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Y CTaHOBKa npe,.a:cTaBJIHei . co6oii '·'MbAIIcpHUIIpOBaHHbiH ClleKTpOMeTp 
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cneKTpoMerpnlfecKuii MC-12 MarHIITbi, .39 nponopQIIOHaJibHbiX KaMep.u. ,.a:aa: 
9JieKTpOMafHIITHbiX KaJiopiiMeTpa Jlf .zlt II Jlf J1:2. (JIIIBlleBbie ro,.a:ocK'olliilfeCKIIe 
,.a:eTeKTOpbi), lfepeHKOBCKIIe II CQIIHTIIJIJIHQIIOHHbie ClfeTlfliKII. 
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Puc.1 
c~~M~ '~neKTp~~e.~p'a ·. tiiriEPOH-2 

.lJ:JIH' auaJin3a · noJiylfennoii nncpopMaQnn naMn . 6biJIII . co3,.a:aHbi · naKeTbi ·: 
nporpaMM'' ; peKOHCTpyKQIIII ' co6biTIIH, ., Ka}m6poBKII \ KaJiopnMeTpo~, , 

onpe,.a:e.n'eniiH · irpocTpancTBen~oro iroJiomennH 

3cpCpeKTIIBHOCTH perucTpaQIIII. ~a3p~iJ!,JTaHHbie 
,.a:eTeKTOpOB II ' paclfeTa : 

~-·, ".,_, 

Me~9.0:IIKII II . aJirOpliTMbl 
ll03BOJIHIOT llpiiMeHHTb 3TII nporpaMMbi ,.a:JIH ,.a:pyrnx JCTaHOBOK,: co,.a:ep)KaiQIIX 
anaJiorolfHbie ,.a:eTeKTopbr. • IIp~rp~M~hi :'nai!~c'a:Hb~ na H3biKe ,FoRTRAN-77, 
CliCTeMUO necaBIICIIMbl
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II MoryT 6biT~ nocraBJieHbl na JII060M KOMllbioTepe. 
• t • I 

Ilpii C03,.a:aHIIll naKeTa 6biJIII liCllOJib3c,>BaHbi HanncaHHbie panee .O:JIH 
cneKTpoMeTpa · fi1IIEPOH : irporpaMMbi. .. - KoMnJieKc nporpaMM 

peKOHCTpJKQIIII co6biTIIH pa36IIT, ua ,.a:Be ~aCTII C;,3aniiCblO npoMe)KyToqn~ii 
JieHTbi cyMM~pHbiX p~3Y JI?~aT~B , CJISP). : 3,.a:ecb ... ?1bl KpaTKO on urn eM 
aJiropnTMbi OCHOBHbiX 3TanoB o6pa6oTKll ,.a:aHHbiX. DOJiee no,.a:po6Hyro 
IIHcpopMaQIIIO.: · M:ox<no · IIaiiTII '· B · cooTBeTCTBJIOIQIIX ccbmKaX; BJioi<-cxeMa 
noJinoro naKeTa, npiiBe,.a:ena · H'a p1Ic:2: ·. 
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KOOp~nHaT ~eTeKTOpOB 
- . . -

Onpe~enenne 

TOqKII pacnMa 

BoccTanoBJienne uMnynLca 
3ap~DKenoii: qacTUU.LI 

06pa6oTKa n 3anncb 
penepn~IX . aMIDIH'I)'~ 

Onpe~eneniie aMIDIU'I)'~ 

B KaJIOpiiMeT}JaX 

KaJiu6poBKa 

Puc:2. EnoK-cxeMa naKeTa nporpaMM o6pa6oTKn ~aHHhiX 
na ycTaHOBKe ITHIEPOH-2 
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Haxo2f<Oeuue mpe1W6 3a_,V8?/(ellllblX yacmuu 

TpeKII 
ypannennm-m: 

3ap.H:lKeHHbiX qacnm; 3a,naroTc.H · napaMeTpnqec~HMH 

x=axz+bx, y=ayz+by. 

IJapaMeTpbl TpCKOB onpe,neJI.HJlliCb MeTOAOM MIIHHMH3aiiHH cpyHKIIIIOHaJia· 

L= L(c; -:-·aczi -bc)·w;, 

r.ne c; = x; (Y; )- Koop,nunaTa npononoqKII, z;-z Koop.z{nnaTa KaMepbi, i - noMep 

KaMepbi, w; = 1/ Of, a ;-~oop,nunaTHoe paapernenue. 0Tcro,na ,nn.H napaMeTpon 

nonyqaJOTC.H cpopMyJibi 

~ W· ~ C·Z·W· - ~ C·W; ~ Z·W· L .L...J I I 1 L.J l ,LJ I I 

ac = ~ ~ 2 ~ 2 ; 
L.J Wj L.J Zj W;- (L.,. ZjWj) 

~ C·W· ~ zfw.-~ C·Z·W·"' Z·W· 
b 

=LJ l 1L.J I I 4J I I ,L, I I 

c "' ·~ 2' . ~ 2 L.J W· L.J Z· W· - (L.,. Z·W·) 
- : _. ' . . . ' ' : ' I I ,' • '. ' l I ~ : ' . ; ~ ' . . : : : j: •· ,· \ '' . ' . • ' 

