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A>t<rnpei1 n .C. 11 AP, 

HeKOTOpble xapaKTePl1CTl1Kl1 epeMA nponeTHblX CU11HTl1flflAUl10HHblX 

C'leT'll1KOB Ha OCHOBe CU11HTl1flflATopa 113 non11c111pona, 

naparepcpeH11na 11 POPOP 

P13-91-280 

Ha OCHOBaHl111 aHan113a 3KCnep11MeHTaflbHblX AaHHblX C ycTaHOBKl1 MACn 111K 

11ccneAOBaHbl xapaKTep11CTl1Kl1 pa3fll14HblX CU11HT11flflAU110HHblX C4eT411KOB, 

Y48CTBOBaBWl1X B 113Mepe1-i1111 epeMeH11 nponeTa per11crp11pyeMblX 48CTl1U, 

BpeMeHHble pa3peweHl1A AnA 11CnblTblBaBWl1XCA nap C4eT411KOB COCTaBl1fll1 

eenl1411Hbl OT 550 AO 680 nc (nonHaA w11p11Ha Ha nonOBl1He BblCOTbl). Ha6ntO· 

AaeTCA KoppenAU11A epeMeHHOro pa3peWeHl1A epeMAnponeTHOi1 Cl1CTeMbl 11 

3qJcpeKTl1BHOi1 Afll1Hbl ocna6neHl1A CBeTa B Afl11HHOM Kp11CTanne. 1113MepeHl1A 

cKopoc111 pacnpoc1paHeH11A ceeroeoro c11rHana e 11ccneA0BaHHblX nnac111Kax 

YKa3blBatoT, 4TO eenl1411Ha CKOpOCTl1 3aBl1C11T OT ceoi1CTB CUl1HT11nn11pyto~ero 

06pa3ua. 

Pa6oTa BblnOflHeHa B na6oparop1111 Bbl411Cfll1TenbHOi1 TeXHl1Kl1 11 aeToMarn-

3au1111 O111Rll1. 
Coo6mmue 06'be.a;HHeHHoro HHCTHTyTa 11,a;epHhix uccneJJ,oBaHHH. lly6Ha 1991 

nepeeoA aernpoe 

Azhgirey L.S. et al. 

Some Performances of the Time-of-Flight Scintillation Counters 

Based on Polystyrene, Paraterfenil and POPOP 

P13·91-280 

On the basis of the analysis of the experimental data from MASPIC spectro· 

meter the performances of different scintillators used in the time-of-flight measu

rements have been investigated. The time resolutions of the tested counter pairs 

were between 550 and 680 ps (FWHM). Correlation between the time resolution 

of the time-of-flight system and the effective attenuation length of the long 

scintillators is observed. The measurements of an effective propagation velocity 

of light in the tested scintillators have shown that its magnitude depends on 

scintillator features. 

The investigation has been performed at the Laboratory of Computing 

Technique and Automations, JINR. 

Communication of the Joint Institute for Nuclear Research . Du bna 1991 



· 1. BBEL(EHHE · 

B nocne,nHee BpeMH B :m:cnepHMeHTax no <pH3HKe BbICOKHX 3Hepr.im 

nmpoIcoe · pacnpocTpaHeHHe nonyqmra MeronHKa mMepeHHH apeMeHH npo·
neTa . ( HBil) qacmu C IlOMOIUblO. CUHHTHJIJIHIUfOHHl,IX ctieNHKOB; L(OCTaTOtniO 
CKa3aTb, qTo CHCTeMaMH HBn OCHaIUeHO 60JiblllHHCTBO 3·KcnepHMeHTaJibHblX 
ycTaHOBOK, 3Kcnnyampyromnxca Ha· BCTpeqHI,IX nyqKax~···srn o6iHcHkeTC:a 

ieM, qTo ocHOBHaa ·Macca qacTHU, po:IK,naromnxca • ,nroKe npn HaH60JihlllHX 

nocTynHblX 3HeprHHX KOJIJiaH,nepoB, o6nanaeT. OTHOCHTeJibHO HU3KHMH 
HMilYJibCaMnI1 / H HBn HBJIHeTCH 3<p<peKTHBHbIM MeTo,noM HX H,neHTH<pH

KaUHH;' Ha CTpoamnxca H npoeKTHpyeMblX KOJIJiaH,nepax HOB Oro IlOKOJie
HHH, .TaKHX KaK CT• H B-¢a6pHKH, .cHcTe!'11,I HBII ocTaroTca o,nHHM m Heo6-
xonnM1,Ix 3JieMeHTOB 3KCnepHMeHT8.JibHblX ycTaHOBOK. L(na penieHHH <pH3H· 
qecKHX 3a,naq B 3KCnepHMeiITax, IlOCTaHOBKa KOTOpl,IX 'cTaHOBHTCH B03MO)K• 

