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I1ccne.llOBaHa 3aSHCHMOCTb OT BpeMeHH TOKa 3anepThIX cTa6HJIHTpOHOB npM 

nOCT051HHOM Hanp51lKeHHH nyreM HenpephIBflhlX, MHOrOJIeTHHX H3MepeHHH. 

06HapYJKeHa cnOHTaHHaJl reHepaUH.a: HMnYJ1hCOB TOKa B MHQ>paHH3Ko4acToTHoM 

J1,Hana30He. 06CYlKJ1.aIOTC>1 B03MO)KHhle Q>H3HQeCKHe npH4HHhI, BhI3hIBCHOIIlHe 

Ha6moXI,aeMyro reHepaumo. 

The spontaneous generation observation of the closed stabilitron noise current at 
the 0.3 - 50 mHz range 

Yu.D.Katarzhnov, V.G.Nedopekin, V.l.Rogov, S.T.Sukhorukov 

The time dependence of the closed stabihtron current was researched at 
constant voltage by means of several years continuous measurements. The 
spontaneous generation of current impulses had been found in the infralow 
frequency range. The possible physical processes causing the observed generation 
are discussed. 

PHC. - 4, cnllCOK 1IUT. - 2 HaHM. 



I1ccne.llOBaHHe WYMOB R .llerpa.llaUMOHHhIX npoueCCOB B 

nonynpoBO.llHUKOBhJX npH60pax B' HaCTOalllee npeM51 npe.llCTaSJ1.SIeT 3HalJHTeJtbHblH 

HHTepec, KaK C TeopeTlfIleCKOH, TaK M npaKTWleCKOlf TOlleK 3peuHa. 06 :nOM 

CBM.lleTeJlhcTBYtOT MHorO'llHcJteHHhJe MaTepHaJ1hl, ny6mU(yeMhIe B C60pHHKax 

eJKerO.llHOrO Ha)'l{Ho-TeXHlfQeCKOrO ceMHHapa [1], a TaKJKe MaTepHaJ1hl 

MeJK.llYHap0.llHhIX KOH¢epeHUHH [2]. 

B .llaHHOH pa60Te MhI H3Mepam1 3aBHCHMOCTb OT BpeMeHH TOKa 3anepTbIX 

cTa6HnwrpoHoB cepHH )].814£ npH nOCT051HHOM HarrpaJKeHHH. CxeMa H3MepeHHH, 

BI<Jl104aJOllI.aSl onepaUHOHHhl"H YCH.JIHTenh (OY) c 60JthlllHM BX0.llHblM 

corrpOTHBneHHeM, npe.llCTaBJteHa Ha pHC. 1. AMnmnY,llHO-UHcPPOBOH 

npeOfipa30BaTenh (Aun) ocymeCTBJ1JleT H3MepeHHe TeKymero 3HalJemUJ TOKa 

cTa6RJ1¥rrpOHa B TeqeHHe Crp06HpytOll1ero HMnyJIbCa .llmfTenhHOCThlO 5 MKC OT 

3a.ualO1ll.ero reHepaTopa (T). DepRo.ll nOBTopeHMSI Crp06HPYJOLUHX HMnynhcoB T 

nepBOHaQaJ1hHO 6hm YCTaHOBneH paBHblM 10 c. Pe3ynhTaT KaJKJl:Oro H3MepeHlui 

(3Kcno3HUHH) 3aHOCHJIC}J B naM~Tb 3BM .nna .llaJ1bHeHWeH 06pa6oTKH. BeJ1l1lJHHa 

TOKa cTa6HnHTpoHoB 6hIna B npe.nenax 5-30 MKA. Hanp~lKeHHe Ha cTafiHJunpOHe 

nO.ll.lleplKHBanOcb nOCTOflHHblM C TOtfHOCTblO ~ J0.3 
a era Bemf1.llfHa 

YCTaHaBJ1HBanaCh HH)f(e f-Janp5llKeHillI CTa6HnH3aUHH (np060}J) Ha 0,3-0,7 B. CxeMa 

(pRC. 1) 06eCnelJHBana nepe.n:3lJY (I)J1YKTyauHH TOKa cTa5rtnHrpOH3 )1,0 40 MKA 6e3 

HCKa)f{eHHH H He HMeJla orpaHHQeHUH co CTOPOHhl HH3KHX QaCTOT. 

