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,UaHHaJI pa60Ta rrOCBHmeH3 paCl.J:eTY ITJIOTHOCTH MOHHOrO TOKa 

j=Zniu B RaSepHOll ITRa3Me, pa3~eTaro~ellcH no HopMaRM K 

ITOB8pXHOCTM Mlllli8HM VI MccnenOBaHMID 3aBMCMMOCTM 3TOM 88~l.J:MHN 

OT napaMeTpOB naS8pHoro M3RYl.J:8Hll~, MaT8pMana MMill8HM 

paCCTOHHMH OT MMW8HM (2- cp8nHMM 3ap~n MOHOB, Di-KOHU8HTpaUMH 

MOHOB, U-CKOPOCTb pa3neTa MOHOB Bnonb HopMaRM). 

B HaCTO~mee BpeMH MM8IDTCH RMillb OT~eRbHNe paCl.J:eTH, 

MoneJrnpYIOmYIe KOJIJIeKTOpHble CylTHaJUl B 3Kcn8pMMeHT3x C JIa3epHOM 

rrna3MoH [1.2] 683 BHRCHeHMH Borrpoca 0 3aBMCMMOCT~X MOHH&X 

TOKOE OT ITapaMeTpOB 3KcrrepMMeHTa. 

BNHCH8HM8 3Toro Borrpoca SamBO KaK nflH np08KTMpOBaHMH 

Ra38pHoro MCTOl.J:HMKa MOHOS nnH YCKopMTenbHOM T8XHllKH, TaK M 

~RH MHT8prrpeTaUMM pesyJIbTaTOB KonneKTopHOM nllarHOCTMKM 

pasneTaIDmeMC~ nasepHOM rrna3MH. 

1. KBa3H,QBYMepHaJI Mo.neJIb JIa3epHOH nJIa3MbI 

Bce paCl.J:8TH B naHHoM pa6oT8 BHITO~H8HH C nOMOmbID 

KBa3MnBYMepHOM llBYXT8MITepaTypHOH rMnpOllMHaMMl.J:eCKOM MoneRR 

nasepHo~ ITnaSMbI, npenno~eHHOM B pa60Te [3]. 3Ta MOneJIb 

ycnelliHo McrrORbSOBaRaCb paHee nRH paCl.J:eTa sap~nOBoro COCTaBa 

MOHOB B pasReTaromeHcH JIa3epHOH ITJIaSM8 [4], T8MrrepaTypH 

JIa38pHOM nna3M~ [5] M pHna peKoMoMHaUHoHHHX 3WW8KTOB [6.7]. 

COrJIaCHO 3TOM MOnenH, JIaSepHaH ITn3SMa MOneJmpY8TcB 

"KpYIIHbIMM 11acTMuaMM" paBHoM MaCCbI B BM,ll,e TOHKMX ,D,MCKOB. non 

nelicTBM8M CMJI raSOKMH8TMl.J:eCKOrO ~aBJIeHM~ nMCKH MoryT 

nepeMemaTbcB BnO~b HopMaflM K MMill8HM M M8HHTb CBOM panMyc. 

norrepe~Hoe paCillMpeHMe nMCKoBpaCCMaTpMBaeTc~ B aBTOMOneflbHOM 

rrpfi6JIM~8HMfi. T.e. panMaflbHHe CKOpOCTM paCillMpeHMH BHYTP8HHMX 

TOqeK nMCKa CBBsaH~ C panlla~bHofi CKOpOCTbID rpaHMU~ ~McKa 
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3aKOHOM Vr{t) ~ urt/r. rne t - panMyC BHYTpeHHefi TOqK~ nnCKa, 

r M Ur - panRYC MpanRanhHafl CKOpOCTb rpaHHupI nHCKa. TaKMM 

oopa30M, KBa3MnBYMepHa~ MOne~b rrpenCTaB~ReT C060M HeQTO 

cpenHee Memny ~CTO OnHOMepHOM rr~OCKOM MOnenbD nna3MH H 

nBYMepHOM nMnMHnpH~eCKM-CMMMeTpM~OM MOnenbD. 

