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fyceB IO,A, 

Crroco6 H CXeMa HBXOMA6HHH KOOpAKHBThl CepeAHHhl 

CR6AB qaCTKUhl HB CKBHHpyiDWeM BBTOMaTe 

PlO - 8596 

OpeanmKeH crroco6 orrpeaeneHHH KoopAHHBThi cepeAKHhi cneaa qacTHUhi 

Ha cKanapyiDWeM BBTOMaTe. Crroco6 peana3yeTCH rrpa He6oJibWOM o6'heMe 

3Jl6KTpOHHKH, H rrpH 3TOM He B03H!IKB6T 30Hhl HeqyBCTBHTeJibHOCTfl, 

Pa3pa6oTaHa aneKTpOHHBH cxeMa. 

P a6oTa BhmonHeHa B flB T A 0!1 Hl1. 

OpenpHHT 06be,l1HHeHHOrO HHCTHTyTa H,UepHbiX HCCJie,UOBamtH 

~y6Ha 1975 

PlO - 8596 
Gusev Yu.A. 

A Method and Scheme for Determination of 
the Track Middle Coordinates by Scanning 

Device 

There has been suggested a method for determination 
of the track middle coordinates by scanning device. The 
method is realized with a small amount of electronics, the 
dead zone being absent. The electronic scheme is designed. 

Preprint of the Joint Institute for Nuclear Research 
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Ha cKaaHpy~~eu aBTOMaTe HPn cBeTOBHY ny~ou ~HaYeTpou 10 YKM 

CKaHHpy~TCH ~OTOCHHUKH. ilOCJie HeKOTOpO" npe~BapHTeJibHO" o6pa60TKH 

nony~aeu cHraan cBeTnoro H Teuaoro nepHo~oB (cBeTJIH~ nepHo~ - npo

uexyToK Bp6M6HH, COOTB6TCTBYID~~ pa6o~eyy XO~y paa~epTKH, T6UHU~ -

Hepa6o~eYy), OllOpHH6 l!MllYJibCH C OllTH'l8CKO~ p6W6TKI1 11 CHrHaJI, ,Zl]IH

T6JibHOCTb KOTOpOrO 3SBHCHT OT WHpHHH CJie~a tJaCTHQN /l/, 

B 3TOl11 pa6ote npHBeAeHH cnocoo .11 cxeMa naxoli,IT,eH.I!II KoopA.I!HaTH 

cepe~HHH cne~a. ITo cpaBHeHH~c ero npoTOTHnou,onHcaHHHM B III, stot 

cnoco6 noaBonaeT nony'l.I!Tb oonbmee paapemeHHe npH ueHbmeu 0(5:beLie 

3JI6KTpOHHK.I!, 

Koop~HHaTa cepe~HHH cne~a 

Xcp = Xu + XK . ' 
(I) 

2 

r~e XH .II XK- COOTB6TCTB6HHO KOOp~HHaTH Ha'laJia H KOHUa CJI6.ZJ;a 

OTHOC.I!T6JibHO Ha 'lana OTC'l6Ta. ~Ha 'le, 

xi< x;T + 
-2-

(2) Xcp. = Xnp+ 

r.ZJ;e Xnp.- 1\00M~;HaTa JIIOOOi1 TO'lltl! ( TO'lKH llpHBH3KH) OTHOCHT6JibHO Ha

'laJia oTctJeta, 
I I 

XH H XK - COOTB6TCTB6HHO KOOp)J.V.HaTbl Ha'laJia .II ltOHUa cm:~a oT-

HOCHT61IbHO TO'IKH llpi1BH3~a1. 
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l 

ll,1!i! TOro, 'lTuObl He llOJI,Y'i8JIOC:b 30Hbl He\!y.BCTBV.TeJII>HOCTl1, r,lle 

ycTpOdCTBO He ~o~eT Odpa60TBT:b ,L~pyrol C1!e,ll, 38 TO\!Ky npl1BH3KH C1!e

)\yeT B3HT:b OllOpHyiO T 0'11\Y ( TO\!Ky Ha CH>lloiKt:, COOT.BeTCTBy IO!I\Y!O OllOpHOMy 

Hunyni>CYJ bHYTPH cne.l(a. 

