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ABepH'ieBa T .B. H up. 1 - 11317 
YcTaHOBKa UJIS! uccneuoBaHHS! KYMYJIS!THBHoro poH.aeaHS! 'iaCTHU (JlHCK) 

0nHC8H8 yCTSHOBKS UJIS! H3MepeHHil JlHtjl<j>epeHUHa:u,HEX C€'i€l1Hil tjlparMGHTa

UHH 51Llep MHW€HH. <f>parMeHTbl MIIW€HH C 38p51.::!0M Z J:€rHCTp!py!DTC51 B l!HT;:pea 

Jie yrJIOB BblneTa OT 49° LIO 180 ° OTHOCHT€JlbHO HanpaE.,eHHS! HSJI&TSE::>Wei 'ieoC

THUbl H B HHTepaaJie HMnynbCOB OT 0,15Z f38/c ;tO 1,6 Z [38/c. TaKCil B~r6op 

KHH€M8TH"'eCKHX nepeMeHHbiX n03BOJI51eT HCCJie.lOBSTb B38i!MG.l€IICTBi!e HaneTS~J

ruero 8JlpOHa C JlOKSJibHOii rpynnol! HyKJIOHOB 51.lpa, T.e. HCC.,e.QOB8Tb npOX:eCCbl 

KYMYJIS!TKBHoro po>KueHHS! qacrKu. Ylcc:IeuyeMbie SL:Ipa: H , 0 , He , 6 • 7 Li, Be , 
C , Mg ,AI, Si , 54,56. 58Fe,58,61,64Ni, Cu, o4zn, 112. 1;3.l~Sn, 
14

4,154sm,182,186W,Pb,U.Ha6mouaeMbretjlparMeHrbl:r.:!: ,K-, p:!:,d, t, 
3

He' 
4

He. nepBK"'Hblil ny"'OK "'SCTHU: p ' d ' a H :JIOGble ycKope'!Hbie Ha CI!RXpo

tjla30TpOHe 011 f!YJ S!Upa QO HMUYJlbCOB HS HYKJIOH 5 f38/c. 0y"'OK BTOpH'IIfrlX qac

THU (cjlparMeHTOB) UpOXOUHT 8H8JIH3 B MSrHHTHOM none, ¢op~!i'lpyeTCS li)"TIJieTO~! 
KBSJlpynonbHbiX JIHH3 H Hli€HTHcjlHUKpyeTCSI C UO~!OU:biO cneKTpOMeTpHB Tpex !"K

noB: no BpeMeHH nponera, UO HOHif38UKOHHbiM nOTepSIM H no IIP-"TeH:KB30CTI! '!epeg, 

KOBCKOrO K3Jiy'leHHSI.YJCnOJib3yeMblil B ycraHOBKe !.IHOrOMepHSili a;ra;:H3 J:03EOo,E

eT npOBOlllfTb llli€HTHcjJHK8UHIO "'SCTIIU OliHOro 3H8K8 3apsma o.=aoe;oeMeHHO B :::JH
pOKOM JlHSna30He CKOpOCTeli (,8>0,16) B ycnOBHSIX OOJlb:llOil cpoc:oac:r 3arpy3KZ 

perecrpHpyiOrueii annaparypbt c BbiCOKoii creneHbiO no;:aa.~eHIISI tjlcciOEblX 'ISCTHII 

H cnyqaiiHhlX C06biTHil 6e3 UOTepH 3¢cj>eKTHBHOCTII per;!:Tp8UI!<I, 

YcraHOBKa co3uaHa B fla6oparopi!H BbiCOKi!X 3Hepral'! CV!HH. 
Coo6weHHe 06'bellHHeHHOrO HHCTHTyTa SlllepHbiX HCCne.:!OB3HHJ!. n_y6Ha 1378 

Averitcheva T.V. et al. I - ll317 
Device for the Study of Cumulati'l.-e Production of Particles 
In this paper the device is described created at JNR :-Iigh E:1ergy 

Laboratory and used to measure the differential inclU3h.-e frag~entati·:m 
cross sections of target nuclei(from H to U ). The mo~entum in~en:a.l of 
fragments ·.vith charge Z is from 15'Z MeV/c up to 160021\leV,c ard t.'":te 
angle-interval is 49°-180° relative to the direction of acc,.leratE<i n'.tcleons 
incident upon the target. Such a choice of kinematic '\-ari':l.bles per!'!'lits to 
study the interaction of an impinging hadron \\ith a local group of nuclear 
nucleons, that is to study a proces~ ?f J?Clrticle cwnulati'--e p,-oc'.uct~or:_- Tr.e 
nuclei under study are· H D He • L1 Be C ~g Al Si <>4.5~ • "S Fe 
58.61,64 Ni, Cu , 64 zn ,it2.'118, '124 in , t44.t54 Sm ','ts2. !BS VI ', Pb, D; ' 

the fragments are observed: rr ± , K- , P ± , d , t , 3 He, 4 He; the pdma!:Y 
particle beam is P, d , a and any nuclei accel-=rated in the syr.chropr.aso
tron up to 5 G eV/c. The beam of secondary particles (fra=\ments.J is being 
analysed in the magnetic field, is formed by double q·.tadrupole lenses ar.d 
is identified bv the time-of-flight method, by energy losses and by the Che
renkov radiation intensity. The multi-pa.rameter analysis used in the de
vice allows one to identify particles of a similar charge sign simultaneous 
ly in a wide rate range (,8>0.16)-tnder condition of a high backgraund load
ing of the detecting apparatus. It permits to suppress effectively back
ground particles and accidental events. 

l.ommunication of the Joint Institute for Nuclear Research. Dubna 1978 
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BBE,4EHHE 

Onuc~saeMaH ycTaHOBKa npeAHa3HaqeHa AHH uccneAo
BaHHJI npou.ecca 4JparMeHTaiJ,HH JIAep MHWeHH B HHKlli03HB
HOH OOCTaHOBKe: 

a+b->c +X /lj 

qaCTHIJ,a C perHCTpHpyeTCJI B HHTepBane yrnOB B~lleTa 
OT 49° AO 180° OTHOCHTellbHO HanpasneHHH HaneTaromeil 
qaCTHIJ,~ a H B HHTepBane HMDYllbCOB /0,15-1,6/Z F3B/c, 
rAe Z - 3apJIA qacTHU.~ c. TaKoil B~6op KHHeMaTHqecKHX 
nepeMeHH~X 003BOllJieT HCClleAOBaTb B3aHMOAeHCTBHe aA
poHa a c noKanbHOH rpynnoil HyKnOHOB aApoHa b c Maccoil 
AO wecTH HYKnOHHbiX Mace /T .e. KYMYllJITHBHoe pmKAeHHe 
qacTHU. 111 AO wecToro nopJIAKa KYMYllJITHBHOCTH/. 

