
rOCynAPCTBEHHbIH HAyqHbIH UEHTP POCCHHCKOH <J>EnEPAUHH 

HHCTHTYT cl>H3HKH BbICOKHX 3HEPrHH 

, 
( 

-' 
·1 a 

() C1 2. 2. 1997 
HcI>B3 97-1 
OHcI> 

- B.K.AHaHheB*, A.B.Ba3HJIeBCKHH, A.A.llYPYM, A.H.llhSI"tlKOB*, 
B.H.Ko"tleTKOB, B.A.MaSIIl;KHH*, B.K.CeMeHOB, A.ILCoJI.n:aToB 

HOBhIt{ 3KCTPYll11:POBAHHhlt{ CU11:HT11:JIJI5ITOP 
11:3 TEXH11:t.IECKOrO IIOJI11:CTHPOJIA 

r-
o 

, " - •••_ •• , . 

l 
r~._ ,_ '.,. -'.. _. ~-,-
, 

HanpaBJIeHO B IIT3 

.­ *nOJIKMepCKHTe3, r.BJIa,ZlKMKp 

ITpOTBKHO 1997 



M-24 YlIK 539.1.074.6 

AHHoTanHJI 

AHa.HLeB B.K. H ,llp. HOB:bIH 3KCTPY,llHlJOBa.HHI>I:H CIJ;HHTHJIJHITOp H3 TexJnrtleCKOrO nOJIHCTHpOJIa: 
IlpenpHHT H<I>B3 97-1. - IlpoTBHHo) 1997. - 11 c.) 9 pHC.) 6H6JIHorp.: 25. 

IloJIy-qeH HOB:bIH 3KcTpy,llHpOBaHH:brii CIJ;HHTHJIJI.SITOP H3 TexmrqeCKoro nOJIHCTHpOJIa. Ero CBe­
TOB:bIXO,ll CpaBHHM co CBeTOB:bIXO,llOM nOJIHCTHpOJIbHOrO CIJ;HHTHJIJI.SITOpa, nOJIy-qeHllOro nyTeM no­
JIHMepH3aIlHH, H npaKTlftIeCKH He 3aBHCHT OT MeTO,lla H3rOTOBJIeHH.SI CIJ;HHTHJIJI.SITOpa H3 paCIIJIaBa 
(3KCTpY3Heii HJIH JIHT:beM). CTOHMOCT:b 3KCTpY,llHpOBaHllOro CIJ;HHTHJIJI.SITOpa 3Ha'tIHTeJIbHO HH)l{e 
6JIaro,llap.Sl HCnOJIb30BaHHIO 3KCTPY3HOHHOH TeXHOJIOrHH. lIJIHHa 3aTyXaHH.SI K co6CTBeHHoMy H3­
JIy-qeHHIO COCTaBJI.SIeT OKOJIO 30 CM. 3Toro BnOJlHe ,llOCTaTO'tIHO ,llJI.SI HCnOJIb30BaHH.SI HOBoro CIJ;HH­
THJIJI.SITOpa B IlIHpOKoannepTypH:bIX rO,llOCKOnH'tleCKHX ,lleTeKTOpax. H KtleHCT:bIX KaJIOpHMeTpax. 
co CBeToc6opOM C nOMOIIl:bIOCneKTpOCMeIUaIOIUHx CBeTOBO,llOB HJIH OnTKtIeCKHX BOJIOKOH. 

Abstract 

Ananiev V.K. et al. New Extruded Scintillator from Commercial Polystyrene: IHEP 
Preprint 97-1. - Protvino, 1997. - p. 11, figs. 9, refs.: 25. 

We have gotten new extruded scintillator. Its cost is very low because of the extrusion 
technique. It has the light output comparably to standard scintillator. It is almost independent 
on production method. The obtained attenuation length of this scintillator is about 30 cm. It is 
quite enough for hodoscopic detectors and cell calorimeters with WLS readout or optical fibers. 

© rocy.n;apcTBeHHbIH HayT.J:HbIH :u;eHTp 
POCCHHCKOH ~e.n;epa:U;HH 

HHcTHTyT <pH3HKH BbICOKHX 3HeprHH, 1997 
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BBe,l(eHHe 

B p.sI,ne ,neTeKTOpOB, HCrrOJIb3yeMblx B <pH3HKe BbICOKHX 3HeprHH ,nJI.sI perHCTpaUHH 

3JIeMeHTapHbIX lfaCTHU, B03MO)l(HO rrpHMeHeHHe CUHHTHJIJI.sITOpOB co Cpe,nHHMH CBeTO­

TeXHHlfeCKHMH XapaKTepHCTHKaMH, TaKHMH KaK CBeTOBbIXO,n '(W) H rrp03palfHOCTb K 

C06CTBeHHoMy H3JIYlfeHHIO (Ao). GTO CTaJIO OC06eHHO rrpHBJIeKaTeJIbHbIM rrpH HCrrOJIb30­