MOne~b BKnID~aeT B ceo~ cnenYIDmMe ~R3HqeCKHe rrpouecc~: 

nor~OmeHHe ~a3epHoro H3nYQeHM~ 3a c~eT oopaTHoro TOpM03Horo 

MexaHH3Ma H OTp~eHlle OT CROR rrna3MH c KPRTMQ8CKOM n~OTHOCTbD 

[8]; sneKTpoHHYID TenROnpOBonHOCTb C yqeTOM K~aCCHqeCKOrO 

OrpaHMqeHH~ TerrnOBoro rrOTOKa [9]; T8nnoooMeH Me*ny 

sneKTpoHaMM H ROHaMM rrpM yrrpyrMx CTonKHOBeHM~X [10]; 

HOHM3anMOHHHe rrpouecc~ B rrpM6nH~eHMM cpenHero 3ap~na C yqeToM 

HOHR3anMM 3neKTpoHHUM YnapoM. TPO~HOM, nM3ReKTpoHHOM M 

~oTopeKOMOMHaQMH [11]; 3Hepro6anaHc rrpH HeyrrpyrMx rrpoueccax. 

B 3H8pro6anaHce rrpM HeyrrpyrRx rrpoueccax 3HeprM~, 

B03BpamaeMaH 3ReKTpoHaM rr~a3MH rrpM TpOMHOM peKoM6MHaUMM HOHOB 

Qepe3 BHCOKoBo30ymneHHue COCTORHMH, Y~THBaeTC~ no ~opMyne 

rrpennomeHHoH B [12]: 

E = 7.10- 22 (n 12)2/3 lee [sprJ,t e 

rne Be TeMTIepaTypa 3~eKTPOHOB B 3B. 3TO ~BnHeTC~ 

cymecTB8HHHM OTnH~eM naHHOM Mone~ OT MOnene~ npyrRx 

aBTopOB. 

2. 38BHCHMOCTb nnOTHOCTH MORHoro TOKa OT napaMeTPQB
 

nasepHOro H3~eHHfl. MaTepHana MHWeHH
 

H paCCTOHHHH ~o MHWeHH.
 

ilpOCTeMillYID WYHKUHOHanbHyro 3aBMCHMOCTb rrnOTHOCTM MOHRoro 

TOKa j eZniu OT napaM8TpOB 3KCrrepMM8HTa MOmHO rro~y~Tb, 

no~arafl n1 ~ W1as /(ZTe L3) H U - {ZTe /m1 )1/2. rne W1as/ZTe 
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oueHKa KOnMQeCTBa MOROB, rrpOM3BOnMMb~ na38pHbW HMrrynbcoM, L­

paCCTORHlie OT MHweHM, a CKOpOCTb pa3neTa HOHOB oueHMBaeTC~ 

no CKOpOCTH 3ByKa Us Ha CTa~M HarpeBa. OTKyna rrony4aeM: 

j - eW1 a s L- 3 ill1 ­ 1 /2 (Z/Te ) 1 /2 ( 1) 

M3 ~opMynH (1) BHnEO, ~TO rr~OTHOCTb MORHoro TOKa 

rrporropUHOHanbHa 3HeprMH na38pHoro HMuynbca W1as ' 06paTHO 

npOITOpUHOHanbHa ffi1 
1/Z H HaMDone8 CHnbHO (-L- 3 ) 3aBMCMT OT 

pacCTORHMF. no MMlli8HH. Bee OCTanbHH8 3aBHCMMOCTH M8He8 

CYlUeCTB8HHH. 