B qacTHOM cnyqae, KOrAa bzc, uccne,AyroTc• npou.ecc~ 
pacceJIHHJI aApOHOB c senHqHHaMH nepe,AaHHoro qeT~pex
HMnynbca AO 3 / F3B/c/2. Ha6mo,Aae:w~e aApOH~ a , b , 
c cneAYIOmae: 

c: + ± ±" rr- , K , p , d , t , 3He, 4He 

b: H, D , He , /Icpaoreaawe MIIUIOHB/, 
6 

• 
7 

Lt , 
Mg • AI • Si ' 54, 56 • 51\t'e ' 58,61 , 64 Ni ' Cu ' 
112,118, 124 Sn ' 144,154 Sm '182,186 W • Pb, U. 

Qe, c, 
64 Zn • 

a: p, d , a H mo6~e YCKOpeHHble Ha CHHXpo4)8.30TpOHe 
OHJIH JIApa .AO HMITYllbCOB Ha HYKnOH 5 F3B/c. fiepBbiH 
BapHaHT 3KCnepHMeHTallbHOH ycTaHOBKH OllHCaH B pa6o
Te / 2/. 
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OIIHCAHHB H IIPHHaHII ,lfBHCTBH.R YCTAHOBKH 

llpuuu;unuanLuas cxeMa ycrauoBICB noiCaJaua ua puc. 1. 
llepBB'IHLIH ny'IOIC YCICOpeHHLIX 'laCTBD; /a/ TpaHcnopTB· 
pyeTCJI no BaiCyyMnpOBOAY B ~OICYCBpyeTCJI MarHBTHOH on· 
TBKoii ua MBWeHL /T I c ABcnepcueii Blo6pa:>KeHBJI .,. 5 MM. 
PaJMepLI B nono:>Keuue ny'IICa B ~oiCyce KourponBpYJOTCJI 
C nOMO~LID TeJieBB3BOHHOH YCTaHOBICH no CBe'leHBro 31Cpa· 
Ha, ABCTaHD;HOHHO BBOABMOrO B ny'IOIC. 

(C) 

