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CxeMbl eKA10t1eHUJ1 <l>3Y 

,ll;n.11 nnTaHH.11 dioTOYMHO>KHTeneii ncnonh3YIOT 06hi1rno 
O)].HH HCTO'IHHK aanp.11:>KeHH.II, a noTeHI~uan Ka>KJ].oro )].HHO)].a 
3a)].aIOT c noMO~blO pe 3HCTHBHOro .n.enuTen.11 ( 67 7 71) , KaK 
noKa3aHO Ha puc. 9a. XapaKTepHOH oco6eHHOCTblO . .n.enuTe
neii BpeMeHHblX <1>3Y .IIBn.lleTC.11 HepaBHOMepHOe pacnpe.n.ene -
HHe ,noTeHI~HanoB. B cpe)].Heii qacTH J].enHTen.11 noTeHI~HanhI 
pacnpe.n.eneHhI paBHOMepH~- Ilo Mepe npu6nu>KeHH.!1 K dJoTo
KaTOJJ.Y BenHlfHHa pe3HCTOPOB BO3pacTaeT .n.n.11 yny11meHHH 
pa3pewa10~ero apeMenu <1>3Y, a no Mepe npu6nu>Ke1rnH K aHo
JJ.Y - .n.nH cnu>KeHHH .n.eiicTBHH · npocTpaHCTBeHHoro 3apH.n.a. 
C QenbIO nonylfeHHH HaHnylfWHX BpeMeHHblX xapaKTepHCTHK 
.n.ennTen~ K Ka>KJJ.OMY diotoyMHO>KHTenro no.n.6upa10T HHJJ.HBH -
.n.yanbHO, KpuTepueM no.n.6opa .11nnHeTCH nony11eHue MaKcu
ManhHoiinenu11uHhl ycuneHHH. 

HcTOlfHHKH CTa6unH3HpOBaHHOro BbICOKOro HanpH>KeHHH 
HMeIOT orpaHHlfeHHblH Ha YPOBHe 3 7 5 MA BblXOJ].HOH TOK, 
KpoMe Toro, Ha aenHlfHHY ToKa .n.enuTenH HaKna)].bJBaeT 
orpaHHlfeHHe .n.onyCTHMaH MO~HOCTb pacceuaaHHH pe3HCTo
paMH .n.enHTenH. Ilo:noMy npu 6onbWHX BbIXO)].HblX CHrHanax 
CTaHOBHTC.11 3aMeTHbJM .n.eiiCTBHe OTPHQaTenbHOH o6paTHOH 
CBH3H, Bbl3BaHHOH TOKOM )].HHO)].OB • Ilpu yaenn11eHHH TOKa 
)].HHOJ].a CHH>KaeTCH TOK 11epe3 COOTBeTCTBYIOUUfH pe3HCTOP 
.n.enHTenH H Me>K)].y)].HHOJ].HOe HanpH>KeHHe yMeHbWaeTC.11, 
BhI3blBaH apeMieHHhIH c.n.nur BhIXOJJ.Horo HMnynbca. 3TOT 
34>dJeKT orpaHHlfHBaeT BbIXO)].Hbie TOKH <1>3Y B HMnynbce Ha 
ypoBHe 150 MA /ZI/, )J;n.11 yaenu11eHu.11 .n.uana3oHa HMnynLc
HhIX CHrHanoB <1>3Y H CTa6HnH3aQHH BX BpeMeHHoro nano-.. . 
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:>KeHH.11 npHMeH.HIOT WYHTHpoBaHHe ll0CJie,I\HHX 4 .;- 6 ,I\HH0,I\0B 

K0H,l\eHCaTopaMH. ,lJ;JI.11 HeHTpaJIH3aUHH B03M0:>KHoro K0Jie-

6aTeJILHOro pe:>KHMa peK0MeH,l\yeTC.11 HCil0JIL30BaTL 6JIOKH

P0B0'IHLie pe 3HCT0PLI R 11. = 50 .;- 100 OM. MHHHMaJILHa.11 Be -

JIH'IHHa WYHTHpyIO~HX ekKOCTeH paBHa: 
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r,l\e At 3 - )\0IIYCTHM0e OTKJI0HeHHe 3a,l\ep:>KKH lpOTOYMHO

:>KHTeJI.11, a K034>'1>auueHT 2 Y'IHTLIBaeT cyMMapHoe AeiicTnHe 

3ap.H.I\0B npe,I\LI.I\YIQHX AHH0.I\0B. HanpHMep, .!\JI.II Nqi
8
=;100 , 

At 3 = 0, 0 5 H_CeK, ,I\JI.ll lpOTOYMHO:>KHTeJI.11 <1>3Y - 30, II0~~HM -

C 11.~ 900 n<P. qaCTOTa CJie,I\0BaHH.11 CHrHaJI0B Ha BLIX0,l\e 

lpOTOYMHO:>KHTeJI.11 ,I\0JI:>KHa B npe,I\IIOJI0:>KeHHH II0CT0.IIHCTBa 

carHaJioB 6LITL He 6oJiee: £MaKc.:,;l/2R11.-a·C11., r,l\e R11.-a -
conp0THBJieHHe pe 3HCTopa B npoMe:>KyTKe Il0CJie,I\HHH ,I\HH0,1\

aHO,I\. Ec:JIH R -a= 100 K, B HaWeM IlpHMepe Il0JIY'IHM 

fMaKC ~ 5,5 K.1111. KaK BH,I\HM, npH HCil0JIL30BaHHH JIHHeH

HLIX pe3HCT0p0B M0:>KH0 o6ecne'IHTL BLIC0KYIO BpeMeHHYJO 

TO'IH0CTL JIHWL npH He6oJILWHX 3arpy3Kax. 

