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BBEllEHHE 

/1/
B pane 3KCrrepHMeHTOB Há cnexrpoxserpe rHTIEPOH • paCnOJIO)l(eH-

HOM na ny-nce nOJIO)IáITeJILHblX lJaCTHIJ; C 3HeprHeM 5 715 T3B cepnyxos

cxoro YCKopHTeJIH, npI1MeHHlOTCH JIHBHeBble-ro,nOCKonÍ-llJeCKHe nerercropsr 
(nrll) C panaaropar-ra H3 CBHHUOBoro CTeKJIa ,nJIH per-acrpauna 'y -KBaH

TOB H 3JIeKTpOHOB (n03HTpOHÓB) 'B KOHelJHOM COCTOJIHHH. B HeKOTOpbIX· 

3-KCn03HUHHX cOBlvieCTHO C JIrII HCnOJIb30BàJlCR aKTHBHblH xonaeprop 

(AK) , H3rOTOBJIeHHblM H3 TaKOrO xce CTeKJIa. Ilparaep paCnOJIO)l(~."HR 

annaparypsr B 3THX 3KCnepHMeHTax noxasaa na pHCYHKe. 
.J 

T PC H AK' nrn 

~'/47((-" 
O,25M~ 

~ ~ 

O 0,5 M 

Ilonpoõaoe OnHCaHHe YCTaHÓBKH H pana Q:>H3HlJeCKHX pe3YJIbTaTOB, 

nOJIYlJeHHhlX C npHMeHeHHeM AK H ;JIr.u, .[(aHO B/2-4~ 3,nech npHBO,nHTCH. 

nams nexoropsre OCHOBHble XapaKTepHCTHKW p;eTeI(TOpOB, aeoêxonar-tsre 
nrra OnHCaHIDl CHCTeMbI 06pa60TKH ,naHHbIX, norryuenasrx :B H3MepellHHX: 

C HCnOJIL30BaHHeM JIrII C HlJeHKOH 10x10 CM 2. 

Tpaercropaa asinera 3apR)I(eHHbIX qaCTHU H3 MHIlleHH T (CM. PHCYHOK) 

onpenenmorcrr 8 npOnOpUHOn:aJIbHhIX xar-repax ,PC- H Cu;HHTP1JIJIHnHOHHOM 

rO.n;OCKOne H. Peracrpanaa 3JIeKTpOMarHHTHbfX JIHBHeH oCymeCTBJIfIeTCH 

B CHCTeMe (AK+JIrll). KOHTpOJIb aa ,npeMQ:>OM CneI<:TpOMeTpHlJeC'KHx' tca

HaJIOB 06eCnelJHBaJICR C nOMOIUbKJ OnOpHbIX CBeTOBbIX I1MnYJIbCOB OT 

rpynnsr CBeTO,n;HO.u.OB. nocrynaiouiax no rH6KHM CBeTOBo,naM K 'Ka)K,nOMY 

3neMellTY JIrII H AK. 
\' 

Zlerexropsr YCTaHOBKH- pa60TalOT"B peiKHMe OH-JIaHH C 3BM EC-1010, 

K<)TOpaH xepea 'CHCTêMY cõopa zranasrx /5/ OCYlIJ;eCTBJIlteT KOHTpOm., aa. 

armaparypoü, HaKOIIJleHHe 11- sanacs nocrynaromeã IDulJopMáW·l1f na nep-
BHlJHble MarHI1THblet JIeHTbI'~'M, • --' :~:~"-::-:C~;'.J'P\rrr,~' .':

\!íI1i''},Io.,Auu\. úüi.ú~ n4i Ullla"v li 

© Ofine"HHeHHb'" HHCT ~nill\fdillllllBl_. y6a., 1986 1 
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OBIU:A:H CXEMA OBPABOTKH 

06pa60TRa 3KCrrepHMeHTaJIbHbIX ,naHHbIX OCymeCTBJlHeTCH B HeCI<:OllbKO 

3TaIIOB: 

1) aHaJIH3 HH<popMaUHH, nocrynarouieã c zrerexropoa YCTaHOBIGI,B pe
:>KHMe oa-naáa; 

2) 06pa6oTRa pe3YJlbTaTOB CrreUHaJIH3f1pOBaHHhIX 3Kcrr03HUHH, npen
Ha3HalleHHbIX ,nJlH reoMeTpHlIeCKOH rrpHBH3KH ,neTéKTOpOB H aaepreraue-
CROH KaJlH6pOBKH CrreKTpOMeTpHlIeCKHX KaHaJIOB; . 

3) peKoHcTpYKUIDI -e06bITHH, 3arrHCaHHhIX B xone axcneparaerrra na 
rrepnasasre MarHHTHhIe JleHTbI; <POpMHpOBaHHe JleHT CYMMapHbIX pesyns
TaTOB (JICP) rrepsoro rrOKóJleHHH; 

4) BhIlIHCJleHHe KHHeMaTHtIeCKHX napasserpoa 'lIaCTHU; oT60p C06hITOO, 

ynonneraopmomax 3a,naHHbIM KpHTepHHM; sarracs JICP nroporo rrOKO

JleHHR:; 

5) pacser 3<p<peKTHBHOCTH peracrpanaa HCCJle,nYCMoro nponecca; 
6) CTaTHcTWIecKHH aHaJIH3; nocrpoenae pacnpeneneaaâ rro <pH3HlIe

CKHM rrepeMeHHhIM; cpaaaeaae nonyxemnax pe3YJlbTaTOB c reoperaxe
CKHMH Mo,neJlHMH. 