IIoncK Tpei<an npou3no,nnnc.H n qeTbipex rpynnax nponopnnonaJibllbiX KaMep: 
IIK1-IIK2 .no MarHUTa CII-129, IIK3-ITK4 'rrepe.n ;pacna.il:iibiM npoMeil<yTKOM, 
IIKS-ITK7 rrocne nero u IlKS rrocne MamnTa MC-12. Mbii(rrKasaJinci.''()T 

MeTo,na, IIpii KOTOpOM KOOp,niiHaTbl cpa60TaBIIIIIX IIpOBOJIOqeK /).OJI:lKilbl 
HaXOAIITbC.H B Kopn,iJ,ope OKOJIO IIp.HMOH, TipOBe,neiiuoif qepe3 IIpOBOJI(JqKH 'Iia 
,nnyx Kpaii:Hilx KaM.epax /2/ .' Ilpn He6o.Jibrnm.i qnc.rie · iaMep ii M'aiioM yrn~ 
BbiJieTa BTopnqm)ii: qacTIIIIbl 9TO MO:lKeT npnaecTII K' 6oJibllHM.OIIIH6KaM rr'pn 
orrpe,neJiellliii TOtfKII pacna,na; Mi:.i: . :. paccMaTpniianii ... :nee 'cpa6o.faininie 

rrpononoqKJI. ·ITpu cpa6aTbiBaHHII 6onee qeM: o,niioii rrponoJIOtlKIIHa KaMei)e' II3 
ncex 'B03f.m)KubiX KOM6nnaQUll rrponoJiotieK Bb:i6np':lJiacb 'oJi.Ha· c' UaHMeHh.llHiM 

x2 Jdpli ycnonuu cp~6aibln'aHU.H 3a,naulwro
1 

qucna 'KaMep. ')i.n'.H ( OCT~~~IIx6.~ 
rrpo~onoq~K rrpone.nypa non~op.HeTc.H, qT~6~1 Haih~' ~PY;~~ '~p~~fl·· )>~c.3 
uJIJIIOCTpnpyeT rrpenMyllleCTno 9Toro MeTo,na n narnll:x · ycnonn.HX. . Ha 
pucynKax n3o6pa~eua pa3HocTb . Me:lK.ny c~m,neJinpona~lioii n 
BOCCTai~OBJieHHOH Z-K~>Op,nunaTaMU TOqKn . pacrra,na: .. cl.io.ne~upona~n~ie 
MeTo,noM MoHTe-Kap;m TpeKn noccTanan;mnanucb ABYM.H. crroco6aMn, rrpn 

nTopoM crroco6e Tpe6onanoch . X~n ~ 3. , ToqKa pac~a.na orrpe,neJI.H~~c~- · ~K 
MeCTO, r,ne paCCTO.HHUe . Me:lK.ny .· TpeKaMII . .HBJI.HeTC.H UaUMeHhiiiHM ': Hl: He 
rrpeBbiiiiaeT. 3MM.. IJpu pe~OHCTpyKIIIIII "MeTOAOM c KOpii,nopa" KOJIUqecTBO 
uenepHo noccTaHClBJieHHbiX ToqeK pacrra,na ,ropa3,no 6oJihiiie; 
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Pa3HOCT~ MC:>K,[(y CMO,[(CJIIIpOBaHIIOH 11 BOCCTaHOBJICI!l!OH Z-KOOp,[(IIHaTaMU T,O'IKH 

pacn:a.na:, a) TpCKII BOCCTaiiOBJICI!bl "MeTO,[(OM. KOpli,[(Opa", 6) OT6op ITO x2 C yqeTOM 

ncex cpa6oTa~nmx rrponoJiolJeK 

. OnveaeJleuue nOJlo<Keuua aemeKW01JQ6 
• 4 

Onpe.neneune_. noJio)KeHn.H ,neTel{Topon, ycTauonKn: _BbiiiOJIH.HJiocb n .nna 

) <na_ na. CH<;t'I~Jia. ua ycTaHOBKe npoBO,l{liJIUCb reo,ne3U'ICCI<Ue- li3MepeHIIH, 3aTeM . . . . . 
II3MepeHHbie Koop.nnnaTbi yTo'IH.HJIIICb nporpaMMHbiM' MeTo,noM. ,llJI.H 

OIIpC.QCJI~H~.H KOOp.QUHaT IIpOIIOpUII~HaJibHbiX KaMep Ha6IIpaJiaCb CIICI~IIaJibHa.H 
' ' . ' .· ' .- ' . . . ' ' 

, 3KCJ103IIUII.H c, aap.H)KCHHbiMII. 'laCTIIUaMII npOXO.l{.HIUIIMII_ '1epe3 BCIO ycTaHOBKY 

c BbiKJIIO'IeHHbiM MarnuTOM. Ha 3Tnx ,naHHbiX BbiiiOJIH.HJiacb npoue.nypa 

MIIHli~H~aUIIII OTKJIOHCHII.H Koop,nnHaT IIpOBOJIO'ICK 0~ np.HMOH ·:IIIIIIIIII 

B~CCTaHOBJI~IIHoro TpeKa /3/. . .. - . 
Ilp~BH3Ka Jlf,ll2, ocuonana na TOM, 'ITO np11 rrona.nannw 'laCTHUbi na 

