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AKTyaJJbHOCTb npo6neMU. HattHHaR C 3~CnepHMeHTaJJb~IOro OTKpU_THR 

MO.ll , Kl:J-pacmi.na'' ( 061JleTipHHRTOe ' o6oiHatteHHe JlJIR rp"ynnu , K'aoHHUX 
,_ '+~ 0+ -0'-, ++-, · -:: · ,;,,,, . 

pacna.noe K ~Tl t vt•. J<i.·'--m rvt( Vt) H HX 3apR.noeo-conp_.HllC';!HHUX, · 

r.ne. l = e, µJ, HHTepec K HHM 6i:l:iI noc'-roRHHUM ,H oipaxaeTc.11 a 6on&woM 

"KOJJHt!eCTBe pa60T, ,. co.neplKalllHX KhK 3KCnepHMeHTaJJbHUe pe3yn&TaTU, 

TaK • H :TeopeTHttecKyIO HHTepnpeTaUHIO •. H npe.ncKa3aHH.H; XapaKTe·pHblM : ,nn.H 

·3THX 3KcnepHMeHTOB .11an.HeTc.11 111Hp0Ka.11 no oxaaTy ttayttHa.H nporpaMMa, o-r · · 
npoBepKH OCHOB~blX. IlOJJOlK~HHR TeopHH . ( H~IlpHMep; 'V,;,.A CTpyKTypa . TOK~) 

i::na6ux B 3aHMO,ne8CTBH8, .no onpe.neneHH.H. ~ cpopMcpaKTOpOB I<aK · ·cpyHKUHH 

nepe.naHHOro . tteTupeXHMilYJJbCa M'ellCJly K- H, n-Me3o~aMH; • TeopeTHtteCKHR . . . ' . 

HHTepec onpe.nenReTC.11 61Jl6 H TeM .cpaKTOM, 'l{TO Kti-pacna.nu c .HB,nRIOTC.H, 

xop_OIIIHM- cpe,nCTBOM n"poaepKH HJleR , 0 npHpoie K-n a,npOFIHOro TOK a , npH 

Manux- 3HatteHHRX- nepe.nattttoro tteTupexHMnyn&ca.' qaciib . 3THX H.nen· 

npo.nonxcaeT . lKHTb H pa3BHBaTbCR · BCJJ6JlCTBHe,, HenoJJHOCTH H .nalKe 

, _npoTHBopettHl!: B 3 KcnepHMeHTaJI&Hux •. pe3 y nbTa Tax.·· KOTopue octto:aattu . Ha. 

pa3·JJ.Ht!HUX CTaTHCTHt!6CKHX BU60pKaX, 3aBHC~lllHX OT MeTo,na perHC:TpaUHH.: 

· .. B nocne.nHHe . re.nu . C pa3BHTHeM', KHpanbHO:..riepTyp(faTHBHOl!: i-eopHH 

H ,_ee ripHnoiKeHHR, a·, HH3K03HepreTHtteCK~8 M630HHOl!: '.'C!JH3llKe ,HHTepec: K' 

I(-pacna,nai.l· 3HattHT6JlbHO B03pOC. : 3TO CB$13aHO ,··c . B03.MOlKHOCTblO 

npoee.neHH.11 BallCHUX · TeCTOB KXJI' npH i . 3Hep.rHSIX. S "< ( ~00 M3B) 2 , C 

Hcdonb 30B aHHeM np~JlCKa3aHHl!:, .. KHpanbHOR , CHMMeTpHH. 'n'pH 3TOM 

ctaHOBHTC.11 B03MOlKHUM , H3yttaTb. , OCHOBHYIO C'I,'PYKTYPY . CHJJbHux· 
I • • • • • • • 

B3aHMOJleilcTBH8 B: pellCH_Me OTIIOCHT6JlbHO. TO~HUX H Ha cero,nHRIIIHHR ~eHb 

B03M.OlKHUX 3KCnepHM6HTOjL, 0Jl_HHM H3 , _TaKHX, 3KcnepHM6HTOB .HBJJ.HeTC.H 

HCCJl6JlOBaHHe nony nenTO,HHUX Kb-JJaCna.noa, 13 :, KOTOpux, . nerKo MOl!CHO 

BblJl6JIHTb 3-cpcpeKTbl CHJJbHOro B3aHMOJleRcTBH.ll .. K- H 7t-Me30HOB; 

BMeCTe C 3THM, BalKHblM cpaKTOpOM JlJIR nocTaHOBKH\ HOBblX 

'3KcnepHM6HTOB' .HBJJReTC.11 pa3BHTHe- q>H3HKH .neTeKTOpoe:, 'C03JlaHHe, B 

~epe.nHH~ · ,70-ux · re.nae 3JJeKTpoMarHHTHi:lx .. KanopHMeT~OB Ha :: 6a3e 

cBHHUOB·o~;: ~T.eKna, perHCTPHPYX>lllHX c OTHOCHTeJJ&Ho. 6on&won_ TOttHOCTbIO 

3HeprHH' T-KliaHTOB. OTKpbln_o B03MOllCHOCTb JlJJ.H .· . 6onee,. - ,ltE!TaJ!b~Oro, .· 

... H3Yt!~HH.ll · HH3K03HepreTHt!6CKHX 'pacn"a.noe C ~eltTp~~-bHbl~H npri.ny"ic;~~H 'a _··. 

KOH-~l{HO.M c~~TO.HHHH H, B ttaCTHOC;H,;, ~~-c;aHOBKH ;aH~oro 3KCnepHM6H~~- . 

, · P~6oT~ • noce~ui~-Ha, · HCC~e.noaa~~IO · ~ony n~n~~HHor~ •, pacnaii~ 
' + >. 0 + . ' . ,· . . .. ~.' . - _· - . . \ . '' ::. ' -

K ~ 7t e 11 ( Ke3) • 3KcnepHMeHT . npOBOJlHJIC.11 Ha ycTaHOBKe nmEPOH, 

_pacnonoJKettHoR Ha 18-0M-Kattane yciopHTen.H HcI>B3, cepnyxoa. 

., ... ...:c.~~-"-' ,-·,········, 

1-. /"\;.,. r-n•:,,;,.,.;"'• ·fl ·f.!''""""'""""'' -1 

I
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UeJib pa60TI,1 MOlll:_eT. 61,1Tb ccpopMyJIHpoaaHa cJie.I1y10lllHM o6pa30M: 

onpe.I1eJieHHe Ha 6onhwon cTaTHCTHKe B pacna.I1e K+ ~ rr0e•v 3HatJeHHll 

napaMeTpa HaKJIOHa B JIHHe8HOM pa3JIOJICeHHH BeKTOpHoro ¢opMC!JaKTopa, a 

TaKJICe H3y'leHHe B03MOJICHI,IX BKJia,!IOB CKaJillpHoro_ H TeH3OpHoro 'I_JieHOB B_ 

_MaTpH'!Hl,18 3JieMeHT . pacna,lla H nonytJeHHe ' BeJIH'IHHI,I OTHOWeHHll 

CKaJillpHoro K BeKTOPHOMy. TeH30pHoro K BeKTOpHoMy qiopMC!JaKTopoB H 

OTHOCHTeJibH08 qia31,1 MeE.Ily CKaJIHpH!,!M H BeKTOpH!,!M cpopMcpaKTopaMH. 

Hay'!Hal! HOBH3Ha H npaKTH'leCKall ueHHOCTb pa60Tl,l, HOBH3Ha paOOTI,I 

. 3aKJIIO'!aeTCH B . TOM, '!TO B .IIHCC_epTaUHH .Bnepa1,1e 61,lJIH ~oJiy'leHI,I caMI,Ie 

TO'IHI,Ie OUeHKH BeJIH'IHHI,I' OTHOWeHHll_ CKaJI_llpHoro K BeKTOpHOMy ,· 

TeH30pHoro K BeKTOpHoMy cpopMcpaKTOpOB H OTHOCHTeJibHO8 cpa31,1 MeJIC,lly 

,CKaJillpH!,!M H BeKTOpH!,!M cpopMcpaKTOpaMH B pacna,lle K -- 7l e v. ' + 0 + 

ifa aaa'JIH3a 3KCnepHMeHTaJibHl,lX ,llaH_Hl,l.X MO.IleJibHO He3aBHCHMI,IM 06pa3CJM 

onpe,lleJieHo 3Ha'!eHHe napaMeTpa HaKJIOHa A B JIHHe8HOM pa3JIOJICeHHH 

BeKT~pHoro qiopMtpaKTOpa f ( c/) '. C HcnoJI:30B aHHeM · BI,IWeyKa3aHHOro . + 

pe3yJibTaTa noJiy'leHO 3Ha'leHHe .IIJIH' ,3JleMeHTa vu. MaTpHUI,I 

Ka6H66o-Ko6al!WH-MacKaBa, KOTopoe HBJlllE;TCll . O,!IHHM _H3 .IIBYX caMl,lX 

TO'IHUX B MHpe. 

