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6beAHHeHHOrO HHCTHTYTa ~AepH~X 

HCCJieAOBaHHJi 
Hll 06'beAHHeHHOrO HHCTHTyTa JIAepHbiX 

llOTCJI CaMOCTOJITenbHbiMH rry6nHK8.UHJIMH . 

TBHH co CT. 4 YcTaBa OHJUI. 0TnH'IHe 

JaKnJO'IaeTCJI B TOM, 'ITO TeKCT npellpHHTa 

•HJBeAeH B K8.KOM-nH60 Hay'IHOM )l(ypHane 

91/2-75 np. 
TBe.~sTypoB,P.P 
.D;P• 
HMe C~MHTMJI-

CltCTtiHKOB 
0 CM• 

!974. 

B.UHH OHJIH HMeJOT 

,BnlllOIUYJO rrocneA-

b!Tb npeACTaBneH 

IIHHCKOM ll3b!K8.X. 

TOnbKO B CTpaHbl" 

M, orrpeAenlleT 

Hb TeMaTH'IeCKHX 

HX nonyqa Tenl!M. 

P .r . AcTaa~aTypoa, BJ1J1aaHoa, E .KHanKK,* 
A.".Manaxoa, M.H.XaqaTypsH 

"CcnE~OBAH~ CU"HT"RRHU"OHHMX 

cqET'll1KOB ,ll.JU1HOt1 I 00 CM 

· HanpaRJit>Ho B llT3 
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* VI HCTHTYT QJH3HKH flonaHHCKoro Y HHBepCiiTeTa, TIHP. 



AcTsanaTypos P.r., Hsaaos B.H., KaanHK E., 
Manaxos A.H., Xa'laTypsa M.H. 
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HccneAOBaHHe CUHHTHnnHUHOHHhlX C'I~T'IHKOB AllHHOA 100 CM 

Ha ny'IK9 IT--M930HOB HCCJ19AOBaHO 17 CUHHTHllllSIUHOHHbiX C'leT'IHKOB 

pa3MepaMH! 100 X 13,5 X 1 C~. llns cpeAH9I'O 3Ha'leHHSI 94MjleKTHBHOCTH 

C'I~T'IHKOB nony'leaa senH'IHHa, pasaas 99,3%. llaao pacnpeAeneaae0 xapaKTe­

paayiOmee paa6poc KOHCTaHT fiOI'JlomeHHSI AJlSI 17 C'I~T'IHKOBo 

nperipHHT Ofibe~HeHHOrO HHCTHTyTa ~ep~X HCCieAOBaHII. 
,lly6aa, 1174 

1. BBE,l{EHHE 

B JIB3 OHJIH C03,ZJ;aH 'lepeHKOBCKHii Mace- cneKTpoMeTp, 

npe,ZJ;Ha3Ha'leHHhlii ,ZJ;nB accne,ZJ;oBaHHB npo~eccoa reuepa~uu 

'laCTH~ 3neKTpOMarHHTHOH npHpO,ZJ;hl - 3neKTpOHOB H 4JoTOHOB. 

B Macc-cneKTpoMeTpe uanpaaneHHB 'laCTH~ H3MepBIOTCB 

C nOMO~biO npOBOnO'IHhlX HCKpOBhlX KaMep, npocnoeHHhlX 

MeTannH'IeCKHMH nnaCTHHaMH"KOHBepTopaMH; 3HeprHB 'lac­

TH~ H3MepBeTCB C nOMOII.(biO 90-KaHanbHOrO 'lepeHKOBCKOrO 

cneKTpOMeTpa H3 CBHH~OBOrO CTeKna /l/ . 

)].eTeKTOphl pa3,ZJ;enenhl ua ,ZJ;Be ceK~HH I CHMMeTpH'IHbie 

no OTHOWeHHIO K OCH ny'IKa/, Ka>K,ZJ;aB H3 KOTOphlX COCTOHT 

H3 16 HCKpOBhlX npoMe>KyTKOB H 45 cneKTpOMeTpH'IeCKHX 

KaHanoB. )].nB yaenH'IeHHB 3«P4JeKTHBHOCTH 3anycKa ycTaHOBKH 

H nony'leHHB ,ZJ;OnOnHHTenbHOH KOOp,ZJ;HHaTHOH HH4JopMa~HH 
Me)KJ];y HCKpOBhlMH KaMepaMH H raMMa- cneKTpOMeTpaMH B 

Ka>K,ZJ;OH CeK~HH noMe~eHhl BOCeMb C~HHTHnnBI.J,HOHHhlX C'leT· 

'IHKOB ,ZJ;nHHOH no 100 CM. 