PaccMoTpHM OCHOBHH8 3aBHCHMOCTM rrnOTHOCTM MOHHoro TOKa 

OT napaMeTpoB rperomero M3nyqeHMH Ha rrpMMepe pa3neTaIDm8ficR 

rrna3MH sonOTa, HarpeBaeMOM HMrrynbcoM COz -na3epa npRMoyronbHofi 

~OPMH. Bee paCqeTH nnoTHocTefi MOHHNX TOKOB, npMB8n8HHN8 B 

naHHOM pa3nene cooTBeTcTByIDT, ecnn 3TO oco60 He orOBopeHO, 

paeCTORHMID OT MMilleHM 1 M. KpoMe Toro, B nanbH8Hlli8M nnR 

KpaTKocTM 3aBMCMMOCTb rrnOTROCTM MORHoro TOKa OT BpeMeHM 6y~eM 

HaSHBaTb MOHHbW MMuynbcoM. 

Ha pMC. 1 rrpMBeneHH MOHHHe MMuynbcH rrpH pa3nMqffb~ 

MOmHOCTHX nasepHoro H3nyqeHMH B nHarra30He 108 -109 BT. 

nnMTenbHOCTb na38pHoro MMrrY~bca H nMaM8Tp ITHTHa ~OKYCHPOBKM 

6NnH ~=100 He H d=1MM COOTB8TCTBeHHO. TIpMBeneHHH8 Ha pHC. 1 

paCqeTH CBMneTenbcTByIDT 0 pOCTe aMrrnMTynN MOHHoro MMrrynbca B 

COOTB8TCTBMH c O~8HKOM (1) H YM8Hbill8HMM BpeM8HM 3anepmKH 

Haqana MOHHoro HMnYflbca c pOCTOM MOmHOCTM nasepHoro 

M3~8HMR(Bp8MR san8pmKM OTC~THBaeTCR OT Haqana na3epHoro 

MMrrynbca). TaRMe saBMCMMOCTH 06bRCHRIDTCH YBenHQeHH8M 8H8prMM 

RasepHoro HMrrynbca, a cflelloBaTeflbHO KOflHqeCTBa MOHOB, 

rrpoM3BOnMMHX naSepHHM M3nyqeHH8M, H pOCTOM TeMrr8paTypH 

ITRa5MbI, a Cn8nOBaT8flbHO M CKOpOCTM pa3n8Ta HOHOB. 

Ha pMc.2 rrpMBe~eH~ MOHHH8 HMrryflbcH rrpM pa3nMQHb~ 
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~aMeTpax n~THa WOKYCHpOBKM nasepHoro MsnyqeHH~ H rrpo~x 

paBHHX rrapaMeTpax. Pe3ynbTaTH, rrpHBeneHHNe Ha pHC.2, 

CBHneT8nbcTByroT 06 YMeHbilleHH~ aMrrnMTY~H ~OHHoro ~MnY~bca a 

YMeHbilleHMM BpeMeHH 3a~ep~KH HOHHoro HMrrY~bca C YM8HbllieHHeM 

~aMeTpa n~THa WOKYCHpOBKM. 06bHcHeHHe naHHHX 3aBMcHMocTeH 

TaKme nOCTaTO~O npocT08. C YM8HbilleHH8M nRaMeTpa $OKYCHPOBKM 

pacTeT TeMnepaTypa rr~a3MH, a cnenOBaTenbHO H CKOpOCTb pa3~eTa 

MOHOB, qTO rrpMBOnHT K YMeHblli8HHID BpeM8HH 3a~epmKH HOHHoro 

MMnynbca. C npyroH CTOpOHH rrpH 60nee OCTpUX WOKycMpoBKax H 

HeH3MeHHo~ 3HeprHH na3epHoro H3nyq8HM~ ¥MeHblliaeTcfl KOflHqeCTBO 

nna3MH, rrpOH3BO~MOH Ha CTa~M HarpeBa H, qTO eme 6o~ee 

BamRO, YBenHqaBaeTC~ 60KOBOM pa3n8T nna3MH. llocnenHe8 

npHBo~T K 3HaqaT8nbHoMY YM8HbllieHHID KOHMqeCTBa MOHOB, 

pa3n8TaID~XC~ no HopManH K MHilleHH B nanbH8z 30H8, qTO 

HBnHeTCH orrpenenRID~M 3~eKToM B YM8HbW8HHM aMITnHTynH HOHHoro 

HMITynbca TIO cpaBHeHHID C ero pOCTOM 3a CqeT YS8nMqeHHR 

CKOpOCTH pa3neTa. 