P.aC~MOTpHM 3TH aransr no OT,neJlbHOCTH, K-OHueHTpHpYH BHHMaHHe 

B. OCHOBHOM na crreuarpasecxax acnexrax acnorrsayerasrx aJIrOpHTMOB. 

KOHTPOJIb PABOTbI YCTAHOBKH 
B PEJKI1ME OH-JIAAH 

OCHOBHoe aaaaaxeaae rrporpaMM aHaJIH3a B pe:>KHMe OH-JlaHH COCTOHT 

B oneparasaovr rcoirrporre cocroaaaa nerexrapyroureã annaparypsr, ocy

IUeCTBJlHeMOM nenocpencraeaao B npouecce aaõopa 3KcnepHMeHT3JJ:hHhIX 

-AaHHbIX. COOTBeTcTBywmaH UH<PPOBaH H rparpanecxaa HH<popMaUHH 01'0

õpaacaerca aa sxpaaax aJI<paBHTHO-UH<PPOBhIX nacnneea li UBeTHhIX rene

BH3HOHHbIX MOHHTOpOB, MO:>KeT 6hITb TaK:>Ke asmaaa aa nesars. 

):(JlH CJle:>KeHHH aa pa60TOH zierexropoa HCrrOJlh3YlOTCH zrsa aana erre
1.UiaJIbHhIX "penepasrx" .sarrycxoa YCTaHOBKH; HX lIaCTOTa COCTaBJlHeT 

HecKOJlbI<:O C06hITHH aa I.U1K.rr YCKOpHTeJlH: 

- 3arrYCKH 01' HerrpOB3aHMo,neHCTBOBaBllHiX nysrcoasrx lIaCTHU, rro KO

TOphIM orrpenerrarorca '3<p<peRTHBHOCTH Koop,nHHaTHbIX nerexropos {npo

rrOpUHOHaJIbHhIX xasrep H ronocxonoa) ; 

- "CBeTOBhIe" penepsr, COOTBeTcrnYlOmHe HMllyJlbCaM o,nHOBpeMeHHOH 

3aCBeTKH <POT-oYMHO:>KHTeneH crrercrposrerpauecKHX KaHaJIOB. 

OUH<ppOBaHHhIe 3HalleHHH asmnaryn penepasrx CBeTOBbIX HMrryJlbCOB 

(C BhIlITeHHhIMH nsenecranasra aMrrJIHTYAHO-UH<PPOBbIX npeoõpasoaa

TeJleiÚ ycpenamorca rro HeKOTopOMY BpeMeHHOMY HHTepBaJIY H CP.aB

HHBalOTCfl C onopaoâ Ta6J1HueH, XpaHHII.J;eHCH B rraMHTH 3BM. Hor-repa 
KaHaJIOB, )l;Jlfl KOTOphIX ycpenaeaaaa perrepaas aMIIJIHTy,na cyutecraenno 

OTJIHlIaeTCH OT 'orropaoro 3HalleHHH, BbICBellHBalOTCff na ,nHcrmee. 
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Y;a;06HhIM cpencraovr BH3YaJIbHOrO KOHTpOJlH aa pa60TOR AK' H JIr.n 

HBJlHeTCH H306pa:>KeHHe na axpaae uaernoro MOHHTOpa <PPOHTaJIbHOrO 

BH,IJ;a JlHBHeBOro nerexropa. Osepenaoe C06hITHe MO:>Ker 3KcrrOHHp0l3aTb

CH B TClIeHHe neCKOJlbKHX' cercynn, npa 3TOM ClIeTlIHKH' AK H JIr):(, B xo
TOphIX rrpOH30111JlO saeproasuteneaae, 0603HallalOTCH UBeTOM H UH<ppaMH, 

COOTBeTCTBYIOII.J;HMH 3HeprOBhI,neJleHH1O B 3THX ClJeTlIHKax. 

CHCTeMa cõopa ,naHHhIX npezrycstarpaaaer npexpameaae 3aIIHCH na 
MarHHTHYlO JleHTY, eCJlH lIHCJlO rparr-epoa aa cõpoc YCKopHTeJlH (sa BhI

lIeTOM penepnsrx 3arrYCKOB) MeHhllle aexoroporo MHHHMaJIbHOrO, lITO 

06bIlIHO rrpOHCXO,nHT npa C60HX ,B paõore YCKopHTeJlH. OpH BOCCTaHOBJIe

HHH pe:JKHMa pa60ThI sanacs na MarHHTHYlO JleHTY B0306HOBJlHeTCH. 

OBPABOTKAPE3YJIbTATOB 
KAJIHEPOBOqHhIX H3MEPEHHA 

):(rrH peI(OHCTPYKlJ,HH C06bITHH, 3anHCaHHhIX na nepaauasre MarHHTHhle 

JleH:TbI, He06xo,nHMO onpenernrrs Ha60p KOHCTaHT, xapaxrepaayrouurx 
npOCTpaHCTBeHHoe pacnorroaceaae ,neTeKTOpOB, H BhIllHCJlHTb K03ePc.tm

'1.UieHThI nepeaona aMrrJlIITY,n CHrHaJIOB, nocrynaiourax H3 cnercrporaerpa
lIeCKHX. KaHaJIOB, B 3HeprHH. reOMeTpHtIeCKaH npHBH3Ka nerexropos 
K CHCTeMe xoopnmrar YCTaHOBKH ocym~CTBJlHeTCH c .rrOMomblO arepa
UMOHHOH npouenypr.r, no,n06HOH H3J10:JKeHHOH B/6 / . OpHMeHHeMhIH MeTO,n 

OCHOBhIBaeTCH na HCnOJlb30BaHHH reoneaasecxax H3MepeHHH c nocnenyro
II.J;l1M nporpaMMHhIM YTOllHeHHeM B3aHMHOrO pacnOJlO:JKeHHH nerexropon. 

