ~ 7 times less. 

FMC. - I. cumaOR AZT. - 12 HamM. 

~ HHOTBTYT TeOpeTaqeaRO~ a 8RcnepaMeBTa~bHo~ ~a3sKB. 1996 



On~T~no Ha6R~~eHHD raMMa-pe30HaHCHOrO rrOrnO~eHHH Y-Ry~ea 

~OnrO~BY~X H30MepOB 107rn,109rnAg B rrORHKpHCTannHQeCKOM oc060 Q~C­

TOM cepe6pe MeTO~OM aKTHBaUHH cepe6pHHoro rrornOTHTenH y-ny~aMH 

CHnbHoro HCTOqHHKa /1-5/, rrpoBeneHH~e B 1960-e - 1970-e ro~~, ~anH 

pe3ynbTaTN, cornacyDmHeCH C TeopeTHQeCKHMH OueHKaMH yWHpeHHH y-pe­

SOHaHca B ~ 105 pas. B nocne~HHe ron~ rrOHBHnOCb HeCKORbKO pa60T 

/6-9/, B~onHeHH~ npyrHM cnoc06oM C MOHoKpHCTannaMH cepe6pa, B 

KOTOpNX, Ka3anOCb 6N, Mecc6ayspoBcKoro 

norno~eHHH y-KBaHToB, cooTBeTcTBYD~e ropasno MeHbweMY yWHpeHHD 

(OT 16 ~o 100 pas B pa3H~ pa60Tax). ITpHMeHeHHaH B STHX pa60Tax 

MeTonHKa COCTOHna B Ha6nDneHHH TeMnepaTypHoft saBHCHMOCTH BMxo~a 

r-H3nyqeHH~ 109Ag H3 MOHoKpHcTannH4ecKHx cepe6pHH~x nnaCTHHOK, B 

KOTopNe rrpenBapHTenbHo BBO~HnCH TepMonH~Y3Hea MaTepHHcKHH panHO­

HyKnHn 109Cd . B~no 06Hapy~eHo, ~TO rrpH oxrra~eHHH r-HCTO~HHKa OT 

77 no 4,2 K B~XOn y-KBaHTOB 88 KsB CHH&aeTCH B 60nbwea Mepe, 4eM 

MOMBO 6~no 6N OXHnaTb Ha OCHOBaHHH naHHbm 0 C~THH cepe6pa npH ox­

na~eHHH H cooTBeTcTBYD~eM YBerrH~eHHH 06MqHOr~ K03~HUHeHTa rrorno­

~eHHH y-KBaHTOB, ABTOpM /6-9/, npHrrHcbmaH H36MTO~Hoe rrorno~eHHe 

Y-KBaHTOB 3~KTY Mecc6aY3pa, BepoHTHoCTb KOToporo ~onXHa CHnhHO 

paeTH npH nepexo~e aT 77 K 4,2 K, nenaDT no BenH4HHe nononHHTenb­
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Horo nOrnO~eHHH B~WenpKBeAeHH~e OueHKH ~aKTOpa YWHpeHH~. HeCOMHeH­

HO J ecnH neACTBHTenbHO yWHpeHHe y-pe30HaHca 109Ag B MOHOKpHCTanne 

cepe6pa ManO J aTO Aon~o HMeTh 60nbwoe 3HaqeHHe nn~ nanbHe~wero 

pa3BHTHH Mecc6ayapoBcKoI cneKTpOCKonHH B~COKoro paspeweHHH H nna 

peweHHH pana npaKTHqeCKHX Sanaq, B TOM qHCne H np06neMM y-nasepa. 

IT03TOMY HaMm 6~nH npeAnpHH~T~ onNT~ no npOBepKe peaynbTaToB pa60T 

/6-9/. 