HOH Ha HOBI,IX ycKopmem1x, cymecTBeHHO B03pacTaIOT Tpe6oBaHHH K OCHOB· 
HbIM napaMeTpaM acex 3JieMeHTOB ,neTeKTOpoB, B TOM qncne HK BpeMeHHOMy 

pa3peII1eHHIO cncTeM HBil qacTnu. Ilo3TOMy nocTOHHHO npoao,naTca nccne-
- ,noBaHHH, HanpaaneHHI,Ie Ha coBepllleHCTBOBaHHe . 3TOH MeTO,nHKHI2 - 4 1• Bpe

MeHHoe pa3pellleHHe CHCTeM HBn C IlOMOIUblO CUHHTHJIJIHUHOHHblX cqeTqHKOB 

3aBHCHT oT pana <paKTopoe, ocHoBHI,IMH H3 KOTOPl,IXHBJIHIOTca:· reoMeTpH
qecKHe pa3Mep1,I KpHCTaJIJIOB, MaTepHan CUHHTHJIJIHTOpa, KaqecTBO CBeTO· 

c6opa npH nepena11e CBeTa Ha <pOTOKaTon <pOTOYMHO:IKHTeJIH (<l>3Y)' xapaK
TepHCTHKH · <l>3Y H HcnoJih3yeMoii 3JieKTpOHHKH, a TaK:IKe cnoco6 BHeceIrna 

nonpaBoK B pmynhTaT1,I H3Mepem~ii • 
. L(na H,neHTH<pHKaUHH BTOpHqffblX qaCTHU, 06pa3y10mHXCH B anpo-a,nep

HI,IX CTOJIKHOBeHHHX, B . MarHHTHOM cneKTpOMeTpe MACilHK / s I: .. TaK:IKe 

HCilOJib30B!UlaCb MeTO,nHKa HBff . C IlOMOUU,IO CUHHTIUIJIHUHOHHI,IX cqeTqH
KOB 16 1 • l13MepeHHH npoeonmiHch c .u;ayMH napaMH cqeTqHKOB, p~ccToHHHH 
Me)K,!J;y KOTOpbIMH 6bIJIH 16 H 21,9 M; B. 3KCnepHMeHTax B 3aBHCHMOCTH .OT 

q>H3HqecKOH 3a,naqH npHMeHHJIHCb pa3JillqHI,Ie no COCTaBY H pa3MepaM CUHH· 
THJIJIHpyromHe nJiaCTHKH. B ,!J;aHHOM coo6meHHH Ha OCHOBaHHH o6pa60TKH 

. 3KCilepHMeHTaJibHblX ,!J;aHHblX, 3anHCaHHl,IX B pa6oqnx CeaHCax, ailaJIH3HpyIOT· 
CH xapaKTepHCTHKH CHCTeMbI HBn H CUHHTHJIJIHUHOHHbIX cqeTqHKOB, nony

qem-1Me c pa3nnqHblMH rutacT~~aMii:~::-.-::-.-~~i)-,;:;CTI~~~ 

. ~ .i:i4~:;:!;::~f '"iJ~.~ .1e;;~;;~;;J• 1 
~ t:~:•~t;JJfitdl-EKt~~ \• 
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2. AIIIIAP ATYP A H METO,D, AHAJU13A 
3KCIIEPHMEHT AflhHblX ,D,AHHblX 

CxeMa BKJIIO'leHHH O)];HOH II3 nap C'leT'IHKOB H cpyHKUHOHaJibHaH exeMa 

annapaTypbI nna BpeMHnpoJieTHbIX II3Mepemrn: noKa:3aHbI Ha pHe.1. Ka)K)];bIH 

eQHHTHJIJIHTOP npocMaTpHBaJieH e npoTHBOnoJIO)KHbIX KOHUOB ABYMH (pOTO
yMHO)KHTeJIHMH. CBeT OT JIIOMHHeCUeHUHH, BbI3BaHHOH perHeTpHpyeMOH 

'laCTHUeH, IIOCTynaJI Ha (pOTOKaTO)];bl <1>3Y IIO eBeTOBO)];aM H3' nJieKeHrJiaea, 

H3rOTOBJieHHbIM B cpopMe "pb!6bero XBOCTa". BHyTpeHHHH noBepxHOeTb 
KOpnycoB C'leT'IHKOB 6bIJia noKpbITa qepHOH KpaeKOH C ueJiblO HeIIOJib30Ba

HIIR TOJibKO CBeTa, ueilbITaBrnero noJIHoe BHyTpeHHee oTpa)KeHne. ,D,nn 0IITH-
11ec1<oro KOHTaKTa CBeTOBona H rmaCTHKa, a TaK)Ke CBeTOBO)];a H BXO)];HOrO 
OKHa,<1>3Y npHMeHHJIOeb OIITH'lecKOe Maeno (Dow-Corning). . 

