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, , Bo MHorux aKciiepuMeHTax t:tmr' perucTpauuu apeKTpOHOB pacnat:ta unu ,~:tpyrux npot:tyK­

. TOB B3SHMot:tellcTBHll : __ IL -Me30HOB _c BemecTBOM ucnonb3yroT-c~ TSK HS3biBSGMI;'~e BpeMeH­

Hbie 'sopoTa: (spGMH ;)KH3HH CBOOOJ:tHOro'MIOOHa 2,2 MKCeK) 0 • 'BopOTa' BEiOOXO):tHMbi J:tiiH 
. I I ' ' '! . . . 

CHH;)KGHHH, <f>oHa conyTCTBYIOIUOrO H3ny'leHHHo 8 HSCTOHIUGJI ·paoOTG. OUHCbiBSGTCll Tp8H3HCTO~ 

Hbill' ~apua~T TaKoll cxeMb!, · BKniO'Iaiomull : c:X'aMy speM~~Iioa 3anep:mKu, cxeMy ¢opMHpoBaHHH 

'sopoT' H cxeMy onoXBpc:>BKH. YcTpollcTBO oblno ilcnonb3osauo t:tnH H3Y'IGHHH HeKoTOpbiX Me-

30STOMHbiX npoueccoB B ra3oo6pa3HOM BO,~:topot:te'; Ha puc. ·1 noKa3SH,:!l cxeMa onb!Ta. CxeMa 

COBUS):tGHHJI 1 Bbl):tGIIHGT IL -MG30Hb! 1 - 'np'owet:tWHG HS MHWGHb1 SIIGKTpOHb! pacnat:ta -pe'-

rHCTpHpyiOTCH cxeMoll cosnat:teuua 2. Ha-3a Manoro '!Hcna ocTaHosoK s raae H ue6onbworo' 

,T~IIGCHOro yrna perHCTpSUHH OOKOBbiM . TGIIGCKOUOM perHCTpHpOBSIIOCb 1 -2 SIIGKTpOHa B MH­

HYTYo npH C'II!Te IL -Me30HOB - HGCKoJn.xo Tb!CH'I·.B. CeKyHny. 

Ha puc. 2 npet:tCTaBneua speMeuuag t:tuarpaMMa paoOTbl, a ua puc • .3 

'sopoT'• YbTpOJICTBOM perHqTpHpyiOTCB HMUYIIbCbl OT SIIGKTpOHOB 
"< 

e I ua 

' 38,1:1Gp;)KSHHbiG OTHOCHTGIIbHO lfMfiYIIbCOB 11 -Me30HOB ( IL 1 , Ha ~xiL ua 

onoK-cxeM:a 

Bx . 
I 

T 
3 

= 0,4 ·- _2,8 MKCGK B HH~epsane T B = 0,6 - 3,0 MKCeK. YKa3SHHblll t:tHana30H lf3':'e-

HGHHB ):tiiHTGIIbHOCTH 38,1:tGp;)KKH H BOPOT ooecne'!HBSGT Bbloop' OUTHMSIIbHbiX ycnoBHll paoOTblo' 

HMnynbCOM OT 

.r1Gp;)KKH 1 • KOTOpblll no HCTG'IGHHH BpGMGHif ·T 
3 

3anyCKSGT O,l:IHOBHopaTo'p, B~pOTo 0.z:IHOBH6p~~ 
. TOp BOpOT. OTKpb!BSGT Ha BpGMH ~ B CXGMY riponycKaH~H IV 1 B STOT HHTepBaii; BpGMGHH 

perucTpHpyeTCll ·uMnynbC, npnw_et:twua ua Bx,. .in aneKTpoHa pacnaaa. 