Ecm1 ump>IHa cne,lla oon.&l!le paccToilHl1R ueJK.liY .1\BYMR nocne,llCJBareni>

HhlMH OllOpHblloll1 TO\!K8~l1, TO BHYTPl1 CHe,lla Ha H!OOOI CKaH-1!HHl1H OKaJKeTCH 

XOTH db! O.l(HB OllOpHaH TO\!Ka, CC1!H MeHI>UJe, '1'0 MOryT Ob!T:b CKaH-1!l1Hllll1, 

Ha KOTOpb!X CJ!e,ll npOXO,llllT i.;8Ji\.1\Y OllOpHbll>dH T0\!1\aMH u He 0y,lleT 00pa6o

TBH • 

• lHTepJJan MelK,ll;y OllO}JHhlW1 l1Mll,Y1!l>CB!<illl pa3JlllBaeTCH Ha OOJiee MenKI1e 

'18CTM >iHTep!101!Hl\HOllllblM reHepaTOpOM. 

Koop,ll11H8Ta TO\!KH llpHBH3KH 6epeTCH CO C\!eT\!HKa OllOpHb!X HMllY1lb

COil (puc.I H plllc.2), a CYMMI1poBaHLle C Heli ll01!0BLlH KOOp.l(LlH8T HB\!81!8 

H KOH!.\8 CJie;~a OTHOCHTen:bHO TOlU\H llPHBH3KLl OCyll(eCTBJ!flCTCH C\!6TOY 

HMllYJI.bCOB C >iHTepllOJ!fl!UlOHHOrO reHepaTOpa. !IOCK01!l>KY TO\!Ka llplllBH3K>l

BHyTpl'! cneaa, Koop,llHH8T8 Ha\!a1!8 cne,ll8 OTHOClllTeni>HO Hee oTpi'Il\aTen:&

H8, a KOOp,lllllH8Ta l\01!1\B C1!e,lla l101!0lK:JTeJJ:bH8. IloaTOI.Iy C\!6T Y.liOOHO ocy-

1!16CTH1!HT:b Ha pe.BepClllBHOM Cll6T'il'lK6 ltl ClleT'II1K6 C1!0ll!;eHltlfl. qTOObl npo-

lllCXO.ztlllno ,lleneHHe Ha 2, \!l'!cno wunyni>coB, KOTOPhilll'l rrepeuoJJHH6TCH peBep

c;mau.tl C\!6T\!LlK, )lOJJ:.\HlJ dh!Tb B,llBOC 001!:bUle 'll!Cl!8 IIIHTepiiOHfili,HOHHbiX HM

JlYHbCOB, yKna,l(biB8101!1l1XCfi MelK,lly .1\BYMH llOCH6,llOB8T61!:bHbUU1 OllOpHb!Mlll HM

llYJI:OCaMvi. KOOP.Z\Il!JaTa cepe,Z\ItlHbl CJJe,lla: 

x = r: - p + q , ( 3) 
en. 

r.zte p - K01!H\!eCTBO OTC'IeTOB OT H8\!81!a CJJ6,Z!8 40 TO'IKH llpi1BH3Klll
1 

q - OT 1'0\!Kl<l llplt!Bfi3Kl1 Z\0 KOliU8 C1!6,lla 1 N - 0T H8\!a1!a OTC\!6T8 

,l\0 TOilK>J llplll.BH3KV1. 
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Co c<IeT'nma onopHbiX >nmyJr:bCOB B c<IeT<rnK CHO&eHHR 38HOCHTCR 

'll!CHO OllOpHbiX T0\!6!\ OT Ha\!81la OTC\!eTa ,1\0 TO'lKH llpl1BH3KH, 38TeY K 

HeMy ,l\008B1!fieTCH C peBepCHBHOrO C'l6T'll!Ka 'll!CHO OllOpHb!X TO\!eK OT 

TO\!l\11 npHBH3KH AD cepe,llHHbl C1!e,lla, BKH!0\!8H 11 TO\!Ky npHBfi3KH. ~CXO,ll

HOe COCTOHHHe peBepCHBHOrO C\!6T'll~Ka HYJ16BOe, nepBb!l 1Uilly1!bC Ha Bbi

\!HTaHHe YCTaH8BHl1BB6T 6,1\HHHUbl BO BC6X paapfi,llax, a Bbl~HTaHHH 6,1\HHH-

1.\bl 113 C\!eT<rnKa C1!0&eHHfi He npOHCXO,l\HT. 8TO paBHOCl11!:bHO TOMy, \ITO 

B C\!6T'mK CHOJKeHHH 38HOCHTCfi KOOp,llHHaTa TO\!l\11 npl1Bfi3Kl1, T.e. 

