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1. BBEllEHI1E 

B rrocne a HHe roaN rrpODOllHnHCb HHTeHCHBHNe Hccnc a O

BaHH5I / 1/ CBOHCTB nnaCTMaCCOBblX CUHHTHnJl5lTopOB (nC) 

C u enb IO Y TO'-lHCHH5I xapaKTepHcniK, BnH,lIOILlHX 118 TOLIHOC Tb 

HccnellonaHHM B 5l1lepI-!OH cPH3HKe, B 9aCTIIOCTK, 1-1a BpeMeH

Hoe pa3peweHI1e rrpK 113MepeIIK5IX Me TonO M Bpe Me HH npone

Ta. AHanH3, Bhl rron HeHHhlH AKHMOS b l M H a p / 2 / , nOKB3Bn, 

'-ITO nepexoll K CUHHTHnn 51 TOp aM C M anl-l M H rrOCT0 51H lIhI M K 

spe M e HH lIapaCTallH51 nacT CYIIleCTBeHHoe ynY 9w e rme pa3

pewalOw e ro s p eMerm cneKTpOMeTpOB n o BpeMeHH nponeTa. 

n epeaa'-Ia 91-leprHH B nc H3Y'-IC I! a Ma no, K 60nbwHHCTDO 

Hccneaona rm i1 OCHODaHO Ha K c nonb30B aH HH CPYHK UHK BbICBe
/ 3/

9KBaHK5I, [lbI SeneH Hoi1 EHPK COM - , Iln51 >KH f1K HX CUHHTHnn5l

Top oa , KOTOpa51 n nepsoM rrpH6nK>KeHHK npKMcHHMa K K 

rrn aC T M aCCOBLIM. l ' : I!TeHCH BHoC Tb KcnycKaHK5J <JOTOI-IO~~ n(t) 
B qloToHax /c nByxypoBHeBoH CKCTeMbJ (p K C . 1) rrpH ycno

B HK, '-lTO nepcxon H3 a036Y>KlleHH Oro COCT 05lHK5I C BpeMe

HeM >KH31lf{ T 1 B np OMe>KY TOlJ:I! Oe He perHcTpKpyeTC51 nrrJIa 

pnTYpO~, OIIpea e n5Je TC5I COOTHoweHKeM 

N -t/r2 -t!T 1 
n (t) ---(e -e ( 1 ) 

T 2 - T 1 

rnc N -n o nHoe '-IKCnO (,OT)H013 , T2 - Bpe'l.151 >KH3HK np o 

Me>KYTO'-IHOrO ypOBH5I (BpeM5I BbICBelJ:KBaHHH). 

Ha6n!OaaeMa51 3aSK CKMOCTb KHTeH C KBHOC TK CSeg eH H51 

0 1' BpeVleHH, KaK K3BecTHo, Bblpa>KaeTC5J KHrerpanOM cBcpr

KK 

00 

I(t) ~ f <p(~)n(t- ()d(, 	 (2 ) 
-t 

rne ¢(~ )-cPYHKUK51 apehleHHoro pa3pewBHHH annapBryphl, 

KOTOpa51 B HaHJeM cny'-IBe 	 OIIHCbIBaeTC5I HopManbllhll.1 paclIpe
2aeneHHeM C aKcnepcHeH a 
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HI1 )I(e OlIl1Ca H cn e KTpO i\ie rp nn H I1C CI1eIlOSa lll1>I npoue CCOB 

npe o6pa30BaH HR a Hepr l111 B CllHHTl1nnRTOpe, Ha~I1HaR C MO

ie HTa nonaaallHR 3ap51 ll,e Hlloi1 'laCTHUbl B TeneCKon . a TaK )I( C 

npl1BeileH Me ron 06pa60TKH rI1CTOrpD t, l i\i cneK TpO Me Tp D 

Ii pe3ynbTaTbi 113M epelH151 Bp e l\ le Hll!dX xaraKTCpl1CTI1K 7 1 

H 72 nnH n51TH Bl1aOB DC. 