CurmUibIOT <1>3Y XP2020 nonaBanHeb Ha rraeenBHbie nenHTenH no KoaK
cuaJibHhIM Ka6enaM PK50-4-11. AJIHHOH OT 12 no 30 M u nanee rroeTynanu 

Ha BX0)];bI auanoro-QHcppoBbIX npeo6pa3oBaTeneii (AUTT) .. e 11yaeTBHTeJib

H0CTbIO. OK0JIO 1 _ rrKJI/KaHaJI. (35% OT BeJIH'IHHbI Ka)K)];0ro · eHrHana) 11 .Ha 
cpopMMpOBaTe.JIH c noporoM 60 MB. lfMnyJibCbl e nopor0BblX cpopMHpOBa• 

. ca,aY-4'1 gfT4HK C4 (CTO~ <l>S~42 -

/ 
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d>SY-01 / 
/ 
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/_ 

4ET4l1KC□ 
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/ 

"vtM]YAbCbl OT <b~ 
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Puc:): <l>yHKUil<>;aJILHaH cxeMa annapaTypLI H3MepeHHH BpeMeim npo[leTa O.z:tHOH .napoii 

c~m~nH~~~HHLIX ~~~;qHKOB. 'rr<I> --: . noporonLiii q>op~up~BaT~nL,. n3 .:-:-: n~~,;H, 3~
;:i.e~~icu, · · Atirr _:, · 3~p-nii0B0:~qi~0Bo'ii, · · BUII - speMH:QHq>poB~~ np~!)6~~36naTen~. 
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Teneii eJiy)KHJIH B Ka'lecTBe eTapTOBbIX H eTOil0BblX CHrHaJI0B )];JIH BpeMH

UHq>poBblX npeo6pa30BaTeneii (BUTT) e ueHoii KaHana _oKono 40 ne, a TaK)Ke 
HeITOJib30BaJIHeb npH Bblpa60T1<:e '.'TpHrrepa", yeTaHOBKH. . 

B eneKTpoMe-rpe 1<oop.n;HHan,1 TpaeKTOJ:>HH 11aeTHU onpe~ennnHeb c noMo
IUbIO nponopQHOHaJibHbIX. KaMep, paenoJI0)KeHHbIX 'Me)I()];y eQHHTHJimiuHoH-. ' \ ·, , ' ' 

HbIMH C'leT'IHKaMH, a HMnynbebI qaeTHU B0eeTaHaBJIHBaJIHeb no yrny OTKJI0-
. HeHHH B none aHaJIH3HpyIOIUero MarHHTa17 /. 3aBHeHMOeTb BeJIH'IHH~l II3Me-
i ' u . , ii\ paeMoro BpeMeHu npone-ra oT MecTa nepece11eHHH 11aeTHQeH nnaeTHKa KOM-

; 1· neHeHp~BaJiaCb nyTe~ ~epenHeHHH IlOKa3aHH~ 060~.x BUTT n.ap. bl. eq.eT'IHKOB!. 
\ · a nonpaBKa, CBH3aHHaH e BJIHHHHeM .BeJIH'IHHbl aMnJIHTY)];bI CHrHana Ha, 

. H3MepHeM0e BpeMH, HaXO)];HJiaeb ~JUI Ka)K)];oro _H3 e'1eT'IHKOB · B npouecee 

o6pa6oTKH nony11eHHblX )];aHHblX. C ueJiblO oena6HTb BJIHHHHe Ha H3y11aeMbie . 

xapa1aepHCTHKH KpaeBbIX 3cpq>eKTOB B CTapT0BblX C'leT'IHKax B HaeTomueii 
pa6oTe B aHaJIH3MpyeMble co6bITHH OT6ttpanHc'b TOJlbl<O Te qaeTHUbI, TpaeK

TOpHH KOTOpblX nepeceKaJIH nonoey WHplliIOH 4 CM B eepeAHHe nnaeTHK0B 
• 1 3THX e'leT'IHK0B. . - - . . ' . 