Bxonasre naaasre nrra 3TOH nporpaMMbI 3anHCbIBalOTCH B CneUHaJIbHOH 

3Kcn0311IUUI. B pesynsrare npOH3Bo,nHTCH reor-rerpasecxaa npHBH3Ka ne 

TOJlbKO rcoopnanarnsrx nerexropoa, HO 11 AK H Jlf'Il. 
Karraêpoao-ursre K03<p<p,I1lJ,HeHThI ,nJlH nepeaona aMIUlHTY,n B 3HeprHH 

onpenenrnorca ABYMH cnocoõavra: 

- no 06pa60TKe nannsrx CneUHaJIbHOH 3Kcn03HUHH, B xone KOTOpOH. 

3J1eMeHThI KaJIOpHMeTpa, pacnOJlO:JKeHHOrO na no,nBH)f(HOH nnardiopsre, 

noosepenao 06J1YlIaroTCR MOHOXpOMaTHtIecKHM rrYlIKOM n03HTpOHOB H3

BeCTHOH sxepr-an; 

- nocpencraor-i fPOlJ,e,nYPbI "KaJIH6pOBKH no ~<pePeKTY", 6J1H3KOH 
7•

K npHMeHeHHOH B / CYTb r-rerona 3aKJIlOlIaeTCH B MHHHMH3a1.UiH pa3HO

CTU Me)i(Jl.Y U3MepeHHbIM 3HaqeHHeM 11 :ra6J1HlIHOH BeJlHlIMHOH MaCChI tIac

THUbI, pacnaztaiouteâca na 'y-I<BaHTbI (nanpnsrep 7] -Me30Ha) , nYTeM non

rOHKI1 BeJlHlIHH KaTlH6pOBOllHhIX K03<p<PHUMeHTOB. L(nH aroro MO:>KHO 

HCnOJlb30BaTl> KaK OCHOBHOH CTaTHCTHlIeCKHH MaTepHan, Ha6paHHbIH 

B ePH31111eCKHX 31~crr03UUIDIX, TaK H CrreU;HaJIH3MpOBaHHbIH Ha60p ,naHHhIX, 

oõorameansrã C06bITIDIMH c 06pa30BaHHeM lIaCTHI~, BbI6paHHbIX AÍIH 

KaJIH6pOBRH. 
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PEKOHCTPYKll;I1R COEbITMM 

Ilporpasnea peKOHCTpYKIJ;HH C06bITHH, sarracaansrx B xone 3KCnepH
MeHTa aa nepaasm.re MarHHTHbIe nearsr, nperraasaaxeaa nna penreaaa 
cne,uYIOII:(HX aanax: 

1. nOHClC npoexuaã TpeKOB 3ap1DKeHHbIX tlaCTHU H BbltlHCJIeHHe HX 
napasrerpon. 3Ta sanava pemaerca npa nosroura nporpaMMHbIX Mo.nyneH, 
6nH3KHX K OnHCaHHbIM B /8/. 

HeKOTOpaH cneuarpaxa npasseaemroro HaMH cnocoõa nOHCKa rpercoa 
COCTOHT B o606w;eHHH asaecraoro MeTo,ua KOpH,IJ,OpOB /9/ na cnyqaü 
aaõopa AeTeKTopOB C p3.3JIH1IHhIM KOOpAHHaTHblM paapemenaevr (K3)KJ.(OH 
nnOCKOCTH TIK HnH crurnTHJInHUHOHHoro ronocxona COOTBeTcTByeT CEOH 
uiapaaa xopanopa) . P~JIHtlHe B paspeiueaaax AeTeKTopOB ytlHTbIBaeTCH 
H npa onpeneneaaa naparaerpoa npHMOH, arrnpOKCHMHpYlOIUeü npoerc
URro rpexa, 

2. PaClI03HaBaHHe nHBHelj B e y -KaJIOpHMeTpe (JIr,U+AK) H BbltlHcne
HHe HX xapaKTepHCTHK. Ha peurenaa 3TOH aanaua OCTalIOBHMCR: õonee 
nOAP06HO. 

B03Mo)KHbIe aJIrOpHTMbl paCrr03HaBaHHH nHBHeH B rO.lJ;OCKOrrntleCKHX 
KaJIOpHMeTpax C rOMoreHHbIMM panaaropasra CHnbHO 3aBHCHT OT COOT
HomeHIDI r Me:>KAY xapaxrepasn-r nonepesasrra paaraepowr nHBHH d B naH~ 

HOM MaTepHane li paasreposr R:tleHKH KaJIOpHMeTpa O. B aauresr cnysae 
D = 10 CM = 4 pan.en., a d ::: 2 pan.en., tlTO naer r = D/d ::: 2. 'I'axoe 
aaaxeaae r BMeCTe C oc06eHHocTHMH KOHCTPYKURH 3neMeHTOB JIr,ll 
H HaJIHtlHeM aKTHBHoro xoaaepropa H onpenenaer ornaxae npaxrenae
MbIX HaMH anroparreoa OT p3.3pa60TaHHbIX AJIH cnexrporaerpoa C MaJIOH 
HtleHKOH /10/. 

