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npHM8H8HHe 5!118pHbiX ¢oT 08MynbCHA B 8KCnepHM8HT8X C '18CTHU8MH pen5!THBHCTCKHX 8Hep -

rHll MOlK8T 6biTb CyUI8CTB8HHO p8CUIHp8HO, 8CIIH CI18II8Tb 8MYIIbCHOHHYIO K8Mepy B K8KOI!-TO C Terre

HH 'ynpaBn:SieMoA', HHbiMH cnOB8MH , ecnH COBM9CTHTb 3MynhCHOHHY JO KBMepy C aneKTpOHHOt:i an 

II8p.lTypoA, KOTOp85! 6bi OT6Hp8n8 B rryqKe '!8CTHUbl HnH C06biTH5! 38118HHOrO THII8. CB5!3YIOllliiM 

3B8HOM M8lKI1Y 8MyrrbCHel! H 81I8KTpOHHOI! 8IIn8p8Typoll MOlK8T CIIYlKHTb HCKpOB85! K 8 -

M8p8, KOTOp85! 38IIyCK88TC5! n o CllrH81IY aneKTpOHHOl! 8nii8p8Typbl B MOM8HT nporr8T8 

HYlKHOll '18CTHUbi. no K00p11HH8T8M HCKp MOlKHO p8CC'IHT8Tb M8CTO BX0118 '18CTHUbi B 8MynbCH IO H 

H8llTH ee CII811 0 IIH60 onpeaerrHTb p8A OH 8MYIIbCHH, B KOTOpOM npOH30IIIIIO C06biTH8 38118RHOro Til·· 

n8. 

Hae5! T8Koro npH60p8 B0311HKII8 aeCKOnbKO neT 883811 B n 860p8TOpHH B biCOKHX 8HeprHI! 

OHfiH. noapo6Hoe onHC8HHe ycT8HOBKH, H83B8BHOl! • cucTeMol! ueneyK838HH5!' ICUY I, coaep

lKHTCH B p860T8XI 
1

•
21 

• Y C T8HOBK8 COCTOHT H3 H CKpOBOI! K8M8pbl C TpeMS! HCKpOBb! MH npoMelKyT

K8MH H I1118M8Tp0M 81I8KTpOI10B 5 CM, <l>oToperHCTp8TOp8 H UOBOpOTHOrO CTOII8 0 OCYlll8CTBII5!IOlll8rO 

IIOBOpOTbl 8MYIIbCHOHHOI! K8M8pbl ·a npouecce 06rry'I8HH5! . 

I. 06nyqeaHe 8MYIIb CHH KOCMH'!eCKHMH '!8CTHU8MH 

llrrH p83p860TKH M8TOI1HKH IIOHCX8 CII8110B B 8MYIIbCHH H I11I5! 01Ip81181I8HH5! TO'!HOCTH Uerrey 

K838HHSI ycT8HOBK8 CUY c aMyrrhCHOHHoA K8Mepol! o6rry'I81I8Cb KOCMH '!eCKHMH '18CTHU8MH. 38nycK 

HCKpOBOI! K8M8pbl OCyiU8CTBII5!1IC5! OT T 8 1I8CKOII8 CUHHTHIInS!UHOHHbiX C'I8T'IHKOB 0 perHCTpHpyiOIUero 

'!8CTHUbl B KOHyce C yrnOM norryp8CTBOp8 10°, IIpOUI811IIIH8 '18p83 H CKpOByiO H 8MYIIbCHOHHYIO K8-

M8pbl. MHrKSS! KOMIIOH8HT 8 KOCMH'18CKHX nyqel! norrrOlll8II8Cb B ¢HIIbTpe , COCT05!Ul8M H3 CBHHIIOBO -

ro KHpiiH'I8 TOIIIUH HOI! 10 CM H BIIIOMHBHeBOll IIII8CTHBKB TOIIIUBBOll 2 CM. B rrepBOM orrbiTe 

aMyrrhCBOBB85! K8Mepa aa6Hpan8Cb H3 103 cnoea 400-MHKpoHaol! aMyrrhCHII THII8 Hl1K<Pl1-P p83-