• : • < > • ~ ' I ' ' : ' ) 

. rpannuy . MC)K.Qy ,nnyr.m pa,nnaTopaMH OHII ,l{OJI)KIIbl ,nilllaTb O,l{HHaKOBbiH 
'OTKniiK) 4/. . .. 

onpe.neneniiH nMuy Jibca aap5J.)KCHHbiX npo,nyKTon pacrra.na 

ncnoJibaonanacb. KapTa IIOJI.H · cuei<TpoMcTpiPiccKoro Marmua MC-12, 

1131'-lepenna.H - n 20x37x224 TO'IKax. Ilpoue.nypa ocHonaHa · na pernemm 

ypannenni-i: .QBii)KeHH.H 'laCTIIUbl C liMIIYJibCOM p II aap.H.QOM iq (q == ±f, 
±2, ... ) /5/ 

4 

) 

> = c~(~ + x'2 + y' 2 ):[Bx: x'· y'-B; ·.(I+ x' 2 )+ Bz·)']; ·. 

y" = c ~ (i + x' 2+ y' 2 
) · [ 11 x • (1 + y' 2 

) - By ~ x;: l + B z · ;l , . i 

r.ne c=aqlpl, x'=dx/dz, x"=d 2 x/dz2 , a- KoncTanTa_(0:2998 .QJUI>Harnero 

Marmua), B;-KOMIIOHCHTbi rroJm (n rayccax). 

11Inerpuponauue npono.nunocb i 1'-!eTo,nol'-1 '· Pyure-KyiTa. B Ka'lecTBe 

Ha'laJibHOro 3Ha'leHIUI ur.myJibca 6epeTC.H 3Jia'ICIIIIC Po = consl /8' r.ne e.:"yroJI 

nonopoTa 'laCTIIUbi· n Marmne. Pacc'lnTaHnbiii .QJI.H ',nannoro 'nr.my Jibca: yroJI · 

Bb!XO.Qa II3 Marmna " 8 cal cpannnnacTC.H . c ' yr JICm, ll3~iepclillb!M' 'B 

nponopunoiraJibllbiX Kar.~epax 8 ~" ,··: rrocJH:! ~cro K mmynhcy ·, 1o6~nmi~Tc~ 

nonpanKa !l.p~ p· (Seal -8 P' )/8 P'" 
' ·t ; 

IlpoucJwpa 3aKan'lnnaeTc.H, K()r.a.a 

3Ha'leHne (8 cal -8 P') I 8 P' .nocTnracT Tpc6Y,Cl'toii TO'IIIOCTII,~ B namcM cnyqae 

TO'IIIOCTb 0.5% BIIOJIIIC ,l{OCTaTO'Illa, TaK KaK 01111161<a 113MCpCIIII.H yrna llb!XO,[(a 

B nponopUHOHaJibllbiX KaMepax COCTaBJIHCT OT 1% J\02%. B TIIIIIIlJIIOM CJiy'lae 
\ ' . ' . 

j)C3YJibTaT ,l{OCTIIraeTCH 3a 2-3 IITCpal{llll. 

Cpe,nuiii-i liMIIYJibc 'ny'II<ouoro K+ -r.;c3-~ll~ 
ll 
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~~~--~~-~~--~ 
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t :-i •.• ,_,: ··; 

3i!eprli.H 3ap.H:>KCI!JIOJi 'laCTIII\hl B CJICTC~IC 
. ue;!Tpa ~lace K+ ~~ICJOJia '. ' ' ' 
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" ~ 

KaJIII6P,()BKII , 

KaJIOplll'ICTpOB .I1CllOJib30BaJIC.H 

pacna.n K + ~ 1t+1tO,. Bbi.Qc;mcr.t~;fi 
' •· ,l<' . , .• ;. ,,,,, ,_ < ' 

no 3Hcpnm ·1t+ -_Mc3ona. n ,'cucTer.tc 

Il~I!Tpa · .. l\ta~c .. ,_.(pHc:4)·. , Mbi 

llbi61!paJiil C06biTJI.H, .nh.H. KOT~hb;X 
EcM == 248± IOM3B,,. KaAI;6po~Ka 

.. ''I .' . . . . 

. Hp0113BOJ\IIJI:1Cb MCTO/\Ol'I_IIOJJ,rOIIK,II , ; 

'3cpcpCI<TIIBIIOii ;laCCbl. napbl. "{-

I<Il:liiTOil . K ~taccc 1t 0~r.tc3~11~.· 
llpcd(p OTKJIIII<a· KaJropnMcTpa , no 

llj)CMCIIJI· 

pcncpnhtr.tll 

'cncTOj\110/I,OB. 

o6pa6aTbiB:lJIIICI; 

t<oitrpo.il!lponanc.H 

cHrHaJia~m. .:or;: 

Hx .: .,ar.mmny.nhl 

OTj\CJlbiiO·, B 



f. ·-c 

pe3JJibTaTC 'ICrD C03_nanaJICH cpaifJI CO 3Ua'ICIIIIHMII penepHbiX aMnJIIITJA, 

ycpe,nneHHbiMJI no· Ka)f(,nbiM nHni,necHTJI 'c6pocar.[ ycKopnTe.im.' ll3Mepeuna.H 

ar.mJinTy,na KoppeKTnponan~cb ua li3Menenlle penepuoro curuana no 

cpaBHCHliiO C ero m!Jili'IIIIIOH 'n naqaJie 9KCnepliMCHTa. 