Ilpouenypa rrOHCKa nHBHeH HatlHHaeTCH C Haxo:>K,neHIDI rex ==>neMeHTOB 
nrn, B KOTOpbIX anepronsuieneaae asnne aexoroporo noporoaoro 3Ha
seaaa En • TaKHe anexrerrrsr B AaJIbHeHWeM 6y,ueM Ha3bIBaTb OIIOpHhIMH. 
Csaraerca, qTO TonbKo B HHX MorYT HàXoAHTbCH OCH OTbICKHBaeMhIX 
JIHBHeH. 3HatleHUe E n onpenenaer HH)I(HHH 3HepreTHtIeCKHH nopor peracr
PaI.U:lH 3neKTpoMarHHTHbIX nHBHeH. Ilocxorrsxy tlepeHKOBcKHH cuer, 
BbI3BaHHbIH nonanarourasra B JIr,U 3apH:>KeHHbIMu anpoaasm li MIOoHaMH, 
HMHTHpyeT naseas C aaepraeã oxono 0,5 r3B, HaMH õsmo BbI6paHO 
En = 1 r3B. ,Uarree oT6HpaJOTCH 30HbI H3 ,ueBHTOK (3x3) õrroxoa c orrop
HhIMH 3neMeHTaMH B uearpe, npa 3TOM aexoropsre 3JIeMeHTbI MorYT BXO
AHTb B HecKOJIbKO nepeKpbIBaIOII:(HXCH 30H. 'uJUI p3.3AeneHHH 3HeprHH 
Me:>K,ny nepeKpbIBaIDIIJ;HMHCH JIHBHHMH Kam,nOMY 3neMeHTY rrpanacsr
BaeTCH aec W, YtlHTbIBaIDII:(HH ero 3HepreTHtleCKHH BKna,D; B AaHHbIH rra
BeHD. ITpH 3TOM onopaosiy 3JIeMeHTY neaarxa npanacsmaerca W= 11 

AHarOHaJIbHOMy :>Ke rro OTHOI.J,leHHID K onopnosry, HO HBnHlOm;eMYCH, 
B CBOIO oxepens, orropHbIM ,uJIH zipyroã AeBHTKH -W = O, a ]l)1H OCT~b
HbIX 3neMeHTOB nec BbItlHCnHeTCH rro cPopMyne W= WTI(nL WL+ nDWD ) • 

3.n;eCb WL (WD ). - ycpe,uHeHHbIH rro Koop.u.HHaTe BXOAa Y -KBaBTa B onop
HbIH 6nOK B~C npHnerarorn;ero (AHarOHaJIbHoro) 3neMeHTa; nL(n r) - tlMC
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no ~OBTOpeHH" paccsrarpnaaexroro 3:ITeMe~ITa KaK npaneraromero (naa
roaansaoro) ~ p~~H~IX zreaarxax. WT pasen WL' €CnH 3.]JeMeHT HBJIHeTCH 
npnrteraronraxs, HJIH WD ) B cnysae, xorna OH pacnonozcea rro naaroaana 
OT onopnoro õnorça. Beca WL H WD 6bInH onpeneneasr 110 péaynsrarasr 
Mo.u.enHpO'BaHIDI nponeccoa p3.3BHTIDI 3neKTPOMarHHTHoro nHBHH B JIr,U 
C nowromsro nporpaMMbI ELSS /11 ~ 

C ytleToM BeCOB onpenenaerca saeproasmerreaae B ]Ir,U KaH,z:UiAaTa 

B nHBeH:b: E =! E I' W.) rne E. - aaeprna, 3aperHCTpHpOBaHHa.R:
nrn i= 1 1 1 

B i -M 3fIe)\1eHTe .u.eBHTKH, Í1 npoaepaerca, ynonnernopaer nH .u.aHHbIH 
KaHÃH.naT nexoroposry YÇJIOBIUO ')KoMrraKTHocTH" 3HeprOBbI)J.eneHHH, 
cBH3aHHoMY c' xapaxrepnsrsr p3.3MepOM rronepesaoro npodiana nHBIUI 
B CBHHUOBOM crexne. KOnHtleCTBeHHo KpHTeplUI' "KoMrraKTHocTH" TaK)Ke 
nonoõpama rro peaynsraraxr Mo.u.en~pOBaHIDI. TIoTepH nHBHeH H3-3a na
xnansraaerasrx KpHTepReB orõopa ytlHTbIBaIOTCH BrrOCne,ll,CTBHH npa BbI
tlHCneHHH 3cPcPeKTHBHOCTH peracrpanaa C06bITHH li ae npeasnuaror 8%. 

,[(anee BbItlHCnHeTCH nonaaa 3HeprHH 3neKTpOMarHHTHOrO nHBHH: 

E = E + LiE (x,y.E)+àE + ~E (E).
nrn 3 AK. Y 

3.u.eCb LiE 3 - nonpaaxa aa norepro 3HeprHH B sasopax Me:>K,nY panaaropa
MH 3neMeHTOB. OHa BbItillCnHeTCH aa OCHOBe 3KcnepHMeHTaJIbHbIX H3
MepeHHH /4/ H B car-rsrx aeõrrarorrpaarasrx cnysaax COCTaBIDIeT no 40% 
OT E. LiE AK -- nsmenanmaaca B aKTHBHo~ xoaaeprope nona 3HeprHH 
JIHBHH. B cnysaax, xorna xepea 3neMeHT AK npouino 601Iee O.u.HOH tlac
THUbI, HHHUIDIpoBaBllleH naaens B JIr,U, LiEAK BbltlHCnHeTCH. na úCHOBe 
,n;aHHbIX Mo.u.enHpOBaRIDI. I(aK npaaano, ~AK COCTaanHeT 5";-10% OT E. 
Ilonpaarca LiE y , CBH3aH,HaR C yresrcoà tlaCTH nHBHH aa KaJIOpHMeTp, Bbl
tlHCnHeTCH KaK lf>YHKUHH OT E + L\E + L\EA .... . BH)1, 3TOH <PYHKQHHnrA 3 fi. 

onpenenea HaMH na õase Mo.u.enHpOBaHHH. Benasnaa LiEy MeHHeTCH B rrpe
ztenax 3-7% OT norraoã 3HeprHH. KaK BH)1,HO) B caMblX He6JIarOrrpIDITHbIX 
cnysaax BbIQHCnHeMbIe nonpaaxa MorYT .u.OCTHraTb 55% OT E. Onaaxo, 
KaK rrOK3.3aHO B /4< 3HepreTHlIeCKOe paspeureaae nerexropa naace B 3THX 
cnysaax yxyrnnaerca aeaawaoro (na 10%), tlTO YKa3bIBaeT na xoppexr
HOCTb npoueztypsr ysera noreps 3HeprHH. 

