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Han6onee pacnpOCTpaHeHHb!M TIIIIOM HCTO'lHRKa CBeTa, IIpllM0H!il0Mb!M B Ka

'l0CTBe penepHoro cnrHana B CHCTeMax CUHHTnnnRUHOHHb!X C'l~T'lHKOB C BMIInHTYA

HOA CII0KTpOMeTpnen, RBnReTC!il THpaTpOH, B KOTOpOM IIpOHCXOAHT CB0'l8HHe raaa 

BO Bp0M!il pa3pS!Jla. B pa6oTaxll-5/ HCIIOnb3yeTCSI 6e3H8K8nbHb!A THpaTpoa 

TX-46, HM8101I!IIA aeaKTHBHpOBBHHblA MOm16neHOBb!H KaTon. 0CHOBHble CBOACTBa 

CB0TOBblX BCIIbIWeK OT TX-46 HCCnenoBBHbl B/ 1 /. 

B pa6oTe/B/ HCCne~OBBHbl ABB THIIB THpaTpOHOB c xononHblM KBTOAOM 

.Z70U II EC-50. 

HeKOTOpb!e aBTOpb/7 ,8 / HCIIOnb30BanR B Ka'leCTBe IICTO'llll!Ka CBeTa cseqe1111e 

cTeKna Kon6 aneKTpOHHblX naMII npn nonanaann na Hero pacceRHHblX aneKTpOHOB, 

HO B/1/ yTBepJKnaeTCR, 'ITO 'npH HCIIb!TBHHSIX T8Klle HCTO'l!IIIKH IIOK83am1 6onbmy10 

HeCTa6Hnb!IOCTb, HeJKenn TX-46. 

BaKyyMHb!H Tpnon ilM 160 6bm npHMeHeH s/9/. Han6onee llHTepecnoil xapaKTe

pHCTllKOA ero RBnReTC!il 6onbwag CKOpOCTb aapacTaHH!il IIOTel!Ullana. B peaynb~aTe 

speM!il HapacTaHH!il CBeTa nonyqaeTCSI OKOno 25 HCeK. B/10/ OIIllCb!BaeTC!il cneunanb!IO 

paapa6oTaH!laR naMna HaKanRBaHUR c aproHHhIM ttanonHeH11eM. B Ka'leC,TBe penep11blx 

cnrHanos, KOTOpbre no aMnn11Tyne MeHbwe HlllK!leil rpammhl H3MepReMcoro cneKTpa, 

MOlKeT 6b!Tb IIpHMeHeHa HH3KOlll!TeHCl!BHaH CB0TOBaH Monynnuun TepMOIJIYMOB qJOTOKa -

Tona BM0CTe co CUHHTHnnnuuoHHblM CB0TOM/ 111 . Monynupy!OlllHA cur11an OT611paeTC!il 

cneu11anbHbIM <plrnbTpOM Ha aHone <pOTOYMHOlKHTenn. 

HaasaHHble HCTO'lHHKH CBeTa II03BOnHIOT ocy~eCTBHTb CTa6Rnuaaun!O Koa4x!>11uaen

TOB ycnnemrn cpOTOYMHOlKHTenen c TO'lllOCTb!O ;: (0,3+-1,5%). 
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Yny,1memi:e TOTJHOCTH MOl!(eT A8Tb CTa6nnn:aaum1 H KOMIIeHcaum1 n:aMeHeJmft 

caMoro HCTOTJHHK8 CBeTa. Harrpn:Mep, B/l2/ .npn:BOAHTCH HCTOTJHHK CBeTa (naMII8 

Ha1tann:B8HHH ) ,. OXB8TJ0HHblii o6paTHOii: CBH3bIO. B K8TJ0CTBe IlpH0M.IIHK8 CBeTll 

ncrronhayeTCSI <poToconponrnneHHe H3 CdS , KOTOpoe BKnIOTJeHo B uerrb o6paT-

HOii CBSl3H H BnHSieT Ha TOK TJepea naMrry. 