Dpn 'OOIIbWOJI_ HHTGHCHBHOCTH UY'IKS IL -MG30HOB B HHTepsane BpGMGHH/ ( IT .j._ T ) ' 
3 B 

B03MO:lKHO UOHBIIGHHe BTOporo 1L -MG30HS (/L 2 ) H. perHcTpSUHll OT nero SIIGKTpO~~ 

( e 2 ) C 3S,I:tGp:lKKOJI ~GHbWeA1 'IGM / T.3 . B BOpOTS. Bbl,l:ISHHbiG ·, 1L I 

_ST0 1 !'PH. UOliBIIGHHif ILl OIIOKnpyeTCll SIIGKTpOH, HbiJI BXOJ:t; Ha BpGMll ( T +. T ) OTKpbi-
. 3 B · 1 

saeTCll cxeMa nponycKaHHll
1 

II n uMnynbCOM oT IL 2 3anycKaeTCll ot:tuosnopaTop onoKH..;_ 

III 1 B _pe3y1IbTSTG ~ero _HMnyllbC OT ' e 2 

perHCTpHpyeTCll 0 • 8pGMll. Bbl.z:IGp;)KKH O.z:IHOBHopaT?pa. OIIOKHpOBKH , t:tOn;)KHO Ob!Tb He. MGHbWG I 

( T 
3 

+ T B) 1 B pafSOTe OHO HMGGT .riBS <f>nKCifpOBSHHbiX 3HS'IGHHll - 4 · MKCGK ( .z:lllll Oeiblq-:' 

Hb!X 3HS'IGHHll T 
3 

• 1· MKCGK If T B = 3 MK;GK) H 8 MI[CGKo Jlng Toro, 'ITO Obi. ycneTb ne­

pexpb!Tb anexTpOHHblll sxon npn uyneBoll 3anep:mKe e
2 

OTHocnnonbHO IL 
2

, na_· Bx
2 
nocTa~-

neua nHHHll 3at:tepmiu ua 0,2 MxceK •. CxeMa nponyc.xaH,Hll I , onoxnpyromaH Bxot:t: oauosno- · / 

paTopa.3a,~:tep:lKKH0 OOGCUG'IHBSG~- ero BOCCTSHOBIIGHHG B HCXO,l:IHOe COCTO!IHHG 38 Bp~Mll pa~ 

OOTbl O.z:IHOBHOpaTOpa BOpOTo 

B cxaMe npeaycM~TpeHo nenocpet:tCTB!1HHoe noaKniO'Ienne oanoBnopaTop~ BopoT K Bx 
,.,.. ./ '" i ·P. 

TYM6nepoM Tll 1 t:tnll perncTpaann anexTooiioB oe3 3at:tepmKn. TyMonepoM Tll 2 npoH3-:". 

3 



BO,I:lHTCSI OTKlli0'18HH9 6noKHpOBKB, !).rrB no,nc'leTa nonBoro 'IHCrra qaCTBil, no Bx0 H& CX9MY. 

np.onycltaHHR IV MO)KeT qepea T/J 3 
no,nasaTbCR nOCTOSIHB09 OTnBpaiO!ll88 HanpSI)K&BBe, 

0nucaHH9 npHH!lBnRMhHOA: CX9Mbl 

npHHnHnHallhHaSI cxeMa 'BOpOT' npHBe,neBa Ha p11C, 4. 0AHOBB6paTOpb1 aa.nep)KKH 

( T 
3 

, T 
4 

) u sopOT ( T 
8 

, . T T ) o.nuuaKOBbl B cxeMHOM oTHoweHHH, o.nuosa6paTOP. t5no-

lDipOBKH ( T
12 

,.T 
13

) OTITH'IaeTCR TOrrhlto.BarrH'IBHOlt speMS13a,naiOWHX eMltOCTell. 0,nHOBH6-. , 
paTOpb1 col5paHbl Ha OCHOB9 TpHrrepa Ha TpaH3HCTOpB.X C ,nonOrrHHT9llhHOlt CHMM9TpHeA: no 

Ill . · · , 
<XeMa, onHcaHHOA: B pa60T9 , npeHMYlll9CTBaMH 3TOrO. BH6paTopa RBITSIIOTCSI: H860llhW09' 