113MepeHml npOBO.ll51TC}J HenpephIBHO (KpyrnocyrOQHO) C anpeJl~ 2000 r. no 

HaCTO}Jlllee BpeM51. KmK..!lble 1-3 CyroK HaKOflneHH3}J HH<p0pMauillI B naM5ITH 3BM 

Ilepenaerc5I Ha MarHHTHhIe HOCMTeJtH 11 o6pa6aTbJBaeTC51 no cneUHaJlbHblM 

nporpaMMaM. 

http:DepRo.ll
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PRc. 1. CxeMa BKnl{)qeHHH CTa6HmnpOHa B H3MepHTenbHoe 

YCrpOHCTBO, r -3a,IJ,alOUJ,HH reHepaTop. 
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JlnH HCKIIlOqeHH.H BJlH>IHH.H BHel1JHliX Q>aKTOpOB Ha TOK B HcnblTyeMbIx 

JlHO,naX H3MeplnenbHaJI CXeMa C ,nHO).laMH 6blJIa nOMemeHa B TepMOCTaT, 

TeMnepaTypa B KOTOPOM nOMep)fGfBaIlaCh nOCTOHHHOH 8-28° C C TOl.JHOCThlO -0, I 

rpa.a.yca. KpoMe Toro, cxeMa C JlHO,naMH 3KpaHHpoBanacb aJIIOMHHHeBblM Kopo6oM 

C Tonw,HHoH CTeHOK 2 MM. 

B npOllecce MHOrO.l1.HeSHbIX KpyrnocYTOqHbIX H3MepeHHH H3 l1.BMuaTH 

3K3eMWUlpOB cTa6HJ1HTpOHOB 6bIJIH OTo6paHbI .l1.JUI. npOl1,OJDKeHH5I )KCnepHMeHTOB 

TPH J],HO.lla, B TOKe KOTOPblX Ha6mo.llaJIHCb HaH60JlbUJHe <pnYKTyauHH C 

xapaKTepHblMH BpeMeHaMH nOplI.llKa qacos. )l;pyruMH CnOBaMH., .llaIlbHeHWHe 

H3MepeHfUl npOBO.llHJlHCb Ha cTa6HnHTpoHax C HeCTa6HJIbHOH BonbTaMnepHOH 

xapaKTepHCTHKoii. XapaKTepHaH ).lHarpaMMa 3aBHCH.MOCTH TOKa TaKoro 

cTa6IfJll'rrpOHa OT SpeMeHI1 npe.l1.CTaBneHa pHC. 2,a. B .llanbHeHWeM, l:Jepe3 

HeCKonbKO MeC>II:(eB HenpephlBHblX H3MepeHHH: B myMax TOKOB :)TMX 

cTa6MmnpOHOB Hap5I.llY C Me.uneHHblMlf BapMaQIUIMH. CTaIlH B03HHKaTb pHTMbl 

<PJIYKTyaQHH TOKa onpel1,eJleHHOM l.JaCTOTbI, npHqeM B pa3HblX cTa6HlIH1})OHax 

He3aBHCHMO .llpyr OT .llpyra. 

OnH.llleM 60nee .n.eTaJlbHO npOQeCC B03HHKHOBeHlUi TaKOH reHepallHH Ha 

npHMepe O.llHOrO H3 cTa6HJ1H1pOHOB, KOTOPblH 6bIJ1 YCTaHOBneH B cxeMY B anpeJIe 

2000 r. B KOHQe ceHuI.6pfl (T.e. tJepe3 5.5 MeC5fues') BO cpn)'KTyaUHHx TOKa B 

TelIeHHe 1-2 qaCOB B CyTKH CTaIl Ha6JIlO).laThCH pHTM co Cpe.llHHM nepHO.llOM T}=9A 

MHH (CM. pHC. 2,6) H K KOHllY OKTH6p5I YCTaHOBHIlaCh nOCTOHHHa5f reHepaQH5I B 

UJYMax TOKa co Cpe.llHHM nepHO.llOM TI=9,6 MHH (CM. pRC. 2,8). Jth :noro pHcYHKa 

TaJOKe BH.llHO, tITO nOMHMO nepHO).la T] B03HHKruoT KopOTKHe 6pOCKH TOKa, 

KOTophre YKa3blsalOT Ha cymecTBOBaHHe OTHOCI1TeJI bHO BbICOKOl:JaCTOTHbIX PUTMOB, 

.llJ15f Ha6mo.lleHIDI KOTOPblX qaCTOTa 3al(aIOmerO reHepaTopa npH H3MepeHHH TOKa 

He.llOCTaTOlIHa. 

