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·C IlOHBneHHeM na3epoB C H3M8HH8M08 JJ.RHH08 BORHU H3nyqeHHH 
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MeTOJJ.U _ na3epH08 cneKTpOCKOilHH npoqHQ YTBepJJ.HRHCb B npaKTHKe 

rr.nepHO-<JlH3HqecKoro 3KcnepHM8HTa [ l). · CBepXTOHKaH c-i:pyKTypa . H 
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H30TOnHqecK'H8. C.UBHr aTOMHUX cneKTpOB co.nepl!CaT · HHCJlOpMaumo 0 
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CilHHax.; MarHHTHUX MOM8HTaX H H3MeHeHHHX sfe.nHeKBa.npaTHqHUX 

3apl'!.!l0BUX · pa.JlHYCOB f!.Uep ~-,, 

qyBCTBHTenbHOCTb '~a3epHUX MeTO.!lOB .!lOCTaTO'-IHO BUCO Ka·. 
• j ' ., 

Hanpmrnp, ila3epHo~cp~yopecU:eHTH~8 
I ·, 

M8TOJI. · C HCilORb30BaHH8M 

uenpepUBHOrO ' na3epHOI'O H3nyqeHHfl. J]03BORSI8T pa6oTaTb C 

IlOTOKaMH 10
6
-1q

7 aTOMOB . B ceKyH.ny H perHcTpHpoBaTb' 109-1010 

aToMoB, np1icy-rcTBY101UHX B ·06pa3ueCl, 2 J. npH· Hcnonb3oBaHHH 

~O.JlYRHpOBaHHO,O HMnynhCHO,O H3niqeHHSI qyBCTBHTenbHOCTb MOl!C8T 

6UTb IlOBUWeHa eme npHMepHO Ha. nopH.!lOK~ qTQ CBH3aHO' C 
' '' . ' . ' ... 

cymecTB8HHUM yMeHbW8HH8M cp6Ha OT pa3nH~HUX iHnOB 3acieTOK. 

1. na3epHu8 cneKTpoMeTp 

B ·HacToHmee apeMH B -Jia6opaTopHH si.nepuuk. :peaKUHll omrn 

C03.UaH R~3epHU8 cneKTpOMeTp _Ha · OCHOBe . _KOMITR8KC_a na3epOB [ 3 ]_: 
' ,. ) . ',-

na3epa Ha napax M8.!lH H na3epa Ha_ .KpacHTenHX - ( PHC. 1) • ' 

nuep. 
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15noK 

PHc.1.~yHKUHOHan&HaSI . . ' 

cxeMa na3epHoro 

cpeKTpOMeTpa. 

nocne.nHH8_no3BOnHeT H3M8HHTb .nnHHY BOnHU na3ep~oro HinyqeHHH 

B .nHana3o~e 530 _+ 720 HM. Jia3epHoe H3nyqeHHe. xapaKTep1rnyeTcH 

cne.ny10mHMH napaMeTpaMH:,qacToTa cne.noaaHHH na3epHUX HMnynhcOB 

.( 

(t: 
r 

·' 

JI 
l ll I 
~ i 
Ii/ 
I 

© 061.e.a;ID1et1HL1il IDICTH1YJ . .!J.!l~u1,1x..m:.cne.a:o~6aL...l.99J ' - - / TI 
s:· J' ~ ~ 

,•'·_?::.r,::. :·.:__: .-.. '~ - _,.. ' 

z 11 Kru, .!lRHT8RbHOCTb HMnynbca z 15 HC, cpeiHHH MOmHOCTb 

H3nyqeHH.II nocne na3epa Ha KpacHTen.11x ~ 100 MBT; !wHpH~a na3ep-
-1 I 

HOR RHHHH nopHJJ.Ka 0,03 CM (1,1 rru). 
nyqoK HccneJJ.yeMUX aTOMOB c03.!laaTcH c noMomhlO HarpeaaeMoro 