B ,ZJ;auuoii pa6oTe onHChlBaiOTCB pe3ynbTaThl accne,ZJ;oaa­

HHB Ha ny'IKe TT- ·Me30HOB C HMnynbCOM 4 r3B/c 17 C~HH· 
THflnBU,HOHHhlX C'leT'IHKOB. 

2. OIIHCAHHE CfJETq]fKA 

C'leT'IHK COCTOHT. H3 nnaCTH'IeCKOrO CI.I,HHTHnnBTOpa/
2

/ 

pa3MepaMH 100 X 13,5 X 1 CM3 , CBeTOBO,ZJ;a H3 opraHHl.fe· 

CKOrO CTeKna ,ZJ;nHHOH 20 CM H 4JoTOYMHO>KHTenB THDa 

¢l3Y·30 C ,ZJ;HaMeTpOM 4JoTOKaTO,ZJ;a 5 CM /puc. 1/. 
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Puc. 1. KoHtjuzypaliUJI u pa3Mepbl Cl.IUHIIIUAAJII.IUOHHozo C'lem­
'IUKa /MM/. 

Cl(HHTHJIJIJITOp CKneeH H3 ~BYX KYCKOB, Ka>K~biH pa3Me­

paMH 50 X 13,5 X 1 CM 3 
• CBeTOBO~ H Cl(HHTH1111JITOp CKJiee­

Hbl c noMO~biO KJieJI MapKH M BK -1 c Ko3cllcllHu;HeHTOM npenoM­

JieHH.S: 1,48. ~JIJI noJiyqeHHJI OnTHqeCKOrO KOHTaKTa Me>K~y 
CBeTOBO~OM H clloTOYMHO)KHTeJieM HCnOJib3yeTCJI KpeMHHH­

opraHHqecKHH aa3eJIHH MapKH KB- 3A c Ko3cllcllHu;HeHTOM npe­

JIOMJieHHJI n =1 ,42 •. 

~JIJI ynyqmeHH.S: YCJIOBHH CBeTOC6opa H CBeTOH3011Jil(HH 

Cl(HHTHJIJI.S:TOp H CBeTOBO~ cqeTqHKa o6opaqHBaJIHCb aJIIOMH­

HHeBOH cllonbrOii, qepHOH 6yMaroii H noJIHXJIOpBHHHJIOBOH 

JieJITOH. MeCTO CKJieHKH Cl(HHTHJIJIJITOpa H CBeTOBO~a C>KaTO 

cllnaHu;eM, K KOTOpOMY KpenHTCJI KO>KYX CBeTOBO~a HclloTo­

YMHO>KHTeJIJI. IlaHeJib <1»3Y, ~eJIHTeJib Hanp.s::>KeHHJI H pa3beMbl 

06be~HHeHbl B OT~eJibHbiH y3eJI, KOTOpblii npH nOMOI.QH HaKH~­
HOH raiiKH nO~>KHMaeT clloTOYMHO:>KHTeJib K TOpl(y CBeTOBO~a. 
Ha ~aJibHeM Topu;e CUHHTHJIJIJITopa, HanpoTHB <1»3Y, 3aKpenneH 

clloccllH~- ra1111HeBbiH CBeTOBOH ~HO~. C nOMO~biO CBeTOBbiX 

BCnwmeK ~HO~a KOHTpOJIHPYIOTCJI OllTHqecKHe KOHTaKTbl CHC­

TeMbl H pa6oTa clloTOYMHO>KHTeJIJI. 

C l(eJibiO ynyqmeHHJI 3cllclleKTHBHOCTH perHCTpal(BB qacTBI.( 

cqeTqBKOM no nacnopTHbiM ~aHHbiM 6biJIB OT06paHbl clio TO­

YMHO>KBTeJIB C BHTerpaJibHOH qyBCTBBTeJibHOCTbiO clloTOKa TO­

~OB, npeawmaro~eii 70 MKA/ AM, B MBHBMaJibHbiM TeMHOBbiM 

TOKOM :;:: 4· 10-6 A. 

4 

HanpJI>KeHHJI Ha clloKycupyroi.QHx 3JieKTpo~ax H nepawx ~H­

HO~ax clloTOYMHO>KHTeJieii no~6HpaJIHCb B pe)KHMe nOCTOJIHHOrO 

TOKa ~eJIHTeJIJI no MaKCHMaJibHOH aMnJIHTy~e BbiXO~HOrO 

curHana. 
:CxeMa BKJIIOqeHHJI <1»3Y npuae~eHa Ha puc. 2. IlHTaHHe 

nocne~HHX Tpex ~HHO~OB OCy~eCTBJIJieTCJI C nOMO~biOKpeM­

HHeBbiX cTa6unHTpoHOB KC-650 H KC-680, coKpa~aroi.QHx 
BpeM.S: BOCCTaHOBJieHHJI noTeHI.(HaJIOB ~eJIHTeJI.S: B HeCKOJibKO 

~eC.S:TKOB pa3. 