~H nonyqeHHH OnH03HaQHO HHTepnpeTHpyeMNx naHH~X 6~na BN6paHa 

MeTOAHKa CpaBHeHHa B OAHOM on~Te TeMnepaTypH~x 3aBHCHMocTeft CaMO­

nornOmeHHH y-KBaHToB 109A9J H3nyqaeMMX MOHoKpHCTannHqeCKHM cepe6­

pHHYM HCTOqHHKOM B ropH30HTanbHoM H BepTHKanbHoM HanpaBneHHHx. Ec­

nH yWHpeHHe y-nHHHH 88 KsB HeBenHKO (eKa.eM, B 30 pa3 J KaK YKa3aHo 

B /6/), TO rpaBHTaUHOHHoe KpaCHoe CMe~eHHe3HeprHH y-nHHHH Ha 30­

KpaTHyD eCTecTBeHHyD illHpHHy pesoHaHca npoH30ftAeT B BepTHKanbHoM 

nyQKe ~TOHOB Ha nyTHBcero nHWb B30 MKM. 3HaqHT HcnycKae~e Bep­

THKanbHO y-KBaHT~ CMOrYT a~KTHBHonorno~aTbcH SaCqeT 3~KTa 

Mecc6ayspa TOrrbKO Ha He60nbwoA HaQanbHOA AnHHe nponeTa nopaAKa 30 

MKM. B TO Ee BpeMH nnH ropH30HTanbHoro nyqKa y-KBaHTOB KaKHx-nH60 

OrpaHHQeHHA AnHHY pe30HaHCHoro norno~eHHH HeT H pa60TaTb eNOEeT 

cnoa cepe6pa, TOnmHHa KOToporo onpenenHTCH 06~HHMH aneKTpOHHMMH 

MeXaHH3MaMH norno~eHHR.IT03TOMy MO~O OIB~aTb cy~ecTBeHHoA pa3HHUM 

B peSOHaHCHOM norno~eHHH ~TOHOB B ropH30HTanbHOM . H BepTHKanbHOM 

HanpaBrteHHRX. ~H Hawero y-HCTOqHHKa J npenCTaBnRD~ero c060~ cepe6­

PHHNH MOHOKpHCTannHqeCKHft nHCK nHaMeTpOM ~ 25 MM H TonmMHoA 1 J 08 

MM J YCT8HaBnHBaeMHA non yrnoM 45° K ropH30HTanbHOa nnOCKOCTH J 

BenHquHM 3~KTa pe30HaHcHoro nornO~eHHg B ~BYX HanpaBneHHgX 

pa3nH~a~Tca no pac~eTY B ~ 7 pa3. TIpa 3TOM OTHOC~TenbHaH BenaqaHa 
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ocna6neHH~ rOpHSOHTanbHOrO nyqKa BCne~CTBHe 3~KTa Mecc6ayspa 

BeCbMa HeBenHKa - ~ 0,05 % . TaKHM o6pasoM, 3KcnepHMeHTanbHoe yCT­

pOaCTBO ~n~ BNHBneHHH HCKOMoro 3~KTa ~on~o o6eCneQHBaTh B03MOI­

HOCTb H3MepeHHH HHTeHCHBHOCTH ~TOHOB C OTHOCHTenbHO~ TOqHOCTbD He 

xy~e 10-4. nnH ~ononHHTenbHoro KOHTponH B yCTaHoBKe ~onIeH Hcnonb­

SOBaTbCH BTOpOH, HepeaoHaHcHbIH, r-HCTOt.JHHK, BbIXO,n y-nyt.Je'A KOToporo 

6y~eT onHHaKOBO MeHHTbCH C TeMnepaTypoH B 060HX HanpaBneHHHx. 

KaK nOKa3aHO B /10/, y~06Ho HSMepHTb O~HHM H TeM ~e ~eTeKTopoM 

HHTeHCHBHOCTH y-nHHH~ OCHOBHoro H BcnOMoraTenbHoro HCTOqHHKOB H 

onpe~enHTb HX OTHoweHHe R. Mcnonhsy~ ~OCTaTOQHO wHpoKHe 06naCTH 

cyMMHpOBaHHH QHCen HMnynbcoB B HX aMnnHTynHoM cneKTpe, ynaeTc~ no­

CTHQb BNCOKO'A CTeneHH cTa6HnbHOCTH npH onpe~eneHHH R, n03BonR~~ea 

nonYqHTb OTHocHTenbHyD TO~HOCTb H3MepeHHH ~ 10-4. 

KpoMe rpaBHTaUHH, Ha BenHt.JHHy a~KTHBHoro cet.JeHHH pe30HaHcHo­

ro TIOrnOmeHHR y-KBaHToB BnHReT MarHHTHoe TIOne8eMnH, pac~enn~D~ee 

Bcne~CTBHe s~KTa 3eeMaHa r-nHHHD 109Ag Ha 14 KOMTIOHeHT, paccTo~­

HH~ Me~y KOTOpNMH npeBoCxonHT eCTecTBeHHyD wHpHHy nHHHH B 106 

pa3. Cne~oBaTenbHo, B ycnoBHRx, Korna H3nyt.{an~e H norno~aD~He R,n­

pa HaxO,nHTC~ B O~HOM H TOM Ie MarHHTHOM none (KaK aTo HMeeT MecTO 

B HaweM cnyqae), Ka~aR 3eeMaHOBCKaH KOMnoHeHTa cneKTpa HcnycKaHHH 

MOIeT norno~aTbCH TonbKO B npe~enax 3~KTHBHOA WHpHHM COOTBeTCT­

aeeMaHOBCKOM KOMnOHeHThI norno~eHHSI, He 

B3aHMo~e'AcTBYH C OCTanbHhIMH KOMTIOHeHTaMH. MHTeHcHBHOCTb onpeneneH­

HO~ KOMnoHeHTM aeeMaHoBcKo'A CTPYKTYP~ cneKTpa ~cnYCKaHHH (nornome­

H~g) .B~pa~eTCH W-no'A (1) 
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2Ifrnf 1!Cmi.mf) ~ 
1
ClimiLM x FC&,Am) (1) 