59 
0.01 %" 2 

f ) = ~ ~ 
1 

~~~ -, 

'QJ • 7. .. L ,=--z;;c:v:::;::~n• ' 
H 
22' 

S1 (15•80• 0.8) 

S2(45•43 •0.8) 

Puc. 1. CxeMa yc1/laHoeKu ,lUfCK 

TBepALie MBWeHB ABaMeTpOM 30 MM B TOJI~HOH 
/0,1-2/ z/cM2 ICpenJITCJI B neuonnacTOBLIX onpaBICax. Kpuo
reHHLie MBWeuu 13 ;'o6~ii BBA I<OTOpLix noiCa3au ua puc. 2, 
BMeiDT ABaMeTp 50 MM B pa3Mep no ny'IICy 50 MM /140 MM/. 
3TH MBWeHB pa3MeiQeHLI B 06IQeM BaiCyyMHOM ICO:>Kyxe 
C MaiinapOBLIMB OICHaMB /0,01 Z/CM 2 /, n03BOJIJIID~MB 
BCCJieAOBaTL BTOpB'IHLie 'laCTBIJ,LI B ABana30He a3BMyTaJIL• 
HLIX yrJIOB OT 0° AO 180°. COCYALI MBWeHeii, BlrOTOBJieH· 

4 

lllllllllem. He 

MIIWeHJ,~ 

Nlllllem· D2 

Puc. 2. KpuozeHHble MurueHu 

Mai!Jraposu e 
OKHa 

HLie B3 Maii:napa /120 MKM/, 3anOJIHJIIDTCJI reJIBeM B BOAO· 
pOAOM caMOTeiCOM B3 npOMCOCYAOB /50 A/. JKUAICBH BOAO· 
POA BCnOJILlyeTCJI AJIJI O:>KB:>KeHBJI AeiirepBJI B AJIJI OXJia:>K· 
AeHBJI TennoJa~BTHoro 3ICpaua renBeBoii MBweuu. llepuo
AH'IHOCTL AOJIBBOIC :>KBAICOCTeii B npOMCOCYALI: 40 'I AJIJI 
BOAOPOAa B 80 'I AJIJI reJIBJI. 06opyAOBaHBe MBWeHeii pa3-
Me~eHO Ha ABCTaHD;BOHHO ynpaBJIJieMOH ~epMe C ABB:>Ke • 
HBeM ICaiC no BepTBICaJIB, TalC B no ropB30HTaJIB, B BB3yaJIL· 
HO ICOHTpOJIBpyeTCJI C nOMO~LIO TeneycTaHOBICB. 

TeneciCon C'leT'IBICOB 87 , 88 , 89 /MOHBTOp Mrr /, ua
u;enennLiii ua MBWeHL, ICOHTponupyeT c6poc na nee ny'IICa 
/a/. Ha nyTB nepBB'Inoro nyqJCa, ua paccTOJIHBB 3 M OT 
MBweuu, paJMe~eua MaiinapoBaJI nnenKa /0,01 z/cM2j, ua 
ICOTOpyro nOA yrJIOM 135° uanpaBJieH TeJieCICOn C'leT'IBICOB 
84,85 , 86 /MOHBTop M p/. MP MOHBTopupyeT noTOIC yc
KopenHLIX 'laCTBD;. rpaAyBpOBICa OTC'IeTOB Mp ocy~eCTBJIJieT
CJI no B3MepeHBID aiCTBBaD;BB 12C /c TO'IHOCTLID ±5~//1S, 19 / 
npB o6Jiy'leHBB noJIBCTBpOJia (C 

8
H

8
) B ~OICyce nepBB'IHOrO 

ny'IKa. 
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B cqeTqBKax MOBBTopoa MpH M 17 scnonL3YJOTCJI «1»3Y- 87 
B Cl.J;BHTBnnJITOpbl pa3MepaMB 50x10x0,8 MM 3. liHTeHCBB
HOCTL nepBBqHoro nyqKa lnpOTOHLI, ,neii:TOHbl, a -qacTB
I.J;LII COCTaBnJieT 109 -1012 qaCTHI.J; 3a BpeMJI BLIBO,na nyqKa 
B3 yCKOpHTenJI l-0,5 ci.HenpOB3aBMO,neii:CTBOBaBWBe C MB
WeHLIO qacTBI.J;LI c noMOII.J;LJO MarHBTOB Cll94 B Cll40 Ha
npaanJIJOTCJI B pa,nBai.J;BOHHYIO "nOBYWKy". 

BTopsqHLie qacTBI.J;LI c I puc. 11, <ilparMeHTLI MBWeHB, 
aHanH3HPYJOTCJI no BMnynLcy MarHBTOM H 1Cll94, yron 
noaopoTa - 22 ° I B <lloKycspyJOTCJI KBa,npynonLHbiMB nHH-
3aMH Q 1 B Q 2 IMJI151 B paii:OHe cqeTqBKa 83 • qaCTBI.J;bl C 

perBCTpHpyiOTCJI Cl.J;BHTHnnJII.J;BOHHLIMH cqeTqBKaMB 8 1 , 82 , 
83 B qepeHKOBCKBM cqeTqBKOM Ha TBep,nOM pa,nBaTope ?5. 
Pa3Mepbl c:u;BHTHnnJITopoa B pa,nsaTopa yKa3aHLI Ha puc. 1. 

MarHHTHaJI onTBKa(H,Q 1 ,2 ) H cqeTqHKB BTOpBqHbJX qac
TB:u; pa3MeLQeHbl Ha ABYX COCTbiKOBaHHbiX nOABIDKHLIX 4lepMaX 
c o6II.J;eii: ocLIO apaii.J;eHBJI, npoxo,nJIII.J;eii: qepe3 :u;eHTp i.tswe
HH T. llOBOpOT BCero KaHana BTOpHqHbiX qaCTHI.J; npOH3BO
AHTCJI ABCTaHI.J;BOHHO C TeneBH3HOHHbiM KOHTponeM C Toq
HOCTLIO ,no 0,1° B ,nsana30He a3BMyTanLHbiX yrnoB BblneTa 
qacTHI.I, c OT 49°,no 180°. Yrnoaoii: .nsana30H ycTaHOBKH a 
o6nacTH 0 = 49°- 90° nps orpaHsqeHHbiX pa3Mepax B3Me
pBTenLHOH nnoii.J;a,nKB AOCTHraeTCJI nyTeM pa3BOpoTa Mar
HBTa HICll94l Ha cne:u;HanLHOH nnaT<ilopMe BOKpyr caoeii: 
OCH Ha 180°, COBMeCTHO C nepeCTLIKOBKOH 4lepM lnpH 3TOM 
noaopoT qacTB:u; C B MarHHTe H - Ha TOT )l{e yron 22 °, 
HO no qacoaoii: CTpenKel. 

CqeTqHK 81 noMeii.J;eH B MarHHTHbiH 3KpaH H ycTaHOBneH 
B6nH3H MarHHTa H Ha paCCTOJIHHH 2,4 M OT MHWeHB. 
PaccTOJIHBe Me)l{,ny cqeTqBKaMH 81 H S s- 3,8 M Me)l{,ny 82 H 
83 - 0,97 M. KoHCTPYKTBBHoe o<llopMneHHe ronosHoii: qacTH 

v 
cqeTqHKOB noKa3aHo Ha puc. 3. Pa,nsaTop C - cqeTqHKa 
lnonHMeTHnMeTaKpBnaT cnel.I,HanLHOH oqHCTKHI HaKneeH Ha 