KOOp.z:r.HHaTbI OCH nHBHH BbItlHCnfUOTCH-KaK 
9 9 9 9
 

x=f( ~xiEi/~Ei); y=f-(~YiEi!.L E i ) , "
 
i =1 i =1 i= 1 1= 1
 

rne Xi' Yi - rcoopnaaarsr QeH10B 3neMeHTOB .u.eBHTKH, a cPYHKUHH f on
pe,ueneHa 3KcrrepHMeHTanbHo / 4 . 

Ilonepeuasre KOQP.u.HHaTbI x , y CQH:raroTCH HaH.u.eHHbIMH ne Ha nepen
Hei:{ rrOBepXHOCTH nerercropa, a aa nnOCKOCTH, COOTBeTCTBYlOlQeH MaKCH
MaJIbHOMY aaeproasrneneaaro JIHBHH B nponorrsnora aanpaaneaaa. 8TO 
oõecneuaaaer tlaCTHtlHbIH ytleT 3aBHCHMOCTH cPYHKUHH f OT yrna Bne~~ 
y -.KBaHTa HnH 3neKTpoHa (n03HTpoHa) B KanopHMeTp. 
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PACtlET ScI><I>EKTHBHOCTM PEI'I1CTPAUHHBOCCT1lHOBneHHhle TaKHM 06pa30M 3HeprHH H KOOp,IUlHaThI JIHBHeH, 
a TaK)Ke napasierpsr rrpoexnaã TpeKOB'3ap1DKeHHhlX lffiCTHUaanacsrsarorca 
na JICP nepaoro noxoneaaa. 

KpOMe YKa3aHHhIX asnne rrporpastsra peKOHCTPYIÓ,niH BhlnOJIHHeT 
H aexoropsre npyrae (P'YHKUHH, nanpasrep, KoppeKUHIO apesreaaoro 
,npeHlPa cneKTpOMeTpH'IeCKHX K:iHanOB JIrn H AK no CBeTo,nHOnHhIM 
penepasr, BhllJHCnHeT H 3aHOCHTB rrporoxon 06pa60TKH TpeKOBYIO 3<PlPeKa 

THBHOCTh xoopnaaarasrx nerexropoa, nepaonasecxa "cnacaer" caoe CO
CTOHHHe na ,nHCKOBOM, <PaJíne nna OpraHH3aUHH pecrapra nocne c60eB 
qBM H T.n. BpeMR: 06pa60TKH O,nHOH nepBHtJHOH rrerrrsr (-30 ThICH'I co
6bITHH) no nporpaswre peKoHcTpYKUHH COCTaBmIeT 1-2 'I na 3BM 'EC-I060. 
B cpenaesi H3 Tpex nepsasnsrx JIeHT nonysaerca onaa ncr nepaoro nOKO
neHIDI. 

OBPABOTKA COBblTI1A C JICP 
nEPBOI'O nOKOJIEHHH 

llnJI CTaTHCTH'leCKOrO aaanaaa He06xo,nHMO Bhl'lHC]JeHHe nexoropsrx 
BenH'IHH, onpenerrmoutax TOnOJIormo C06hlTIDI H xapaKTepH3YIOI.UHXerO 
KHHeMaTH'KY. 3TO nenaerca B pasncax nporpaMMhl 06pa60TKH JICP nepso
ro nOKonCHIDI. 

Ha 3TOM arane, ao-nepastx, BOCCTaHaBJIHBaeTCH nOJlHaR: npOCTpaHCT
BeHHaR KapTHHa C06hITIDI. ECJIH B C06hlTHH saperacrpapoaaao HecKOJIh
KO 3apH)KeHHhIX 'IaCTm~, TO ,nJIH YCTP3:HemUl H3BeCTHOH Heo,nH03Ha'lHO
CTH (CM., HanpHMep/12/) npa COnOCTaBneHHH npoexuaâ TpeKOB acnons
3yeTc~ ~I'.u B xasecrse nayxxoopnanaraoro roztocxona. no nepece'leHHIO 
rrysxoaoro TpeKa c TpeKaMH BTOpH\lHbIX 3apH:>KeHHhIX 'IaCTHU onpene
JIHeTCH TOlJKa B3aHMo,u.eHCTBHR. 

BO-BTOPhIX, npOH3Bo,u.HTCH BhI'IHCneHHe .I<HHeMaTH'lecKHX napasrerpoa 
(Q>eÜHMaHOBCKaH neperaeaaaa XF ' nonepexasrà HMnYIihC PT H r.n.) 
H onpenerrenae 3cP<peKTHBHhlX Macc paanauastx KOM6HH3UHH aaperacr
pHpOBaHHhIX 'IaCTHU. 

