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B sxcnepiiMeaTan~aol! HJ:~epaol! cl>II31IJte J:~na periicTpaniiii aJ:~epabiX ·qacTIID: s aacToHmee _ 

BpeMH- llliipOli:O HCilOnb3yiOTCSI CD:IIIITIIiinBD:IIOHHbiO II -'tepOHKOBCJtDe O'tOT'tHKII, 0CHOBY STIIX ,. 

_- C'teT~IIKOB cocTasnsnoT _cj>oroanexTpOIIHble yMHOlKli:Tenii, noaToMy onpeJ:~eneaiie apeMeH!fbiX:·-II 
~. . . ' I , ,.-' - 1 

_ BMilnHTYJ:IIfbiX' xapaB:TepiiCTIIK 0 Bblf5op OllTHMBnbHOrO peJKHMa nHTBHHSI cj>oTOyMHOlKHTenei! BBnB- ·. 

eTca. aeof5xoJ:IIIMbi~ ycnosiieM ycnemaoro nposeAeHIIB aKcnepHMeaTa, npu IIcnon&sosaaiiH · s 

~H31I'tOCitHX IICCneAOBBHIIHX MHOrOKBHBni>HbiX_CilHBTHnnHD:IIOHIIbiX ,II qepelfKOBCKHX roAOCKOilOB 

,• '-n~HMHIO'l'CH :.~~~:m speMel!Boro cornac~BaBII!I_ C'te'I'~~oa.. Jtan1If5pOBKH H nepiiOAH'teCB:Oi! npo- I_ 

sepKH paf50Tbl scex -;aaanos roJ:IOCKODOB H periiCTPHPYIOillHX YCTpollcTB~ B- 3Ua'tHTanb~Oi!- ! 
Mope pemeaiie yxasaaablx saAa't of5ner'taeTca npii npHMeaeBHII ynpaansteMbiX IIMnyni>C!fb!X 

.I 

IICTO'IHHKOB CBeTa HSBOCeKyHJ:IUOii,AnH'I'OnblfOC'I'Ho . 
C nen&IO DOny'tOIIRH KOpOTKIIX CBOTOBbiX-HMnynbCOB pa3nii'tBb!MII BBTOpaMII f5b!n'Kccne­

AOBalf llliipoltiii! Kpyr HBnOHIIil II Me'l'O):IOB,- HB'IIIHBH O'I' npepb!BaHHH llOCTOHHBOro CBOTOBOrD 

Ill 
· llOTOJta CIICT6MOi! BpBillBIODxiiXCH 30pKan 

CymeCTB6HifbiM ruaroM B pemeBIIH npof5neMbl IIMDyni>CHbiX IICTO'IHIIKOB CBOTa IIBIIOCe­

KYHJ:IHO.i! Anii'I'enbBOCTH HBIInOCb C03J:IBBIIe BOJ:IOpOAHbiX H B03AyWHbiX pa3pHAHIIKOB0 KOTOpble 

paf50TBIOT _KBK B aBTOJtOnef5a'I'enbHOM peJKIIM00 TBK II llpii 3anycxe BbiCOKOBOni>TifbiMII: IIMilynl>• 

) - . 121 n· . -
CBMII C BMilniiTYJ:IOi! B BOCKOnbKO KIInOBOnbT , niiTenblfOCTb CB6TOBOro IIMnynbCB- IIpH 

paf5oTe pa3pHAHIIKOB B 8BTOKOnef5aTen&HOM pOlKBMO COCTBBnHOT- 1-3 BCeJt (no WBpBHe CB6• 

TOBOrO HMIIyn:bCB Ha nonyBbiCOTO), fa30Bbli! pa3pHA0 B03HBKBIOI!lBil npH 3aMbllt8HBB- ltOB'I'BK• 

TOB B pTyTHOM pene, TBKlK6 ll03BOnHOT IIOny'tB'l'b CBOTOBbl6 BMITyni>Cbl- ):lnBTOnbHOC'l'biO B 
' - /3/ 

HOCKOnbKO-BBHOCeKyHD: 0 npH'teM CTaf5BnbiiOC'I'b CB6TOBOro BMnyni>Ca 0'1'_ pTyTIIOrO pene 

31f8'tBTenbHO Bb!W00 'tOM 0'1' BOD:Op<lABbiX B OCOf50IIHO B03nylll!fb!X pa3pHD:HHKOB0 y KO;rOpb!X 

;OA 'nei!CTBHOM pa3pHAOB B3MOHHOTCB nosepXHOC'I'b
0 

aneKTPOAOB, Ocaoaaol! HOJ:IOCTBTOK, raso­

pa3pSID:Ifb!X HMnyni>CHbiX IICTO'IHHKOB CBOTB COCTOIIT B TOM, 'ITO npaKTII'tOCKH IIOB03MOlKIIO 

CIIIIXpOUB31IpOB8Tb paf5oTy IIOCKOnbKHX IICTO'tlfiiKOBo nna BOAOPOJ:IHbiX H -B03AymHbiX pa3pBJ:I-, 

HHKOB STO.CBH38110 CO CTBTDCTB'IOCKHM 3Bil83J:IbiBBHBeM aa~ana npof5og raSOBOrO llpOM6lKyT-

Xa'OTIIOC!J'I'6nblfO npBI!OlKeHBoro anexTpiiqecxo:o HMnyn&ca, CaeCTII B03HBJtaromnl! acneAC'I'-

BBe a'I'~~o_pasf5poc no~anelfHB caeTosoro HMnyni>ca J:IO geof5xoJ:~DMOil senH'tHHbi (Meaee lscex) 
. : / . ~ . . I 

npOC~hiMH cpeACTBBMH Be YJ:IBO'l'CH, B cnyqae pTyTifbiX pene CHHXpOIIH38UHH HOB03MOlKH8 D3-

3B BIIOpllHOIIHO_CTH MOXBHH-~OCJtOi! CBCT6Mbl llOJ:IBHJKUOrO ,KOBTBKTa pene, CTporaSI CHHXpOH-

3 
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JiocTb _cpaoaTbiBaii!Isr aecxom.x11x uMnyn~ocJibiX:' B:cro'l!IHXOB cBeTa lieooxoABMa Ami psrAa · npu-
, / - ' ' - ' 

~o~:eae!IIIA, irpuMepbi xoropbiX oyTJ.Tr upuBeTJ.eRbi IIHJKe.'- · 

·i · t4r 
B paoOT9 A.'WhetsiDD~ - Oblll OitHCaR -H~nynJ.CHbtli. HCTO'IHHX CB&Ta 1!8. OCROB9 p -D 

nep&XOli.B. H3 Xp9MHHS!o npHIIIXHII -pa60Thl HCTO'IIIHXS OCROBB.R Ra ,CBe'I9RHH MHKpOitll8.3Mbl itpll: 

Oo_paTHOM npoooe p - D -nepeXO/J.B.~: npu IJ.IlHT&IlbHOCTH cPpQRTOB 91lElXTpH'19CXI!X BMilyllb_-

COB Meaee 1 HC9X uepeli.HHA H 38./J.HHA cjlpORTbi CBeTOBhiX HM~~bCOB ,.no H3M9p9RHSIM C llO-

- MO!llb!O speM&Rl!Oro cPOTOYMROJKHT&IllltHe npeBbilii~IOT 1,;;,2 Hcex. 

' ' ' ,' -8' ' - ' ' ' 
, KBaHTOBbiA BbiXOll., IIO llpHM9p!IhiM Oll9HX8Mo_ COCTB.BilSI&T' 10 ., cPOTOafaneKTp_<>H ,npH'I_eM 

Cll&ltTPB.IlbHOe:, pacnpeTJ.~Il9HH9, _H31lY'I9HHSI TB.KOBOt 'ITO HB. BHIJ.BMYID OOlrB.CTb · npHXOli.HTC,H He, 

001l99. 20% Ool!lero 'IRCilB. HCIIYCX8.9MhiX- cPOTOHOBo nnH~HOBOnROBB.Sl rpaHH!la 'IYBCTBHT&nb!IOCTH 
~ ' ~·--

cPOTOYMIIOJKHT&Ileft
1 

llpiiM9HH9MhiX B CllHBTHlrllHilHORH,biX H '19p9HKOBCKIIX C'I9T'IIIKB.X;oob!'IHO ll9• 

JKHT B ~on~CTH' ~50 - eoo' 'HM, ll09TOMY .a~eKTHBRCl' MOlK9T ObiTb HCilOilb30BaRa npHonH;HTenb-,' ' 

HO lllllllb _ll&CHTSSI 'IB.CTb 'IHCilB. cPoTOHOB 0 1131lY'I8.9Mb!X HCTO'IHHKO,M c_B&TB. HB. OCHOB9 , Kp9MHHSI\ ·. 