<iloTOYMHO)I{HTenL 560VP H HaKpbiT CBeTOC06BpaiOII.J;HM 3K
paHOM. H3 aniOMHHB3BpOBaHHOrO Maii:napa. llo BCeH Tpacce 
nyqKa (c) ycTaHoaneH BaKyyMnpoao.n c pa3pLIBaMH ,nn.11 
cqeTqHKOB. 

Ha puc. 4 
HOrO yrna ((!) 
lips 3ToM p

0 

6 

noKa3aHo pacnpe,neneHHe axo,nHoro Tenec
ycTaHOBKH no HMnynLCY (P) qacTBI.J; c • 

- BMnynLC qaCTHI.I,, BbiWe,nWHX H3 :u;eHTpa 

AIDNHRH3HP08AHHYft 

MAAIAP I 30 NXIII/ 

JECXA I 120 NKM/ 

I a Y /XP-1021 I 

Puc. 3. Buo zoAoeHou 'iacmu CfiUHillU.II.IIJifiUOHHbiX C'iem'iuKoe 

-12 -10 -B -6 -4 -2 

10\ .Q.(cp) 

2. 

1. 

0 2 4 6 m2x P-Po 
Po 

Puc. 4. Pacnpeoe.lleHue exoOHozo 111e.11ecHozo yz.11a (D) 
ycmaH06KU no UMny.llbCY (P) 61liOpU'iHbiX 'iUCIIIUfl. 
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MHWeHH H npowe~HX OCb KaHana. ~YHKIJ,HJI 
p -P 

{}( 0) 
Po 

onpeAenJieTCJI MarHHTHOH OnTHKOH H reoMeTpHeH CIJ,HH
THnnJITOpOB C'leT'IHKOB S 1 , S 2 , Sa . CseTHMOCTb KaHana 
BTOPH'IHblX qacTHU.: 

j P-Po- dP -5 
S 0 "" O(-p,p-·2.55.10 

- 0 0 0 

pacc'IHTblBanacb no IiporpaMMe FOCUS 14 ~ 
KanH6pOBKa MarHHTHOro cneKTpOMeTpa MeTOAOM TOKO

HeCYIIJ,eii: HHTH 151 n03BOnHna onpeAenHTb "oceBOH" HMnynbC 
(P0 ) 'laCTHIJ, C B 3aBHCHMOCTH OT TOKa B MarHHTe H HnH 
OT HanpJI)I(eHHOCTH MarHHTHoro nons no AaT'IHKY Xonna, 
a Tal()l(e B 3aBHCHMOCTH OT OTKnOHeHHJI nepBH'IHOrO ny'IKa 
MarHHTOM H AJIJI a3HMyTanbHblX yrnos (), 6nH3KHX K 180°. 

CIIEKTPOMETPJUI BTOPHqHhiX qACTHJ1 

HAeHTHciiHKaU.HJI BTOPH'IHblx qacTHU. c • BhlAeneHHblX no 
3apJIAY H no HMnynJ.cy KaHanoM I puc. 4/ H npowe~Hx 
c'leT'IHKH S 1 , S2 , Sa H c I puc. 1/, AOCTHraeTcJI nyTeM 
H3MepeHHJI CJieAYIOIIJ,HX xapaKTepHCTHK 'laCTHIJ,: 

1/ speMJI nponeTa qacTHU.bl Ha 6a3e S 
1
s a ( t 

1 
); 

2/ speMJI nponeTa qacTHU.bl Ha 6a3e S
2 
~ (t 

2 
J; 

3/ HOHH3aiJ,HOHHble noTepH 'laCTHIJ, B CIJ,HHTHJIJIJITOpe Sa ' 
4/ HHTeHCHBHOCTb qepeHKOBCKOro H3ny'leHHJI 'laCTHIJ,bl .. 

B paAHaTope C -cqeT'IHKa. 

B ycnoBHJIX 6onbmHx clloHOBbiX 3arpy30K /HMnynhCHbiX 
AO 5 MFll/, C'leT'IHKa S 1 , KOr Aa cnyqaii:HblH CHrHan C S l 
MO)I(eT Bbl3BaTb CTapT, onepe)l(aiOIIJ,HH "pa60'IHH" CTapT, 
H3MepeHHe t npOH3BOAHTCJI OAHOBpeMeHHO no ABYM BpeMJI-

1 v 

nponeTHblM BeTBJIM: CO CTapTOM CJiy'laHHblM H CO CTapTOM 
pa6o'IHM /ecnH 3TH CHrHanw pa3AeneHbl no speMeHH/. 

,lJ;nJI H3MepeHHH HCDOnb3yeTCS pa3pa6oTaHHaJI B na6o
paTOpHH BblCOKHX 3HeprHH TeXHHKa BpeMJI·nponeTHOH H 
3apJIAOBoii: cneKTpoMeTpHH. YcTaHOBKa ,D;HCK pa6oTaeT 
Ha nHHHH CBJI3H C 3BM. 

8 

a/ PezucmpupyK>JIIOfl annapamypa /puc. 5/ 

,lJ;nHTeJibHOCTH CHrHanoB cllopMHpOBaTeneii: /~Cill - 8 HC, 

~CII2 - 32 HC, ~CII3 - 8 HC, ~~ - 85 Hcj 161f BpeMeHHble 
,IUiarpaMMbl cHrHanoB cneKTpoMeTpa I puc. 6/ pacc'IHTaHbl 
H3 ycnoBHJI H3MepeHHJI speMeHH nponeTa t

1 
/Ha 6a3e 

3,8 M/ B AHana3oHe oT 12 He /cKopocTb qacTHU. {3~ 1 I 
AO 92 HC ({3 z0,16).PerHCTPHPYIOTCJI, cllaKTH'IeCKH, BCe qac
THIJ,bl, HMeiOIIJ,He npo6erH 6onee 0,5 z/cM2B yrnepoAe. 

CHrHan COBnaAeHHJI (S 1 ' s 2 ' Sa ) co cxeMbl ceo 
/95 HC/ JIBJIJieTCJI ynpaBnJIIOIIJ,HM AJIJI cneKTpOMeTpa H OA
HOBpeMeHHO cny)I(HT CTon-cHrHaJIOM AnJI BpeMJI-aMnnHTYA
HblX KOHBepTopos111: AJIJI BAK1 - / CTon 1/, AnJI BAK2 -
I cTon 2/ H AnJI BAK3 - cTon I' I. CHrHan co cxeMbl CC1 
/70 He/ cny)I(HT cTapT- cHrHanoM AJIJI BAKI I cTapT 1/ H 
JIBJIJieTCJI ynpaBnJIIOIIJ,HM AJIJI CXeMbl CC3 KOTOpaJI Bblpa6a
TblBaeT CTapT 1', no BTOpOMY CHrHany C S 1 , ecnH OH 
cneAyeT 3a nepBbiM qepe3 /20 -':90/ He. 

(c) Mp 

0503HA'I!Ifltll: 

IO>cn I - to!'MHP(JIATm co 
C.IIFJII!Ufll fiOPOI'(JI 

(][] - OOPMHPOBATEnh 

[£[} - CXDIA COBIIAJI!IIllii 

CEJ - PA311HOIIITEJI> 

® - IIACCil!IIYl PA3,1111011TUJ. 

@ - &lOK 3A,UP.1001 

WID - nlliEiiHIIE !OPOT A 

lBAK I - BPEIIII-AMIIJJJ!TYlH!lA HOHBEPTEP 