B-TpeThHX, H,II.eHTH<pHUHPYIOTCH anexrpoast (n03HTpOHhl).)lnH sroro 
aHaJlH3HPYIOTCH aenH'IlllihI3HeprOBhmeneHIDI B arresiearax AK H JIr,U, 
sepes tcoropsre npoxonar aaãneaasre npOCTpaHCTBeHHhle TpéKII. Ecna 
3TH BeJIHllHHhI rrpeaocxonar aexoropsre noporoasre 3Ha'leHHH, COOTBeT
crayioutaa 'IaCTHua Me'l:HTCJI KaK 3neKTpOH (n03HTpOH). 3Ha'leHIDI 3THX 
noporoa onpeneneasr B / 4/. 

B .peayrrsrare pa60ThI nporpaMMhI C03,n;aeTCH JICP aroporo rroxone
HIDI,. a TaK)Ke ,nHCKOBhle iPafuIhl naaasrx, conepacantae B ynaKOBaHHOM 
BH,ne BhI'lHCJIeHHhle KHHeMaTH'IecKHe napasrerpsr C06hITHH onpenenenaoã 
TOnOJIorHH. 3TH lPaHJIhI HBJIffiOTCH BxonHhIMH nna srana CTnTHCTH'lecKOH 
o6pa60TKH. 

3lPlPeKTHBHOCTh perHCTpaUHH C06hITHH paccaarsmanacs MeTonOM 
MOHTe-KapJIO. Paccxrorpara KpaTKO naa onp060BaHHhlX HaMH napaaara 
pacsera 3lPlPeKTHBHOCTH B JKcnepHMeHTe no H3Y'IeHillO HHKJII03HBHoro 

/ 13 06pa30BaHIDI 17-Me30HOB , peracrpapyesrsrx no pacnany TI-+ yy. 
B nepaoxr cnysae paasrrpsraanacs C06hITIDI, COOTBeTCTBYIOI.UHe oõpa

(.1'	 30BaHHIO B MHmeHH nap Y-KB~TOB c nepesrenaoâ HHBapHaHTHOH MaCCOH 
li KHHeMaTH'IeCKHMH napasrerpasra B 3a,n;aHHOM AHana30He. ECJIH Y -KBaH~ 

ThI YAOBJIeTBOpHJIH KpHTepIDIM reOMeTpH'IeCKOH npoaeprca, TO paCC'IH(li 
ThIBaJIOCh saeproasmeneaae B C'IeT'lHKax AK H JII'.Il na OCHOBe npOCTOH 
Mo,n;eJIH 3JIeKTpOMarHHTHOrO JIHBHH. nanee npOBepHJIOCh, MO)KeT JIH cre
HepHpOBaHHOe C06hITHe HHH1UfHpOBaTh 3anYCK YCTaHOBKH· H y,n;OBJIeTBO
paer JIH OHO KpHTêpHHM 06pa60TKH B pe)KHMe olPeP-JIaüH. Pe3YJIbTaTOM 
pacxera HBJI1leTClI <PYHKUIDI' 3lP<peKTHBHOCTH p,erHCTp3UHH B 3aBHCHMo
CTH OT HHBapHaHTHOH MaCChI H KHHeMaTH'IeCKHX napasrerpos. napsr Y
KBaHTOB. 3Ta <PYHKUIDI 3aTeM HCnOJIh30BanaCh AJIH B3BelllHBaHHH sxcne
pHMeHTaJIhHhlX: cnexrpoa 3<PcPeKTHBHhIX Macc Y -nap B KR)KAOM HHTepBa
JIe pa36HeHHH 1I0 KHHeMaTl:l'leCKHM nepewrenasrvr. 

IlpeHMYl.I..leCTBO TaKoro MeTo,na COCTOHT B ero npOCTOTe H 3KOHOMH'I
HOCTH. O'leBH,nHhIH,He,n;OCTaTOK 3aKJIIO'IaeTCH B TOM, 'ITO ire Y'IHThIBaeTCH 
COnpOBO)l()l;eHHe peracrpapyewrsrx Tt -Me30HOB ,n;pyrHMH 'IaCTHuaMH. 

BTOpOH anropsrna pacsera B 06I.lUfx xeprax cnenyer OnHCaIffiOMY 
B/14,15/. llnH KIDK,llorO peansnoro C06hlTHH npOH3Bo,nHJIOCh apameaae 
rpynrrsr 3aperHCTpHpOBaHHhlX 3HeprH'IHhlX Y -KBaHTOB noxpyr OCH ny'l 
tca. nanee KIDK]l,aJI napa Y-KBaHTOB pacceaarpasanacs KaK npoacxonautaa 
OT pacnana aexoroporo npO~e:>KYTO'IHOrO COCTOHHWI c onpeneneaaoã 
HHBapHaHTHOH MaCCOH H 3aHOBO reaepapoaanca H30TpOIDIhlH pacnan 
sroro COCTOHHIDI. 3aTeM HMHTHpOBéiJIaCb perHCTpaUIDI 3JIeKTpOMarHHT
nsrx JIHBHeH B xanopasrerpe, npWJeM saepronsmeneaae B H'IeHKax ne
TeKTopa, COOTBeTCTBYlOmee conpoacosnemeo, COXpaHJIJIOCh TaKHM, KaK 
B HCXO,lUlOM peaJIbHOM C06hITHH. B pe3YJIhTaTe npHMeHeHIDI rparrepasrx 
KpHTepHeB orõopa, a TaK)Ke npoaepxa B03MO:>KHOCTH BOCCTaHOBJIeHHH 
napasrerpon 3JIeKTpOMarHHTHhlX JIHBHeH BhI'IHCJIIDICH HH,nImH,nYaJIhHhIH 
aec KR)KAOro C06hlTIDI KaK oraouieaae 'IHCJIa 6JIarOnpHHTHhlX HCXO,nOB 
npoaepxa K 06meMY 'IHCJIY reaepanaá. 