.nocTHrHyT1,1e pe3yJibTaTI,I BHOC~T cymec7a_eHHI,I$t BKJla,ll B H3y'leHHe 

noJiyJienTOHHI,IX pacna,!IOB K·-Me30HOB, a HaKonJieHHI,I8 Oill,lT COCTaBHJI 

oc~oay .I1aJibHe8wero pa3BHTHii'. tpH3H'leCKo0. nporpaMMI,I -HCcJie,lloBaHH8 

KaOHHI,IX, np~ueccoa Ha MO,llepHH3HpOBaHHO8 YCTaHOBKe fHITEPOH. 

Anpo6auHll ·pa6oTI,I H ny6JIHKaUHH. BHccepTaUHll HanHCaHa Ha OCHOBe 
Hay~rnux · pa6oT, 

npo6JieM 011.1111 a 
BI,InOJIHeHHI,IX C y'laCTHeM aBTOpa B RaoopaTopHH-H.llepH!,!X 

nepHO.ll c 1986 no .1992. rr. Pe3yJibTaTI,I, H3JIOJICeHHI,Ie 

HHJICe •. i:to'KJia.111,1aaJIHCb Ha. pa60'IHX coeemaHHllX. COTPY.llHH'leCTBa fl1ITEPOH, 

Hay'IHI,IX CeMHHapax n.11rr, . RBTA, l1<IJB3 trrpOTBHHO) H . . COtpHll.CKOro 

YHHB,epCHTeTa , HM. KJIHMeHTa OXpHJlCK.oro. , .naHHI,Ie, noJiy'leH_HI,Ie ., B_ pa6oTe, 

BHeceH1,1 B cnpaBOtJHHK · Review of 'Par.ticle Prop_erties 1992L _. 

no pe3yJibTaTaM .llHCcepTaUHH· OJ'!Y6JIHKOBaHo 6,, pa6oT •. ' 

061,eM H CTPYKTypa pa6oTu·. BHccepTauirn." 'coc_TOHT · H3' BBe,lleHHll, ·. 

'leTI,Ipex· . man, 3aKJIIO'leHHll '· H ·'leTupex' iipJ-inoJireHH8J-• , rrontt~8 ee_, 

061,Ern .,. •.128 CTpaHHU, BKJIIO'lal! .. 48 J)H_CYHKOB H 6 1 Ta6JIHU: -· CITHCOK 

UH!HpyeMOfi RHTepaiyp1,1 BKJI!OtJ!teT' n 6' Ha!fMellOB!lHH!1, 
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co.nEPlKAHl1E PABOTbl / 

Bo BBe)leHHH O,TMe'!aeTCll BaJICl!OCTb H · aKTyaJibHOCTb H3Y_'leHHll 

pacna.IIOB K-Me30HOB .IIJill · npoBe,lleHHll ;~H3KO3HepreTH'leCKHX TeCTOB KX.n • 

. KopOTKO · ODOCHOBaH a1,16op HCCJle.Il?'naHHll nonyJieilTOHHOro . pacna,lla 
- + " '0 + • ' 
K --+1l e v ,!IJlll npoaepKH H,lle8 o npHpO,lle K-rr a.IlpOHHOro TOKa npH MaJII,IX. 

. - 2 
'3Ha'!eHHllX nepe,llaHHOro '!eT!,!p~XHMnyJibCa s < (500 M3B), 

B 3aKJIIO'IHTeJibH08 '!aCTH BBe.IleHHll CtJlOPMYJIHpoBaH_a ueJib pa60TI,I H 

KOpOT~O 'nepel!HCJieHI,I no rJiaBaM OfHOBHl,le pe3yJibTaTI,I, noJiytJeHHI,Ie B 

.1rnccepTaUHH. 

. . 8. nepBOi1 r J18Be paccMOTpeHI,I OCHOBHI,Ie aonpoc1,1 . K~ -cpopMcpaKTOp,oB. 

B·. npe.11nonoJICeHHH V-A · CBll3H e.llHHCTBeHHNM napaMeTpoM, KOTop1,18 · MOJICHO 
. + . . . ,. , . 

onpe.11eJIHTb npH H3y'leHHH KeJ-pacna.11OB, llBJilleTCR H,aKJIOH_ A+ B JIHHe8HOM 

pa3JIOJICeHHH aeK'!'OpHoro tpopMcpaKTopa. · KopoTKO npe.1lCTaBJieH1,1 He,KOTop1,1e 

MO.lleJIH HH3K03HepreTH~eCKHX M~30HHI,IX. npoueccoa 'H iiH1,1'nonyqeHHI,I~ B) 

H~X . . OUeHKH ·JlJill . A·.. PaCCMOTpeHI,I npH'IHHlil B03~H~HOBeHHll B03MOJIC!iorc;', 
' •' '!" . ·: ' • ·> • • ' 

HecoOTBeTCTBHll onHCaH!rn 3KCnepHMeHTaJibHl,IX .11aHHl,lX . C noMOl!lblO V-A 

cTpy~;~P~ ;.11po~Horo MaTpH'l~oro 3JieMeHTa K• -pa~na.11~a. B- KoHue rnaai/ 
. . . . , . . eJ , . , ·•. ' 

npe.11cTaBJieHO pa3BHTHe MeTO.llHKH H KOpOTKO 06cyJIC.11eH!il ace npoae.11eHHl,le 

• 3KcnepHMeHTU no 113ytJeHHIO :K+ -;~cna.110B. • · ·' ., · ·· ·· · 
. . . . . . . . ,.eJ . ·•. , : 

8TOp8R rJI8B8 nDCBlll!leHa H3y'leHH!O XapaKTepHCTHK ·rO.llOCKOnH'leCKOrO. 
' ·' ' . ,, ' ,· ,, ' ' . . . 

tJepeaKd~cKoro KaJIOpHMeTpa. 3JieKTpOMarHHTHl,IX JIHBHe8 cnr.nJ .llJlll 

p~rHCTpaciH~ n63HT~OH~B (3JI~KTpOHOB) ~ 7-KBaHT()~ KOTOpU8 l!BJilleTC~' 
. .· . . ' . 

. OCHOBHI,IM · :neTeKTOpOM _3K_cnep_H~eH_TaJibH_o_n . ycya1,1c:>BKH'.. l1CcJie.llOBaHHll 

npoBO.llHJIHCb- B ny'!Kax no3HTpOirnB C HMnyJibCaMH OT 3 . .110 8 f3B/C, H 
+ . . . ,. : . . . . . - ~ ' ' - ,' . ,_ . ·, . ~ ' ', < , 

rr_ -~_e3OHOB . c:. HMny_Jib<;aMJ{ -~ + 1_1 f3B(c. _PaCf_MOTpeH HOBl,lfi · 3cpflleKTHBHl,ll\ 

MeTO.ll BOCCTaHOBJieHHll napaMeTpOB 

aiinpoic~HMaUHH. •3Hepr,OBl,lJle·JieHH'n • a 
' \ ► 

tpyHK~He8, KOTopa~ onpe.11eneHa Ha 

3JieKTpoMarHHlH~X ,JiiQHe8 ,Ha, 6a3e . . . . .. 'ii,· ' 
ll'!efiKaX _KaJI,OpHMe:(p~ , cneUHaJlb.HQfi 

6a3e KaJIHopoBO'IHI,IX . H3MepeHHfi .. 

.ITporpaMMHaR 'peaJIH3aUHll. MeTO.lla_ 

. o6pa6ofK~, . 3K~~epHM~HniJihH;ro 

rio3B<J,!IHJI~. ".a, nops:i.lloK · yl',je~bWHTb apeMH 

; . . " . Ma_TepHaJia,., .He, yxy.11wall TO'IHOCTH. 

BOc_cia_HQB'JieHHll .3H~pnrn, H KOOp.llHHaTI,I TO'IKH ,-~ona.11aHHll. tJaCTHU a nr .n . 

.. · rro·~a3a~o-,. '!TO HCnOJih3oBaHHe HHJIHirn~yaJibHl,IX JteCTSIHl,IX KOJICYXOB 

np11ao.i£u; · i : "' 257. noTepl!M. 3~eprHH . B 3a3opa'x'. · 1,1eic:ny. pa.11HaTOpaMH 

·, }. .,; ·' K'aJiopHMeTpa. rro.11y'qe~a' .llbyMepHall · tJlYHKUHll · Ko·p-peKUHH·, 3aBHClll!lall OT 
!, " ,,.·.: .• I· ·, , . .•. ··•' ' ' . , 

. , KD.op.11HHaT1,1. nona.11aHHll' qacTHU, H -·onpe.11enea1,1 3Ha'!eHHlt ee napaMeTpoa, 

KO-;op1,1e,i.io:ic~o, pa;~Ma~p!i~~~b nocfi>HHHUMH ·a HHTepnane OT 3 .II~ 8 f3B. 