OcaoBHbiM _aeA'ocTaTKOM Taxux ucTo'IRBKOB cseTa_ HBnaeTcH aeo6paTUMoe yMeH~m~nu~ cBeTo~· 
soro BbiXOli.S npu aenpejlbl~HOA 9KCilnyaTanHB_. Tax-,yJKe_ aa aeCKOilbKO 'I'SCOB_ pa60TN' BCTO'I-

- ' •, ' ' 

liB~~ C 'IB.CTOTOA 100'rn llpH CB9TOBOM HMriyn&ce,.SKBHBaneHTROM CABRTBilllHilHH·OT 

anexTpoaa, TepH~mero 100 xas .B nnacTMaccoBo!':' cninTHnnHTope,p - ri -nepexonhl pa~py~a!o;csr u 
' /5/' - '·~ 

3HS'IBT91lbHO' na/J,aeT BhiXOll. csem • clmaBHhle c p -n -nep&XOllbi H3 cjloccjluAa r~l:lll!IH ' 

Tax'JKe -noaBOilH~ nony'IB.Tb .npH oopaTHOM llpo6oe XOpOTKH9 CB9TOBbiE) HMnyllbCbl C ~llHT91lb-
, : ' ' ' ( ' ' /6/ ' ' '' ' ' 

ROCTbiO cjlpORTOB ae oonee; 1-2 RC9K •- KBaRTOBbiA BhiXOll. TB.KHX HCTO'IIIHKOB COCTB.Bl:\H&T 
-8 ' ' ' - ' ' ' 

10 ·· cPOTOHfanexTpOH. naaRbi9 no CTaoHilbHOCTH HCTO'Il!HKOB H3 cPOCcPHAB. runnBSI a:e llpHBO-

.IJ.HTCSI. 

nn11 nony'I&IIHH l!BHOC9XYHIJ.HbiX CB9TOBbiX BMilYilbCOB BCilOilb3YIDTCH H·TaK R8.3biB8.9-' .. · ·_ . n~ . . , 
'Mble 'xopOHRble naMnhl'__ •. • noporosan B.MilllBTYAa 91l91tTPH'I9CKBX HMIIYilbCOB ll.llH H3B9CT-

Hbl.X TUnc)B 'EopORHbtlt naMn' COCTB.BnH9T 300-:-400 B llpH COOCTB&IIROM S!'lllnBTyli.ROM paao­

poce oxono 1 0%,, 

0TROCBTenbRO BhiCOKH9 B.MilllHTY/J.hl 91l9KTpH'I9CKHX HMnyn~COB Tpe6yiOT TlllB.T91lhHOA _1 

axpa_HHpOBKB HCTO'IIIBKB. CB&Ta OT cPOTOyMHOlKHT91lH0 !ITOObi IJCKil!O'IBTb ~aBOli.K~ HB B.BOII. 

cjloTOYMHOlKHTe~H· KpoMe Tor.o. aaTpyARH&TCR oAHOBpeMeaabiA aanycx TJ.&CHTH u' 6onee uc--

TO'IHBKOB CB&Ta, 'ToKo B aTOM cnyqae B.MilllHTyiJ.a 91l9J!iTpH'19CKOrO BMilYnbCB. llOillKHa COCTB.B­

.IlHTb J19CKOilblt.O KBil!~BOilhT npB , ll.llHT91lbROCTB BMilYilbCB. B H9CKOilbltO HaBOC&KyRll.o 

B AB.RHOA pa6oTe n'pnsoAHTCSI aexoTophle_ xapaxTepBCTBXH BMnyn~CRbiX BCTO~HHKOB CBe-' 

Ta HB.ROC&ItyHAHOA ll.llHTenbHOCTH Ha OCHOB9 p -D _-nepeXO/J.OB H3 xap6una.xpeMRIISl,H 

cPo-CcPBAa rannun, a TaKJK9_ OllBCbiBa&TCSI HX npHM9H9RBe B pHTJ.e SKCII9pBM9RTilnhHbiX pa60T1 

B~no~ekRbiX aa CBHXpOilBitllOTpOR9 06~9/J.BR&HHOro HHCTBTyTa HIJ.9p!IbiX HCCil&IJ.OBaHHAo ' 
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CnexTpan&able u aMilllBTYTJ.Hhle xapaxTepucTBXB BCTO'IHHxos cseTa ua xap6una 

Kp9MHBH 

HMnyn&CHbi9 BCTO'IHHKB CB&Ta H3 ltB.pOBIJ.a Kp9MRHH ( SiC ) B cPOCcPHIJ.a rannua (Gap) 

H3ny'la10T CB9TOBble BMIIYilbChl llpB nponycKaHBH BMnynbCOB, TOKa 'l&pea p -D -ne­

p9XOIJ.hl B npHMOM HanpasneHBB. CseTOBhle BMnyn&Chl
1 

aa6niOTJ.B.IOTCH Tl'lltJKe- u npu nponycxa­

IIBB TOKB. B o6paTHOM HanpaBil91IHB1 0/J.HaKO aMIInBTyTJ.a 91l9KTpH'19CitOro HMilYilbCa 3Ha'IHT9nb­

HO npesblmaeT aMnnBTYTJ.Y BMnyn&ca B cny'lae nponycxaii!In 'l'oxa B npnMoM aanpasneHBH(npH 

0/J.BHaKOBOM CB9TOBOM CHrHane). 

Ha pRe. 1 11 puc. 2 np'useTJ.eHbi cnexTpan&Hbie pacnpeTJ.eneHHH uany'leHBH BCTO'IHBxos 

CB&Ta B Ullll cpaBH9HBII TJ.aaa Cll9KTpallbHaH 'lyBCTBHT&IlbHOCTb CypbMHIIO!l93H9BOrO cPO-

TOKB.TOTJ.a. CneKTpb! BCTO'IHBKOB CHBMallBCb B p9lKHM9 C'I&Ta cPOTOHOB Jla Cll9KTpOcPOTOM9Tpe 
' ,, 

Cctl-4 npu liiHpBae menH 0,5 MM. Enox-cxeMa ycTaHOBKH npuseTJ.eHa aa puc. 3. Ha BCTO'IHH-· 

KB CB&Ta llOIJ.aBallHCb aneKTpB'I9CKH9 BMnyllbCbi'/J.IlBT91lbHOCTb~ 50+100 Hcex 11lpB aTOM TOK 

B BMIIyllhCe '19p93 BCTO'IHBKB COCTaBilllll ·173 a. qTOObl IIOily'IBTL 0/J.BHaKOBYIO CTB.TBCTH­

'19CKYIO TO'IHOCTb, B KalK/J.OA B3M9pHeMoft TO'IK9 Ollp9/J.91lllll0Cb Bp9MH, B T9'19RH9 KOTOporo 

HB. nepeC'19TROM npB6ope Ra6BpMOCb 0/J.HO B TO JK9 'IBCilO HMnyljbCOB (Io·4 ) BpH BKil!O'I&H-

- \ 
HO:vl B Bb!Kili0'19HHOM BCTO'IRHK9 CB9Ta. 3TH 'IHCilB. llpHBOIJ.HilHCb K 9/J.HHH'IHOMY BRTepsany . 