3aBHcMMoCTb MOHHoro HMnynbca OT aTOMHOrO Beca MHilleHH 

ITpHBeneHa Ha pHc.3. C pOCTOM aTOMHOrO Beca MHlli8HH npoHcxo~T 

YMeHbW8HMe aMTIRHTynH HOHRoro MMnynbca B COOTB8TCTB~H 

O~8HKOM (1) H YBenMQ8HHe BpeMeHM 3anepmKH HORHoro HMrrynbca. 

3TH 3aBHcMMOCTH 06bRCH~IDTCfl YM8HbW8HM8M CKOpOCTM pa3n8Ta H 

KO~HqeCTBa HOHOB C ysenMQ8HH8M aTOMHOrO Beca MHlli8HH. 

3aBHCHMOCTb MOHHoro HMITynbca OT ~nHHH BOnHH na3epHoro 

M3nYQeHHfl rrp8nCTaBn8Ha Ha pHc.4. OHa flBnHeTCfl HaH60nee cna60H 

H3 BC8X paCCMOTp8HHHX. OTHOCHT8nbHO H850nbUJ08 YB8nMQ8HHe 

aMnnHTynH H SP8M8HH 3an8p~KH HORHoro HMrrynbca C YM8RbW8HH8M 

nnHHH BOnHH 06~CH~8TCfl H8KOTOPb~ YM8HbilleHH8M T8Mn8paTypu 

rrna3MH H 60KOBoro paCWHpeHHfl TIpH YM8Hbill8HMH nnHHH BOnHU 

na38pHoro R3nyqeHMH. TIpM 60~8e OCTPb~ WOKYCHpOBKax B3TOM ~8 

C 
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HarrpaBneHHH 6yneT neliCTBOBaTb YMeHbllieHHe KOnll~eCTBa 

llCnapeHHOrO Be~eCTBa 3a C~eT CHM*eHllH nornO~eHllH 

nnHHHOBOnHOBOrO na3epHOrO ll3nyqeHM~ no cpaBHeHMID 

KOpOTKOBonHOBUM. 

HaM60nee HeTPMBManbHOM OKa3anaCb 3aBMCllMOCTb MOHHoro 

MMnynbca aT ~nMTenbHOCTM na3epHoro M3nyqeHM~. ITpMBeneHHue Ha 

pllc.5 pe3ynbTaTu pac~eTa MOHHUX llMTIynbcoB ilpll nnMTenbHOCTHX 

na3epHoro MMrrynbca 100-1000 HC nOKa3uBaroT. qTO B 06meM cn~ae 

MOHHbrn MMrryEbc COCTOMT M3 nsyx TIMKOB: 6~cTporo M MenneHHoro. 