BoccmauoMeuue awivzuu u 1wovauuam y -Keaumoe 
IJporpar.ma BOCCTaiiOBJICIIIIH 911CprliH II KOOpAIIIIaT "(-KBaiiTOB B. Jlf)l1 

on11cana n pa6oTax I 6, 7 I. AnropHTM ocuonan ua no,nronKe. peaJibHbiX 

_naHHbiX K 3a,nannoii . MOACJIII 9JICKTpOMarHIITHOro JIIIBHH. · IJonara.H, . 'ITO 
' anepruH E;, BbiACJIIIBllla.HCH B Ka)f(_nOH H'ICHKC, IIMCCT Hopr.taJibiiOC 

pecnpe,nenen11e 11 nponpu11onanbua non11oii aueprn11 E y-KnanTa IIJIII 

no311Tpoua E; = E· fi(x,y), a TaK)I<e J'IIITbiBaH, 'ITO npii pa3Mepe H'ICHKII 

1 0~ 1'0c ~ .2 o,n11u JIIIBCHb MO)f(CT 3axnaTIITb ue 6onee 'ICTbipex coce,nn11x H'ICCK, 

·Mo){(uo cpaKTOpii3oBaTb cpJHKUliU fi(x,y) B BII,ne: . . 

<l>yHKUH'! 

fi (x,y) =' R1 (x)· R1 (y) 

h (x,y) = R2 (x)· R1 (y) , 

}j (x,y) = R1 (x)· R2 (.Y) 

f4 (x,y) = R2 (x)· R2 (y) 

R; (x) = 1-6.8·10-4 · exp( -0.128dx); 

R2 (x) = 0.33arctg(0.35dx-::-18)+ 0.5, 

(1) 

(2) 

r_ne a~ b: lx.:.:.xol. Xo- Koop,niiHaTa UCHTpa, H'ICHKII,HBJIHIOTCH annpOKCIIMal(IICH 

9J<,CllCI>HMCHTaJibHbiX ,naHHbiX, llOJIJ'ICHHbiX Upll. o6JIJ'ICHIIII MaKeTa Jlf)l1 

ny'li<OM 'no3HTponon. Bee Koop,nllnaTbi n pa6oTe ,nanbi n MIIJIJIIIMeTpax. ' 

aTOT MCTOA HC pa60Taei" B Jlf)l2 II3-3a KOH~TPYKTIIBHbiX oco6eHHOCTCH 

Kan'opiiMeTpa: . On cocTOIIT 113 · pa,nnaTOpon p~3uoro pa3Mepa: n ueHTpe 

uaxo.AHTca 64 nqeifKn pa3MepoM 42.Sx42.S MM 
2 , ocTaJibllbie IIMeiOT pa3Mep 

ssx'ss MM 
2 
.. )lJIH ''noccTaiiOBJICIIIIH KOop,nllnaT D Jlf)l2 HaMil pa3pa6oT~Ha 

HOna.H' ~H!TOAHKal81: )laHIIbiC, nony'lcHHbiC npn o6nyqemm Jlf)l2 B UJ'IKC 

U0311Tpoiwn, Mbi annpoKCHMnponaJIII ¢ynKUIIeii 

. R(x,h) = RL(x,h)- RR (x,h)= ~~- (arctg(a2x)- arctg(a2(h- x))), (3) 

r_ne R~ (;;,h),_- Jl.oJIH aueprOBbJACJICIHIH CJiena ?T KOJIOIIKII JI'ICCK, B KOTopyiO 

non an no311Tpou, RR (x,h) - ,noJIH anepronbi,nenennn cnpana,' h - pa3Mep 

H'ICHKII, n KOTopyiO nonaJia qacmua, X - pacciomme OT TO'IKH nxo,na qacniu~I 
•· 

6 

,\ 
:t 

J 

! 

'~ '1 
I ,, 

I 

,no JICBOH rpaHUUbl JI'IeHKU, a1 = 0.346, a2 

onpe,neJIHCTCH. U3, o6paTHOH cpyHKUllll 

-0.16. ~OOP)J.HHaTa 'laCTUl(bl 

·( 

(
·. ·) . . a2h· tg(b1R)...:. 2+)4+a/h2 · tg2 (b1R)- 4tg2 (b1R) 

X R = , (4) 
. · ·· : 2a2 • tg(biR) · · · · ' 

r,ne bi = 1/a'1, i(R'=O)=h/2. :• 

MeTO,n MO)f(HO ripHMCHHTb II n cnyqae pa3BIITUH .lriiBHH ua rpaunue Hl!CCK 

pa3uoro pa3Mepa. 3Ta o~o6eiiiiocTb n co'I~TaHnn c T~~," ~~o iii:upima H~ell:Kn 
HBJIHCTCH napaMeTpOM. cpopMyJI, ll03BOJIHCT IICUOJib30BaTb HX AJIH IIIHpOKOfO. 