CuttHTHJIJIHpyIOIUHe o6pa3Qbl 6bmH M3rOTOBJieHbl ' H3 O'IHIUeH
0

~0I'O H 

Il0JIHMepH30BaHH0ro IlOJIHCTHpOJia . C nepBHlJHQH no6aBKOH ' napaTepcpeHHJia . 

nyTeM MeXaHH'lecKOH 'o6pa60TKH e' noeneny10meii 1ITOJIHpOBKOH. B. Ka'lecT

Be CMeeTHTeJIH eneKTpa npmv1eHHJiaeb BTOl)H'IHaH '.ito6aBKa (POPOP) '. O.n;HH 
H3 o6pa3UOB HMen ttenonupoaauttbie noBepXHoeTH, 3a HCKJIIO'leHHeM 'rpaueii, 
o6pameHHblX .K eBeT0BOAaM. 11enom,3oBaHHblH 'THil eQHHTHJIJIHTOpa,''cornacr 
H0.

18 
.. 
1

, HMeeT KOpOTKHH' cppoHT HapaeTaIUfH
0 

eaeroBoro '.MMnyJi:bea ( 786 ± 
. ± 69. ne) u Manoe BpeMH Bbieae11HBaHHH (2,32 ± 0,16 He) ,'.'ITO 'cyme~TBeimo 

npH npoBe.n;eHHH BpeMeHHblX II3MepeHHii: Tai<: , KaK 3TOT . eQHHTHJIJl~TOp · 
o6nanae-r · OTH0eHTeJibHO · BbleOKHM caeToBbix:onoM, npo:s'onHnHe~ TaK)Ke 
H3MepeHHH c nnacmK0M 6e3 eMecTHTeJIH cneKTpa . .OettoBHMe ~apaMeTpbI 

HenbITblBaBWHXeH nnaeTHK0B npHBe.n;eHbl B Ta6n.1. 
;• 

Ta6nm.ia 1. OCHO,BHbie napaMeTpbl eQHHTHJIJIHpyIOIUHX nnaeTHK0B 

N° CocTaa· PaaMep, MM . noeepXHOCTb' Haatta'lett"1e , 

.1 Pst+2%Tp+0,02%POPOP 50*120*20 non11poeattHaR CTapT 
I 

Pst+2%Tp+o,02%POPOP. so;.120:.10 Crnpr : 2 non11poeaHHaR 

(]}! 
Pst+2%Tp+o,02%POPOP - 500* 190* 10 . non1,1poeaH~aR Cron 
Pst+2%Tp+o,02%POPOP . 500*190*60 MaToeaR Cron 

. 5 Pst+2%Tpt0,02%POPOP · ., 500;.190;.20 non11poeaHHaR . CTOn 
" 'i' 6 Pst+2%Tp · 600*190*30 non11poeaHHaR · Cron 

J 
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3. PE3YJihTAThI 

3aBHCHMOCTb aemwirn perHCTpHpyeMbIX CHI'HaJIOB <l>3Y OT. Koop,a;HHaThI 
Mecrn rrorranaHHH qacnuu,1 e· C'leT'IHK xapaKTepH3yeT 3cpq>eKTHBHYIO mmHy 

o~na6neHHH ca~a B CUHHTHJIJIHTOpe. Otta orrpenenae'i'ca Ka~ npo3pa1JHocn10 . -' : . ' ': •, ,· , ...... 

CaMoro . Bell.(eCTBa CUHHTHJIJIHTOpa B nuarra30He perHC-rpHpyeMhIX .,lJ,TIHH , 
BOJIH, TaK ~· KaqecTBOM rro~epxHOCTH rinaCTHKa, BJIHHIOII.(HM. Ha co6HpaHHe 

OTpa~eHH0ro caern •. Ha p~c;2 B KaqecTBe rrpHMepa IIOKa3aHhl 3aBHCHMOCTH 

BeJIH'IHH H3MepeHHbl;_ AUII CHrHaJI()B. OT. Mecra CUHHTHJIJIHUHH ,[J;JIH · C'leT
'IHKa c i<pHcTan:JioM 6e3. crreK~pocMemaromeu no6aBKH. L(~H acex rronHpo-· 

-; - ' . ' , ' ' ., . 
BaHHbIX IIJiaCTHKv,B 3TH 3aBHCHMOCTH xopowo OIIHCbIBaIOTCH cyMMOH ·nBYX 

. 3KCIIOHein: 

A =a-exp( ~x/X. 1 j + b-exp( :_:_x/X2) 
,.. -· . ' ' ' . ' -

C cyll.(ecTBeHHO pa3HbIMH rrapaMe-rpaMH 3aTyxaHHH • .UaHHbie ,[J;JIH KpHCTaJIJia 

C MaT0BbIMH 60K0BbIMH rroaepXH0CTHMH y,a;oBJieTBOpHTeJihH0 anrrp0KCHMH
pyIOTCJI oJiH~H 3KcrioHeHToiL Hau,a;eHHbI·e B pe3yJib;aTe cpHTHpOBaHHH rrapa-. 