TIepBMA COMHOaHTenb.B npaBoA qaCTH (1) npe~CTaBngeT ca60a 

KBa~paT KO~HUHeHTa Knedwa-rOPAaHa, cooTBeTcTByDmero nepexo~y 

st~pa C nOAypoBHH cocnHHOM I.i H. ,MarHHTHbIM KBaHTOBbIM \{HCnOM mi Ha 

nOAypoBeHb C KBaHTOBHMH qHCnaMH If H mf' B STOM nepexo~e H3nYQaeT­

CH WaTOH C yrnOBYM MOMeHTOM LH ero npoeKUHeA Ha OCb KBaHTOBa­

HHH M. BTOpol CONHOaHTenb. FC&,Am), onpe~engeT 3aBHCHMOCTb HHTeH­

CHBHOCTH AaHHoA KOMnOHeHTN OT yrna &Me~y BeKTopOM Hanp.st.eHHOCTH 

MarHHTHOro nonR H HanpaBneHHeM HcnycKaHHH WaTOHa. B ycnoBHRX, 

Korna nepeKp~He cocenHHX KOMnOHeHT SeeMaHOBCKOro cneKTpa npaKTH­

qecKH OTCYTCTByeT (Haw cnyqaA). S~KTHBHoe ceqeHHe peSOHaHCHoro 

norno~eHH.st 6y~eT AJIR .Ka~oAKOMnOHeHTbI cneKTpa onpeneJIstTbcH KBan­

paTON BenH~HbI !Cmi,rnr), a cyMMapHQe 3~KTHBHoe CeqeHHe - CyMMoA 

3THX KBaApaTOB. B /11/ dYno nOKasaHO ,.qTO 3Ta cyMMa cymecTBeHHbIM 

odpa30M 3aBHCHT OT ~~oHa MaKCHManbHa npH -& = 0 (HJIH 1800)H CHH­

IaeTcH B 3 pa3a nnH -&~ 450 (1350 ). TaKHM o6pasoM, opHeHTaUHHnyq­

KO:B y-KBaHTOB no OTHOWeHHIl K HanpaBneHHD . MarHHTHoro nonH 3eWIH 

nonma CHnbHO BJIHHTb °Ha BenH'lHHy slW)eKTa peSOHaHCHoro' nornOlJJ,eHHSI 

y-KBaHToB. MM COqnH ynodH~ B paCCMaTpHBaeMOM BapHaHTe nOCTaHOBKH 

3KcnepuMeHTa C03~aTb ycnoBHR, KornanyTeM HCKyccTBeHHoft KOMneHCa­

UHH BepTHKanbHOA COCTaBlISfDmeA MarHHTHOrO ..nOJI.f[SeMJIH ropH30HTaJIhHW 

nyqOK y-KBaHTOB MO~O 6bIno 6McAenaTb napaJIJIenbHHM oCTanmeHcH 

ropH30HTanbHoA COCTaBJIHDmeft nonH, paCnOJIOIHB ero 'B nnOCKOCTH 

MarHHTHoro MepH~HaHa. Tor~a, BKnnQaSl H BMKJIDqaH yCTpoaCTBOKOMneH­ • 
caUHH BepTHKaJIbHOA COCTaBJIHD~ea nonH B ycnoBHHx, Kor~a Mecc6ay3po­

BCKoe nornomeHHe y-KBaHTOB B HCTOqHHKe B npHHUHne B03MO~O (HH3KaH 

TeMnepaTypa), MOXHO YBH~eTb cooTBeTcTBYD~e H3MeHeHHH HHTeaCHBHOC­
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TH lPOTOHOB (Ha .... 60~," OT rIOJIHOH BeJIVI'1V!HhI pe30HaHCHOrO nOrnOUJ,eHI15i) t1 