llpM MaEb~ nnllTeEbHOCTHX Ea3epHoro ll3ny~eHM~ MOHHHH HMnynbc 

COCTOMT M3 OnHoro 6ucTporo TIllKa. C YBeEM~eHMeM ~nMTenbHOcTH 

Ea3epHoro H3Ey~eHnH rrOHBnHeTCH BTOPOM rrnK B o6nacTM Manb~ 

CKopocTeM. ITpH nOCTaTO~O 60nbillMx nnMTenbHocTHX M8nEeHHHM rrMK 

HaqMHaeT CMnbHO rrpeBanMpOBaTb Han 6UCTpbW. BUCTpHH rrnK 

o5ycnoBneH MOHaMM. rrpOHCXO*neHMe KOTOpHX CBH3aHO C HaqanbHNM 

HeCTa~HOHapHh~ pemHMOM HarpeBa na3epHoli ITna3MH. a MenneHHbrn 

nHK - C MOHaMM. KOTOpU8 rrOHBMnMCb y*e B YCTaHOBMBilleMCH 

CTa~MOHapHOM pe*llMe HarpeBa. BnH Taro, ~To5H nOHBHnCH 

MenneHHull llMK Heo6xonMMO. qTo6u nnHTenbHOCTb na3epHoro 

HMnynbca 6Hna MHoro 60nbllie xapaKTepHoro rHnpOnMHaMMqeCKOrO 

BpeMeHM. CynH ITO paCqeTaM Heo6xonHMO qTo6~ 1 1as > 3-5 d/us. 

OnHorop6ue M nByrop6ue KonneKTopHue CllrHanu 

perllcTpMpoBanllcb B pa3nll~HX 3KcnepMMeHTax C na3epHoM 

nna3MoM. rne Mcnonb30BanaCb KonneKTopH~ nMarHocTMKa 

[13.14]_ KpOMe Taro. B pHne 3KcrrepMMeHTOB Ha6nronanMcb 

MHOrOTIll~KOBUe KonneKTopHue CMrHanu. qTO, ITO-BMnMMOMY. CB~3aHO 

co cnO~HOM ~OPMO~ na3epHoro llMTIynbca. a Ta~e C 

3neKTpOCTaTHQeCKMM M8xaHH3MOM YCKopeHMH MOHOB rrpM BHCOKllX 

rrnOTHOCT~X rrOTOKa na3epHoro H3nYQeHMH [15]_ 

HaHoonee CHnbHO 3aBMCMT MOHHblli MMTIynbc aT paCCTOHHH~ no 
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MH1lI8IDL COOTB8TCTBYIOlUM8 paCl.J:8TbI , npe)J,CTaBJI8HHbI8 Ha p\1c.6, 

nOKa3HBaroT, l.J:TO C YBeJIHl.J:eHH8M paCCTO~HM~ ,lJ,O MRllIeHM npOMCXO)J,MT 

pe3Koe YM8HbllIeHH8 aMnJIHTY,lJ, KaK 6HCTporo TaR M M8)J,JI8HHOrO 

llHKOB B HOHHOM 11MrrYJIbC8 npHM8pHO no 3aKOHY j ~ L- 3 a TaKme 

rrpOHCXO~T nHHeaHoe yseJIHQ8H118 BpeMeHH 3a,lJ,epmKH MOHRoro 

mmYJIbca. 

3. HHTepnpeTauHB KonneKTopHoH anarHOCTHKH 

nasepHoH nnasMltl. 