Merpbl X IIpHBe.,r(eHbl B rn6~.2. ho.iJyqe~Hhie pe3yJibTaTbl cornacyIOTCH C npe.n-
' ·' ,, ,. ' ' . , ' , 

CTa~~eHHHMH O TOM, 'lT?,, BO;nepBhIX, CBeT B ,[J;HaIIa30He KOpOTKHX ,,a;JIHH · 
BOJIH, KOTOpbill ,[J;0MHHHpyeT' B. crreKTµe JIIOMHHecueHUHH CUHHTHJIJlHTOpa '.. ' , ' .•, , . . , . 
paccMa-rpHBaeMoro. THIIa, HHTeHCHBH.o. rrornomaeTCH , H pacceHBaeTCH B, ae-
11.(ecTae CaM~ro IIJiaCTH:Ka, a BO·BTOPhIX, B·_o6nacrn, 6JIH3KOH K,CBeTOBO.[J;Y, 
ycJI0BHH c~6HpaHIDI CBeT~· cymecTBeHH0 OTnHIIalOTCH OT, 'ycJIOBHH ,CBeTO-

c6op~nii.a_ 6oJie~y.rian~H~IXTQ'leKiqrncTaJIJia19 1
• . . 

BpeMettHc:>e pa3perneHHe cH.cTeMhI J1BI1 a CJiy'lae pernc-rpauHH 'laCTHU 
' . . ~ '. ' ' ' , ' ... ' 

C pa3HbIMH HMIIYJlbCaMH xapaKTepmyeTCH llIHpHHOH pacrrpe.neneHttH··Be•" 

JIHqHffbl 

T 0 = To yl + (m/p) 2 
- t - ot, 

50 

·,o~ 
-w -10 

::=J::YLG !~ 

Puc. 2 .. 3rumClfl\lIOCTH'. ·ae.imqHH perncTpH~ 

. pyeMblX CHrHaJJOB c· o6olix ll>3Y OT Koop

' . X(ltHaTbI MecTa nepeceqeinm. qacTuuefr KpH

cranna · cqerquKa. · l<'.piuii.1Mu ' noi<a:illHbI 

pe3yJILTaTbI annpoKclfl\lI~HH XlaHHbIX cyM· 
MOH .UBYX 3KCilOHeHT. 

4-

>' 
11t 11 

\~ ,, 
I 

i 
i 
,1 

(l) 
r 

rne To -apeMH pacnpoc-rpaueHMH caeTa Mem,n;y c'leT'IHKaMH, m n p - Macca 
· H HMIIYJibC neTeKTHpyIOil.(eH qacTHUhI, t ....:. rronycyMMa rroKa3aHHH o6oHX 

KO,[J;Hp0Bil.(HKOB; a O t ..:... rrorrpaaia, CBH3aHHaH C BeJIHIJHHaMH CHrHaJIOB 'OT 
<l>3Y. 113B eCTHO; 'lTO. npH ·. HCIIOJlb30BaHmi: nopor0BbIX cpOpMHpOBaTeJieH 

HCKIDKeHHe, BHOCHMOe HH.z:t1rnH.nyan:I>HhIM <1>3Y B H3MepHeMoe BpeMH, xdpo
wo · onnchrnaeTCH 3aBHCHMOCTbIO BHna o ti_= kl~ B lllHpOKOM nHarra30He 

perHc-rpHpyeMi.1x 3apanoa q/ 101 • Benn'IIllihI. K03cpcpHUHeHTOB ki 3aBHCHT, 
B 0CH0BH0M, OT xapaKTepHCTHK H pe)KHMa pa60T_I,I ~3Y. KpoMe roro, 0HH 
TaK)Ke r.mryT 3aBHCeTb OT MecTa norranattMH qacTHUhl B KpHCTaJIJI H3-3a 
H3MeHeHHH apeMeHHOH "cpopMbI" CBeTOBOr~ c~rHaJia Ha <pOTOKaTO,[J;e <1>3Y. 
Ha pHc.3 rr,oKa3aH. rrpnMep 3aBHCHM0CTH K03<pcpHUHeHTa k ,[J;JIH 0,[J;Horo ~3 ' 
<1>3Y, rrpocMa-rpirnaromero KPHCTaJIJI N~5 (a Ta6n.1), · OT ivteCTa rrorranaHHH 

'laCTHUhl B C'leT'lHK.' BH.[J;HO, 'lTO BeJIH'IHHa K03Q)Q)HUHeHTa cyll.(eCTBeHHO 

MeHHeTCH B 3aBHCHMOC'rH' OT paccTOHiiMH. B ,3T0M cJiyttae orrp~eJieHHe pe-
3YJibTHpyI0IIteH' IIOII{ll).BKH H3. rrorrpaBOK ,[J;JIH HH,[J;HBH.[J;yan:bHbIX <l>3Y CTaHO.
BHTCH ,[J;OBOJibHO TpynoeMK0H rrpoue.nypoii. 