,D;onycTHMYIO 3arpy3KY <1>3Y M0:>KH0 cy~eCTBeHH0 IlOBLI

CHTL, ecJIH B Il0CJie,I\HHX .• Me)KAHH0,I\HLIX npoMe:>KyTKax 

HCil0JIL30BaTL KpeMHeBLie CTa6HJIHTpOHLI, 'IT0 Il0Ka3aHo 

Ha puc. 96. BBe,l\eHHe ~eJIHHeHHLIX conpoTHBJieHHH pe3K0 

CHH:>KaeT BpeM.11 B0CCTaH0BJieHH.11 Il0TeHUHaJI0B ,l\eJIHTeJI.11. 

,D;orrycTHMa.11 3arpy3Ka ior,l\a 6y,l\eT onpe,l\eJI.HTLC.11 T0KOM 

,l\eJIHTeJI.11: 

£ < 111.en •f'B 

- Nepa • K • e 
/7/ 

H yBeJIH'IHTC.11 IIPHMepH0 B 100 pa3. BeJIH'IHHY ,I\HH0,I\HLIX 

eMKOCTeH B 3TOM CJiyqae BLI6HparoT H3 YCJI0BH.11 /6/, r,l\e 

BMeCT0 /'J. u 11.-a Heo6XO,I\HMO Il0CTaBHTL ,I\0ilYCTHM0e H3Me

HeHHe onopHoro Hanp.11:>KeHH.II CTa6HJIHTpoHa:;HaIIpHMep, ,!\JI.II 

pa3HOCTH T0K0B l11.en AO /0,1 .;- 0,3/ I 11.en • Tpe6yeMLie 

BeJIH'IHHLI WYHTHpyIO~HX eMK0CTeH IIOJiy'laIOTC.11 6oJILWHMH 
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npHMepH0 Ha Il0J).11,1\0K. He,I\OCTaTOK ,l\aHHoro cnoco6a IlHTa

HH.11 <1>3Y C0CT0HT B He06XO,l\HMOCTH IlO,l\6opa CTa6HJIHTpo

H0B C Hf)KHLIM onopHLIM Hanp.11:>KeHHeM. KpoMe Toro, y BLI

C0K0B0JILTHLIX CTa6HJIHTpOHOB cpaBHHTeJILH0 60JILWOH TeM

nepaTypHLIH Ko34>'1>uuueHT ,l\peH1pa orropHoro Harrp.11:>KeHH.11, 

,I\OCTHraIOIQHH O,2"/o/ °C / 72 / , 'IT0 orpaHH'IHBaeT npHMeHH

M0CTL ,l\aHH0ro cnoco6a Jia6opaTOPHLIMH YCJI0BH.IIMH. 
. . 

ECJIH.YMHO:>KHTeJIL perHCTpHpyeT qacTHULI, Il0CTynaro

IQHe a Te'leHHe He6oJILWHX HHTepBaJI0B BpeMeHH, npH'leM 

,I\JIHTeJILH0CTL nay3 cpaBJIHTeJILH0 BeJIHKa, IlOJIO:>KHTeJILHLIH 

3q>q>eKT MO:>KeT ,!\a TL .I\0IT0JIHHTeJILHoe BKJIIO'leHue o'leHL 60JI1,

wux 6JI01<upyIOIQHX · eMKOCTeH, KaK noKa3aHo ua puc. 9e. 
EMKOCTL HX ,I\0JI:>KHa 6LITL BeJIHKa HaCT0JILK0, 'IT06LI cyM

MapHLIH 3ap.11,I\ acex HMilYJILC0B B na'IKe He Bl:d3BaJI 3aMeT

H0ro, C.I\BHra noTeHuaaJioB AHHO.I\OB.: BeJIH'IHHLI C 6 M0:>KH0 

HaHTH H3 YCJI0BH.11 /6/, YMH0:>KIIB Il0Jiy'leHH0e 3Ha'leHHe Ha 

'IHCJI0 HMilYJILC0B B na'IKe. lliyHTHPYIO~H·e K0H,l\eHcaT0pLI 

MaJIOH BeJIH'IHHLI npHMeHJIIOTC.11 3,1\eCL ,!\JI.II npe,I\0TBpa~eHH.11 

KOJie6aHHH, BLI3BaHHLIX napa3HTHLIMH HH.I\YKTHBH0CT.IIMH BLI

B0,1\0B AHHO.I\OB. OHH MOHTnpyroTc.11 Henocpe,I\CTBeHH0 Ha· 

MH0r0K0HTaKTH0M pa31,eMe <1>3Y. 