C.nenaTb ,IlOnO}IHHTenhHbJe 3aIO!D\.leHHll 0 lImpMHe r-JIHHH1L lInH BepTHKanb­

Horo nY~Ka S~KT pe30HaHCHoro notn6meH~~ ~a~e B OTCyTcTBMe Mar­

HHTHoro non~ o~eHb Man; B .naHHOM ~e cnyqae M3ueHeHHe ero np~ 

nepeKRDQeHMH HanpaBneHHH uarHHTHoro nOJI~ 6yneTCTOJIb Mano, ~TO 

BP~.n JIM MO~O 6yneT ero o6Hapy%RTn npH OTHocRTenbHoP. TOQHOCTH 

H3uepeHHa ~ 10-4, BJIKHHMe HanpaBne~KH MarHMTHoro nOJIH Ha pe30HaH­

cHoe nOrJIOllJ,eHMe y..:i.'KBaHTOB Mo:!:eT Ha6m:>naTbCH, KaK H BJIHHHHe rpaBH­

TaUHH, TOJIbKO ~nH MaJIOYillHpeHHo~ y-nHHMM, M He nOTouy, ~O npH 

3Ha~HTeJIbHOM yWHpeHHH 3eeMaHOBCKHe KOMnOHeHT~ nepeKpODTCH - SToro 

He npOH30'Q:.neT ,naxe npH yWMpeHI-UI B 105 pa3 -, a 113 -3a YMeHbweHHH 

CeqeHHH pe30HaHCHoro nornOmeHHH C pOCTOM WHpKHM nHHKH. 

OnHcaHHe SKcnepHMeHTaJIbHOH YCTaHOBKH 

06ma~ cxeMa YCTaHo~kK npe~CTaBneHa Ha pHcyHKe. rnaBHO~ ee 

tracTbl?·S1BJI.ReTC~ MaJIora6apHTHbU! KpHOCTaT, B KOTOpOM MO.lKHO OXna1C,D;aTb 

r-HCTO~HHKH ~O TeMnepaTypM ~~Koro a30Ta KJIH :!:MnKOrO reJIH.R, npHqeM 

'B nocne.nHeM cnyqae oxnax,neHHe ocymeCTBJIHeTCH cna60A nOCTO.RHHO~ 

cTpye£f lKH,lJ;KOrO remUT. KpHOCTaT He HMee'I' a30THoro SKpart~PY~-

JlaJlUleHHe Te1lilb:BO.ro 3KpaHa. ocymecTBlliieT0R O'tXO,U9iUUiMH napaM11 rem!~1, 

OCHOBHOH 11: KOHTPOJIhHblt1: r-HCTO\iH11:KlII YKpenJIll:IOTI)ff B C'heMHOM 

~JIaHue, HMelO~eM 6epMJInllIeBOe OKRO nocrre 3aKpenneHH~ 

KOB WJIaHeu. anaHBaeTCH O]IOB5lHHbIM npsmoeM B CKOUJeHHoe non yr­

nOM 450 OKHO renHeBoro 06~eMa. ~~KHn renM~ rro~aeTCR B KpHO­

cTaT Cl1<PoHOM, .BCTaBJIJIeMbIM B :eepTMKanbHylO Tpy6y, Ha KOTOpOU 
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nO~BeweH renKeB~ 06~eM. Pacxo~ ~~Koro renHH 1 n/qac. 

TeMnepaTypa r-HCTO~HKOB H3MepHeTcH TepMoMeTpoM, COCTO~mHM H3 

npoKanuOpoBaHHoro conpoTHBneHK~ Kr, nonyqeHHOrO B -CBoe BpeMH B 

HH-Te nonynpoBo~HHKOB AH YCep, H 'UK~poBoro oMMeTpa~-30. COnpOTHB­

neHKe yKpenneHo B Kopnyce renHeBoroo6~eMa B6nU3H r-UCTO~HHKOB. 

OKHa B TennOBOM 3KpaHe HsrOTOBneHM K3 MeTannH3HpOBaHHoro Maanapa, 

a B HapyZHMX ~naHUax Kopnyca KpUOCTaTa - HS 6epHnnueBoA ~nb­

ru Ton~Hoj 0,25 MM ~nH ropH30HTanbHOrO nY~Ka H us ~DpanH Ton~­

HoA 0,3 MM - ~nH BepTHKanbHoro. 

KpHocTaT yKpenneH.Ha nO~CTaBKe H3 ~DpanDMHHHH. HH caM KpHOC­

TaT, HM nO~CTaBKa He COAepaaT ~eTanea HS ~ppOMarHHTHNX MaTepua­

nOB. O~HaKO, HeKOTopoe KOnHqeCTBO .enesa UMeeTcH B KOHCTpyKUUH 

nH~HOHHOro Hacoca UBH-100, npUMeHHeMoro ~nH OTKa~KH KpUOCTaTa. 

STOT Hacoe pacnonozeH Ha paCCTOHHHH 550 MY OT OCH KpHOCTaTa. 