BaHHH B CHCTeMaX CBeTOc60pa CBeTOBO,nOB-CMeCTHTeJIeH CrreKTpa (HJIH rrepeH3JIylfaTeJIeH) 

B TeX CJIylfa.sIX, KOr,na ,nJIHHa rrYTH CBeTa B CUHHTHJIJI.sITOpe He BeJIHKa rro cpaBHeHHIO C 

BeJIHlfHHOH Ao. 
TaKHe yCJIOBH.sI CBeToc60pa peaJIH3YIOTC.sI B CUHHTHJIJI.sIUHOHHbIX ro,nOCKorrHlfeCKHX 

,neTeKTopax, .sIlfeHCTbIX a,npOHHbIX H 3JIeKTpOMarHHTHbIX KaJIOpHMeTpax, B KOTOpbIX c60p 

CBeTa ocymeCTBJI.sIeTC.sI C rrOMOmbIO crreKTpOCMemaIOmero orrTHlfeCKoro BOJIOKHa [1-6], 

rrepeH3JIylfaTeJIeH B BH,ne rrJIaCTHH [7] HJIH CTep)l(HeH [8]. 
K HaCTO.sImeMy BpeMeHH rrpH KpyrrHoToHHa)l(HOM rrpOH3Bo,nCTBe CUHHTHJIJI.sITOpOB B 

BH,ne rrJIaCTHH pa3MepOM ,no 300 MM ,nJI.sI IIlHpOKoarrepTypHbIX KaJIOpHMeTpOB IIlHPO­

Koe npHMeHeHHe rrOJIylfHJI MeTO,n JIHTb.sI rro,n ,naBJIeHHeM [9,10]. 11:crrOJIb3yeMbIH B 3TOM 

rrpOH3Bo,nCTBe rrOJIHCTHpOJI OKa3aJIC.sI ,nOCTaTOlfHO rrp03palfHbIM ,nJI.sI CUHHTHJIJI.sIUHOHHOro 

CBeTa (pHc.1,2). 

K pOMe CUHHTHJIJI.sIUHOHHbIX rrJIaCTHH B T~xHHKe <pH3HlfecKoro 3KcrrepHMeHTa cyme­

cTByeT rroTpe6HocTb B rrpOT.sI)I(eHHbIX CUHHTHJIJI.sITOpaX B BH,ne ,nJIHHHbIX o,nHOHarrpa­

BJIeHHbIX CTep)l(HeR, nOJIOC, np0<pHJIbHbIX JIeHT HJIH JIHCTOB 60JIbllIOR H MaJIOR TOJIlll;HHbI. 

l{JI.sI rrpOH3Bo,nCTBa rrepelfHCJIeHHbIX H3,neJIHH HaH60JIee rro,nXO,n.sImHM .sIBJI.sIeTC.sI He JIH­

TbeBOH, a 3KCTPY3HOHHbIH MeTO,n H3rOTOBJIeHH.sI CUHHTHJIJI.sITOpOB. GTOT MeTO,n ycrreIIlHo 

OCBoeH B 11:<t:>BG B MeJIKOCepHHHOM npOH3Bo,nCTBe CUHHTHJIJI.sITOpOB B BH,ne nOJIOC (C 
2

pa3MepaMH: ,nJIHHOH ,no 4 M H celfeHHeM ,no 200 x 10 MM ) C ,nOBOJIbHO BbICOKOH rrp03palf­

HOCTbIO Ao [11-14] . CBeToc60p C HHX MO)l(eT ocymeCTBJI.sITbC.sI 6e3 rrepeH3JIYlfaTeJIeH. 
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PHC. 1. 3aBHCHMOCTb,llJnIHbI 3aTyxa­
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B Kal.leCTBe HCXO.n;HOrO MaTepHaJIa B 3TOM rrpOH3BO.n;CTBe HCrrOJIb3yeTC.sI CIJ;HHTHJIJI.sI­

TOp, H3rOTaBJIHBaeM:DIH rryTeM TepMHl.IeCKOH rrOJIHMepH3aIJ;HH B BH.n;e IJ;HJIHH.n;pHl.IeCKHX 

6JIOKOB. <POpMOBaHHe CIJ;HHTHJIJI.sIIJ;HOHH:DIX rrOJIOC rrpOHCXO.n;HT Ha B:DIXO.n;e meJIeBOH epH­

JIbepbI rrpH CBo6o.n;HOM B:DI.n;aBJIHBaHHH HarpeTOrO .n;O paCrrJIaBa 6JIOl.lHOrO CIJ;HHTHJIJI.sITOpa 

B aHTHOKHCJIHTeJIbHOH cpe.n;e 6e3 HCrrOJIb30BaHH.sI epOpMHpyIOmHX HJIH T.sIHymHX BaJIHKOB. 