BpeM9HH IJ.21l9RH9M Ha Bp9MH H3M9p9HHH, 'H aaTeM RaXOIJ.BilHCb pa3HOCTH llpHB9/J,9RHhlX B91lH­

'IHH. HaMepeaHn npu BhlKiliO'IeHHOM HCTO'IHHKe TJ.asanH 'IHCna myMOBbiX HMnyn&cos. OTaome­

HHe cHrHan/myM B MaKcHMyMe cnexTpanJ.Horo pacnpeTJ.eneHHH cocTasnano 20. 

nnn H3M9p~HHH aMilllHTY/J.HbiX xapaKTepHCTHK- HCITOilb30Balli1Cb YCTaROBKa1 ~1lOX-cX&M8 

KoTopol!: npHseTJ.eHa ua pRe. 4. C noMom&JO sToli ycTaHosxu 6hlna uaMepeaa aaBHCHMOcTb , 

aMnnBTYIJ.bi cseToBoro BMnyn&ca oT aMnnHTY/J.bi HMnyn&ca Toxa, nponycxaeMoro qepea HCTO'I-

HHX cBeTa. TunH'IHhle -npBMepH T_llKHX aaBHCHMOCTel!: TJ.nH HCTO'IHBKOB H3 SiC H GaP 

npHBeTJ.eHbi Ha pHc. 5. AMnnHTyTJ.a cseTosoro cHrHana onpeTJ.enHnac& no nonoJKeHHIO MaxcHMy­

Ma aMnnHTYTJ.Horo pacnpeTJ.eneHHH HMnyn&cos c · ¢oToyMHOJKHTenH. AHanHaaTop pa6oTan B pe:_< 

lKHMe ynpaBil9HHH OT r,eHepaTopa HaHoceKyH/J.HbiX HMIIYil~COBo 

KsaHTOBbii!: BbiXOn, onpeTJ.eneHHbifi c noMO!llbiO xanH6posaaHoro xpeMaHesoro ¢oTOIJ.HOTJ.a, 

-5 -6 ' 
M9HHeTCSI B llpeTJ.enax 10 "10 cPOTOHf31l9KTpOH IJ.Illl pa31lH'IHhlX OOp113IlOB HCTO'IHHKOB 

-4 -5 
H 10 7- 10 IJ.Illl HCTO'IHHKOB H3 GaP CBeTa H3 SiC GaP· HC-• npH aanycKe 

TO'IHHKOB B o6paTHOM HanpaBil9HHH Bbl XOIJ. CBeTa OObi'IHO B 2-3 pas a M9Hbme, '19M llpH 

:lanycxe B npHMOM aanpaBneHHH. CseTOBOi! HMnynbc npH aanycxe B. o6paTBOM aanpasneRHH 

noHBnHeTcH npH aMnnHTynax snexTpH'Iecxoro HMnyii&ca, npeBbimaJOmHx aanpHJKeaHe npo6oH-
' /~ << < 

P - n -nepexonos H3 GaP 

OnpeTJ.eneHHe aMnnHTyTJ.Horo paa6poca ocHoBbiBanoc& Ha npeTJ.nonoJKeRHH, 'ITO aMnnH-

5 



~ ~ /8/ 
TYllH09 pacnpe)leneHHe HMnynbCOB HS Bb!XO.Ile '!'0TOyMHOJKHTeml finH3KO K rayccoBCKOMY H, 

cne.lloBaTenbHo, nonymnpnaa pacnpeneneann ofipaTHO nponopnnoaanbna xopnro KBBllPBTHOMY 

H3 BMMHTyllbl CB9TOBblX BCnblmeK, Ha OCHOBBHnn aTOrO MOJKHO C'!nTBTbo 'ITO 7] 
2 

='-J!..+ 7] 
2 

p . . . A neT. 

rAe 7J -nonymnpnaa Ha nonynblcoTe aMnnnTy.llnoro pacnpe.lleneann nMriynbcon na BbiXOlle; 

KOHCTIIHTII nOCTOHHHB l A - aMnnnTylla HMnynbcon cneTa; 7J neT. - nonymnpnna Ha no-

nyBb!COTe aMnnHTYlliiOrO pacnpelleJieHHH HMny?bCOB CBeTa, _T,e. COfiCTBeHIIbli! aMniiHTylliiblil 

paafipoc. HaMepS!n nonymnpnHbl aa nonyBbiCOTe aMnnHTYllHoro pacnpenenennn nMnynbcOB 

OT <jloTOYMHOlKnTeJI!I npn KBlK.IlOM 31IS'IeHnH BMnnnTyllbl HMnynbCOB CBeTa, . MOlKHO nocTpOHTb 

aanncHMOCTb 7J 2 oT l/ A • 3KcTpanonnpySI aTy aanncnMOCTL, nony'IHM npn l/ A -· 

c- 017] (0)= ·.11 neT: Ha pnc. 5 npnneneaa aanncnMOCTb rf<l/ A) npn lliiHTenbHOcTn aneKTpnqec­

xnx HMfiYIIbCOB 23 ncex n TOKe B _ nMnynbce 1 a. AMnnnTyna nMnynbcon cneTa, nonaitaro"'­

mnx HB <jloTOKBTOll, H3MeHSIIIaCL )lHa<jlparMHpOBBIIH9M CBeTOBOrO nOTOKB OT HMnyllbCIIOrO HC­

TO'IHHKB. A~nnnTy)lHblil paafipoc HMnyllbCHbiX nCTO'IIIHKOB CBeTa 1 onpe.lleneHHbii! onncaHHbiM 
+ .. 

cnocofioM, OK8381IC!I paBHbiM ( 1-- 0 12%) • CTafiHIIbHOCTb aMniiHTYllbl HMnyllbCHb!X HCTO'!Hn-

KOB CBeTa BO BpeMeHH onpe)leiiSIIIBCb PO H3MeHeHHID nOIIOlK9HHSI_ MSKCHMyMa BMniiBTYlliiOrO 

pacnpe)leneiiHSI HMnyllbCOB TOTOyMIIOlKHTenSI. npn STOM lliiSI cpanaeHBSI na anannaaTop no.lla­

BBIIHCb aneKTpH'!eCKH9 nMnyllbCbl, aanycKaromne nCTO'IHHKH CBeTS, 3a 10 'ISCOB nenpepblB­

HOil1pafiOTbl npn coxpanennn nonoJKeHn!l nnKa OT aanyCKaromnx nMnynLcoB MaKcnMyM aMnnn­

TYllHoro pacnpeneneHnSI nMnynbCOB <f\oToyMHOJKHTen!l ymen na 1%.-

TaKnM ofipaaoM, MOlKHO C'IHTBTb, 'ITO aMnnuTyna nMnynbcOB cneTa MeHSieTcSI aa 10 

. 'IBCOB pafiOTbl MeHbme; qeM na 1%. KpoMe. Taro, no H3MepeHH!IM na ocnnnnorpa<Pe, nCTO'IHH­

KH CBeTa He H3MeH!IIDT CBOHX xapaKTepHCTHK ( C TO'IHOCTbiD 110 3%) B ;.e'!eHne 1000 'IBCOB 
! 

HOpMBIIbHOil 3KCnnyaTannn ('ISCTOTII aneKTpn'!eCKHX HMnyllbCOa-50 rn, lliiBTellbHOCTb HMfiYIIb-

ca-1.0 HCaK, TOK B HMnyiiLC9 '!ep03 BCTO'IHHKH-1a). 

TeMnepaTypHa!l aanncnMOCTL aMnnnTYilb! nMnynLcon cneTa oT HCTO'IHHKOB naMepS!nacb 

c noMombro ycTaHOBKH, finoK-cxeMa KoTopoi! npunenena na pnc, 7. HcTO'IHHKB cneTa ·noMe­

manncb ,B STHIIOBblil cnnpT, KOTOpbli! MOr OXII8lKll8TbC!I lKHnKHM 830TOM1 IIHfiO HarpeBBTLCll 

aneKTpB'!ecKnM HarpenaTeneM. 3na'!eiine aMnnnTynbi c~eTa onpenenliiiOCb no MBKCHMYMY 

-aMnnnTynnoro pacnpenenennll aa Bblxone <jloToyMHOJKHTenSI. 

Tnnn'!~ble TeMnepaTypiible aanncnMOCTH lliiB ncTO'IHHKOB cneTa ua ~C 

neneiibl Ha pnc. 8. 

BpeMeiiHble xapaKTepncTnKn nMnynbciibiX HCTO'IHHKOB cneTa 

n GaP npn· 

Ha pnc. 9 naofipaJKeaa finoK-cxeMa ycTanoBKH nnSI naMepeann npeMeHHbiX xapaxTepnc­

THK HMnynbCHb!X I!CTO'IHHKOB CBeTa, reaepaTOp aneKTpH'!eCKHX_ HMnyllbCOB HBHOCeKyHilHOil 

)liiHTenbHOCTH n03BOJIHeT nony'IBTb !iMnynbCbl )liiHTellbHOCTbiD OT 1 no 100 HCeK npH BMiliiH-

'Tyne. no 2 KBo 

6 
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1· 

:1 
' ·\ 

'l 
·II 
;:..,.) 

CneTOBble nMnyllbCbl perncTpnp~n3anncb c. noMombro npeMeanoro ,PoToyMHOlKHTeng Tnna 

56 AVP. • ocecne'IBBaromero TOK B HMfiYIIbCe llO 1a. CoficTBeHHbla· ,PpoHTbl aapaCTBHHSI H 

cnana <jloToyMHOlKHTeiiSI ae npeBbiUiaroT 3 -4 _ acex. 

