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1. BBe)leHHe 

B rrocne)lHee BpeMH B03poc HHTepec K 3KcrrepHM8HTanhHOMY 

3MHCCHH 

corrpoBOJK)laJOmel1 

a -KBaHTOB C 3HeprHeH, 

THJKenux 

HepenHTHBHCTCKHX 3HeprHHX, YJKe B O)lHOH 

3KcrrepHMe_HTanhHh!X pa6oT' ITOCBHUl8HHh!X )laHHOMY 

coo6manocb O Ha6nJO)l8HHH 11 6aMITOB II - H3ROMOB 

E
0 

> 8 M3B, 

HOHOB rrpH 

H3 rrepBh!X 

Borrpocy [1), 

r -crreKTpa B 

paHOHe E "' 
0 

8 - 1 5 M3B, OTHeCeHHhlX K ITpHMOMY r -pacrrany 

rHraHTCKoro )lHITOflhH010. pe30HaHca (rnP) COCTaBHoro H)lpa, a 

TaKJKe 0 3Ha'lHT8RhHOM rrpeBh!W8HHH pacqeTHOH . B8RH'lHHhl Bh!XO)la 

a -H3RY'l8HHH B )lHarra30He 3HeprHH Ea> 8 M3B. Borrpocy H3Y'l8HHH 

MexaHH3Ma o6pa30BaHHH Hr- pacrrana rnP B peaKUHHX C THJKenhlMH 

HOHaMH ITOCBHlll8H pH)l pa6oT, CM., HarrpHMep, [2, 3). B 6onee 

JKeCTKOH o6nacTH E > 2: 20 M3B rrpennoJKeHh! pa3nH'lHh!e MexaHH3Mhl 
0 

r- H3RY'l8HHH, )laJOmHe BKnan B Ce'leHHe p0JK)l8HHH a -KBaHTOB 

BhlCOKOH 3HeprHH, B 'laCTHOCTH, KorepeHTHOe TOpM03HOe 

H3RY'l8HHe. Borrpocy rrpHpO)lhl o6pa3oBaHHH JKeCTKoro r- H3RY'l8HHH 

B H)lepHO-H)lepHh!X B3aHMO)l8HCTBHHX ITOCBHUl8H pH)l pa6oT, HarrpHMep 

[ 4' 5] . B pa6oTe [ 5] OTM8'lanacb B03MOJKHOCTh 

3KcrrepHM8HTanhHOro Ha6nJO)l8HHH rrpOHBneHHH KOrepeHTHOH MO)lhl 

MexaHH3Ma TOpMoJKeHHH B CITOHTaHHOM neneHHH ( en ) 252
Cf. 

Ha6nJO)laeTCH H8KOTopoe pa3Horna,cHe orry6nHKOBaHHh!X pe3ynhTaTOB 

3KCrrepHM8HTanhHhlX HCCne)lOBaHHH B )laHHOH o6naCTH. npH 

Hccne)lOBaHHH 3MHCCHH O -KBaHTOB c 3HeprHHMH 50-170 M3B H 

50-240 M3B [6, 7) , rrpH CITOHTaHHOM neneHHH 

ycTaHOBneHh! BepXHHe rrpenenh! BenH'lHH BepoHTHOCTH 3MHCCHH 

a -KBaHTOB1• paBHh!e 7.0 x 10~ H 1.4 x 10~ COOTB8TCTB8HHO. B 

pa6oTe [ 8] ycTaHOBR8HHh!H BepxHHH rrpenen BenH'lHH BepOHTHOCTH 

3MHCCHH O -KBaHTOB COCTllBHJI OKORO 10-8 )lflH 20 M3B H 5' x 10-9 

anH Ea= 120 M3B. B pa6oTe [5] rrpHB8)l~HY BenH'lHHhl BepOHTHciCTefi 

a -H3RY'l8HHH rrpH Cn · 252
Cf paBHhle 10"'7 H 10-8 

)lflH 

E
0
= 20 H 120 M3B COOTB8TCTB8HHO. npOTHBOpe'lHBhle pe3·ynhTaTh1 

MOJKHO 06bHCHHTh MeTO)lH'leCKHMH oco6eHH0CTHMH 3KcrrepHM8HTaJJhHhlX 

ycTaHOBOK. HarrpHMep, B . pa6oTe [8] )lflH YM8Hhlli8HHH ~OHa 

KOCMH'l8CK010 H3JJY'l8HHH r- )l8T8KTOp OKpyJKancH CHCieMOH nnociMX 

nnacTHKOBhlX CUHHTHJJRHTOPOB, pa60Ta10l!lHX B peJKHMe 

aHTHCOBila)leHHH C r- )leTeKTOpOM. EhlJJO OTMe'leHo' 

Ota\c1:;tJi:tiril,..t\ tlK:iETYT I 
u~,-;wx HCC' .,t.aOlltld ' 

s-&1Sn1-10TEKA -~-
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yMeHbWHJIO ¢OH OT KOCMHqecKoro H3JiyqeHHH B HeCKOJibKO .necHTKOB 

pa3, o.nHaKo He 'coo6maeTCH o 

JKeCTKHX 71- KBaHTOB CJI 
252

cf C 

npocqeTe 

HeilOJIHblM 

co6blTHA perHCTpaUHH 

3HeprOBbl.lleJieHHeM B 

71- .neTeKTOpe, 

.nJiaCTHKOBhle 

C COOTBeTCTBYIDmHM nepepacceHHHeM 3HeprHH B 

CUHHTHJIJIHTOpbI.OTMeqeHHble BblWe 3a.naqH Tpe6yIDT 

COOTBeTCTByIDmero 3HepreTHqecKoro pa3peweHHH H 3HaHHH ¢YHKUHA 

OTKJIHKa 71 -cneKTpOMeTpa B 3a.naHHOM 3HepreTHqecKOM .nHana3oHe. 

C03.llaHHaH 3KCnepHMeHTaJibHaH ycTaHOBKa npHMeHHeTCH B 

3KCnepHMeHTaX no H3yqeHHID MexaHH3Ma peaKUHA, COilPOBOJK,[\aromHXCH 

3MHCCHeA JKeCTKHX 71 -KBaHTOB , a TaKJKe npH CilOHTaHHOM .neJieHHH 

H.llep. 

2. OnHcaHHe MeTO.llHKH 

cxeMa ycTaHOBKH npHBe.neHa Ha pHC. 1. YcTaHOBKa co.nepJKHT 
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Pttc.1. CxeMa yCTPOHCTBa 3KCrrepH

MeHTanbHOH YCTaHOBKH 

1- !jk:)T03JteKTpOHH!lli y'MHOXl!TeJtb; 2- ra30BaSI Ka.Hepa; 

3- HCTO'llll1K OCKCJIKOB COO!!Ta.HHoro JieJtelll1J!; 

4- nepHCTaJtb Tll'leCKl!ii Ha.CCC; 5- 6yqiept!!ili OObeH; 

6- CHCTeHa He.lll!W( fa30!lpoBO.llOB; 7- 1- cneKTpOHerp. 

c6opKy If 7 II H3 

7 CUHHTHJIJIHUHOHHblX 

.neTeKTOpOB CsJ (Tl)., 

.neTeKTOpOB 

wecTHrpaHHoro ceqeHHH 

.llHaMeTpOM OilHCblBaIDmeA 

OKPYJKHOCTH 

.llJIHHOH 150 MM. 