'' I<aK 6biJIO IIOKa3aH0 B pa6oTax' 11 
'

1 2 't, TaKOe ,Ke BpeMeHH0e pa3pellieHHe 
' ' 

MO,KH0 IIOJiy•;mw, • eCJIH IIOIIpaBKy B.bI'lHCJIHTb ,[J;JIH Ka)I(AOrO C11eTIJHKa B BH.[J;e 
O t = k/1/A',' r,a;e "A ,_ ycpe,a;He'irnaa IieJIH'lHHa CHrHaJIOB C o60HX <1>3Y CIJeT• 

IJHKa. qT06bI m6aBHTbCH OT B03MO,KHOH' 3aBHCHM0CTH K0_3cp<pHUHeHTa k. 
. OT KoopnHHaThI, Heo6xonnMo Bb16paTb TaKOH crroco6 ycpe,a;HeHHH cHrHanoa, 

rrpH K0TOpOM BeJIH'IHHa A He 3aBHCeJia' 6bI OT MeCTa II0IIa,[J;aHMH' HaCTHUhl 
B C'leT'lH·K • .I(JIH 3TOI'O 61,1.riii ripoaH~JIH3HpOBaHhI pa3JIH'IHbie crroco6bI ycpeA
HeHHH.' Ha' pHc.4,; npencTaBJieHbt' pe3yJibT8.T~I pa3JIH'IHhIX crroc'o6oa ycpe.n

HeHHH )1,nH' rrn'acTHKa 6e3' crreKrpOCMeuiaronieH no6aaKH. i<poMe aapHaHTOB, 

rrpoHJIJIIOC'lpHIJOBaHHbIX Ha pHcyiIKe, aiiaJIH3HpOBaJIHCb TaK)Ke proyJibTaTbl, 

ycpe.z:tHCHHH·BenH'lHH 1/q1 13 
' H l/q114

• HaHMeHblllYIO 3aBlfC~MOCTb (); Koop~ 

,[J;HHaTbl MeCTa rrepece<IeHHR ttaCTHUeH.-KpHCTan:Jia HMeeT BeJIH'IHHa A, xapaK

TepH3yeMaH IIOJIYCYMMOH. o6panii,IX KBa,[J;paTHhIX KOpHeH H3 H3MepeHHhIX 
3ap.lI,l{OB Qi; Fl q2. ,., ; 

-.. --~ -, ;, " . '. . . : ' .. ,.•, ' 

B rrpouecce ·06pa60TKH ,[J;ruIHhIX 
6b&'a ' .. 38.Me'l~HO, .. ~TO' , 3HaqeHMH 

K<>3cp<pttnneHT0i3. ·: 'k p~JIH'laJIHCb -· ( , . ' ' ' ·,... •' . .. .'. . ' 

KaK. ,[J;JIH pa3HhIX KpHCTaJIJIOB on- ' 

Horo. H Toro ~e:, cq~Tl!~~~• _ TaK: 

:, 

Piic: 3'. ) 3aB11cilidocrn ; K03qlqlH[(H~HTa_ 
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Puc. 4. 3aBHCHMOCTH pe3ynhTaToB pa3nH'I· 

HhlX cnoco6oB ycpeniieHHR BenH'IHH cur· 

. HanoB ( q I ~ Ci~ ) C l:tBYX 11>3Y on~oro H 

Toro me. C'leT'IHKa OT KoopnHHaThl MeCTa 

nepece'leHHR ~acTm~eH c'leT'IHKa: 

0 - A = ( q I+ q2 )/2' 0 ~ A = ✓ q IX <11 

•-', l/V A= 2/(1/~+ 1/Y<h). 

Puc._, 5. PacnpeneneHHe 3Ha'leHHH To, xa

paKTepH3yIDntee BpeMeHHoe pa3peweHHe 
' ' 

an~apaTypbl H3MepeHHR BpeMeHH nponeTa,_ 

6n Y'leTa ( cnJJOWHaR mn~_HR) H c y'leTOM 

: (mTpHXOBaR JJHHHR) nonpaBOK Ha ,,33BW 

CHMOCTb TO OT BeJJH'IHHbl CHrH3JJOB OT 

Cl>3Y. 