. B cnyqae SIC ncTO'IHHKOB cneTa,. aanycKaeMbiX ·aneKTPJI'IeCKHMH HMfiYJibCBMH nnn-/ 

TenbHOCTbro 10.;. 100 aceK B npnMOM nanpanneann, nepennn_n. ¢ponT. cne;onoro HMnynbca s::oc­

TannneT 3.;. 5 aceK _n aannni! <jlpoHT ne npeBbiUiaeT ofibl'IHO 10 aceK. C yMeHbmenneM nn!'Tenb­

nocTn aneKTpH'!eCKOrO Hl-:fllYIIbCB <jlpoHTbl' HMilYIIbCOB CB9T8 TBKlKe yMeHblll8roTCH1 H npn nnn-. 

TeJibHOCTH aneKTpH'IeCKOJ:O HMilyllbCS llO OCHOBBHHID B 1 HCeK niiHTenbHOCTb 'HMilYIIbCS C.-.POTO-­

YM~OJKHTeiiSI no OCHOBBHHID COCTSBJIHeT 8-15 HCeK nnn p831IH'IHblX Ofip831lOB BCTO'IHHKOD CBe~ 

TB H3 SiC Ha pnc. lOa, 6 npencTanneHbi ocnnnnorpaMMbl nMnynbcon ,PoTOYMHOlKn:renSI 

56' AVP npn aanycKe HCTO'IHHKB H3 SiC aneKTpH'IeCKHMH HMilyllbCIIMH JliiHT91IbHOCTbro·n 

i n 50 aceK. CoficTn_eHHbie <jlpoHTbi cneToBbiX nMnynbCOB oT HCTO'IHHKOD na, GaP , aanyc-

KaeMblX B np!!MOM llBilpBBIIeHHH, COCTSBIISIIDT 10 -40 HCeK, npn pafioTe B _ofipSTHOM H81lp8Bile­

HHH niiHTellbHOCTH <jlpOHTOB,HMnynbCO~ HB Db!Xone <jloToyMHOlKHTeng JliiSI fiOJiblllHHCTDS HCTO'I­

HHKOB onpenenHroTCSI COfiCTD9HHbiMH napaMe:paMH <1>3Y, He3SBHCHMO OT lliiHTenbHOCTH aneK- .. 

' TpH'IeCKoro HMnynbca. 

OcnnnnorpaMMbl HM.nynLcoB <jloToyMHOJKHTenn 56 AVP npn-pafioTe OT GaP' HCTO'IHH-

_ KOD !!pellCTBDJieHbl HB pHC, 11 a1 fi,· no·pa3Mb!TBID nepenaero <jlpOHTB HMIIYIILCB <jloToyMHO:IKH­

TeJISI MOlKHO onpenennTb, 'ITO paafipoc naqana cseTonoro nMnynLca · oTnocnTenbHO aneKTpnqec­

Koro· ana'lnTenbHO MeHbUie 1 nceK. HaMepeHnn paafipoca 'c noMomb'ro' npeMR-aMnmiTynnoro 
c:;-----.-_/ 

KonnepTepa no finoK-cxeMe pnc. 12 nann nenn'IHHy Menee 0,1 aceK; 
• I 

Ha puc:,' 13 npencTannena · Kpnnall npeMeHnoro paap~mennn I(OHBepTepa npn connanennnx 

CDeTOBb!X HMnyiiLCOD HCTO'IHHKB CBeTa C aanycKaromHMH aneKTpH'IaCKHMH HMilYIIbCSMH, AMn­

IIHTyllllblil,paafipoc HMIIYIIbCOB HB BblXOne <jlOTOYMIIOJKHTenn COCTIIBIIHII B 3TOM Clly'!ae -6%, 

npn lliiHTenbHOCTH aneKTpH'!eCKoro HMnynbca' B 1 nceK lliiHTellbHOCTb CBeTOBoro HMnynb~ 
·• - /9/ 

ca oblna naMepena c noMombro OllHOaneKTponnoro MeTana • BpeMeHHble pacnpen~nennn Oil-

HoaneKTpOHHbiX HMilYIIbCOB, COOTB~TCTByromne CBaTOBbiM HMilYIIbCaM OT SiC HCTO'IHHKB H 

GaP ncTO'IHHKa1npencTaBnenbi aa pnc. 14 a,fi.lllnpnna pacnpenenenng na nonyBbiCOTe 
0 '. . ' . . /9/ 

cocTasn!leT 1,4 aceK nnSI SIC HCTO'IHHKOB Ji 0, 72 nceK llll!l GaP HCTO'IHHKOB, B pafioTe · 

GaP ncTO'IHBK ncnonb3onancg nnn one!IKH annapaTypnoro paapemennnycTanonxn, 

npnne)leHHbl9 pe3yllbTSTbl llOK83biB8IDT, 'ITO npn HCCIIe.llOBBHHBX BpeMeHHblX XIIpiiKTepHC-

THK <jloTOYMHOlKHT91Ieil llOIIlKHbl npnMeHSITbCH 'GaP HCTO'IHHKH, 8 T~ JKe BpertSI HCTO'I-

SIHKH CBeTa H3 SiC Menee KpHTH'IHbl K TOKOBbiM_neperpyaKaM n MoryT ycnemno ncnonb-

30BBTbCSI ~ KB'IaCTBe penepHb!X naT~HKOB llll!l npoBepKH H KBJIHfipOBOK. CJIOlKHblX ronOCKOnH­

'19CKHX CHCTeM, T,e, B T9X cny'ISSIX, Korns neofixonHMB Bb!COKBH HanelKIIOCTb IICTO'II!HKOB 

CBeTa. 
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npUM9B9HUSI nonynpoBOABUKOBbiX ~ UMnynbCHbiX uc'-ro'lBHKOB CB9T8 

npaKTU'l8CK08 O·~YTCTBU8 Bp8M8HHOro'paa6poca CB9TOBoro HMnynbCS OTHOCHTBIIbHO' 

sneKTpH'lBCKOro H H93HS'lHT9n~BOCTb C06CTB9HBOro SMilnHTYAHOro paa6poca nonynpoBOAHH­

KOBblX HCTO'lBHKOB CB9Ta noaBOmiiOT Hcc'iieAOBSTb pelKBM pa6oThi cj>oTOYMHOlKHTenel! C DOMOIIlbiO 
/ . ' 

ocnunnorpacj>a; 3To aaa'tUTenbHO o6nerqaeT:Bb16op onTHManbHoro peJKHMa nuTaausr cj>oToyMHo-

JKDTenen xax .nnsr cnexTpoMeTpU'tecxux, Tax n AnSI speMeHa~tx uaMepeHnll. KpoMe ~ Toro, cy­

mecTseaao ynpo~aeTcsr uay'teaue psr.na cnenuci>u~ecxux BOnpocos, xax, · aanpnl.rep, sonpoca o ' 

AHHSMU'lBCKOfi yCTSnOCTU 'cj>oTOYMHOlKDT9nSio npe,nnonaranocb, 'ITO ecnu nocne 6onbWOrO CBB­

TOBOrO uMnym.ca cne.nyeT qepea aecxonbxo aaaocexyHA UMnynbc· c MeBbwel! aMnnuTy.nol!, 

TO sa Bhtxo.ne cj>oToyMBOJKBTens snexTpuqecxu·n curaan, cooTBeTCTBYIOIIlUl! ManoMy cooToBoMy 

nMnynbcy, 6y.neT aaa.'tUTenbBO no.naanea· nocne.neficTBBeM nepsoro curaana. 3To, 'nel!cTBUTenb-- . 
HO UMeeT. MeCTO npu HSCbi'iJteBBH cjJ OTOYMHOJKHTenll nepBbiM CB9TOBbiM HMnynbCOMo 0AH8KO. B 

nuael!Hol! o6naCTU pa60Tbl cjloTOyMHOlKUTeml AUH8MH'l8CK8ll yCTBnOCTb He Ba6niOA89TCll1 'ITO 

nerxo no~~:aaaTb, ucnonb3ysr nonynpoBo.nuiixoBbla UCTO'lH~xu .cseTa .nnsr nony'teHBH·napHbiX, 

CB8TOBbtX .HMnynbCOB C peryliupyeMbiM Bp9M9HBbiM UBTepsanoM MBJKAY HHMH; Ha puc. 15 8 16 