100 MM, 

[13). 

JlJIH yMeHbllieHHH ¢oHa 

c6opKa oKpyJKaJiacb 

CBHHUOBOA 3amHTOA (Ha 

pHCYHKe He rrpHBe.neHa). 

Ha paCCTOHHHH 45 CM OT 

nepe.nHeA nosepXHOCTH 

ueHTpaJibHoro MO.llYJIH 71- cneKTpoMeTpa noMemaJICH HCTO'IHHK 

cnoHTaHHoro .neJieHHH 11 3 11
, Haxo.nHmHACH BHYTPH KaMepbl 11 2 11 

CUHHTHJIJIHUHOHHoro ra30BOro .neTeKTOpa. MelK.ny cneKTpoMeTpOM H 

HCTOqHHKOM ycTaHaBJIHBaJICH CBHHUOBhIA KOJIJIHMaTop (Ha pHCYHKe He 

npHBe.neH) C ToJimHHOA CTeHOK 5 CM. KOJIJIHMaTop o6pa30BblBaJI 

TeJieCHhIA yroJI. 

BO BilHCaHHhIH 

Il03BOJIHBmHA npoeuHpOBaTb 

Kpyr B wecTHrpaHHHK 

ueHTpaJibHOro MO.llYJIH cneKTpOMeTpa. 
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71- KBaHTbl HCTOqH.liKa 

3a.llHeA noBepXHOCTH 

2.1. JleTeKTOP OCKOJIKOB .neJieHHH 

B KaqecTBe CTapTOBOro .neTeKTOpa B 3KCnepHMeHTaJibHOA 

ycTaHOBKe HCil0Jlb30BaJJCH ra30BhIA CUHHTHJIJIHUHOHHblA .neTeKTOP. 

( rcJI ) . K 

.neTeKTOpaMH 

npeAMymecTBaM rcJI 

OCKOJIKOB .neneHHH 

no cpaBHemm c 

MOJKHO OTHeCTH 

xapaKTepHCTHKH, KaK: BhICOKOe 6hICTpo.neACTBHe, 

,npyrHMH 

TaKHe 

KpyTH3Ha 

nepe.nHero cppoHTa HMnyJibca, MaJioe BpeMH nocJiecBeqeHHH, 

JIHHeAHaH 3aBHCHMOCTb HMnyJibCOB rcJI OT 3HeprHH perHCTpHpyeMblX 

3apHJKeHHblX qacTHU. 3TO Il03BOJIHeT .llOCTHrHyTb BhlCOKoro BpeMeHHO

ro pa3perneHHH rrpH MaKCHMaJibHOH reoMeTpHqecKOH H cqeTHOA 

3¢cpeKTHBHOCTHX, B03MOlKHOCTH perHCTpaUHH OCKOJIKOB .neJieHHH Ha 

cpoHe CHJlbHOro a- H3JJyqeHHH. 

H3BeCTHO [9, 10, 11, 12) 60JibWOe KOJJHqecTBO rcJI 

pa3JIHqHblX KOHCTPYKUHA. nocKOJibKY H3JJyqeHHe HHepTHhIX ra30B, 

HCil0Jlb3yeMhIX B fCJI,neJKHT, rnaBHhIM o6pa30M, B YllbTpa¢HOJleTOBOA 

o6JiaCTH ( Y<l> ) B pH.Ile KOHCTpyKUHA fCJl HCilOJib30BaHhl CBeTOBble 

KOHBepTOpbl, npeo6pa3yIDmee Y<l> -CUHHTHJIJIHUHID B H3JiyqeHHe C 

.llJlHHOA BOJJHhl, COOTBeTCTByIDmeA o6JiaCTH MaKCHMaJlbHOA 

qyscTBHTeJJbHOCTH ¢0TOKaTO.ll0B o6hlqHblX <!>3Y. OnHcaHbl fCJl, B 

KOTOphIX HCilOJib3YIDTCH qyBCTBHTeJibHble K Y<l> -o6JiaCTH <1>3Y 6e3 

cseTonpeo6pa3oBaTeneA. HanpHMep, B pa6oTe [12) ra30BhIA o6beM 

rcJI npocMaTpttsaJICH <1>3Y-53 qepe3 OKHa H3 KBapueBoro cTeKJia. B 

.naHHOA pa6oTe HCITOJlb30BaJICH MeTO.ll Henocpe.ncTBeHHOA 

perHCTpauHH Y<l> -H3nyqeHHH qyBCTBHTeJibHhIM K 3TOA o6JiaCTH 

cneKTpa <1>3Y-39 c cypbMHHO - ue3HeBhIM ¢oTOKaTO.llOM Ha 

OTJIHqHe ,naHHOA KOHCTPYKUHH 

<1>3Y BaKyyMHO ynJIOTHHJICH B 

KBapueBOM CTeKJie, CM.pHc.1 - 11 1 11
• 

rcJI OT .npyrHX-B OTCYTCTBHH OKOH. 

KaMepe 11 2 11 rcJI, H CUHHTHJIJIHUHOHHOe H3JiyqeHHe pa6oqero ra3a 

c qioTOKaTO,llOM. KaMepa 11 2 11 

¢JlaHueM JlJIH BaKyyMHOro 

JlaTyHH, HMeeT BHyTpeHHHA 

B3aHMO.neACTBOBaJIO HenocpencTBeHHO· 

npe.ncTaBJIHJia co6oA UHJIHH.llp c 

ynJIOTHeHHH <l>3Y, H3rOTOBJleHa H3 

.llHaMeTp 44 MM, TOJIIIIHHa cTeHOK paBHa 1 MM . 

.llHe 

HCTOqHHK 

CTaKaHa. CilOHTaHIIOrO 

PaCCTOHHHe 

40 MM. JlJIH 

nocTOHHHO 

o6beM "5" 

.neJieHHH 11 3 11 3aKpenJJHJICH Ha 

MelK.llY HCTOqHHKOM H ¢0TOKaTO.llOM <l>3Y COCTaBJIHJIO 

no.n.neplKBHHH IlOCTOHHCTBa pa6oqero COCTaBa ra3 
npoKaqttsa11cH '-!epe3 KaMepy rcJI H 6y¢¢epHl:lA 

15 n. ) c noMombID nepHcTaJJbTH'-!eCKoro Hacoca "4" . 
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Tpy6K11 l!JIH npOTOKa ,a3a 11 6 11 6UJJl1 11310TOBJJemi1 113 Men11, Bee 
• 

BaKyyMHUe ynJJOTHeHl1H 11 coen11HeHl1H - 113 BaKyyMHOH pe311HU. 

