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BHlllllHKOB B.B. II /lp. Pl • 11321 

OueHKH TO'IHOCTHblX xapaKTepHCTHK MarHHTHoro HCKpoeoro 
cneKrpoMerpa 011 Hl1 

PaccMarpuea;orcH TO'IHOCTHbia xapaKTepucruKH MarHHTHoro ucKpoeoro 
cneKrpoMerpa ua ucuoee auanH3a rpeKoe qacruu ny'IKa, flpoeeaeno pa3aene
uue cnyqailHblX H CHCTeMBTH'IeCKIIX Oll!H60K cneKTpOMeTpa H onpe/lGRO!lbl 
ux eenH'IHH~. OruocurenbHBH omH6Ka e onpeaeneHHH HMnynbca qacruu 
ny'IKa 40 fsB/c e MarnHTHOM none cocrae11na .\p/p :::0,5%. Om116Ka e onpe-• 

ll(:!Rei!HH KOOplliiHaT ucKp H3-3a npocrpancreen_Hb!X ¢nyKryauuil asp"' 0,3 MM, 
roqnocru onpeaeneHuH yrnoe: rny611nHoro - 8A " 0,12 Mpaa u B3HMy
ranbHoro- sci> " 0,15 Mpaa. Pe3yRbTBTbl DOKB3b!BB!OT BblCOKHe TO'I
HOCTHble XapaK'repHCTIIKH HCKpoeoro ClleKTpOMeTpa, Y4eT CHCTeMBTH'IeCKHX 
omu6oK np11 onpeaeneHIIII Z -Koopallnarbt IICKp no3eonnr yMeHblllHTb 
omu6Ky e onpeaeneunu rny6uuuoro yrna npuMepuo e nonropa pa3a 11 ceecr11 
ee /lO BORII'IHHbl 0,07 , Mpa/l, 

Pa6ora Bbtnonuel!a e ;la6oparop1111 HllepHbtX npc6neM Ol1Hl1. 

Coo6meHHe 06bellHHeHHOro HHCTHTyTa H!lepHblX HCCilellOBBHHli. Lly6Ha )978 

Vishnyakov V.V. et al. Pl • 11321 

Evaluation of Accuracy Characteristics of the Magnetic 
Spark Spectrometer of J!NR 

The accuracy characteristics of the JINR Ma~netic Spark 
spectrometer are considered by analyzing beam particle tracks. 
Statistical and systematic errors of the spectrometer were sepa
rated and their values were estimated. Momentum resolution for 
40 GeV/c particles in the magnetic field is ~p/p = O,So/o, spark 
spatial coord(nates error§ are a sp = 0,3 m"TI, 9eep and ·azimuthal 
angles accuracies are oA = 0.12 mrad and oq, = 0,15 mrad, 
respectively. The results point to high accuracy characteristics 
of the spectrometer. A deep angle error may be reduced one 
and half times by taking into account systematic errors when 
determining spark Z-coordinates, 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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© 1978 06'heJlHH6HHbiR IIHCTHTYT Rtl6pHb1X HCCR6JlOBBHHit /1y6Ha 

Ba:>KHhlMH napaMeTpaMH MarHHTHhlX HCKpOBbiX cneKT

poMeTpoa JIBJHIIOTCJI BenHl.JHHa HMflYilbCHOrO pa3pemeHHJI 

H BenHl.JHHbl npOCTpaHCTBeHHOH H yrnOBblX TOl.JHOCTeH, KO

TOphle, a cao10 oqepe,nL, onpe.nen.1110T pa3pemeuae no au

aapaaHTHOH Macce H nepe,naHHOMY HMnynLcy .nn.11 accne

,nyeMblX CHCTeM l.JaCTHU /eM., HanpHMep, /1/ j. 3TH xapaK

TepHCTHKH onpe,nen.IIIOTCJI B OCHOBHOM TOl.JHOCTbiO perHCT

paUHH TpaeKTOpHH l.JaCTHU B HCKpOBblX KaMepax cneKTpo

MeTpa. flpOCTpaHCTBeHHaJI TOl.JHOCTb perHCTpaUHH 3aBHCHT 

OT p.11,na OiliHfiOK - cnyl.JaHHhiX H CHCTeMaTHl.JeCKHX. K cny

l.faHHbiM OTHOCJITCJI H3MepHTenLHble OiliHfiKH H «iJnyKTyaUHH 

HCKp B KaMepax OTHOCHTenhHO TpaeKTOpHH l.JaCTHUhl. Cac

TeMaTHl.JeCKHMH JIBilJIIOTC.II OiliHfiKH, CBJI3aHHhle C ,L(HCTOpCHJI

MH OflTHl.JeCKOH CHCTeMbl H BOCCTaHOBneHHeM penepHbiX 

MeT OK B npOCTpaHCTBe. 