KJiacca 9JICKTpOMariUITHbiX KaJiopiiMCTpOB. )lJIH IICIIOJib30BaHHH Upii 

Mo,nennponaniin aneKTpoMarnuTHbiX nunuell: n Jlf)l2 pacnpe,neneunn RL (x,h) 

n RR (x,h) 6biJIU annpoKciiMnponaHbi no OT,neJibHOCTII: · 

RL (x)= -:-0.41arctg(0.163x)+0.0005x+ 0.57, (S) 

· RR (x)= -0.406arclg(O.l62(h .:..x))-0.0005x+ 0.61-. 

Mbi Y'IIITbmann. BJIIIHHne yrna nneTa qacTIIUbi n KanopiiMeTp. PaiuocTb 

DX Mc)f(_ny peaJibiiOH Koop,nnnaToll:, II3Mepennoii no nponopuiionknbHbiM 

KaMepaM II BOCCTaHOBJICHi!Oll UO cpopMyJie (4) ~O)f(HO annpoKCIIMHp,OBaTb 

cpyiiKUIICH 

DX(a.) =' a'I·th(ai,a. + a3)+ a4, (6) 

f,nC al =14., a2 =21.6, a3 b:0.898; a4 =10.5, (a.)=Mpa,n. 

YlleT aT~ll: · ·~o.npanKn rro3nonneT · n36e)f(aTb cncTeMaTn~eckoii orrm6KII npn 
> • ' ' , ~' f . ·' ' 

onpe,nemmiin Koop,nnnaT"(-KBa!'ITOB. 

Ba)f(HbiM MOMCHTOM: HBJIHCTCH AHCKpiiMIIUal{IIH a,npOHHbiX H 

9JICKTpOMarHIITIIbiX JIIiBHCH, oco6eHHO npn H3Jl!CHIIH ; JICUTOHHbiX . II 
' ' - '- ' :. ., ',.' ' ' . . . ,.-

nony JICUTOHIIhiX pacna,non. IfMny Jibe l!aCTUUbi norraBIIICH B Jlf Jl 1 HaM 
- y :'i ' ,. f 

HCH3BCCTCH, ll09TOMJ UO~aBIITb. a,npOHHbiC JiltBHII ~IO)f(HO TOJibKO BBCACHIICM 

aneprem'lecKoro . nopora ( o6bi'IHO E> 1 ,r.n ) . )lncKpiiMHIIatiiiH, rio IIIIIpnue 

JIUBHH npii TaKOM pa3Mepe . Hl!CHKII ( 1 00MM) MaJioacpcpeKTIIBHa. 11 pn 

nona,naunn 'laCTIII{bl B Jlf )l2 ; ona npoxo,niiT qepe3 .MarHIIT. B aTOM CJIJl!ae 

MO:>KHO Tpe6oBaTb. conna,nenu.H .• IIMUJJibCa • c ' aneprnen;·; Bbl,nCJICIIHOH B 

KarropiiMeTpe~ O,nnai<o -~ • o6.on'x CJIYllaHX '· ~piiMCC~ ·'<i,npoHHbii'' liiiBIICH 

ocTaeTcn ..• HaMn · 6biJIII ripone,ne~bi H3MepeHIIH : miTenclmnocTii' l!epenKoncKoro 

U3JIJl!CHHil OT .. a,nponon B. 3aBHCIIMOCTU , OT. IIX .· 9HCpriiii. 11oJiyl!eH~biC o61I{HC 

cpopMy Jlbl' /9 I ll03B~JI~ID~ oiieHII~b: '. nepOHTII~CTb a,np~ir/ OCTaBUT~: 'n 
. ' . . . - . ~' . . ' '.' ' •. ' 

KaJiopnMeTpe · 9ueprmo Bbiiiie ,nann oro· riopora. · · · · '· · ·' · · ' · · · 
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c/ 

[(zmeMamuyect<aa uOeumur/JuKauua 

H,neHTnqmKau;nH co6biTnii npmi3Bo,nnnacb c · noMoiiJ;biO npoue.n:ypbi 

KHHCMaTII'lCCKOro. ¢nTa, OCIIOBaHHOro 'na MCTO.li:C HaiiMCHbiiHIX KBa,n:paTOB. 

ITporpaMMa, nanncannM ,n:JIH nccne,n:onannH .pacna.n:a Ke3, 6biJia ,n:opa60Tana c 

TCM, 'IT06bi MO)KHO 6biJI~ H.li:CUTII¢IIUHp~BaTb pacna,n:bi C .li:B)'MH 1t0 -Me30HaMII 

B KOHC'lHOM COCTOHHIIH. KpoMe TOro, .li:Jl.H anaJIII3a_ CIIC~eMaTI,I'lCCKIIX OIIIH60K 

H npaBHJibHOCTH Ol{CIIKH norpeiiiHOCTCll H31\1Cp.HCMbiX napaMeTpOB , l'lbl . . 
CTpOHJIH .li:Jl.H Ka)K.D;Oro napaHeTpa pacnpe,n:eJICHIIC BCJIII'liUibl 

r.n:e X~xp-H3Mepennoe 3Ha'lCHIIC napaMeTpa, x~,-3naqenne nocJie ¢nTa, Y;;-

9JICMCHT KOBapnal{IIOIIIIOll MaTpiil{bl /10/. II pn OTCYTCTBIIII CIICTeMaTII'lCCKOll 