IAiillJ - AMlli!IITY .IJIQ-UMt~ IIPEOEPA300ATI!Jl> 

1::£1) - IIEP!r'IEI'IWI CXDIA 

(11>6H I - toi'IIMPOBATEilb EJIJKIIPYXIIMX IMJ)'JibCOB 

Puc. 5. EAoK- cxeMa pezucmpupyK>Uieii annapa•ypt.a. 
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tO HC 
o--; 

IICTO'IIIIIIt HA BXOJ!AX lllPABJ1811 a..w ceo: 
CIII1I.UA 

Cl>1 (51);---;:::::====~----
~n2(Sz).___...J 

<llC03(S3)LJr-----------

HA IIXOJIAX CtAi'T(I!IIX CX. CCI • CC2: ...------
ceo-=========~~ Q>i (St) 

----. 
CllCI12 (52) 

HA BXQIAX ~ a-.. CC3: 

cci rl r 
QlCni(S1) IU :nLJ 

HA BXQIAX .M1J111Mr IIIII'OT .a1 • •: 

Q>o (cco)l~-~1 -------
C6E)S~ 
(I~) c \_/---------

Puc. 6. BpeMeHHble ouazpaMMbl cuzHaAoe cneKmpoMempa 

CHrHan c ceo, yxopo'leHHLIB 4>opMHPOBaTeneM $0 ~0 
30 HC, JIBnJieTCJI ynpaBnJIIOI.UHM ~nJI nHHeBHLIX so poT/ 7/ JIB 1 
H JIB2, Ha BXO~LI KOTOpLIX nOCTynaJOT HMnynbCLI TOKa C 
l}>oToyMHO:>KHTenei C'leT'IHKOB 8 3 I 113 'laCTb 3apJIAal H 
C, cooTBeTCTBeaao. 

Pe:>KHM pa60TLI Ka:>K~oro <1»3Y C'leT'IHKOB sl . s 0 • s 3 
IXP 10211 BLI6paH H3 yCnOBHB HaHnyqiUero BpeMeHHOrO pa3-
peiUeHHJI I ±50 Hcl npu nuaeB:uoi 3aBHCHMOCTH BLIXOAHOro 
curuana no 3apJIAY l~o 2·10-9 KA B HMnynbcel oT 'IRena 
4>oTOJneKTpOHOB. }J;nJI npOBepKH nHHeHHOCTH HCnOnb30Ba
nHCb y -ucTO'IHHKH c JHeprHei OT 0,1 AO 1,5 M:JB, xpucTan
nLI Na J (Tl) , CTHnb6eH H nnaCTH'IeCKHH CUHHTHnnJITOp laa
npJI:>Keaue aa <1»3Y sapbHposanocbl. B ~enaTenJix nuTaHHJI 
<1»3Y laa nocne~HHX 4 npoMe)l(yTxaxl ucnonb30Banucb 
CTa6unuTpOHLI Tuna KC. 

llo 4>oTOnHKY H no BpeMeHH nponeTa 77 + He 6Lino o6ua
py:>KeHO BnHJIHHJI pacceJIHHoro nonJI MaruuTa H ua apeMen-
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HLie H aMnnHTY~HLie xapaKTepHCTHICH CHrHana 8 1 ·c'leT
'IHICa. 

AHanorOBLie CHrHanLI C BpeMJI•aMnnHTY~HLIX ICOHBep
TepOB H C nHHeBHLIX BOpOT nocTynaiOT Ha aMnnHTy~HO· 

~ IUI4>posLJe npeo6pa3oBaTenH I AI..UII 118< speMJI npeo6pa3osa
' HHJI ICOTOpLIX ~nJI MaKCHManbHOB aMUnHTY~LI~- 3 Bl COCTaB

nJieT 1,5 MKC + 14 HC/KaHaA X 256 ICaHanOB = 5,1 MKC. 
TaiCHM o6pa3oM, Ka:>K~oe co6LITHe, o6ycnosneaaoe cos

na~eHHeM Ha CXeMe CCO, aaanH3HpyeTCJI no nJITH H3-
MepeHHJIM 15-Mepaoe co6LJTHel. Ha AI..UI1 npeo6pa3osaao 
BpeMJI Me)l(~y CHrHanaMH "CTapT" C 81 ITO nepBOMy CHr
Hany H "CTon" C 83 B HOMep KaHana (T l ), Ha AI..U12 
npeo6pa30BaHO BpeMJI Me~y CHrHanaMH "CTapT" C 82 H 
"CTon" c S3 - (T2 ), Ha AI..UI3 - speMJI Me:>K~y curaanaMH 
"CTapT" c sl no BTOPOMY CHrHany H "CTon" c s3 -
- (T t ), Ha AI..U14 npeo6pa30BaHLI HOHH3ai.(HOHHLie noTepH 
B 0,3 Z/CM 2 - CUHHTHnnJITOpe 83 - C'leT'IHICa (!.\E ) H Ha 
AI..U15 - HHTeHCHBHOCTb 'lepeHKOBCKOrO H3ny'leHHJIB 3 zjcM2.. 

~ ~ 
pa~HaTope C -c'leT'IHKa (lc ). 

Ha puc. 5 npHBeAeHa 6nox-cxeMa MOHHTOpaoi cHcTeMLI 
Mp c ~BYMJI nepec'leTHLIMH cxeMaMH 191 : cq7 - ~nJI C'leTa 
"pa60'IHX" COBnaAeHHB (M ) H Cq8 - AnJI C'leTa cny'laBHLIX 
COBna~eHHH npH 6onbiUHX p3arpy3Kax C'leT'IHKa S 4 (M pen.). 
AuanorH'IHYJO 6nox-cxeMy HMeeT MOHHTOpHaJI CHCTeMa M

77 
• 

Mo~ynu aMnnHTYAHo-uu4>poBLIX npeo6pa3oBaTenei 
I AI..UI331I H nepec'leTHLIX cxeM I2JJ;C423I pa6oTaiOT B 
xpeiTe KAMAK, CBJI3aHHOM c 3BM. 

6/ OpzaHU30fiUJI C6JI3U ycmaHoeKu c E3CM-4 

}J;nJI o6MeHa HH4>opMaUHeH Me )KAY YCTaHOBKOB H li 3CM- 4 
ucnonb3yeTCJI o~uoxpeiiTHaJI cucTeMa KAMAK110!Tax xax 
YCTaHOBKa He MO)I(eT HaKannHBaTb MHOrOMepHLie C06LITHJI, 
a cpeAHJIJI 'laCTOTa llOCTynneHHJI TaKHX C06LITHB AOCTHraeT 
5 KFij, TO CTaHOBHTCJI Cyll.(eCTBeHHOB CKOpOCTb nepeAa'IH 
3THX co6LITHH B 3BM. 

B CHCTeMe o6MeHa xpeB:T KAMAK - li3CM- 4 HMeeTCJI 
oco6eHHOCTb: li3CM -4 onepupyeT 45-pa3PJIAHLIM CnOBOM 
c uuxnoM naMJITH 8 M Kc, B TO speMJI xax KAMAK HMeeT 
~HHY cnoBa B 24 pa3pJIAa H UHKn -1 MKC. 