B ::nOH CB1I3H B KOHue MaJI 200] r. 3aJ],alOUJ,HH reHepaTop 6bIJI nepeSe,L(eH B 

pe/KHM T=0,5 c. B .llaJIbHeHWeM .llJ1R npOBe.lleHfUl H3MepemlIi HCnOJlh30aaIlHCh .usa 

http:nepHO).la
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PHC. 2. Xapal<TepHble .LlHarpaMMbI o6paTHoro TOKa j CTa6HJ11npOHa B 

3aBMCMMOCTH OT speMeuu t, nonY4eHHbIe B npouecce HenpepbIBHblX M3MepeHlIH: 

c anpeIDI 2000 T. no >lHBapb 2002 r.: a - H3MepeHo 15.09.00 f. (Qepe3 5 

MeC~HJ.eB nocne BKJU04eHI151 crafiwIlnpoH8 B cxeMY); 6 - H3MepeHo 30,09.00 T,; 

B - 113MepeHo 25.10.00 r., r - H3MepeHo 7.06.01 r.; JI. - H3MepeHo 11.06.01 r.; 

e - H3MepeHO 26.06.01 r, 
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pelKHMa HaKOnneHlUI ll.aHHbIX. B nepBOM 113 Hl1X pe3YJlbTaT KalK1l.ofi 3Kcn03HUMH 

3anOMHHaJlCjI )])1R BbIBO)la Ha nHCK no OKOH4aHHH H3MepeHJUI. 3a-rpaTbl naMjlTH H 

nHCKOBoro npOCTpaHCTBa npM JTOM He n0380JlHJUf npOBOllMTb ,llJ1HTenbHble 

H3MepeHHR, n03TOMY nepBbIH peJKHM HcnOnh30BaJ1CjI nepH0)1H4eCKH B KOPOTKUX 

(HeCKOJlbKO 4aCOB) H3MepeHHRX, B KOTOPhIX )J.oCTHranOCh HaHnyt-lwee pa3peweHHe 

no BpeMeHH. OCHOBHaR no BpeMeHH 4aCTb H3MepeHHH npOB01l.HJIaCb BO BTOPOM 

pe)KHMe. TIPH 3TOM B naMRTb 3anHCblBMHCb cpe)J.HHe 3Ha'leHHJI TOKa no nBa)luanl 

nOCJle)lOBaTenbHbIM 3Kcn03HllH.RM, TaK 'ITO HaKonneHHe JlaHHblX npOBO)J.HJlOCb C 

illafOM no BpeMeHH 10 c. Ha pHC. 3 npe)J.cTaBneHa 3aBHCHMOCTb TOKa cTa6HJlHrpoHa 

OT BpeMeHH, M3MepeHHaJI B nepBoM pe)KHMe B MIOJle 200 J r. BH)J.HO, 4TO K 3TOMY 

BpeMeHH CCPOPMHPOBaJIHCb JlBa OTHOCHTenbHO BblCOKOqaCTOTHblX pHTM3 co 

Cpe)lHI1M nepHO)lOM MHH H C nepHO)J.OM T:;=28 c. 

Tl1nH'-lHblH BR)l qmYKTyaUHH TOKa, H3MepeHHblH B pe)f(HMe 2 nOKa3aH Ha 

pHC. 2,r. vb pncYHKa BH)lHO. '-lTO '-lepe3 13 MeCRueB Docne BKJ1IOQeHHH 

cTa6HJlHrpoHa B cxeMY B mYMe o6paTHoro TOKa npHcyrcTBylOT XopOWO 

BblpaJKeHHble pHTMbI co cpe,n:HHMH nepHo)J.aMH T1=27,7 MHH (BHalfane OH 6bIJ1 

9,6 MHH ) M T2-2 MHH. KpoMe Toro, npOCMaT[mSaeTcSJ nepHO)J. Tr~Td2. 