I 
TaHTanoaoro THrnn H ¢opMHpyeTc.ll Ha6opoM JJ.Ha¢par¥· 

ATOMHUR nyqoK, na3epHoe H3nyqeHHe H OCb cl):3Y pacnonolll'.eHU 

opToroHanbHO JJ.pyr JJ.pyry • 
B036yXJ1.eHHUe HMnyn&CHUM na3epHUM H3nyqeHHeM aroMU •.. i 

HCnycKalOT 

¢0TOKaTO.!l ¢0TOHU, KOTopue ¢oKycHpyIOTC.II CHCTeM08 CBeToc6opa Ha 
¢oTo3neKTpOHHoro yMHOlll'.HTen.11. H perHcTpHpyeTc.11I c 3a.neplll'.K08 

. I 
6onee 20 He. 3aJJ.epl!CKa Hec:i6xo.UHMa .nn.11 Toro, qio6u HCKn10qHTb 

perHcTpaUHIO pacce.11HHUX ¢oTOHOB BO BpeM.11 na3epHb8 acnuwKH, a 

perHCTpHpoBaTb TORbKO qJOTOHU, CB.113aHHUe C nep'.exo)l.aMH_ Melll'..!lY 

aTOMHUMH ypoBH.IIMH. IlpO.!lORlll'.HTenbHOCTb perHCTpaUHli onpeJJ.en.11eTC.II 

apeMeHeM l!CH3HH ao36yxJJ.eHttoro aTOMHoro ypoBHH. 
1 

2. 9neKTpoHHKa na3epHoro cneKTpoMeTpa 
BnoK-CXeMa 3neKTpOHH08 qacTH ycTaHOBKH npHBe.!leHa Ha pHC.2. 
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PHC.2.BROK-CXeMa perHCTpHpy10me8·3neKTpOHHKH c~eKTpOMeTpa. 

I 
HMnynbCU C qJOT03neKTpOHHOro yMHOlll'.HTen.11 cl)9Y-100 nocne ycHneHH.11 

. I 
6ucTpUM ycHnHTeneM 1501 POLON no.naIOTC.11 Ha ~OpMHpOBaTenb-
JI.HCKpHMHHaTOp KJI353 [4) H,nocne npeo6pa30BaHH.II ,ypoaHeR 9CJI B 
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ypOBHH NIM 6JIOKOM Kfl351 [4], Ha pa3BeTBHTeJih 4P4. C¢0pMHpO-

BaHHl:le HMilYJihCl:l perHCTpHpyIOTCH .llB yxKaHaJibHl:lM, cqeT'iHKOM 

KC021[5]. CqeT'iHKH pa6oTaIOT nonepeMeHHO, 'iT061:l HCKJIIO'iHTb 

IlOTepH HH¢0pMaUHH BO BpeMSI C'iHTl:lBaHHSI. BXO.lll:l "3anpeT" 

cqeT'iHKa KC021 ynpaBJIHIOTCH HMilYJihCaMH, Bl:lpa6aTl:lBaeMl:lMH 6JIOKOM 

opraHH3aUHH. BpeMeHHaSI nocJie.noaaTeJibHOCTb CHrHaJIOB ynpaBJieHHH 

pexHMOM C'ieTa H306paxeHa Ha pHC, 3. HMilYJibCl:l CHHXpOHH3aQHH, 
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PHC.3, BpeMeHHaSI .nHarpaMMa CHrHaJIOB ynpaBJieHHH. 

CBH3aHHbie C JiasepHbIM 113JiyqeHIIeM, CHHMaeMl:le C ¢0TOTpaH311CTOpa 

(~T p11c.2, nocJie.UOBaTeJibHOCTb 1 Ha p11C.3), 3a,uepx11aa10TCH Ha 

BpeMH, 60JibWee .llJll1TeJibHOCTl1 11MilYJibca 3acBeTK11 Jia3epoM ~3~ 11 

3anycKaIOT ¢0pM11pOBaTeJib Kfl353 (CHrHaJI 2,pHC.3). 3TOT Cl1rHaJI 

CJIYXl1T .llJIH Bl:lpa6oTKH c11rHaJia "aopoT" (BpeMSI perHCTpau1111 

¢JiyopecueHUHH)., KOTOpl:l8 ¢OpM11pyeTCH O.llHOB116paTopoM 312-4T2 11 

6JioKOM opraH113aUHH (c11rHaJI 3, p11c.3). HMnyJihCl:l c ~3Y MOXHO 

C'iHTl:lBaTb JIHWb BHYTPl1 Bl:lpa6aTl:lBaeMoro 6JIOKOM 312-4T2 

HHTepBaJia. 