MepoM 5 X 10 CM H yKp81IIISIII8Cb H8IIOJlBHlKHO OTBOCHT8nbHO HCKpOBOI! KBM8p bl 0 llnR Henocp81lCTB8H

HOA npHB!I3KH KoopaHH8T ¢oToperHCTpBTOp8 K KOOP11HH8T8M aMyrrbcHH n p HMe aRnHCb KanpoaOBbie 

HHTH 1 'HMHTHPYIOIDH9 TpeK qaCTHUbt. HHTH 38Kn8.£lbiB8nHCb M9:>K.£lY CnOHMH 3MynhCHH B p83HbiX MeC-

T8X KBM8pblo nepell o6rry'I8HH8M HCKpOBB!I KBMepa y6Hp8n8C b 0 HHTH H8T5!rHBBIIHCb B none 3peHH5! 

¢oToperllcTpaTopa 11 ¢oTorp8¢HpOB81IHCb. H8 npoRarreHHbiX aMynhCHOHHbiX cnoRx BllllHbi o Tne'!8TKH 

HHTeA B BH.£18 qepHblX rronoc . ConoCT8BnHSl pacqeTH08 nono:>K8HH8 HHT8t:i C HX OTneqaTK8MH HB 

8 MyiibCHH, MOlK HO CKOppeKTHpOBBTb IIpHB5!3Ky KOOp11HH8T anH 118HHOI! 8MynhCHOHHOA K8M8pb1. 

Bo BTopoM onhlTe 3MynhCHOHHBH KBMepa aa6Hp81I8Cb H3 35 cnoea 400-MHKpOHHol! rHrrepce

HH6HrrH3Hpoaauaol! aMyrrhCHH HHK<PH-P lan8MeTp enoS! 10 cMI . B rrponecce o6rry'!eHH5! aMynbcH

OHH85! K8M8p8 IIOBOp8'111B81I8Cb H8 yrorr 60° II 120° OT nepBOH8'18nbHOrO IIOnOlK 8HH5! lyron 0° I . 

npHM8B5!n8Cb T8 lK8 M8TOilHK8 npHB5!3KH KOOpllHH8T C IIOMOlllbiO HHTel!, 'ITO H B 1Ip81lbll1YIII8M OIIbl -

Te. 

nrreHK8 C ¢oToperHCTp8TOp8 H3M8p5!n8Cb H8 MHKpOCKOII8 H o6C 'JHThiB81I8Cb no rrporp8MM8, 
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noHCK cnenoe B 8MynhCHH npoeonHnCR Ha MHKpOCKOne MEl1 - 9 c yeenH"'eHHeM 60 X 15. 

nnoTHOCTb CnellOB penRTHBIICTCKHX qaCTHU 6bina 20-25 CI'YCTKOB Ha 100 MK llnR nepaoll KaMepbl 

H 30-35 crycTKOB nnR eTopol!. PalloR noHCKa cocT aensm 3 MM x3 MM (e nnoCKOCTH. neprreHnHKynnp

Holl K HCKOMQMY cneny ) llnH rrepBOI'O o6nyqeHHR H 2 MM X 2 MM nnn BTOpOI'O. lfT06bi HCKniO"'HTb 

HCKB>KeHHSI Ha Kp810 8MynhCHH, pall OH llpOCMOTpa Bbi6Hpancn B 2-3 MM OT ee KpaR. Y BCex pe

nRTHBHCTCKHX cnellOB H3MepS!nCSI llpH6nH3HTenbHO /e OllHOM none 3peHHSI MHKpOCKOna/ nnOCKHI\ 

yron a H yron norpy>KeHHR 0 . Te cneabt, y KOTOpbiX yrnbr oTnHY.anHc b MeHhllle tt e M HB 

2° OT pacqeTHblX yrnoe, npocne>KHBani!Cb B 8MynhCHH Ha llnHHY 4-5 MM, H llO KOOpllHHaTaM 

.!lBYX ToqeK cne.na 6onee TOl.JHO BbPIHCnSinHCb yrnbi a H 0 • 3aTeM cTpoHnocb pacnpenene-

HH8 OTKnOH8HHH Ha:tta.eHHbiX KOOPllHH8T H yrnOB OT HX p8C'tJ9THbiX 3 H8ti8HHA. 

