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!1MUJUbCHbie HCTO'IHHKH CBeTB HBHOCBKyH!lHOJI !lUHTBUbHOCTH H8 OCHOBB 3UBKTpOUIOMHHe­

CUBHTHbiX !lHO!lOB HBXO!l!IT B UOCUB!lHBB BpeMH WHpOKOe npHMeHeHHe B 3KCnepHMeHT8UbHOI 

>~nepaoll cpH3HKe H p11ne npyrHx o6nacTel! cpHaHqecKoro 3KcnepHMeHTa, B 3KcnepnMeHTanbHOI 

S!!lepHOI! cpH3HKe HMUJUbCHbie HCTO'IHHKH CBeT8 HCUOUb3YIOTCSI 0 B OCHOBHOM, !lUll MO!lenHpoaa­

HHSI npouecca UpOXO)I{!lBHHSI ll!lBpHb!X 'IBCTHU '1Bpe3 CIICTBMY CUHHTHUUSIUHOHHbiX H. 'lepeHKOB­

CKHX C'IBT'IHKOB H !lUll HCCUB!lOBBHH!I BpBMBHHbiX H 8MUUHTy!lHblX X8p8KTBpHCTHK cpOTOyMHO­

)I{HTeneJI/ 
1 •21 • B p11ne cnyqaea MonenHpOBBHHH npoxo)l{!lBHHH Sl!lBpHb!X 'IBCTHU nnHTenbHOCTb 

CB9TOBbiX HMnynbCOB MO.>K9T H3M9HSITbCSI B WHpOKHX rrpe.nenax, T.K. OCHOBHBSI HH¢opM8UHSI 1 

nonyt~89M8SI C ITOMOlUbiO CUHHTHnnHUHOHHbiX H qepeHKC.I\CKHX Ct{9T1.1HAOB, OITp9,ll9nSI9TCSI 8MllnH­

Ty!lOJI H MOMBHTOM H8'18U8 3UBKTpH'IBCKOrO HMnynbC l H8 BbiXO!lB C'IBT'IHK8, 0!lH8KO 'IBCTO 

TpeoyeTCII UOUy'IHTb C UOMOillbiO HMUJUbCHb!X HCTO'IHHKOB CBBTOBbiB HMUYUbCbl !lUHTeUbHOCTbiO 

-9 
0,5 ·~ 3.10 ceK, HanpHMep, npa MonenHpOBBHHH nayx coohiTHII, npoHCXOn!IIUHX B O!lHOM 

C'IBT'IHKB H paaneneHHbiX BO BpBMBHH HHTepaanoM B HBCKOUbKO HBHOCBKYH!l, HBOOXO!lHMbl 

HMUYUbCbl CBBTB !lUHTeUbHOCTbiO He oonee 3,10-9 
CBK (3,10-9 

ceK - X8p8KTepaoe BpBM!I Bbi­

CBB'IHBBHHII nnacTH'IBCKHX cuHHTHnnHTopoa), An11 HccnenoaaHHH apeMeHHhiX xapaKTepHC'rHK 

cpOTOyMHO)I{HTenell !lUHTBUbHOCTb CBBTOBOrO HMUyUbCB OT HCTO'IHHKB CBBT8 !l0U)I{H8 Ob!Tb aa­

-9 
BB!lOMO MBHbWB 10 CBK 0 T,K, TOUbKO B 3TOM cnyqae cpOpM8 3UBKTpH'IBCKOrO CHrH8U8 H8 

BhiXO!le cpoToyMHO)I{HTenH 6y neT onpenenHTbCH ero coocTBeHHbiMH napaMeTpaMH, Cnenoaa-

T9UbH0 0 Up9!lCT8BU!IBT HHTepec H3y'IBHHB B03MO)I{HOCTH nony'IBHH!I CBBTOBbiX HMUyUbCOB !lUH­

-9 
TBUbHOCTbiO MBHee 10 ceK, 

06hi'IHO HaMepeHne nnHTenbHOCTH caeToaoro HMnynbCa npoHaBO!lHTCH ocuHnnorpacpHpo...­

aaaneM 3U9KTpH'IBCKOrO HMUYUbC8 cpOTOYMH0)1{HTBU!1 0 C UOMOWbiO KOTOporo perHCTpHpyeTCII 

CB9TOBOI! HMUYUbC, npe!lBUbHbiB BpBM9HHbl9 X8p8KT9pHCTHKH cpOTOYMHO)I{HTBU!I MO)I{HO onpe­