0cHOBHb!0 aell.OCT8TK11, KOTOphIMll o6naA8IOT BbIIIleH83B8HHhle llCTOTJHl!Kll: 

6onhlIIH0 ra6apHTbl, a T8K:1Ke 6onhlilllSI 11 TPYi:tHoperyn11pyeMaSI ann:TenbJIOCTb 

BCilhIIIIKH. C 8lZ'Oii TOTJKH apeanH l!M0IOT upenMymecTBO penepHb!0 llCTOTJHHKll na 

OCHOB0 aneKTponIOMHHecueHTHblX .ltllOHOrl 13/. B pa6oTaxl 14, 15/ OllllCllHbl cne

u11anbHO paapaboTllHHb!e reHepllTOphl Ann IIHTllHllSI TllKllX HCTOTJRllKOB CBeTa. 

B / 14/ HCTOTJHHKll H3 Ga As npHM8HSIIOTCH .ltllSI Kll1!H6poBKH CU8KTPOM8TpHTJe

CKllX TpaKTOB C Kp0MHH0Bb!MH aeTeKTOpaMll. B 1 16/ - 113 Si C a nn Kan116pOBKH 

Cll0KTpOMeTpllTJ0CKHX CUHHTHnnSIUHOHHhIX CTJeTTJHKOB. 

OcHOBHb!MH Tpe6oB8HllSIMH, KOTOpbl0 npeA'bHBnHnHCb npll paapa.6oTK0 onn

CblBl.t0MOro HH)l{e HCTO'IHHK8 penepHoro CBeTonoro CHrHana nnn CUHHTHnnHUHOHHoro 

CTJ/c\TTJHKa, 6binH : 

a)· umpoKnll ·perynnpyeMblll AH8Il830H aMnnHTYAbl CBeTa l SipKOCTb BCilbIIIIKH 

A011)1{H8 COOTBeTCTBOB8Th 8Mll1!HTYA8M CUIIHTnnnHun:ll npn: perncTpaunn nellTpOHOB 

c aaeprnen h-15 MaB). 

6} aecTa6HnhHOCTb peuepaoro cnrHana AOn:iKHa 6b1Tb 3H8TJHTe1IbHO MeHblil8 

paapemeairn, o6ecIIeTJn:BaeMoro CllHHTHnnHUHOHHb!MH C'leTTJHK8MH B na6opaTOpHOM 

nnauaaoae pa6oTJHX TeMnepaTYp ( 25+· 10°c). 

ITonyrrpoBOAHHKO!!b!0 HCTOTJHHKH CBeTa H3 <poc<pnna rannnR ( GaP ) n Kap6nna 

·· KpeMHHH ( Si C ) AOCT8TOTJHO xopomo OTB8TJ8IOT upeA'bSIBneHHblM Tpe6oBllHHSIM 

upn ycnoBnn coanaHHSI cooTBeTcTByromero aneKTpoaHoro reaepaTopa, BKn10TJa10mero 

nx. TaK K8K AnSI 8MIInHTYAHOft CIIeKTpoMeTpllH MO:iKHO HCII011b30B8Tb peuepable 
. . . . 

cnraanbI .llllHTenbHOCTb!O B COTHII H8HOCeKyHA H 6onee, TO nyTJIIIO HCII01!b30B8Tb 

HCTO.TJHHKH upn BK11IOTJeHnH p - D nepexoaon B npHMoM aaupanneann, TJTo 

naeT Bb!Hrpb!III B npKOCTll. 

AMII1111TYJ:t8 CB8TOBOtl BCIIbIIIIKll uonynpOBOJ:tHllKOBOro HCTOTJH11K8 CBeTa 

npouopu11011anbHa aMnnnTyne ToKa, upoxonHmero TJepea aero 
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rne ICB -aMnnnTyna CBeTOBOii BCilbIIIIKllj K -K08ql~HUH0HT nponopHUOH811bHOCTll, 

BKnIOTJllIOIIIHft KB8HTOBblft Bb!XOAj E -annnryna HMnynbCa HanpSI:iKeHHH npnno>KeH·-

·Horo K p-n nepexony HCTO'IHHKa,, R • -AHH8MH'l0CJ1:0e COilpOTHB110HHe HCTOTJ -
.llHH. HCT. 

HHKa CimTa. 