CpenHHe 3Ha"'eHHH OTKnoHeHHA oKa3anHCb paBHbi 

M I"' X I = 0,30 MM, 

M {l'.z I = 0,28 MM, 

MIL'.a I = 0,53°, 

MIMI = 0,57°. 

Cnenoe, rrpHHRTbiX K noHcKy e rrepeoM o6nyqeHHH, 6binO 29 H eo BTopoM - 53. 113 HHx Hall-

neHo ( ecTb cnenbi e npenenax IL'>x I :0 1 MM ,, l.'>zl ~ 1 MM. IL'>al ~ 2° , IM I~ 2° 

26 H 52 cooTeeTcTeeHHO. Cny"'aee, Korna e yKa3aHHOM HHTepeane OTKnosesHI! 6bmo 6bi nea 

cne.a.a , aaA.neao He 6btno. 

+ : 
2. 06ny"'eHHe 8MynhCHH TT - M830H8MH 

4To6bi npoeepHTb B03MO>KHOCTb pa6oTbl ycTaHoBKH Ha ycKopiiTene, ycTaaoeKa noMemanacb 

B nyqoK llOnO>KHTenbHblX "!aCTHU C HMllynbCOM 3,2 f ae/c. 3arryCK HCKpOBOil KaMepbl I1pOH3BO)lHnCR 
+ 

OT arrrrapaTypbl , BbiilenRJOmeA e nyqKe " -Me30Bblo nnaH p8CllOnO>KeHHSI 8llrr8p8Typbl llOKB-

38H aa pHc. 1. CooTHOllleaae "18CTHU e rry"!Ke 6bmo cnenyJOIUHM: 65% npoToaoe, 34% 
+" 

" -Me-

30HOB 11-1% K+ -Me30HOB. l1HTeHCHBHOCTb l1Y'<K8 BO BpeMR o6nyqeHHSI 8MynhCHOHHOtl KBMepbl 

6blnB Bb!6p8H8 MHHIIMBnhHO B03MO>KHOlt. 8 cpenHeM 38 OllHH UHKn yCKOpiiTenn qepe3 C'<eT'<HKH JIS
1
S
3 

rrpoxonHno 3,3 
+" 

TT - Me30HB. l1cKpOB8SI KBMepa 3BllYCKBnBCb TOnbKO OT llepBOI'O BO Bp9M9HH 

+" 
" · -Me3oHa. B rrpoMe>KyTKe Me~<.ny UIIKnaMH ycKOPHTenn aMynhCIIOHHan KaMepa Morna rroao-

PB'<HBBTbCR BOKpyr eepTnKanhHOlt ocn sa yron e 5°. Bcero 6b1no ocymecTeeao 27 TBKHX rroeopo 

Toe ( OT 0° 110 135°). 3MynbCHOHH8SI K8M9p8 6bin8 H86p8H8 1<3 120 Cn06B 400-MHKpOHHOl! 8Mynb-, 

CHH THna Hl1K<lll1-P. CnoH HMenll <jJopMY xpyra c naaMeTpoM 10 eM. B Tpex MecTax e xaMepy 

6binH 38nO:>K8Hbi "npHBR30'1Hbi8" BHTH. 

<llO.TOI'pa<jJHH HCKp H3M9pSUI11Cb BB MIIKpOCKOlle, H 38T9M H8 aneKTpOHHD-C'<9THOlt 

MBlllHHe paccqHTbiBanHch Koop.O.HHBThi H yron axoaa 1.J8CTHUbi B SMynhCHIO. MeTO.llHKa noHcKa cne· 

)lOB 6bl1I8 TBKBSI >Ke, KBK II B rrpellblllYlUHX o6nyqeHHSIX. 4T06bl BbiRBHTb B03MO>KHbl9 CHCT9M8TII

qeCKII9 CllBHI'II B paccqHT8HHblX KOOpllHH8T8X, paltOH I1pOCMOTp8 Bbl611p81ICR rrpH llOIICKBX rrepBblX 

20 cne)lOB 38B91lOMO 601IblllHM, 8 IIM9HHO 4 MM X 3 MM B rrnOCKOCTII, I19pl19HilHKY1IRpHOli K p8CC'<H