!lBUHTb U8p8M9Tp8MH HMUYUbCB H8 8HO!lB cpOTOyMH0)1{HT9U!1 0 Bbi3B8HHOrO 9!lHHH'IHbiM cpOT0-

3UBKTpOHOM, Ha puc. 1 npencTaaneH ycpenaeHHbill no aecKOnbKHM necHTKBM ocuHnnorpaMM 

3U8KTpH'IBCKHJI HMUJUbC 0 COOTBBTCTBJIOIUHI! Bb!OHBBHHIO B!lHHH'IHOrO cpOT03UBKTpOH8 H3 K8To­

!l8 BpeMeHH!)I'O cpOTOyMHO)I{HTBUII THUS 56 A V p , l-13 npHBB!lBHHOI'O pHCJHK8 BH!lHO, 'ITO 

COOCTBBHHbl9 cppOHTbl H8p8CT8HH!I H CU8!l8 cpOTOyMHO)I{HTBUSI 56 A VP COCTBBUIIIOT 1,6,10 -9 

-9 -9 
H 2,6,10 CBK COOTBBTCTB9HHO UpH WHpHHe H8 UOUyBbiCOTB HMUynbC8 2,8,10 CBK, Y'IHTbiBBH, 

'ITO B HBCTOSIIUBB Bp9M!I HBT erue cpOTOYMHO)I{HTenel!
1 

3H8'1HTBUbHO npeBOCXO!llllUHX UO BpeMeH-

HbiM xapaKTepHCTHKBM cpoToyMHO)I{HTenn THna 56 A VP t MO>KHO Ct{HT8Tb llp8KTH'l9CKH H9BOa-

MO)I{Hb!M HCCUB!lOB8HHB C UOMOIUbiO Up!!MOrO OCUHnnorpacjJHpOBBHH!I HMUYUbCOB CBBT8 !lUHTBUb­

-9 
HOCThlO M9Hee }Q CeK. 5J:CHO TBK>KC, tfTO He06XO.llHM HHOA llCtlXO.U K p9W9HHlO T8KOI 38,ll8't{H• 
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B .oaHHol! pa6oTe onHcaH o.oHoaneKTPOHHhrA MeTo.o onpe.oeneHHll apeMeHHhiX xapaKTepHc­

THK CB9TOBbiX npOU9CCOB H 1IpHB9,ll9Hbl pe3yllbT8Tbl H3M9peHHA 9THM M9TO.UOM .llllHT9llbHOCT9A 

caeTOBblX HMnyJibCOB OT 3Jl8KTpOJIIOMHH8CU8HTHblX .OHO.OOB H3 Kap6H.oa KpeMHHll (SiC ). 

npHHUHII M9TO.ll8 H IIOCTBHOBKd OflbiTB 

B ocnoae o.oHoaneKTpOHHoro MeTo.oa H3MepeHHll apeMeHHhiX xapaKTepHCTHK caeTOBbiX 

npoueCCOB Jie)I{HT .OHCKpeTHall CTpyKTypa CBeTa, T,e, TOT cjJaKT, 'ITO CBeT COCTOHT H3 OT.QeJib­

Hb!X cjJOTOHOB, 

.LlonyCTHM, qTO 9CTb H8KOTOp8H IIOCll9}:1088T9llbHOCTb O..O.HHBKOBhiX CB9TOBbiX HMIIYllbCOB 

H 'lYBCTBHTeJibHOCTb npHeMHHKa IT03BOJil!eT perHCTpHpOBaTb OT.QeJibHble cjJOTOHbl C acjJcjJeKTHB­

HOCTblO 6JIH3KOA K !00%, 

PacCMOTpHM KOHKpeTHhiA cnyqaf!, KOr.Qa 3a C'leT ocna6neHHll CBeTOBOI'O ITOTOKa, npueM­

HHK B cpe.oHeM perHCTpHpyeT O.QHH CHrHaJI Ha .QeCl!Tb CBeTOBblX HMnyJibCOB, EcTeCTBeHHO 

npe,llHOll0)f(HTb1 liTO KOllH"19CTBO 

nyaCCOHa p = ~ e·n 
k k! 

npHeMHHK k cjJOTOHOB H 0 

caeTosoro HMnynbCa. 