Cpasaeaae .IlBYX BapHaHTOB pacxera noxaaano, 'ITO peayns'rarsr Pa3
JIHqaJQTCH ae 60JIee qeM na 7% BO BceM AHana30He I<.:HHeMaTHllecKHX ne
peMeHHhlx ,l],JIH peracrpapyesrsrx 17 -Me30HOB. 

Ilpa pacsere 3lPlPeKTHBHOCTH peracrpauaa C06hlTHH c 3apH)KeHHhIMH

l 'IaCTHUaMH B KoHellHoM COCTOHHHH xpaãae B3)KHO KOHTpOJIHpOBaTb 3lP

J 
lPeKTHBHoCTb TpeKoBblx nerexropoa (nponopuaoaansasrx xasrep H CUHH
THJIJIHlI,HOHHbIX roztocreonoa) . 06b['!H0 MH pemeaaa 3TOH sanasa HCa 
nonssyerca TO 06cTOflTeJIbCTBO, 'ITO HHlPOPM3UIDI OT KOOp,n;HHB.'!'HhIX 
nerexropoa, KaK npaaano, H36bI'~Otnfa. TpeKH 3apH)KeHHh1X 'IaCTl:IU BOCI 

I 
CTaHaBJrnBaIOT ae no BceM 3aperHCTpHpOBaHHhlM TO'lKaM,. a nOCJIe,nOBa
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TeJILHO, HCKJIlOqaH O,n;HY HJIH HeCKOJILKO KOOp,n;HHaTHhIX IIJIOCKOCTej:/14/ 
3<p<peKTHBHOCTL KIDK,D;OH: rcar-repsr onpenenaerca KaK nona TeX cnysaea, 
xorna B HeHCnOJIL30BaHHOH rcasrepe HMeeTCfl cpaõarsraaaae B6JIH3H' HaH:
ztennoro rperca, TaKOH: MeTO,n; He3KOHOMHtIeH H3-3a MHorOKpaTHoro npa
MeHeHIDI npouenypsr nOHCKa TpeKOB. JJ:JIfl BhlqHCJIeHlUl '3ep<peKTHBHOCTH 
TpeKOBhIX Jl;eTeKTOpOB HaMH 6hIJI npavreaea zrpyroã crrocoõ, TaK)Ke OCHO
BaHHhIH: na aHaJIH3e peansnsrx -C06h1THH:, HO ne Tpe6YlO1I.(HH: MHorOKpaTHO
1'0 nOHCKa TpeKOB B O,n;HOH: H TOH: :iKe rpyrme xastep. ECJIH HCIlOJIb3yeTcH 

,.
I 

n rcaxrep, a He06xo,n;HMhlM ycnoaaesr zrna naãnennoro rpexa cxaraerca : . 
npHHa,n;JIe)KHOCTL K HeMY m . TOqeK, m< n , TO B npouecce 06pa60TKl1 ,n;JIH 
K~O~ xasrepsr MO:>KHO noncsarars nOJIlO cnyxaea Si' rcorzta 3Ta rcar-repa 

»1. 

"narra BKJIa,n;" B rperc. B pe3YJILTaTe HeCnO)KHhIX BhIqHCJIeHI-lH: MO)KHO yôe
,n;HTLCH, tITO Ha60p BeJIHqIDI S i n03BOJIH~T 0,n;H03HaqHO onpenerrars 3<p
<peKTHBHOCTH rcastep f i. npaser-r BH)]; COOTBeTCTBYlOll~eH CHCTeMhI ypaaae
HHH: onpenenaerca pa3HOCTLlO (n-m). 
nOJIyqaeTCH cnenyromaa CHCTeMa: 

81S':-l di +d 2 + ••• + d'n = -\.
 
1
 

8

d

1 
+ ~- d 2 + ••• + d n =-1,
 

8
 
2-1 

Sn
d1 + d 2 + ••• + --- d n = -1,
 

8 -1
 

Harrpse-rep, nna CJIyqaH n - m « 1 

n 

snecs di = +:- -1. 3<p<peKTHBHoCTH (i BbItIHCJIHlOTCH npn reor-rerpaxecxoâ 
1	 , 

peKOHCTpYKU;HH C06hITHH: H 3aHOCHTCH B npOTOKOJI 06pa60TKH KaiK,IJ;OH 
nepBHqHOH: nearsr. 

CTATHCTHQECKHH AHAJIH3 PE3YJIpTATOB 

Ha nOCJIe)l;HeM arane o6pa60TKH npOH3Bo,n;HTCH "B3BelllHBaHHe" coõsr
THH: B COOTBeTCTBHH c BhIqHCneHHOH: 3<p<peKTHBHOCTLlO perncrpanaa; 
CTpOHTCH pacnpenenenaa no <pH3HqeCKHM neperaennsrra; yqHThIBaIOTCH 
naansre <pOHOBhIX 3Kcn03HI~HH:, tcorrta MHllleHL OTcYTcTByeT; HaKoHeQ, 
onpenenarorca 3HaqeHIDI HCCJIe,n;yeMhI~ cPH3HtIeCKHX BenHqHH (nonnsre 
H ,n;H<PcPepeHQHaJILHhle CeqeHIDI H r.n.) . Ilpn 3TOM uraporco HCnOJIL3yroTCH 
narcersr nporpar-rwr HBOOK /16/ H MINUIT /17/. 