Ol.J:eB11)J,Hbrn 11 BeCbMa BamHHM BHEO,lJ, M3 pe3YJIbT8TOB, 

paccMoTpeHHHX B npe)J,Hn~eM pa3)J,eJIe, 3aKJIIDl.J:aeTCR B TOM. QTO 

nJIOTROCTb MORRoro TOKa BeCbMa l.J:YBCTBHT8JIbHa K oOJIbllIHHCTBY 

napaMeTpOB 3KcrrepHMeHTa, TaKHX KaK paCCTO~HHe OT MHllIeH11 , 

MO~OCTb 11 ,lJ,JIHT8JIbHOCTb JIa3epHOro M3JIYl.J:eHM~, B8m8CTBO MHill8HM 

M T. .n. 3TO rrpMBO)]J1T K TOMy, l.J:TO ,Il06MBaHCbMaKCMMaJIbHO TOl:.IHoro 

COBrran8HHR paCl.J:8THb~ )J,aHHHX C 3KcrrepMMeHTOM, MO*HO TIOJIYl.J:aTb 

)J,onO~HT8JIbHYIO MHIDopMaUMID 00 YCJIOBH~X 3KcrrepMM8HTa. Ho, 

)J,pyroM CTOpOHN, JIID60H 3Kcn8pHM8HT. yCJIOBHB KOToporo H3BeCTHH 

He TOlflIO, MOJKHO ,nOCTaTO'lHO JI8rKO "COrJIaCOBaTb" C paCl.J:8THIlMM 

pe3YJIbTaTaMH, KOPP8KTHpYR paC'IeTHH8 napaM8Tp~ B TY MJIM HHYID 

CTOPOHY. 

llpO)J,SMOHCTPHpYSM ,naHHYID cMTyaUHID Ha npHMepe ,IlBYX 

3KcrrspHMsHTOB [13.14]. 

B paooT8 [13] MCnOJIb30BaJIC~ H80nMMOB~ JIa38p C 

MaKCHMaJIbHOH 3HeprM8H B HMrryJIbCe W ~ 30 lim, )J,JIHT8JIbHOCTbID 

JIa3epHOro HMnYJIbCa Ha rrOJIYB~coTe t 25 HC 11 TIBTHOM 

~OKYC11POBKH d ~ 300 MKM. HaH60JI88 06mHpHaH HR~opMaUHR \1MeeTCR 

no KOJIJIeKTOpHHM CMrHaJIaM HOHOB yrJI8pOna Ha paccTo~HHH 2M OT 

MHllieHH. nOJIYl.J:8HHb~ B 3KcnepHMeHTax. B KOTOP~ 3H8prHH 

C 



1
 

na3epHoro H3nYQeHHR OC~a6~BnaCb C rrOMOmbID KanM6pOBaHHOrO 

nornOTWTenH B 5 pas. KpoMe Toro, no oueHKaM aBTopoB, 

npoHcXonMno nOnOnHHTenbHoe ocna6n8HM8 3HeprMM nasepHoro 

MMnynbCa B 2 pa3a B OnTMqeCKOfi CMCT8Me 3a CqeT reOMeTpMqeCKOfi 

pacxo~MoCTM na3epHoro MsnyqeHMR. E~8 npMMepHo B 2 pa3a 

M3nYQeHMe ocna6nRnocb 3a CqeT oTpameHMH na3epHofo M3nYQeHMB 

aT BeCbMa MHOrOqMCneHHb~ 3n8M8HTOB OrrTMQeCKOfi CMCT8MbI. TaKMM 

06pa30M, 8HeprMR M3nyqeHMR. TIornOmaeMaH MHlli8HbID, COCTaBn~na, 

rro-BMnMMOMY, 1-2 li*. UMKn paCqeTOB rrOKa3an. qTO HaMnYQillMM 

o6pa30M C 3KcnepMM8HTOM cornacyeTcR paCqeT, B KOTOpOM 3HeprwR 

nasepHoro MMrrynbca COCTaBnRna 1,1 lim, nMaMeTp rrHTHa 

~OKYCMPOBKM - 300 MKM. a na3epHNM MMnynbc MOnenMpOBanCR 

nonycMHycOM~OH C ~nHTenbHOCTbID no OCHoBaHMro 35 HC. naHHHH 

paCQeT KonneKTopHoro CHfHana M cooTBeTCTBYID~M 

3KcrrepMMeHTanbH~ CMrHan rrpMBe~eHN Ha pMC.? 