2. e D E KTPOM ETP 

B COOTSe TCTBI1H C 3aaa~eA I1ccnen OBaHI1H npoueCCOB 

npe06pa3 0aa HHR sHeprHH B Clll1HTl1nnR TOpe pa3pa60TaH 

cn e KTp oM8Tp . a oCHoay KOToporo nono* eH onHo¢oToHH ~ A 

Me Ton / 51 • OTnl1'-IaIOllll1ii c5J OT 11 3BeCTHbiX np I1 6 0p oa, npl1

MeHHe MbJX n n51 SToA uenl1. TeM, 'ITO TCJIe CKOn ero COCTOl1T 

fl3 Tpex CLl e T'lI1K OB. Oal1H 113 KOTOpbJX - 'IOpe JIKOBC KHi1, 

a Il e a apyrl1x - CllflH TI1 Jl !HIU I10HH bl e . B COC TaB cneKTpOMeT

pa BXoa l'IT CI1Cr e Ma 6blCTpOri 3n e K TPOHI1 JOI B CTBI-lllapTe 

KAM AK ' 6 1 11 MHorOKaHollb ll J., l ii a rvm JI IiTYIl Hbli,j aHaJli.j ~~a Top . 
rl1CTOrp a i\Hvl bl cne KTpoMe Tpa nocTynaJlI1 Ha 38M nn>! 0 6 

pa60TKH OFF LINE fI oIqJe Llene lll15'1 I1CH!IIH hIX BpeMe HHblX 

2 

xapaKTepl1CTHK I1cclIe llyeMbJX 06pa3lloB. Ha p 11 C. 2 npl1Be

lleHa 6JIOK-C Xe Ma cneKTpOMeTpa, lIa p 11 C. 3 - cxe Ma 

KOHC TpYKll l1H TeneCK ona • 

• 

~ 

P 11 C. 2. EJIOK-cxe Ma cneK Tp OMeTpa. ~3Y l -~3Y3 - Tene

CK on X PI020 ; <P I 11 <p2 - <pOpMHpOBaTeJII1 2~eD l ; ll l - ll4 
IlHCKp HMI1Ha TOpbJ; eCI H CC2 - cxeMJ.,! COBnaneHH i1; DCI 
H IlC 2 - nepe C'IeTHble cxeMbl ; Bl 11 B2 - nl1HeMHble BopOTa; 

BAK - KOHBep TOp BpeMSI- a Mnn I1TynHblH; MAA - MHorOKa

HaJIb HbJH aMnnHTyaH bJH aHaJIH3aTOp. 

TeneCKon o6nY'lanc51 I1 CTO'lHHKOM 6eTa-'IaCTI1U ·CTpOH

uI1H-90'" C Ma KCI1MsnbHOif SHepr l1 eH s neKTpOHoa 2,26 M aB. 

Don I1 CTO'lHI1KOM pacnono*eH panHaTOp BaBl1nOaa-YepeHKo

Ba 113 OnTH'IeCKOrO CTeKJIS pS3MepOM 3 x50 x50 MM 3 • 

CBeT OT KOToporo yepe3 caeToaon nonanan Ha KaToa n ep

Boro 6a30Boro CPOTOYMHO)::Wr'eJISI. Dpl1 onYllleHHOM 3KpaHe (6) 

'IepeHKOB c Koe H3 nY'l8Hfle nonanano TaK*e Ha KaTon BTOpO

I'O 6a30Boro CPOTOYMIJO*I1TenR 'Iepe3 HpflcoaylO nHa<pparMY. 

3 
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PHC. 3. KOHCTPYKlllfQ TeJ1eCKona. 1,9 If 12 - ¢OTOYMIIOJKH

TeJ1H XPI020, 2 - CBeTOBon. 3 If 6 - qepH blti 3 KpaH, 4 _ 
6eTa-IfCTOqHHK, 5 - qepeHKOBcKlfH panlfBTop, 7 - ~ccne
nyeMbJH cllHHT~nJ15ITOp, 8 - cllHHTlln.rHlTOp MOHHTOpl-IOro 

CqeTqHKa, 10 - n~a~parMa ~p~COBa5I, 11 - i1H a <pparMa. 