PUTM C nepHOJlOM T2~2 MHH Ha4HHaeT HHTeHCHBHO pa3BMBaTbCH B rnyMe 

TOKa cTa6HmnpoHa co BTOPOH 1l0JIOBHHbI MaR 2001 r., npH :CHOM )J.pynte pHTMbI 

CT8HOBRTCH HeCTa6HJlbHblMH (CM. pHC. 2,a). B KOHu'eHIOHR 2001 r. lloMHHHpyeT 

pHTM C nepHO.l(OM T2=2,8 MHH, a pHTM C 60JlbIIIHM nepHO.l(OM, KOTOPblH BblAemfeTCR 

xapaKTepHoH $OpMOH HMnynhca TOKa, HMeeT BenHlfHHY T1-40 MHH H HeCTa6HneH 

(CM. pHC. 2,e). T81caJI reHepaUtUI TOKa COXpaHlleTC1l Y)Ke 6oJ1ee weeTH MeC.RUeB 

(51HB. 2002 r.). 

YiTaK, Ilepe3 14 MeCSlueB nocne YCTaHoBICH cTa6HJ1HTpOHa B cxeMY OH no 

cymecTBY CTa.1 reHcpaTopoM MMnYJ1.bCHOrO TOKa C nepHo,n,oM T2=2,8 MHH (::na 

SeJlWiHH3 nonyqeHa C nOMOmbJO <!>ypbe-aHClJ1.H3a). AMnJlHTY)la reHepauHM nOpRJlKa 

50% OT nocToRHHOH COCTaBJlJlJOLUeH TOKa (neT). Cne)lyeT OTMeTHTb, lfTO C 

http:nepHO)J.OM
http:3Kcn03HllH.RM
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PRC. 4. 3asHCHMOCTb OT BpeMeHH CpellHerO 3a CyTKH nepHO,lla 

T2 reHepauJUf TOKa 3anepToro cTa6J.1J1HTpOHa, cnOHTaHHO 

HaqaBWeHC.lI Qepe3 14 MeC.lIueB nOCJ1e YCTaHoBKH ero B cxeMy. 

http:HaqaBWeHC.lI
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MOMeHT8 B03HHKHOBeHHH B myMe TOKa ::nOM reHepalum B Te"4eHlte nOCneJlYlOWI1X 

UleCTU Mec~u.eB Ha6moJlaJmCb HepHTMHlJHhle MHOr01:JaCOBhle CP1lYKTyau.HI1 nCT B 

npeJleJlax He 60nee ±20~''O OT cpellHen SemI1:JHHhl 12,5 MKA 3a 3TOT nepMOJl. ARanH3 

cnelITpa wyMa TOKa nOKa3aJl. liTO 3TH cpnYKTyauIHl nCT He BJHUUOT Ha BenlfllHHY 

aMnmny.ubI H nepHon.8 T2 reHepaU,lUl. 

I1epHoll T2 He JlBJUleTC$l nOCToaHHOH BenUlIUHOH, OH Me,lJ)leHHO 

YBemflIHBaeTCSJ co BpeMeHeM noplIllKa 0,6 MHH/Mec. (CM. pncA). HanoMHHM, \fTO 

pHTM C nepHo.uOM Tl HatIanCll C BeJIHtIHHbl 9,4 MMH Ii Qepe3 rOll (OKT. 2001 r.), 

B03HHKaH JUH3011fllleCKH, HMeeT BeJlHlHfHY - 40 MHH, T.e. Ha6mollaeTca Ta )l(e 

3aKoHoMepHocTb pOCTa nepHOJla co BpeMeHeM. OrMeTHM eLUe OllHO B03MO)l(I-IOe 

CBOHCTBO pl·HMOS T1, T2 H T3 B ill)'1vle 06paTHoro TOKa cTa6HmupOHa - OHM 

JHepren.rqeCKH He'3aSHCHMhI "JBi B03HHKaIDT B pa3HbIX 06nacTYlx nOJIynpOBO.lI,HHKa, 

nOCKOJlhKY He no.uaBJIal:OT .upyr npyra, a CYMMHP)'lOTClI (CM. pHC. 2,e 11 pHC. 3). 