~aBJJeH11e ,a3a COCTaBJJHJIO 1 aTM. eKopocTb npoTOKa ,a3a B 

Cl1CTeMe - OKOJJO 0.2 JJ/Ml1H. 

Ha p11c.2 npencTaBJJeHU aMnJJl1TYllHUe cneKTpU OCKOJJKOB 

cnOHTaHHO,O l{eJJeHl1H 
248

em, noJJyqeHHUe B re~ np11 11cnoJJb30Bau1111 

pa6oq11x ,a30B Xe (m11poKaH JJl1H11H) 11 Ar B cJJyqae Xe 

K03¢¢11u11eHT yc11JJeH11H cneKTpOMeTp11qecK010 TpaKTa 6uJJ yMeHbllieH 

Bl!BOe, no cpaBHeH11IO C Ar). H3 p11cyHKa B11l!HO, qTo CTPYKTypa 

cneKTpa no3BOJJHeT 0Tl{eJJl1Tb OCKOJJKl1 l{eJJeHl1H OT a -qacT11U. 

0TCYTCTBl1e B cneKTpax qeTKO BUl{eJJeHHUX nl1KOB TH)KeJJUX 11 JJe1Kl1X 

OCKOJIKOB CBH3aHO C Hel{OCTaToqHoH Yl1CTOTOH np11MeHeHHUX pa6oq11x 

,a30B, H11KaKl1X cneu11aJJhHux Mep no oq11cTKe ,a30B He 

npennp11Hl1MaJJOCb. BBl1l!Y pacnpOCTpaHeHHOCTl1 H l{OCTynHOCTH B 

3KcnepHMeHTax B KaqecTBe pa6oqe,o ,a3a ,JJaBHUM o6pa30M 

HCnOJJb30BaJJCH Ar. eMeHa ,a3a B re~ npoBOl{HJJaCb qepe3 2 - 3 

cyTOK pa60TU. 

crreKTp 

OCKOJIKOB CIIOHTaHHoro ,z:i;eJieHHSI 248Cn1 

3600 •-

Z 2400 

4800 ~ 

I\ 
I \ 
/ ll 

1200 

___ Xe - HarronHeHne 

0

~ Li ,)f1~\ 
0 -~,e" ,,/4:r' .... 1 

40 80 120 IGO 200 ( 240 280) 320 360 400 
3Hepra5f KaHarrM 

Ar - HaTIOITHPHHe 

P11c.2 

4 

2.2. a- crreKTpoMeTp 

2.2.1.KOHCTpyKU11H o- crreKTPOMeTpa 

npencTaBJJHeT co6on c6opKy H3 7 0 - neTeKTopoB. Ka)Kl{UH neTeKTOp 

co6paH H3 CUl1HTl1JIJJHUHOHH010 Kp11CTaJJJJa CsJ (Tl), B ¢0pMe 

11pHMOY10J!hHOH 11pH3MU, B OCHOBe KOTOpOH npaBl1JlbHUH 

mecTH,paHHHK C l{HaMeTpOM onl1ChlBaIOmeH OKPY)KHOCTl1 100 MM, 

BUCOTa rrp113MU- 150 MM. npenaap11TeJJhHO 

rroBepXHOCTl1 Kp11cTaJJJJa 110KpUBaJJl1Cb TOHKl1M CJJOeM 

OTlliJJHqmaaHHUe 

rraCTbl MgO 

ua o6e3BO)KeHHOM 3Tl1JIOBOM cnHpTe. Koprryc Kp11CTaJJJJa l{eTeKTOpa 

11310TaBJJl1BaJJCH 113 TOHKO,O JJl1CTa 6eJJOH 6yMa,11,06pa60TaHHOH 

aHaJJo,11qHUM o6pa30M' 11 TOHKO,O JJl1CTa qepHOH ITJJOTHOH 6yMa,11. 

HcnoJJb30BaHHUH l{JIH CKJJe11BaHHH noBepXHOCTeH JJl1CTOB 6yMa,11 

HHTpOKJJeH Ol{HOBpeMeHHO npHl!aBaJJ Heo6XOl{l1MYIO ,epMeT11qHOCTb 

Koprrycy Kp11CTaJJJJa. TaKHM o6pa3oM, TOHKl1H 6yMa)KHUH Kopnyc 

( cpenHHH TOJJillHHa ~ o.5 MM) 06ecneq11aaJJ 3Hep,eT11qecKoe 

pa3pemeH11e dE ~ 12 -17 % rrp11 E = 662 K3B )lJIH pa3JJl1qHUX 
0 

3K3eMI1JJHp0B Kp11CTaJJJJOB. [14) 
2.2.2.KaJJ116poBKa 

0 
0 .... 

l() 
t--

zo 
l() 

MSIPJ<a;r ROMIIOHeHTa CileRTpa 

/ OT l.IaCTil~ ane1<:TpOHHO -

/' ,j,OTOHHLIX mrnue11 

Ill'.IK l<OCMl1qec1<nx µ-Me30HOB , 
911.QeTieHHI,IX B.QOTII, OCH 

Kpl1cTanna 

ff§ 
Ilg 

~ [;:g 

~~ 

~a ~/ll.l/J7JJJJJ71].,,;,::~~ 
~LJ .trS? -,,-"":.~-~- ,___, 

°"'-"'L"e_p.r-== < .Ec"'="'.rx..&.r_) 

PHC. 3. 

l{eTeKTOpOB o- crreKTpOMeTpa 

npOBOl{HJJaCb 

o6JJaCTH 

HCTOqHHKaMH 

(662 K3B) 

B MH1KOH 

CTaHnapTHUMH 

oerH 
137

Cs 

60
co (1173, 1332 K3B), B 

n11arra3oHe no 10 M3B l!JJH 

KaJJH6pOBKH HCnOJJb30BaJJaCh 
9 12 

peaKUHH Be (a, n) C B 

PuBe n-o •HCTOqHHKe no l!BYM 

perrepHUM 

E = 4. 43 M3B al 
a-pacrrany 

COCTOHHHH 

TOqKaM, 

COOTBeTCTBYIOT 

B036y)Kl{eHHO,O 

IZC, H 

E = 6. 79 M3B OT 3 axBaTa oZ 
TeITJJOBUX HeHTpOHOB Ha H)lpe 

1211 B 

n11ana3oHe 

MaTepHaJJe CUHHTHJJJJHTopa CsJ(Tl). 

20 - 100 M3B ocymeCTBJJHJJaCb no 

KaJJH6pOBKa B 

3Hep,OBUl{eJJeHHIO 
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KOCMH'leCKHX· µ - l'fe3OHOB C OT6opoM co6blTHH npoxo•.ueHHH 

perHCTpHpyeMUX qaCTHU B Bbl.UeJieHHblX ttanpaoJieHm1x: B.UOJib OCH 

KpHCTaJIJia H nepneH.UHKYJIHpHO 60KOBblM rpaHHM KpHCTaJIJia. 