06'.beM 3TOrO rrpOH3BO.n;CTBa OrpaHH~HBaeTC.sI rrpOH3BO.n;HTeJIbHOCTbIO, .n;OCTHraeMOH rrpH 

H3rOTOBJIeHHH 3arOTOBOK H3 6JIOl.lHOrO-CIJ;HHTHJIJI.sITOpa rrpaKTHl.IeCKH B JIa60paTOpH:DIX 

yCJIOBH.sIX. KpOMe TOrO, .n;OCTHrHyTa.sI B 3TOM MeTO.n;e He.n;OCTaTOl.lHO BbICOKa.sI rrp03pal.l­

HOCTb CIJ;HHTHJIJI.sIIJ;HOHHbIX rrOJIOC TO)l(e MO)l(eT 6:DITb CJIe.n;CTBHeM HCrrOJIb30BaHH.sI 6JIOl.l­

H:DIX 3arOTOBOK, TaK KaK B rrp0IJ;eCCe HX H3rOTOBJIeHH.sI rrpOHCXO.n;.sIT HeKOHTpOJIHpyeM:DIe 

BapHaIJ;HH pe)l(HMOB rrOJIHMepH3aIJ;HH rro 06'.beMy 6JIOKa. ITPH 3TOM rrOJIyl.laeTC.sI HCXO.n;H:DIH 

rrOJIHMep, B KOTOpOM KOJIHl.IeCTBO OCTaTOl.lHOrO MOHoMepa H cpe.n;HHH MOJIeKyJI.sIpH:DIH Bec 

H3MeH.sIIOTC.sI OT IJ;eHTpa K KpaIO 6JIOKa. 3TO rrpHBo.n;HT K aHOMaJIbHOH aHH30TporrHH 

CTpyKTyp:DI MaTepHaJIa H3.n;eJIH.sI, KOTOpa.sr H CKa3:DIBaeTC.sI Ha ero rrp03pal.lHOCTH [15]." 

B HaCTO.sImeH pa60Te rrpHBo.n;.sITC.sI rrpe.n;BapHTeJIbH:DIe pe3YJIb'l;'aTbI HCCJIe.n;oBaHHH xa­

paKTepHCTHK rrepB:DIX OTel.leCTBeHH:DIX 06pa3IJ;OB rrpOT.sI)I(eHHbIX CIJ;HHTHJIJI.sITOpOB B BH.n;e 

rrOJIOC IIIHpHHOH 330 MM 1II TOJImHHOH 3 H 5 MM, H3rOTOBJIeHH:DIX MeTo.n;OM IIIHeKOBOH 

3KCTPY3HH H3 TeXHHl.IeCKOrO rpaHyJIHpOBaHHoro rrOJIHCTHpOJIa. Pe3YJIbTaTp1 rrepBoro 3a­

py6e)l(Horo Orr:DITa HCrrOJIb30BaHH.sI 3Toro MeTo.n;a .n;JI.sI rrpOH3Bo.n;CTBa .n;JIHHH:DIX CIJ;HHTHJI­

JI.sIIJ;HOHH:DIX rrOJIOC B rrpOMbIIIIJIeHHOM MaCIIITa6e Hero B03MO)l(HOCTH 6:DIJIH H3JIO)l(eH:DI 

eme B 1980 ro.n;y [16]. 

1. M3rOTOBJIeHHe 3KCTpy,n;HpOBaHHoro C:U;HHTHJIJIJITOpa 

ITPH H3rOTOBJIeHHH CIJ;HHTHJIJI.sIIJ;HOHH:DIX rrOJIOC HaMH HCrrOJIb30BaJIaCb .n;BylliHeKOBa.sr 

3KCTPY3HOHHa.sr JIHHH.sI, KOTOpa.sr 06eCrrel.lHBaJIa HHTeHCHBHoe CMeIIIHBaHHe KOMrrOHeHTOB 

H TepMHl.IecKyIO rOMoreHH3aIJ;HIO paCrrJIaBa HCXO.n;HOH CYXOH CMeCH rrOJIHCTHpOJIbH:DIX rpa­

HyJI (MapKH ITCM-115) H JIIOMHHeCIJ;eHTH:DIX .n;o6aBoK (1,5% p-TepepeHHJIa H 0,01% PO­

POP). B:DICOKOe Kal.leCTBO rrOBepXHOCTH rrOJIOC .n;OCTHraJIOCb rrpHMeHeHHeM TpeXBaJIKOBOrO 

KaJIaH.n;pa. Pe)l(HM:DI 3KCTpy.n;HpOBaHH.sI rro.n;6HpaJIHCb 3KcrrepHMeHTaJIbHO Ha .n;OBOJIbHO He­

60JIbIIIOM KOJIHl.IeCTBe HCXO.n;HOH CMeCH. llJIHHa 3KcTpy.n;lIIpoBaHHoH CIJ;HHTlIIJIJI.sIIJ;HOHHOH 

rrOJIOC:DI, B rrpHHIJ;Hrre, He OrpaHHl.IeHa. Ho H3 rrpaKTHl.IeCKHX co06pa)l(eHHH (.n;JI.sI y.n;o6cTBa 

o6pameHH.sI) 06pa3IJ;:DI OTpe3aJIHCb .n;JIHHOH OKOJIO 1,5 M. 