\!lllC1!0, Ha 6,1\lllHHI.\Y d01lbl!lee,qey 3allHCHBaeTCH Ha CBMOM ~ene.qTOObl He 

B03HlllKaJlO liOTp66HOCTlll .II .ztpyrlllx BLI'IHT8HI1HX 1 TO'Il\8 llp11Bfi3Klll - 01!1'1-

aaMW8fl K Ha'I8JJY cne.zta onopHafi TO'IKa. 

T8K nocne cKaHlllpOB8Hl'!H cne,lla noJlyqaeren KOOP.zllllHaTa ero cepe-

,Z!HHbl H8 peBepCl'lBHOM C'I6T\!l1K6 Ill C'I6T'II'!Ke C1!vli\t:HHH. 

!IOClle OKOH'I8HI'lli CHrHana C1!e,llU peBepCI'lBrtbl£1: C\!e'l' ~K v6paCblB86T-

Cfi B HOJI:b. 

Bo Bp6Yfl TeYHOrO nepLlO,l\8 cdpaCblB86TCfl B HOH:b C\!6T\!lllK onopHbiX 

ldllny Jl:bC OB. 

EC1!l1 14HT6pllUJlfili,I10HHble l'liUIYJI:bCbl CI1HXpOHlll30BaHbl C OllOpHb!AIH, TO 

li8KCI4M8HbHOe OTK1!0H6Hllle B onp6,ll61!eHllll1 KOOp,lliiiHaTb! cepe.ztlllHbl CJJ6,1(8 

paBHO I (ueHe OTC'Iera un~urero paapfi,lla peBepclllBHoro c'leT\!HKa), a 

cpe,llHee KB~paTHqHoe - 0,41. 

Ecn11 HNliY1lbCbl He CKHXpOHH30BaHH, TO MaKCKMBnbHOe OTKJIOH6HI1e 

paBHO 2, a cpe~Hee KB~paTI1\!HOe - 0,41. 

Cxeua coop8Ha Ha TTJI - M11Kpocxeuax. C'leT'll!K onopHiliX Hunyni>coB 

,l\Ol!K6B l11.16T:b 12 paapH,llOB (YaKClllY8JlbH8H ,1\HlllHa CK8H-HIIIHHHl1 70 MM, 

paCCTOfiH146 M6K.z!Y .1\BYMH llOCJI6,llOB8T6H:bHb!MI4 Oll0pHb!ll14 TO'IK8lll1 25 MKN), 

pa6oTaT:b Ba qacroTe I Mru ('IaCTOTa cne.ztoBaHHfi onopHiliX illunynDcon) 11 

HueT:& Bpeua ycTaHOBneHI1H He 6oni>me, qeu npouexyToK uex,lly 11unynDcau1t1 
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MI1HYC lljiCMH 3BJIJi1CJi1 B C'lCT'illl\ CJIOJKCHJi1rr, C•IeT'li1K OTIOpHUX 11MTiyJI:b-

co.a coJpaH Ha Tpex IJI1.;pocxeMax l:IH 7493. 

!:'eBepCI1BHbll\ C'lt::T'll'llt .l{OJ!lKCI! 11MCT:b 4 paapH)iB 11 pa60TBT:b Ha 'lBCTO

TC fl !..Tu, 'l'rVObl icCI!a ero OTC'lCTa (25 MltM:16=I,6 l.iKM) OhlJia TIOpH.l{Ka 

L(tJHbl OTC~CTO. iWT'l.dtOll rrepCMCll\C;{IIJH IIJ3MC]J11TCJI:bHOrO CTOJia CKalil1PYKlll\C

ro BBTOMBT3 (2 1 5 MKM), 

Ee l,!QY.(HO C.l\CJIBTb paBHOA Y! 2, 5 MKM, .1\Jlll 3TOrO pellC]JC11DHhl~ Cl!CT

llllf( .1\0JI;C:cl! Clh!Tb lfCTblpeXpG.3pll.l\HhiH ,IICCHTY!llllbl!A ( 25MIOA: l (] = 2, 5 MKM), 

;~, tic:.crorc. reneparopa 5 :.rrn. 
PeBepCl1l:Hlbli1 C'l6T'l1.K - Mlll\pOCxCMB ~N7419JN, C'lCT'il1K CJIOJKC-

Hl1rl - Tpl1 ~l1~pocxeuw JN7419JN • 

.t:'a\5oTy yCTp011CTDU MOlKHO ll]JOCJIC)\VJT:b !10 CXCi.lC (pl-1C,3) !1 B]JCMCH

J!blM .1\>IarpaMJ.:aM (tJ11C,4J. 