Bbl,UeJieHHe ny11Ka µ - Me3OHOB 3a,uaHHOro HanpaBJieHHH 

ocymecTBJIHJIOCb opraHH3aUHeH .UBOHHblX H TpOHHblX COBna.ueHHH, 

"npoJieTHblX" .ueTeKTOpOB 

CUHHTHJIJIHTOpU NaJ(Tl) 

r.ue B 

TpOHHOf'O 

Ka'leCTBe ocnoMoraTeJibHblX 

TeJiecKona HCnOJib3OB aJIHCb 

0 63 X 63 MM, Me•.uy KOTOpblMH ycTaHaBJIHBaJICH TeCTHpyeMblH 

.ueTeKTOp o- cneKTPOMeTpa. 3anHCb co6b1THH B naMHTb 3BM B 3TOM 

CrreKTp KOCMil4eCKilX µ- Me30HOB 

:: f ~;~o~ 
1

µ~
1

M

1

e~o

1

H~~ 

1

B~I~~~e~; 1 
32 

28 

::;:; 24 
E-< 
a, 
::t 20 
() 

b 16 

12 

8 

4 

nepneH~mcynSipHo 60:,coaoli 
rpaHll ICpncTanna , 

a,a;onL ocu 
KpncTanna 

I 

O I wnnrnnr,ranMOONNOONNfl'H:JMtff141::lk101;;1+1;1 Bl 

0 3 6 9 12 15 18 21 24 27 30 
3Heprmr (KaHarru) 

P11c.4 

cJiy11ae npOBO.UHJiaCb npH 

coBna.ueHHH JIOf'H'leCKHX 

CHrHaJIOB B peMeHHOH OTMeTKH 

Tpex JIH6o .UBYX neTeKTopoB 

B 3a.uaHHOM 

.u11ana3one. 

KOppeJIHUHOHHUH 

BpeMeHHOM 

llaJibHeHrnHH 

aHaJIH3 

CflH3H'leCKHX 

npOBO,UHJICH 

3an11caHHblX 

C06blTHH 

"off line" 

pHC. 3 

-MeTO.UOM. Ha 

npe,ucTaBJieH 

.UBYXMepHhlH cneKTP "Eµ x T", 

noJiy'leHHhlH npH KaJIH6pOBKe 

ny'lKOM B.UOJib OCH KpHCTanna, 

no OCH "X" - 3HeprHH 

BU,UeJieHHaH perHCTpHpyeMOH 

'laCTHl.leH B CsJ(Tl}-

.ueTeKTOpe, no OCH 

"Y"- lllKaJia BpeMeHHblX KoppeJIHUHH CsJ(Tl)-.ueTeKTOpa H O,UHoro 113 

NaJ{Tl)-neTeKTopoB TenecKona. C0Bnanett11e, KanH6poBoK B .Tpex 

3HepreTH'leCKHX .u11ana3OHax COCTaBHJIO OKOJIO 1 ~ 0' 'ITO no3 B OJIHJIO 

npOBO,UHTb "on line" -KaJIH6pOBKY no TIHKaM µ - Me3OHOB 

KOCMH'leCKOro H3JIY'l8HHH. TTpH KaJIH6pOBKe Ha IlytIOK µ - Me3OHOB 

OKa3aJIOCb Ba•HblM CHHTb Merna10m11H (flaKTOp OT MHf'KOH KOMTIOHeHTbl 

cneKTpa OT 'laCTHU 3JI8KTpOHHO - CflOTOHHhlX JIHBHeH, CM. pHC.3 .. no 

3TOH npH'lHHe o- cneKTpoMeTp 6b!JI 3aKpb1T CBHHUOBblM .UOMHKOM C 

TonmHHOH CTeH B 5 CM. Ha pHC.4 npencTaBJieH aMnJIHTYl1HUH cneKTp 

Bbl,UeJieHHYX ny'lKOB µ - M83OHOB KOCMH'le~Koro H3Jiy'leHHH BJIOJib 

6 

• 

-" 
E-< 
(I) 

\1,.,.::i,~:111po1:HlHHOe GEANT Ill 3HeproHLl.0,CJlf'Hlle 

µ -Me30!IOB B s:pucTa.,.,e CsJ(TI) 

Eµ = 1 r:JB 
'.:OOll -------------~ 

1500 

nepneH,!.llif.:,O-nHpHO 60KOBOfI 

rpaHH KpllcTanna 

E..1],0rih OCII 
KpncTanna 

OCH KpHcTanna ueHTpaJibHOf'O 

.ueTeKTOpa H nepneH.UHKYJIHpHO 

ero 60KOBOH rpaHH. llaHHUH 

cneKTP tta611pancH B ycJIOBHH. 

.UBOHHUX coBnaneHHH, a 

:;- 1000 
() 

HM8HHO: ueHTpaJibHUH CsJ (Tl)

neTeKTOp H O.UHH 113 NaJ (Tl)

.ueTeKTOpOB TeJieCKOna, 

YlllHPCHHe HH3KO3HepreTH'lHOro 

TIHKa, COOTBeTCTBy10mero 
E-< 
0 

500 

( 

I 

Bbl.UeJieHHOMY 

µ - Me3OHOB 

60KOBOH 

ny11Ky 

nepneH.UHKYJIHpHO 

rpaHH CsJ(Tl)-

o' ~ ~--;~...,"-:".""~ .. --•--o FF ii1fffl I 
:JO 60 00 120 · !GO ,ueTeKTopa, noKa3UBaeT 

Heo6xo.UHMOCTb HCTIOJlb3OBaHHH 8Heprw,1 (l\13B) 

TpOHHblX coBna,ueHHH. Ha 

pHC. 5 TIOKa3aHU pe3yJibTaTU 

PHC. 5 pac'leTa MeTOAOM MoHTe-Kapno 

3HeproBbl.UeJieHHH µ - Me3OHOB C 3HeprH~H Eµ = 1 r3B B KpHCTaJIJie 

CsJ(Tl) ,uaHHblX pa3MepoB npH npoxo•.ueHHH ny11Ka B attanorH'lHUX 

HanpaBJieHHHX' B,UOJib OCH KpHCTaJIJia ueHTpaJibHOf'O .ueTeKTopa 

nepneH.UHKYJIHpHO ero 60KOBOH rpaHH, COOTB8TCTB8HHO. 