2. M3MepeHHe CBeTOBhIxo,n;a H rrp03pa"tlHOCTH 

3KCTPY,lI;HpOBaHHhIX CIJ;HHTHJIJIJlIJ;HOHHhIX IIOJIOC 

.llJI.sI H3MepeHH.sI CBeTOB:DIXo.n;a H3 3KCTpy.n;HpOBaHH:DIX CIJ;HHTlIIJIJI.sIIJ;HOHH:DIX rrOJIOC B:DI­

pe3aJIHCb 06pa3IJ;:DI He6oJIbIIIOrO pa3Mepa (rrpHMepHo 50 X 50 MM
2
). K pa.sr 06pa3IJ;OB He 

rrOJIHpOBaJIHCb, a caMH rrJIaCTHHKH 060pal.lHBaJIHCb CBeTOOTpa)l(aIOI.I.J;HM MaTepHaJIOM 

(aJIIOMHHH3HpOBaHHbIM MaHJIapOM). CIJ;HHTHJIJI.sIIJ;HOHH:DIe rrJIaCTHH:DI B036Y)l(.n;aJIHCb (3­
l.IaCTHIJ;aMH, rrpoXO.n;.sImHMH HCCJIe.n;yeM:DIe 06pa3IJ;:DI "Ha rrpOCTpeJI" (pHc.3a) . .llJI.sI 3TO­

3� 



ro HCrrOJIb30BaJIC.sI KOJIJIHMHpOBaHHbIi pa,n;HOaKTHBHbIi HCTOlIHHK 90Sr C rrpHMeHeHHeM 

MarHHTHOrO aHaJIH3a lIaCTHlJ; rro HMrryJIbCaM. CBeTOc6op ocy:ru;eCTBJI.sIJIC.sI CrreKTpOCMe­

:ru;aIO:ru;HMH BOJIOKHaMH BCF-99 (29a) [17] ,n;HaMeTpOM 1 MM C o,n;Hoi HJIH HeCKOJIbKHX 

rpaHei rrJIaCTHH. PerHCTpalJ;H.sI rrepeH3JIylIeHHoro CBeTa rrpOH3Bo,n;HJIaCb OTelIeCTBeHHbIM 

<pOToyMHO)KHTeJIeM THrra "KBaHTaKoH" <I>3Y-143 [18]. CHrHaJIbI C <pOToyMHO)KHTeJI.sI 

OlJ;H<PPOBbIBaJIHCb H rHCTorpaMMHpOBaJIHCb CHCTeMoi c60pa ,n;aHHbIX Ha OCHOBe IBM 

PC. XapaKTepHbIi aMrrJIHTy,n;HbIi crreKTp rrpH perHCTpalJ;HH MaJI0<P0TOHHbIX CHrHaJIOB 

3THM <pOToyMHO)KHTeJIeM rrpHBe,n;eH Ha pHcyHKe 4. 

a)� 6) 

20mm 

PHC. 3.� CxeMa H3MepeHH.sI CBeTOBbIXO,l(a: a) OT,l(eJIbHIUX CUHHTHJIJI.SITOpOB C rrOMOI.I.U>IO KOJIJ]]I[­

MHpoBaHllOro ,B-HCTO"tlHHKa; 6) rrJIOCKOCTeH CUHHTHJIJI.sm;HOHHbIX ClIeTtI:HKOB Ha KOCMH­

lIeCKHX MIOoHax(m). 0603HalIeHH.sI Ha cxeMe: 1 - CUHHTHJIJI.sITOp (TOJIIUHHOH ~ 5 MM); 

2 - crreKTpOCMemaIOmee BOJIOKHO, H,l(ymee K <l>3Y-143; 3 - CBeTOOTpa)KaIOma.sI o6epTKa 

(cHHTeTKlIeCKa.sI 6yMara TYVEK); 4 - KaHaBKa ,l(JI.sI pa3MemeHH.sI crreKTpocMemaromero 

BOJIOKHa. 