U.enLIO .nauuou pa6oThl JIBn.llnocL pa3,neneuae cnyqau

Hhlx H CHCTeMaTHl.JeCKHX OiliHfiOK npOCTpaHCTBeHHhiX H KH

HeMaTHl.JeCKHX napa~~1TpOB MarHHTHOrO HCKpOBOro cneKTpo

MeTpa MHC 011JU1 · " H onpe.neneuae aenHl.fHH 3THX ouJH6oK. 

OueHKH npocTpaHCTBeHHhlX TOl.JHOCTeH 6hlnH nonyl.feHhl .nn.11 

Ka:>K.L(OH OflTHl.JeCKOH HCKpOBOH KaMepbl /011K/. Y cpe,nHeHHe 

3THX BenHl.JHH onpe,nenJieT TOl.JHOCTH cneKTpOMeTpa. 

AHanH3 npoBe,L(eH Ha OCHOBe H3yl.JeHHJI TpeKOB l.JaCTHU 

nyl.JKa, c«iJoTorpa«iJHpOBaHHbiX npH BblKillOl.JeHHOM MarHHT

HOM none cneKTpOMeTpa, ycTaHOBneHHOrO Ha nyl.JKe flHOHOB 

c HMnynLCOM 40 T:JB/c ua ycKopaTene 11WB3. llneHKH, 

co.nep:>KalUHe TaKHe «iJoTorpa«iJau, 6blnH nonyl.feHhl B Ka:>K,noM 

ceauce pa6oTbl cneKTpoMeTpa, l.JTO .nano B03MO:>KHOCTL 

H3Yl.JHTb TOl.JHOCTH CfleKTPOMeTpa H CBJI3H CHCTeM KOOp,na

HaT cneKTpOMeTpa H npOBOilOl.JHbiX KaMep, HCflOilb30BaB-
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IIIHXCJI AllJI onpeAeneHHJI TpaeKTOpHH qaCTHQ,, naAaiOil.UIX 
ua MHllleHL. ,lJ;nB auannJa 6wnu ucnonLJoaauw TPH nneHKH, 
nonyqeuuwe a paJHLIX ceaucax /nneuKa H!!342 - AeKa6pL 
1975 r., H!!649- ceHTB6pL 1976 r.,H!!953- AeKa6pL 1976r./. 
Co6LITHB, COAep>KaJ.Une TOnLKO OAHY qacTHUY nyqKa, HlMe
pBnncL Ha aBTOMaToqecKOM H3MepHTellLHOM ycTpOHCTBe 
HPD JlBTA OHJIH /3/ H o6pa6aTLIBanncL no nporpaMMe 
reoMeTpuqecKo:ii: peKOHCTPYKUHH. CTaTHCTuqecKnii auann3 
nonyqeuuo:ii: uuclJopMauuu npoaeAeH no cneuuanLuo:ii: npo
rpaMMe, ucnonLJYIOJ.Ueii o6cny>KuaaiOIUYIO cncTeMy I 47. 

IIPOrPAMMA FEOMETPHlJECKOH 
PEKOHCTPYK#HH 

BoccTauoaneuae npocTpaHCTBeuuoB: KapTauw accne
AYeMLIX TpeKOB npOBOAallOCL C nOMOJ.ULIO cneuaanLHOH npo
rpaMMLI MOrMl. 3Ta nporpaMMa uanucaua ua anropaT
MaqecKoM JI3LIKe ci>OPTPAH B COOTBeTCTBaa C Tpe6oaa-