·-·f 
'j 

C •. :HCnO;b30BaHHeM'· :pe3y.11h-r'at~'a'· ndnpa~ciK . K , p~rH~T-pHpye~o8 B Rf.n 
.. ~ ~· ,.: :· 

i · 
3. 
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PHc.1 '9HepreTHqecKoe pa3-
peweHHe Jir Jl a. , cnyqae · · pa3BH'rHSI 

. JIHBH,SI ;a 0JlH08 siqe8Ke" 

··t a:, - •r.a _ .. ( 
I- .. - .. 

IS r-r_ .. _..,_t..- -

X(>a1) 

PHC.2 IlpOCTpaHCTBeHHOe pa3-
peweHHe JlfJl KaK ~YHKUHH 
KOOpJlHHaTJ,i TOqKH nona)laHHSI 
qacTHUU Hee 3HeprHH 

3HeprHH onpe.neJieHa 3aBHCHMOCTb. 3HepreTHqecKoro pa3peweHHS1 .neTeKTopa 

OT KOJIH.qecTBa siqeeK, yqacTBYIOlllHX B BOCCTaHOBJieHHH 3JieKTpOMarm:iTHOro 

JIHBHSI. Ha pHc.1 npe.ncTaaJieHo ,~3MepeHHOe 3HepreTHqecKoe pa3peweHHe 

KaJIOpHMeTpa: AnnpOKCHMaUHSI 'i~'cnpe.neJieHHSI npoBOJlHJiaCb CTaH.napTHHM 

o6pa30M .' ~YHKUHSIMH cr/E = (1,0±0,2) + (6,0±0.6)//E· [f3BJ 7, 
E . . 

(CllJIOWHaSI JIHHHSI)' H cr/E = (2,0±0,2)@ (7,1±0,5)/✓ E [f3BJ 7. 
E 

(nyHKTHpHasi' JIHHHSI). PaCCMOTpeHH cnyqaH, Kor.na 3JieKTPOMarHHTHU8 

JIHBeHb pa3BHBaJICSI B JlBYX H qeTupex siqe8Kax Jir Jl. no )lOCTHrHyToMy 

3HaqeHHIO 3HepI'eTH'<iecKoro. pa3peweHHSI, B 06JiaCTH 3 + 8 f3B 

HCITOJib30BaHirn8 · HaMH .neTeKTOP SIBJISleTCSI cpaBHHMUM C nyqwHMH 

KanopHMeTpaMH no.no6Horo THna. 

IlpOCTpaHCTBeHHOe pa3peweHHe .neTeKTOpa crx, llOKa3.aHHOe Ha PHC.2, 

paccMaTpHB,JIOCb B 3aBHCHMOCTH OT KO~pJlHHaTl,I TOqKH nona.naHHSI (x) H 

3HeprHH (E) 'qacTHU H 6UJIO napaMeTpH3HpoaaHo JlBYMepH08· ~YHKUHe8" 

er = (b + b 1/ E. (GeVJ) ci +· c exp(c x)) '(MM) 3THx· nepeMeHHux 
x · I 2 . . . I 2 

(nyHKTHpHa~ JIHHHSI, pHC.2). • EOJibW08 nonepeqH1,18 pa3Mep siqe8KH 

( 10~10 CM
2

) onpe)leJISieT 3Haq~'TeJibH1,18· pa36poc B TOqHOCTH onpe.neJieHHSI 
. '.. ,.,, ' ,,, ' ' 

KOOPJlHHaT OCH 3JieKTpOMarHHTHoro JIHBHSI· H · H3Me.HsieTCSI .B. npe.nenax . OT.· 

3 )lO 17 M~·ITPH cpe~He8 ~HeprHH perncTpHpyeMUX,qa~;Hu·3·ra~:. ·•·•··· .. 
' . - . ' . . ' . . - . . . . 

H3. aHaJIH3a 3KCilepHMeHTaJI&HUX )laHHl,IX noJiyqeH o6mH8 BHJl ¢YHKUHH, 

onHCUBaIOll(e8 pacnpe.neJieHHe HHTeHCHBHOCTH qepeHKOBCKOro CBeT.a, 

4 

\ '. 

\•. 

1~ 
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PHC. 3 YcTaHOBKa ; .JlJISI HCCJie)lOBaHHSI K+ -pacna)lOB. S +S 
e3 . · , I 3 ' 

· V V 
CUHHTHJIJISIUHOHHl,le cqeTqHKH,' A - cqeTqHK aHTHCOBnaJ'.(eHH8, C +C- -

' · I 4 

noporoaue qepeHKOB CK He cqeTqHKH '. . IlKl +ITK6 - nponopuHOHaJI,bHl,le 

KaMep1,1,_ _ _./r - ro.nocKon, lllJlK - · WHpOK03a3opHlie Jlpe8~oaue KaMepu, 
JlfJl -'JIHBHeB1,18 ro)lOCKOfiijqecKH8 qepeHKOBCKHH )leTeKTOp llOJIHoro, 
norJioll(eHHSI, DV - pacna.11H1,18 061,eM, SP-129 - OTKJIOHSIIOll(H8 MarHHT 

_nyqKoaoro cneKTpoMetpa 

B1,13BaHHOro . n·-Me30HaMH C . HMilYJibCaMH 4 + 11 · f3B/c B, pa.nHaTope H3 

CBHHUOBOro CTeKJia. C 'ee •; llOMOlllblO oueHeHa . aepOSITHOCTb' Toro, qTQ 

• 3HepreTHqecKHH 3KBHBaJieHT qepeHKOBCKoro H3JiyqeHHSI B KaJiopHMeTpe OT 

3apsil!CeHHl,IX IlHOHOB C onpe.neJieHHl,IM HMITYJibCOM 6UJI ,~OJibWe 3a,na_HHOrC?. 

3HepreTHqecKoro nopora. Ilpirne,ne1rn1,1e pe3yJibTaTH. HCITOJlb30BaJIHCb . B 

npouecce MOJleJIHpoBaHHSI 3~eKTHBHOCTH CHCTeMl,I 3anycKa ycTaHOBKH · B 
. ~ ' . : . - . -~ : ' 

·3KcnepHMeHTe -no H3yqeHHIO 'pacna.na K•~n°e•v. 
B KOHUe nepao8 rJiaBH lf3JiaraeTCSI pa3pa6oT.aHHaSI HaMH . MeTOJlHKa . . . . + 

BOCCTaHOBJieHHSI .napaMeTpOB ,3JieKTpOMarHHTHl,IX ~HBHea npH nona.naHHH e-
'• .. . 

H 7-KBaHTOB ITO)l yrJIOM OTHOCHTeJibHO HOpMaJIH K nepeJlHe8 noaepXHOCTH 
. . . . 

JlfJl. IloJiyqeHHHe pe3yJibTaTU .IT03B0JISIIOT ··HCKJIIOqHTb , CHf;!TeMaTHqeCKHe 

. OWH6KH npH peKOHCTPYKUHH KOOpJlHHaT H •3Hepni8 qacTHU; KOTopue 6ucTpo 

pacTyT npH · yaeJIHqeHHH yrna axo.na n·o3HTpoHOB ( 3JieKTpOHOB) H 

7"."KBaH;OB,, H llOJlTBepl!CJlaIOTCR ~KcnepHMeHTOM. · , 

• ;-4'J>,:.;- ~{;",!< 

B TpeTbell I'RaBe OilHCaHU'ITOCTaHOBKa, npoBe)leHHe, MO)leJIHpOB.aHHe 
. .., . •• _, • ..,. :;, 1-.,...,, . , 

H CHCTeMa. o6pa60TKH,. pe3yJibTaTOB 3KcnepHMSHTa no H3yqeHHIO. 

tilOJiyJiellTOHHOro - pacna.na K+ ~~·n°e•v . 
9KcnepHMeHTaJibHaSI ycTaHOBKa. pacnoJIOl!CeHa Ha ny11Ke ITOJIOlll:HTeJibHl,IX 

qacTHU. C 3He.pr~SIMH 3 + 15 f3B y'CKOpHTe.n; Y~70 H<I>B9, Ilp~TBHHa" •. 06m,~g 

.cxeMa Jle.TeKTopoa B 1a~HO_M 3KcnepHMeHTe: · n~Ka3aHa H.~ pHc. 3. · , .• ··; ·. . . . . . . . . - . . . . . 
. nyqKoBaSI qacn, . cneKTPOMeTpa ( JlO. cqeTqHKa .· aHTHCOBITa)leHHA:. A, 

pHc, 3) HcnoJib30BaJiacb itnsi HJlE!HTH!pHKaUHH qacTHU. H onpe)l1rneHHS1 HX 

TpaeKTOpH8. · •. CUHHTH.JIJISIUHOHHl,le ,, cqeTqHKH S + S CJIYllCHJIH )lJISI 
. . 1 3 · 

5 



MOHHTOpHpOBaHHfl rryqKa. 3apRlleHHU8 K·-Me30H HJieHTHcJlHUHponancH c 
. oz,'-·:-· • -w .•• ;:.• . V , V 