B O,n;HHX H Tex )Ke yCJIOBH.sIX 6bIJIH rrpoBe,n;eHbI H3MepeHH.sI CBeTOBbIxo,n;OB ClJ;HHTHJI­

JI.sITOpOB TOJI:ru;HHOi OT 2,5 ,n;o 5 MM, H3rOTOBJIeHHbIX MeTo,n;aMH 3KCTPY3HH H JIHTb.sI 

rro,n; ,n;aBJIeHHeM. B pe3YJIbTaTe 3THX cpaBHHTeJIbHbIX H3MepeHHH ,n;JI.sI CIJ;HHTHJIJI.sITO­

pOB, H3rOTOBJIeHHbIX H3 paCrrJIaBa, rrOJIylIeHa BeJIHlIHHa CBeTOBbIxo,n;a paBHa.sI rrpHMepHO 

0,02 ¢OT03JIeKTpOHa (c TO"tlHOCTbIO ~20-30%) Ha O,n;HY MHHHMaJIbHO HOHH3HPYIO:ru;yIO 

"tIaCTHlJ;Y. 3Ta BeJIHlIHHa OTHOpMHpOBaHa Ha 1 MHJIJIHMeTp TOJI:ru;HHbI IIJIaCTHHbI, 1% 
KBaHTOBoi 3<p<peKTHBHoCTH <I>3Y (rrpH ,n;JIHHe BOJIHbI rrepeH3JIy"tleHHoro CBeTa ~500 HM) 

H O,n;HO crreKTpOCMe:ru;aIO:ru;ee OrrTH"tIeCKOe BOJIOKHO ,n;HaMeTpOM 1 MM (c KOppeKlJ;Hei Ha 

3aTyxaHHe CBeTa B HeM). Ee cpaBHHTeJIbHO HeBbICOKa.sI TO"tlHOCTb 06yCJIOBJIeHa, B OCHOB­

HOM, BapHalJ;Hei Ka"tleCTBa rrOBepXHOCTei HCCJIe,n;yeMbIx 06pa3lJ;OB, OTpa)KaIO:ru;ei CIIO­

C06HOCTbIO 06epTO"tlHbIX MaTepHaJIOB, BOCIIpOH3BO,n;HMOCTbIO H,n;eHTH"tIHOCTH reOMeTpHH 

CBeToc6opa B pa3HbIX CepH.sIX H3MepeHHi H T .,n;. 
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PHC. 4. O.n;HOq,oT03JIeKTpOHlIhIH crrexTp <l>3Y-143. 

OTHOCHTeJIbH:bIi CBeTOB:bIXO,n; W CIJ;HHTHJIJI.sIIJ;HOHH:bIX ClieTlIl'IKOB C TOJIm;HHOi 60JIbme 

5 MM (6 H 10 MM), c06paHH:bIX H3 OT,n;eJIbH:bIX 3JleMeHTOB, H3rOTOBJIeHH:bIX MexaHHlIeCKOH 

pe3KoH 3KCTpy,n;HpOBaHHoro CIJ;HHTHJIJI.sITOpa TOJII.I.J;HHOH 3 H 5 MM, H3Mep.sIJIC.sI Ha IIPO­

HHKaIOm;HX KOCMHlIeCKHX MIOOHax (pHc.36). BenHlIHHa W OlIpe,n;eJI.sIJIaCb IIO 3HalleHHIO 

He3<p<peKTHBHoCTH perHCTpaIJ;HH (1 - €) IIpOXO)l(,n;eHH.sI MIOOHa lIepe3 IIJIOCKOCTb, o6pa30­

BaHHyIO IIJIOTHO IIpH)I(aTDIMH ,n;pyr K ,n;pyry HCCJIe,n;yeM:bIMH ClIeTl.JHKaMH. HCIIOJIb30BaHHe 

"KBaHTaKoHa" C .sIpKO Bblpa)l(eHH:bIM o,n;H03JIeKTpOHH:bIM IIHKOM (pHC.4) II03BOJI.sIeT ,n;o­

BOJIbHO IIpOCTO IIOJIYl.JaTb IIJIaTO Ha KpHBOi 3<p<peKTHBHoCTH perHCTpaIJ;HH € (pHc.5) H 

IIO COOTHomeHHIO 
1 

Nrj.3. = in € rv W
1 

_ 

OlIpe,n;eJI.sITb OTHOCHTeJIbH:bIi CBeTOB:bIXO,n; W. 
IIoJIyl.JeHa JIHHeHHa.sI 3aBHCHMOCTb W OT TOJIm;HH:bI Cl.JeTl.JHKa IIpH paCIIOJIO)l(eHHH 

ClIeKTpOCMem;aIOm;ero BOJIOKHa Me)l(,n;y ,n;ByM.sI IIOJIOCKaMH (cel.JeHHeM 3x 20 H 5 x 20 MM
2

) 

3KCTpy,n;HpOBaHHoro CIJ;HHTHJIJI.sITOpa, o6epHyToro CBeTOOTpa)l(aIOm;HM MaTepHaJIOM (CHH­

TeTHl.JeCKOH 6yMaroi TYVEK). TaKa.sI cxeMa cBeToc6opa 6JIH3Ka IIO reOMeTpHH co 

CJIyllaeM UeHTpaJIbHOrO pacrrOJIO)l(eHH.sI KaHana co crreKTpOCMeIIJ;aIOIIJ;HM BOJIOKHOM B 8­