Bp9MSI BOCCTaHOBll9HHSI ( - 0,3 OT' Bp9M9HH Bbl,l:l9p)KKB); HH3ltOOMHhllt Bh1XOA HMnyrrhCa a a-

.nep)KKB c KOrrrreJ!:_Topa pnp TpHO,I:la; OTCYTCTBII9. peaKTHBHbiX 3ll9M8HTOB 0 KpOM'/ Bp9MH-

3~Aa!OW8lt eMltOCTH C ~ ; npOCTOTa CX9Mbl, I1MnyllhCb1 0 COOTB9TCTBY!OlllH.e Bp9M81lH Bbl.ne~m:. 
KH, .cHHMaiOTCH c KonneKTOpOB npn .TpHOAOB. qapea 3MBTTapu'ble noBTopuTenH _(T •, T 8 ·, T14) •. 

'iyBCTBHT8llhliOCTh OAHOBH6paTOpOB perynupyeTCH H3M9H9HH9U .conpOTHBll9KHH B t5aae .. npn 

TpHOAOB H ycTaHaBrrHBaeTCSI paBHOlt 1 B npH llllHT9rrhHOCTH aanycKaiO!ll9rO HMnynhCa SOuceK 
' . . ;./ ,-

c aMnrrHTy,nolt 3 Bo He~HHeltHOCTh nHll006paimoro HanpH)K9HHR Ha. BpeMH3a,l:laiO!ll9M KOH,I:leH-

caTOp.e C~ pasHa }5%, T&Mnepa,-ypH.aH HecTai5HllhHOCTh Bp9M8HH BbiA9p)KKH M9H89 0,1% 

Ha rpa~yc, ¢pOHThi BbiXOAHhiX HMnyrrhCOB_ Ha ypOBH9 3B He Xy)Ka 50 HC9K, 0,nHOBHI5pATO­

pbi aa,nep)KKH. H BOpOT HM910T,OllBHHallUaTh lPBKCBpOBaHHbiX 3Ha'I9HHlt Bp9M8HH .Bbl,l:l8p~KH 
ayneHHMI!. qepe3 0;2 MKCBK OT 0,6 MKC9K npH C = :" 680 rr¢ _AO S,Q MKC9K npH C = •3SQQn¢, 

CxeMbl nponycKaHHH. co6paHht ua ocilosanuu H3B9CTHOA cxeMhi coBna.neuuA: . c 3MHTTep-

. IV · . 
HOI! CBSI3h10 , CxeMhi no.no6noro THna OTllB'IaiOTCR npoCTOTOII, He Tpe6yiOT HaCTpOI!KH 0 

HM9J?T. Ma~oe CODCTB_9HH09 Bp9MSI nepeKll10'19HHH (HeCK()JlhKO HCeK), !).HOAhi 'B 6830BbiX (e­

·nHX "ueol5xo.nHMbl .nnH yMeHhlli9HHH. BpeMeHH BoccTaHosneHHH paa.nenuTarrhHhiX aMKOCTel!, B 

· HOpMaJihHO 3aKpb!ThiX CXeMaX nepBOH.8'18llhHO npOBOAHT 008 TpHOAil. B HOpM8llhHO OTKpbiTbiX-
- - ' ' 

. Tpno.nhl, na 6aau ltOTOphiX no.naaTCH uccne.nyeMhlll HMnynhC, 

B 6aabl Tpu.o.nos ua Bxo.nax ynpasneHHH. ' ( T 2 , T 18 
BKlli0'19Hbl AH~Abl ( !).3 t !].15) 

AITH OTC9'1KH OTpHU8T9llhHOrO Bb115poca H~ aa.nHeM <tJpOHT9 H~nyJihC8 ynpaBJI9HHH, CxeMa 

C:JIO)K8HHH .HMnynhCOB 38A9p)KKH H BOpOT .Bb1IlOJIH8Ha H8 ,l:lHOA8X _!).7 . B !).}Q H 3M!iTT8pHOM 

nosTopuTene. Ha . TpHo.ne T 
11 

•. 