OIHH6KII H npaBHJibHOH OIJ;CHKC norpeiHHOCTH H3Mepeim.H BCJIII'lHIIa. P;. ("nyn") 

.li;OJI)l{Ha IIMCTb HOpMaJibHOC pacnpe,n:eJICHIIC CO cpe,n:IUIM 3IIa'lCHIICM 0 II 

BOO meon=-0.052 

600 

400 

200 

,n:Hcnepcneii 1 .. Pacnpe.n:eneune ,n:JI.H 

nMny Jibca DTopuquoii 3ap.H)KeHnoii 

qacnil{bi npune,n:eno na puc.S. IIpu 

JI3)''lennn pacna,n:a K + -) 1t+ 1to1t0 

Bbi6op nap y-KBaHTOB, o6pa3yiOIIIIIX 

1t0-~~3oHbi, . . onpe,neJI.HJIC.H 

pe3y JlbTaTOM KIIII~MaTII'lCCKOf~ 
¢1ua: - II3 Tpex .. · n~3MO)KIIbiX 
KoM6Imauflii -Dbi6npanacb Ta, ,n:JI.H 

KOTOpOll co6biTHC J.li:OBJICTB~p.HJIO 
, K+ -)<1t+~on:o c fiii10TC3C 

0 - 4 uanMCHbiHHM X 2 . Mo,n:ennponaune 

noKa3aJio, .'iTO cnyqan. uenepnoro 

PIIc.S Bhi6,~pa, CO~TaDJI.HIOT OK~JIO 1%, 

"llyn" llJI.H IIJ'.!nYJibca nTopwmoii: Tor,n:a KaK npn oT6ope nap y-

3ap.H:>Kemwii: qac'ntl{hl. ArrrrpoKcnMnpnnan KnanTon "npyqnyio", no IIX 

HOp~aJibllb~M pacrrpe,U~JICHUC~1 . . a¢¢_eKTIIBIIbll\1 MaCCaM, Ornii6I<a 

. ... . . rrponcxo,n:nT _n 7% cnyqaen. Ha 

pnc.6. npuneAem) pacripe.n:e~eune a¢¢eKTIIBHbiX Mace nap y-KnanTon ,n:JI.H 

C06biTIIfl, B KOTOpbi~ Il3,Mepen~I 3Hepniii ~~ li•I\;nyJibC~I DCCX 'lCTbi~ex ¢0TOIIOB. 
!, ' ' ' ' ' 

Ha puc.7 ,n:a1lo pacrip'tw!iiemie rromibiX a¢¢eKmrinui~ 1\tacc Me1t<itrm) .nn~ 
9Tnx )Ke co66IT·I~ii. C~eKT~~~ arrrr·~~Kcm.mponanbl p~crr~e.n:endmt~~~~~ f~yc'c~, 

' • ' ; ~ •• < ' _} • ' ' • • ' • :; • • ' : ' ... 

rrapaMeTpbl KOTOpbiX t(aHbl IIa pi!CJIIKaX. 

6000 MEAN= 1341v!eV 

SIGMA= 11 MeV 

5000 

~ 4000 
:E· 

f lO 

~ 3000 
<l 2000L1 l 

1000 . l 
. . . - ! ?so 100 200 250 

Mrrr(MeV) 
PHc.6-

Pacrrpe.n:encnne a¢¢1cKTJIBHbiX. ~tacc. nap 
'I" " ' • 

)'-KnaHTOB n pacrra!lc K+~ 1t+1t01t0 

3000-

. > :500:-

, MEAN=49:MeV. r\ SIGMA=2:MeV 

J1 I Ql 

::::: 
s :ooo 
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l i 

LJ 
500 600 < -- 700 

' 

1 
I 

400 
Mrrr(MeV) 

Pnc.7 

PacnpC.'lC.'ICIIIIC cH.j)<l)CI<TimHbiX ~tacc 
. ' '' .. 

MeJ/1tYYYY) n_ pacna,1c K+ ~ 1t+1t01t0 . 

O,niiOMCpi!biC clJII311'lCCKIIC paciipC,'\CJICIIII.H' l\IO)KIIO. 

annpoKCIIMIIponaTb, ucrroJib3Y.H · naKeT PAW, OJl:IIaKo •Jl:o uocJICJl:IIero npeMemt: 

9Ta CIICTCMa_ HC no3BOJI.HJia npaBIIJibiiO . Bbi41ICJI.HTb . OUIII6KII npu' pa60TC ~· 
.n:nyMepnbiMII ntcTOrpaMr:taMn. IImnoMy /(IIarpaMMbi ,llaJit~Tl{a 

annpoKcnMnpona.imcb c rroMOII(bi~ tiporpal\tr:tbi FITD /11 ). 