TlepB blM qJOTOYMHOJKHl'enb aanaBan HaqanO OTCqeTa BpeMeHH, 

BTOPOI1 perlfCTpHpOBan MOMeHT nOQBneHHQ OnHHOqHbIX ¢OTD

HOB. TIPH llonHHTOM 3KpaHe H3nYQeHHe Ifa TOHKOI1 rpaHH 

HccnenyeMoro CllHHTlfnnHTopa nonanano Ha BTOPOI1 ~OTO

YMHOJKHTenb, KOTOPhll1 H B 31'011.1 cnyqae perHCTp~pOBan 

OnHHOQHhle ~OTOHhl. TaKHM 06pa30M, 06a 6a30BhlX CqeTqRKa 

pa60TanH KaK B rrepBOM cnyqae, Korna perHCTp~pOBanlf 

3TanOHHoe BpeMeHHoe pacnpeneneHHe, TaK H BO BTOPOM, 

Korna per~CTpHpOBanOCb pacrrpeneneH~e 01' HccnenyeMoro 

06paaua, - B onHHaKOBbIX ycnOBHQX. B pe3YllbTaTe TOqHOCTb 

BocrrpOH3BeneHHQ flaMepeHlfi1 rrOBLIClfnaCb. TIon HccnenyeMbIM 

CUHHTHlIlIHTOPOM nOMewallHCb an~MHHHeBhle nornOTHTellH 

nnH HCKn~qeHHQ MQrKoi1 qaCTH cneKTpa IfCTOqHHKa . 

TpeTHI1 CqeTqHK - MOHHTOPHhll1, OH 3anaBan anepTypy 

TeneCKona H perHCTpHpOBan JKeCTKY~ qaCTb crreKTpa HCTOq

HHKa. BKn~QeHHe MOHHTopHoro CqeTq~Ka rrOKa 3aHO Ha 

pH C. 2. B c neKTpoMeTpe Hcnonb30BaHbI ¢OTOYMHOJKHTenH 

THrra XP1020 H <pOpMHpoBaTenH THna 2cf:lCTII / 71 • 
Bce r1:oToYMHOJKHTenH 6blnH HaCTpoeHbI Ha orrTHManbHbIH 

BpeMe HlloH peJKlfM, KOTOPbIH coxpaHHlICH rrpH OTHOC.f\T enbHLlX 

H3M e peHHHx pa3J1HqHhlX 06pa3lloB. 

3. HACTPOHKA C4ET411 KA cj:lOTOHOB 

HaC TpoAKa CqeTq~Ka <pOTOHOB Ha onHo~oToHHhlti pe~~ M 

npO~3Bon~naCb cneny~WHM 06pa30M . O epen ¢oToKaTonoM 

6hInH nOMeweH hl CB e TOBOH n Hon , nflTa eMbl H 01' reHepaTopa 

KOPOTKflX flM llynbcoB, H flB a 1101I5IpOHn a. Yl M rrY1lbCbI 01' ~OTO

Y MHOJKfl T enQ nocTynanH Ha 1iflHei1Hhle BopOTa H nanee - Ha 

MHorOK a HallbHblJ1 aMllnH Ty n Hb Ji1 aHanH3aTOp. nHHe~iHble BO

pOTa OTKpbIBanflCb reIIepaTopOM q e pe3 ~OpMlfpOBaTenb. 

ilnQ nlfTaHHQ ~OTOY I\'I I IOJKHTenH non6lfpanOCb TaKoe HanpHJKe

HH e, nplf KOTOPOM M aKCHMY M aMnnlfTynHoro cneKTpa He 

C M eWanC5I no nOKaaaHHQM aMnnHTynHoro a HanH3aTopa. ilpy

rHMH cnOB8MH, nOlIOJKeHfle M aKCH M YMa cneKTpa He aaBHCeJl0 

01' HanpH}!<eHHQ nHTaHH Q cf:l3Y. 
Ha pH C. 4 nOKa3aHbl TpH aMllnHTyn Hblx crreKTpa, CIHI

ThlX aa OnHHaKOBoe BpeM H. OepBhlM COOTBeTcTByeT MaKCH

ManbHOH HHTeHCH BHOCTIf CBeTa, nocTyna~wero 01' CBeTO

mlona qepe3 ·nOJ1Hp OlfnbJ Ha ~OTOKaTon (100 % ), BTOPOH 

10DD 

100 NKDHO.lQ 

PH C. 4. AMnnHTyLlHble crreKTpbl CqeTQHKa <pOTOHOB. - MHO

ro<poToHH hIH, 2 - rrpOMeJKYTOqHblH., 3 - onHo~oToHHblti. 
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25 % H TpeTHti: - 6%.113 pHcYHKa BHJlHO, 'ITO rrepBblJi 

CrreKTp COOTBeTcTByeT MHOrO~OTOHHOMY peMHMy, BTOpoA -

rrpOMeMYTO'lHOMY, a TpeTHA - OJlHO~OTOHHOMY. 

npB pa60Te crreKTpOMeTpa B OAHOcPOTOHHOM peMHMe 

Hcnonb30sanacb HpHcoBaSl JlHacPparMa, C nOMOillblO KOTo

poA HCCneJlyeMoe H3nY'leHHe ocna6nSlnocb TaK, 'lT06hl Ha 

KaMOhle 50-100 CBeTOBhlX HMrrynbcoB BO BTOPOM ~OTOYMHO

MHTene perHCTpHpOBancSl TonbKO OOHH. TaKoe ocna6neHHe 

H3n-Y'leHHSl He06xoOHMO JlnSl Toro, 'lT06bJ nOLlLlepMHBaTb 

BepOHTilOCTb perHCTpaUHH JlByX HnH 60nee <poToaneKTpoHoB 

B OOHOM CBeTOBOM HMnynbce Ha rrpeHe6peMHMo ManOM 

YPOBHe. 