' 
Hau6onee pa,I\HKaJILHLIM cpe,I\CTB0M 6op1,61,1 co C,I\BHr0M 

'AHHO.I\HLIX noTeHUHaJI0B .11BJI.11eTc.11 rrpHMeHeHHe OTACJILHLIX 

HCT0'IHHK0B Hanp.11:>KeHH.II ,!\JI.II IlHTaHH.11 Il0CJie,I\HHX ,I\HH0,1\0B. 
1!HCJJO. HX orpaHH'ICH0 Ha YP0BHe 3 .;-5 ,I\0ilYCTHMLIM BLIX0.1\--. 

HLIM T0KOM HCT0'IHHKa IlHTaHH.11, ,l\aIO~ero :uau6oJiee BLICOKHH 

Il0TCHUHaJI, eCJIH ,I\HH0,I\LI IlHTaIOTC.11 OT 0T,I\CJILHLIX HCT0'I

HHK0B. B TOM CJiyqae, K0r,l\a HCT0'IHHKH IlHTaHH.11 BKJIIO'laIOT-

C.11 Il0CJie,I\0BaTeJILH0 )\JI.II yaeJIH'ICHH.11 BLIX0,I\HLIX T0K0B, HX 

'IHCJI0 orpaHH'ICH0 BCJie,I\CTBHe 6oJILWOH pa3HHULI Il0TCHUH -

aJI0B Me)KAy o6MOTKaMH CHJI0Boro TpaHClpOpMa TO pa B BLinp.11-

MHTeJie. Il0CJie,I\Hero ,. HCT0'IHHKa·. HcTO'IHHKH Il0CT0.IIHH0ro 

Hanp.11:>KeHH.II ' Il0,I\KJIIO'laIOTC.11 K BLIB0,l\aM, KaK II0Ka3aH0 

Ha puc'. 9e, 3ne1<Tp<>JIHTH'leCKHe K0HAeHcaTop1,1 3.1\CCL urpa: 

IOT poJIL pa3B.1130K OT B03MO:>KHbIX KOJie6aHHH B Il0,I\B0,l\.ll~X 

npOB0,l\aX OT HCT0'IHHK0B IlHTaHH.11. 
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PHc.9. CxeMLI BKruo'leHHH 4>3Y: a/ pe3HCTHBHo-eMKOCTHLiii 
.nenHTenL, 6/ pe3HCTHBHO- eMKOCTHLIH .nenHTenL C BBe,neHHeM 
HeilHHeHHLIX conpoTHBileHHH /KpeMHHeBLIX CTa6HnHTpOHOB/ 
B , nenH nocne,nHHX .D;HHO.D;OB, B/ pe3HCTHBHo-eMKOCTHLIH . 
.nenHTenL c 6onLWHMH 6nOKHPYIOlllHMH eMKOCT'1MH H no.n
IlHTKOH nocne.D;HHX" .D;HHO.D;OB. 
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B11UJ1Hue Ha epeMeHHoe paapeweHue 
paaMepoe CflUHmu1111J1111opa u ceemoeooa 

Pa3MepLI H reoMeTpHIO CUHHTHilil'1TOpa BLI6HpalOT 
o6LiqHo, HCXO,l\'1 H3 Ha3HaqeHH'1 CUHHTHilil'1UHOHHOro .ne
TeKTopa. B TOM cnyqae, Kor.na pa3MepLI CUHHTHilil'1TOpa 
BenHKH IlH6o cl>oTOYMHO)KHTenL, no ycnoBHHM OilLITa, He 
MO:>KeT 6LITL pacnono)KeH p,i,noM co CUHHTHililJITOpOM, .D;IlJI 
6onee nonHoro c6opa caeTa Ha cl>oToKa To,n npHMeHJIIOT caeTo
BO.D;LI. CuHHTHililJITOPLI 6onLWHX pa3Mepon 3aTpy.D;HJIIOT nony
qeHHe BLICOKoro apeMeHHoro pa3peweHHH cxeM conna.nenuii. 

Ilepaoii npHqHHOH JIBJIHeTCJI 3a,nep:>KKa pacnpocTpaHeHHJI 
CBeTa no IlPJIMOH Me)KJJ;y ToqKoii npoxo>K.D;eHHJI qacTHULI H 
cl>oTOKaTO.D;OM. 3Ta 3a,nep:>KKa paBHa npHMepHO 4,5 HCeK/M, 
IlO3TOMY ,na)Ke .D;IlJI He6onLworo KBa,npaTHoro CUHHTHililJITOpa 
pa3Mepo_M 10 x 10 CM 2 pa3HOCTL npeMeH nocTynneHHJI cne -
TOBCnblWKH Ha cl>oToKaTO.D; COCTaBHT ~.0,5 HCeK. YMeHLWHTL 

BilHJIHHe 3a,nep:>KKH MO:>KHO, ecnH HCilOilL3OBaTL nyqu cneTa, 
OTpa:>KeHHLie OT npoTHBOnono:>KHOro Topua CUHHTHil~JITOpa. 
Ilo Mepe y,naneHHJI · MecTa npoxo:>K,neHHJI qacTHULI oT cl>o
ToKaTo.na IlpJIMaJI KOMnOHeHTa. 3ana3.D;LIBaeT, a 3a,nep)KKa 
npHxo.na OTpa)KeHJIOH KOMilOHeHTLI COKpaUlaeTCJI. CxeMa 
apeMeHHOH npHB!13KH,. cl>HKCHPYIOutaJI "ueHTP TJl)KeCTH" cyM-