MeTpOBOM ro,n;OCKOIIHl.JeCKOM 3JIeMeHTe 10-KHJIoToHHoro HeiTpHHHoro ,n;eTeKTopa IIpoeKTa 

MINOS [19]. 
Ha,n;o OTMeTHTb liTO, IIOMHMO CBeTOB:bIXo,n;a, 3KCTpy,n;HpOBaHH:bIi CIJ;HHTHJIJI.sITOP o6JIa­

,n;aeT o,n;HHaKOBoi C JIHTbeBDIM CIJ;HHTHJIJI.sITOpOM pa,n;HaIJ;HOHHOi CTOHKOCTbIO [20-22], 

H3MepeHHoi BIIJIOTb ,n;o ,n;03:bI raMMa-H3JIylleHH.sI IIpHMepHO B 1 Mpa,n;. 
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PHc.5. 3aBHCHMOCTb 3qupeKTHBHocTH perHCTpamm (e) O.llH0<p0T03JIeKTpOHHbIX HMIIyJIbCOB C 

nOMoIUbIO <l>3Y-143 OT BbICOKOBOJIbTHOrO HanpjJJKeHHK IIHTaHHK (U). 3KCTpeMaJIbHbIe 

TOq}(H: • - 6e3 HCnOJIb30BaHHK YCWUlTeJIK; D - C yCHJIHTeJIeM (K yc. ~100), KOTOpbIH . 

n03BOJIKeT pa60TaTb C BeJIlPIHHaMH U ITpHMepHO Ha 0,7 KB MeHbme, lIeM B CJIyllae ero 

OTCyTCTBHK. 

HJIK BbIKCHeHHK B03MO~HOCTH npHMeHeHHK 3KCTPY~HpoBaHHoro CnHHTHJIJIKTOpa B 

npOTK~eHHbIX KpynHora6apHTHbIx ClIeTlIHKax 6bIJIH npOBe~eHbI H3MepeHHK HX np03pall­

HOCTH (HJIH ~JIHHbI 3aTyxaHHK Ao) K co6cTBeHHoMy H3JIYlleHHIO. IIpHHnHnHaJIbHaK cxeMa 

3THX H3MepeHHi H306pa~eHa Ha pHc.6. CnHHTHJIJIKTOp B OCHOBHbIX cepHKx H3MepeHHH 

B036Y~~aJICK YJIbTpa<pHOJIeTOBbIM cBeToM, KOTOpbIi nepe~aBaJICK onTHlIeCKHM BOJIOKHOM 

OT a30THoro JIa3epa. B OT~eJIbHOM H3MepeHHH nJIaCTHHa cKaHHpOBaJIaCb KOJIJIHMHpOBaH­

HbIM .B-HCTOllHHKOM, onHcaHHbIM BbIIIIe. BbIXO~HOi TOpen BOJIOKHa, nepe~aIOIIJ;ero CBeT 

JIa3epa, nepeMeIIJ;aJICK B~OJIb (no X-Koop~HHaTe,pHC. 6a) HJIH nonepeK (no y-Koop~HHaTe, 

pHc.66) HCCJIe~yeMoi nJIaCTHHbI. HHTeHcHBHoCTb JIa3epHbIx BcnbIIIIeK MOHHTopHpoBa­

JIaCb <POTO~HO~OM, Ha KOTOpbIi BTOPbIM onTHlIeCKHM BOJIOKHOM OTBO~HJIaCb HeKOTOpaK 

lIaCTb H3JIYlleHHK JIa3epa. CBeToc6op ocymeCTBJIKJICK, KaK onHcaHO BbIllIe, cneKTpOCMe­

maIOmHM BOJIOKHOM, MeCTO pacnOJIO~eHHK KOToporo MeHKJIOCb Ha 3KCTPY~HpoBaHHoH 

nJIaCTHHe COrJIaCHO cxeMe H3MepeHHH (pHc.6). BeJIHlIHHa cBeToc6opa B 3aBHCHMOCTH OT 

y~aJIeHHK TOllKH B036y~~eHHK CnHHTHJIJIKTOpa OT npHeMHoro BOJIOKHa onpe~eJIKJIaCb (B 

OTHOCHTeJIbHbIX e~HHHnax) no cpe~HHM 3HalleHHKM COOTBeTcTByIOIIJ;HX aMnJIHTY~HbIX 

cneKTpoB CHrHaJIOB C <t>3Y-84. KpHBbIe 3aTyxaHHK, H3MepeHHbIe B npO~OJIbHOM H no­

nepellHOM HanpaBJIeHHKX ~JIK nOJIOC TOJIIIJ;HHOH 3 H 5 MM, npHBe~eHbI Ha pHC. 7 H 8. 
H3 aHaJIH3a 3THX ~aHHbIX MO~HO C~eJIaTb CJIe~YIOIIJ;He BbIBO~bI: 
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1) ,D;JIHHhl 3aTyxaHHK CBeTa B 3KcTpy,D;HpOBaHHblx CUHHTHJIJIKTOpax, H3rOTOBJIeHHhlX 