IlOMOlllbIO. 'leT.Up,ex rropor_OB!,IX ra30B!,IX qepeHKOBCKHX_ C'leT'IHKOB cl.+ c4. 
orrpeJieneHHe }HarrpaineHHfl• HMrrynbca rryqKoB~X qacTHU o6ecrrequnanocb 

rrporropUHCJHanbHUMH KaMepaMH. 061,eJIHHeHHUMH B 4 6noKa ( nK + IlK ) . no 
• I 4 

3Haqe_HHIO. yrna · OTKnoHeHHH rryqKo~ux qacTHU ii 3neKTPOMarHHTe cn-129 

(100 MpaJI) KOHTponuponanocb rrocTOHHCTBO ux cpeJIHero HMrrynbca. EnoKH• • 

riporropUHOHanbH!,lr KaMep nK + nK. roJIOCKOil Cr) H JIBe rrnOCKOCTH 
5 . 6 

111HpOK03a30pHUX Jipencponux Kirnep . ( IIl,llK) HCITOnb30BanHCb Jlnll 

peKOHCTPYKUHH TpaeKTOPHH 3apHlleHH!,IX rrpOJIYKTOB pacrraJia. PacrraJIHl,IH 

061,eM. DV 6un 3arronHeH re.nHeM H pa6oTan KaK rroporonun qepeHKOBCKHH _ 

cqeT'IHK Jinfl B!,IJieneHHfl BTOpHl!H!,IX Il03HTPOHOB; 7-KBaHT!,I H e· OT 
' • -. + - - . 

pacrraJIOB K -Me30HOB perHCTpHpoaanHCb C IlOMOmbIO nrn. 

,,.G6op HHcJlOpMaUHH C J18T8KTOp0B ycTaHOBKH peanH30BaH B pellHMe 0Il

line•c·3BM EC-101?,. KOTOpafl,l!epe3· CHCTeMy c6opa JiaHH!,IX ocymecrnnHna 

KOHTponb 3a arrrrapa.Typofi, HaKorrneHHe H . 3arrHCb JiaHH!,IX Ha MarHHTHUe 
'~.··',) 

neHTbl. 

3KCilepHM8HT rrpoBOJIHnCH npH · HMnynbCe 

1 o., 7 r3B/c c pa36pocoM · tiP /P :s 27... Konttl!eCTBo 

COCTaBnflnO 5+67.. 

IlY'IKOBNX qacTIIU 

K·-Me30HOB. B ·rryqKe 

Ycnonue TPHTrepHoro 3arrycKa ycTaHoBKH 6uno cneJiyIOmHM: 

• Tr(!(• l = s •S •S •C •C •C •C •A•flfJl(2::3 rpyrrrr). (1) 
B3 I 2 ·• 3 I · · 2 . 3 4 

.·· ·cpeaii~e KOJIH'18CTBO rrpHHHMaeM~X ·u : 3aITHC!,IBlieMNX Ha MarHHTHYIO 

neHTY. co6UTHH 3a 
. . -. 

UHKJI_ ycKOpHTenf! paBHO 50. o6mee KOnH'18CTBO 

TpHi-re·poll, 3arrncaHHNX. Ha ,MarHHTHNe. neHTN, COCTaBnf!eT rropH:UKa 1 MnH. 

c·. IlOMOmbIO' cumdi:innHUHOHHNX s + s . 
,I .3·, 

BeTO A H. qepe_HKOBCKHX 
v.- ··: v. 
cl,+ ..C11 C,'leT'IHKOB. ·, BKnIO'leHHN~" .. B. KOM6HHaUHH. conrraJieHHll: H. 

• aHTHCOBIIaJieHHi:!., KaK noKa~aHo .. B. cJlOPMY ne. ( 1 l , ·reHepHponancH .cHrHaJI · 

rrpoxoEJieHHH K·~"-Me3~Ha·,:qepes · ycTa~OBKY. oc~OBHO~. TpHrrepuoe ycn~n;e 

,Bupa6;Tb1B and~b ~neKTpOHH~08, •. C:Bfl~;HHOll:, c, nr n.' C uenb.IO• ~rrpeJie_n_e~~fl• 

'IHCna 7:.:KBaHTOB H .. .11,03HTpOHOB, , · rronaBmHX B 3neKTpOMarHHTHblH 
<:f':) <,- ~ , .. ., . ·--,...- ' 

KanopHMeTp, · . nr Jl 6un . pa3J1eneu . Ha 7 rpyrrrr. 
; ,. _,, ':·• ··. ,,; .. - , . -.-.... '. 

c~rnanu_ ,_c no.c~i;JIHHX 

Jl'HOJlOB_ cJlOTOYMHOll~Tenell: C'l8Tll?KOB, BXOJlflmHx B cocTa!l. XPY.n,nu,: 

nHHell:HCJ , CKnaJIUBaJIHCb •• H pe3_YJibTHpy)OmHll: . HMny nbc, _IlOJlaBancH, ,Ha . BXP.Il· 
' . . , . . . - .; . 

aMnn~Ty4~oro Jl!!CKpH11~Harni'.a .. :,,Y._c!a.HopKoll: .. ,nopori,. . .llH,C~pHMHH.aTOpa 

onpe,nenHJIOCb. MHHHM1lJI)',HOe 3HalleHHe 3HeprOBUJ1eJie_HHfl. B · Kal(JlOH rpyrrne. 
·. ·- .- .• ;,,. •:.>:'· _,~ ', ,:it,·•·-·'-~.-·~; ... ',·.- '.;, --~ 

06H3aTenbHUM . ycnoBHeM JinH ni,;pa6oTKH. :rpHn:epuoro cHruana. RBnRnacb 

:He06XOJ1HMOCT:· 3;~ycK~ H~ Me~ee' ;·';pyrrn. (B. ~OIJ~Y~~ 'c'ii' 3To,yi:iio~ti~/ 
np'eJIC,;aB.JI'e·~•~ ... :' •~(i~3~a,~e~H~M 

O 
, flfJl, (

1
~-3 rp;n~i J. . ·• .. 

"· ·:~~~Ca~~~~' B :,,(tJ~~·i:iyne : . (;( , opraHHJanHR - 3anycKa ycTaHOBKH .· 
~ .•· ' .. ' . . : • :- . ·;; - . . • "' !. ·: ~ . 1-':, 3. . ' ' -., .·' -~. ~-- '• -~ i. 

o6ecneqHBana oT6op co6uTHll: Ha ypoBHe - 10- OT rronHoro 'IHcna 

6, 

. , 

I 

l ... 
I 

,Jl" 

·!·· :\" 
t"' 

'~ 

. ..,., 

,: 

·: ~ 1-
~,.,. f-·.,;,.,,.'..,,,; 

,, 

rrpOXOJIHmHX qepe3 ycTaHOBKY qacTHU. HarrpHMep,_ ypoBeHb"TpHrrepa rrpH 

cyMMapHoM rropore Ha rpyrrrrax B nrn 1,0 r3B cocTaBnRn 0,96x10~. 

IlpHBeJieHO omicaHHe. CHCTeM!,I o6pa60TKH 3KCrr_epHMeHTanbHblX. JiaHH!,I~. 

C03JlaHHN8 rrporpaMMHUH icoMrrneKc, o6ecrreqHnaromH8 ·nee ee 3Tarru · - OT 

peKOHCTPYKUHH c::o6UTHH JlO . nonyqeHHfl cJlH3H'leCKHX rrapaMeTpOB. COJiepllHT 

OKono 18 T!,ICfl'I CTPOK T8KCTa (B OCHOBHOM Ha fl3UKax FORTRAN H CJ H 
. pa6oTaeT Ha 3BM CDC-6500 H IBM - COBMeCTHM!,IX rrepcoHanbH!,IX 

KOMilbIOTepax THila AT-286/386/486. 

OCHOBHOe BHHMaHHe Ha HaqanbHOM 3Tarre o6pa60TKH 

3KcrrepHM8HTanbHOro MaTepHaJia yJieJieHO reoMeTpH'l8CK08 rrpHBfl3Ke 

JieTeKTOpOB H KaJIH6poaice 3HepreTH'leCKOro OTKJIHKa nr ,ll. IlpH' 3TOM 

rronyqeua 3aBHCHMOCTb' HeJIHHefiHOCTH OTKnHKa JieTeKTopa KaK ct>YHKUHH 

perH_CTpHpyeMofi _B HeM 3HeprHH H npoBeJieHa npoueJiypa J10IlO~HHTeJibH08 

KaJIH6poB KH 3neiiieHTOB . KaJiopHMeTpa no BOCCTaHOBJieHHlilM pacnaJiaM 
•. 0 
rr -Me3oHa Ha .JIBa 7-KBaHTa . . 

IlOJip06Ho pacCMOTpeHa npc>ueJiypa peKOHCTpyKUHH perHCTpHpyeMUX .' 

co6UTH8: - OH a BKJIIO'laeT PRJI nocJieJIOBa TenbH!,IX waroB, KOTOpue MOllHO 
. . . 

061,eJIHHHTb B JIBa 9cH0B.HUx' uanpanneHHH: reoMeTpHqecKaH_ peKOHcTpyKUHH 

H o6pa6oTKa JiaHiiux nrn. 