. npuse.neHbi ocnunnorpaMMbl nMnynbcoB sa Bb!XoAe cj>oToyMHOJKHTanSI 58 AVP npu apeMen- · 

aoM uaTepsane MaJKAy uMnynbcaMu cseTa 22 acex u 5 acex. npu c6nuJKeauu uMnynbcoB cse­

Ta . (puc.' 156). · cjlopMa ~ sne~xTpuqecxoro uMnynbca sa BbiXOAe cjloToyMHOJKHTensr . TO 'tHO cooT­

aeTcisyeT CyMM9 AByX UMnynbCOB puc. 15 4 1 'ITO U AOK83hiB89T OTCYTCTBUe AHH8MU'l9CXOlt 

ycTanocTU B nuael!aoa o6nacTH pa60Tbl cjlOTOYMHOlKHTensr. AaanorU'tHbl9 peaynbTSTbl 6blnU 

nonyqeHbl ,nnsr· .cjloTOyMHOlKUTenel! 4>3Y-33, 4>3Y-38 H. 4>3Y-30o napBble CB9TOBb19 HMnynbCbl 

C perynupyeMbiM Bp9M9BHbiM HHTBpBanOM M9lKAY BUMU MOlKHO nony'lUTb KSK C IIOMOIIlbiO ABYX 

HCTO'IHUXOB, DOASBSH Ha HUX CABUHYTbl9 BO Bp9M9HU sneXTpU'l9CKH9 UMnynbCb11 TSK U C no­

MOIIlbiO OAHOro UCTO'IHHKS npU 38IIyCKe ero napBbiMH sneKTpU'I9CKHMH HMIIynbCSMU. 06a STHX 

M~TOAS nony'l9HHSI napBbiX CB9TOBbiX HMnynbCOB .!!SlOT HA9HTH'lHbl9 peaynbTSTbl Bnn'oTb AO '~ 

nonaoro HSnOlK9HHSI HMnynbCOB CB9T8o 3TO T8KlK9 A0~83hiB89T1 'ITO y IIOilylltJOBOAHHKOB~IX 
UCTO'IHHKOB.CB9T8 npaKTH'l9CKU HB Ha6niOA89TC2 M9pTBOrO BpeMBHUo 

no.rirnpoBOAHUKOBbie HCTO'IHHKU CBeTa ll03BOnSIIOT AOCTBTO'lHO TO'IHO MOAenupoBaTb 

nponecc npoxoJKAeausr perucTpnpyeMbiX ~acTun 'tepea 'tepeaxoscxue u cnuaTunnSinuoaable. 

C'l9T'liiKUo Ha puc. 18 a,6 npe,nCTasneHbl xpUBbi8 BpeMeaaoro paapewea~ll CX8Mbl cosnaneuua, 

pa6oTSIOD!ell OT ABYX cj>oToyMHOlKHTenel!, perucTpupyiOIIlUX CllUBTUnnllllUU . a -'laCTUil Pu 281 

a·nnaCTMSCCOBOM CllUHTUnnHTOpe (ceeT OT CllUBTUnn~~nu·l! pa3BOAUTCII HS ofia cj>oToyMHOlKU­

Tenll) H·CB9TOBb19 UMnynbCbl OT·A~YX UCTO'IHUKOB CB9T8 U3 xap6u,na xpeM~Ull. nonHSII~UAeH­

TH'lHOCTb KpUBbiX llOK83biB89T, 'ITO HSCTpoltxa cxeM cosna.neal!ll u scero H3M9p11T9nbHOro 

TpllxT'a BO MHOrUX cny'tSSIX MOlKElT 6biTb npUBBA9H8 C DOMOIIlhiO IICTO'IH~KOB CBeTa 6e3 ~OTO-
·'· 
KS 'ISCTHA. 

B 06'heAHBeBHOM UHCTHTyTe s.nepBhiX uccne.nosaHult uMnynbCHble ucTO'lHUXU cseTa 6~>~-
nu ycneWHO UCIIOnb30B8Hbl B y~T8BOBK9 Anll uccneAOBSHUII {J -paCDSAS rr + -M930H8/11/ • 
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.HCXOA~ U3 ~UIIBT93bl coxpaBeBHII B9KTOpBOrO TOXa 1 OTHOCUTBnbHYIO B9po!ITHOCTb {J 
+ + ·~ 

pacna,na IIUOM ). - w(rr + .. ,0 :~ e )'v.) MOJKHO OIIpeAenUTb C norpeWHOCTbl01 H9 llp9BI>I-
w(rr ... I' ~+:v -8 

watomea aecxonbxux nponeaToB1 oaa pasHa 1.10 • 3xcnepuMeHTanbaoe uccneAosaaue {J-
+ ~ . . . . 

pacna.na rr -Meaoaa cBSiaaao c .perucTpanuell Kpaltae pe.nxux co6biTHll aa yposae .oonb-

woro nocTpppaaero cj>oaa: OcHOBBbl.e uccne.nosaBHII SToro nponetca 61>1nu npose.neabl c no­

MOIIlbiO CHCT9Mbl qepeHKOBCKHX U CllHHTUnnl!DIIOBBbiX C'l9T'lUKOB1 6noK-cX9M8 KOTOpol! npeA­

CTSBneHa Ba pUCo 17. nuoabl llpOXOAUnU qepe3 .pliA CllHHTUnnllllUOHHhiX C'l8T'lUKOB(I-5)u OC-
i 

· !laBnUBB.nU.Cb B CllUHTUnnSITope nocneAHero C't9T'lHKS(8),npeAH83HS'l8BOrO AnSI perHcTpSilHU 

ll03HTpOB8 paCIIBAS: y - KBSHTbl OT p8CII8A8 77° -M930HOB perHCTpUpOBSnBCb 'te-· 

peaxoscxBMU cnexTpoMeTpaMH (7). MeJKAy C'lBT'lHXOM 8 H cnexTpoMeTpaMu 6btnU noMeme-

Hbl CIIHBTUnnSIIIUOHHble C'l9T'lHKU . ( 8 ) , 3811lHIIlSBWH9 Cll9KTpOMeTpb1 OT 

-.iaCTHn ( C'l9T'lHKH 8HTHCOBIISA9.HHl!) • ':lepeHKOBCKHe CIIBKTpOMeTpbl H C't9T'IHK 

BXniO'lElHbl B CX9My COBIISA9BHll C '3SA9plKSHHbiMH BOpOTSMU' AnHTenbHOCTbiO 

38pHlK9HBhtx 

5 6btnH 
-8 

8.10 cex, 

.xoTOpas aanycxana paasepTKY nsrTnnyqesoro ocnunnorpacj>a. HMnym.cbl oT scex C'IBT'lUKOB 

U Cll9KTpOM9TpOB CMBIIIHBanHCb H IIOASBanucb HS BXOllbl llliTHny'teBOro OCilHnnorpacj>a. Bee 

C'l9T'l~KH II Cll9KTpOM9Tpb1 6blnB CBS6JKeHbl HMnynbCHbiMH IICTO'lBHKSMH O::BeTB H3 KSpOHAS . 

xpeMBHII, npu noMOIIlH xoTopbiX MolKBo ohtno M<i.nenupoesTb o.cTaaosxy .nuoaa H pacnaA·~ 

3neKTpH't9CKUe UMIIy~bCbl IIOASBBnHCb BS BC9.HCTO'lHHXH OAHOBp9M9BHO C IIOMOIIlbiO CHCTe~ 

Mbl, 6nox-cxeMa xoTopolt npuBeAeaa aa puc. 18. 

. reuepaTop aaaocexyBABhlx nmynbcos(2)u paaseTBHTenb (S)pacnonaranuc&. PHAOM c 

qepeBXOBCKHMH H CllHBTHnnllllHOBHbiMH C't9T'IHK8M~, AHCT8HIIHOHH09 ynpasneaue CHCTBMOll 

ocymecTBmtnocb c noMOIIlbiO reaepaTopa aanycxa(t ).PaaseTBHTen& (puc. 18 6) ocaosaa. aa 

nocneAoBaTen&ao-napannenbBoM coeAuaeBHH Ka6enea PK-19 u noasonaeT 6ea nOTepb paa­

i.ecTu HMIIynbc OT reaepaTopa H8BOC9KyHABbiX HMnynbCOB HS 12 KSHanoB. nnit ycTpaaeiunr 
- ' ' I 

. BnUIIHHII 3839MneHHSI onneTOX Ka6enea· HB. cj>opMy HMnynbCOB IIpUMBHHIOTCII Apoccenu nP1-3, 

npeACTaBnSIIOIIlU9· co6ol! cj>eppHTOBbl9 XOnbUS 4>-1000 AKSMeTpOM 10 CM1 HS KOTOpbi9 HSMS-. 