Mhl IlpJIMOH H OTpa:>KeHHOH KOMilOHeHT o6ecneqHT KOMneHca
CaUHIO 3a,nep:>KKH, ecnH noTepH Ha OTpa:>KeHHJI ManLI, a CUHH
THilmITop o6na.naeT BLICOKOB npo3pa'IHOCTLIO. B pa6o
Tax /7 3, 7 4/ onecaHLI KOMneHCaTOpLI, BLI,nensroUlHe "ueHTP' 
TJl:>KeCTH" MOMeHTOB npHXO.D;OB . CHrHanoa OT .nnyx 4>3Y; 
pacnono>KeHHLIX B. Topuax .D;IlHHHoro CUHHTHililJITOpa. II pH· 
.D;IlHHe . CUHHTHililJITOpa 50 CM C nonepe'IHLIM ce11eHHeM 
4x3,4 CM 2 nony'leHa TO'IHOCTL KOMileHCaUHH ± 0,05 HCeK/7 4/ 

BTopoii npH'IHHoii, yxy,nwarouteii apeMeHHoe pa3peweHHe, 
JIBilJleTCJI pa3HOCTL. nyTeii, npOXO.D;HMLIX CBeTOM no pa3IlH'I
HhlM TpaeKTOPHHM _K cl>oTOKa TO.D;Y, .D;IlJI cl>eKclipoBaHHOrO Mee
Ta ripoxo>K.IJ;eHHJI 11acTetiLI, 'ITO noKa3aHo ila puc. lOa. Be
neqeHy cneTonoro cerHana, .nocTHrwero cl>oToKaTo,na, npe 
6eCKOHeqHo KOPOTKOH CBeTOBOH BCilLIWKe MO:>KHO npe.IJ;CTa-
BHTL B cne.nyrouteM- BH,IJ;e /75( . 
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r,n;e n = 1,5 - . noKa3aTem. npeJIOMJieHBJI CUHHTHJIJIJITOpa, 

t O - BpeM.11 pacnpocTpaHeHHH CBeTa no Kpa T'laiimeMy nyTB 

,11;0· clioTOKaTo,n;a. <l>yHKUBJI /8/ XOPOIIJO annpoKCHMHpyeTCJI 

3KCnOHeHTOH C nOCTOJIHHOH BpeMeHH T f = 0 ,5 to • IJo,n;o6HaJl 

3aKOHOMepHOCTL co6npaHBJl CBeTa no,n;TBep~aeTCJI ,n;aH

HhlMB pa60Thl / 76 / no CUHHTHJIJIJITOpaM UHJIBH,D;pH'leCKOH reo

MeTpBB. EcJIB CBeTOBaJl BCnLIWKa HMeeT KOHe'IHYJO npoT.11-

)KeHHOCTL / puc. 106/, BpeMJl clJpoHTa HapacTaHHJl CHrHaJia 

Ha clJOTOKaTO,D;e 6y,n;eT paBIIO 2,2 Tf • B 3TOM JierKO y6e

,ll;HTLCJI B3 aHaJIB3a puc. 108, r,n;e pe3yJILTBPYIOIUaJl CBeTo

BCnLIWKa npe,n;cTaBJieHa KaK CYMMa peaKUHH Ha KOPOTKHe 

CBeTOBCnhlWKH, COCTaBJIJIIOIUHe <t> ( t) • Yxy,n;meHHC nepe,n;

Hero clJpoHTa CBCTOBMnyJILCa H, CJIC,D;OBaTeJILHO, HMnyJILCa 

clioT03JieKTPOHOB npHBO,ll;BT K yxy,n;meHHIO BPCMCHHOro pa3-

pemeHBJl. IlpB B03pacTaHHH nyTH, npBXO,ll;HMOrO CBCTOM, 

C 0,2 M ,11;0 1,4 M BpeMeHHOe pa3pemeHHe yxy,n;maeTCJl 

5 3 / 
~ /7 5 / . 

C 1, ,11;0 ,0 HCeK yNcpa · 
TpeTLBM clJaKTOpOM JlBJIJleTCJl 3aTyXaHBe CBeTa B CUBH