4. OEPA3U~ CUHHTHnn~TOPOB 

nnH HccneaOBaHHH BpeMeHHhlX xapaKTepHCTHK 6hlllH 

I3bJ6paHbJ TpH rpynnbI nc aa OCHOBe nonHCTHpona. B nep

BYIO rpynny BownH CUHHTHnnHTOpw, coaep~aillHe TonbKO 

nepBH'lHble nJOMHHeCUlfpYJOillHe a06aBKH - PBn H P -Tep

cPel:IlW, BO BTOpyJO - TonbKO BToplf'lHLJe - POPOP H TPB, 

B TpeTblO - rrepBH'lHble II' BTOpH'lHble - p -TeP<PeHHJl + 
+ POPOP. KOHueHTpaUHSl a THX Ll06aBOK rrpHBeoeHa HHMe. 

06pa3Uhl rrpeaCTaBnHnH c060A rrnaCTHHKH pa3MepOM 

i x 50 x 50 MM 3 C rrOlIHpOaaHHblMH rroae"pXHOCTHMH. Bce 

nOBepxHocTH, KpoMe 06pailleHHoA B CTOPOHY C'leT'lHKa 

<pOTOHOB, 6blnH 3a'lepHeHbl. 

naHHOe HccneAoBaHHe HBnHeTCH rrpoaonMeHHeM pa60Thl / 8~ 
B KOTOpoA nOKa3aHo, 'lTO cUHHTHnnHTop C 006aBK0l1 PBn 

B rronHcTHpone 06naoaeT BeCbMa KOPOTKHM BpeMeHeM 

BbICBe'lHBaHHH. 

5, PE3ynbTATbl Y13MEPEHHI1 

LlnH rronY'leHHSl BpeMeHHblx xapaKTepHcTHK T 1 H T 2 6blCT~ 

pon KOMrrOHeHThl cPnyopecueHUHH nc - rrOCTOHHHhlX Hapa

CTaHHH H BpeMeHH a blCBe'lHBaHHSl, Hcrronb30BanaCb Ha 3BM 

rrporpaMMa rrOHCKa MaKCHMYMa <PYHKUHH rrpaBaorroa06HH 
MeTOaOM nHHeapH3aUHH - FUMILI/91 rro rHCTorpaMMaM 

crreKTpoMeTpa. 

3KcrrepHMeHTsnbHhle LlaHHhle cpaBHHBanHcb C 3aBHCH

MOCTblO HHTeHC0BHOCTH CBe'leHHH OT BpeMeHH (2). Pe3ynb


TaThl HaWHX H3MepeHHA H orry6JlHKOBaHHhle B pa60Tax / 41 


H/ 101 nOK83aHbJ B l' a 6 n If U e. 


Ta6nHua 

BpeMeHHble xapaKTepHcTIiKH H cBeToBoA BblXoa CUHHTl-WnSI

Topoa: PBn - 2-<peHHn-5(4-6HcPeHHnHn) 1,3,4 OKcaOHa30n; 