/-j 
HaJIMa cacTeMw raApa I 

0 AllJI 3BM CDC-6500 a npeAHa3Ha-
qeua AllJI peKOHCTPYKUHa OAHHOqHLJX Tpei<OB B$OTOrpa4Ja
pyeMOM 06'beMe cnei<TpOMeTpa. 

lfCXOAHLIMa AaHHLIMa AllJI nporpaMMLI JIBllJIIOTCJI OT
clJanLTpOBaHHble B JanacaHHble Ha MarHaTHYIO neHTy pe-
3ynLTaTLJ CKaHapoBaHaJI CTepeocHaMKOB Ha aBTOMaTe Tana 
HPDi3~llporpaMMa MOrM1 noArouJieT noA cnapanL Me
TOAOM HaaMeHLlllaX KBaApa TOB TpeK, o6pa30BaHHbiH BOC
CTaBHOBlleHHbiMa B npOCTpaHCTBe aCI<paMH. llocne pe
KOHCTPYI<UaB Ka>KAOrO C06WTaJI nporpaMMa clJopMapyeT BLI
XOAHOH MaCCBB AaHHLIX, COAep>KaJ.Ua:ii: X, Y a Z -I<OOpAa
HaTLJ * BOCCTaHOBneHHLIX B npOCTpaHCTBe aCI<p; ~y , ~Z -
OTKllOHeHHJI BOCCTaHOBneHHLIX KOOpAaHaT aci<p OT COOT
BeTCTBYIOJ.UBX KOOPABHaT ToqeK noArouoquoro Tpei<a; A , 
¢, ~ , ~¢ - rny6aHHLIH a aJaMyTanLHLIH yrnLI TpeKa 
H ax Ollla6I<u; 1/R - I<paBHlHY oi<py>KHOCTa, JIBnJIIOJ.UeB:cJI 
npoei<uaeB: cnapana ua nnoci<OCTL XY. ,lJ;nJI AanLueiilllero 
auanaJa pe3ynLTaTw pa6oTLI nporpaMMLI JanacwaaiOTCJI 
ua MaruaTHYIO neHTy ana neqaTaiOTCJI. 

' OcL X uanpaaneua BAonL cneKTpoMeTpa, ocL Z - no 
aepTaKana. 
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IIPOCT PAHCTBEHHOE PA3PEmEHHE 
OIITHlJECKHX HCKPOBbiX KAMEP 

Mepo:ii: npocTpaucTaeuuoro paJpellleHHB KaMep 6yAeM 
CqHTaTL pa3HOCTH Me>KAY H3MepeHHbiMH 3HaqeHHJIMH KOOp
AHHaT HCKp H KOOPAHHaTaMH ToqeK, peKOHCTpyupoBaHHbiX 
no nporpaMMe MOrMl. 

JiyAeM paCCMaTpHBaTL yKa3aHHLJe pa3HOCTH KaK cnyqa:ii:
HLJe oenuquuw. TorAa cncTeMaToqecKoe cMeJ.Ueuue ncKpLI 
B i- H KaMepe no Z- HllH Y- KOOPAHHa Te OTHOCHTenLHO pe
KoucTpyupoaauuoro TpeKa I ,\zi u Ai~ I MO>KHo onpeAe
nnTL KaK aenuquuy JuaqeuuJI oueuKH cpeAHero cooTBeT
CTBYIOIUero pacnpeAeneHHJI no AaHHOH BLJ60pKe H3MepeHHLIX 
TpeKOB. llpu 3TOM lllHpHHLI 3THX pacnpeAeneHHH, onpeAe
nJieMLJe HX CTaHAapTHLIMH OTKllOHeHHJIMH a z, a y, xapaK
TepH3YIOT COBOKynHOCTL cnyqaHHLIX OIIIH60K: 

a/ H3MepHTellLHOH; 
6/ pa36poca HCKp a KaMepe, onpeAenBeMoro MexaHH3-

MOM $opMHpOBaHHJI HCKpLI; 

B/ OIIIH60K BCneACTBHe OnTuqeCKHX AHCTOpCHH H T ·A· 
Ha puc.__l__E, e npeAcTaaneuLI rpa$nKH cncTeMaTuqecKnx 

cMeiUeuu:ii: .\ Y. u t\Z . KaK <I>YHKUHH uoMepa OHK, a ua 
I I 

puc. 1 c, d - auanoruquLie rpa$HKH cTaHAapTHLIX OTKnoue-
uuB: /nneuKa H!!649/. Ha puc. 1 a,b npnBeAeHLI TaK>Ke AnB 
cpaaueuuJI peJynLTaTLI o6pa6oTKH nneHKH ~953, nonyqeu
uoB: B ApyroM ceauce. Cpaaueuue peJynLTaToB yKaJwaaeT 
ua ueJuaquTenLHLie H3MeueuuJI 3THX aenuquu oT ceauca 
K ceaucy, H, KaK ClleACTBHe 3TOrO, Ha B03MO>KHOCTL HX 
yqeTa AllJI ynyqllleHHJI npocTpaHCTBeHHOrO pa3pellleHHJI. 

PaccMaTpHBaJI, B CBOIO oqepeAL, 3Haqeuae CHCTeMaTH-
qeCKOrO CMeJ.UeHHJI :\y-:-, Ai~ B i-ii KaMepe KaK 1-e 

I I 
3Haqeuae ueKoTopoB: cnyqaB:uoB: aenaquubl ~Y. AZ, MO>KHO 
nocTpOHTL ee pacnpeAeneuue I puc. 2 a,b, nneui<a .N!!649/. 
llapaMeTpw 3Toro pacnpeAeneuas xapai<Tepa3yiOT cnei<T
poMeTp a nenoM a JaaacJIT OT ueaAeHT¥'1HOCTH OHJC. 