THJIJIJITOpe 60JILWHX pa3MCPOB, a TaK)Ke noTepH CBCTa Ha 

OTpa:>KCHHJl B B cy)KalOD.lHXCJI 'laCTJIX CBCTOBO,ll;OB. IlpH o,n;u

HaKOBhlX BpeMeHHLIX napaMeTpax BMnynLca clJoT03JICKTpo

HOB , cornacHo /30/, BpeMeHHoe pa3pemeHHe o6paTHO 

nponopuBoHaJILHO KOPHIO KBa,n;pa THO MY H3 'IHCJia clioT03JICKT

POHOB. B cy:>KalOIUHXC.SI 'laCTJIX CBCTOBO,ll;OB, npe,n;cTaBJIJIIOIUBX 

co6ou. yceqeHHhle KOHYCLI, noTepH MoryT ,ll;OCTH

raTL 9011/o /77, 6/ · • ,ll;JIJI nyqmero cBeToc6opa Heo6xo,n;u

MO Bhl6BpaTL ,D;JIBHY CBCTOBO,D;a, npB pa3Mepax TOPUOB 

f cu H f cp , paBHOH he= 0,5n• (fcu+ fcp) • ,lJ;JIH 6oJILIIIHX 

CUBHTHJIJIJITOpOB JIY'llllBC pe3yJILTaThl ,n;aeT npHMCHCHHe 

CCKUHOHHPOBaHHhlX CBCTOBO,ll;OB/78 / , npe,n;cTaBJIJIIOIUBX co-

6oii Ha6op B30rHyTLIX nnaCTHH paBHOH ,ll;JIBHLI, KOMneHCHpy

lOD.lBX aMnJIHTY,D;HLie H BPCMCHHLIC pa3JIH'IBJI CBCTOBCnLI

rueK, ,ll;OCTBraIOD.lHX clioToKaTo,n;a. 

Cyll.leCTBeHHhlH BKJia,n; B yxy,n;meHHe BpeMeHHOro pa3-
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Puc. 10. BJIHJIHHe pa3HOCTH ,ll;JIHH nyTeH, npoxo.n;HMhlX CBe
TOM /a/ OT CBeTOBCnhllllKH KOHe1.rnoii npO,ll;OJl)KHTeJILHOCTB 
/6/, Ha yxy,n;rueHBe clJpoHTOB CBeTOBoro iCBrHami/a/, ,ll;OCTHr-
mero clJoToKaTo,n;a. · · · · 

9. 



peweHHH 60JILWHX CIJ,HHTHnn.H:IJ,HOHHLIX ,IJ;eTeKTOPOB MO:>KeT 

,D;aTL "ryJIHHHe" cf>opMHpOBaTeJI.H: BpeMeHHOH OTMeTKH B pe-

3YJILTaTe CHJILHoro yBeJIH'ieHHH ,D;HHaMH'ieCKoro ,IJ;Hana3oHa 

HMilYJILCOB C BLIXO,IJ;a 4>3Y. Bo3pacTaHHe ,IJ;HHaMH'ieCKOrO 

,IJ;Hana30Ha eCTL CJie,IJ;CTBHe ocna6neHHH MHHHMaJILHblX CBe

TOBCilLIWeK B6JIH3H CB06o,IJ;HOro Topua CIJ,HHTHJIJIHTOpa H3 - 3a 

nnoxoro cBeToc6opa. ,D;ns BLipaBHHBaHH.ll aMnnHTY.D;HLIX xa

paKTepHCTHK pa6oqero o6beMa CIJ,HHTHnn.lllJ,HOHHOrO,IJ;eTeK

TOpa npHMelfHIOT cneu;HaJILHLIM 06pa30M pacnono:>KeHHLie 

oTpa:>KaTeJIH 179 I . 
. HaKOHeIJ,, B ,D;eTeKTopax 6oJILWHX pa3MepoB, KaK npaBHJIO, 

Ha6nro,IJ;aeTC.ll 6oJILWa.ll 3arpy3Ka cf>oHOBLIMH 1:laCTHIJ,aMH, 'iTO 

TaIOKe He ll03BOJI.H:eT IlOJIY'iHTL BblCOKoro BpeMeHHoro pa3-

.peweHHH H3- 3a HaJio:>KeHHH HMilYJILCOB. 

Tum,, U xapaKmepUC1/IUKU CijUH1/IUAAJl1!10p06 

OcHOBHOH xapaKTepHCTHKOH npouecca npeo6pa3oBaHHH 

:meprBH, 3aTpa'ieHHOH 1:laCTHIJ,eH B BellJ,eCTBe CIJ,HHTHnnJnopa, 

B CBeTOBYIO HBJI.lleTC.ll TaK Ha3blBaeMaJl KOHBepcBOHHa.ll 

3cf>cf>eKTHBHOCTL - ( cu . • noKa3LIBaIOIIJ,a.ll ,IJ;OnIO npeo6pa -

30BaHHOH __ 3HeprHH. QqeBH,IJ;HO, 'iTO cneKTpaJILHLie xapaK

TepHCTHKH ClJ,HHTHJIJI.H:TOpa H 4JoTOYMHO)KHTeJI.ll ,IJ;OIDKHLI 6LITL 

COBMellJ,eHLI ,IJ;JIJI HaH60JILWero BLIXO,IJ;a cf>oT03JieKTPOHOB, 

T.e. ,IJ;OCTH)KeHH.ll HaHJiyqwero BpeMeHHOrO pa3peweHHH. 

CneKTP CBeTOBoro H3Jiy'ieHH.ll He 3aBHCHT OT npHpO,D;bl HOHH-

3HpyIOIIJ,HX 1:laCTHU H COBila,IJ;aeT co cneKTPOM JIIOMHHHCIJ,eH

UHH, BLl3BaHHOH YJILTpacf>HoJieTOBLIM H3Jiy'ieHHeM. OT THna 

H 3HeprHH HOHH3Hpyromero H3Jl}''ieHHH 3aBHC.llT B HeKOTOpOH 

CTeneHH Ecu H BpeMeHHble xapaKTepHCTHKH CBeTOBCDLI

meK, 'iTO HCilOJIL3yeTC.ll ,IJ;JIH H,IJ;eHTHcf>HKaIJ,HH 1:laCTHIJ,/so-;.s6/. 