TbiBSIOTCH Ka6enH pa3B9TBUTenS1 11lO 6 BHTKOB HS KB.lKAbiJ! Xa6enbo npu .ttnHTen&HOCTH BXOll­

aoro uM'nynbCa 1 0 aceK c cjlpoaraMu Meaee 1 ace~~: aa B~>~xoAe ,paaseTBHTenH cjlpo!ITbl nM­

nynbcos. ae. npeBblmaroT,, 3 acex. AMnnHTyAa BXOAHoro HMnynbca cocTaansna 800 s, T.e. B 

xaJKAoM xaa!'ne aMI111HTyAa BMnynbca 6btna 160 s. Ocna6neHBeM sneKTpn'teCKHX caraanos, 

. llOCTynaiOIIlHX BS HCTO'lHHXH 1 CB9TOBb19 HMnynbCbl OT HHX llpHBOAHnHCb K CllHHTHnnlii!HliM. OT 

'lSCTHil, perHCTpHpyBMbiX C'leT'lHKSMH. 06bl'tHO SMilnHTYAS sneB:TpH'l9CXOrO .HMIIyn&ca, UOA8-

B89Moro ua H~TO'lHHX, ue npesblwana 100 B, .nns nonyqeaus HMnynbCa cseTa 1 cooTBeTcT~YIO­

IIlBro-noTepH snexTpoaoM I N\ss B nnacTMaccosoM cnuaTunnaTope. 

C IIOMOIIlbiO UCTO'lHHKOB CBBTB 6blnH OllpBAenBHbl Heo6XOAHMb19 3a,neplKKH AnSI BCeX C'l9T~ 

qnxOB·H Bb16paHO paCIIOnOlK9!iB9 .HMIIynbCOB OT C'leT'lUXOB Ha SKpaae OCIIHnnorpa¢a. HcTO'l­

HHKH HCIIOnb30BanHCb TSKlKB llpH I!OA6ope OI!THMB.nbHOrO cj>opMHpOBB.HHII HMUynbCOBo 

9 

:r,·' 



1- •l" 

I ' , . . , 
Qcofioe BBBMaRHe fihinO ofipameao Ba :)K>pMH~OBaBHe HMnyni.COB B C'l9T"lHK9 6, .llnB · ' 

STOre C'lCT'lBKa _fibln Bblfipan pe.JKB:M· IIHTaBHllo llpH KOTOpoM Bb16pocbl H nocneuMny1IbCbl fibi_-

1IH cBenCHbl K MHHHMyMy, C'lCTqHK 6 HCIIbiTbiBBnCB llpH IIOMOll!H llBYX HCTO'IHHKOB CBeTil, 

MOnC!IHpOBSBWHX HMIIY!IbC OT oc;:TaHOBK~ IIHOBa H 003HBKaxlinHI! ~epe3' B9KOTOpoe BpeMB .HM­

nynbC oT noauTpoaa pacnana: Bap&uposaaue speMeau aanep~u u aMnnuTyn STHx uMnynbcos 

.noxaaano, 'ITO noanTpoa pacnana MolK~T 6b1Tb nanelKllo aaperucT~;posa'a, ecnu speMeasasr 
' ' ' ~~ 

aan~p~a M9lKilY MOM9STOM ero B03HHKHOB9HHB H OCTaHOBKOI! IIHOSa llpCB~wae~ 6,t0 celt, 

~u~uqecxall xanu6posxa annapaTYPbl npouasonunac& no perucTpanuu u nocnenymmel! 

·o6pa6oT_xe Man~HHTeacussoro nponecca nepeaapH.IlKu· IT-·+.P -.. IT~+ n 

C'l'aTqHK8 6. 

B CIIHSTlllJnSITOpC 

Ha ·puc. t9, 20 npe.llCTaBneSbl ocnunnorpaMMhi nponecca nepeaaJ:!SillKH u. .llByx·· 

TH!IH'lSbiX cnyqaes fieTa-pacnana. OcnunnorpaMMa uM!IynbCOB npu o:O.aospeMesaoM cpa,-

6aTbtBaHHH BCex · C'l:eT'lHKO~o npusenessall sa puc. 2t, noxaabtBaeT, 'ITO nm6ol! ua 

,9THX _:xponeCCOB MOJK&T fibiTb MonenupOBaH HMIIY!IbCHbiMS SCTO'lS~KaMS, B nponecce S3Mepe-. 

· SHlt KalK.Ilb19 .llBa 'laca llpOBO.IlSnaCb KOHTpOllbHaH KansfipOBKa Bee I! annapaTypbl C IIOMOI!lbiD He>. 

'TO'lHHKOB.CBeTa •. 

06pa6oTia ocnunnorpaMM noxaaana, 'ITO speMesaoe paapeweaae ycTasosxu .cocTaBnlleT 
.::.to -to · · · . . 

2,2.t0 JlnH CIIHHTHnnHIIHOHHbiX C'ICT'IHKOB H 7 ,tO CCK nnSI 'lepeUKOBCKiiX Cii9KTpOM9TpOB, 
' ' ' -tO 

.llnll !IMJiy!IbCSbiX scTo'lHBKOB cBeTa· BpeMesaoe paapewease cocTaBnllno 2,2.t0 cex. Ha 

.pUC, :22 11pHB8llCHa rHCTOr.paMMa Bp8M9SHbiX S:HTepBa!IOB MClKily llBYMll CI!HHTH!I!IIIUHOHSblMH 

C'l&T'lHKaMH.IIpH pafioTe OT SCTO'IHSKOB CB&Ta, IIOCTpoeHS8SI 110 peaynbTBTaM· ofipafioTKH 

300 OCI!HnnorpaMM~ 

CnenyeT · T~KlKe oTMe-sTb, 'ITO npH xanu6posxe annapaTypbl no riponeccy nepeaapllnKH 

IT ~Me30SOB IIO!IC MarSHTa yCKOpSTC!IB llpOTSBOI!OnOlKHO.MarHHTHOMy llO!IID lipS S3MCpCHHH 

a<jJ<jJeKTa. _Tax ~aK U3BCCTSO CHnbSOe snusm.lie MarSSTSblX nonelt sa ycuneaue '<!><?TOYMSO:lKHTe­

nel\0 TO -3all!BTS <i>oTOYMHOlKHTCneli OT B!IHSIHHSI !IO~SI HBnllnacb seCbM8 . B8:lKSOI! 38ll8'JCI!, C ·, 

noMOll!biD HMny!IbCHbiX UCTO'IHSKOB cseTa 6bi!IO _uccne)10BaHO 'snusrsse MarsuTsoro nonll sa 
<jJOTOyMHOlKHTenu S BbifipaHa OI!TBM8!IbHaH 9Kp8HUpOBK8o 

HMnyiu>cnble uc;o'IHHKB cseTa oblnu mupoxo ucnonbaosaHbl u B pafioTe no noucxy aao-, 

,Mansi! .B yrnoBOI! KOppC!ISIIIBH •y -KBaHTOB OT pacnana ITO -MC30HOB0 ofip83YIDll!HXCH llpH 
- - /12/ ' ' 

aaxsaTe IT -MeaonoB npoTOHBMll • B pSille paooT 6hino yxaaaso sa so3MO:lKSOCTb cy-

mec.TBosaauH · sToporo cpasssTenbS:O cna6o B3aHMonei!cTsymmero nei!Tpanbsoro " -Meaosa, 

Macca KOToporo 6nuaxa K_Macce •oobl'lSoro• 11° -MeaoHa. 

"o + n 
IT +:p::::' 0 

--...x +'n 

C nenbiD noucxa ·sToro sei!Tpa!Ibnoro Meaosa china coanasa 6on~>maH ronocxonuqecxagycTa--

·noB!~• nps noMomu xoTopol! uccnenosanacb yrnosasr xoppenlii!Hll ·y -KB8STOB OT pacnana 

seliTpa_nbHbiX · 11, . .,-MC30SOB. 

tO 

r .. 