B cooTBeTCTBaa c MOAenLIO petcoucTpyupoBauuoro Tpe• 
I<a Mbl AOn>KHLI O>KaAaTI., qyo aenaqauw 3HaqeuaB: oueuoi< 
cpeAHax pacnpeAeneua:ii: A Y a ,"lZ AOJDKHLI 6wTL 6na3I<BMa 
K HYniO. CTaHAapTuwe OTKnoueuaJI Aauuwx pacnpeAeneuaB: 
onpeAenJIIOTC.II B ocuoauoM onTaqeci<aMa AacTopcaJIMa OHK, 
a paBHLI COOTBeTCTBeHHO 0,16 a 0,80 MM. 
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/CnAOIUHQJI AUHUJI • nA€HKQ Ji!!649, 36f!300'1KU - nAeHKa 
Ngf}53/. 
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Puc. 2. PacnpeoeAeHue eeAU'lUH ~Y.~Z. ay U a Z • 

OueHKa BKJia,IJ,a B BeJIHlJHHbl a /\y H a 3,z OIIIH6KH, CB.H. • 

3aHHOH C HeTO'IHhlM BOCCTaHOBJieHHeM penepHhlX MeTOK 

ClleKTpOMeTpa, npHBO,!J,HT COOTBeTCTBeHHO K BeJIHlJHHaM 

0,06 u 0,4 MM. 3Ta oueuKa nonyqeua ua ocuose onpe,IJ,ene

HH.H. CHCTeMaTHlJeCKHX OTKJIOHeHHH H306pa~eHH.H. penepHbiX 

MeTOK Ha CTepeonpoeKUH.H.X OT JTaJIOHHbiX nono~eHHH. 

PaCCMaTpHBa.H. auanorH'IHO CHCTeMaTHlJeCKHM CMe~e

HH.H.M pacnpe,IJ,eneuue cnyqaifuoii senH'IHHhl, 3Ha'leHH.H.MH 

KOTOpOH .H.BJI.H.IDTC.H. 3HalJeHH.H. OUeHOK CTaH,IJ,apTHbiX OTKJIO· 

ueuuii no Y -H Z- Koop,IJ,HHaTe uy, az ,!J,JI.H. Ka~,IJ,oii KaMepbi, 

nonyqaeM aenH'IHHbi 3HalJeuuii oueuoK cpe,IJ,uero npocT

paucTseuuoro pa3pemeuu.H. B 011K no aceMy cneKTpoMeTpy 

no Y: u Z -Koop,IJ,HHa!_e /nneHKa .N!!649/: 
a y= 0,28 MM, a z = 0,57 MM. 

Pacnpe,IJ,eneHH.H. BeJIH'IHH ay H a z npe,IJ,cTasneHbl ua puc.2c,d 
B ma6A. 1 npuse,IJ,eHhl BeJIH'IHHbl a ;r- , a~- , a Y

H 0Z Ta~e H ,!J,JI.H. nneHOK .N!!342 H .N2953. 'k~,!J,ai H3 :HHX 

BeJIHlJHH He3HalJHTeJibHO H3MeH.H.eTC.H. OT ceauca K ceaucy, 

'ITO yKa3hlBaeT Ha ,!J,OCTaTO'IHYIO CTa6HJibHOCTb pa60Tbl 

cneKTpOMeTpa. bOJiblliYIO BeJIH'IHHY ay ,!J,JI.H. nneHKH *953 
MO~HO· 06'LJICHHTb yBeJIH'IeHHeM Ja,IJ,ep~KH HMnyJibCIIOrO 

nHTaHH.H. 011K npHMepHO Ha 0,3 MKC. 
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Ta6Aut~a 1 

Ji a.1eY.Ka 342 649 953 

d(J';j:. 'w 0,!3 O,IG 0,!6 

G5 .6"i:, ' JOt I,OI 0,80 0,79 

c;r- ' w 0,30 0,28 0,40 

;;;r: ' w 0,68 0,57 0,7! 