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)J,m1 ysenH'IeHHJI cKopocTH nepe.u.a'IH HH$opMauuu c AUIT 
B 3BM nJITL BOCLMHpa3pJI.IJ.HLIX AUIT CKOMnoHoBaHLI TaK, 
'ITO OHH 3aHHMaiOT $aKTH'ICCKH 2 CTaHUHH KpeiiTa, a npHeM 
HH$opMaUHH c AUIT se.u.eTCJI B rpynnoBOM pe)I(HMe onpoca 
cooTBeTCTBYJOIUHX cTaHUHH .U.BYMJI UHKnaMH KAMAK 3a 
O)l.HH UHKn li3CM -4. IlepeKnJO'IeHHe CTaHUHH npOH3BO)l.HT
CJI KOHTponnepoM Kli-603 111 ~BTOMaTH'IecKH npu HanH'IHH 
npH3HaKa npHeMa HH$OpMaUHH CO CTaHUHH, BBC)l.CHHOrO 
B KOMaH.U.Y CNAF/, H npH HanH'IHH cHrHana cosna.u.eHHH co 
cxeMLI ceo. TaKHM o6pa30M, 3a 8 MKC nocne npuxo.u.a 
oqepe.u.Horo HMnynLca 3anpoca OT li3CM -4 no nHHHH CBJI3H 
KpeiiT ycTaHOBKH - HHTep$e:iic li 3CM- 4 nepe.u.aeTCJI )l.BYMJI 
UHKnaMH H $opMupyeTCJI B HKii-581112 /45-pa3pJI.IJ.HOe cno
BO, BKnto'laJOIUee noKa3aHHJI nJITH AUIT. 

MepTsoe speMJI ycTaHOBKH /$ 14 MKc/ onpe.u.enJieTCJI 
speMeHeM npeo6pa3oBaHHJI AU.II H speMeHeM C'IHTLIBaHHJI 
co scex AIJ.II. Ha :no speMJI npoH3BO.U.HTCJI 6noKHPOBKa 
BCeH perHCTPHPYJOIUeH annapaTypLI CHrHanoM OT <l>liH /HMn. 
liJI, eM. puc. 5/. 

rpynnoBOH pe)I(HM onpoca )l.BYX CTaHUHH /nJITH AUIT/ 
BBO)l.HTCJI Ha BpeMJI c6poca ny'IKa 'laCTHU /-0,5 c/,a BCne)l. 
3a HHM npOHCXO)l.HT C'IHTLIBaHHe /3a 2 MC/ noKa3aHHH C 
nepeC'ICTHLIX CXeM H C 6noKa Ha6opa KOHCTaHT 1151 · 

e/ IlpozpaMMHoe o6ecne'leHue E3CM-4 
e peJICUMe on-line c ycmaHoeKou 

B on-line -nporpaMMY BXO)l.JIT nporpaMMLI HaKonneHHJI 
H auanu3a npHHJITOH HH$opMaUHH. YnpasneHHe pa6oTo:ii 
nporpaMMLI se.u.eTCJI c ycTaHOBKH B pe)I(HMe .u.uanora 3Kcne-

d 16/ pHMCHTaTop - 3BM c noMOIULJO .u.ucnneJI BT-34 · Ilpo-
rpaMMa aHanu3a no3BOnJieT B npouecce Ha6opa cTaTHCTHKH 
/B nay3aX Me)l()l.y UHKnaMH c6poca ny'IKa 'laCTHU/ BLI6HpaTL 
H3 cneKTpOMeTpHpyeMLIX C06LITHH C06LITHJI onpe.u.eneHHOrO 
COpTa /.IJ.O 5 COpTOB O)l.HOBpeMeHHO/ B 3a)l.aHHLIX rpaHHUaX 
nJITHMepHoii o6nacTH ( T1 , T 2 , T i , ~ E , I ~ ). Bw6paHHLie 
C06LITHJI CYMMHpyfOTCJI H BLIBO)l.JITCJI Ha 3KpaH B BH)l.e 
Ta6nuu. 
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rpaHH'IHLie ycnOBHJI BBO)l.JITCJI B nporpaMMy C )l.HCnneJI. 
)J,nJI Onpe.u.eneHHJI 3THX rpaHHU HCnOnL3yeTCJI BLIBO)l. Ha 
)l.HCnne:ii O)l.HOMepHLIX H )l.ByMepHLIX rHCTOrpaMM )l.nJI pa3-
nB'IHWX KOM6HHaUHH H3 nJITH H3MepeHHH npH 3a)l.aHHH yc
nOBHH no OCTanLHLIM H3MepeHHJIM. 

B npouecce pa6oTLI ycTaHOBKH Ha 3KpaH .u.ucnneJI sw
BO.U.JITCJI noKa3aHHJI BCeX nepeC'IeTHLIX CXeM, npH'IeM MOHH· 
TOpHwe OTC'IeTw M p H M17 BLIBO.U.JITCJI 3a Ka)I(.IJ.LIB H3 
16 nocne)l.HHX uuKnos pa6oTLI ycKopuTenJI. 

IlporpaMMa HanucaHa B aBTOKo.u.e AcceM6nep 1171 . 

z/ AHaAU3 co6&amuu /xapaKmepucmuKu cneKmpoMempa/ 

HcnonL3YJI nuHe:iiHyJO CBJI3L speMeHH nponeTa BTopuq
HLIX qacTHU t 1 H t 2, onpe.u.enHM KOOP.U.HHa TY T : 

T-qT1 -T 2 +h, /2/ 

no KOTOpOH C06LITHJI pacnpe)l.eneHLI He3aBHCHMO OT CKOpo
CTH perHCTpHpyeMLIX 'laCTHU. Bee C06LITHJI, He CBJI3aH
HLIC CO cny'laHHLIMH CHrHanaMH C'leT'IHKOB, HMeiOT pacnpe
.u.eneHHe no T c O.U.HHM MaKCHMYMOM. 

Ha puc. 7 y3Koii nHHHeii npe.u.cTasneH T 
1

- cneKTp co6LI
THii 6e3 rpaHH'IHLIX ycnOBHH /KaHan C HMnynLCOM p.D = 
= 0,8 F3B/c .u.nJI nono)I(HTenLHLIX qacTuu, yron - 55° , 
MHWeHL - Pb , HHTeHCHBHOCTL nepBH'IHoro ny~Ka - 1010 
npoTOHOB 3a uuKn c6poca/. CTpenKaMH yKa3aHLI ueHTpw 
pacnpe.u.eneuuii no T 1 qacTHU .u.aHHoro copTa. IIIHpHHa 3THX 
pacnpe.u.eneHHH .u.nJI qacTHU c f3 < 0,7 onpe.u.enJieTcJI HMnynLc
HLIM pa36pocoM /eM. puc. 4/. 

IllupoKo:ii nHHHeii Ha puc. 7 npe.u.cTasneHw co6LITHJI, 
sw.u.eneHHLie no ycnoBHJO 96 s T :::;; 104 , r.u.e T onpe.u.eneHo 
H3 /2/ npH q =0,5 H h zl25 /3aMeTHM, 'ITO HMeeTCJI 
cna6aJI HenHHeHHOCTL B CBJ13H Me)l()l.y t 1(t 2 ) H T 1 (T 2) , 
COOTBeTCTBeHHO, onpe.u.enJieMaJI HHTerpanLHOH HenBHe:ii
HOCTLIO ex eM AUIT H BAK/. IlpH 3TOM. ycnoBHH c 3tWleK