H ·.u;m1 .u;aHH0ro, lJJiaCTHKa B 3_aBHCH

M0CTH ,OT ycnomru: 3KcrrepHMeHTa 
(3arpy3Ka cqeT'IHKa, <p<>H cnyqafuihI~ 

O - 46 'It' 

. COBII~eHHH,. paBH?MepHOCTh o6ny_qe

HHH cqeTqHKa perHCTPHJ)yeMbIMH qa

CTHU_aMH),. KaK, rrpaaHIIO, uau,noo-i~Ie. 
K03Q>Q>HIJ;HeHTbl. o6ecrreqHBanH 3cpcpeK- ' 

THBHYIO• KOppeKUHIO apeMHIIponeTHhIX 
1-cC __,r -'- .,.,____ ::r-- I H3MepeHHH BO aceM ,u;Ha~a30He aM-

48 49 To (HC) . . . , ·•. • 

~ t H A MO:>KHO 6LinO 

rrnHzy.u; perifcTPnpyeMhIX cHrnanoa. 
O.u;HaKo a <>TAeJihHhIX cnyqaHX cBR3h 

nyqme OIIHCaTh 3aBHCHM0CThlO 6onee cno)KHoro B~a. 

qeM HCII0ilh30BaHHaH HaMH. . 
Pacrrpe.u;enemm aenmHHbI To .u;n.a 0,D;HOH H3 nap cqeTqHK0B (N2l H N25) 

6e3 yqeTa aMnnmy,nHoii rrorrpaaKH _H c ee yqeroM npe,ncrnaneHhl Ha pHc;5 . 
.[(n.a .u;auHoii rrapLI ClleTflHKOB aMIInHTy.u;HaH rrorrpaa1<:a. npHBena K yny1nne
Hm<> ape~eHHoro pa3pemeHHH a 1,6 pa3a. 3uaqeHHH rronHh1:X mnpHH ..:l To Ha 
rronyBLICOTe, pacnpe,neneHHH BeJIHqHff_ T0 .u;im .HCilhIT1>1BaemHxcH Iq)HCTaJI- .· 

noa rrpHBe.neHLI a Ta6n.2. B pa6oTe11 3·' ripHOHccne.noaauHH CUHHTHnilHUHOH
HL{x cqen~~B .u;mmou 2,18 M 6Lmo,3aMeqe11~, 11-ro apeMeuHoe p3;3peIJ1eHHe · .. 

6 ' 

'I• 

.i 

Ta6nHua 2. XapaKTepHCTHKH HCCne.u;0BaHHhIX CUHHTHnnHTopoi3' 

N· A1 1,CM At 1, CM A1 1, CM A~~.cM ..:lT0 , rrc v, CM/HC 

3 3,8±0,1 2,0 ±0,3 54,4± 1,1 57,8± 0,9 560±5 16,2± 0,1 
4 44,4± 0,4 49,2± 0,6 680± 10 ·13,7± 0,1 

5 1,7±0,3 1,4 ±l;l 79,8± 1,9 74,1± 1,3 550±5 ,· _16,0± 0,1 

6 3,0±0,2 3,6 ±0,3, 49,3± 1,7 51,0± 1,3 610± 10 14;3± o,~ 

Puc. 6. 3aBHCHMOCTb Me)Kny KoopnHHaTOH 9 

MeCT nepece'lemm 'laCTHl(eH KpHCT3JJJJa N~3 H 8 

pa3HOCTh!O noKa3aHHii • BUTT: o ~ 6e3 y'leTa 7 

H e - C yqeTOM nonpaBOK Ha· 33BHCHMOCTb · 6 

noKa3aHHii BUTT OT . BeJJH'IHH perHCTpHpye- c., 5 
l: 

MblX CHrHaJJOB OT 11>3Y. . ~ ,._ 
q 3 

-20 •fO O· 10 20 X,CM 

KOppenHpyeT co 3HaqeHHHMH '.UilHH ocna6neHHH cae-ra B KpHCTannax. IIi:my
qeHHhie B HaWHX H3MepeHHHX;pe3ynhTaTbI He rrpOTHBOpeqaT 3TOMy BhIBo.u;y. 