cjJOTOHOB, nanaiOLUHX Ha npHeMHHK, pacnpeneneHO no 3aKoHy 

, r.oe pk B naHHOM CJiy'!ae - BepOliTHOCTb naneHHll Ha 

CpenHee '!HCJIO cjJOTOHOB, na.oaiOUlHX HH npHeMHHK B Te'!eHHe 

BepoliTHOCTb oTcyTCTBHll cjJoTOHOB p = e·n ~ 0,9 , OTCIOna ii = 0,1 H p ·I =n e'" =.0,09 
k cO k= 

p 
rlaf!.oeM OTHOWeHHe ~, xapaKTepH3yiO!llee BepOliTHOCTb TOI'O, 'ITO_ CHrHaJI_npHeM-

k=l p 1 J) n 1 •n - •n -
HHKH COOTBeTCTByeT HeCKOJibKHM cjJOTOHaM -~ =. - 'k=O -·k=l - e -n: n =0,05, 

.. k=l k:t n e"' 0 T 
T,e, C BepOliTHOCTblO 95% CHI'HHJI npHeMHHKa COOTBeTCTByeT onHOMY cjJOTOHy, 

Vl3Mepllll 'IHCJIO cjJoToHoB, 3aperHcTpHpoaaHHbiX " l1H1'3pBanax apeMeHH OT t .oo t +At, 

H CTpOll pacnpeneneHHe KOJIH'!eCTBa cjJOTOHOB B 3THX HTepaanax B 3aBHCHMOCTH OT 

MO>KHO onpe.oeJIHTb cjJOpMy CBeTOBOI'O HMITyJibCa, T,K, '!HCJIO cjJOTOHOB B HHTepaaJiaX OT .00 

t + !\ t nponopuHoHaJibHO HHT8HCHBHOCTH caeTa B 3THX HHTepaanax. To'!HOCTb H3MepeHHll 

cjJopMbl CBeTOBblX HMITYJibCOB 3THM MeTonOM Ollpell"Jll!C~TCll KOJIH'!eCTBOM cjJOTOHOB B yKB3BHHblX 

HHTepsan~X, IT03TOMY 1 YB9llHlJHBaH Bp9MSI H3M9p9HHSI nH60 tiBCTOTy HMIIyllbCOB C89T8 1 MO>KHO 

ITOJIY'lHTb JII06yiO CTBTHCTH'!8CKyiO TO'lHOCTb onpeneJieHHll cjJOpMbl HMITyJibCB, 

B pa6oTe
131 

noKa3aHo, 'ITO cHrHan, perHcTpHpyeMbiA na aHone cjJoTOyMHO>KHTeng npH 

.UOCT8T01.JHO M8ll0M KOllHti9CTB9 clJOTOHOB 1 II8ll8lOLUHX HB clJoTOYMHO>KHT9llb B T9"i9HH9 HMIIYllbC8 1 

C B8p0liTHOCTblO 6JIH3KOf! K 1 6yneT COOTBeTCTBOBBTb e}lHHH'lHOMy cjJOT03JI8KTpoHy, Bbi6HTOMy 

H3 cjJOTOKaTOna, HanpHMep, 8CJIH npH KBBHTOBOf! acjJcjJeKTHBHOCTH 10%, Ha 10 CB8TOBb!X HM­

nyJibCOB perHCTpHpyeTCll onHH CHI'HBJI Ha Bb!Xone cjJOTOYMHO>KHTeJill, TO OH C Bepol!THOCTblO 

95% cooTBeTcTayeT Bbi6HaaHHIO OJlHOro cjJoToaneKTpoHa, TaKH"f ')6pa3oM c noMO!llbiO cjJoTo-

YMH0)t(HT9JHI MO>KHO H3M9pHTb .llllHT9llbHOC:Tb CB9TOBbiX 11/AllynbCOB, HCllOnb3yH O.LlH08neKTpoH­

Hblll MeTon, 3TOT MeTO.O 6biJI panee HCIIOJlb30BaH 
141 

nnll onpeneJieHHll BpeMeH >KH3HH Bo3-

6y>KJl8HHbiX aTOMHblX ypOBHCf!, 6hii!O noJiy'l8HO BpeMeHHOe pa3peweHHe He xy>Ke 5,10-9 ceK, 
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VfaBeCTIIO, 'ITO BpeM8HHOf! pa36poc MOM8HTa nOl!BJieHHll HMnyJibCOB HB anone cjJOTOyMHO' 

>KHTeJISI, B OCHOBHOM, onpenenl!eTCll cjJJiyKTyaUHliMH BpeMeHH npoJieTa B liOOMe>KyTKe cjJOTOKa­

TOn - nepBbll nHHOn H nJISI BpeMeHHblX cjJOTOYMHO>KHTeJieJI COCT<lBJil!eT 1 - 3,10-
10 eel.~ 

T.e. Cyll.leCTByeT peBJibHaSI B03M0}1(H0CTb noJiy'!CHHll C noMOlllblO onH03JleKTpOHHOI'O MeTana 

-10 
apeMeHHoro paapeweHHSI nopRnKa 10 ceK. 