THBHOCTLJO - 0,95 HCKnJO'IaiOTCJI C06LITHJI, CBJI3aHHLie CO 
cnyqaiiHLIMH cHrHanaMH no nto6oMy H3 C'leT'IHKOB IS 1 , 
s2 , s s I. 
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JO 40 50 ffl ?D ~ 90 100 110 f20 1JO 140 T1 (KAHAI\) 

Puc. 7. /Bpe~u- npoAeiiiHbre/ T1- cneKmpbr emo.gu~Hbrx ~ac
IIIUI.I /uMnYAbC P0 = 0,8 F3B/c, yzoA - 55 , MurueHb -
Pb /I z/cM 2/: a/ Y3Kou AuHueu - 6e3 zpaHu~Hbrx ycAo
euu; 6/ UIUpOKOU AUHU€U - C YCA06U€M Ha nAOCKOCIIIU 
/Tt• T2 /. 

06o3Ha'IHM: t 81 u t 82 - speMeua npuxo.n.a crapr- cur
Banos CO C'leT'IHKOB 8 1 H S 

2 
COOTBeTCTBeHHO, Ha BXO,ZJ,bl 

BAKos I puc. 51, t 8a - speMR npuxo.n.a cron- curuana co 
C'leT'IHKa Sa ua sxo.n.w 3THX BAKos, K 1 u K

2 
- Ko34J-

4>uuueurw npeo6pa3oBaHHR 

K ~-~,. 380 __ n_c __ 
1 d T 1 KaHan 

dt2 nc 
K =--=195 ---

2 d T
2 

Kauan 131 

lf3MepReMble BpeMeHHLie BeJIH'IHHbl CBR3aHbl COOTHOWeHHR
MH 

t1=tsa -tS1+C1 't2-tSa-tS2+C2' 141 

r.n.e Ct H C2 - KOHCTaHTbl. 

14 

P acnpe.n.eneHHR co6wruii no T 1 u T 2 .IJ.JIR qacruu c 4>uK
CHpOBaHHOH CKOpOCTbiO HMeiOT ,!J,HCUepCHH g2 (T l] H a 2(T 

2 
J , 

CBR3aHHble C BpeMeHHbiMH 4JnyKTyaUHRMH CHrHaJIOB perHCT
PHPYIOJ.UeH annaparypw (a 2 [t 81 ] .a2[t82 ]. a2[t sa]). 

CorJiaCHO 131, 141, 121 HMeeM COOTHOWeHHR ,!J,JIR ,!J,HC
nepCHH: 

2 a2[t 1] 1 2 2 
a [T1 ] .. --r---~(a [t 8a]+a [t

81 
]) 

k 1 k 1 
lSI 

2 a
2 

[t2 ] 1 2 2 
a [ T 2 ] "' .. 2 ( a [ t sa ] + a [ t S2 ] ) 

k2 k 
2 2 

161 

a2[T ],.,(_L __ 1_)2a2[tsa1 + ~ a2[tS11+-;.a2[tS2 ]. 
k1 k 2 k 1 k 2 

171 
YKaJauuwe .n.ucnepcuu RBJIRIOTCR xapaKrepucTHKaMH 

BpeMR-npoJieTHOrO cneKTpOMeTpa H HMeiOT MaKCHMaJibHble 
3Ha'leHHR ,ZJ,JIR 'laCTHU C {3"' 1 . 

,[I.JIR rr+ 10,8 F3B/cl uaii.n.euw 3Ha'leHHR: a lt 11 
= 340 nc, a[t 2 ] = 230 nc, a[T] - 1,16 KaHaAa, oT
Ky.n.a cne.n.yer, cornacuo cucreMe ypasueuui lSI, 161 u 17 I, 
a[ts1 1 = 313 nc, alts2J= 189 nc, a[tsa ] = 128 nc. ,[l.nR 
Ka'leCTBeHHOrO 06'bRCHeHHR npHBe,ZJ,eHHbiX 3Ha'leHHH HanoM· 
HHM, 'ITO TOJIJ.UHHbl CUHHTHJIJIRTOpOB paBHbl: ,ZJ,JIR C'leT'IHKa 
St - 0,8 MM, s2 - 0,8 MM, sa - 3 MM u .n.nuuw ux 
B HanpaBJieHHH OT cJ»3Y paBHbl: ,!J,JIR S l • 80 MM, S

2 
-

40 MM, S a - 50 MM. 

Pa3peweuue T 1 -seTBH cneKTpoMeTpa no cKopocru lno
nywupeua pacnpe.n.eneHHR ua nonyswcoTel oueueuo KaK 

! ..... {3 $. ± 3 t 10-2 {32 . 181 

,[I.JIR TpHTHR ({3 z0,27) HaH,ZJ,eHO a[T] = 0,77 KaHana. 113 
ypasueuui lSI, 161 H 17 I cne.n.yeT, 'ITO 

2 q
2 

2 1 2 2q 2 ] 
a [T],.:-2 a [t 1 ]+~a [t2]- --a [t 8a 

kl k 2 kt k2 
191 
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ilpH O'leBH,D,HbiX ycnOBHJIX: 0 <a[ t 
83

) < 128 nc, a [t 
82

) <a [t 
81 

) 

nonyqaeM ,D,nJI TpHTHJI ( f3 ""0.27) H3 ypasHeHHii /7 I B /9/ 
oueHKH: a[t 82 ]< 145 nc, a[t 2 ]< 170 nc. 

Ha puc. 8 u 9 npe,D,cTasneHw i\E u Ic - cneKTpbl, co
OTBeTcTseHHo, ,D,nJI Tex )l(e co6wTuii, 'ITO B Ha puc. 7a. 

Onpe,D,enBM Koop,D,BHaTy T1\: 

T i\ .. q 1 T 1 + q 21\E + h 1 ' /10/' 

IP 

.~~~.t~ 
20 JD 40 50 60 70 80 90 iOO HO 120 AE(tcAHAA 

Puc. 8. /HoHuaaf.IUOHHt.ui/ i\E - cneK111p 'lQC111Uf.l /lfex JKe, 
'l1110 Ha puc. 7aj 6e3 ZpaHU'lHbiX YCAOBUU. 

B KOTopoii BCe C06b1TBJI, He CBJ13aHHble CO cny'laBHbiMB CBr
HanaMB, paJ,D,eneHw no JapJI.D.Y B B nepsoM npu6nB)I(eHBB He 
pa3nB'IaJOTCJI no CKOpOCTB. 

Ha puc. 10a,6 noKaJaHw T 1 -cneKTpw O.D.B03ap.R.IJ.BWX 
'laCTBU /B3 C06b1TBB, npe,D,CTaBneHHbiX Ha puc. 76/ , paJ
,D,eneHHbiX ycnOBBeM: 

" .. + 
a/ le! > 119 KaHana(77+), 6/ Ic < 117KaHana(K ,P ... ). 
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4D 5o so m so 9o 100 110 120 13o 1-lfo 1so rc(KAHM) 

Puc. 9. jqepeHKoec~euu/ Ic -cne~e111p 'lac111Uf.l /111ex JKe, 'l111o 
Ha puc. 7aj 6e3 ZpaHU'lHbiX YCAOBUU. 

Ha BTopoi rucTorpaMMe 11+ no,D,aBneHw c 3«WJeKTBB