T8HHOMy cneny. nnR BC9X penRTIIBHCTCKHX C1I9)l0B, HBli)leHHbiX llpH llpOCMOTpe, !IO)lCqHTb!B8nHCb 

OTK1IOHeHHR HX KOOpllHHBT II yrnOB OT pacqeTHblX 3HaqeHHli. 0TKnOH9HIIR l'.x H I'. a 
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OTKnaUhlDan HCh 11 0 OC' SIIvt KoppCllHU HOITHO ii .OHarpaMM bl . T l1 KA',J lf<C JlHorpl1MMa C Tpounacb nnH 6-z 

11 

T O lJKU fl01l>KIJhl OTHOC HTbC ~I K HCTHHllh\M CJI€JJ.8M , TBI< KHK rj)O JI O Oh f C C JJe]l bl, p,a c npP.:le1l 0Hll hl e U30T-

poraro /eM . HH >t<e/, He U OllX<Hbl rHvl e Tb KOppeJ1SIUHri M e m Liy OTK1l0 fi 0 H1HIMH KOOpflHH 8 T If y r n oa. PaH-

- 1,5 MM 'S_ .• \ x 0 ,5 MM ; 

1,5°; 

- 1,0 MM ::; i\z 1, 5 MM; 

1,5°. -1 ,5° $. 6a $. . i\0 

H ec HMMe TpH'YHOC Tb npeLteno B no 1\.x H ,\ z YK83biB8€T HB TO, ttT O c ymeCTBY€T CHC-

TeMaTH'-leC KHi% CllBHr B paC C lfi1T8 Hil biX KOOpUHH8T8X ClleJl OB. no- BH!lHMOMy, OH 06bHCHSI€TCSI T eM, 

"'TO KOOp.U HHBTbl u e HTp8 npaWC?!Ul ~1 C TOJl8 X n<J> II Z O<J> ( CM. npHnOli<€HH€ ) 6binH o npenene-

H bi an5I naHHOA c TonKn HenocTaTOLJHO TOtJHO. DpH nanbneA:rneM noHCKe cneaoa npocMoTp aMynhCHH 

npoaon>~ncn B 9TI1X npen ena x tlx , tlz . 

no <jlOTorpa<J>I!liM HCKp 6binO p8CC4HT8HO no noll<e HHe 179 cnenoa. 113 HIIX B .Bb!6paHIIOrt H8MH 

o6nBCTH OTKllOHeHHH ~X fie. • /\8 npH nepBOM npOCMOTpe 6binO HllilneHO B 83 

cny 4alix no I cneny , a 48 cny4alix no 2, a 17 cny 4alix no 3 H n 5 cny4alix no 4 cnena . B 26 

cnyttastx He 6bino HafineHo HH onHoro cneaa . llnH aTHX cny tJa e a aMynhClHJ npocMaTpi rnanac h BTo -

pofJ pa3 H8 npellM8T fiOHCKB npon yiU9HHbiX Cneaoa. npH 3 TOM pat10H npOCMOTp8 6bl1l pll C I.HHpE'H ilO 

- 2,0 MM $. .l\x ~ 0,5 "M I< - ),0 MM S: ~z ;,; 2, 0 MM I! fl bl6Hp8nCli HB 2-3 MM nanbWe OT Kp8li '>Myn b 

CIIH , 4eM npH nepaoM npocMO Tpe . 6 bino HB 11neHo nononHHTenhHO no I cneny e 10 cnyYalix H no 2 

C1l808 B 5 CIIY"'BRX. 3 TO 03H81.J88T, "'TO n epB O H8L£8nbHO IIp8Ll81lbl 6b!nH Bbi6paHbl H8CKOJlbKO 38HH 

>K8HHbiMR . 0CT81l0C b H8H8HOeHHLIMH 11 CII8ltOB MllH ., 8% OT 1-IHCna p8CCttHT8HHblX Cneao a. 