ITpn C03.tl"llHHH perrepHoft CB0TOBOft BCilbIIIIKH HenocTBTQ'lHO o6ecne'IHTh IIOCTO

SIHCTBO E , T8K KSK o6hITJHO npKOCTb nonynpOBOAHIIKOBh!X KCTOTJRHKOB CBOTa 

HBnHeTCSl <J,yHKullett T8MnepaTyphl ( TeMnepaTYPHblft Koatb<P11u11e11T M0:1K0T 6h!Tb 

It8K II0110l!Cl!T8nbllh!M, T8K H OTpnuaTenbHbIM). Heo6xOAHMO BB0CT11 TOMIIepaTyp

HYIO CTa611nnaaun10 llnH napaMeTpll'leCKYIO KOMII8HCllUHIO. KaK cnenyeT H3 (1), 

AllH KOMneacaunn M0)1{110 BKnIO'lHTb TepMOCOilpOTHBneHne nocneAOBaTenhHO C HCTO'I

HHKOM CBeTa, ecnn TeMrrepaTypHhlfi Koa¢¢nuneHT HCTO'IHHKB HMeeT nonHpHOCTb, 

06pa
0

TllYIO rronSipHOCTH. Koa¢¢nuneHTa y TepMOCOilpOTHBneHHSI • HnH MOlKHO o6ec

II8TJHTb H3M01!0HHe nenHTJHHbl E C TeMrrepaTypoa. 3TH ABa npnaunna nnnrocTpn

pyroTCH mi pnc. 1 ("a" n "61. ITo uepnoMy npnaunny Bhlnonnea reaepaTop cae-

TOBb!X cnraanoB' l4/ , no BTOpOMY - OllHCbIB80MlHiii HHJK0. HanpH JKeHne E 

coanaeTCSI Ha COilpOTHBneHHH R IIpH npoTeKaann qepeo aero naMeHHromerocH 

c TeMnepaTypoft ToKa I. ITpnaunnnanbHaH cxeMa renepaTopa penepJJh!X cnraanoB 

npnaeneaa H8 pnc. 2. 'faK K8K AllSI o5ecneTJeHHH Tpe6yeMoft S!pKOCTH K HCTO'IHHK8M 

CB0T8 aeo6xOAHMO IIpHKnaAh!BllTb uaupnlKeH11e"n H8CKOnhKO necHTKOB BOllbT, B 

KaqeCTB8 KnIOTJll HCIIOnbayeTCH MOmHhlll KpeMHH8Bblft Tpll1!311CTOp T 3' KOTOphlft 

oTnnpaeTCH 118 npeMSI neftCTBHSI BXOAHoro cnraana. TpaH3HCTOpbl T 1 H T 2 cny

lKllT AllH o6ecneTJeHHH TOKa OTIIHpaHHH KnIOTJ8. HanpSill<8HHe, IIpHKnllAbIBaeMoe K 

HCToqHHKY CB8T8, coanaeTCSI Ha RC uenoTJKe OT npoTeKaHHH TJepea coupoTnnne-

HHe R TOKll TpllH3HCTopa T4. ITopSIAOK BenHTJHHhl TOK8 n RC !!hl6HpaeTcll Ta

KHM • TJT06h! o6·ecneTJHTb BOCCTllHOBneHHC HllIIPSlll<0J!HSI Ha KOHA0HCllTOpe C BO 

BpeMSI nayabl. ITpH'lHHOft TeMnepaTypaon H0CT86HnbHOCTH y naHHOft cxeMbl HBnHeTCSI 

ae, TOllbKO aecTa6nnbHOCTb HCTOTJHHKOB CB0Ta, HO T8KJK0 n OCTanbHbIX aneM0HTOB, 

oco6eHHO KnIO'lll (T 3) H renepaTopa TOKa ( T 4), II08TOMY aeo6XOAHMll KOMne11ca

llHH nx cyMMapaoro BllHHHHSI. 3To nerKo AOCTnraeTcSI BKn10'1eHneM TepMoconpo

THBneanll C OTPHII8T81!bllhlM TeMrrepaTypHh!M KOa<!,<J,nuneHTOM B uenb 6aah! T 4 

R 
1 

-nnH cyMMapaoro 0Tpn11aTenhHoro TeMrrepaTypaoro 11:oaqi¢nuneaTa, 

R -AnH nonOJKHTenbHOro) • 
2 

Eh!no naroronn7110 n HCIIbITaao 9 cxeM reaepaTopon peuepHhlX cnr11anon 

COBMeCTHO co CIIHHTHnnnunoHHb!MH CTJeTTJHK8MH, KOTOpb!8 npe.aHB3HllTJ0Hbl nnn 

,. 
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BKnI0'leHnSI B MH0roKananbHYIO cneKTpoMeTpll'-!eCKYIO cncTeMy, perncTpnpy10m:y10 