H3 TeXHHlIeCKoro nOJIHCTHpOJIa C TOJIIUHHaMH 3 H 5 MM, COCTaBJIKIOT 25 ± 2 CM H 

30 ± 3 CM COOTBeTCTBeHHO; 

2) npo3palIHocTb B npO,D;OJIbHOM H nonepelIHOM HarrpaBJIeHHKX O,D;HHaKOBa, lITO CBH­

,D;eTeJIbCTByeT 0 xopOllleH O,D;HOpO,D;HOCTH 3KcTpY,D;a!a; 

3) pe3YJIbTaThl H3MepeHHK np03palIHOCTH, TaK )l(e KaK yCTaHOBJIeHO B [23], He 3aBHCKT 

OT BH,n;a B036Y)l(,n;aIOIUero CUHHTHJIJIKTOp H3JIYlIeHHK (JIa3epHbIM CBeTOM HJIH HOHH3HPy­

IOIUHM H3JIylIeHHeM). 

Ha pHc.9 npHBe,n;eHhl pe3YJIbTaTbI H3MepeHHH CBeToc6opa B reOMeTpHH nCeB,D;OKlIeHKH 

(CMOTpH pHc.66). ITpHMeHeHHe 3TOH cxeMhl CBeToco6HpaHHK n03BOJIKeT B pK,D;e CJIylIaeB 

BMeCTO MexaHHlIeCKOH pe3KH CUHHTHJIJIKTOpa Ha oT,n;eJIbHhle nJIaCTHHbI HCnOJIb30BaTb 

,D;JIHHHbIe Hepa3pe3HbIe CUHHTHJIJIKUHOHHble IIOJIOChl ,n;JIK cerMeHTHpOBaHHK (3a ClIeT HX 

HeBbICOKOH rrp03palIHOCTH) KaJIOpHMeTpOB norrepeK [4] H B,n;OJIb [3] HarrpaBJIeHHK rrYlIKa. 

B HCCJIe,D;yeMoM CUHHTHJIJIKTOpe, KaK BH,D;HO Ha pHcyHKe 9, MO)l(HO peaJIH30BaTb nceB­

,n;oKlIeHKH C ,D;OBOJIbHO KpyTbIM crra,n;OM OTKJIHKa Ha reOMeTpH'tIeCKOM MeCTe HX pa3,n;eJIa. 

a)� 6) 

lr 
330mm 54 1 r------,I .' 

X 
EE EE o

C> 

X� MM MM 

I ~ 
L<1500mm)L(1500mm) 

y J3 

PHC. 6.� CxeMa H3MepeHHK rrp03pa'tIHOCTH 3KCTpy.n:HpOBa.HHbIX C:mnITHJIJI.sIUHOHlffiIX nOJIOC K c06­

CTBeHHoMy H3JIy'tIeHHlO, KOTopoe B036Y)!(.llaJIOCI:> yJII:>Tpa1>HOJIeTOBI:>IM CBeTOM OT a30T­

Horo JIa3epa HJIH KOJIJIHMHPOBaHHbIM ,B-HcTO~OM: a) B.llOJII:> H 6) nOIIepeK nOJIOC:bI. 

0603Ha'tIeHH.sr: 1 - CnHHTRJIJI.sI:UHomra.sr IIOJIOCa; 2 - cneKTpOCMemaIOmee BOJIOKHO, H.ZJ:Y­
mee K <l>3Y-84; 3 - OIITlPIeCKOe BOJIOKHO, IIepe.n:aIOmee CBeT OT a30THoro JIa3epa K TOlIKe 

B036y>K.n:eHH.sI (4); 5 - cBeToBoH 3KpaH. 
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PHC. 7.� KpHBbIe 3aTyxaIDI.S1 CBeTa B 3KCTPY.llHpOBaHHOM CUHHTHJIJISlTOpe celleHHeM 5 X 330 MM2 : 

a) B.llOJTh H 6) rrorrepeK rrOJIOCbI. B036y:>K.lleHHe CUKHTHJIJI.SIIOIH rrpOH3BO,ZlHJIOCb CBeTOM 

a30THoro JIa3epa. 
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PHC. 8. KpHBbIe 3aTyxamuI CBeTa B 3KCTpy­

~HPOBaHHOM CUHHTHnH~TOpe ce~eHH­

eM 3 X 330 MM2 : a) B~OJTh H 6) rrorre­

peK IIOHOCbI. B036Y.>K~eHHe CUHHTHn­
H.snnrH rrpOH3BO~HnOCb CBeTOM a30T­

Horo Ha3epa. Ha pHc.8B H306pa.>Ke­

RbI ~aHHbIe, IIoHy~eHHbIe rrpH B036y­

.>K~eHHH Crnm:THHH~Topa B rrpouecce 

CKaHHpOBaHH~ KOJImlMHPOBaHHbIM {3­
HCTO't!HHKOM B~OJTh IIOHOCbI. 