A,.d,G," -Tpllrrepbl D-·nma ;m 7474. 

A ll C l131•iC!!fllil'l' CBOe COC'l'Oillii1C .1\0 rrp;;xo,l{a llOJIJlKI1TCJI:bll01'0 ¥iMl1YJI:b

ca c reuepa·ropa Ha cxe;,;y "i·i-He", ycTpaHHH TCM caMw,; npoxoJK)ieHI1e ya

KI1X 11MllYJI.bCOB ll C'ICT'l>~.lt, 

B ycTaHaBJilillBCTCJ! B "I" nep6)\fli1M .iJ]JOHTOll. iiCpBOl'O OllO]JHOrO Ji1M-

ny;r.&ca, npllllle.c~rnero noc;re ycTaHOJJJICHJi1H A B "I". TaK ocyiJ1e;CTBJieua 

ll]JI1Bn3Ha peBepca C'iC'rllllKa K ippOllTY l·iMJljJ!bCL!i KpOMC TOrO, llBB03MOJKIIbl 

CUOll l-13-38 HBCI1i!XpOHH30B8HI!OCTll J.ll>.ITIYJ!l.COil reHC]JBTOpa C 0!10pHUM11 llM

ny JibcauJi1, He CI1HXpuJH130BaHJIOcTb JIJi1lll:b yMeHblllHT ·ro4HOCT b. :,1aKc;LaJJ:&Hoe 

OTKJIOHCII~le-! 1 .6 MltM, Cpe;nHee KBB.l{]JBTH'l!IOC-u 1 6 Lll(U, ClC3 CHHX]JOHH3a

LI,>H1-3 ,2 MK!.I 11 1 1 I MKM COOTilCTCTBC!lHO, !lepe,LIHlll.l •j}pOHTOM ( T .e, llOCJIC 

YCTUHOBJIC!ll1l1 C'lC'f'llir;a Ollu]JHbLX •. MlljJlbCOJJ) nepBoro OIIOpHoro 11i.JllYJlbCa, 

TI]JlilllC.l(lllBrO TIOCJIC nepeXO)\iJ. A B "I", ,'\ ycTaHaBJIIIJJBBTCH B "I", 

a llOCJ!C nepCXO.l\U B "I" C ~ ycTaHaBJJI1BUCTCH B "0" .l{O !1]JOXO)i(.i1,8-

HI1H nepBOrO liMflYJibCB aa CJIO;KCH¥le ll peBepCiiBH!hl C4CT'lJi1K
1 

CJIC.l{OBa'rCJI:b-

HO, 11 .l(O HMTIYJibCa nepeHOCa B C4CT'll1K CJIO:iiCHJi1f!, 

6 

J 

., 
j 

nJIH TOPO, 'lT06bl He 6b!JIO 30Hl1 HBliYBCT.bllTBJ!bHOCTri
1

BpeMH jCTBIIOll

JlCHI4H peBepCI1B,iQrO C4CT'li1Ka TIJIIOC BpeMH C6pOCU ero ll HOllb ;nomiHO OblT:b 

MCH:blllC tl 1 a .Bper.m YCTBHOBJICHI4H C48T4111(B CJIO.WHM!,1 !1J!,0C B]JCMH 

ycTauOBJIBHl1H peBepci1BHoro clleT'il!Ka .nom~Ho Ob!T:b ueH:&lllc +_~ (p11c.5). 
'· 

!Ipl4 'laCTOTC reuepaTopa 8 !HJJ. tl =187 HC 1 tc;• 3I2 IIC , !10JLY4BIOT-

CII .1\0CTaTOliHO dOJI:bllll!C npO!.!Clii:YTKI<I BpC!.!CHlll, B TCl!CH!1C ](OTO]JHX :.lOiiL-