2.2.3. Pa6oTa 0 - cneKTpoMeTpa. 

H 

npo6JieMe perHCTpaUHH .- H3JiyYeHHH BUCOKOH 3HeprHH 

OOCBHmeH nocBHmeH pH.U o63opoB H M8TO.UHYeCKHX ny6JIHKaUHH, 

HanpHMep, CM. [15,16,17) 0.UHHM 113 cnoco6oB perneHHH 3TOH 

npo6JieMU HBJIHeTCH O.UHOBpeMeHHaH perHCTpaUHH BblJieTeBlllHX H3 

o6beMa .- ,ueTeKTOpa BTOpH'lHUX 'laCTHU c YYBCTBHTeJibHOf'O 

nocJie,uy10mHM oT6opoM co6h!THH no ycnoBHJO 3HeproBu.ueneHHH BO 

BHernHeM YYBCTBHTeJibHOM o6beMe. Ha .uaHHOM npHHUHne nocTpOeHbl 

HeCKOJlbKO MeTO.UHK perHTCTpaUHH .- KBaHTOB: 

-,ueTeKTOpbl C aHTHKOMnTOHOBCKOH 

3amHTOH llO38OJIHIOT no nperiurneHHIO 3HeproBU,UeJieHHH BO BHelllHeM 

YYBCTBHTeJibHOM o6&eMe noporoBOH BeJIH'lHHbl ycTpaHHTb 'laCTb 

HMIIYJlhCOB, conep•amHXCH B KOMIITOHOBCKOH qaCTH cneKTpa [18); 

-aH!IH1HJIJIHUHOHHJ-Je .- cneKTpOMeTpU 

OCHOBalll,I Ha HCrlOTTb31llWllHH C()B!la.neHHH CH['ltaJIOB C ue11TpaJ1bHOI"'O 
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neTeKTOpa C CHrHanaMH OT aHHH,HJIJIHUHOHHNX r- KBaHTOB OT 
• neTeKTOpOB BHewHero qyBCTBHTeJlbHOro ofueMa [17, 19); 

-npHHUHn cyMMHpy10111ero cneKTpoMeTpa, 

OCHOBaHHUA Ha auneneHHH H3 aHcaM6JIH neTeKTOpOB ''UeHTpanbHOro" 

nnH naHHoro KOHKpeTHoro ¢H3HqecKoro co6NTHH perHCTpaUHH 

7- KBaHTa BUCOKOA 3HeprHH C nocnenyKJIUHM cyMMHpOBaHiieM 

3HeprHH, aunenHBweAcH H3 OKpy~aKJIUHX "UeHTpaJlbHNA" [20). 

HH~e npHBeneHU HeKOTOpue pe3yJlbTaTU aHaJIH3a pe~HMOB 

• pa6oTu Hawero cneKTpoMeTpa. AHaJIH3 npoaeneH c noMOIUbKJ 

KOMnbKJTepHoro Kona GEANT [21) BepCHH 3. 14. 15, co3naHH010 B 

UEPH H ~nanTHpOBaHHoro Ha 3BM EC 1066 OHHH. Kon GEANT 

npencTaBnHeT co6oA 6H6nHoTeKy nonnporpaMM, npenHa3HaqeHHUX 

nnH MonenHpOBaHHH nepeHOCa 60JlbWHHCTBa THnOB 3JleMeHTapHUX 

qacTHU, a TaK~e H 7- KBaHTOB C 3HeprHHMH BNWe 10 K3B B 

_TpexMepHOM npocTpaHCTBe. B npouecce MonenHpOBaHHH HCTOpHH 

z 

1600 a) 

cyMMa 

1200 ~ ITO BCeM * )J.eTeKTOpaM 

800 r dE/E = 2 % 

400 

onHoro r- KBaHTa HCTQqHHKa 

3anOMHHaJIHCb 3HaqeHHH 3HeprHH, 

aunenHBWeACH B pa3JIHqHUX 

neTeKTopax, 

paCCMaTpHBaeMy10 

BxonHIUHX B 

CHCTeMy. 

HCTOpHH cqHTaJlaCb 3aKoHqeHHOA 

TOJlbKO 

( 3HeprHH 

3anaHHoro 

nocne OCTaHOBKH 

qacTHUN HH~e 

nopora - 1 0 K3B B 

0 =--=-----'-----'----~ HaweM cnyqae) HJIH awneTa acex 
600 

I 6) qacTHU, nopo~neHHNX onHHM 
u;eHTpanbHbH:I 

450 r )J,eTeKTOp 

6e3 BeTO ® 7- KBaHTOM, H3 ycTaHOBKH. nocne 

dE/E = 13 % 
z 300 

3aBepweHHH HCTOpHH 

3HaqeHHH 

aHaJIH3HpOBaJIHCb C 

nonyqeHHue 

3HeprHA 

noMOIUblO 

¢YHKUHA 

150 

0 
30 40 50 

Ey(M:JB) 

Pttc.6 (a' 6} 

3anaHHUX norttqecKHX 

OT6opa, HH¢0pMaUHH 3anOMHHanac1,, 

H ocymecTB'JlHJlcH nepexon K 

po3urpuwy cneny10111ero 7- KBaHTa 

HCTQqHHKa. TaKHM o6pa30M 6UJIH 
60 

npoMonenHpOBaH~ fYH~UHH OTKJlHKa 

cneKTpoMeTpa· Ha 

8 

J 
·\ 

,I ,: 
I 

I,} 
\} 

·· .. J. 

3:!00 
B) 

OKpy;+;aIO~Ile 
2-tOO. .o:eTeKTOpbl 

z 1600 -
<Ey>::0.29 M:JB 

BOO 

0~ 
C 10 20 30 -to 

C'f ( ,\hB) 

520 I') 

u;eHTpanbHhil:I 

390 

Z 260 

130 

)J,eTeKTOp 

BeTo 1 00 K3B 

dE/E = 1.5% 

~o 

0 

eo 70 

& 
{p 

7- H3JlyqeHHe, 

:MOH03Hep!'eTHqecKoe 

paBHOBepOHTHO 

pacnpeneneHHOe B TenecHoM yrne 

C paCTBOpOM yPna .s, 
ynoaneTBOpHIOIUeMy ycnOBHIO: 

.s 
cos(~) e [ 1.0, 0.917 ). 

HCTQqHHK H3nyqeHHH HaxonHJICH Ha 

OCH ueHTpaJ1bH010 neTeKTOpa 

Ha paCCTOHHHH L = 45 CM O,T 

nepe,[\HeA IlOBePXHOCTH KPHCTanna. 