3aBHCHMOCTh pa3H0CTH AT IIOKa3aHHH BU.II OT K0op.u;HHaTbI X MeCTa, 
, rrpoxo)KJ:(emm qaCTHUbI qepe3' KpHCTann cqeTqnKa xapaKTepH3yei · CKOp0CTb 

v pacrrpocTpaHeHHH caeTOBoro' CHrHana a CUHHTHnilHTope. IIpHMep Ha6nIO
.u;aamHXCH 3aBHCHMOCTeH AT(x) C yqeT0M H 6e3 yqeTa rrorrpaB0K Ha aenH

qHHy CHrHan0B OT <1>3Y IIOKa3aH Ha pnc.6. Hau,neHHbie B pe3ynhTaTe nHHeH
HOH arrrrp0KCHMal(HH ,D;aHHbIX 3HaqeHHH CK0p0CTH V B HCCne,D;0BaHHbIX 06pa3-

uax IIPHBe.u;eHbl a Ta6n.2. 
Cq1rraeTCH, qTO H3MepeHHaH TaKHM o6pa30M CK0p0CTh ,HBilHeTCH 3<p<peK

THBHOH H onpe.u;enHeTCH, . a 0CH0BHOM, ycnoBHHMH CBeToc6opa, Il0CKOnhKY 
MOMeHT cpa6aTLIBaHHH rroporoaoro cpopMHpoaaTen11 3aBHCHT · oT ·,KOJIH· 
qecTBa rrpmue.u;mHx Ha Q>OTOKaTo.u; <1>3Y Q>OTOHOB I I I ,I 

4 I. O.u;HaKo cyruecT

BYIOT yKa3aHHH Ha TO, qTo CKOp0CTh "rrpHMoro"· CBeTa B CUHHTHnnHTopax 
oTnH'laeTCH oT aenHqHHbI c/n, r.u;e n •::-, rroKa3aTenh rrpenoMneHHH cpe
.!\hI1 1 0 

,1 
5 1. )lnH HCIILIThIBaamnxcH CUHHTH.i'1JIHTopoa c/n ="' 18,9 CM/He. 

MO)KHO 6Lmo . O:>KH,UaTh, qTO a rrnaCTHKe TOillUHHOH · 60 MM c MaTOBhIMH 
6oKOBbIMH rroaepXHOCTHMH H3MepHeTCH CK0p0CTh pacrrpoCTpaHeHHH rrpH
Moro CBeTa, a BKna,n; Q>OTOHOB, .HCIIhITaBlllliX OTpa)KeHHH OT 60KOBbIX BO· 
BepXHOCTett, He3HatimeneH. I13MepeHHble,CKOpocTH V B o6pa3l(e C MaT0BblMH 
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CTeHI<aMH, 'a-TaI<:lKe B CUHHTHJIJIHTOpe •6e3 CMeCTHTeJIH.cneI<TPa<>'I<a3aJIHCb 

na:lKe MeHhllle,' qeM B npyrHX nJiaCTHHI<ax. II pH 3TOM HattneHHhie BeJIH'IHHbl. 

CI<OpOCTeH I<oppenHpyJOT. co 3Ha'leHHHMH nnHH OCJia6JieHHH CBeTa; . 

4. 3AKJIIOHEHl1E 

IIpoeen.eHHhle HCCJienoeaHHH BpeMeHHOro pa3perneHHH H xapaI<TepHCTHI< 

CUHHTHJIJIHUHOHHbIX C'leT'IHI<OB CHCTeMbI. H3MepeHHH BpeMeHH nponeTa 'laCTHU 

B • MarHITTHOM cneI<TpoMeTpC npH HCnOJih3OBaHHH pa3JIHllHblX I<pHCTaJIJIOB 

Ha OCHOBe nOJIHCTHpona H napaTepQ)eHHJia noI<a3aJIH, '!TO JIY'llllee apeMeHHoe 

pa3perneHHe nocTHraeTCH C rmaCTHI<aMH, o6Jia'AaJOIUHMH 60Jihlllett 3Q)Q)eK

THBHOH MHHott ocna6JieHHH caeTa. Pe3yJihTaTbI no H3MepeHHJO cKopoCTH 

pacnpoCTpaHeHHH CBeTOBoro CHrHana B KpHCTaJIJiax C'leT'IHKOB yKa3bIBaJOT 

Ha TO, '!TO 3aMenneime CKOpOCTH pacnpocTpaHeHHH caeTa OT JIJOMHHecueH

UHH no cpaBHemno C Q)a30BOH CKOpOCTbJO caeTa B CUHHTHJIJIHTOpe BbI3BaHO 

He TOJihKO yaeJIH'leHHeM nyTH Q)OTOHOB H3-3a OTpa:lKeHHH OT rpaHett o6pa3-

UOB, HO TaK:lKe CBH3aHO co CBOHCTBaMH caMo_ro aemecTBa CUHHTHJIJIHTopa. 
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