HO nepen11CiJ.T:b KOO]J.l\l<!HiJ.TY cepe,lii!Hhl CJIC.l\iJ. C pCRepCI<IBHOrO ClfCTlfllKIL II 

Cti8Tli11Ka CJIOJII:CHI1!1, HiJ.l1]J11Mep, B peri1CTp Ha TpllrrepaX :JJI 710:1, 
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c.rre.zu1 
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JllilTEPATYl:'A 

I. u.fl.AJIMasoB ~ .z~p. CooumeH!1e OL'if!H I0-4513, ;.:,y6Ha, 1969. 

PyKO!TJI!Ch !TOCTYITJI!Jla B Jll3,llaT8JlhCKMil OT,l\8JI 
II QeapaJIR 1975 r. 
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Y CJIOBHll 06MeHa 

IIperrpHHTbi H coo6~eHHR OIUIH paccbiJiaiOTCR 6ecrrnaTHo, Ha ocHoBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHRM, 

6H6IIHOTeKaM, Hay'IHbiM rpyrrrraM H OT,l.leiibHbiM y"'eHbiM 6onee 50 CTpaH. 

Mbl O)I(H,l.laeM, "'TO rronyqa-renu H3.1.1aHHH OHJIH 6y,1.1yr caMH rrpoRB

IIRTb HHHUHaTHBY B 6ecrrna THOH IIOCbiiiKe IIy6nHKaUHH B .[(y6Hy. B IIOpR,l.IKe 

06MeHa IIpHHHMaiOTCR Hay"'Hbie KHHrH, )l(ypHaiibl, rrperrpHHTbl H HHOro 

BH,l.la rry6nHKaUHH rro reMaTHKe OHJIH. 
E,l.IHHCTBeHHbiH BH,l.l rry6nHKaUHH,KOTOpbiH HaM IIpHCbiJiaTb He cne,l.ly

eT,- 3To perrpHHThi I OTTHCKH eTa Teii, y)l(e orry6nHKOBaHHbiX B Hay"'HbiX 

)i(ypHanax/. 

B PR.Lie cnyqaeB Mbi caMH o6pa~aeMcR K rronyqaremiM HaiiiHX H3,l.la

HHH C IlpOCb60H 6ecrrnaTHO IlpHCIIaTb HaM KaKHe-nH60 KHHrH HIIH 

BbiiiHCaTb ,l.IIIR HallleH 6H6IIHOT8KH Hayl.J:Hble )l(ypHaiibl, H3,l.laiO~H8CR B HX 

crpaHax. 

0T.QeJibHbie 3anpocbi 
lf3,l.laTeiibCKHH OT,l.len 8)1(8rO,l.IHO BbiiiOIIHR8T OKOIIO 3 000 OT,l.leiibHbiX 

JarrpocoB Ha BbiCbiJIKY rrperrpHHTOB H coo6~eHHH OHJIH. B TaKHX Ja

rrpocax cne,1.1yer o6RJarenhHO yKaJbiBaTb HH,l.leKc JarrpaiiiHBaeMoro 

H3,l.laHHR. 

A.Qpeca 

IlHCbMa IIO BCeM BOIIpocaM 06MeHa rry6IIHKaUHRMH, a TaK)I(8 Jarrpo-

Cbl Ha OT,1.18IlbHbl8 H3,l.laHHR CIIe,l.lyeT HaiipaBIIRTb IIO a.n;pecy: 

101000 MocKea, 
TAaeH&Iil no'lmaMm, n/JI 79. 
H3oameA&cKui1 omoeA 
06oeOUHeHHOZO UHCITIUmyma 
JIOepHbiX UCCAeOOBQIIUU. 

A,1.1pec ,l.IIIR IIOCbiJIKH Bcex rry6nHKaUHH B IIOpR,l.IKe 06MeHa, a TaK)I(e 

,l.IIIR 6ecrrnaTHOH IIO,l.IIIHCKH Ha Hayl.J:Hbl8 )l(ypHaiibl: 

101000 MocKea, 
TAaBHbiU no'lmaMm, n/JI 79. 
llay'IHo-mexHU'IecKaJI 6u6AuomeKa 
06oeOuHeHHozo u11cmumyma 
JIOepllbiX UCCAeOOBQIIUU. 