B KaqecTBe npHMepa Ha PHC.6 

rrpencTaBJleHU KpHBUe paccqHTaHHbIX 

3HepreTHqecKHX pacnpeneneHKA 

npH MonenHpoBaHHH 104 co6UTHA 

H30TpODHOro H3nyqeHHH 7- KBaHTa 

C E = 50 M3B B 3anaHHOM 
7 -

TeneCHOM yrne. PHC.6 B) 

npencTaBnHeT 

3HepreTHqecKoro 

KpHBYIO 

pacnpeneneHHH 

BTOpHqHux qacTHU - 3Jl8KTpOHOB H 

0'------'-----~---~ Il03HTpOHOB, nepepacceHHHUX 

600 A) 

450 

Z 300 

150 

QeHTpanbHbII:I 

)J,eTeKTOp 

BeTo 1 M:JB 

dE/E = 6 % 

• • 
qepe3 60KOBUe noaepXHOCTH 

ueHTpaJJbHoro KpHCTaJIJla B 

COCe,[\HHe KPHCTanno1. 

cneKTp 6ucTpo . cnanaeT 

c yaenttqeHtteM 3Heprtttt, cpenHee 

3HeproawneneHHe B cocenHHe 

KpHcTaJIJlM <E > = 0~29 M3B. 
7 

3aBHCHMOCTb cpenHHX 

0 ~----'------'--------' 

3HeproauneneHHA B ueHTpanbHOM H 

60KOBOM KpHCTannax OT 3HeprHH 
30 40 50 

Ey (M:JB) 
P0c.6 (B, r, A} 

60 nepBHqHUX 7-, KBaHTOB IlOKa3aHa 

Ha pttc.7. Ha pttc.6 6) npHaeneH 
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I-IHKJIKJ3l-lBHblA cnefTP B 

ueHTpaJibHOM ,neTeKTope, 6e3 

yqeTa ycJIOBHA Ha 6oKOBble 

,neTeKTOpbl 

lllHpOKOe 

cneKTpoMeTpa. 

3HepreT1-1qecKoe 

pacnpe.neneH1-1e 

( dE/E
0 

= 13 % 

onpe.nemreTCH 3!p!peKTOM 

nepepacceHHHH 3Hepr1-11-1 1-13 

ueHTpaJibHOrO MO.ll.YJIH. 

npoue.nypa cyMMHpoBaHHH 

no3BOJIHeT 3aMeTHO ynyqwHTb 

pa3peweH1-1e ,neTeKTOpa 

( dE/E
0 

= 2 % 

C IlOBhlIIleHiieM ero 

gcpcpeKTHBHOCTH perHCTPaUHH 

CpeJJ,Hee 3HeprOBbl)J,erreHIIE' 

. B KpncTannax 

0.4 ~--,--~----,---..--.---, !30 

~ f @t) 150E. 

}o't r{/~~ J 
V ✓- / \_ 

// ~ 
../ 

:20 
uo 00 

40 60 20 

Er (M3B) 

PHc.7 

B II mrne nonHoro nornorn.eHHH 11 , CM. pl-IC. 8. 0,n.HaKO BKJIKJqeHHe 

pe~HMa aKTHBHOA 3allJ,HTbl, B KOTOpOM HaKJia,l1.NBaeTCH 3anpeT Ha6opa 

B cneKTp np1-1 npeawweHHH 3Heproa1i1.neneH1-1H B 6oKOBblX ,neTeKTOpax 

noporoaoA aen1-1q1-1H1i1, no3B OJIHeT ynyqw1-1Th 3HepreT1-1qecKoe 

pa3peweHHe ( dE/Eo = 1. 5 % ) npH EBeTO = 100 K:3B, CM. 

p1-1c.6 r), 3TO HBJIHeTCH Ba~HblM npH HeKOTOpblX !pl-131-!qecKHX 

3Kcnep1-1MeHTax, Hanp1-1Mep 0 no 1-13yqeHHKJ 3!p!peKTa pacw.enneHHH rnP, 

a TaK~e B 3Kcnep1-1MeHTaX no HCCJie,l1.0BaHHKJ napaMeTpOB f nP B 

cnoHTaHHOM .neneHHl-1 H.nep, r.ne yaen1-1qeHHeM BpeMeHH 3KCn031-!UHH 

MO~HO CKOMneHCHpoBaTb He.nocTaTOK 

MaJiyKJ 3!p!peKTI-IBHOC_Tb per1-1cTpau1-11-1 B 
! 

MeTo.na 

nHKe 

aKTI-IBHOA 3alll.HTbl 

nonHoro nor nomemrn, 

CM. p1-1c. 8. Ha p1-1cyHKe 8 np1-1ae.neH1i1 pacqeTHble KpHBble 

3aBHCI-IMOCTI-I nnoma.n.1-1 non n1-1KaMH IlOJIHoro nornomeHHH 1-1 

o,n.1-1HoqHoro auneTa OT 3Hepr1-11-1 per1-1cTp1-1pyeMoro "¥- KBaHTa .ll.JIH 

pa3Jil-lqHJ,IX pe~HMOB pa60Tbl cneKTpoMeTpa. Kp1-1BaH 11 B eTO 1 00 K3B" 

nonyqeHa npH BKJIKJqeHl-11-1 pe~HMa aKTI-IBHOA 3alll.HTbl npl-1 E = _ nopor 
= 100 K3B. KpHBaH 11 llHKJll03liB 11 Ha6paHa Ha pnc .8 TIPli llHKJll03llBIIOM 

Ha6ope cneKTpa B ueHTpaJibHblH MO,[\YJib He3aBHCliMO OT 11epepaccem11rn 

3Hepr1-11-1 B 6oKOBble ,neTeKTOpbl cneKTpoMeTpa. KpHBaH "cyMMa" 

nonyqeHa npl-1 cyMMHpOBaHl-11-1 3HeprOBbl,l1.eJieHHA B ueHTpam,HoM 

10 

N 

LllfCJ10 "{- KBaHTOB 

B IIHTeprrnne {Enrnx - {Emax - 11138)) 

600 r---r-----,---~---.-----,----, 

450 

300 

150 

i 

! 

gi 

\\ 0 BeTo 1 00 K3B 1\ HHKTTI03I1B 

o cyMMa 

! --~ 
i!L_ -...~ 

.I 
·m._ •. 

·--m-. II 
-□ 

o~-~-~-~--'--~----' 
20 40 60 80 

Ey (1faB) 

Puc.8 

EBeTo= 100 K3B. PaCCMaTpl-!BaJIOCb 

Mo.nyne 1-1 60KOBblX MO.ll.YJIHX. 

,llJIH Ka~.noA 3Hepr1-11-1 

paccMaTpl-!BaJIOCb 10 3 co6blTI-IA 

l-130TpOnHO pacnpe.neneHHblX 

"¥- KBaHTOB B yKa3aHHOM 

TeJieCHOM yrne. YCJIOBHH 

reoMeTp1-11-1 aHanor1-1qH1i1 

on1-1caHHblM .ll.JlH Pl-IC. 6. Ha 

p1-1c. 9 noKa3aHbl pacq1-1TaHHble 

Kp1-1a1i1e IPYHKUI-IA OTKJIHKa Ha 

MOH03HepreT1-1qH1i1e "¥- KBaHTbl 

yKa3aHHblX 3Hepr1-1A. BepXHl-!e 

Kpl-lBUe COOTBeCTBYKJT 

cneKTpaM B ueHT paJibHOM 

)leTeKTOpe Ha6paHHblMI-! 6e3 

ycJIOBI-IA, Hl-l~Hl-!e - B pe~l-!Me 

aKTI-IBHOH 3alll.l-lTU 1-13 

3Hepr1-11-1, ycJIOBHH MO,l1.eJI1-1poBaHHOro 

OKpy~aKJlll.1-!X .neTeKTOpOB np1-1 

no 10
3 

co6uT1-1A .ll.JIH Ka~.noA 

3Kcnepl-!MeHTa He MeHHJll-!Cb. 