'j 

t 
-I 

l 

.J._ __ ,; 

\ 

CxeMa sxcnepuMesTanbsol! · ycTaaosxs npencTaBIIesa sa puc •• 23. " . -Meaosbl npo-
. . . ' 

XOnHnH 'l:epe3 'TOpMO~llll!B9 <jJunbTpbi 'ell H C'l9T'IHKH Ct' C
2

, pai>OT811WHlt B pe:lKHMe . .119TCK-

Topa OCTaHOIIO!ty H OCT8S8BnHB8nSCb B :lKSAKOBOllOPO.IlHOI! MHWCSH M • napbl •Y -KBa_HTOB 

perHCTpHpOB8!IHCb ro.llOCXOnH'l9CKOI! yCTaHOBKOI!0 . COllCp:lKall!el! t7 CIIHHTS!I!IllllHOHHbiX C'lElT:­

'lHKOB c , pacnonolltessblx no ·oxpy~·oCTu,u Tpex_ xospos (Aj,r 1r 
2

) r~aopaapsrnsblx 'c'leT-

'IUKOB,P,a~OT8Bll!HX B pelKHMe ynpaBnHeMoro HMIIY!IbCHOro nHTaHHH. HMnynbCbl OT c1,c2,c3 

nOCTYnaJIH ,sa KaCKBllbl. llBOI!HblX COBI!anessl! H aSTHCOBnaneHHlt0 8 OT C ( .1 .,- t7 ) -

sa t8::-xasanbHbll! xacxan, Bbinenllmll!Bi! cosna.11enusr .llBYX, uns 6onee · uMnynbCOB oT. nm6blx 

C'leT'I:SKOII; HMnynbCbl cosnaneHUI! ny'lKOBbiX :H ronocxonuqeCKHX cqeT'lHKOB nonaBa!IUCb sa 

K8CK8.11 llBOI!SblX' COBnaneSUi!0 KOTOpbii!0 Cll9llOB8T9nbS00 BblnenHeT TO!IbKO napbl UMny!IbCOB OT 

TO.IlOCKOnS'l9CKHX C'l9T'IUKOB0 KOTOpble COBnanaiDT no BpCMCSU C npOXOlKil9HU9M " -Meao-, 

'sa :epea C'l9T'IHKS Ct, c2 u OCTaHOBKOI! B MHwess. HMnynbCbl cosnanesul! aanycxans, 

5-n)"'e BOA ocnunnorpa<l> s reHepaTop HMnynbcsoro nuTasuH raaopaapSillSbiX 'c'leT'lUKOB, HM-
. ' 

ny!IbCbl OT BC9X CI!USTSnnHitUOSSbiX S 'lepeSKOBCKSX C'l9T'IHKOB nonaBanUCb sa OCIIS!I~O~pa<jJ, 

a <!>oTorpa<jJupos~nscb xusoannapaToM. 'ITo_obi cMo.llenuposaTb perucTpupyeMbii! nponecc sM­

nynbCHbU&u UCTO'lSHKaMB 
3

aeofixonUMO, 'lTOObl C'lCT'lUKH C 1,C
2 

OllSOBpeMeSHO MOrns CpafiaTbl-

: B8Tb C ·mofiol! napoli ronOCKOIIU'lCCKUX C'ICT'IUKOB. C( t-17). C STOll uenb!O fiblll paapafiOTaS 

18- KaSanbSbii! KOMMyTaTOp S8SOC9KYHllSbiX. UMny!IbCOB, aanycXaiDll!HX UCTO'lHUKU CBeTa.· ' ' ' . ' . '. 

Enox.-cxeMa- cucTeMbl 'aanycxa UCTO'IHUKOB cseTa npuseAeaa sa psc. 24. Ha sxon KOMMyia-

Topa UMny!IbCbl .nonallanHCb C resepaTopa S8SOC9KyH.11HbiX HMnynbCOB .( 4)
1
KOT0pb!l!. 3~n-yCK~nCSI 

resepaTopoM aanycxa(2).KoMMyTaTop cocTOUT sa ny!IbTa ynpasmisu"sr (puc. 25) u cofi~Tsea·-
, ' ' ' / 

SO KOMMyTaTopa (puc~· 26), KOTOpbii! pacnonaranCH B· SKCnepUM9STa!IbHOM.3ane psrnoM· ~ ro.;.' .. 

no~xonuqecxol! ycTaSollKOI! H resepaTopoM sasocexysnsblx SMnynbcos. Bsewsul! san nyni>Ta 

ynpasneassr u 'xoMMyTaTopa noxaaa~ sa puc. 27. 

_ Ha ucTo'lsuxs caeTa cqeT'lBK()B c
1
,c

2
,c

3 
sne.xTpuqecxue ·uMnynhcbi nonaiDTcsr senoc-.r 

pencTilesso c paaaeTBHTenH, cocToSimero sa nocnenosaTenhHo-napann_enbHO sinm'lesHbiX xa-

6enei! PK-19 H npoccenel! .llp1' np2. Ha UCTO'IHUK_H. C'l9T'IHK0B_' c1-17 HMnynbCbl n~n~IDTC!l 

c nsyx napannenbso' ~~nm'leHSbiX no naMenliM waroBbiX ucxaTenei!. lllH -25. Ka:lKnbll! ua ma­

roBbiX HCKaTenei! MO:lK9T paOoTaTb S93aBHCH~IO OT npyroro. 3TO no3BO!ISI9T 'nony'lUTb_ CBe­

TOBble nMnynbcbl B ·nmool! nape ua soceMaannaTH C'lCT'lUKos: lllaroBbie· ucxaTenu MOryT aa,- · 

nycKaTi.cH xaK c noMOll!biD na6opSbiX T~ne<!>ossbiX nucxoB Tuna H1-K npu nepexnmqaTene 

pO.Ila, paOOTbl B IIOnO:lK9SUH 'aafiop' 0 TBK U BBTOMaTH'leCKS · npH nO!IO:lK9SUH • 8BT. 1 npu · aB­

TOMaTHqCCKOM sa6ope uMny!IbCbi c MynbTssuopaTopa T 
1
, T 

2 
nocTynaiDT sa onua ua ycunsTe­

nelt TOKa T a•T 4'T5 T 6' HOpManbSO aan~pTbiX no!IO}I(HTCnbSbiM CMemesueM,· c KOMCKTOpOB' 

T 
4

, T 
6 

uM:nynbCbi TOK~- nonamTCH sa OOMOTKH ynpasnesusi maroBbiX ucKaTenel!. C6poc ucxa­

Tenel! B sa'l:anbHoe synesoe nono~esue ocymecTB!IlleTCH sa:lKaTUeM xsonox 'c6poc~,nn6o 
' ' 

, 8BTOM8TS'ICCKH IIOCne npOXO>KJl9HHH 18-ro IIO!IO:lK9HHSI, HHIIHKai!Ull. nonO:lKEl.HHH warOBblX HCKa-
Tenel! OCyll!e·CTBnHnaCb C IIOMOll!biO nu<jJpOBblX ra3opa3p!IAHbiX naMII n1-n

4
• 

1t 



0cnaon&HH8M 9JI811:TpH'I8CII:HX HMnynbCOB, HOC'lJ'DaiOIIliiX Sa-, HCTO'IBIIII:H CB8T8 .. OT II:OMMY.-: 

TaTOpa1 . CB8T0Bhl8 HMDynbChl OT,~CTO'IBHII:OB.DpHBOAHnHCb K CDHHTHnnHDHHM OT perHCTpllpye-

MbiX, -lacTnn~. 4>poaTw HMnynl.coB ua BbiXonax KOMMYTaTopa ae npeawwann. 2 ~cex, 
- ," c < ' 

·~o apeMH cjluauqecxux uaMepeaull' qepea XaJKAble ABa -'lac~ npoaonunacb- xannopoB-_ 

xa perucTpupyiOmel!_ cncTeMw c noMOIIlbiO HMnynbcawx HCTO'Ianxoa caeTa. 

·Ha'puc. 28 u puc, 29 noxaaaabl. oenunnorpaMMbl onaoro ua perucTpupyeMbiX coobiTHII 

H aeciconbii:O xanpoB nony'I&BBbiX npu paooTe onaoro H3 warOBbiX HCII:aTenell. B c nocne;HeM 
' 

cnyqae qepea BTopoll ucxaTenb HMnynbcbl nonaaan~cb aa onua-ua C'I&T'IHKOB CI_
17

• ~uayanb-

·aoe aaon~neaue·HMnynbcOB oT HCTo~auxoa caeT~ aa·axpaae ocnunnorpacjla noaaonnno nepuo­

AH'Iecxu II:OHTpOIIHpOBaTb paOOTY BCel! perncTpHpyiOIIl&l! CHCT8Mbl, 
,~ 

B aaxniO-'I&Hne nonb3ye'Mcs cnyqaeM Bblpaa_uTb · 6naronapaocTb ro.n •. Ilpoxowxnay a a no c.:. 