161 
B pa6oTe onno:o>neKTpOHIILIII MeTon 6hiJI npHMeHeH nnR HccnenoaaHall speMeH BhiCBe· 

'IHBaHHll }I(HnKHX H fiJIBCTH'IeCKHX CUHHTHJIJlliTOpOB, 'ITO no3BOIIHJIO nony'IHTb BpeMeHHOe pa3-

-9 
peWeliHe yCT8HOBKH IIY'!We 10 ceK, 

ABTOpBMH onH03lleKTp0liHaSI MeTOnHKB HCnOJib30BaHa nnll H3MepeHHll BpeMeHH BblCBe'lH­

BaHHSI :o>neKTpOJIIOMHHecueHTHblX nuonOB H3 Kap6una KpeMt!Hll npH B036y>KneHHH HX 3JieKTpH-

-9 
'18CKHMH HMIIYJibCBMH liJIHTeJl.bliOCTblO !0 CeK no OCHOBaHHIO, 

VfaMepeliHll ObiJIH npoaeneHbl nayMll pa3JIH'!Hb1MH MCTOllaMH! cjJOTorpacjJHpoBaHHeM 

onH03lleKTpOHllbiX HMIIYJibCOB cjJOTOYMHO>KHTeJISI C 3KpaHa OCUHJIJIOrpacjJa C liOJIOCOf! nponycKa-

liHSI 1000 Mru H nocnenyJO!llero apeMeHHoro aHannaa, a TaK>Ke c noMOlllblO apeMll- aMnnu· 

TynROI'O KOHBepTopa R nocnenyiOUlero BHaJIH3B Ha MHOI'OKaH8JlbHOM BHaJIH3BTOpe. 

SnoK-cxeMa nepaoro MeTana npHaeneHa Ha puc. 2. 
-9 

reHepBTOp 1 TRna "Cos&OI" n03BOJIReT liOJiy'lHTb HMnyJibCbl nnHTellbHOCTblO OKOIIO !0 

CeK no OCHOBBHHIO C BMllliHTYilOJI no I KB. 

HanpR}I(eHHe nHTBHHSI cjJoToyMHO}I(HTeJIR non6upanocb TaKHM o6pa3oM, '!T06br cpenHHI! 

HMllyllbC OT onHoro cjJOTO:o>JieKTpOHB naaan OTKJIOHeHHe JIY'IB OKOIIO 5 MM, PB3BepTKa OCUHJI­

JIOI'pacjJa 3BllyCKBJIBCb CHI'HBJIOM OT reHepaTopa 1. C 3KpBHa OCUHJIJIOrpacjJa HMnyJibCbl cjJOTO­

rpacjJHpOB8liHCb HOpMBJibHO OTKpb!TbiM KHHoannapaToM. OcuHnnorpaMMbi HMnyJibCOB o6pa6aTbl­

aanHc& c noMO!llblO nHacKona, MoMeHT npHxona uMnynbCa onpenenRncl! no TO'!Ke nepeceqe­

HHSI KBCBTellbHOJI K npRMOJIHHeJIROMy y'!aCTKY cjJpoHTB HapaCTBHHll HMITyJibCI!l C JIHHHef! pa3-

aepTKR, 

OnHCBRHbiM MeTonoM 6Lrno accnenoaaHo necRTb cnnaBHbiX p -n nepexonoa Ha OCHOBe 

SIC.-

Ha pHc. 3 npHaeneHo THnH'!HOe apeMeHHoe pacnpeneneHHe onHoaneKTpoH~hiX HMnynbCOB 

KOTOpOe COOTBeTCTByeT HMllyllbCY OT CITJiaBH-:>I'O p -n rrepexona. ·XOTR 3TOT MeTon Hai'JillneH 

H naeT Bb!COKyiO TO'IHOCTb, OH npaKTH'leCKH He npHMeHHM K H3MepeHHIO CBeTOBblX HMnyJibCOB 

60JibWOJI nJIHTeJibHOCTH, TBK KBK o6pa60TKB onHOI'O KOpOTKOI'O HMIIYJibCa (B036y>KnBIOUlHf! 