TP - rrapa-Tep<peHHn; POPOP - 1,4-JlH-/2- (5-<peHHnoKca

30nHn)/-6eH30n; TPB - 1,I',4,4'-TeTpacpeHHn6YTaAHeH-I,3 

CItHHTIIJWI~Op lloCTWIlIHWI 
BPeIoteHJI 

IUlJl8CTWlllll, 
nc, T 1 

13p6MII BW CBe'lllllBllllll, 
HC, 

T 2 

hplITepHll 
corJlllcJIR 

X2 

CBeTOBoll 
BIUO.ll % 

liaH/lhle,
nplllle)1eH!!lie 
B pa60TIU 

[4] II [10J 

PBll 3,5% 

l'P 2 ,0% 

POPOP 1,0% 

TPB O,5!C 

'I'P 2S + 

+ POPOP O,02!C 

59 ! 5 

'15 :!: I 

222 :!: 9 

120 :!: 6 

786 :!:69 

1,402 ! 0,018 

1, '145:!: 0,005 

I 
4,21 7 :!: O,II9 

5,481 :!: o,no 

2,320 :!: 0,156 

1,53 

0,9'1 

1,68 

1,'/8 

1,62 

100 

73 

40 

8iJ 

II5 

-
-

f 2 -5HC 14/ 

1 1 -O,65Hc 

T C) 5 112 -."" , HC 
.01 

CaeTOBOH BblXOLl CUHHTHnnSITOpOB OTHOCHTeJlbHO nepBoro 

06pa3ua B l' a 6 n Hue H3MepeH rrpH rroMOlHH H3MepHTenb

HOH ronoaKH aMrrllHTYJlHOrO aHanH3aTopa, COAepMaUleA 

cPOTOYMHo~HTellb 150 AVPH HHTerpaTOp, aMrrnHI'YAa 01' Ko

Toporo rrponopUHOHanbHa nnoillaAH HMrrynbca. 

3TanoHHoe BpeMeHHoe pacrrpeJleneHHe <PYHKUHH pa3pe

weHHH arrrrapaTypbJ TaK~e 06pa6aTblBanocb Ha 3BM. Arr

npOKCHMaUHSl ero <PYHKuHeA rayccs rronY'leHa C KpHTepHeM 

cornaCH51 X 2= 1,25 Ha CTerreHb cB060Abl. C TaHoapTHoe 

OTKnOHeH~e HopManbHoro pacnpeaeneHHSI COCTaBn51nO 

O,425~O,005 IiC (owH6Ka 30eCb H Jlanee - cTaTHCTH'leCKa51). 

nOnO>l{eHl1e OCH cPYlIKUHH raycca onpellenSlnocb HacTpoHK OH 

crreKTpoMeTpa Ha 'lCPCIIKOBCKOM H3nY'leHHH H 3aoaBano 

Ha'{ano OTC'leTY BpeMeHH. 

THnH'lHble BpeMeHHLl e crreKTpbl, Ha6nJOAaeMble B OOHO

cPOTOHHOM pe}l(H Me crreKTp o MeTpa, rrOKa3aHbI Ha p Ii c. 5a. 

7 6 
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PH C. 5. THnW'-IHble BpeMeHHule CneKTpf,l. a - cneKTpbl, 
Ha6n~naeM~e B onHo~oToHHOM pe*HMe cneKTpoMeTp~ 
1 -	 annapaTypHaH ~YHKUH5I, 2 - DC C P BLl, 3 - DC C 
p-Tep~eHlwoM+POPOP. 6 - cneKTpbl cjJnyopecueHuHH, no
cTpoeHHble no ~opMyne (1): 1 - DC C PBLl, 2 - DC 
C p-Tep~eHHnoM + POPOP. 

AnnapaTYPHaH ~YHKUHH H cneKTpw cUHHTHnnHTopoB nOKa
aaHbI cnnOWHbI MH nl1HHHMI1 B Tex 06naCT5IX, r Ete 3KCnepl1
MeHTanbHhle naHH~e XopOWO annpOKCHMHPY~TC5I cOOTBeT
CTBYJOlllHMH cpopMynaMH. TO<{KaMH nOKaaaHbl 06nacTH cneK
TPOB, KOTop~e B naHHoB pa60Te He I1CCnenOBanHcb. 
MenneHHa51 KOMnOHeHTa He Y<{HTbIBanaCb. 

CneKTpbl ~nyopecueHllHH, nOCTpoeHHble no ~opMyne (1), 
npHBeneHbJ Ha PH c. 56, l1 a KOToporo Bl1nHO, qTO aMnnHTy

8 

na ~nyopeClle[[IlHI! y CllHllTl1nn5lrOpa C n06aBKoH PBLl npH
MepHO B nBa paaa 60nbllle, qeM y CIlI1HTHnn~Topa c no
6aBKaMl1 P -Tep¢eHl-Wa H POPOP, HeCMOTpH lIa TO, <{TO 
CBerOBoH BblXon BToporo Ha 15 '-)~ 60nbwe, <{ eM y nepBoro. 

ABTOphl BblpWKaJOT 6naronapHOCTb aa HHTepec K naHHoH 

pa60Te H nOne.3Hble nHCKYCCHH VI.A.ronYTBI!HY, )V\.fleHllH, 

A.A.DoBTopeflKO, M.Ll.Wa~paHoBY , n.H.Eapa6aw. 
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