IlOCKOJlhKY 

Henpepl:lBHO, . TO 

.llJIHHa 

'iT061:l 

BOJIHl:l JiasepHoro H3Jiy'ieHHH H3MeHHeTCH 

noJiy'iHTb OilTH'ieCKH8 cneKTp aTOMOB 

( 3aBHCHMOCTb HHTeHCHBHOCTH ¢JiyopecueHUHH, HCCJie,uyeMl:lX aTOMOB 

OT .llJIHHl:l BOJIHl:l Jia3epHoro HSJiyqeHHSI), He06XO.llHMO opraHH30BaTh 

MYJibTHCKe8JiepHl:l8 peXHM C'ieTa ¢0TOHOB. BJIOK opraHH3aQHH c 

IlOMOmhIO ycTaHOBO'iHOrO C'ieT'iHKa KC013 [6] 3a.naeT .llJIHTeJibHOCTb 

apeMeHHoro HHTepaaJia, 

'iHCJIOM BCill:lWeK Jiasepa 

onpe.neJIHeMoro sa.naHHl:lM onepaTopoM 

( CHrHaJil:l 5,6 Ha pHc.3 ). Ha BXO.ll 

C'ieT'iHKa KC013 no.naIOTCH CHrHaJil:l, coana.naIOmHe no BpeMeHH c 

OKOH'iaHHeM CHrHaJia O.llHOB116paTopa 312-4T2 (CHrHaJI 4, pHC.3), H 

npH coana.neHH11 'iHCJia np11we,UIDHX HMilYJibCOB C 3a.L{aHHl:lM B 
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C'ieT'iHKe KC013 3Ha'ieHHeM ¢opMHpyeTCH HMilYJihC, KOTOpl:l8 qepes 

6JIOK opraHH3aUHH ynpaBJISieT nepeKJIIO'ieHHeM KaHaJIOB C'ieT'iHKa 

KC021. Ha BXO.lll:l "sanpeT" Kax.uoro KaHaJia C'ieT'iHKa KC021 

no.naIOTCH Bl:lpa6aTl:lBaeMl:le 6JIOKOM opraHH3aUHH HMilYJibCl:l (cHrHaJil:l 

7,8 Ha pHC.3), ynpaBJIHIOmHe pa6oTo8 C'ieT'iHKa. 

B MOMeHT nepeKJIIO'ieHHH KaHaJia Bl:lpa6aTl:lBaeTCH CHrHaJI 

3anpoca LAMl HJIH LAM2, B 3aBHCHMOCTH OT Toro, B KaK08 KaHaJI 

C'ieT'iHKa KC021 61:lJI paspeweH C'ieT. IlpH IlOSIBJieHHH sanpoca LAM 

.nairn1,1e c Bl:lXO,Ua C'ieT'iHKa C'iHTl:lBaIOTCH B 3BM "IlpaBeU-16'! llJIH 

ynpaBJieHHH MarHCTpaJiblO KAMAK npHMeHHeTCH KOHTpOJIJiep Kpe8Ta 

KK009 [7]. 