-9 
aneKTpH'IeCKHA HMnynbC 10 ceK) 3BHHMaeT '4 'lacoa pa6o'lero BpeMeHu. 

no:o>TOMY onHOBpeM9HHO C H3M9p9HHSIMH OCUHJIJIOI'pacjJH'IeCK::>f! :•WTOnHKOf! paapa6aTblaa­

JlBCb HOBall CXeMa H3MepHTeJibHOJI YCTI!lHOBKlf, noaBOJlliiOUlall HCnOJib30BBTb MHOI'OKaHBJlbHbiA 

aMnJIHTynHbiJI BHaJIH3BTOp nnH aanHCH BpeMeHHbiX pacnpeneJieHHf! onH03JI8KTpOHHbiX HMnynb-

COR. 

BnoK-cxeMa ycTaHoBKH npHaeneHa Ha pac.4. 
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0.tlii03neKTp01111hl'! HMilynbChl e BbiXO.tl8 ¢3Y llOCTynaiOT 11a O.tl!HJ BXO.tl BpeMSI- aMnnH­

Ty .tiiiOro KOIIBepTopa 7,. Ha .tipyroll BXO.tl no.tiaeTest HMnynbC oT re11epaTopa 1. O.tliiOBpeMell-

110 HMnynbChl e ¢ 3Y no.tiaiOTeSI 11a .tiHcpcpepeiiUHanbllhlll .tiHeKpHMHIIaTOp 5 1 C llOMO!llb!O KOTO­

poro OT6HpaiOTeSI HMnynbCbl e aMnnHTy.tlaMH 1 eOOTBeTeTBY!OlllHMH • OKIIy" .tllleKpHMHHaTopa, 

3TH HMilynbCbl llO.tlaiOTeSI Ha exeMy eosna.tieHHll 1 Ha BTOpOll BXO.tl KOTOpOl! noeTynaiOT HMnynh­

ebl OT reHepaTopa 1. CnrHanbJ eosna.tieHHll aanyexaiOT 256-xana.~bHbiA aMnnHTy.tlHbiA aHanHaa­

Top 8, C Bh!XO.tla apeMst-aMnnHTY.tlHOrO KOHBepTopa HMnynbCbl llO.tlaiOTCSI Ha BXO.tl aHallH3Hpye-

MOrO CHl"'H8n8 MHOrOK8H8nbHOrO 8H8nH38TOpa, 

BpeMst-aMnnHTY.tlHhllt KOHBepTOp npeo6paayeT HHTepsan BpeMeHH Me)l(.tly .tlBYMSI BXO.tl­

Hh!MH HMnynbCaMH B 8MilnHTy.tly H 1103BOnsteT, TaKHM o6pa30M 1 npeo6paaoBaTb Bp9M911Holl 

eneKTp B annHTY.tlHh!ll, JlHHeltHOCTb Bp9MSI-aMnnHTY.tliiOrO KOHBepTopa B pa60'!P.M .tiHana30He 

-It 
eoeTaanHna I ,2% npu wHpHIIe xaHana 6.10 eex • .[lnst onpe.tieneHHst eo6eTseHHoro speMeH-

HOrO paapeweHHSI eHeT9Mhl MO)I(HO Henonb30BaTb HeTO'IHHK esaTa e aapaHee H3BeeTIIh!M 

-9 
cppOHTOM HapaeTaHHSI, 0.tiHaKo 8TOT cppOHT .tlOn)l(eH 6b1Tb He 6onee JO eeK, a H3MepeHHe 

BpeMell B TaKOM .tiHanaaoHe H S!BnstaTeSI uanbiO pa60Tbl, no8TOMY npHWnOCb Heene.tiOBaTb pst.tl 

HMnynbCHbiX HeTO'IHHKOB eBeTa paanH'IIIbiX KOHeTpyKUHll H Bb16paTb B Ka'!eeTBe 8Tano11110r0 

HMnynbCHb!ll HeTO'IIIHK e ny'IWHMH Bp9M9HIIb!MH xapaKTepHeTHKaMH, 

Ha pRe, 5 npHBe.tieHo speMeHHOe paenpe.tienaHHe O.tlH08neKTpOHHbiX HMnynbCOB OT 

-9 
8TMOHHOrO HeTO'IHHKa, aanyexaeMoro 8neKTpHqeeKHM HMnynbCOM JlnHTe/IbHOCTbiO 10 eeK, 