JlnH nepnoHaqaJibHoro paJJieneHHR K;3-:-co6uTH8 OT cpo11a B HaweM· 

cnyqae HCilOJib~OBanHCb cneJiyromHe TOilOJIOrH'18CKHe H KHHeMaTH'leCKHe · 

_KpHTep~H OT6opa: 

-.MHHHManbHOe paCCT()fIHHe MellJIY peKOHCTpyHpoBaHH!,IMH 

TpaeKTOpHRMH • K♦ :::-Me30Ha H . eJIHHCTBeHHOfi 3apHlleHH08 qaCTHUlil 

pacnaJIHoro 061,eMa He npenuwano 5 MM; 

nocne 

- HaJIHl!He. Tpex 3JieKTPOMarHHTHUX nHBHell: C ·3HeprHHMH .fionbwe 

6onee 2x2 coceJIHHX fiqeeK 1,0 r3B H c nonepeqHuMH pa3MepaMH · He 

KanopHMeTpa; 

'10000 

8000 

""'.--.. 

6000 
IQ . 

. ~ 
. 4()00 

2000 

o• • , .,. • ..,.,_,. -_ , , , , i -,,..._,_ , , , I 
0 46 90 136 180 1!26 l!?0 

My,, M3B 
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PHC. 4 cneKTp .. 3cpcpeKTHBH!,IX 

Mace napbl 7-KBaHTOB OT pacnaJIOB 
0 . 

rr -Me30HOB. He8TpanbHU8 IlHOH' 

pollJlaeT~fl B K:-pacnaJiax 

(uanpHMep, 

H JlP•) 

K•-rr•rr0 
,. K•--Hr°e•v 
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-.paccTORHHe MelK.!ly ToqKofi nepeceqeHHR TpeKa pacnanHoA 

. 3apmKeHHOA qacTHUU C. cppoHTaJibHOA n~OCKOCTbJO Jlf J!. H ueHTpOM THJKe.CTH 

6JIHJKafirnero JIHBH.H B KaJiopirneTpe He 6oJiee 60 MM. 
. ' . 

J!JIH co6UTH8, y noaJieTBOpS!KllllHX BUllleOnHCaHHUM KpHTepHS!M, nocTpoeH· 
! •• / - ' • -

cneKTp 3cpcpeKTHBHUX Mace napu o'"."KBaHTOB ( pHC. 4) .. rIHK HMeeT cpenuee 

3Ha'.JeHHe M,7 ( 134, 1±0,_4) M3B, KOTOpoe corJiacyeTCSI c Ta6JIHqHUM 
' 0 . _, 

3~aqeHHeM .Maccu rr_-Me3oua, a era cp~nueKaanpaTHqHoe oTKJIOHeHHe 

COCTaBJIHeT crM ~: { 16, 9±0, 1) M3B .' OTHOCHTeJibHO MaJIOe 3HaqeHHe , IJJOHa 

non nHKOM ("'17.J yKa3uaa.eT Ha TO, qTo · npouenypa o6pa6oTKH. co6uTHA 
.· · -z· · · · o • 

auneJIReT Ha ypoBHe "'.10 KOHequoe COCTOS!HUe C onHHM n· "-Me30HOM H 
-·. , • • • ,✓ ;... ' • - -· , •. .... •• 

onuoA 3apHlKeHHOfi ~aCTHUefi. . 
• . . ,- . ' -,t + .. ., 0 + : 

OCHOBHUM IJJOHOM'. nJIH HCCJienyeMoro npouecca K :--m e )J SIBJISIJIHCb 

p{lCIIan~: (~n•n°,·. a. KOTopux' acJiencTBHe anpouuux ii~aHM~ne8c;BH8 '.n•-
Me~~~oa. :·a · , CBHHU~~bM . .'.cTeK~~-- Jir J! · pa~BHBaJICH JIHBeHb, HMHTHPYKllllHfi 

.... -1., - " ,' · •• ; ·.·• ...... _ • ·: > ;A ·. •S • • .: •• - •• , - • \ ~- > .,, ' ) ;- ,. ' 

nHBeH6 no3HTpoHa. Pa3neJieHHe 3THX nayx pa~n,noa 6uJio ocymecTBJieuo c 

nOMOl!lblO, _ npo.uenypu, KHHeMaTHqecKoro . IJJHT,a. 9icnepHMe1naJibHUe co6UTHR 

nb·g~·epiih~cb' aa n~y~ 'riinoTe3ax:.' cua~~Jla co6UTHSI: . y;ro~Jie-TBOpS!IO~He' 
-• _,-~; .. : _ _,: ·\._.., +, -, + ·O . , .. · , 

rHno,Te:rn··: K~n n (4C_ - IJJHT, . 5 .ypaBHeHH8 CBSl3H . H He~f3BeCTHUfi_ 

Mcily~i;;;~i.myJI~ca '.;.: -~e3oua) :. c x2:sl3. 25 ( 997. ypoaeab n~cToaepHocTH,, 

pHC .,Sa) , . OT6paCUBaJIUCh. 113 OCTaBllIHXCSI co6UTHfi IJT6HpaJIHCb Te, 

KOJO·;ue .1· . ynC1B.Jie~aopS110T ·· rHnoTe3;· ,K;
3 
-pa~na'na.. f 2c ·-; ¢HT, T9JKe 

5 ypaBHeHHfi · CB.R3H H HE!H3aecTfrnfi HMnyJihC HeATpHHo) . c x 2
:s5. 95. ( 957. 

ypo!leHb nocTOBepHOCTH, pHc. stf). [IQCJie OT6opa co6UTfffi no 'yKa3aHHUM . 

. • KP~~-~PHRM 6~!1H n~cTp,oeuu pacnpeneJieH~SI no 3cpcpenHBHUM ,MaccaM. ( ~,') H, 
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Mn, MaB M;:,_~.. MaB 

,J?HC. 6 CneKTp 31JlltJeKTHBHUX Mace:. a), H. H 6) ne J(Ccn'.rrornHaH 
JIHHHH J • PacnpeneJieHHH, noJiyqeHHUe MeTOnoM MpHTe-KapJio; IJpenc:Ta,riiieH!:l 

· Ha pHcyHKe nyHKTHpH08 JIHHHefi . . ·'. . .- . . . . . . .. ' ' .,,, ... , . ' 

( ne~v) ·, ··~~~opue. ~o~a3aH~. Ha, pHc.:6•a, 6 ( !'.:nJIOllIHaH, JI'H~HH) ·; :BHJ(~cit:~'i; 
. , . ·• . . : , . ·• - . . • . . ·o· .. 

noJIOlICeHHR. MaKCHMYMOB coananaJOT C Ta6JiuqHUMH 3HaqeJlHSIMH Mace n C: H 
.-, + . • • __ • ~ ,- ; r : .\'• , • ' :. ,C !; 

K -Me30HOB. lliHpHHa Ha noJiy~ucoTe ,nJIH: cneKTpa (,',') COCTaBJIHeT 
+ ' -.. . = ' .· 

35 M3B; a nJIH cneKTpa .. ( ,-,-e 11): - 45 M3B. OHa o6ycJIOBJieua pa3perneHHeM 

ycTaHOBKH H corJiacyeTCSI co 3JlaqeHHHMH, ', .. no~yqeuirnMH, np_H 

MonenHpOBaHHH MeTonoM MOHTe-KapJIO_,::-pHc.6a,6. (niHKTHpHaH JIHHHSI)~' -
. . . ' . - ' - . ., .... 
. B •: pe3yJihTaTe OT6.opa no BUllleonHcaHHUM . KPHTepHHM .·ocTaJiqCb 

' 4 . . .·. . ' . -
, 3, 2xlp 31CcnepHM_euTaJibHUX _ COOUTH8, HneHTHIJJHUHpoBaHHUX KaK pacna.n 

+ 0 ,;.. . .• ' ~ 

K:--m e JJ. · )!JIH· ·, HHX , CTpOHJIHCb, ·' pacnpeneJI.eHHSI no pa3HUM . . 
KHHeMaTHqecKHM nepeMeHHUM (uanpuMep, pacnpeneJieHHe no cTau.napTHOfi 

: • - . . .. ' + .. 2 , 2, 

nepeMeHH08; pa3JIOJKeHHSI . BeKTOP,HOrO cpopM,IJlaKTClpa _ Ke3-;-pacnana i q lmno, 
. . 0.20 
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0.100 • 2 4 
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r:11e q - nepe11aHH1Ifl nenTOHHofl nape ce•vi qeTHpexHMnynbc) H 11Har:paMMa 

)laJJHUa no ::rnepr:HlIM' no3HTJiOHa ( Ee+) H rr
0
:..Me3oHa ( Errol B CHCTeMe 

·ueHTpa Mace K•-Me3oHa. · 

\ _ B KOHUe r:naBbl npHBOllHTCH pe3yJJLTaTbl MOlleJJHpoBaHHH MeTOllOM 

. MOHTe-Kapno 15x10
6 

pacna110B K♦-Me30HOB. rrony'leHbl 3Ha'!eHHH llJIH 

r:eoMeTpH'!eCKOfl, TpHr:r:epHofl H IlOJJHOfl 3¢cPeKTHBHOCTefl ycTaHOBKH, 

KOTOpaH· npe11cTaBJJeHa Ha pHc. 7., B 3aBHCHMOCTH OT KHHeMaTH'!eCKOfl 

·nepeMeHHofl q2 
/m!o: 

tfeTBepTaH I'J/8B8 nOCBHDleHa nony'leHHIO !pH3H'!eCKHX pe3yJJbTa_TOB H 

cpaBHeHHIO C TeopHefl. 