w 0,29 0,27 0,39 

J d:, +46i_,, Wl 
0,!3 O,II 0,13 

(fiR> , 10-6cy-l 0,44 0,13 0,03 

S' I-'*(f;jll)-l '"4)..... -(•'f't c 
1,:.G5 1,!9 !,43 

R = 0 /_c) ( ~ 2 ' Kll !4,7 !6,5 !3,0 

ez 0,20 0,19 0,24 ~ = cfR. ,w 

d. - 3,5'6!1 
:s-In' ,w 

0,17 0,!5 0,21 

P= d/ J(l/p}, raB/c 
8000 8400 7000 

r ' lolpa,n 0,16 0,15 0,19 

b, ' lipa.n 0,16 0,12 0,12 

lb!CJIO COCl!.!THlil 76 89 87 

n - cpe,llHee IJl!CJIO 39 42 45 :roiJeK Ha rpeKe 

PA3,4EJIEHHE OHIHEOK 

HcnonLJYH AaHH~e o aenuquHax cpeAHeKBaApaTuqH~X 

OTKnoHeHHH no Y-H Z-KoopAHHaTaM, nonyqeHHble Hl pe

KOHCTPYKQHH TpeKOB B llpOCTpaHCTBe H peKOHCTpyKD;HH Tpe

KOB B ABYX CTepeonpoeKD;HHX, MO~HO llOCTpOHTb CHCTeMy 

ypaBHeHHH OTHOCHTenLHO B03MO:>KHLIX OWH60K: 
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I 
;1 

1 
I 

a 2 =a 2 +a2 +a2 
Yl sp m dl 

a 2 =a 2 +a 2 +a 2 
Y2 sp m d2 

a 2 = a 2 + La 2 + a 2 + a 2 
/1/ 

Y sp 2 m dl d2 

2 2 2(1 2 2 2 a = a + 4.\ -a +a + a 
Z sp 2 m dl d2 ) ' 

rAe asp - OWH6Ka, CBH3aHHaH CO CMeiD;eHHeM HCKpbl, 

am - HJMepuTenLHaJI owu6Ka H ad - owH6Ka, o6ycnoaneH
HaJI AHCTOpCHJIMH cTeKon OHK. Ilpu nocTpoeHHH CHCTeM~ 

/1/ CAenaHO AOllyiD;eHHe 06 H30TpOllHOCTH B llpOCTpaHCTBe 

clJnyKTyan;Hii: HCKP~. T.e. ay sp=az sp'""'asp. H3MepHTenLHaJI 
OWH6Ka TaK:>Ke npeAnonaraeTCH OAHHaKOBOH npH H3Mepe

HHJIX Ha o6eux cTepeonpoeKD;HHX. IIpeAnonaraeTcJI, qTo 

onTuqecKHe AHCTopcHH OHK paJnHqHbiM o6paJOM npoJIB· 

nJIIDTCJI Ha Ka~AOH CTepeonpoeKD;HH,AnH nepBOH H BTOpOii: 

npoeKD;HH COOTBeTCTBeHHO BBeAeHbl a dl H a d2 • 
KaK o6wqHo, JAeCL .\ = L/B- cTepeoclJaKTop, rAe B -

paCCTOJIHHe Me~AY OllTHqeCKHMH OCJIMH 06'beKTHBOB, a 

L - paccTOJIHHe AO 4>oTorpaclJHpyeMoro o6'.t.eKTa. 

PewaJI CHCTeMy /1/ AnJI KruKAOH H3 KaMep, nonyqaeM 

Ha6op~ BenHqHH a·sp, aim, aidl H aid2 ,i=1,2, ... 50. 
J u 6 PaccMaTpHBaJI Ka:>KA~H H3 3THX Ha OpOB KaK MHO:>KeCT-

BO 3HaqeHHH HeKOTOpOH cnyqaii:HOH BenHqHH~ H CTpOJI 

COOTBeTCTBYJOID;He pacnpeAeneHHH, Mbl nonyqaeM BenuqHHY 

3HaqeHHJI OD;eHKH cpeAHero Ka:>KAOH H3 OWH60K: 

a/ npocTpaHCTBeHHoii: clJnyKTyan;HH nono~eHHJI ucKp~ 

asp == 0,29 MM, 

6/ H3MepHTenLHOH OWH6KH 

a; == 0,09 MM, 

B/ AHCTOpCHH OHK 

a;;-== 0,05 MM. 

3TH AaHH~e nonyqeHhl npu o6pa6oTKe nneHKH H2342. 
B ma6A. 1 npHBeAeH~ aenuqHHbl asp H nonHoii: HJMepu
TenLHoii: owH6KH, BKnroqaroiD;eii: AHCTOPCHH OHK, AnJI acex 

Tpex nneHOK. 
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~nB cpaaueHHB npuae~eM 3Ha'leHHB cpe~HeKaa~paTH'I· 
HOrO pa36poca OT~enLHhiX HCKp OTHOCHTenLHO peKOHCTpyu
poaaHHOH TpaeKTOpHH H H3MepHTenLHYIO OWH6Ky H3 pa6o • 
Thl /6/ /HCKpOBhle KaMephl B MarHHTHOM none/: 

a 8 p = 0,18 MM, 
am = 0,09 MM. 