3 Ha"'HTenhHOe ttHcno c n yqa e a c 2 H Oonee cnenaMH o6o~CHH 8TCR 6onbweH , tJeM aonycTRMo, 

38rpy3KOH 3MY1l b CHM. npoCMOTp 3MYIIbCHH B p83HblX YL£ 8CTK8X CTOnKH llOK83 8 1l , 'ITO HM98TCs:l !lO 

BOIIhHO 3H8GRT8 1IbHbttl: ¢oH penRTHBHC T CK HX CneLIOB , H30TpOIIHO pacnpeneneHH b lX llO yrnaM. rJnoT-

HOCTb <jloHOBblX cnenoa, HM€10lllHX yrnbl a OT 0° no 180° " e - OT 0° no 3°, pa s Ha 0 ,44 MM
2

• 

0 T C10ll,8 B8p051THOCTb TO r O, '-ITO B Bbt6p8H HOH: H8MH 061l8CTH OT.KIIOH8HHA ~X /\a 

t\{) OKall<eTcli 2 Hn H 3 cnena (I<CTI< HHbiil H <jloHOflble ), VI = 34% , 'ITO npHMepiio cornacyeTCli 

C TeM, 'ITO H8Ril€HO npi< npOCMOTpe 9MynhCHH . 

Ha pi<c. 2 npHaeneHbi cy MMBpHbie pacnpeneneHHli OTKnoHeHHfi KOopnHHaT H y r aoe caenoa oT 

HX p8Ctt8T HWX 3H8G8HHA QIIH 3MYIIbCHA, o6nyqeHH bi X B KOCMH"'8CK HX nyttBX H HB YC K OpHTenc . Ha 

nocneaHero o6 n y4eH H R a pacnpeneneHHR BKJIJOlf8Hbt TonGKO cny4a H c 1 HaAneHHbiM cneaoM , Hcnpan -

1l8HHbl € H8 C HCT €M8TU\18CI<Hti CLlDHr 110 Ux H .\z 3 necb me rrpH BeaeHLI pacnpe.ueneHHH oe -

nH4HH /lx H llz 1 X8p8KT8pH3YJOWH8 pa.36pOC HCKp B U CKpOBOfl K8M8p8 OTHOCHTenb.a:O HC -

TH HHOrO Tp8K8 tt8CTHULI. Vf3 COnOCT8BlJeHJHI rpaciJHKOB H8 p HC . 2 B, 6, B MO>KHO CQ91l8Tb 38Kn10tte 

HH e, l.J:TO H8T04HOCTb B onpeneneHHH KOOpJJ.HH B T OXOLlB 1.J:8CTHU bl B 3MyJtbC H lO B OCHO B HOM o6ycnoB -

neua paa6pocoM IICKp oKono TpeKa qac THU bi. 

P accMoTpeHne rHc T orpa"-tM Ha p.Hc. 2a noKa3biBaeT , "'TO a 80% cnyqaea OTKllOHeHIHI H3Me 

peHHbJX KOOp.O.flH8T OT pact.reT IJ blX ne>K HT B npC Ll8118X + 0 ,5 MM. 

DnR cpenHMX 3HBlf€HHi1 OTK /IO HCIIHH nony tJa JOTcn <.:neayJOTUHe uHGlpbt: 
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Ml t.x I ~ 0,29 MM, 

Mlt.z I = 0,38 MM, 

M I t.a I 
M lt.e I 

0,47°, 
0 

0,55. 

T aKHM o6pa3oM, onHCbiBB8M8H ycTaHOBKa no3BOn5leT .nocTaTottHO Ha.ne>Kuo Bhr.nenSITh a cpaa

HHTenhHO He60nblllOM 06beMe 3MynhCHH HHTepecyiO!llHe H8C C06b!T!Hl, 

AaTOpbl npnHOCSJT 6narouapHOCTh M . l1. flouropeuKoMy 3a nocTOSJHHbll! HHTepec K pa6oTe n 

none3Hble o6cy}f{ueHHSJ, 11.11. MaMOHToay, E . M . Hocaqeay H C . B. PHXBHUKOMY 3a noMo!llb a nou

roTOBKe o6ny'leHHI'l, n.l1 . Aaepb<lHOBOA , M . A. B anawoool!, H.B. EpoWKI!HOli , H . CanuxaHOBy, 