JlJJH onpe11eneHHH MOlleJJbHO He3aBHCHMblM cnoco60M napaMeTpa 

qiopM!paKTopa _ f+ HaKJJOHa A 
+ 

B JJHHeflHOM pa3JJOlKeHHH. BeKTOpHor:o 

Heo6xoiHMo peaJJH30BaTb cne11y10my10 npoue11ypy: no11enHTb 3Ha'!eHHH 
. ·. ' . . 2 

3KCnepHMeHTaJJbHOr:O -pacnpe11eneHHH no· KHHeMaTH'!eCKOfl nepeMeHHOfl q B 
- ~,,4,. -- 2· . -· . ~ . 

HHTepBaJJe Aq Ha KOJJH'!eCTBO' co6blTHfl CMOlleJJHpOBaHHOr:o pacnpe11eneHHH 

B TOM JKe HHTep~ane H Bbl'IHCnlfTb KBa11paTH1Ifl KOpeHb 3TOr:o OTHOWeHHH: 

·2 [' Z -] ! f+(q ) = N3KCll (qi) 2 

f+( 0) NMO; {q!) 

-,. 

( 2) 

r:11e 
2 2' · 2· 2 2 -

q e[q
1 

- Aq /2,q
1 

+ Aq /2). 

KoHe'!Hblfl - pe3yJJbTaT: O?pa~OTKH noKa3aH Ha pHc.8. 3Ha'!eHHe· 

napaMeTpa HaKJJOHa BeKTOpHor:o qiopM!paKTOpa 

anripoKCH~auHefl. 3aiHCHMOCTH (2) JJHHeflHOfl !JlYHKUH8fl 

onpe11enHnocb 

1 + ·A q2 /m2 o 
• . 1l 

(pHC. 8., cirnowHaH JJHHirn) H paBHO - A+ = 0, 0284 ± 0, 0027 
2 .. 

(X =_27 llJJH 

__ 22 c,:reneHefl c_B060111I, PC;/) = 217.J. 

oueHeHHaH no 3aBHCHMOCTH BeJJH'IHHbl A 
+ 

CHcTeMaTH'!eCKaH nor:peWHOCTb, 

OT ycnoBHfl oT6opa co61ITHfl, :He 

npeBblWaeT 0,002. TaKHM o6pa30M, nony~eHHOe HaMH 3Ha'!eHHe. llJJH_ 

napaMeTpa A+ (6e3 y~eTa pa11HaUHOHHblX nonpaBOK) COCTaBJJHeT: 

A = 0, 0284. ± O, 00?7 ±-0, 0020. 
+ ' < • ' 

KpoMe CTaH11apTHOr:O. JjHHefiHor:o pa3JJOlK8HHH llOilOJJHHTeJJb HaH ·• 

·annpoKCHMaUHH OTHOWeHHSI (2) npOBOllHJJaCb IlOJJIOCHbIM npe11cTaBJJeHHeM 
• - , 2 

BeKTOpHor:o qiopM!paKTOpa B MOlleJJH, K -llOMHHaHTHOCTH f.(q )/f:co) = 
2 2 Z · 

MK• /( MK•l - q ) • B pe3yJJhTaTe no11r:0HKH nonyqeHo 3Ha'!eHHe 

. M • = 871, 6 ± 37, 5 M3B llJJH Maccbl B8KTOpHor:o. pe30HaHca. · -
K . . 

'HHTerpHpysi no BCeM nepeMeHHlilM ·kBa11paT MaTpH'IHOr:o. 3JJeMeHTa 

• K~ -pacna11a, ·nonyqaeM COOTBeTCTBYIODlYIO er:o IlOJJHYIO' Bepo_HTHOCTh 

-. G2 IV 12 
, _ 

r(Ke•)= _Fus lf(O)l 2 HK 5 (0.58+2.14~). 
3 7 68rr3. • · · · , • 

BeJJH'IHHa f. ( 0) BXOllHT • B 3TO BlilpalKeHHe B KOM6HHaUHH c.c 0) !Vu,,. 
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~ ~·-

) -

I _,,,,,,,, 

-.. • 1.25 ,.,...,-rr..,.,.,--r,-r-rrTTTT""<'TT'r"T'TTT""<'TT'rT"TTT'"<'"T7 

f.20 

,-., - 1.15 
0 -~ 
'--,-., .. 
C" -~ 

1.00 

0.95 

0.90 (,' '' '' '' ' 1 '' '' '' '' ' 1'' ''•••••I•••• ,i 0 2 .• 4 6 .. 
2/ 2 q mn• 

' 2 . 
-PHC. 8 OTHoweHHe · f ( q ·) /f ( 0) 

. . ' ·, + . 4' , 

-11nH , pacna:iia K;
3

'. cnnowHofl 

PHc. 9 JlHar:paMMa .nanHua no 
nepeMeHHblM . Ee+ H Eno llJJH 

JJHHHefl noKa3aH pe3yJJLTaT 
~HHeflttor:o !pHTa · 

pacna11a K+. 
e3 

HCilOJJb3YH 3Ha'!emrn 'llJJH rCK• J = (4,82±o,o6J 10-
2 r eJ . . total 

er ·_ 
tota I 

BepOHTHOCTh pacna11a K+ -Me30Ha) H A =O, 0284±0, 0027±0, 002 ('JJHHeflHblfl 
• . + 

!pHT) , noJJy'!aeM _ f Co) IV I = o, 1546 ± o, oo 11. no11cTaBJJHH 3Ha.'!emrn 
+ --US 

. - . - ·.· , /1/ 
llJIH '.f.[0) = co;982±0,00~)/v'2""" 'H3, TeopeTH'leCKOfl 'pa6oT_bl, · Mbl 

·IlOJJ}''IHJJH 3jrnq_eirne . llJJH 3JJeMeHTa MaTpHUbl Ka6H660-Ko6aS1IlIH-MacKaBa 

IV I = o;.-2226 ± 0,0024 . 
us '· 

JlaJJee· 'B ·'18TBep'-rofi r:naBe npHBOllHTCH pe3yJJhTaTbl CTaTHCTH'!ecKor:o 

attaJJH3; nnoTHOCT~ co6~iHfi '~a hH~r:paMMe .UaJJHUa \PHC.9). B•'3TOM-

attamrne He3aBHCHMlilM crioco6oM 

>-;· = 0, 0283 ± O, 0026 ( ypcrneHb llOCTOBepHOCTH 

onpe11enetto 

COCTaBJJHeT 

3Ha'!eHHe 
. 2 
P( X ) = 97.), 

KoTopoe xtipo~o cor:JJacyeTcsi· ·c pe3yJJhTaToM A = 0,0284 ± 0,0027, 
' -. ' . - . -, - .. ~ . .' 2 . 

nony'leHHlilM HaMH panee H3 JJHHefiHor:o !pHTa 3aBHCHMOCTH f (q) /f (0) 
- . ' ,.., + + 

(pHC.8). DoKa3aHo, '!TO jqei pa11HaUHOHHblX _nonpaBoi K 11jar:paMMe 

.UaJJHUa B.COOTBeTCTBHH c ·pa60TOfl / 2 / npHBOllHT K B03pacTaHHIO 3Ha'!eHHH 
. . . 

HaKJJOHa 'f' 110' BeJJH'IHHbl A ',; 0. 0296 ± 0. 0029. 
, ' +. . . + . ,. ' • -

;,, - DpH Hcncinh30BaHHH- K+ -MaTpH'IHOr:0·3JJeMeHTa o6mer:o· BHlla, - BKJJio'!aH 
. . . eJ • • 

'IJJ8Hbl cia.JJHpH'or:o H T8H30pHor:o THna, H , JIHHeflHofl. napallieTpH3°aUHH ' 

'f (q2)/f·('O) ·=. 1 +,A q2 /m2 o,· 'BHOBb ,-npdae11elia annpoKCHMaUHll_ 
+ , + . . ·,.. + . n . . 