Ba)KHOH xapaKTepHCTHKOH ClJ,HHTHnn.llTOPOB JlBJI.lleTC.ll HX 

npo3pa'iHOCTL K co6cTBeHHOMY H3Jiy'ieHH10 / 77• 78~ 

CIJ,HHTHnn.llTOpbl ,IJ;eJI.llTCH Ha ,IJ;Be rpynnw: opraHH'ieCKHe 

H HeopraHH'ieCKHe. K opraHH'ieCKHM OTHOCHTC.ll DJiaCTMaC

COBble H )KH,lJ;KHe CIJ,HHTHJIJIHTOpLI, a TaK)Ke opraHH'ieCKHe 

KpHCTaJIJILI. 

HHTeHCHBHOCTL CBeTOBOH BCilLIWKH ClJ,HHTHnnHT0pa no,IJ;

'iHH.H:eTC.ll 3aKoHy /s 9, 9 o /: 
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r,IJ;e E - _3HeprHH, BLI,IJ;eJieHHaH B CIJ,HHTHnn.llTOpe npowe,IJ;~ 

wei qacTHu;ei, h n - i;iocTOHHHa.ll IInaHKa, c - cKo

pocTL CBeTa. 

~aCTMaCCOBble CIJ,HHTHJIJIHTOPLI HBJIHIOTCH TBep,D;blMH 

paCTBOpaMH MaJIOH KOHIJ,eHTpaIJ,HH cf>nyopeCIJ,HPYIOUUIX coe,IJ;H

HeHHH B llJIRCTMaccax, 1:lallJ,e BCero B IlOJIHCTHpOJie. Ilepe -

,IJ;a'ia 3HeprHH HOCHT ,IJ;BYXCTyneH'iaTLIH xapaKTep. BHa'iaJie 

B036f)K,IJ;aIOTCH MOJieKyJILI pacTBOpHTeJI.H:, KOTOpLie 3aTeM 

nepe,IJ;aIOT CBOIO 3HeprHIO MOJieKyJiaM CIJ,HHTHJIJI.IITOpa. Ilpe -

HMyllJ,eCTBOM nJiaCTMaccOBLIX CIJ,HHTHJIJI.H:TOPOB .llBJI.H:eTCH 

Manoe apeM.H: -BLICBe'iHBaHHH. IloCTO.llHHa.H: r1 xapaKTepH-

3yeT OCHOBHOe BpeM.H: BblCBe'iHBaHHH H paBHa ]+3 HCeK. 

IloCTOHHHa.H: r2 , xapaKTepH3YIOIIJ,aH BpeMH HapacTaHHH 

CBeTOBCilLIWKH, COCTaBJI.H:eT 20 + 3O~ OT r 1 • IIocTOHH -

Ha.H: r 3 » r I xapaKTepu3yeT Me,IJ;JieHHYIO KOMnoneHTY BLI

CBe'iHBaHHH, OTHOCHTeJILHa.H: aMilJIHTY,IJ;a KOTOpOH - a 
o6bl'iHO COCTaBJI.lleT 10 + 15~. "BeJIH'iHHa r 2 B nnacTMac-

. COBLJX CIJ,HHTHJlfHTOpax cpaBHHMa C a cp3 B cf>oTOYMHO)KHTe -

JI.llX- B OKa3LIBaeT cymecTBeHHOe BJIHHHHe Ha BeJIH'iHHY pa3 -

pewa1011tero BpeMeHH H Ha IlOJIO)KeHHe OllTHMaJILHoro no

pora ,IJ;HCKpHMHHaIJ,HH. 3aMeTHOe BJIHHHHe HMeeT u nocTo

.llHHa.H: cna,IJ;a r I CBeTOBOH BCilblWKH. K 'iHCJIY ,IJ;pyrHX 

,IJ;OCTOBHCTB nnacTMaccOBLIX CIJ,HHTHJIJI.H:TOpOB OTHOCJITC.H:: 

B03MO)KHOCTL H3q>TOBJieHHH CUHHTHJIJIHTOpOB 60JILWHX pa3-

MepoB, B03MO)KHOCTL BBe,IJ;eHHH npHMeceii, Heo6XO,IJ;HMLIX 

,IJ;JI.ll perHCTpaIJ.HH AaHHoro BH,IJ;a qacTHU / 9 179 31 , BblCOKaH 

pa,D;Hau;Ho1rnas cToiKocTL. 