Ha od_e! C KpuocTaToM nO~CTaBKe MOaRO pacnonoXBTb ~Ba cocy~a ~Da­

pa C Ge(L1.)-~eTeKTOpaMH ~nH perHcTpaUMH y-KBaHTOB, .HcnycKaeMUX 

HCToqaHKaNH.B ropHsoHTanbHoM H BepTHKanbHoMHanpaBneHHHx. B cny­

qae, ecnu Tpe6yeTcH c~enaTb'H3MepeHHe B ropHsoHTanbHoM HanpaBneHHU 

npH 60nee B~COKOA CKOpOCTH CqeTa, y6HpaeTcH ~eTeKTop BepTHKanbHoro 

nyqxa, ~TO ~aeT B03MOaHOCTb MaKCHManbHO npH6nu3HTb BTOpoA ~eTeKTop 

K y-HCTOqaHKaM. 

~H KOMneHCaUHH ropH30HTanbHoA cocTaBnHD~ea MarHKTHoro nonH 

3eMnH npHMeHeHa CHCTeMa, cOCTOHma$ HS napN Koneu fenbMrOnbua 

nHaMeTpoM 380 MM C O~HHM cnoeM BHTKOB, HCTO~HKa nHTaHHH KaTymeK 

H CXeMbI aBTOMaTH~eCKoro BKrrDqeHHH H B~KnDqeHHH HX, pa60TaDmeA OT 

curHanOB aMnnKTY~Horo aHanH3aTopa Nokia LP 4900B. Ge(Li)-~eTeKTopN 

~epe3 CTaHnapTH~e cneKTpOMeTpH~eCKKe TpaKT~ coenHHeHM c 6nOKOM 
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ceneKUHH nOArpynn naMHTH KOMnb~TepM30BaHHOrO aHanH3aTopa NokIa . 

.lrlISf ynpaBJIeHHSf pa60TOi[ aHaJlH3aTOpa.· B .Hero BBe.n:eHa KOMnbl1TepHag 

nporpaMMa. WHKcHpyDmaSf MOMeHT BpeMe~HHa~aJla Oqepe~HOro H3MepeHHH. 

3ana~majJ npo.n:on~TenbHocTb H3MepeHHSf H BBo.n:Sf~ajJ nonpaBKY B qHCJla 

OTCqeTOB Ha pa3nH~e nepHoaOB nonypacnana T1/ 2 OCHOBHoro H BcnoMO­

raTenbHoro r-HCTOqHHKOB. 3Ta Ie nporpaMMa ynpaBJIgeT nOnaqe~ 

cHrHanOB BKJIDqeHHSf H BNKJIDqeHHSf KOMneHcHpyDmero MarHHTHoro nOJlS! C 

O.ll:HOBpeMeHl-lbtM .H3MeHeHHeM HOMepOB rpynn IIaWfTH aHammaTopa. B KOTO­

pMe nocTynaeT HH~pMaUHjJ. B KOHue Ka~oro H3MepeHHSf nOJIyqeHHMe 

8MnnHTy.n:HMe cneKTpM OT .ll:ByX .n:eTeKTopOB 3anHc~BaDTcSf Ha rH6KHe 

MarHHTH~e .ll:HCKH, BMqHCJIHDTCSf H neqaTanTCSf CyMMN OTCqeTOB no.ll: 

nRKaMH nOnHoro nornomeHHSf Y-JlHHHH 88 K3B 109Ag H y-JlHHHH KOHTpOJlb­

Horo r-HCTOqHHKa C yqeTOM ynOMHHYTo~ nonpaBKH Ha pa3HHUY B T1/ 2 . 