3. nporpaMMHoe o6ecneqeHHe 

llJIH ynpaBJieHHH 3JieKTpOHHl:lMH 6JIOKaMH JiasepHoro cneKTpoMeTpa 

61,1J1a paspa6oTaHa nporpaMMa rEnnA, HanHcaHHaH Ha H31:lKe 

nacKaJib.IlporpaMMa Il03BOJIHeT ycTaHaBJIHBaTb napaMeTpl:l 3JleKTPOH

Hl:lX 6JIOKOB, ocymecTBJIHTb Ha6op HH¢0pMaUHH B aBTOMaTH'ieCKOM 

pexHMe, oTo6paxaTh HaKonJieHHl:le cneKTpl:l Ha 3KpaHe nepcoHaJihH08 

3BM, coxpaHHTb HaKOilJieHHYIO HH¢0pMaQHIO Ha .llHCKe. ~OpMaT .naHHl:lX 

B ¢a8Jie coana.naeT c ¢opMaToM nporpaMM .UJIH aHaJIHsa H o6pa60TKH 

cneKTpOB SPM [8], pa3pa60TaHHl:lX Xy'iKO B.E. H WHpOKO HCilOJlb-

3yeMl:lX B flHP OHHH. 
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PHC.4. CneKTP ecTeCTBeHHoro Eu Ha .llJIHHe BOJIHl:l 576.5 HM. 
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Ha pHC.4 noKa3aH cneKTp ecTeCTBeHH0r0 Eu Ha anHHe BOnHU 

576,5 HM. Ha cneKTpe xopowo BHaHu H30Tonu 151 H 153 c 

C00TBeTCTBYIDlllHM npoueHTHUM coaepxaHHeM (48%-
151

Eu, 52%-
153

Eu). 
H30TOnHqecKH8 caBHr anH 3THX H30T0n0B C0CTaBnHeT 3,62rru, 3TO 

C00TBeTCTByeT nonywHpHHe na3epH08 nHHHH 1,1 rru. npeaenbHOe 

K0nHqeCTB0 aT0M0B Eu. K0Topoe M0XH0 3aperHCTpHpoBaTb Ha ycTa

H0BKe, aoCTHrHyToe K M0MeHTY HanHcaHHH CTaTbH, C0CTaBnHeT 

io11 aT0M0B B o6pa3U~ 

B 3aKnIDqeHHe aBT0pU BUpa%aIDT npH3HaTenbH0CTb P.KHHTepo H 

KHM XeH l!D 3a noMDl!lb B pa3pa6oTKe nporpaMMHoro o6ecneqeHHH H 

caAeaeeey 3a npeaocTaBneHHe pHaa 3neKTPDHHUX 6noKoB. 
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MbWIHHCKHI1 r .B. H AP. · 
3neKTpoHHKa YCTaHoBKH no H3MepeHHID 
onTHqecKHX cneKTPOB aTOMOB c. nOMO~hID 
HMnynhcHoro na3epa 

13-91-3°73' 

On,HCbIBaeTCH :meKTPOHHaH CHCTeMa c6opa AqHHbJX H ynpaB
neHHH na3epHbJM cneKTPOMeTPOM, npeAHa3HaqeHHbIM Ami nonyqe
HHH onTHqecKHX cneKTPOB aTOMOB."CttcTeMa·C~3A~H~ Ha-6a3e ·
CTclHAapTHbIX 6noKoB KAMAK u ynpaBnHeTcH nepcoHanhHOH 3BM . . . 
. ''JlpaBe~-16". tJyBCTBHTenbHOCTh ycTaHOBKH, AOCTHrHyTaH 
K MOMe

0

HTY HanHcaHHH cTaTi:.H, cocTaBnHeT no eBponHID I 0 11 

aToMoB, B 06pa3~e. 

. Pa0

60Ta. BbIIlOJIHeHa B Jla6opaTopHH. HAepHbIX peaK~HH OIDIH: • 

. .. . . . .· r . . . . 
· Coo61.l.letrne 061,egIDieHHoro IDJCTHTyTa RgepHhlX itcCJie,a;oaaHHH. lly6Ha 1991. 
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A data acquisition arid control system·of dye·laser 
spectrometer designed to study optical spectra of atoms 
is described, The syst~m based on standard CAMAC modules 
and, ~on.trolled by person.al computer "Pravec 16". · ' 
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