3To paenpe.tieneHHe noasonsteT yTsep)l(.tiaTb, 'ITO eo6eTBaHHoe speMaHHoe paapeweHHe 

eHeT9Mbl 1 110 Kpal!Hell Mepe, nyqme npHB9.tl9HHOro paenpe.tienaHHS1 1 WHpHHa Ha nonyBbleOTa 

-9 
KOTOporo eoeTaBnsteT 0,72.10 eex, Ha pRe, 6 H 7 npHBe.tieHbl THilH'!Hble paenpe.tie-

neHHSI, eOOTBaTeTBYIO!llHe eBeTOBbiM HMnynbCaM OT ennaBHb!X nepeXO.tlOB npH aanycKe HX B 

npstMOM H ·~o'6paTHOM HanpasneHHSIX eOOTBeTeTB9HHO, 

PeaynhTaTbi HaMepeHHll speMeHHbiX xapaxTeplieTHK eBaTOBbiX HMilY.JJbCOB OT nepexo.tiOB 

H3 Kap6H.tia KpeMHHSI 1 nony.'!eHHbiX e llOMO!llb!O oeuHnnorpacpHqeeKoro M9TO.tla H BpaMst-aMnnH­

Ty.tlHOro KOHBapTopa, llaXO.tlS!TeSI B XOpOW9M eornaeHH, 'ITO BH.tlHO H3 ep8BH9HHSI pRe, 3 H 6, 

Ha pRe, 8 H 9 npHBa.tlellbl THI1H'!Hb!9 BpeMeHHbl9 paenpe.tia.JlaHHSI 1 eOOTB9TCTBYIO!llH9 

eBeTOBh!M HMnynbCaM OT .tiHcpcpy3HOHHbiX p -n nepaXO.tlOB H3 SiC npH aanyeKe HX B npS!MOM 

H o6paTHOM HanpaaneHHSIX eoOTB9TeTBeHHO, 

npH eHSITHH Beax npHBa.tieHHbiX BpaMaHHbiX paenpa.tianallllll Henonb3oBanaeb .JJHWb 

119HTpa.JJbHaSI '!aeTb cpOTOKaTO.tla .t1H8MeTpOM 3 MM, 0cBe!ll9HHe Beero cpOTOK8TO.tl8 npHBO.tlHT 

K pa3Mb!TH!O BpeMaHHh!X paenpe.tie.JJeHHll, 'ITO eBSI3aHo e aaBHeHMOeTb!O BpeMeHH nponaTa 

8neKTpOHOB B cpOTOyMIIO)I(HTene OT paCCTOSIHHSI TO'IKH Bb16HB8HHSI cpOT08n9KTpOIIOB .tlO ueHTpa 

cpoTOKaTO.tla, 

Ha pRe, 10 npe.ticTaaneHbr apeMeHHbre pacnpe.tia.JJaHHst onHosnexTpOHHbrx HMnynbcos, 

COOTB9TCTBYIOlllH9 CB9TOBblM HMTIY.JJbCaM OT CTBH.tlBpTHOrO HMnynbCHoro HCTO'IHHKB eBeTa npH 

OeB9W9HHH UaHTpanbHOll qaCTH (a) H BCaro (6) cpOTOKaTO.tla, 
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3aMeTHoe ywHpeHHe apeMeHHoro pacnpe]leneHHSI npH ocaemeHHH seer? cpoToKaTo.tia, 

xapaKTepH3Y!Olll99 aaBHCHMOCTb BpeMeHH nponeTa cp0T08neKTpOi!OB •OT TO'IKH Bb!6HBaHHS!, 

yKa3b!BaeT Ha B03M0)1(110CTb HCCn9.tlOBBHHSI BpeMeHHb!X xapaKTepliCT'lK cpOTOyMHO)I(HTenell C 

IIOMOI.llbiO O.UHD3neKTpOHHOrO M9TO.ll8. 