CIIeKTP HeiiTp0H0B. B CUIIHTnnmtUH0HHhIX C'll\T'IHK8X ncnonb30B8nHcb q>OTOYMHO>J{H-

Tenn 56 - AVP n CTHnb6eH. 3neKTponIOMHHecueHTHble Llll0Llbl na q,ocq,mrn ran-

nnsi BM0HTHp0B8Hbl B CBeT0B0!lhl ( B03M0lKH0 ncnonb30B8HHe T8K>1{e llH0ll0B na 

Si C ) • PerynnpoEK8 SipK0CTH BCilbllllKII npoH3B0.!lHnacb nanpsrnrnHneM E 

M8KCHM8nbH0e 3H8'!eHHe K0T0poro ll0CTHrano 75 B, conp0THBneHneM R , nn6o 

T0K0M 6a3bl Tp8H3HCTopa T 4· JlnnTenbHOCTb nMnynbC0B Ha Bh!X0/le lfioTOYMHOJKH

Teneil: OT CBeT0BbIX BCilbillleK 0,51-l MKCeK, BpeMSI napaCT8HHSI 0, 1 !-0,2 MKCeK. 

Ha pnc. 3 npnBeneHbl TeMnepaTypHbie 38BHCHM0CTH .am1 o6onx B03M0>KHb!X 

cny'laea: a) C cyMM8pHblM 0TpnuaTenbHblM TeMnepaTypHblM KoalfiitinuneHTOM n 

6) c nono>KHTenbHhIM. I1pn aaeneHHH TepMoKoMnencaunn TeMnepaTypHaSI HecTa6nnb-
o ' 

H0CTb C0CTaBnna MeHee 0, 2% I c. ITpn Heo6XOllHMOCTll 9T8 Be/lH'IHH8 M0>KeT 6b!Tb 

yMeHbllleHa non6opoM TepMoconpoTnaneHnii. ITpenenbHOe aHa'!eHne onpenensieTcSI 

T0'IH0CTb!O /IHHeapnaaunn TeMnepaTypH0ii 38BHCHM0CTH 8Mil/lHTYLlhl CBeTa ll 

TepMoconpoTnBneHHSI B 38ll8HH0M nnanaaoHe TeMnepaTyp. EcTeCTBeHHO, 'IT0 C 

yMeHbllleHneM nocnengero M0>KH0 ll0CTH'lb 60/lblllett T0'IH0CTH. 

B 38K/IIO'!eHne aBT0pbI Bbtpa>1m10T 611aronapHocTb .IO.K.AKHMOBY, K.O.OraHe

CSIHY n B.H.PbIKannHy aa coaeThl n 06cy>1{/leHne peaynhTaToB, a TaK»rn IO.IT.ITpo

KO<pbeay H H.B.llbtM6ynoBy 38 Il0M0IIl:b npn TepM0HCilbIT8HHSIX. 
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Pnc. I. naa MeToAa napaMeTpnqecKoli KOMneacaunn TeMnepaTypaoll aecTaonru,
aocTn aMnnnTyAbl caeTOaoro cnraana: 
a) nocneAoBaTenbHoe BKmoqeane TepMoconpoTnanean!I; 
6) BKnro'leHHe HCTO'lHHKB ·snc, H3MeH!IIOIUeitC!I C TeMnepaTypol!. 

R* 
2,4K 
c5er 
~ 

flpuMel./aHue: Conpomua.neHUf/1 000.3Ha'l@HHbte ·· .3Hal.(K0M: 
no8oupaHJmCfl nptJ HacmpotlKe . ; 

Pnc. 2. IlpHHUHITHBnhHB!I cxeMa reaepaTopa penepHblX CBeTOBbIX CHraanoB An!! 
CUHHTHnn!IUHOHHOro C'l~T'lHKB. 
( T c2T301; T 

2
- IT308; T 3- I1701A; T4- I1303). 
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