B pa6oT8 [14J Mcnonb30BanCR CO2 -na3ep, MMrrynbc KOToporo 

COCToHn MS rrHKa nnMTenbHOCTbID 200-300 HC C 3HeprMefi OKano 10 

n* M XBOCTa nnMTenbHocTbro 2 MKC C 3HeprH8fi ~o 20 llm. Ha 

paccToRHHH 2 M aT MHllieHM KonneKTopHhlli CHrHan nnR MOHOB 

UHPKOHM~ HMen ~Byrop6YID CTPYKTYPY. COOTB8TCTByromafi UMKfl 

paCQeTOB rrOKa3an, qTO HaHnyqillMM 06pa30M T80peTMqeCKHM 

KonneKTopH~ CMrHan arrrrpOKcMMMpyeT 3KcrrepMMeHTanbH~ rrpM 

cne~YID~X napaMeTpax paCqeTa: rrRK na3epHoro MMrrynbca 

arrrrpOKCMMMpOBanCH nonYCMHYCOHnOM C nnHTenbHOCTbID no OCHOBaHHID 

250 HC M 3HeprMefi 6.4 lim, XBOCT arrrrpoKcMMMpoBancR crranaromeM 

rrpHMoM OT nonYB~coTH ITHKa no HY~H C nnMT8~bHOCTb~ 1.75 MKC M 

3HeprMR 18 lim. nHaM8Tp ITHTHa WOKYCMPOBKH COCTaBn~~ 400 MKM. 

CooTBeTCTBYID~e 3KcnepMMeHTanbHNM M paCqeTHHH Ko~neKTopHHe 

CMrHa~ rrpMBe~eH~ Ha pnc.S. Pac~8TH nOKa3anM, ~TO 6~cTPNH TIMK 

KonneKTopHoro CMrHana o6ycnoBneH MOHaMM, KOTop~e oopa30BanMcb 
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non ne~CTBHeM ITHKa na3epHoro H3~yqeHMH, a Men~eHHuR nHK 

Kon~eKTopHoro CMrHa~a OOYC~OBneH MOHaMH OT XBOCTa ~a3epHoro 

:HMnY~bca. 

PaCqeT~ OOOMX 3KcnepMMeHTOB ITOKaSa~, qTO, He BHXOnH sa 

pa3YMHHe rrpenenH paCqeTHHX napaMeTpOB, MO*HO XOpOlliO 

cornaCOBaTb 3KcnepHMeHTa~bHNe H paCqeTHHe Kon~eKTopHHe 

CMrHanH. Haoop orrTHMa~bHHX rrapaMeTpOB B oooax cnyq~x 

OKa3HBaRC~ nOCTaTOqffO ~eCTKO orrpen8n8HHHM. TaK M3M8HeHHe 

nIDOoro M3 TaKHX rrapaM8TpOBRasepHoro H3~yqeHMfl KaK 3H8prH~, 

nnHTenbHOCTb, naaMeTp nflTHa ~OKYCMPOBKH B 2 pasa npMBonM~O K 

TOMY, qTO HM rrpH KaKHX BapMa~~x npyrMx rrapaMeTpoB 

YnOB~eTBopMTenbHoro cor~aCH~ TeopMM M 3KcrrepMM8HTa He 

Ha6nID,Lla~OCb. 

BllIBonw 

KBa3MnBYMepHa~ rM,Llp0nMHaMHqeCKaH MOnenb na3epHOM rr~a3MH, 

He CMOTpfl Ha BeCbMa rpyooe MOnenHpOBaHMe DOKOBoro paCT8KaHMH 

ITJla3MbI. OKasanaCb npHrO,UffOM n~fl paCqeTa n~OTHOCTM HOHHoro 

TOKa B pa3neTaID~8~CR na3epHOM IT~a3Me. 

TeOpeTHQeCKH MCC~enOBaHH saBHCMMOCTM rrnOTHOCTM MOHRoro 

TOKa B pa3ReTaIDmeHC~ ~a3epHOH rr~a3Me OT rrapaMeTpOB na3epHoro 

M3nyqeHHH, MaTepnana MMllieHH M paCCTOflHMH OT MHilleHH. npOBen8H~ 

paCqeTH. HeOOXO~MH8 nnfl rrpoeKTMpOBaHM~ na3epHHX MCTOQHMKOB 

HOHOB nn~ YCKOPMT8RbHOH T8XHMKH. naRO 06b~CHeHHe nByrop6oM 

WOPMH KoRneKTopHHX CMrHaROB. Ha6~naeMOM B pRn8 3RcrrepHMeHTOB 

C ~a3epHOM rrna3MOU. 