• .r 

-V(Jl 

"' l ... 

Puc. 2. CxeMa c)eAumeAJI c)AJI numaHUJI 4»3Y. 

, Pe3BCTopw R
1
=91 KOM H R 2= 82 KOM B u;en.s:x KaTo~a 

B aToporo clloKycupyro~ero 3JieKTpo~a npe~Ha3HaqeHbl ~JIJI 
npe~OTBpameHBJI B03MO>KHbiX 3JieKTpBqeCKHX npo6oeB 

B <1»3Y-30. 
~JI.S: ycTpaHeHB.S: KOJie6aTe11bHOrO pe)KHMa BbiXO)J.HOrO 

CBrHaJia B u;enB nocne~HBX CeMB ~BHO~OB BBe~eHbl ~eMncllB­
pyiOI.QHe pe3HCTOpbl. 

3. HCCJIE,[(OBAHHE cqETllHKOB 

Cu;BHTBJIJIJIUBOHHble cqeTqBKB 6wJIB uccne~oaaHw Ha nyq­

Ke OTpBI.(aTeJibHbiX nBOHOB C BMnyJibCOM 4 r3B/c CBHXpo­

!l>a30TpOHa nB3 OHJIH. 
IlyqoK MOHBTOpBpOBaJICJI C nOMO~biO TpeX Cl(BHTB1111Jil(H-

OHHbiX cqeTqBKOB pa3MepOM 7 X 7 X 0,5 CM
3

, .HMnyJibC 
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ci>3Y uccne,nyeMoro cqeT'IHKa no.nasancJI Ha sxo.n cxeMbl nu­

HeiiHblX BOpOT C BpeMeHeM nponycKaHHJI 50 HCeK. 
AMnnuTy,nbl HMnyn~>coB aHanH3HpyiOTCJI c noMO~biO 

MHoroKaHanbHoro aHanu3aTopa Tuna NTA-512. BbiXO,IJ;Hble 

CHrHaJibl C MOHHTOpHOH CXeMbl COBna,neHHH perHCTpHpyiOTCJI 

nepecqeTHblMH cxeMaMH. 

,lJ;nJI ,nsyx ToqeK Ka>K.noro cqeTquKa, pacnono>KeHHblX 

Ha paCCTOJIHHH 10 H 95 CM OT KpaJI C~HHTHJIJIJITOpa, 6blJIO 

onpe,neneHo pa6oqee HanpJI>Keuue, o6ecnequBaiO~ee nna TO 

6onee 200 B Ha cqeTHOii xapaKTepHCTHKe. 

BpeMJI pacnpocTpaHeHHJI cBeTosoro curHana Me>K,ny 

yKa3aHHblMH TOqKaMH onpe,neJIJIJIOCb no C,IJ;BHry KpHBblX 

,3a,nep>KaHHblX COBna,neHHH H COCTaBnJieT 8 HCeK. 
Pacnpe,neneuue senuquu 34>«1leKTHBHOCTH cqeTa qucna 

qacTH~ ,IJ;JIJI TOqKH, HaH6onee y,naneHHOH OT ci»3Y /115 CM/, 
npe,ncTaBneuo ua puc. 3a. Cpe,nHee 3Haqeuue 31}14leKTHBHOCTH 

,II;JIJI 17 cqeTqHKOB paBHO /99,3 ±0,3/~. 
,lJ;nJI ,IJ;BYX KpaHHHX TOqeK /COOTBeTCTBeHHO 30 H ll5 CM 

OT <1»3Y/6b1JIH H3MepeHbl aMnJIHTY,IJ;Hble cneKTpbl HMnyJibCOB. 

Benuquubl aMnnHTy,IJ;HblX pa3pemeuuii /nonuaJI mupuua Ha 

nOJIOBHHe BblCOTbi/, ycpe,nHeHHble no 17 cqeTqHKaM, paBHbl 

COOTBeTCTBeHHO /65 ±20/~ ,IJ;JIJI TOqKH, 6nH>Kaiimeii K <1»3Y 

/ToqKa 1/ H /95±30/~ ,IJ;JIJI TOqKH, HaH6onee y,naneHHOH OT 

<1»3Y /ToqKa 2/. 
,lJ;nJI O~eHKH npo3paqHOCTH C~HHTHJIJIJITOpa cpaBHHBaJIHCb 

OTHOllieHHJI BeJIHqHH CHrHaJIOB B ,IJ;BYX KpaiiHHX TOqKaX 

/1 H 2/: 
K = urn ax ( T. I) 

u ' max \T • 2) 

r,ne Urn ax-, BeJIHqHHa, COOTBeTCTBYIO~aJI MaKCHMYMY aMnnH­

TY,IJ;HOrO cneKTpa. 