HOCTLIO 0,98 /'ITO Ba)I(HO ,D,nJI BW,D,eneHBJI K+ /, a Ha nep
BOH - DpOTOHW nO,D,aBneBW C 3«WJeKTBBHOCTLIO 0,998 . 

.. Pacnpe,D,eneHBe 11 + no lc I puc. 9/ BMeeT .D.Bcnepc,JIO 
a[ lc ) = 8,3 KaHana, 'ITO COOTBeTCTByeT pa3pemeHBIO C -
C'leT'IBKa no CKOpOCTB i\ {:3/ f3 = ±5 .} 0 -2. 

Ha puc. 1 Oe npe,D,cTasneH T i\- cnei<Tp ,D,eiToHoB u 4He 
/B3 C06WTBB, npe,D,CTaBneHHbiX Ha puc. 76/, BW,D,eneHHLIX 
no T 1 (84 ;5. T 1 ::;, 100), r,D,e T i\ onpe,D,eneHo B3 /4/ npu 
q1 '"' -0,25 , q 2 -0,518 , h 1 -69,25. Ycnosue 1<1'> 45, Hano
)l(eHHoe Ha coobiTBJI B3 puc. JOe, cna6o BnBJieT Ha 4He , 
HO no,D,aBnJieT ,D,eBTOHLI /CM. puc. 10z/. 3TO CBJI3aHO C 
swcoKoi 3«WJei<TBBHOCTLIO perucTpauuu 4He ~ - c'leT'IBKOM 
3a C'leT CUBHTBnnJIUBH B pa,D,BaTope. 

Ha puc. 11 yJI<Oii nBHBeii npe,D,cTasneH T -cneKTP qac
TBU, BW,D,eneHHWX no i\ E I<ak npOTOHW /KaHan C BMnynL
coM P0 = 0,7 F3B/c, yron - 180°. MBmeHL - Pb, BHTeu
CBBHOCTL nepBB'IHOro ny'II<a - 4.101 'hpoTOHOB 3a UBI<n 
c6poca/. YsenB'IeHBe 3arpy30K C'leT'IBKOB, oco6eHHO 81-
C'leT'IBI<a I -I 0 

5 
cBrHanos 3a UBI<n c6poca/, ci<a3anocL 
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2H I 

b) 

4He 
~ 

~r-~ .~ 
EiJ T1 (KAuA~) 60 70 l:lU ~u 1 6 

Puc. 10. CneKIIIPbl ~acmut~ ju3 mex, ~1110 Ha puc. 76//: 
a/ T1 - cneKmp c ycAoeueM I~ > 119 KaHaAa; 6/ T 1 - cneKmp 
c ycAoeueM I<! < 117 KaHaAa; e/ T1\ - cneKmp ~acmut~, 
BbiOeAeHHbiX no T 1 KaK oeumoHbl u 4He /IJ4 ~ T 1 .:; 1 00/; 
z/ T

1
\- cneKIIIp co6buauu u3 e/ c ycAoeueM Ic > 45. 

Ha yaenH'IeHHH 'IHCna C06biTHB, CBJI3aHHbiX CO cny'laBHbiMH. 

Cpe,IJ,H 3THX co6LITHii HMeiOTCJI npoTOHbl, Bb16pomeHHble H3 

nuKa /98 KaHan/ B 6onLmHe KaHanbl cnyqaiiHLIMH curHana

MH, npHille,IJ,IllHMH Ha 8 1 paHbllle npoTOHOB H ,IJ,aBillHMH 

CTapT- curHan. Ecnu TaKoe onepe)l(eHHe npeBLimaeT 20 HC, 
To cpa6aTLIBaeT cxeMa CC3 /eM. puc. 5 H 6/ OT BToporo 

CHrHaJia eSt H Ha Tl -cneKTpe HaKanJIHBaeTCJI nHK npo

TOHOB, "noTep.IIHHLIX" no Tt . CneKTP 3THX "noTep.IIHHLIX" 

npoTOHOB, BLI,IJ,eneHHLIX no T(-KOop,IJ,HHaTe, npe.ncTaBneH 

HA puc. 11 lllBPOKOi JIBHBeii. B 106 KaHane BaXOABTCJI llBIC 

npOTOHOB, BLI6pomeHHWX B3 OCHOBHOrO nBJCa tiK>PYBpOB8.

TeJieM - BJIHJIHHe 60JiblllOH 3arpy3KH Ha CTapT- CHrHan C 

<I»Clll /eM. puc. 5/. 
llO,IJ,BO,!J,Jl HTOr aHaJIH3Y C06LITHH, MO)I(HO 3aKJIIO'IHTb, 

'ITO Bpeyg-npoJieTHaJI cneKTpOMeTpHJI (T 1 ,T2 ,T l) B OnH

CaHHOB ycTaHOBKe JIBJIJleTCJI OCHOBHLIM MeTO,IJ,OM pa3,IJ,e-

18 
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Puc. 11. T - cneKIIIPbl co6bamuu, ebiOeAeHHbiX no ~E KaK 
npollloHbl, /uMnYAbC p

0 
= 0,7 T3B/c, yzoA- 180 MUIIIeHb -

Pb /2 z/cM2 1/: a/ y3Kou AUHueu - 6e3 oonoAHUIIIeAbHbiX 
ycAoeuu; 6/ IIIUpOKOU AUHUeU - C ycA06UeM no T' OAJI 
npollloHoe. 1 

JieHHJI 'laCTHU no CKOpOCTH B lllHpOKOM ,!J,Hana30He CKOpo

CTeii ( 13 > 0,16). 06na,IJ,a.ll BLICOKoii pa3pema10meii cnoco6-

HOCTLIO, 3TOT MeTO,!J, 34M}IeKTHBHO pa6oTaeT B yCJIOBHJIX 

60JiblllOH ciloHOBOB 3arpy3KH C'leT'IHKOB. 

Hcnon&3oBaHHe cneKTPOMeTpHH no HOHHJaUHOHHLIM no

TepJIM a no qepeHKOBCKOMY HJJiy'leHHIO I ~E H I c I 
n03BOJIJleT npOBO,!J,BTb H,IJ,eHTHcilHKaUHIO 'laCTHU, npOille,IJ,

IIIHX aHaJIB3 B MarHHTHOM none, no 3apJI,IJ,y (Z) H no CKO

pOCTH B HMnynLCHOM ,IJ,Hana3oHe ycTaHOBKH I P
0 

< 
_52· Z T3B/c/. 

Hcnon&30BaHue 5-MepHoro aHaJiu3a /T 1 , T 2 , T ~ 
\E , Ic 1 ,IJ,aeT BOJMO)I(HOCTL paJ,IJ,eJIJITL qacTHULI c aLI

coKoii CTeneHbiO nO,IJ,aBJieHHJI "cilOHOBLIX" 'laCTHU H Cny

'laHHLIX C06LITHH H no3BOn.lleT nony'laTL BeJIH'IHHy 34M}IeK

THBHOCTH rpaHH'IHLIX ycnOBHH, He06XO,!J,HMYIO ,!J,JIJI paC'IeTa 

ce'leHHii H3y'laeMLIX npoueccoa. 
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B pa6oTe. 
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