;ICH,IJ;KHe opraHH'ieCKHe CIJ,HHTHnnHTOpbl npHMeH.H:lOT' KOr

,IJ;a HMeeTCH Heo6xo,IJ;HMOCTh perHCTpaIJ,HH H3JIY'ieHHH B 6oJIL

WHX o6beMax semecTBa c noBblWeHHOH pa3pewa10mei cno

co6HocTLIO: OHH npe,D;CTaBJIHIOT co6oii: pacTBOPLI opraHH'ieC -

KHX CIJ,HHTHJIJIHpy10mHx Be11teCTB B pa3JIH'iHblX )KH,IJ;KOCTHX 

/KcHnone, 6eH3one, Tonyone/ c .D;o6asKaMH ,IJ;JIH perHcTpa

UBH ,IJ;aHHOrO BH,IJ;a H3Jiy'ieHHH / 9 4,9 s/. ;ICH,IJ;KHe CIJ,HHTHnn.H:-
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TOpLI TaK»ce o6ecrre'IHBaIOT BLICOKHe BpeMeHHLie xapaKTe

pHCTHKH. 

K KpHcTannH'leCKHM opraHH'leCKHM CUHHTHililHTOpaM 

OTHOC.S:ITCH, B OCHOBHOM, apoMaTH'leCKHe yrneBO'AOPO'ALI -

aHTpoueH, CTHilL6eH, Hacl>TailHH. OHH o6na'AaIOT 'AOCTaTO'IHO 

60ilblllHM CBeTOBLIXO'AOM H cpaBHHTeilLHO He6onLWHM upe

MeHeM BLICBe'IHBaHHH. 

HeopraHH'leCKHe · CUHHTHilil.S:ITOPLI rrpe'ACTaBil.S:IIOT co6oii 

KpHcTannLI HeopraHH'leCKHX coneii , 'laI.Qe ucero, - ranoreH

HLie COe'AHHeHH.S:1 MeTannoB. ,D;nH yBeilH'leHHH CBeTOBLIXO'Aa 

B HHX BBO'A .S:ITC.S:I crreuHailLHLie IIpHMeCH 'APYrHX 3IleMeHTOB, 

Ha3LIBaeMLIX aKTHBaTopaMH. Hau6onee 'laCTO IIPHMeHJleTC.S:I 

N aJ(Tf) • 06ecrrequuaro1.QHH · BLICOKym :Jcl>cl>eKTHBHOCTL pe-

rHcTpauuu y -K.BaHTOB H HMelOI.QHH IlOCTO.S:IHHYIO BenH'IHHY 

CBeTOBLIXO'Aa B WHpOKOM 'AHaIIa30He 3HeprHii. 

B Ka'leCTBe CUHHTHililHTOpOB MoryT TaK»ce HCII~Ilb30-

BaTLC.S:I 6naropo'AHLie ra3LI H cTeKna. B Ta6nuue 3 96.,..98 { 
npHBe'AeHLI OCHOBHLie xapaKTepHCTHKH pa3IlH'iHLIX CUHHTHn

mITOPOB. 

Pa3pewa10111ee epeMJI CijUHmU.tlAJlijUOHHblX 
oemeKmopoe 

Hccne'AOBaHHIO pa3pewaroI,Qero BpeMeHH CUHHTHilil.S:IUHOH

HLIX 'AeTeKTOPOB IIOCBHI.QeHO. µ;ocTaTO'iHO 6onLwoe 'iHCilO 

pa6oT KaK pac11eTHOro / 99 -:-no (, TaK H 3I<cnepHMeHTailLHO-

ro xapaKTepa /ll 1 -:- l Sl /.. . . 

Pac11eT MHHHMailLHoro pa3pewa101,Qero BpeMeHH CUHH

THilil.S:IUHOHHOro C'leT'IHKa MO>KHO npOH3BeCTH, lHanpHMep, 

Ha ocHoBe rpacl>HKOB, noKa3aHHLIX Ha puc. 11 /:t<J I. Benu

'IHHLI no OCHM KOOP'AJIHaT IIPHBe'AeHLI no OTHOWeHHIO K oc

HOBHOH IIOCTOHHHOH BpeMeHH BLICBe'IHBaHHH CUHHTHJIIlHTOpa. 

3Ha'leHHe pe3yilLTHpyroI.Qeii BpeMeHHOH 'AHCnepCHH lpOT0-

3IleKTPOHOB - .a· <pp HaXO'AHTCH KaK r.eoMeTpH'lecKaH CYMMa 

BpeMeHHLIX pa36pocoB cl>oT03IleKTpOHOB 3a c11eT Ha11anLHLIX 

CKOpOCTeii, yrnoB ,H MeCTa BLIIleTa C cl>oTOKaTO'Aa, a TaK»ce 

cneKTpanLHoro· • cocTaBa :e3nyqeHHH CUHHTHililHTopa. Ko34i:. 

cl>HUHeHT y noKa3LIBaeT BeilH'IHHY .OTHOWeHH.S:I pe3yilLTHpyro

I.Qero BpeMeHH HapacTaHHH CBeTOBCnLIWKH ,Ha cl>oTOKaTO'Ae, 

o6ycnouneHHYIO xapaKTepHCTHKaMH,CUHHTHililHTOpa, reoMeT-
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pHeii H pa3MepaMH CUHFTHilJIJITOpa H CBeTOBO'Aa, K IlOCTO.JIH

HOii 'l /K03clxl>HUHeHT r = 1, 2 /. 