TIoKa3aHa B03MOEHOCTb M3B~eQeHHfl ,LlorrOnHHTe~bHOU 

MH~opMaUMH 06 YC~OBHflX 3KcrrepMMeHTa H3 KonneKTopHHX CHrHanOB 

c rrOMOmbID cepMH arrrrpoKcMMaUHoHHHX paCqeToB. 



9
 

o 10 t MKC 

PMC.	 1 3aB~CHMOCTb HMnY~bca n~OTHOCT~ MoHHoro TOKa 

OT MOmHOCTH ~a3epHoro ~3~yqeH~~. 

Au, d=lMM. t=100HC, A=10.6 MKM, L=lM 
1-109 BT/cM2 , 2-3·108 BT/cM2 • 3-108 BT/cM2 

o 10 t MKC 

PHC. 2	 3aBHCHMOCTb HMnynbca n~OTHOCTM MOHHoro TOKa 

OT IT~THa ~OKYC~POBKH na3epHoro H3nyqeH~~. 

Au. P=108 BT/CM2 . t=100HC. A=10.6 MKM. L=lM 
i-i.OMM, 2-0.6MM. 3-0.2MM 
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J 

MA/cM2 

50 

25 

o 10 t MKC 

PRC. 3	 3aB~CRMOCTb ~Mnynbca n~OTHOCT~ ~OHHoro TOKa 
OT MaTep~aAa MHW8HH. 
P=108 BT/CM2 • d=lMM. t=100HC. l=10.6 MKM. L=1M 
i-C. 2-Fe. 3-Au 

o 25 t MKC 

P~C. 4	 3aBHCHMOCTb HMTIY~bca n~OTHOCTM HoHHoro TOKa 
OT ~nHHH BOnHN na3epHoro ~3nyqeHHR. 

Au. P=10 Il BT/cM2 • t=100HC. L=1M 
1-1.06 M}~M. 2-3.0 MKM. 3-10.6 MKM 
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o 10 t MKC 

Pnc.	 5 3aBMC~MOCTb MMrrynbca nnOTHOCT~ MOHHoro TOKa 

OT n~HTenbHOCTH ~a3epHoro H3~y~eHHR. 

P=108 BT/CM2 , d~lMM, l=10.6 MKM, L~1M 

1-1000HC, 2-600HC, 3-300HC. 4-100HC 
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t 

200 

100 

o 25 t MKC 

PMC.	 6 3a8~CMMOCTb ~Mnynbca rrnOTHOCTH HOHHoro TOKa 
OT paCCTO~HH~ ~o MHill8HH. 
Au, P=10BBT/cM2 , d=lMM, ~=1000HC 

1-1 M. 2-2 M. 3-3 M 
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o 25 t MKC 

PMC.	 7 CpaBH8HM8 3KcnepMMeHTa~bHoro H T80p8TH~eCKoro 

HMnynbcoB nnOTHOCTM TOKa HOHOB yr~8pona c. 
P=5·107 BT/cM2 • ~=35HC. d=O.3MM. A=1.06MKM, L=2M 
------ T80pMR. ----- 3KcrrepHM8HT 
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o 25 t MKC 

PHC.	 8 CpaBHeHMe 3KcnepHMeHTanbHoro H TeOpeTHqeCKOrO 
HMrrY~bCOB rrnOTHOCTH ToKa HOHOB UHPKOHH~ Zr. 
P=4·107 BT/CM2 • r=2000HC, d=O.4MM, ~=10.6MKM, L=2M 
------ TeopHfl. ----- 3KcrrepHMeHT 
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