npoaeneHHNA aHaJil-13 napaMeTpoa "¥- cneKTpoMeTpa Ha ocHoBe 

MeTo.na MOHTe-Kapno no3BOJIHJI onpe.nen1-1Tb .n1-1ana30H1i1 3Hepr1-11-1 

per1-1cTp1-1pyeMblX "¥- KBaHTOB, JlJIH KOTOpblX onTl-!MaJieH onpe.neJieHHlilA 

pe~l-!M pa6on1. cneKTpOMeTpa. ElilJll-1 paccq1-1TaHbl 3!p!peKTI-IBHOCTI-I 1-1 

IPYHKUl-11-1 OTKJil-!Ka cneKTpOMeTpa JlJlH pa3Jil-!4HblX noporoaux 3Hepr1-1A 

BeTo - .neTeKTOpa. Pe3yJibTaTbl aHaJil-!3a no3B0Jll-!Jll-l Bb16paTb 

3JleKTpOHHYKJ cxeMy ycTaHOBKl-1, n03B0Jll-lBWYKJ 3KcnnyaT1-1poBaTb 

cneKTpOMeTp B pa3Jil-!4HUX pe~l-!Max MeTOJlOM "off line" . 

II TFA II , nonaKJTCH Ha BXO.ll.bl 6JIOKOB BpeMeHHOA npl-lBH3KI-I co 

CJle.llHlll.l-lM noporoM II CFTD 11
• cqiopM1-1poBaHHble Jl011-!4eCKl-!e 1-!MnyJibCbl 

npeMeHHOA npl-lBH3KI-I no.naKJTCH Ha BXO.llbl 6JIOKa npeo6pa3oBaTeJIH 

apeMH - aMnJI1-1Ty,na " TAC 11 3anpoc Ha o6pa6oTKY qi1-131-1qecKoro 

C06blTI-IH Bblpa6aTNBaeTCH 6JIOKOM KL23-K [ 23] OT nor1-1qecKoro 

c1-1rHana "true start" cxeMw coana.neH1-1A 6noKa II TAC 11 

( 3a,nep~al!HUA CHrHaJI "stop", Hecym1-111 .nonOJIHl-!TeJibHO I-IH!pOpMaumo 

0 HaJil-141-11-1 COBnaneHl-!H Cl-lf'HaJloB C FF 1-1 CsJ(Tl) B 3a,l1.aHHOM B TAC 

npeMeHHOM HHTe!JBaJJe). AHaJIO,OBblH 1-!MilYJibC 6JIOKa II TAC 11 
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¢YHKL\11H OTKJIIIKa L\eHTpan1,Horo MOAJJI$1 crreKTpoMeTpa 
Ha MOH03H~preTil'-IecKoe y -Hanyi1em1e (GEANT-III) 

320 

30 MaB 

240 401bB 

z 160 
50 MaB 

70 MaB 
80 

., -~\ 
.. esfs2:k:::S/cr:t:c _ //✓ 

JO ~ . 
✓ .... --.----,,-/\ ~ 

npencTasneHa 

20 30 40 50 

Ey ( M::iB) 

P1-1c. 9 

60 70 

3.1 3neKTpOHHaH CI-ICTeMa ycTaHOBKl-1 

Ha pHC. 10. B )laHHOH cxeMe 1-1cnonb 3 YIOTCH 

non1'-!eCKHe c1-1rHam,1 speMeHHOfl npHBH3KI-I CTapTOBOro neTeKTOpa 

rcn OCKOflKOB neneHHH "FF" H ueHTpanbHOro 

7- cneKTpoMeTpa II CsJ(Tl) 4 11
• BpeMeHHUe TpaKTU 0601-1x 

f<L23K 

--
--
ADC 

[__ 

---{ ADC 

r-
TDC 

--
ADC 

~-
0 0 0 ADC 

~ 
P11c.10 

MOJlYflH 

neTeKTOpOB 

1-!MOYJihCbl <l>3Y 

opraHH3OBaHu cneny10mHM o6pa3oM: aHOJlHUe 

"FM", ccpopMHposaHHUe 6ucTpUMI-I ycHnHTenHMH 

12 

BPEHEHHWE JHATPAHHW PASOTW CXEHll 

½ "crapr" FF 

~ '!fBTAC 

: "cron" CsJ(Tl) 

l 
-: b 

:500 HC I "true start" TAC 

'!fa KJl23K 1-
--. 550 HG I- f HICC -I 

V "crapr .. TDC 

--! 600 He-I t .'1/CC I- '!a TDC 

' ~ 550 HC 
y ~ran" TDC 

I [ ] '!a TDC 

V -
"cron" TDC npH HaJ101CeH1111 -

HHllYJ/bCOB 

PHCo11 

nocTynaeT Ha BXOJl npeo6pa30BaTenH 11 aMITflHTy.ua - UH(Jlposofl KO.U 11 

TTA - 2 4 K [ 2 4 ] , o603Ha'-ieHHUfl KaK II ADC " BTopofl CHrHan 

BpeMeHHOfl npHBH3KH C ueHTpanbHOro 7- )leTeKTOpa, 3aBe)leHHUfl 

'-iepe3 speMeHHYIO 3aJlepzKy Ha Ka6ene Ha BXOJl "stop" 6noKa 

npeo6pa30BaTenH II BpeMH - UH(Jlposofl KOJl II "TDC", cnyzHT JlflR 

nony'-ieHHR npH3HaKa HanozeHHR HMITYflbCOB OT JlBYX 7- KBaHTOB, 

npHXOJlRmHx BO BpeMeHHOM HHTepsane, MeHhllieM 1 MKC. 3anepzKa Ha 

Ka6ene BU6HpaeTCR paBHOfl BpeMeHH 3a)lepZKH CHrHana "tv" 6noKa 

KL23-K ( t = 550 HC), npHXOJlRmero Ha BXOJl II start 11 6noKa 
II TDC II B cny'-iae npHxo.ua nocne.uy10mero HMnynbca C 

ueHTpanbHOro .ueTeKTOpa B npenenax 1 MKC Ha BUXOJlHOM perHCTpe 

"TDC" 6yneT 3anHcaHo HeHynesoe cnoso. CHrHan "tv" 6noKa 

KL23-K 3anepzaH OTHOCHTenhHO cHrHana - " true start 11 6noKa 
11 TAC II Ha 500 HC H HeceT nononHHTenbHO HHcJ)OpMaUH!O o TOM, 

'-ITO KOHTponnep Kpef!Ta CB06o.ueH JlnR o6pa60TKH )laHHoro co6UTHR. 