HaJlHqHe KOHTpOJlbHOrO Hepe30HaHcHoro y-HCTOqHHKa n03BonSfeT 

HCKnnQHTb J10XHNe 3~KT~ H3MeHeHHSf qHCen OTCqeTOB C TeMnepaTypoM, 

KOTOP~e MornH 6N nOSfBHTbCSf BCJIe.n:CTBHe HeH36e~NX TeMnepaTypH~x 

ne~pMaUHa KpHocTaTa, B qaCTHOCTH BN3BaHHoro OXJ1a~eHHeM yKopOqe­

HHSf BepTHKanhHoA Tpy6KH, Ha KOTOpOa nOABeweH renHeBNA 06~eM. .Irn~ 

~ononHHTenbHoro KOHTponH ne~pMaUHa yCTaHoBKa o60Py~oBaHa ~nTH~ec­

KHM YCTPO~CTBOM, COCTO~mHM H3 TeOnOJ1HTa, HCTO~HHKa CBeTa * CHcTeMN 

3epKan, pacnonoxeHHMX cHapy~ KpHocTaTa. B Kopnyce KpHocTaTa 

npenycMoTpeHM 2 CTeKRHHH~X OKHa, CKB03h KOTopMe MO~O 0nenHTh 3a 

nonOKeHHeM MeTOR, HaHeCeHHbm Ha oxna~aeMNe neTanH KpHOCTaTa. Bo 

BpeMH OCHQBH~ H3MepeHMR 3TH OKHa 3aKpMaaDTCg Henp03paqHMMM 

Kpb~KaMH Ana YMeHbweHHH TennOnO.ll:BOna K reJIHeBoMY o6~eMY. C nOMOmbD 

SToro yCTpoQCTBa MO~O HaORD.n:aTb H H3Mep~Tb nHHeaH~e ne~pMaUHH c 

TOQHOCTbD ~ 20 MKM. B cJ1YQae Heo6xo~HMOCTH BecbKpHocTaT, KaK 
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uenoe, MOXHO nepeMecTHTb C nOMOmbn OnOpHNX BHHTOB, npHBe,llH 

cnBHHYBWHAcH BCne,llCTBHe A~PMaUHH renHeBNH 06bey B npeEHee 

nORoaeHHe OTHOCHTenbHO ,lleTeKTopOB. 

MeTO,llHKa HsrOTOBneHHH r-HCTO~HKa Ha' OCHOBe 109Cd • BBe,lleHHOrO 

B MOHOKpHCTann cepe6pa, H cnocodN HCCne,llOBaHHH ero CTpyKTypN 

onHcaHN B HaweA CTaTbe /12/. OTnH~e r-HCTO~Ka, npHMeHeHHoro B 

,llaHHoR yCTaHOBKe, OT HCTOQHHKa, onHcaHHoro B /12/, COCTOHT B TOM, 

qTO HOBNA r-HCTOQHHK HSrOTaBnHBanCH TpeMH UHKRaMH aneKTpORHsa 

109Cd H TepMO~~Y3HH, a npeXHHA HCToqHHK - 3a OAHH UHKn. OTMeTHM, 

~o no HaweH MeTO,llHKe 109Cd BBO,llHTCH B O,llMHaKOBOM KORHQeCTBe C 

odeHX CTOpOH cepe6pHHoA nnaCTHHKH. B HanpaBneHHH nepneH,llHKynHpHoM 

nnOCKOCTH HCTOqHHKa HHTeHCHBHOCTb HcnycKaeMNx r-KBaHTOB C 3HeprueA 

88 KsB paBHa ... 1,05xl06 CTepa.&. -le -l. 

B KaqeCTBe BcnOMoraTenbHoro r-HCTOqHHKa B HaWHX 

np~,llBapUTenbHNX' onMTax /10/ Hcnonb30BancH 57Co , BBe,lleHH~ TepMO,llH­

~Y3HeA B MeAHyn WOnbry. OKa3anocb, OAHaKO, qTO MeAb, nOCTeneHHO 

OKHCRHHCb, HaqHHaeT CMrraTbCH C nOBepxHocTH SToro HCTOqHHKa, 3arpH­

SHHH yCTaHOBKy pa,llHOaKTHBHOCTbn 57CO. l103TOMY ,llRH nocne,llyn~x 

on~OB 6Nn HsrOTOBneH r-HCTO~HK H3 57CO , BBe,lleHHOrO B cepe6pHHyn 

~nbry TO~HOR 20 MKN. COBepweHHo HeOEK,llaHHO BNHCHHnOCb, qTO 3TOT 

r-HCTO~HK, HeCMOTpg Ha Manyn Cpe,llHDD aTOMHyD KOHaeHTpaUHD 57Co B 

cepe6pe: (~ 16"'-7)'":'" o6na.ztae~· 4!ePpoMarHHTHbIMH C~OACTBaMH. nO-IHIJlHMOMY 

B npoaecce TepMO,llH~YSHH B cepedpe B03HHKnH 06naCTH cKonneHHH KO­

6anbTa. TaKoR y-HCTOqHHK Henb3H npHMe~HTb B.HaweM onNTe. nOCKonbKY 

ero MarHHTHoe none, cymecTBeHHO npeBOCXO,llH~ee seMHoe, He n03BonHT 

,llOCTHQb HyEHOrO pe3ynbTaTa npH BKnCqeHHH KOMneHCaUHOHH~X KaTyweK. 