Pa3uuuy aenH'IHH a , nony'leHHLIX a ~auuo:H pa6oTe H pa-
6oTe/6/ MO:>KHO o6~BCHHTL pa3nH'IHeM B 3a~ep:>KKaX HM· 

' nynLcHoro nHTaHHB OHK, a TaK:>Ke, B03MO:>KHO, anHJJ:HHeM 
MarHHTHoro nonJJ:. 

B pa6oTe I 1/ npuae~euo cooTHoweuue a, 2 = 3,5a y , 
nonyqeuuoe ~nB cneKTpoMeTpa MHC OHRH /2; ua ocuoae 
~aHHhiX crreKTpOMeTpa l.J.EPH /6/ C y'leTOM pa3nH'IHJI B 
K034>4JHUHeHTaX yaenH'IeHHJI OIITH'IeCKHX CHCTeM 3THX ClleKT· 
pOMeTpOB. 0~HaKO BBe~eHHe 3TOrO COOTHOWeHHJI He onpaa
~aHO BBH~Y cna6oii: KOppenBUHH a y H a z : OCHOBHOH BKna~ 
B a y /- Ha 900/o/ BHOCHT asp • a B a z /- Ha 80o/o/ -
a , ,nonHaJJ: H3MepHTenLHaJJ: owu6Ka. HcnonL30BaHHe npu-

m I I 

Be~eHHOrO COOTHOWeHHB B pa6oTel1/ ~nJI MO~enupoBaHHB 

Morno npuaecTu K HeTO'IHLIM pe3ynLTaTaM. 

YFJIOBOE PA3PEIHEHHE CIIEKTPOMETPA 

YrnoBLie wupHHLI nyqKa qacTHU, ua KOTopoM npoao~u
nucL H3MepeHHJI, COCTaBnJinH a¢ = 0,4 Mpao H a A = 
= 0,6 Mpao /a3HMyTanLHLIH u rny6uHHLIH yrnLI/. IIony
'leHHLie npH 3TOM BenH'IHHhl 3Ha'leHHH O!i~HOK pa3peweHHH 
cneKTpOMeTpa 6LinH COOTBeTCTBeHHO 0 -1 = 0,15 MpaO 

- <p -
!!_8A =0,12 Mpao /~nJJ: nneHKH N2649/. ~aHHLie o 8¢ u 
o A no seeM nneHKaM npuae~eHLI a ma6A. 1. B~nH'IHHa 
8¢ H3MeHJJ:eTcJJ: a npe~enax 0,15-'- 0,19 Mpao, a oA - oT 
0,12 ~o 0,16 Mpao. __ 

OueHKY aenH'IHHLI o A MO:>KHO TaK:>Ke nony'IHTL, uc
nonL3YJJ: ~aHHhle 0 rrpOCTpaHCTBeHHOH TO'IHOCTH B BepTH· 
KanLHOH nnOCKOCTH a- H a-: 

z tlz 
-

oA 

vf2 v~2+a2 
z t-.z 

vn/2 . u2 
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r~e D " Cpe~Hee 'IHCnO TO'IeK Ha TpeKe, f • ~nHHa CrreKT· 
poMeTpa. HcnonL3YJJ:, uanpuMep, ~aHHLie, nony'leHHLie ~nB 
nneHKH N2649, ua:H~eM o A = 0,13 Mpao. 3Ta aenH'IHHa 
6nH3Ka K Haii:~eHHOH B rrporpaMMe reoMeTpH'IeCKOH pe
KOHCTPYKUHH. 0TCID~a TaK:>Ke cne~yeT, 'ITO ycTpaHeHHeM 
CHCTeMaTH'IeCKHX CMe}UeHHH (a t\z = 0) MO:>KHO ~06HTLCB 
yMeHLWeHHJI OWH6KH B Orrpe~eneHHH rny6HHHOrO yrna npu
MepHO a nonTopa pa3a. 

KYCOfJHO-JIHHEHHAJI MO,I(EJih 
TPEKA fJACTH.Qhl IIYfJKA 

B Mo~enu TpeKa, ucnonL3yeMoii: a nporpaMMe MOrM1, 
peKOHCTpyKUHJI TpaeKTOpHH 'laCTH.Uhl Be~eTCJI no BCeii: ~nu
He ClleKTpOMeTpa, T.e. auanH3HpyiOTCJI O~HOBpeMeHHO Bee 
H3MepeHHhle KOOp~HHaTLI HCKp, rrpHHa~ne:>KaiUHX TpeKy. 