AHanorosue TpaKTU )leTeKTOpOB FF H CsJ (Tl) HMeIOT 

cneKTpOMeTpH'-ieCKHe ycHnHTenH C aKTHBHUMH !pHnbTpaMH II AFA II H 
6noKH "ADC 11 pa60Ta10mHe B peZHMe C IlOCTORHHO 3aKpUTUMH 
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BXOllaMH. YnpaBneHHe 
• "ADC" npoH3BOllHTCH 

cHrHanoM "~v" 6~oKa 

aHanorOBhIMH BXOllaMH 

no pe3epBHpOBaHHOH 

KL23-K. BpeMeHHh!e 

npeo6pa3oBaTeneH 

WHHe P2 KAMAK 

llHarpaMMhl pa60Thl 

3fleKTpOHHOH cxeMhl npencTaBneHhl Ha pHC. 11. cneKTpOMeTpHqeCKHH 

TpaKT 11eTeKTOpOB CsJ(Tl)-1 ... CsJ(Tl)-7 nononHHTenhHO BKn~qaeT 

CYMMHPY~IUHH ycHnHTenh " SUMM ", Ha KOTOphIH 3aBOllHTCH 

ycHnHTeneH "AFA" CyMMHpyeMh!H CHrHan OUH~pOBh!BaeTCH 

Bh!XOllhl 

"ADC" 

aHanorHqHo 11pyrHM TpaKTaM. BpeMeHa nOCTOHHHOH HHTerpHpoBaHHH 

Bcex "AFA" COCTaBnHnH 1MKC. JlnHTenhHOCTh HMnynhca "~v" 

6noKa KL23-K, CM. pHC.11,COCTaBnHna 2 MKC. 

4.1.IlpenBapHTenhHhle pe3ynhTaThl H3MepeHHH 

OnHcaHHh!e Bh!We peZHMhl pa60Thl crreKTpOMeTpa 6h!nH npoBepeHhl 

3KcnepHMeHTanhHO npH perHCTpaUHH a- KBaHTOB H HeHTpOHOB B 

cnoHTaHHOM neneHHH Hllep 248 cm, HHTeHCHBHOCTh HCTOqHHKa 

COCTaBnHna 600 neneHHH / ceK. YcnoBHH H3MepeHHH onHcaHhl B 

rnaBe 2. Ha pHc. 12 npencTaBneHh! pe3ynhTaThl copTHpoBOK "off 

line" cneKTpOB HMnynhCOB ueHTpanhHOro MonynH a- cneKTPOMeTpa B 

z 

104 

50 

103 I 
7HC 

I i:H 
"';25 ~ ~11 

I 
102 

101 
102 

0 ~" 

1550 

B 

cneKTp HMTIYIThCOB u;eHTpanhHOro MOAYIT5l 

"(- OKHO --
n-oKHO 

~~ 

OT CTIOHTaHHOf'O p;erreHH5l 248Crn 

0 Il +')' - I1HKTTI0311B 
f-,. "f - HHKTTI03HB 

tf< n - HHKJ1I03l1B 
• n+-y - BeTO 

A "f - BeTO 
+ n - BeTO 

2300 3050 

11) 
,2 3 4 

3Hepr1151. (KaHan1,1) 

PHc.12 
:14 

5 6 7 8 9 
1Q3 

peZHMax HHKn~3HBHorb Ha6opa H C BKn~qeHHeM aKTHBHOH 3aIUHThl C 

Enopor= 100 K3B. Pa311eneHHe a- KBaHTOB H HeHTpOHOB 

npOH3B011Hnocb no D peMeHH nponeTa. Ha BCTaBKe pHc. 12 noKa3aHl,! 

BpeMeHHYe OKHa, Hcnonh30BaHHble B copTHpOBKe. H3MepeHHH 

npOBOllHflHCb Ha nponeTHOH 6a3e 45 CM, urnpHHa B peMeHHoro OK Ha 

llflH 'a- KBaHTDB COCTaBnHna 7 HC. 

AB TO phi Bhlpa•a~T npH3HaTenhHOCTh 

IO. 3. neHHOHZKeBHqy 3a no1111epzKy H BCeCTOpOHHee coneHCTBHe, 

oKa3aHHoe B npouecce C03llaHHH cneKTpoMeTpa. 
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Co6ones ~.r. ~ AP- P13-92-331 
MHOfOMOAYhbH~~ c4~HT~nnR4~0HHW~ cneKTpoMeTp 
Ha OCHOBe CsJ(Tl)-Kp~cTanno~ AnR per~cTpa4~~ 
y-KBaHTOB c 3Hepr~e~ B A~ana3oHe 1 - 100 MaB 

On~caH MHOfOMOAYflbHW~ c4~HT~nnR4~0HHW~ cneKTpOMeTp, 
COCTOR~~~ ~3 7 c4~HT~nnR4~0HHWX Kp~CTannoB CsJ(Tl} wee~ 
T~rpaHHOro ceYeH~R C A~aMeTpOM on~CblBa~e~ OKPY>HHOCT~ 
100 MM, An~HO~ 150.MM ~ toTonp~eMH~KOB $3Y-110~ np~Be~ 
AeHW pe3ynbTaTw Kan~6poBK~ cneKTPOMeTpa B A~ana30He 
100 K38 - 100 MaB ~ pacYeTbl tYHK4~~ OTKn~Ka cneKTPOMeTpa 
Ha MOH03HepreT~YeCKOe y-~3nyYeH~e, nposeaeHHWe MeTOAOM 
MoHTe - Kapn6 npM noMo~~ Koaa GEANT-3. ·naHw npeABap~Tenb 
HWe pe3ynbTaTW ~3MepeH~~ cneKTpOB y-KBaHTOB ~ He~TPOHOB 
np~ cnoHTaHHOM AeneH~~ zi.scm. 

Pa6oTa swnonHeHa s fla6oparop~~ RAepHwx peaK4~~ O~~~-

IlpenpHHT OOl>CJ:tHHeHHOrO HHCTHT)'Ta ll;iepHbl.X HCCJie;iosaHHH. ,l.(y6Ha 1992 

·nepeBOA aBTOPOB 

Sobolev Yu.G. et al. P13-92-331 
Multi-Module Spectrometer 
of Gamma-9~anta Ev (1 - 100 MeV) Built up 
of CsJ(Tl)-Crystals 

The specttometer, built up of 7 CsJ(Tl)~scintilla
tion crystals of hexagonal shape (the diameter of the 
circumscribed circle being 100 mm) 150 mm long and a 
photo muliiplie~ FEU-110, is described~ The results of 
_the energy calibration in the region· 100 keV-2 100 MeV 
and the.modelling of the response functions of the spec
trometer to- monoenergy gamma'-radiation by the Monte :.. 
Carlo method using computer code GEANT-3 are presented. 
The ·preliminary results of the measuring Of the gamma
spectra in the spontaneous fission of 248 Cm are pre-

, sented. · 
The in0estfgati-0~ has· been performed at the Labora~ 

tory of Nuclear Reactions, _JINR. 
Preprint of the Joint Institute f~r Suclear Research. Dubna 1992 