Pacnpe,neneuue senuquH K , xapaKTepH3YIO~ee pa36poc 

KOHCTaHT norno~eHHJI ,IJ;JIJI 17 cqeTqHKOB, npe,IJ;CTaBneHO Ha 

puc. 36. H3 pucyHKa BH,IJ;HO, qTo npo3paqHoCTb HeKOTOpblx 

o6pa3~0B 3HaquTeJibHO OTnuqaeTcJI oT cpe,nHeii. H3 3THX 

,IJ;aHHblX Onpe,neneHO cpe,IJ;Hee 3HaqeHHe 3<WJeKTHBHOH ,IJ;JIHHbl 

norno~eHHJI CBeTa B cqeTqHKe, paBHOe 65 CM /B 06JiaCTH 

cneKTpanbHOH qyBCTBHTeJibHOCTH <1»3Y- 30/. 
,lJ;nJI O,II;HOrO H3 cqeTqHKOB aMnJIHTY,IJ;Hble xapaKTepHCTHKH 

H3yqanucb 6onee no.npo6Ho. H3MepJinHCb aMnJIHTy,IJ;Hble 
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Puc. 3. a/ PacnpeoeAeHue 3¢¢eKmueHocmeu c~ema OA~ 17 
Cl#UHmUAA~l#UOHH&rx c~em<~uKoe. 6/ PacnpeoeAeHue omHoweHuu 
eeAU~UH CU2HaA06 6 06YX mO~KaX CijUHmUAA~mopa, pacnOAO­
JKeHHbiX Ha paccmo~HUU 10 U 95 CM om Kpa~ CijUHmUAA~mopa, 
OA~ 17 c~em~uKoe. 

cneKTpbl peJIJITHBHCTCKHX qacTH~ B ,neBJITH TOqKaX C~HHTHJI­

JIJI~HOHHOrO cqeTquKa. Pe3yJibTaTbl H3MepeHHii npuse,neHbl 

Ha puc. 4a, 6. Ha pucyuKe ,naHbl 3aBHCHMOCTH cpe,nuux 3Ha­

qeuuii aMnnHTy,n curHanoB I a/ H aMnJIHTy,IJ;HblX pa3pemeHHii 

I 6/ cqeTqHKa oT MecTa nona,naHHR qacTH~bl B c~HHTHJIJIJITOp. 

H3 puc. 4a BH,II;HO, qTo CKJieHKa B ~eHTpe C~HHTHJIJIJITOpa 

yxy,nmaeT CBeTOC6op npHMepHO Ha 20~. 

B pe3yJibTaTe uccne.nosaHHii ua nyqKe 3apx>KeHHblX qac­

TH~ O,II;HOrO H3 Ba>KHblX 3JieMeHTOB, Onpe,neJIJIIO~HX 34J4JeK­

THBHOCTb pa60Tbl yCTaHOBKH /CHCTeMbl H3 17 C~HHTHJIJIJI~H­
OHHblX cqeTqHKOB/ 6blJIH nonyqeHbl pa6oque xapaKTepHCTHKH 

D,JIJI Ka>K,noro cqeTquKa. 

Hccne,nosaHHJI noKa3anu, qTo cucTeMa H3 17 c~HHTHn­
JIJI~HOHHblX cqeTqHKOB o6na,naeT ,IJ;OCTaTOqHo XOpOllieH 3<WJeK­

THBHOCTbiO perHCTpa~HH qacTH~ npH OTHOCHTeJibHO MaJIOM 
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Puc. 4. 3aeucuMocmu cpeoHux 3Ha'leHuuaMnAumyo cuzHa­
Aoe u aMnAU111YOHbiX pa3peweHuu om Mecma nonaoaHu.R 'lac­
mull e c'lem'luK jpaccmo.RHue omc'lumbleaemc.R om Kpa.R Cl#UH­
muAA.Rmopa, 6AU3KOZO K 4J3Y /. 

KonuqecTse semecTsa Ha nyTH qacTHU /0,025 pao.eo./. 
B 3aKmoqeHHe asTopLI BLipa)KaJOT 6naro~apHOCTL 

B.A.KpaMapeHKO, Ii.A.KynaKOBY, r .JI.MenKyMOBy, 
C.H.llnJIWKeBHqy H Ii.M.CTapqeHKO 3a UOMOIUL B H3Mepe­
HHJIX; JI.IiOHUOBOH H K.rypaq - 3a yqaCTHe B MOHTa)Ke 
cqeTqHKOB, E.H.MaTseeBOH - 3a H3rOTOBneHHe CUHHTHnnJI­

TOpOB. 
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