3c/Jr./Je1<mumwcmb pewcmijm,uu 

PacqeT ::>¢¢ei<nmnocn! pernCTpattmt· (aKcemauca) BhiiiOJIBC!I MeTo,'(ol\i 

MoHTe-Kapno. Hcc!IC.li:Y.CMbiii uponecc Mo,'(eJinpoiiaJICH .. uo . anropiiTMY 

Ka~Ka~noro pacrra.n:~ /12/. ,ll:u!~e nMIITHpoiiaJiact; jJ~ruCTpanHH. n~~x 4acmu 

D cnei<TpOMCTpe c Y4CT(JM . act>cl>cKTIIIIIIOCTII
1 

JtC~~·KTOp~II ' II 'TPIIITCI;;ibiX 

ycnonnii.' Mo.nenuponanne -aneKTpor.iarmtTIIhix ];ImiiCii · IihmomiHJioc'u II 

COOTBCTCTBUII C ¢JIIKl{ll.HMU (2) II (5) II Jlf,ll1 II Jlf,ll2 <.:cJ;lTII~TCT;iCIIIIO. 
,lln.H' Mo,n:cJIItpoiiamtH on~;iiJKa I<aiiopmteTp<i ha' ·IIou<lll:aiiJIC a:ipoua 

6biJIO ·: m(crrepnMeirraJibilo 'ii3y4eiio paciipCJ(cJicmie ::>iiCpronwiciieiii;.H · ;!'1~ 
.H'lCllKaM D 3aBifCIIMOCTII OT KOOp/(IIIIaTbl BXO/];a all:pOIIa' B l'I:lTpiii(C •.)x.) H4CCK C. 

l{CI!TpOM D .H'ICiiKe, D KOTOpJIO IlOIIaJI aJl:pOII. 0110 OIIIICblllaCTCH cl>JIIKIUI.HMII ': \ 

R; =a1·arctg[a2 ·(x-h)+a3]+a4 , · ': ·· ''--



·, 

r_ne i - UOMCp KOJIOIIKII .H'.ICCK B, MaTplll.{C CJICBa nanpano, X ~ paCCTOJIHlfC OT 

nenoii rpauuuhr JI'IciiKn ,no TO'IKII nxo,na a,npona, h - umpnna JI'IeiiKno 

3ua'ICHUJI napaMeTpon npune,nCHbi B Ta6mrue 10 YtiiiTbiBaJiaCb TaK)I(C 

B03MO)I(HOCTb npOXO)I(,l(CIHIJI a,npo11a 'ICpC3 KaJiopur:reTp . 6e3 o6pa3o'~aHIIJI 
JIUBHJlo' 

Ta6nnua 1. 3naqeuuJI napaMeTpon ,nJIJI cpynKuuii R; (x) 

al •' a4 a2 a3 

i=1 0.425 -00365 -4008 0067' 

i=2 00425 -00061 -506 0064 

i=3 R3 = 1- R1 - R2 - R4 - Rs . 

i=4 0.425 00051 -0054 0064 

i=5 00425 I 00365 I -9084 I 0067. 

3nepriiJI, Bbl,l(CJICHHaJI a,npOIIOM B KaJIOpUMCTpc, MO,l(CJIUponaJiaCb B 

cooTneTcmuu c pacnpe,nenemur~tir, Ilpune,nennhiMU n pa6oTe /9 I 0 ' '· 

Cr.m,nenuponauuoc co6bnue o6pa6aThrnanocb no nporpaMMe 

peKoncTpyKUim c y'IeToM ncex Tpc6onanuii, npc,nbJIBJIJieMbiX K peaJibHoMy 

co6biTUIOo Ha puco8 npe~~:cTannenbi pacnpe,nenenuJI aKcenTauca no 

nepeMeiiHhiM X n Y, n KoTopbiX cTpOHTCJI ,nHarpaMMa .l{aJIHl.{a· .l(JIJI pacna,na 

K + .~ 1t+1to1to 0 

·.X= (s3 - s0) I m;.; Y =(s2 -s1) I m;.; 
so= (m~ + mi• + 2mi•)l3; 

's;'= (pK- p,)2; P;- 4cuMnynhc; i=3,nJIH 1t+ MC3oHao 
' ' 

3,necb· Y'IHThmanucb TOJibKo Te co6brTUH, n KoTophrx ·6~IJI H3Mepen nMnynhc 
'+' . . . ' . '. . . . 

1t -Meaomi u 3aperucTpuponanhr nee 'ICThrpe y-KnaiiTa oT pacna,non. 1t0-

Me3ono~o BeJIII'IIIHa aKcemanca .3amrcnT oT nopora peruCTpau~II ··t!acTIIl.{ n 
,. ', '• '., ' . '··. . ' ' ' \• t' 

KaJiopiiMCTpax, ycT~HaBJIUBaCMOfO B Tpnrrcpe, n03TOMJ MO)I(CT .MCHJITbCJI, HO. 

xapaKTep pacnpc,nenennii npii ::>TOM ne MenJieTCJio Pe3Koe na,neniie 

acpcpe~TnnnocTn perucTpaunn npii X> 10 2 ... o6bJICHJICTCJI TeM, . 'ITO . , Mbi 

OT6pacbiBaJIU . : C06biTHJI .. 1 C yrJiaMII BbiJIC.Ta 1t + -MC30IIa 8 S 4Mpa,n 

(cooTBCTCTBYIOmiiMII .6oJibiiHIM X) II3-3a B03MO)I(IIbiX 6oJibiiiiiX ornu6oK · n 

onpe,nenenuu TO'IKII pacna,na; 