3 a K n 10 q e H H e 

npHBe.tieliHbl9 peaynbTaTbl llOKa3b!BaiOT 1 'ITO O.tlH08neKTpOHHaSI MeTO.tlHKa H3Mepe11HSI 

BpeMeHHh!X xapaKT9pHCTHK CBeTOBb!X HMnynbCOB 1103BOnS!eT HCCne.tiOBaTb CB9TOBb!e HMnynbCbl 

-9 
.tinHTenbHOCTb!O M9Hee J0 OOK npH HHT9HCHBHOCTH 1 COOTBeTCTByiO!llell nona.tiaHH!O Ha cpOTo-

KaTO.tl H9eKOnbKHX cpoTOHOB B Te'!eHHe CBeTOBOro HMnynbCa, 

3TH .tlBa cpaKTOpa - Bb!COKOe BpeMeHHOe paapeweHH9 H 11pe.tienbiiO HH3KaSI HHTeHeHBHOCTb 

na.tiaromero eaeTa .tia!OT B03MO)I(HOCTb Ha.tieRTbCSI 1 'ITO onucaHHaR MeTO.tlHKa Hall.tieT WHpo­

K09 llpHMeHeHHe np11 H3Mepe11HH BpeMeH pen8KC8UHH HOCHTeneA B nonynpOBO.tlHHKaX C Han y­

qaTanbHOll p9KOM6HHauueA, npH H3MepeHHRX aaBHCHMOCTil 1\paMeH penaKeaUHH OT .tinHHbl son­

Hbl H T,.tl, 0TKpb!Ba9TCSI B03MO)I(HOCTb HCCne.tiOBaHHSI BpeMeHHb!X xapaxTepHCTHK cpoToyMHO)I(H­

Tenell Ha ypOBHe OT.tlenbHb!X cpOT08neKTpOHOB 1 'ITO COB9pW9HHO HCKni0'!89T cy6beKTHBHbllt 

cpaKTOp aaBHeHMOCTR nonyqaeMb!X BpeMeHHb!X xapaKTepHCTHK OT aMnnHTY.tl CBeTOBh!X HMnynb-

COB1 C TIOMO!llb!O KOTOpbiX npOBO.tlSITCSI H3MepeHHSI, 

B aaxnroqeHHe aaTOpbi nonb3yroTCSI cnyqaeM no6naro.tiapHTb Uao ro-q)l(eHa aa nro6eaHo 

npe.tiocTasneiiHblll apeMH-aMnnHTY.tlHbrA xonaepTop H IO • .[l.npoxowKHHa aa pS!.tl noneaHbiX 

o6cy)l(.tleHHll H llOCTOSIHHblll HHTepec K pa6oTe, 
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0 0.6 1.2. 1.8 2.11 $,0 ~6 11,2. 

7:=2,8K/0 ·'ceK. 

u 5,11 /iO 
·9 6.6 A{O t:eiC. 

PHc, 1. ¢opMa sneKTpHqecKoro HMnynbCa ¢oToyMH0>KHTena 56 A V P, cooTBeTCTBYJOIUero 

Bbl6HB8Hll._ OllHOrO <lJOT0:3D9KTpOH8 C <iJOTOK8TO.Q8, 

- 1$ ____ 1 

,,,,t~J~_#_U 15 h 
PHc, 2. 5noK-cxeMa HaMepeHHR apeMeHHblX xapaKTepHCTHK cBeTOBbiX HMnynbCOII o.oHo­

sileKTpoHHbiM MeTOllOM C DOMOlllbJO OCllHDDOrpa<iJa. 

------~~ 

1, reaepaTOp H8HOC9KYHllHblX HMDynbCOB THD8 ' Cossor 
2, 3neKTpODIOMHH9Cll9HTHblA .QHO.O 

3. DHa¢parMa 

4, ¢oToyMHO>KHT9Db THD8 56 A V p 

5, OcuHnnorpa¢ c nonocoA nponycKBHHR 1000 ~ru. 

8 

so .N 

Ito 

0 0,6 t2 1.8 2.lf 

·9 
r~f,lfx10 £¥!1<. 

~0 3,6 
-!1 

'(,2• (0 <"Pt<. 

PHc, 3, THnH'!Hoe apeMeHHoe pacnpe.oeneHHe o.aHoaneKTpoHHbiX HMnynbCoa, cooTaeT-

CTByiOIUHe caerroaoMy HMnynbCy OT cnnaaHoro nepexo.aa Ha SiC , aa-

nycKaeMoro B DpRMOM HanpaaneHHH, N - 'IHCDO HMDyDbCOB H8 Bbi6p8HHbiJI 

HHT9pB80 BpeMSHH ~~ , r - WHpHH8 pacnpe.aeneHHSI H8 nonyBhiCOT8, 

1 

~~­

L __ I 
---, 

5 6 

PHc. 4. EnoK-cxeMa H3MepeHHH speMeHHbiX xapaKTepHCTHK cseTOBhiX HMnynbCos c noMOlllbJO 

Bp9MH-8MllnHTynHoro KOHB9pTopa H MHOrOKBHBnbHOro 8H8nH38Topa. 