B. UecbnSlK H X. Mow 3a noMO!llh a H3MepeHnl'lx H npocMoTpe aMynhCHH. 

flPI1flO)KEHI1E 

PacqeT MecTa axo.oa qacTHU a arvrynbCHIO 

Ha pHC . 3 ITOK838HO p3CITOl10>K9HHe J.tCKpOBOf\ KllMepbl, penepnoJ'l Mf>TKH, 'JT KOTOpO'tt B9ll8TC5l 

OTC1.18T KOOpflHHBT JlCKp, ITOBOpOTHOrO CT0118 H 3MY1lhCHOHHOti: K8M<?pbl. 3.ll9Cb >K9 ITpHB8.08Hhi CHCTe

M bl KOOpllHH8T CU Y 1 C KOTOpbiMH HBM npH.08TCSI HM9Tb .08110 npH p8Cl.f9Te: CHCT8M8 KOOPllHH8T 

3MY1lbCHH ( COBIT81l,8lOW8S1 C KOOp.OHH8THOii C9TKOi:f, H8H8C8HHOH H8 3MY1lbCHOHHbl8 CllOJ.i) 1 CHCT8M8 

KOOpUHHBT nOBOpOTJ!OrO CTOna H CRCTeMa KOOpOHHBT <jJOTOperHCTpaTopa, 

Pac 'leT aeueTcH a cneuy10weM nopSJuKe: 

a ) onpeuenHeTCH Koa<jl<jJnuneHT ycauKn nneHKH c ¢oTorpa<jJHHMH HCKp ( HMeeTCH a anuy ycau

Ka IT118HKH no WHpHH8) • fin 51 3TOrO Cpa3y )1{8 ITOClle 3KCITOHRpOB8HHH H8 I1118HKY BIT81:f8TbiB88TC51 

qepe3 K8}f{llbie 20-30 Kaupoa 3TanOHHaH ceTKa c H'lefiKoll 2 MM. Ka}f{Uhili neHb nepeu HB'<anoM H3-

M9p9HHti: HCK p M9pS19TCH OTII91.J8TOK CSTKH, 6nH)f{9 BCero paCITOnO>K9HH biH K H3Mepst9MhJM K8Jlp8M. 

K oa<jJ<jJnuneHT ycauKH K onpe.nensteTCSI K8K OTHOW9HHe paCCTOHHHH M9>KJlY JlBYMH 11HHIHIMH H8 

II119HK9 K p8CCTOHHHIO M9>KJlY COOTB9TCTBYlOI.UHMH 11HHHHMH 3 T8nOHH011 C9TKH . l13M9p9HH51 npOBO!lRT 

CH no TpeM He3aBHCHMbiM napaM nRHHl!, H pe3ynbTaT ycpeuH>IeTcH, KoopunHaTbi HCKP Ha cooTaeT

CTBYJOwllx Kaupa x ncnpaanHJOTCH Ha Koa<jl<jJnuneHT K 

OrrbJT noKaaan , 1.fTO npn: xpaHeHHH nneHKH a Heo6opynoaaaaoM noMemeHHR ycaJlKB nneHKH c 

Te'leHHeM apeMeHH yaenH'lHB8eTCS1 R UOCTHraeT BenH'lHHbl K = 0,30% UrnHOnneHK8 THna llK HB 

HHTpOOCHOBe) , 

6 ) flo <jJopMynaM reoMeTpH'leCKOil onTHKH paCC'lHTblBB!OTCH KOOpUI1H8Tbl HCKp B CHCTeMe 

KoopnnHaT <jJoToperncTpaTopa: X 
1 

Z 
1

, X 
2 

Z 2 , X 8 Z • 

ll) flo MeTOJly HBilMeHbWHX KB8!lp8TOB OnpeuenH !OTCSl napaMeTpbl npHMblX X-= ax+ bxY 