10 

0008 0 

w ooo7 I oo.o7 f 
~ ooo6 1 ooo6 . 
~ ·I ~ 0005 ! 0005 ~ 
o I 
<{ 0004 . 0 I Oo04 

0003 

·ooo2 

Oo01 

0 -1.5 -1 -005 

a) 

0 

:• l 0003 
l 

0002' 

0001. r-
·j 

o' 
0.5 1 1.5 

(S3-S0)/m.2 

Pnco8 

,., ---=-1- 0 1 2 
. (S:-S1)/m,/ 

6) 

Pacnpe,neJieHIISI aKcemauca no: nepe~teJIIIbi~t .nnarpa~tl'tbi · ,llaJJHlla ,nJJSI pacna.na 

K+-) 1t+~01tO:: a) pacnpe.ne~ei!IIC no X= (s3- so) I mi·; 6)': pacnpe,neJJCHIIC no 

Y = (s2 -:- s1) I mi• 

3mot10'1/.eu~eo .. 
Onucannhrii n pa60Tc naKcT nporpaMl\1 npul\tCIIJieTCJI np11 o6pa6oTKe 

,naiiHbiX, noJiy'IeHHbiX na cneKTpOMCTpC fl1TIEP0H-2 B ·1990-1993 ro,nax 

,nJIJI. uccne,nonmmH . pa3JIII'IHhiX Mo,n pacna,non K-Me3oHou: K + -) 1t+ 1t
0

1t
0

, 

K + -) e + 1t0v, K + -) 1t+ 1t0y II ,npyrnxo McTOJl:IIKII 11 anropiiTMhi, 

JICHOJib30BaiiHbiC npu C03Jl:aiiiUI nporpaMM, II03BOJIJIJOT npiiMCIIJITb 3TII 

nporpaMMbi ua ,npyrnx ycTan.oBKax, 3a11:a~aJI Korrcpnryparuno .11 pa3l\tcpbi 

,l(CTCKTOpOB KaK BXO,l(HbiC ,naHIIblCo 

B nacToJimee npeMJI o6pa6oTaHo oKoJio 7 l\IIIJIJinonou cbtpbiX co6biTIIii 11 

IIO,l(fOTOBJICIIbi JICIITbi cyl\tMapllbiX pC3YJibTaTOB. ·lh 3TIIX JICIIT Mbl 

noccTanoBJIJIH OI<OJIO 33000 pacnaJlOB K + -) 1t+1t
0

1t
0 0 Pc3yJihTaTbi aHaJin3a 

,nuarpaMMhi .l{annua AJIJI ::>Toro pacna)la 6y~~:yT ony6nmwuanbr B OTJl:CJibnoii 

CTaTbCo 
ABTOpbi 6naro)lapnbi Booo<Dmmmy, IOOA.By~~:arouy, IOo<DoJioMaKmry, 

PoBollenony, Bol1.PoManoncKoMY. 11 AoMooJinKy. 3a IIOMOIIlh n noJic3nhre 

o6cy)l(_nermH, a TaK)I(e BceM coTpy Jl:llltKaM Ko;rna6oparum "Ccpnyxou-1 67", 

yqacTBOBaBIIIIIM B npOBCJlCIIIIH 3KCIICpHMCIITao 
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EaTycos 8.10. 11 np. 
06pa6oTKa ::>KcJiepm•eHT<UJbllb;x namJbJX .11o 
K-Me30IIOB Ha ClleKTpOMeTpe n1nEPOH-2 

Pa3pa6oTall HaKeT 11porpaMM Will o6pa6< 
K"Me30IIOB, HaKOIIJJellllbiX Ha ycTaiiOBKe rl1n 
-167». naKeTCO!lep)!aJT 11p01paMMbl KaJJi16pOB1 
peKOIICTpyKUilll :mepmii II mmyJJbCOB KaK 3ap 
KHIIeMai'li'JeCKOii ll)leJITIUjJIIKaUJHI C06bl'fllii, r 

. 11: a11amn qnmJlJeCKiix pacHpeneneHIJii. MeT• 
11p11 C03)lallllll naKeTa; IIOCliT 06LU11ii xapaKTe 
HHcpOpMaUHII C . .Upymx )leTeKTOpOB. C IICII 
npmpaMM K IJaCTOliLUeMy BpeMellll o6pa6o· 
II C03.Ual,lbl JJeiiTbl CYMMapllbiX pe3yJJbTaTOB, CO 

K-Me3om)s. C ::>mx·JJeHT UTo6pa11o 33000 pa 

· Pa6oT~ Bbmom•e1la n Jla6opaTOpHn ~nep_ 

Coo6uteiiiiC 061,eJUIIICIIIIOrO IIIICTIIlYTa ll:l< 

nepeBO,U aBTOpOB 

Batusov V.Y. et al 
Off-Line Analy.sis of lnforl11ation Collecte< 

:Spectrometer for K-Meson Decays Studying 

. I . 

The program complex has been d 
of the information, collected with the HYPE 
l67».collaboration t9 study K-meson decay~ 
for e/m calorimeter calibration, both cha 
and momenta reconstruction, a kinematical i 
calculation .and a physical analysis. The me 
been worked. out can. be applied to othe·r e 

·program complex we have processed about 7 
summary tapes which contain different 

!C' -~ 1t+1t01t0 decays have been collected. . 

The inve~tigation has been performed al 
JINR. 
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