1. leaepaTop aaaoceKyH.llHhiX HMnynbCoB THTIB "Cossor " 
2, 3neKTpODIOMHH9Cll9HTHblll .LlHO,ll, 

3. nlla<!Jpar'M8, 

4. ¢oToyMHO>KHTenb THna 56 AVP 
5. DH¢¢epeHUH8nbHhill .LlHCKpHMHHBTop. 

6. CxeMa coana.aeHHll. 

7. BpeMSI-aMDDHTY.LlHhill KOHaepTop. 

8. 256-K8H8DbHblll 8MDDHTY.LlHblll 8H8DH38TOp, 

9 
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60 

40 

20 

0 Q6 f.2 UJ 

r: = o. 12 • to·fl t:eK. 

2.'1 
., 

3.0 X (0 Ct!l<. 

PHc. 5. BpeMeHHoe pacnpe!leneHHe OllHOaneKTpOHHbiX HMnynbCoe, cooTB9TCTBYIO!llee ceeTo­

BOMY HMflynbCy OT 8THJlOHIIOrO HCTO'IHHKH CB9TOBbiX HMflYJlbCOB. 

60rN 
s, 
its 
42 
36 

30 

211 
18 
{2 

6L.I: 

0 Q6 f.2 1.8 2.'1 

.g 
'C=f.ljx 10 fYI'(. 

3.0 3.6 '1.2 
·!I 

1/.B•fO cvl<. 

PHc. 6. THnH'IHOe epeMeHHoe pacnpe!leneHHe OllH08neKTpOHHhiX HMnynbCoe, cooTBeTcTBYJO!llee 

ceeTOBOMY HMnynbCy OT cnnaeaoro p-n nepexolla nplt aanycKe B npHMOM HanpaeneHHH. 

10 

66rN 
60 
511 

1(8 

'IZ 
36 
30 

21( 

18 
11. 
6 

Lr 
0 0.6 1.2 f,B 2.,l( 

"III 
t: = 1.8. {0 Ch<. 

~0 3.6 
·!I '1.2 11(0 tY!I'C 

PHc. 7. THnH<JHOe epeMeHaoe pacnpelleneHHe OllHOan 'KTpoHHhiX HMnynbCOB, cooTBeTCTByKimee 

CB9TOBOMy HMnynbCy OT CflJlHBHOrO p • n nepeXOllH npH 3HfiyCK9 B o6pHTHOM 

HanpaaneHHH. 

6Dr1tf 
5'1 
lf8 

'12 

36 

30 

24 
18 

12 
6 u 

0 0.6 1.2. tB 2., 'I 

·II 
r= f.lt'I•IO t!e~< 

$,0 3 ,t5 
., 

'1,2 xto cue. 

PHc. 8 THnH<JHOe epeMeHnoe pacnpe!leneaHe OllH08neKTpoHHhiX HMnynbCoB, cooTBeTCTByJO!llee 

CB9TOBOMY HMIIYllbCY OT llH<fl<fly3HOHHOro p·n nepexOllH HH OCHOBe SiC npH aa-

nycKe a np51MOM HanpaaneHHH. 

II 



Pac. 9. 

'fO rN 
36 
32. 
28 
2t,' 
20 
16 

f2 
8 

" 
0 Q6 f2. 1.8 2.,"t 

-!J 
T•-1.3J!J':10 ~I( 

$0 -· ~6 X iO <!41< 

THnH'IHoe speMeHHoe pacnpe.aeneHae o.aHoaneKTpOHHbiX HMnynbCoB, cooTBeTCTByro-
mee cseTosoMy HMnynbCy OT .aH<jl<jlyaaoHHoro p-n nepexo.aa Ha ocHose SIC 

UpH aanycKe B o6p8THOM H8Up8BneHHH, 

so .. N 

60 

•. 

.ltO 

2.0 

0 Q6 1.2. '{;8 

----4 
-g 

T, 0, 72. A 10 cet<. 

--5' 
-9 

1: • 0, 96 X 10 C<'l<. 

2.'1 
-g 

3.0-"{0 t!i>K. 

PHc. 10. BpeMeHHbre pacnpe.aeneHHR, cooTseTcTsyromHe ocsemeHHIO ueHTpanbHoA qacTH 
<jloToKaTo.aa (a) H scero <jloToKaTo.aa ( 6). 
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