0nTH'IeCKaJI CXeMa cneKTpOMeTpa MO:>KeT 6biTL rrpe~
CTaBneua KaK IIJITL onTH'IeCKHX CTepeoKaHanoB, CBJI3aH· 
HhiX ycnOBHBMH "HerrpephiBHOCTH" TpaeKTOpHH 'laCTH.Uhl 
/ny'IKa/ ua rpauuuax Me:>K~y KaHanaMH. B 3TOH CBB3H 
B03HHKaeT BOrrpoc 0 paCCMOTpeHHH MO~enu TpeKa, npe~
cTaBnJJ:IOIUeii: TpaeKTOPHIO a au~e rrJJ:TH yqacTKOB. Pac'leT 
.n.enaeTcJJ: a npe~nono:>KeHHH, 'ITO MarHHTHoe none cneKT
poMeTpa B=O. Ha Ka:>K~OM H3 yqacTKOB BLI6upaeTCJI nu
ueii:HaB MO~enL TpeKa B BH~e ypaBHeHHH rrpJJ:MOH B ~BYX 
nnocKOCTBX Oxy u Oxz: 

y = (tga ) • x + a 
yx Y 

z = ( tg a ) • x + a 
ZX Z 

rpaHHUhl KaHanoB HaXO~JITCB B 'leTLipex rrnOCKOCTJIX, pac· 
nono:>KeHHLIX Me~y 6noKa:wu cneKTpoMeTpa: X 1 = -150 CM, 

X2= ·50 CM, X 3 =50 CM, X
4

= 150 CM • B CHCTeMe Koop· 
~HaT ClleKTpOMeTpa. 

CrreKTpoMeTp MO:>KeT 6LITL TenepL oxapaKTepH30BaH 
pacnpe~eneHHBMH nuueii:HLix 
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!\ =(a - a y. 
yi yi+l I 

llz. =(a -a 
I zi+l zi 

= 1,2,3,4. 

H yrnoBbiX 

lla = (a - a 
yx i yx i + 1 yx i 

1\azx ~ (azx - azx 
i i + 1 i 

paccornaCOBaHHH np.RMbiX yqacTKOB TpaeKTOpHH qaCTHU 

B rpaHuqHbJX nnocKOCT.RX. BenuqaHbl 3THX paccornacosa

HHH HenocpeJJ,CTBeHHO CB.R3aHbl C CHCTeMaTuqecKHMH CMe

I.I.{eHH.RMH, onpeJJ,en.ReMbiMH JJ,HCTopcH.RMH cTeKon OHK u 

HeToqHOCTbJO BOCCTaHOBneHH.R penepHbiX MeTOK cneKTpO
MeTpa. 

Ta6AUfla 2 /no nneHKe .N!!649 I 

~XCM 
napaMeTp' 

-ISO -50 +50 +I 50 

i'ly, MM O,Oo±0,04 -0,20!0,04 o,o.s!o,o4 -o,or±o,C3 

1\z, MM I,82!o,IO I,3CJ!O,IO -I,22!0,G7 0,54!0,!0 

lla yx ' Mpa.u o,2o±o,o7 0,03!0,06 o,oo±o,o5 -o,za±o,o7 
lla 

' Mpa.Q 0, 07!o, I5 0,32±0,20 I,2Q±O,I4 -!,74±0,14 zx 

HMIIYJlhCHOE PA3PEJJJEHHE CIIEKTPOMETPA 
H PA.alfYC JJO)I(HO.Jl KP.HBH3Hhl 

TpeKH qacTHU nyqKa, nonyqeHHble B pe3ynbTaTe reo

MeTpuqecKoB: peKOHCTPYKUHH no JJ,aHHbiM H3MepeHHH Ha 

nneHKe, JJ,n.R cnyqa.R BbiKnJOqeHHoro MarHHTHoro non.R HMe

JOT HeKOTopyJO flO)I(HyJO KPHBH3Hy, CB.R3aHHYJO C npocT· 
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I 

I 

paHCTBeHHbiMH clmyKTyal{H.RMH HCKp B KaMe pax, MHOrO

KpaTHbiM pacce.RHHeM H H3MepHTenbHbiMH OWH6KaMH. B Ha

WeM cnyqae OCHOBHOH BKnaJJ, BHOCHT OWH6Ka H3- 3a npo

CTpaHCTBeHHbiX ciJnyKTyal{HH nono>KeHH.R HCKp asp"" 0,3 MM. 

Ha puc. 3 npeJJ,cTaaneHo pacnpeJJ,eneHue 3HaqeHHH aenu

quHbl no>KHOH KpHBH3Hbl TpeKoa 1/R. H3 3Toro pacnpeJJ,e

neHH.R JJ,n.R carHTbl nonyqaeTc.R 

e 2 
1 

a = -a(-) = 0,20 MM, 
8 8 R 

rJJ,e e · JJ,flHHa cneKTpOMeTpa. 

Puc. 