ITo3TOMY npHwnoCb HCKaTb TpeTHH BapHSHT HerOTOBneHH~ KOHTpOHbHoro 

1 , 
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r-HCTOqHHK~. ITOCKOHbKY STOT HCT04HHK ~OH~eH H3nY4aTb r-nMHHD, He 

cnHWKOM CHHbHO, HO H He cnHlliKOM Mano OTnH4aD~YDC~ no 3HeprHH OT 

r-nHHHH l09Ag C88 KsB) , He nOH~eH HMeTb B cBoeM cneKTpe y-nHHHH 

npyrHx ~HeprH~, YBenH4HBaD~X ~HOBYD no~noIKY B H3MepReMOH qaCTH 

cneKTpa, H 6MTb nocTaT04Ho AonrOZHBYmHM no cpaBHeHHD c 109Cd , TO 

HCHO, qTO BMOOp nonXOA~X HyKnHnOB BeCbMa HeBenHK. MN OCTaHOBH­

nHCb Ha r-HCT04HHKe Ha aCHOBe 241 Am , B cneKTpe H3nY4eHHH KOToporo 

nOMHHHpyeT y-nHHHH C 3HeprHeR 59,54 KsB. KOHTpoRbHbm y-HCT04HHK 

HMeeT ~pMy AHCKa Toro ~e AHaMeTpa, 4TO H OCHOBHOH cepe6pRH~H HC­

T04HHK. Ero pa604ee Teno H3rOTOBneHO H3 xpoMaTOrpa~HqeCKO~ 6yMarH 

Ton~HOa 0,3 MM, nponHTaHHOa a30THOKHcnNM pacTBopoM 241 Am H BMCY­

weHHoH. AKTHBHOCTb KOHTponbHoro HCT04HHKa ~ 2,3 MEK. 

HnR yCTaHoBKH KpHocTaTa B nono~eHHe, Korna ropH30HTanbHN~ 

ny40K y-KBaHToB ReXMT B nnOCKOCTH MarHHTHoro MepHAHaHa, H Ana non­

60pa CHn~ ·TOKa 4epe3 KOMneHCa~HOHH&e KaTywKH ,6NRH B~onHeH~ H3Me­

peHHHHanpaBneHHH H HanpH~eHHocTH MarHHTHoronOHH BHyTpH KpHocTaTa 

BMeCTe pacnonoIeHHH r-HCTO~HHKOB. 8TM H3MepeHHH 6~n~ c~enaH~ 

cOTpynHHKoM BH~~TP~ A.E.EcbKMH~ c nOMo~D Manora6apHTHoro 

~ppope30HaHcHoro 30Hna C 4YBcTBHTeHbHocTb~ 10-3 3pcTe~a, pa3pa6o­

TaHHoro BD BHMW~TPM. MaMepeHHH BenHCb. B ycnoBHHx, Korna AH~Y­

3HOHH~ Hacoe, HMe~~H~ ~PPoMarHHTH~e ~eTanH, 6~n B CBoeM pa­

60~eM nonOIeHHH H 3TO, KaK B~HCHMnoCb, He MelliaIfO OCYlli.eCTBHTb aa-· 

~e~yn KOMTIeHCaUMD~coCTaBnH~~eH MarHHTHoro nona 

3eMRH H HYY~YD opHeHTallH~ KpHoCTaTR no oTHoweHH~ K rrrrOCKocTH 

MarHHTHoroMepH~HaHa. 
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OueHKa aKCnep~MeHTaHbHMX B03MOXHOCTeH yCTaHOBKH. 