)lmi .lI,ByX tl.pynfx cTa6HllHTPOHOB, C KOTOPblMIrI npOBOJlHJ1HCb 

MHorOMeClI"4Hhle H3MepeHHa, TUKJKe nepHO)J;l-f1:JeCKH Ha6nID}larmCh pHTMbl C 

xapaKTepHhIMIrI nepHOJlUMU 10-60 C H 4-5 MUll, HO B 3THX cTa6HnHTPOHax pHTMhl 

6hlJlH neycToiitIfIBhI II HepenKo npephIBaJIHCb. TaKI1M 06pa30M, ll1la Bcex rpex 

cTa6HJIHTpoHOB Ha6mo.uaJJHCh pHTMhl C nepHOJlaMH 0,5-40 MHH, l{TO n03BOJUleT 

npennOJlOlKHTb cYW.ecTBoBaHHe 06weH tPH3Hl{eCKOH npHlJl1Hbl, BhJ3hJBatOLUeH 3TH 

pHTMhl. Pa3JlHQml B xapaKTepe reHepalViH PHTMOB H B pa3B~1THU ee BO BpeMeHH .llJl)l 

pa3HbIX cTa6HJurrpOHOB CTaHJJ.apTHoH cepMH 803MmKHO YKa3blBaIOT Ha CBH.3b 

reHepau.UH C HeKOHTPOJIHpyeMhlMH napaMeTpaMB }lHO.llOB DaHHOH cepHH, HanpltMep 

C HeKOHTPOJllipyeMblMH npHMeCRMJf B KpI1CTaJJne, CBoHCTBaMH KOHTaKTOB H T.il. 

qTO KaCaeTCa 06weH cpH3H4eCKOH npWH1Hhl, Bbl3b1BalOmeH reHepaUluo, TO 

MOJKHO 6blno 6bJ npeAnonQ)l(IHb HaJJl11:JHe Y1:JaCTKa C OTpHUaTeJ1bHblM 

JJ.HHaMHyeCKHM COIlpOHiBJleHHeM B BOllblaMnepHhlx xapaKTepHCTliKax AMonOB ri, 

KaK cneDCTBHe ::noro, B03HliKHoseHue peJlalCCaUHoHHhlX Kone6aHHH. OJJ.H8KO TaKoM 

MexaHH3M npeJlCTaSJIJleTClI HaM MMOBepoaTHbIM, TaK KaK npl1 IBMepeHli.l1 

http:IBMepeHli.l1
http:reHepau.UH
http:Mec~u.eB
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BonbTaMIlepHblX XapaKTepUCntK C lllarOM 0,05 B MhI He Ha6moJlaJUI HlfKaKliX 

YKa3aHHll Ha HMlf'IHe Y'IaCTKOB C 0TPHuaTenbHblM conpOTHBJIeHneM. KpOMe Toro, 

lVYJlHO npe,llCTaBHTh MexaHM3M pelIaKCaUHoHHhlX Kone6amfii B cxeMe pHC. 1 co 

CTonh H113KO" qaCTOTOH 0,3-50 MrU. ,lJ,n51 TaKHX Me)JJIeHHbIX PHTMOB 60nee 

BepoHTHblM npe)lCTaBnSleTcH MeXaHH3M reHepaUHl-i, CBH3aHHhiH C nepHO,lUil.JeCKJiM 

H3MeHeHHeM X11l\mQeCKOrO COCTaBa npHMeceH Ha nOBepxHocTH h:pHcTanna. TeM He 

MeHee, Bonpoc 0 MeXaliH.3Me reHepaUHH Ha6JlIO,llaeMblX MHHyTHhlX Pl-tTMOS B ll1yMe 

06paTHoro TOKa cTa6MmnpOHa B ,ll.aHHbIH MOMeHT OCTaeTCH OTKphITbIM. 

ABTOPhi 6narO.llapHhl A.E.MaHeHKOBY " A.M.ryJlJieBY 3a nOJIe3HbIe 

o6cY}I(.llemul. 

1. 	 illYMoSbJe M ,ll.erpa,ll.aUMOHHbIe npouecchl B nonynpOBO.llHHKOBblX 

npH6opax. MaTepHaJIbl ,ll.OKJla,UOB MeW,JlYHapO.llHOrO HayqHo-MeTO,ll.H'IeCKOrO 

CeMHHapa (MocKBa. 20-24 H05l6pH 2000r.).M.:M311,2001. 

2. 	 XVI Me>K./lYHap0,l.{HaH KOHQ>epeHI.UiJI Noise in Physical Systems and IIf 

Fluctuation ICNF' 2001.November 2001.USA. 