IlJJOTH0°CTH . co61ITHH ~-a .11mir:paMMe · . .nanHWi I ( pm;: 9) 'H noJJy'!eHhl. 3Ha'!eHHH 

OTHOW8.HH8 ._ lf/.f•(O)J.'= 0,010-±·o.016, ,r/f co>,= 0,53·/
0

•
09 

,.:,H 
S + . · T + . --~-0. 1 0 _ 

3Ha'll;\HHe ,·~!)THOCHTeJJbH01t.<!pa3lil-: ~ST = .. o, 00'.± 0, 49 MelKllY cxanHpHbIM o' H 

:·:,:./J:;f.t --::<. 
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\ 
T9H30pHUM ¢opM¢aKTOpaMH, Yp0B9Hb .nocToeepHOCTH annpoKCHMaUHH 

COCTaBJHIST . 
0

P(.:1:2l ~ 1.67.; CHCTeMaTH'IeCKHe OWH6KH, oueHeHHUe no 

3aBHCHMOCTH BSJIH'IHHU napaMeTpOB ¢HTa OT 'ycJIOBHA OT6opa co6UTHA, He 

npeeuwaIOT CTaTHCTH'ISCKHe, KOTOpue y~a3~HU euwe. 

B KOHUS rnaeu _npHee.neHo cpaBHeHHe 3KCnepHM9HTaJibHOro 

pe3yJibTaTa, nonytJeHHoro .nmI Ha_KJIOHa \ BeKTOpHoro ¢opM¢aKTopa,_. c 

npe.ncKa3aHHeM B paMKax MO.zteJieA HH3K~3HepreTH'I9CKHX M930HHUX 

npoueccoB (pHC.10). Ha pHc.10 cnJIOWHOA JIHHHE!A noKa3aHO onpe.neJieHHOe 

HaMH 3HatJeHHe .ltJill' A+= 0,0284, a nyHKTHpHUMH,-. KOpH.nop OWH6KH. 

BH.ztHO, 'ITO'OUSHKH, peaJIH30BaHHUe ua OCHOBe KHpaJibHO-nepTyp6aTHBH00 

TeopHH, B uenoM cornacyIOTCH c pe3yJibTaTOM Hawero 3KcnepHMeHTa 

(TO'IKH 48.,4B H 4r). IlpH 3TOM xopowee coena.neHHe (B p~MKaX OWH60K), 

KOTOpOe· _ Ha6JIIO.ztaE!TCll c 

A+:;= 0,031 ±'0,003 (pHc.10, 

paCC'IHTaHHllM HaMH 3HatJeHH9M 

TOtJKa .4r) C HCnOJib30BaHH9M 

• • cnepHMSHTaJibHUX pe3yJibTaTOB .ztJill 3ap_ll.ltOBOro • pa,nHyca nHOHa, 

yKa3ueaeT Ha. cymecTBYIOIUee cornacoeaHHe npe.ncKa3aHHA B cnyqaHx . 

paCCMOTpeHHll npOUSCCOB ·c yqacTHSM .H 6e3 yqa~THll CTpaHHOro KBapKa.' . 

Mo.rtem, 

2 

3 

4a> 
6) 

B) 

r) 

A+ 
0.01 

/ 

·i ! 
! !· 
! ! . : : 
i ~ 
:· ! : ~ : :1 

i } 
i ·t 
! : 
! 

~~: 

PHc.10 conocTaeneHHe . p_e-

3yJibTaToB· 3KCnepHM9HTa c· 

npe.ncKa3aHHl!MH TeopeTH'ISCKHX 

MO.zteJieA ,nJill napaMeTpa HaKJIOHa 

\ B JIHH90HOM · pa3JIOZ9HHH 

BeKTOpHoro ¢oPM¢aKTopa f •. 
CnJIOWHOA JIHHHe8· noKa3aHO. 

nonyqennoe HaMH 3Ha~e~He, a 

nyHKTHpHUMH :- KOpH.nop . OWH60K. 

HoMepa_ 1, ~- H 3 COOTB_eTCTBYIOT, 

pe3yJibTaTaM, 

pa6oTax / 3:..51 
noJiy'ISHHUM 

BeJIH'IHHa A 
+ 

B 

B 

cnyqae 4a) +.4B) onpe.neneHa · H3 

pa3HHX KHpanbHHX Mo.nenea 
161 

B 38K~DqeHHH KpaTKO c¢opMyJIHpOBaHU 

HCCJie.noeaHHll. . 

OCHOBHUe p_e3yJibTaTU 

1~ C03.ztaH 

HCnOJib30BaHHI~ 

H onHCaH anropHTM 

roaocKonHtJecKoro 

3JieKTpOMarHHTHux · JIHBH_ea C Jir .nJ Ha 

BOCCTaHOBJieHHSI ,naHHUX npH 

qepeH~OBCKOro KaJIOPHMSTpa 

ycTaHOBKe rHDEPOH. npe.nnozeHO 

aHaJIHTHtJe'cKoe .. peweHHe 3a,na'IH_ no.nroHKH Mo.zteJibHoro pacnpe.neneHHW 

-- 3Hepro_eu.neJieHH8 B Sl'IeAKaX Jir .l{ K peaJibHUM .naHHUM. nporpaMMHaSI 

,12 

;:c.: 

peaJIH3aUHll MeTo.na no3BOJIHJia. Ha nopl!.ztOK yMeHbWHTb_. Bp9Mll o6pa60TKH 
, \ ' - -

3KcnepHM9HTaJibHOrO MaTepHaJia, He yxy.nwal! TO'IHOCTH BOCCTaHOBJieHHll 

KOOp.ztHHaT H 3HeprHH qacTHU. 

H3y'IeHU xapaKTepHCTHKH KaJiopHMSTpa 

no3-TPOHOB C 3HeprHHMH OT 3 .no 8 r3B: 

npH o6Jiy'IeHHH ny'IKOM 

- nony'IeHa ¢YHKUHll KOppeKUHH 3HepreTH'I9CKHX -nOTSpb B 

3aBHCHMOCTH OT KOOp.ztHHaT nona.naHHll qacTHU: 

._ onpe.neneHa 3aBHCHMOCTb 3HepreTH'I9CKOro pa3peweHHll JirJ('· OT . . , 
KOJIH'IeCTBa 3JI9M9HTOB KaJIOpHMeTpa, yqacTBYKllllHX B BOCCTaHO~JieHHH 

3JieKTpOMarH~THOro· JIHBHH; ·ero pa3peweHHe l!BJil!STCll cpaBHHMUM C' 

xapaKTepHCTHKaMH aHaJiorH'IHUX KaJiopHMeTpoe; 

. c. nonytJeHHoe npocTpaHCTBeHHOe_ pa3peweHHe · '· Jir,n erx 

napaMeTpH30BaHO .neyMepnoA .' .. ,¢yHKUHeA OT 3HeprHH qacTHU H ee 

Koop.nHHaiu nona.naHHH B .neTeKTop. IlpH cpe.nHeA 3HeprHH perHCTpHpyeMux 

qacTHU. E = 3 T3·B·, er . H3M9Hll9TCl! B. npe,neJiax OT 3 .ltO -17 MM. 
' X • ' ~ . 

2. IlOJiytJeH o6mHA BR.It ¢YHKUHH, onHc'ueaIOmea 3KCnepHM9HTaJibHOe 

pacnpe.neneHHe HHTeHCHBHOCTH qepeHKOBCKOr_o ·CBeTa, 

rr·-Me3oHaMH. C HMnyJibCaMH. 4 + 11 r3B/c, .B. p11.nHaTope Jir.n. 

BU3BaHHoro 

Pe3yJibTaTU 

HCnOJib30BaHU B npouecce MO.zteJIHpoeaHHSI 3¢¢eKTHBHOCTH ·cHcTeMU 3anycKa 
;.. , ", + '/ 

ycTa_HOB_KH B 3KcnepHM9HTe no H3y'IeHHIO pacna.noe K -M930HOB. ... . 

3. H3 yqeuo pacnpe.ne~eirne 3Heproe1,1,neiieHHH MeQy 3.lleMeHTaMH. 

JIHBHeeoro ro.no_cKonHtJecKoro .neTeKTopa B ·3aBHCHMOCTH o-r· KoOp.LIHHaT H 
·yrna Bxo.na. n03HTpOHOB C 3HeprHe0· 5 f3B: Pa3pa60TaH ' Me~~.n. 

+ . . 
Y'IHTUBaIOmHA yroJI BXo.na e- H 7-KBaHTOB, KOTopuA n03BOJIS!eT onpe.neJIHTb 

KOOp.ztHHaTU nona.naHHll B Jlf ,n c TO'IHOCTbl0° · He xyze er '" 11 MM H 

BOCCTaHOBHTb 3HeptHIO qacTHUU C OT0

HOCHT8Jib~08 OWH6Ko0 .errfE '" 6%. 

MeTo.n . .naeT B03MOEHOCTb HCKJIIO'IHTb CHCTeMaTH'ISCKHe' OWH6KH B 

peK,OHCTpyKriHH Koop.nHHaT H 3Hep:rH8. 