- 1, 2, 3). I! Z-=a z.+ b zY IIpOXOJlSllliHX qepe3 T01.JKH 

TaK KBK nono>KeHrle HCKpOBbiX npoMe>KyTKOB v, 
x, v, 

v. 
If 

v. 
Z I Y1 

£PHKCHpOB8HO, BbJqHCnGHH9 na-

paMeTpOB a bx bz CHnbHO ynporuaeTCSl l" CBO.UiiTCSl K peweHHK> nHH9J1HbiX ypaB-

HeHHfi C nOCTOHIIHblMH KOa<jJ<jJHUI!eHTBi.fH 
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I 

ax c . AI X I + Ao X 2 +As X s 

AHaJiorHl.fHbie ypaaHeHHH nonyttalOTCH anH a z H a R a nepeao-

llHM B CHCTeMy KOOpllRHBT rTOITB, ll06BBn<ISI COOTBeTCTBYIOWHe nOCTOSIHHbte ( CM. pHC , 3): 

r ) HaxonRTest KOOpllHHBThi X 0 Y0 Z0 TO'<K>I nepece'!eHHR npRMOII 

X C · •x + bx y c OKPYlKHOCTbiO X
2 

+Y
2 

c R 
2 

H npRMOII Zc a:· + ·b. y c 60KOBOtl noaepxHOCTbiO URITRHnpa 

pannyca R (rne R 0 - pallRYC 3MYITbCHO H HOrO CIT OS!) . llm1 KOHTpOml Bbi'!HCITeHHI\ H llliH C03 -

.ll8HHH HarnSUU-IOf.\ K8pTHHbl ITOn0}f(€HHH cneaa B 3MynbCHH pacqeTbl IIpOBO.lHITCR ll.nSI Tpex p8ll.HY-

COB: 50 MM, 45 MM H 4Q MM, 

.a. ) n ocne.llHHM W8rOM BblqHcneHH:ti fiBnSieTCH rrepexo.U OT CHCT€Mb1 K00pll.HH8T CTOnB K CHC 

TeMe KOOpllHHaT 3MYIThCHH. B rrpouecce o6rry'leHHH 3MYIThCHOHHaR KaMepa MOlKeT MeHHTh caoe 

nono>KeHHe. nocne o6nyqeHHH a HaqanhHOM nono>KeHHH ana noaopaqnaaeTCH BOKpyr ocR Z 0 HB 

yron a 5°, H npoH3BOll.HTCH HOBBH 3KCIT03HUHH. Bcero MO}f(HO ocymecTBHTb 35 TaKHX noaopoToa 

(OT 0° 110 ! 75°) . npHM€HSISI 06bi'IHbl€ <jJopMyiThl CllBHra H liOBOpOT8 npS!MoyrOITbHbiX KOOpllHH8T, no

ny'IRM nrrH KalKnoro na Tpex ana '!eHHA R 

rne X 
03 

KOOpllHH8T SMynbCHH 1 

3MYifbCHI!. 

z 
03 

- ITOCTOHHHbl9 I19p€XOJl8 OT CHCT€Mbl KOOp.llHH8T CTOnB K CHCTeMe 

</> -yrorr noaopoTa , X 3 y 3 z 3 - Koop.aHHBTbt cnena a 

ToqHQCTb , C KOTOpo'A onpeaenHIOTCH KOOp.C:HH8Tbl BX0Jl8 qaC THU bl B SMyn h CHlO, 38BJiCUT OT 

HeCKOnhKHX npH'-IHH: OT pa35poca HCKp OT HOC HTenbHO HCTHHHOrO TpeKa 'l{8CTHll bl , OT HCK8}f{eHHA' 1 

BHOCHMbiX OnTH'!eCKOJl CHCTeMOI\ <jJOTOperHC T p8T Op8, OT TO'IHOCTH npHBSI3KH KOOpllHH8T <jJOTOperHCT • 

paT opa K KOOpllHH8T8M 3MYITbCHOHHOtl K8M€pbl , 

Paa6poc HCKp nrrR HCKpoaoi\ KaMepbi CU Y npnaeneH a pa6oTe
1 11 

( pacnpenerreHHe OTKITOHe -

HHll CpenHeA HCKpbl OT npHMOJl , npoaeneHHOI\ '!epe3 2 KpaAHH e HCKpbl HMeeT flOITYWHpHHY ~0,3MM). 