Ilpa cTaTMC1'HtIeCKOM, aHaJIH3e ,n;aHHhIX c nOMoIIJ;hlO 3BM HaH60JIee 34>
epeKTHBHhI HHTepaKTHBHhIe MeTo,n;hI pa60ThI c npHBJIetIeHHeM cpencrs r rparpasecxoro oT06pa)KeHIDI HH<popMaU;HH. Ha 3TOM srarre HaMH uraporco 
npHMeHHJIaCL MHKpO-3BM SHARP PC-15ül c rpacPonOC1'pOHTeJIeM, MH 
K01'OpOH: 6hIJIO C03,n;aHO neoôxornoaoe nporpasoanoe oõecneaenae aa 
H3h1Ke BASIC (B tIaCTHOCTH, nRorpaMMa MHHHMH3aIJ;HH KBa,n;pa1'HqHOrO 
cPYHKIJ;HOHaJIa na õase FUMILI / 8). 

3AKJIIOQEHl1E 

PaCCMOTpeHHhlH: KOMnJIeKC nporparasnroro oõecrreneaaa 061I.(HM ofrse
vlOM OKOJIO 30000 C1'pOK acxonnoro 1'eKC1'a (B OCHOBHdM na H3hIKe 
POp1'paH) 6hIJI HCnOJIL30BaH npa nOJIyqeHHH epH3HqeCKHX pe3YJIL1'a1'OB,

/2 S 13/Ipe,n;C1'aBJIeHHhlX B ., • IlpaK1'HKa nOKa33JIa er-o BhICOKyro 3cPcPeK
~HBHOC1'b H rterrcocrs anarrrauaa ,n;JIH peuienaa pa3JIHtIHhIX aanas. B npo
recce pa601'hI O1',n;eJILHhIe rrporpasrsmsre MO,n;YJIH YCOBepIlleHCTBOBaJIHCb, 
10 õnaronapa HX <PYHKIJ;HOHaJIbHOH 06oc06JIeHHOCTlI 11 y,n;aqHO OpraHH30
JaHHhIM CBfl3HM 31'0 ne 1'pe60BaJIO nepeC1'pOH:KH acero KOMnJIeKca. 

AB1'OphI õnaronaprrr IO.A.By,n;aroBa, B.M.KY1'bIDIa H B.B.C1>nHrHHa 
la rrOC1'aHOBKY sana-ra H nonnepaocy pa601'hI, B.H.lOpKoBa sa anarrranaro 
III0,nYJIeH BOCC1'aHOBJIeHIDI rrpOeKIJ;HH 1'peKOB, U.A.AMa1'YHlI sa npeno
:1'aBJIeHHe nporpar-n-rsr ELSS, r.C.EHua.n3e, A.M.BJIHKa, B.H.KoJIoCOBa 
I BJ1.POMaHOBCKoro sa MHOrOqHCJIéHHhIe rrOJIe3HhIe 06CY)K,ll;eHHH. 
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MamoKoa C.H. H np. 
06pa60TKa ,IJ;aHHhiX B 3KCnepHMeHTax C HCllOJlb30BaHHeM 
JIHBHeaoro ronocKonHtlecKoro ,o;eTeKTopa 
c pa3MepoM .fllleHKH lOxlO CM2 YCTaHOBKH rHilEPOH 

Pl0-86-138 

Pa3pa6oTaHa CHCTeMa nporpaMMHoro o6ecnet~emiH ,o;JI.fl o6pa6oTKH 
,IJ;aHHhiX a 3KcnepHMeHTax c HCllOJib30BaHHeM JIHBHeaoro ronocKonHlle
cKoro .o;eTeKTopa c pa3MepoM .fl'lenKH 10x10 CM 2 ycTaHOBKH rHilEPOH. 
CHcTeMa BKJUOt~aeT nporpaMMhi aHa.JIH3a a pe)KHMe oH-JiaHH, reoMeTpHlle
CKou H KHHeMaTHlleCKOH peKOHCTPYKUHH co6biTHH, paClleTa 3<}><}>eKTHBHo
CTH perHcTpau;HH H cTaTHCTHt~ecKoro aHaJIH3a. PaccMOTpeHhi ace 3Tanhi 
o6pa6oTKH naHHhiX. HaH6onhlllee BHHMaHHe yneneHo HeKoTophiM cneu;H
<}>Ht~ecKHM anropHTMaM BOCCTaHOBJieHH.fl napaMeTpOB 3JieKTpOMarHHTHbiX 
JIHBHeH. Ilpe,o;cTaBJieHHhlH KOMnJieKC nporpaMM HCllOJih3yeTC.fl npH o6pa
OOTKe 3KcnepHMeHTaJibHhiX ,o;aHHhix, nonyt~eHHhiX Ha ycTaHOBKe 
rHilEPOH. 

Pa6oTa BhmonHeHa s J1a6opaTopHH H,o;epHhiX npo6neM OHHH. 

Coo6weHHe 06'be.o;HHeHHoro HHcTHryra H,o;epHbiX HccnenosaHKii. lly6Ha 1986 

Ilepeso,o;O.C.BHHorpanosou 

Malyukov S.N. et al. Pl0-86-138 
Data Processing in Experiments with the Use 
of Shower Hodoscopic Detector of lOxlO cm2 Cell Size 
of the HYPERON Facility 

The software system is developed for data processing in experiments on 
HYPERON spectrometer with shower hodoscopic detector of lOxlO cm2 

cell size. The system includes the on-line control, geometrical and kinema
tical reconstruction of events, registration efficiency calculation and statis
tical analysis. All stages of the data processing are described. Some specific 
algorithms for electromagnetic shower recognition are considered in more 
detail. The computer code system presented has been used for experimen
tal data processing on the HYPERON facility. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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