N 
30 

20 

10 

-0.3 0 0.3 10-5cM-t 1/R 
3. PacnpeoeAeHue AOJKHOU Kpuau3Ht.r •peKoe 1/R. 
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TaK KaK L'!p/p = L'!s/s, TO B npeAnonolKeHHH cna6oil 3a
BHCHMOCTH senH'IHHW OWH6KH carHTW OT MarHHTHOrO nonB 
OTHOCHTenbHaB OWH6Ka B onpeAeneHHH HMnynbca 'laCTHIJ, 

nyqKa 40 F3B/c B MarHHTHOM none 18 K3 COCTaBHT 

L'!p/p :: O,So/o. MaKCHManbHWH H3MepHMhlH HMnynbc cneKT
poMeTpa npH JTOM P 0 = 8·10 3 F3B/c. 

B ma6A. 1 npHBeAeHw senu'IHHW MaKCHManbuo H3Me-
puMoro paAHyca R = a( R) :::: 15 KM H cpeAHeH TO'IHOCTH 
H3MepeHHB BenH'IHHW, o6paTHOH BenH'IHHe HMnynbca ti(l/p), 
pacc'IHTauuoii AnB cneKTpoMeTpa c MarHHTHbiM noneM 
/18 K3/. B JTOH lKe Ta6nun.e npuseAeHbi TaKlKe 3Ha'leHHB 
senuquuw a 8 AnB scex nneuoK, onpeAeneuuwe no paAHYCY 

3 5. (J 

no:>I<HOH KpHBH3HW H ua OCHOBaHHH 4JopMynhl a '' ~----..L-
s -vn 

/n - 'IHCnO TO'IeK Ha TpeKe/, npeAnOlKeHHOH B pa6oTe/ 71 . 

Bbi'IHcneuuwe 3uaqeuuB senH'IHHhl us 01ca3anucb ua 15-
20o/o MeHbllle, 'I eM onpeAeneuuwe no paAuycy nolKuoii Kpu
BH3Hbl. 

)l.mt n!!_~HKH N!!342 nonyqeua cpaBHHTenLuo 6onbllla.ll se
JIH'IHHa ( 1/R), 'ITO, no- BHAHMOMy, CB.Il3aHO C He60JiblliHM 
OCTaTO'IHbiM noneM B MarHHTe cneKTpOMeTpa /OKOno 50 3/. 
3TO npeAnOJIOlKeHHe nOATBCP)I(AaeTC.Il HanH'IHeM :J4J4JeKTa 
CTarrepuura /cMellJ,eHH.Il JneKTpOHOB HOHH3aiJ,HH B CKpemeH
HbiX JJieKTpH'ieCKOM H MarHHTHOM nOJIBX/ B JTHX H3Mepe
HH.IIX. 0THOCHTenbHOe CMemeuue HCKp 2d = 0,07±0,02 MM. 
)l.n.11 ~syx Apyrux nneuoK JTOT :J4l<beKT ue o6uapylKeu. 

Pe3ynLTaThl Aauuoil pa6oTbi noKa3biBaiOT, 'ITO TO'IHOCT
Hbie XapaKTepHCTHKH MarHHTHOrO HCKpOBOrO cneKTpOMeTpa 
011R.l1 .IIBJI.IIIOTCB AOCTaTO'IHO BhlCOKHMH, OAHaKO He06XOAHMa 
AOnonHHTenbHaB pa6oTa no YCTpaHeHHIO CHCTeMaTH'IeCKHX 
OlliH60K. Y'leT CHCTeMaTH'IeCKHX OlliH60K npH onpeAeJieHHH 
Z- KOOp~HHa Tbl HCKp fl03BOnHT yMeHbWHTb OWH6Ky B onpe
Aeneuuu rny6uuuoro yrna npuMepuo B nonTopa pa3a u cae
CTH ee AO BCJIH'IHHbl 0,07 Mpao. 

B 3aKJIIO'ieHHe aBTOphl C'IHTaiOT CBOHM npHBTHbiM ~on
rOM Bblpa3HTb 6narOAapHOCTb 11.M.BacuneBCKOMy 3a noA
AeplKKY H nOCTOBHHhlH HHTepec K pa6oTe. ABTOpbl npH3Ha
TeJibHbi M.A.Auaubesoil u COTPYAHHKaM 00<1>11 JIBTAOI1Rl1 
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3a npose~euHe H3Mepeuuil ua HPD. AsTopw 6naroAapuw 
JI.K.JIWTKHHY 3a npeAOCTaBneHHe OnTH'IeCKHX KOHCTaHT 
H r .H.JIHTBHHOBOH 3a nOMOllJ,b npH o4JopMneHBH pa60TW. 
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