TOHBHbiA HHTepec X paooTe H ll8HHbl8 oocyJKA&HHH 'aonpOCOB npHM8H8HHH HCTO'IBHKOB bBeTa B 

'cjl~aH'ISCII:HX axcnepHM&BTaX sa ycxopHTene; B.r. nanwnay; r.H. Mapeeaoit, B.r. XpoMOBY 

aa'·JIOMOIIlb ~ H3M8p8HHilXi A,f, PeB&HKO H . B,A, "'epH~X sa ycTSHOBKY HCTO'IBHKOB CB&Ta· B 
. , .- ' 

C'I8T'IHK8X H MOHTalK CHCT8M X<?MMyTaUHB HMDYIIbCOB, 
.I 

n H T'e paT y p a. 

I.M.Garbuny, T.P.Vogi, J.R,Hans~n. R~v.- Sd,Instr., ~ 826 '(1957), 

2);RMalnberg; Rev, Sci, Instr., 2a,· 1027 (1957), 
' -- ~ --
3. -~.A.Kerns, F .A.Kirstein, G,C,Cox. Rev,Sci,Instr., 2.2, 31 ( 1959), 

.;4:A,Whetstone, ~~v.Scl.Instr,, 2.2, 447 (1959)~ . 
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, ·- . . I 

6.: J,W.Allen; P,E,Gobbo'ls. Nucl, Instr. and 'Meth., ~ 3.55 ( 1961), 

7. O,A.K~rns~ Proc, mt. Con!~ Instr; High-Energy Phys., Berkeley, 1960, 

8, K.A. raaapna, B.c. IlaaTyeB, M.H. Xa'I8TypsiH, TIT3, I, I6I ( I965)'. 

9. G,F,Garlick, G,T,Wright. Proc;phys,Soc., B, § 415 ( 1952 ). 

IO •. B.r. nanw~a. H.H. 0M&IIbHH8HXO, H.B. Pb~lKHKOB, _·B.H. Pb!Kai!HH, OnuoanexTpOHHbll! Me­
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.C8KYHAHOll AIIHT8nbHOCTH. IlpenpHBT OH.HH, I977, nyoaa, I965. 
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. . ', .. cnenoaaane· yrnOBOll KOppenS!IIHH •Y ·-KB8HTOB1 OOp830B8HHbiX npn 38XBSTe 
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TpyAbl XU MeJKAyHaponaol! Koacjlepeanun IW cjln.:iuxe BbiCOKHX aueprnl!; nyoaa, I984, 

Pyxonncb nocTynnna B uanaTenbcxnl! oTnen 
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tot?"-.toJ 

s /P .L - . 
",DifiH. ea. 

3aaucuMocT& xaanpaTa nonymupuahl aMnnuTynaoro pacnpeneneauu HMnyn&coa 
¢>3Y oT 1/A. 

3 

~ 

- P u c. 1 Bnox-cxeMa uaMepeauu TeMnepaTypaol! aaaucuMOCTB aMnnuTyubi caeTOBhlX 
BMnyn&coB noeynpoaonauxoBhlX HCTO'IHBKOB caeTa. 1 • HcTO'IHBK caeTa~ 2. ,O&roap. · 

3. reaepaTop aaaocexyanabtX uMnyn&coa, 4. ¢>oToyMBOJKHTen& Tuna 56 AVP 
5. 256-xaaan&abtl! aMnnuTyuabtl! aaanuaaTop, paooTaromul! B peJi.:aMe ynpaane-
auu O.T reaepaTopa 3. . 
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P H ·c. 8. TnnH'IHble aaancHMOCTH aMnnnTynhl caeTOBbiX HMnynhcoa HCTO'IBHKa oT TeMne­
paTypbi. 

a. nnn HCTO'IHHKa CBeTa H3 Kap5nna KpeMHHH.npn aanycKe B npHMOM aanpaBne­
HHH. 

p,B. nnn HCTO'IHHKa CBeTa H3 ~OC~HAa rannHH ApR 3anycKe B npHMOM (6) H B 
o5paTHoM (a) aanpaaneanu. 

I f I -oo m ·I 4 1 

I t 

p H c. 9. BnoK-cxeMa H3MepeHHH apeMeHHbiX xapaKTepHCTHK HCTO'IHHKOB CBeTa. 1. reae­
paTop aaaoceKyHAHbiX HMnynbcon. 2. HcTO'IHRK caeTa. 3. 4>oToyMHO)KHTenh 
THna 56 AVP • 4. Ocnnnnorpa~ c nonocoi! nponycxa.Buu 1000 Mrn. 
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ft·!r 
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p H c. 10. 

., 

·,~ 

.. , 

cl 

5 

OcnnnnorpaMMbi nMnynbcOB cBeTa oT HCTO'IHHKa na Si:C : 
a. nnnTenbHOCTb aneKTpHqecKoro HMnynhca-50 HCeK, CKOpOCTb 

20 acex/nen, aanycK B npnMoM aanpaaneann. 
paaBepTKH-

5. nnnTenbHOCTb aneKTpH'IeCKOrO HMnynbca-1 HCeK, CKOpOCTb paaBepTKH-
10 acex/nen, aanycK.B npnMoM aanpaaneann. 
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p H Co JJ. OcnannorpaMMbl HMnyn&COB CBeTa OT HCTO'iHHKa CBeTa H3 GaP • 
a,6. llnHT9n&HOCTb sneKTpll'i9CKora IIMDYni>Ca-50 HCeK, CKOpOCTb paaBepTKII-
20 acex/nen, aanycK B npHMOM (a) 11 o6paTaoM (6) aanpaBneaiiH 
Bo !lnHT9DbHOCTb aneKTpH'i9CKOrO IIMDyn&ca-J HC9K, CKOpOCTb p83B9pTKII­
J0 acex/nen, aanycK B o6paTHOM aanpaBneHHII. 

20 

\ .•. 
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p II, Co 

/ 

3 

4 
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12. Enox-cxeMa H3MepeaiiH paa6poca aaqana ,cBeToBoro HMnyn&ca HCTO'iHHKOB 
cBeTa oTaocaTen&ao aanycxa10mero snexTpaqecxoro. I. reaepaTop aaaocexyHJ:t­
H&Ix HMnyn&coB. 2. HcTo'iiiHK cBeTa. 3. <l>oToyMHOJKHTen&. 4. BpeMH-aMnna-
TynHblil KOHBepTep. 5. 256-Kaaani>Hbli! 8MDUHTYilHbli! 8H8DH38Top. . 
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P 11 c, 18, Kp11aas _ apeMeaaoro paapemea11s apeMH-8MmiiiTYABOro xoaaepTepa np11 
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P 11 c, 14, THnH~Boe apeMeanoe pacnpenenen11e . onaosnexTpOBHblX BMnynhCOB, COOTB8TCT.­
By~mee CB8TOBOMY HMnynhcy OT IICTO~HBKS CB8T8 113 Kap5HA8-KpeMBBB (a) npK 
aanycxe B,npsMoM aanpaaneHBu u ~oc~una rannHH (6) npu aanycxe B o6p~TBo~ 
aanpasnenuu, r -mHpBHa pacnpeneneiiBB aa nonyBblCoTe, 
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p H Co 15. 0CilRMOrpaNMbt HMnynbCOB cj>oTOyMHOJKHTenll npH BBTepsane MeJKAy CBeTOBbiMB 
HMnyn~aMB 22 ace:s: (a) H 5 ace:s: (6). CKopocTb paasepTKn-10 aceB:I!ten. 
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16. KpBBble speMe.llaoro paapemeBHB npu pa6oTe ljloTOyMHOlKBTenea oT a -qac-
THil. Pu ~~~~. (a) B OT RCTO'IHBKOB CB&Ta (6), t a -BpeMa 3a~eplKKH HM-

nynbCOB O~HOrO ljloTOyMHOlKBT&nll OT.IIOCRT9nbHO npyroro. 
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p H c. 18. a. Bnox-cxeMa CHCTeMbl aanycKa HCTO'IHHKOB CBeTa. I. renepaTop aanycxa. 
2. renepaTop HaHoceKyHllHbiX HMnynbCOB. 3. PaaseTBHTenb H&HOCeKyHllHbiX 
HMnyn&COB. • 
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