3xcnepHMeHTaJILHble pe3yJILTaTbl no BpeM,eHHOMY pa3-

peweHHIO CUHHTHJIJI.IIUHOHHhIX 'AeTeKTOPOB B CHJILHOii CTene -

HR 3aBHC.IIT OT BH'Aa H3Jiy'leHH.11, ero 3HeprHH, THila H pa3Me

pOB CUHHTHJIJI.IIT~pa H cBeTOBO'Aa/3 l,lll+ll 3i' , THna 4loTo

YMHO)ICHTeJI.11 /I1 4-,-122 / H HCilOJIL3YeMoii cxeMbl BpeMeHHOH 

npHB.113KH / 123 + 141 ~ ,lJ;JI.11 Y'A06CTBa cpaBHeHH.11 HaH6onee 

xapaICTepHble pe3yJILTaThl CBe'AeHhl B ma6A.4. 
B HaCTO.llll.\ee BpeM.11 B YJIY'IWeHHH BpeMeHHhIX xapaKTe

pHCTHK CUHHTHJIJI.IIUHOHHhIX 'AeTeKTOpOB HeT 3aMeTHoro npo

rpecca, 'ITO' o6'L.IICH.lleTC.II C'Aep)ICHBaIOIUHM BJIH.IIHHeM 60JIL

woro 'IHCJI3. dJaKTOpOB, HeKOTOpble H3 KOTOphIX, KaK HanpH

Mep, reoMeTpH'leCKHe pa3Mepbl CUHHTHJIJI.IITOpa, HMeIOT 

IlPHHUHilHaJILHO HeycTpaHHMblii xapaKTep. 

HPHJIO)l(EHHE 

BpeMeHHble xapaK11tepuc11tUl(U ttepeHKOBCKUX 
oemeKmopoe 

Ba)ICHblM IlOTeHUH,.JibHhIM npeHMyll.{eCTBOM qepeHKOBCKHX 

'AeTeKTOpOB /I 52 + l §6 
'AJI.11 BpeMeHHhIX H3MepeHHii .IIBJI.lleTC.11 

npaKTH'lecxa.11 6e3blHepuHoHHOCTL cBeToBoro H3Jiy'leHH.II. 

O'AHaKO 'AOCTH)ICeHHIO BpeMeHHOro pa3peweHH.II npen.llTCTBY

eT MaJioe 'IHCJI0 cl>oTOHOB, 06pa3yeMh1X Ha e,l(HHHUe ,l(JIHHbl. 

llHCJIO cl>oTOHOB qepeHKOBCKoro CBeTa, H3Jiy'leHH0e qacTH

ueii C 3ap.11.l(OM Z • e Ha .l(JIHHe f' B BHTepeaJie 'AJIHH B0JIH 

,\ 1 -:- ,\ 2, paBH0: 

z 2 2 1 1 
N,., = 2rr • e , f • (- - -) , sin 2 0 • 

't' hrr c ,\ 1 ,\ 2 
/ IO/ 

B TBep,l(0M Bell.\eCTBe B03HBKaeT npBMepHo 100 ¢omoHoe/cM, 
a B ra3oo6pa3Hoii cpeAe - oxono 10 ¢omoHoe/cM. 3To 

COCTaBJI.lleT 0K0JI0 3o/o OT 'IBCJia cl>oTOHOB, 06pa3yeMbIX 

B CUBHTHJIJI.IIUH0HH0M ,l(eTeKTope c TOH)Ke IlJIOTHOCTLIO/l 52/. 

,lJ;JI.11 ,l(0CTH)ICeHHH BblCOKOii 34xi>eKTBBHOCTB perHCTpaUHH,i'., 
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AeTeKTOpOB /oco6eHHO ra30BblX q'epeHKOBCKHX/,HX npHXOAHT· 
C.11 AenaTL 'AOCTaToqHO 6onLWHX pa3MepoB, AO HeCKOnL
KHX · MeTpOB, qTo TaIOKe CHH)KaCT pa3pewaromee BpeM.11, 
,D;n.11 6onee nonHoro c6opa caeTOBOH 3HeprHH npu6eraroT 
K npeo6pa30BaHHJIM cneKTpa /1 57 / • ,D;n.11 nonyqeuu.11 Manoro 
pa3pewa101Ilero apeMCHH fliopMHpoBaTenu, npHMeH.11eMble 
C qepeHKOBCKHMH AeTeKTOpaMH, 'AOil)KHbl HMeTL BblCOKYIO 
'IYB~TBHTenLHOCTL - IlOP.IIAKa AOnCH MHnnHaMnepa /;:iec.11T
KOB MHnnHBOnLT npH nepeAaqe CHrHanoB qepe3 BblCOKO

qacTOTHblH Ka6enL/, IlOCKOnLKY fiioTOYMHO)KBTCnH pa6oTalOT 
Ha YPOBHC HeCKOnLKHX fiioT03neKTPOHOB. ,D;n.11 paAHaTopoB 
C 6onLWBM IlOKa3aTeneM npenoMneHH.11 H He6onLlllHX pa3-
MepoB nonyqeHO BpeMeHHOe pa3peweHHe, COCTaBnHIOIIleC 
AOnH HaHoCeKYH'Abl /158/ . 
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