Dns1 oueHKH orrTH'IeCKHx HCKalKeHHll nponaaonnrrocb <!>oTorpa<jJn poaaHne Tee T- o6"heKT a , H a" I11leHo , 

'ITO paCCTOSIHile M€lKilY llBYMH TO'IK8MH HCKpOBOrO npoMelKyTKd , paCC'IH T 8HHOe no <jJOTOrpa<jJHH 

TecT-o5DeKT8, OTnHqaeTC~ OT HCTHHHOro p8CCTO~HHH B cpenHeM H8 BenH'l{HHY + 0,05 MM ITO OCH 

X H H8 BeiTH'IHHY ~ 0,05 MM no OCR Z . 

nocTOSIHHbl€ nepeXOil8 OT CHCT€Mbl KOOpllllH8T <jJOTOperHCTp8TOpa K CHCTeMe KOOpllHHBT CTO · 

na ( X o<J> H 

3MYIThCHII ( 

Z o¢ H8 p HC. 3) II OT CHCTeMbl KOOpllHHBT CTOITB K CIICTeMe KOOp/lHH8T 

y X • H 
08 0 3 

6binH onpeneneHbl C TOqHQCTblO + 0,1 MM R pBBHbi: 

Xo4> = 80,4 MM, 

Z o<P = 10,7 MM, 

X 03 - 140,2 MM, 

Y o3 = 5 1,3 MM. 
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""'' 
K o opllHHaTa Z Hli>KHero Kpa H 9MYIIbCHOHHO A KaMepbl Z O g ) 3aBliCHT OT TOni!Il!Hbl oannacTa 

Mem.ny n o sepXHOCTb lO n OBOpOTHOrO CTOnB H 3MynbCHe ti H llnst KB>K.UOA KBMepbi YK83biB8e T C!=i O T -

a enhHO. 

n n T e p a T y p a 

I. A .S.Dvoretski e t a l. Instrumentatio n for H ig h Energy Physics, 277, Amsterdam, 
1 963. 

2. 11.8. Konecoa, B.¢>. CnKoneHKO, 11.11. CKpbrnb, H.C. ¢>ponca, OT3, )1.~ 2, 54, 1963. 

PyKonncb nocTynnna a H31laTenbCKnA oTaen 
It HHBapH 1965 r. 

p I! c. I. 

·o 

:l •• •• 0. 6, 

B S2 IIIII! ~ 
I Z 3 

. d ' 

OnaH paCllOJ!OlK9HHH annapaTypbl . 

1- 9MYIIbCHOHHaH KaMepa, 2 - HCKpOBalJ KaMepa, 

3 - C!IHHTHJIJ!lJ!lHOHHbl9 C'I9T'Il!KH ( S l H $ 2 ) , 

4- n oporoBbiA ra30BbiA 'I~peHKOBCKHA C'I9T'IHK ( 0 ) , 
5- MarHHTHalJ JIHH3a, 6- oeTOHHalJ 3amnTa, 7- MarHHT 

yCKOpHT911H. 
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a.) 

n a) 

·a~ ·<D ., ~ 

6) 

O:Zr~J 

PHC , 2. a) H 6 ) . PacnpeD.9119HHe OTK110H9UUA KOOp.O. HH8 T B yrnoe C119.QOB 

OT KX p8C<J9THblX 3 H8'l9HHft . 
e ) Pa36poc HCKP ll11H Te x >Ke cny<~.aee ( Sx H Sz -oTKno-

aeHHH no OCRM X H Z cpe.aaeA HC¥pbl OT npHMOA , 

npoee.aeuaoA qepe3 2 KpaA aee HC!Cpb!). 
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~""'" ~ :=j • Xc 

Xcp 

CxeMa p a cnonoJKeH H H HCKpoaol! K aM e phi ( 1), pen epHoli MeTK H 

( 2) , llOBOpOTHOr O C T On a (3) H 3 M y nhCHOHHOJ! K8Mepbl (4). 
X <jJ , Y <jJ , Z <jJ - C HCT eMa K OO p llHHB T <jJoT oper HCT pa -

TOpa , X c ' Y c ' Z C - CHCT eMa K OOp.a RHBT CT OnB , 

X ' 3 
y • 

3 
z 

3 
- CHCT eMa K OOpllHH8 T 3Mynh C HH . 