4; Co3,naH KOMnJieKC nporpaMM peKOHC:PYKUHH 3KCnepHM9HTaJibHUX 

pacnpe.neneHHA H -C06UTH8, HX aHanii3a,. nonyqeHHSI ¢H3H'I9CKHX 
. ' 

Bll'IHCJieHHll noJIH08 3¢¢9KTHBHOCTH 3KCnepHMeHraJibH08 ycTaHOBKH . .ztJill 
' ' '- + >' ' • • • • ' 

perHcTpauHH pacna.na Ke3. Ha 6a3e _npoue.nypu KHHeMaTHtJecKoro ¢HTa 
- ,._ . . + . 0 + . 

peaJIH30BaH .BUCOK03¢(p9KTHBHU8 aJiropHTM OT,neJISHHSI pacna.na K -1l. e v· 

OT ocuoeaf~ '¢ouoa1,1x npoueccoe K•-rr•rr
0 

H K•~rr•rr
0
rr

0
• B pe3yJib;ine 

. . . •. .. . ~ 4 + .. 
O_T6opa ":,no BCeM . KpHTepHll_M BOCCTaHOBJieHO 3, 2x10 Ke3-co6UTH0. 

· BUCOKaSI CT9II9Hb aBTOHOMHOCTH pa3pa6o.TaHHUX nporpaMMHUX .. MO,nyJie8 ,naeT 
-. ·. .. . , " . . ... . . + " ' . . -

B03MOEHOCTb HX npHMeHeHHSI .ztJISI H3Y'I9HHll .npyrHX K -M930HHUX pacna.noe. 

' 

0

5.- Mo.neJibHO He~~BHCHMUM o6pa3~M onpe.neJieHo . 3H~'I9HH~ napaM~Tpa • 
, -· . . • • • ·:· • ,- ' . ·- ♦ ::---

HaKJIOHa. ' BeKTOpHoro . . ¢op~¢aKTOP~ , .. ,Ke3~P8;C~aJla 

A.=,0,0284,,± 0,0027(cTaT.) ± 0,0020(~HCT.·). .,,He31:lB_HCHMaSI 

~nnpoKCHMaUHH 3K_c,nepHMSHTaJibHUX -.naHHUX noJIIOCHUM npe.ncTaBJieHHeM 
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I". 

\ . 

· BSKTOpHoro !pOpM!piiKTOpa B MO,llenH; K•-,llOMHHaHTHOCTH ,llaeT 3Ha'leHH9 ,llJlll 

. MaCCl,I 

3Jl9M9HT 

. I 

BSKTOpHoro 

V 
-pe30HaHca MK• = !:371; 6 ± 37; 5 M3B. 

Ka6H66o.:.Ko6al!llIH-MacKaBa 
us 

_MaTpHUll 

Onpe.lleJJeH 

IV I 
us 

·O, 2226 .± o, 0024 •·. · nonytieHHoe 3H.atieHHe .llJlll' ,1. :, · cornacyeTcll c 
> • + .. - , 

pe3yJJbTaTaMH npe,llll,ll}'lllHX 3KcnepHM9HT0B H l!BJll!STCll 'O,llHHM H3 .llBYX 

. caM1,1x · _TO'IHllX B. i,rnpe: 

6. He3aBHCHMllM cnoco6oM npH' aHaRH3e· pacnpe.lleJJeHHll nnoTHOCTH 

C06llTH8 Ha ·.llHarpaMMe )laJJHUa • ,llJlll K~ -pacna.noe · llOJJY'lSHO 3Ha'leHHe . .llJlll 
' • . . .. ' .. ' • ' e3. ' ·, 

A· = 0 ;0283 ± .0, 0026, KOTOpoe xopOllIO cornacyeTCll c pe3yJJbTaTOM 
.-,~":,:J- '-: ,· ._, ' '; \ 
. hHH98Ho8 annpoKCHMaUHH (nyHKT ,5).·.noKa3aHo,· 'ITO yt1eT' pa,llHaUHOHHl,IX 

nonpaBOK K ,llHarpaMMi )laJJHUa ripHBO,llHT K B03pacTaH~D 3H~'leH~ll HaKJJOHa 
•,•,.r :: d~; ,, • •-. 

A , ,llO . BSJJH'IHHl,I ,I. ·= 0, 0296 · ± 0, 0029. IlpH HCllOJlb30BaHHH MaTpH'lHOro 
+ + . . . . .- ' ' 

3Jl9M9HTa 'o6mero BH,lla npirnepHo •'· Ha TOM :xce ypoBHe ·,llOCTOBepHOCTH.' 'ITO_ 

H, ,llJlll'.~HHe8HD8 annpoKCHMaUHH,· onpe,lleJJeHl,I -3Ha'leHHll OTHOlll9HH8 

cpopMllJaKTOpOB · If If ( O) I,. 'If If { O) I H OTHOCHTeJJbHo8 cpa31,1 q, · MSlK.llY 
s + T + I '. ST. 

CKaJJ~pHl,IM ·, H T9H30pHl,IM. cpopMcpaxfopaMH.c nonytieHHl,IE!' 3KCnepHM9HTaJJbH1,19 

·3HatI·eHHH .. BeJJH'lHH ,lfi/f~(O)I =·0,010·± o,Ol6(cTaT.) ± O,Ol6(cHcLI H. 

Ifif'co>1 = o,53 • 0
•

09 cc:TaT.1 ± o.1occHcT.1 
T + -0.10,. 

CBH,ll9T9JlbCTBYDT 0 

B03M0l!CHOM HX OTKJJOHSHHH OT npe.llCKa~aHHR, TeOpHH. 3Jl9K.TIJ~CJ1a61,1x 
0

B 3_aHMO,lle8CTBH8. OHH l!BJlllDTCll ·, _HaH6oJJee .', TOl{Hl,IMH . H3 HMSDlllHXCll Ha 

' HaCTOl!lllee. BpeMl! B MHpe _H BHSCSHl,I B. cnpaBO'lHHK Review of Particle 

Prope;ti~s 1992r. Ha;ll.ll; C n1~aMe;po~ ~ ( nyH~T .5). , 
~ .. . . ' ·- . ' . . + ,· ' 

_Pe3yJJbTaTl,I .llHCcepTaUHH·Ony6JJHKOBaHl,I B CJlS.llYDlllHX pa6oTax: 

·!1. N.I.Cheinov, _G;A,psoskov, .. N. A. Russakovich, G.Velev, 
"• • I 

A. N. Zakharchenko,. A method . for. reconstruction . of electromagnetic 

s'ho~~r ·pa~am~ters in . a calorimeter with a rectangular cellular 
. . . - ' . 

structure.· JINR Preprint, Ell-89-i62, Dubna, 1989. 
' ' •, , .. ,. '.• ;., ' ' .. 

2. °I": B. Benes, B. B .. r JJaroneB, C.H,MaJJDKOB, ·,, H.A.MHHallIBHJJH, 

H'. A;'!>y~a-KOBH'l ,1 H. R. PycaK~BH'l, . r. A. qJJa'lH,L\39, .· .. 3HepreTH'l9CKal! 
\ . . . - -: • -, . ~ • ,. . ; . '. . . - . . . ' . i ' . '• ' ~ 

3?~-HCH!,!f.CTb HHTSHCHBHO_CTH 'lepeHKOBCKoro_ . H3JJY_'l9HHll .. OT . a,llpOHHl,IX. 

JlHBHea', . Bl,13 ii aHHl,IX 1t -M930HaMH ,' B 3JlElKTpOMarHHTHOM _KaJJOpHMeTpe. 
. f ' .. ' - • - . . -· ' 

IlpH6op1,1 H TSXHHKa 3KcnepHM9HTa, 1991,.~ 5,, 1991, ~- 65768. 

,.• '· • f· 3.: S.A.Akj_.menk~, . V.I.Beloussov:, G.S-.Bi,ts~<iz~~ ., ·A.M:~·lick, 

Yu.A:Bud~9°.V:;. ,I.E.Chirikov-Zorin·, p.A.Ch),~chi~~e, . Yu •. 1:riavy~~.v.-' 
,' '," -, ' ,; ' ' :.~ ,. ., ' '. ; • , , ; • ~ • •• ~ • • ,, ., • • • _. , ., .. : , • • • • I , , -;• , _• • ,,t , . c 1 • 1 • • , , , 

V.P.Dzhelepov,.A.A.Feshchenko, :V:,B.Flyagin, V.V.Glagolev, V.Hlinka, 
: ;'~\-•< ,:.'.. "i' - ';_~"-.--, \, .• ;. " ·. ~ . , ~- -·, . • . ., __ , '-''.{i,•-~-,,., _: ; . '.· • .-• -;· .·:·· ' . 

D. I.Hubua, A.B.Jordanov, Yu.N .Kharzl:leev, E.Kladiv·a, · V .N.Kolosov, 

, V .r.i;ic~t -'ih: .. £: B :r.itov; y~·.F .Lo~~~iri, '~·L. K: Lytkin, s .N.M~lyukov' 

V ;M.Mcinie;; . ' I.A:Minashvili, 'A.A.Oleynik, .. ,·, ·v. I.Romanovscky' 
-· -. : • • ' • ' •.• , ',, ' " . '. •. ."J -- • ' ,·. •. ,' :· ': • ' >'. ' 

N.A.Russakovich, . N.L.Russakov,i.ch, A.A.Semenov~. s.v;sergeev; 
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