. ' . ' 
Ha pic, 5 npe.ncTMJieHbl ocnunnorpaMMbl HMnyrrhCOB B paarrH'IHbiX TO'IKSX cxeMbl, 

.r.ne·. 

a).- HMnynhC Ha B~f'. KITH a.: 

6),_- .'!fMnynhC ·aa.nep)KKH 

B) - HMnyrrhC Ha ]iP8Mst3aA8101ll9M KOHA9HC8T0p9 c= o.nHoBa6pa~op~ sopoT. 
') \.~ '" ' 

r) :..u!dnynhC 'aop'o1-; Am• nonyqenuH 6onea KpyToro aa:ciuero.(ppoli~a npRMe~;~:r'ca qac-

Tn'lnoe .nu¢'¢epeHnHpOBaHH9 · HMilyllhCAt . . •" . 'f 
. . ' 
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n) -•wnynhC ua swxo.ne uop~an~o OTltpbiTOI! cxeuhl nponycltaHRll, 

e) -HMll:frrbC HA Bb1XOA9 CX9Mhl CJ10)K9BHllo 

· BpeueHBa.ll xanu6po&Ka aa.nep)KII:B u'-BopOT npouaao.nunacb ua ocnannorpa¢e. nuilell-

. BOCTb H -AnRT9rrhHOCTb pa3B9pTKH OC!lHnnOrpa<tJa· npOB8pllrr8Ch C nOMO!llbiO .rea_!lp8TOpa, pa­

.flOTilBlli9rO BA 'IACTOTB 20 Mrrn, !).nH npOB8pKH npaBB11hHOCTH pa60Tbl CX9Mbl 'sopoT' 6blnB 

. npose.neBbl H3M&paBHst speueHB )KH3HB p. -ueaoHOB B yrnepo.ne. CHBManacb 3aBHCHMOCTh 

C.;eTa 311811:Tp0BOB OT ir.11HT8J1hBOCTII 38A9p)KKB IlpH ll!BpHH9 BOpOT, paBHOil 2 MK~eK (pHC, 6), . . . . n; . 
>nony'leHB08 Bp9MH )KH3HH COCTilBJ1H8T ro •·2,Q7+Q,Q9 MKC9K1cornaCHO J r

0 
~ 2,043 ±. ,· 

't. 0,003 MKCQ)[, 

B cxeMe ucnonh30BAHhi TpHOAhl .PDP THna 1T3086 H npn 
I 

TUna 1 T303A, AHOAbl 

THna_ :ruo. 3~tcnnyaTanust cxeMhi s T&'leHHe· ro.na B onbiTax ua cnuxponHII:noTpoue OHHH 

IIOKaaana ee B8AQ)KHOCTh H y.no6cTBO B. pa6oTe,:Heo6XOAHMO _OTM9TllTh, 'ITO no,nOOH8H cxe· 
- . ' ' . ' ' ' ' \ 

'Ma 'BOpOT' MO)K9T 6hiTh I!pHM9H9HB H9 TOllbKO AllH OnbiTOB,. B KOTOpbiX OH8 6blrra HCITOnh-

30B8H8, ao u .nnll 6orrhllloro xpyra 'TunoshiX'. axcnepHMenTmi c MIOoHaMH, 

n'H I e p aT y p a 

1, H,C,He~~n, Electronics, 1962, ~ No,47, 28, 

2. n.c.ropu, S.H.XaaaHOB. TpaH3BCTOpbi B pa.nHOM9TpH'19CKOll annapaType. rocaTOMH3A8T, 
· 1961 r. 

3. M.Eckhause, T.A.Fillppas, R.B,Sutton and R,E,Welsh,, Phys, Rev., ·1321 4?2 
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