HMeDmHeCH B HaWeN'paCnOpR~eHHH GeCLi)-neTeKTOpW H CneKTpOMeT­

pH~ec~aR annapaTypa n03BOnRDT nOnYqHTb npHeMneMOe 3HepreTHQeCKOe 

paapeWeHHe.npH CKOpOCTax CqeTa nOpRnKa 2.0xI03 c-1. AKTHBHOCTb 

cepedpHHoro r-HCTO~HKa H reOMeTpHQeCKHe ycnoBHR, OrpaHH~BaD~e 

a03MO~OCTD C6nHZeHHR neTeKTOpOB C HCTOQHHXaMH (pa3MepM COCynOB 

~capa C AeTeKTOpaMm, KONneHCauHOHHNX KaTyweK. aepTHKanbH~e pa3Me­

pM KpHCT~nnOB repMaHHH, CnYIa~HX ~eTeKTOpaMH, H T.n.) He n03BonRnT 

nOCTH~b,CKopOCTeH CqeTa aa y-nHHHH 88 KsB 60nee 300 OTCq,/C 

npH p~60Te c OnHHM neTeKTopOM eRa ropH30HTanbHOM nYQKe) H 60nee 

600 OTCq./C H 100 OTCq./C npH onHoBpeMeHHo~ pa60Te C AeTeKTOpaMH 

BepTHKaHbHoro H ropH30HTanbHoro nyqKoB, COOTBeTCTBeHHO. KOHT­

ponbH~ r-~CTOqaHK nono6paH TaR, qTO naeT npH6nH3HTenbHO TaKHe 

~e ~cna OTCqeTOB Ha HMHHH 59,54 KsB, OTcDna cnenyeT, QTO .AnR 

nonyqeHHH OTHocHTenbHoA TOQHOCTH ~ 10-4 npH H3MepeHHH OTHoweHH~ R 

~cen OTCqeTOn aa y-nHHKHX OCHOBHoro H KOHTP0nbHOrO r-HCTO~HHKOB 

~nH nayx HanpaBneHHft MarHKTHOro non~ Tpe6yeTCg q~CTOe BpeMR 

H3MepeHo "" 560 tJaCOB npH lCa.z,noH TeMIIepaType. 3Ha'lHT, .nnR 

H3MepeHH~ npH TeMnepaTYpe 4~2 K onNT nOTpe6yeT, KaK MHHHMyM. 560 n 

~nKoro renHR, a c yqeToM npoMezyTkoB MeZAY H3MepeHHawH Bepo~THo 

pa3a B 1,5 6onbwe, M3MepeHHR C OnHHM neTeRTopoM (B ropH30HTanbHoM 

ny'ix.e) nOJImihl 3aH$lTb MeHbwee BpeMSi, '1', K. .neTetcTop npl1 :3'I'OM MO:acHO 

npH6nH3HTb K r-HCTO~HKaM, HO saTO 6y~eT yTpaqeHa BaMHa~ 

HHWoPMauHH - pe3ynbTaT pa60T~HHXHero neTeKTopa, perHcTpHpyn~ero 

r-KBaHT~ B BepTHKanbHOM ny'iKe OAHOBpeMeHHO C 60KO~~M ~eTeKTopOM. 

HanH~He xe HCKOMoro 3~KTa Ha ropH30HTanhHOM nY~Ke npH 

0AHOBpeMeHHOM npaKTHtJeCKOM OTCYTCTBH~ era Ha BepT~KanbHOM nyQKe 
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6~no 6~ Ba~eaWHM XpHTepHeM ~OSMOXHOCT~ OTO~eCTBneHHg Ha6np~aeMO­

ro 3~KTa C pe30HaHCH~M norno~eHHeM y-KBaHTOB. EcnH H3MepeHHH C 

TOqHOCTbD~ 10-2 % nOKaxyT, qTO 3~KT pesoHaHcHoro caMonornomeHH~ 

oTcyTcTByeT, 3TO 6y~eT 03Ha~aTb, ~o HHXHHH npe~en WaKTopa ylliHpe­

HHH y-nHHHH paBeH 150. 

OTMeTHM 3neCb, qTO npHdn~saTb ~eTeKTop ropHsoHTanbHoro nyqKa 

K r-HCTO~HHKaM MOIRO nHWb ~o H3BeCTHoro npe~ena, T.K. BepTHKanbH~ 

pa3Mep KpHcTanna repMaHHg B neTeKTope npH ~aHHOM paccToHHHH 

onpe~enHeT BenH~HHY MaKCHManbHoro BOSMOKHoro HaKnOHa nYTH r-KBaHTa 

B HCTOqRHKe no OTHoweHH~ K ropH30HTanhHoR nnOCKOCTH. CnHWKOM 60Hb­

wag BenHquHa 3Toro HaKnOHa B~30BeT orpaHH~eHHH pe30HaHCHoro 

nornomeHHH H3-3a rpaBHTaUHoHHoro KpaCHoro CMe~eHHH, ~TO npHBeAeT K 

OTHocHTenbHoMY pOCTy WoHOBMK OTCqeTOB H CHH3HT H3MepHeMyD BenH~HHY 

3~KTa. fio3TOMy e~HHcTBeHHN2 nYTb YBenH~eHHH 3~KTHBHOCTH yCTa­

HOBKH 3TO - nOBNWeHHe 8KTHBHOCTH HCTOqHHKOB H npHMeHeHHe ~eTeKTO­

pOB, cnocodHMX pa60TaTb npH 60nee B~COKHX CKOpOCTHX CqeTa des 

YXY~llieHHg pa3pelliaD~eH cnoco6HOCTH. K cozaneHHD WHHaHcoB~e 

cnO~OCTH He n03BonHDT HaM nOKa nOaTH no 3TOMy nYTH. 

ABTOpM 6narOAapHT A.E.EcbKHHa 3a npOBe~eHHe MarHHTH~X H3­

MepeHHA H B.E.PanbKo-sa nOMO~ B cdopKe yCTaHOBKH. PadOTa B~onHH­

naCb npH no~epZKe PoccHAcKoro ~H~~ ~YH~aMeHTanbH~ '~ccne~oBaHHa 

CrpaHT 96-02-19176). 



12
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1I:0llL1l0. 
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