PHC. 9. 3aBHCHMOCTb 3aTyxaHH~ CBeTa 

B reOMeTpHH IIceB~o~eHKH (CMOTpH 

pHc.66) rrpH pa3HbIX paCCTo~n: OT 

JIHlIHH CKaHHpOBaHH~(B HarrpaBHe:HHH 
x) ~o CIIeKTpOCMem:arom:ero BOHOKHa 

(y):. - y=50 MM; 0 - y=150 MM H 

• - y=300 MM. 
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3aKJIIO"tIeHHe 

B 3aKJIIO"tIeHHe CJIe,nyeT OTMeTHTb p.sI,n OC06bIX B03MO)l(HOCTeH 3KCTPY3HOHHOrO MeTO­

,na npOH3Bo,nCTBa CIJ;HHTHJIJI.sITOpa. TaK, JIHCTbI H3 3KCTpy,nHpOBaHHoro C~HHTHJIJI.sITOpa 

MoryT 6bITb HCnOJIb30BaHbI npH H3rOTOBJIeHHH CIJ;HHTHJIJI.sI~HOHHbIX nJIaCTHH ,nJI.sI .sI'tie­

HCTbIX KaJIOpHMeTpOB C npoeKUHOHHOH reOMeTpHeH. B 3TOM CJIy"tIae 60JIbIIIOH Ha60p 

THnopa3MepOB CIJ;HHTHJIJI.sI~HOHHbIX nJIaCTHH, nO-BH,nHMOMy, ,neIIIeBJIe H3rOTOBJI.sITb ny­

TeM MeXaHH"tIeCKOrO paCKpO.sI 3KCTpy,nHpOBaHHbIX JIHCTOB, "tIeM HCnOJIb30BaTb MHO)l(eCTBO 

npecc-<popM B MeTo,ne JIHTb.sI no,n ,naBJIeHHeM. 

K pOMe Toro, 3KCTPY3HOHHbIH MeTO,n JIerKO n03BOJI.sIeT nOJIy"tIHTb npO<pHJIHpOBaHHbIe 

H3,neJIH.sI. B "tIaCTHOCTH, MeTo,nOM 3KCTPY3HH MoryT 6bITb H3rOTOBJIeHbI C~HHTHJIJI.sIIJ;H­

OHHbIe 3JIeMeHTbI ro,nOCKonOB C na3aMH [6] H ,na)l(e C npo,nOJIbHbIMH OTBepCTH.sIMH [24] 

,nJI.sI pa3MelUeHH.sI B HHX cneKTpOCMelUaIOlUHX BOJIOKOH. 

C nOMOlUbIO IIIHeKOBbIX 3KcTpy,nepOB, nO-BH,nHMOMy, MO)l(HO H3rOTOBJI.sITb ,nJIHHHbIe 

C~HHTHJIJI.sITOPbI C 60JIee BbICOKOH np03pa"tIHOCTbIO (.Ao > 1 M) H3 6JIO"tIHOrO C~HHTHJIJI.sI­

Topa, KOTOpbIH ycnelliHo HCnOJIb30BaJIC.sI npH C03,naHHH npOT.sI)I(eHHbIX C"tIeT"tIHKOB ,nJI.sI 

p.sI,na <pH3H"tIeCKHX yCTaHoBOK [12-14]. IlpH 3TOM nHTaHHe IIIHeKa 3KcTpy,nepa MO)l(eT 

npOH3Bo,nHTbC.sI KaK rpaHyJIHpOBaHHbIM, TaK H CBe)l(enJIaCTH<pH~HpoBaHHbIM [25] MaTe­

pHaJIOM C~HHTHJIJI.sITOpa. 

C"tIHTaeM CBOHM ,nOJIrOM no6JIaro,napHTb 3a 60JIbIIIyIO nOMolUb Ha pa3HbIX 3Ta­

nax HCCJIe,noBaHHH HOBoro C~HHTHJIJI.sITOpa r .BpHTBH"tIa, O.raBpHlUyKa, 10 .rHJIH~KOrO, 

P .EpeMeeBa, H.KY3bMHHa, IO.MHxaHJIoBa, B.OHy"tIHHa, Il.IlHTyxHHa, B.illeJIeXOBa, 

C.qepHH"tIeHKO H MHOrO"tIHCJIeHHbIH TeXHH"tIeCKHH nepCOHaJI 3a peaJIH3a~HIO p.sI,na Bcno­

MOraTeJIbHbIX yCTpoicTB H MeXaHH"tIeCKHe pa6oTbI. 
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