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BuuorpanoB B.B. H np. 1 - 10997 
nporpaMMa MonenupoBaHHH nnH onuonneqeBoro MarHHTHoro 
RCKP0B0l'0 cneKTP0MeTpa C 6ecctiam,MOBblM C'&8M0M BH4iopM81lHH 

OnucbrnaeTCH nporpaMMa MonenupoBaHHH nnH onuonneqeBoro 6ecctiam.
M0Boro cneKTpoMeTpa Ha 0CH0Be HCKp0BblX npoBonoqHblX K8Mep. Pe3ym.Ta
Tbl MonenapoBaHRH acnom,3y10TCH npa onpeneneuaa pa3pewa10max cnoco6-
uocreA cneKTpoMerpa, a T8KlKe npa oTnanKe nporpaMM noHCKa H pexoa
crpyxllHH co6b!THR. 

Pa6ora Bbmonaeaa B na6opaTopaa HnepHblX _npo6neM OHHH. 

Coo6 .. e■■e 061.eAUenoro ncT■T)'Ta uepura ■ccaeao-■■1. ,Ayl■a 1977 

Vlnogradov v.B. et al. 1 _ 10997 
A Modeling Program for the SlnaJ.e-Arm Spark 
Fllmless Spectrometer 

A modeling program for the single-arm spark fllmless spectro
meter is described. Results of modeling may be used at determlnlng 
spectrometer resolutions and at testing of programs of search and 
reconstruction of events. 

'l'he investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Communtcauon of tbe lo1Dt IDaUtute for XuclearRHearcla. DullDa 1177 

@ 1977 OtSWOHH■II· lf■C■U,1■ .. 0.,,.11.ra,ccA•---·~ 
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\ ;;,, 

BBE,[fEHHB 

HaCT0JllllaJl pa6oTa co,nep)KBT 0ilBCaHBe anropBTMa u 
C03,ZJ;aHHOH Ha ero 0CH0Be nporpaMMhl M0,ZJ;eJIBpOBaHBJl ,ZJ;JIJI 
MarHBTHoro ucKpoBoro cneKTpoMeTpa rHIIEPOH c 6ec
l},un&MOBhlM C'beM0M BHl},OpMaUBB. YcTaH0BKa rHIIEPOH 
I puc. 1/, co3,naBaeMaJl B OHJIH coBMeCTHO c H<l>B3 
/CepnyxoB/, npe,nHa3HaqeHa ,ZJ;JIJI BCCJle.ZJ;oBaHBJl 6BHapHbIX 

runep3apJ1.D;OB006MeHHblX npoueccoB 

17+p ➔ K+ x+ (X+:c I+, y+, .. ) /1/ . 
~ 

11+n ➔ K+X0 (X 0 =A,:£ 0 ,Y 0 
••• ) /2/ 

K+n ➔ 11+ X 0 /3/ 

B o6nacTB 3Hepruii 5-20 I'3Bh/. YcTaHoBKa co,nep)KBT 
B0.D;0p0.D;HYIO /,neiiTepueBylO/ MBWeHb T, CUBHTBJIJIJIUBOHHble 
cqeTqBKB s 1-4 ' 6JIOKB BCKp0BblX np0B0JIOqHblX KaMep 
HIIK

1
_

10
, qepeHK0BCKBe cqeTqBKB C 1_5 , ro,nocKOilbl r 1_6 • 

IlyqKoBaJl "qacTb ycTaH0BKB Ha 0CH0Be MarHBTa err -129 
B cucTeMbl HIIK 1...:4 cny)KBT .ZJ;JIJI yToqHeHBJl BMnyn&ca nyq
KOBblX qaCTBU. Ilpo,nyKTbl B3aBMO,ZJ;eHCTBBJl perBcTpupy
lOTCJl wupoKoanepTypHbIM MarHBTHblM cneKTpoMeTpOM C 
MarHBT0M MC-12 B ucKpoBbIMB KaMepaMB HIIK5-10. 

IlporpaMMa HanucaHa Ha Jl3blKe <l>OPTPAH B no3Bom1-

eT pewaT& cne,nyrolllBe 3a,naqu: 
1/ onpe,neJIJITb reoMeTpuqecKylO 34><l>eKTBBHOCTb pe-

rucTpaUBB uccne,nyeMblX npoueccoB; 
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2/ pacc11HTLIBaTL pa3pewaromue cnoco6uocTH cneKT
poMeTpa; 

3/ paCC11HTLIBaTb onTHManLHYIO reoMeTpHIO cneKTpo
MeTpa no OTHOWeHHIO K pa3pewaIOIUHM cnoco6uocT.HM H 
cneumlmKe uccne,I1;yeMLIX npoueccoa; 

4/ HMHTHpoaaTb pa6oTy perHCTPHPYIOIUHX 3neMeHTOB 
ycTaHOBKH An.II nocne,I1;yromeii npoaepKH H oTnaAKH nporpaMM 
pacnoJHaBaHH.11 H reoMeTpH11ecKOH peKOHCTPYKUHH co6w
THH. 

1. M0,4EJIHPOBAHHE COEbITHH 

Co6LITH.H, cooTaeTcTBy1omue npoueccaM / 1/- /3/, re
uepupoaannch MeTO,Il;OM MOHTe - Kapno c noMOIUhlO o6meii 
nporpaMMLI aw11ncne1m.11 qiaJoaoro o6oeMa FOWL /2 / 
,D;n.11 Ka)K,Il;OH BTopH11uoii 11acTHULI onpe,I1;en.11nHch cny11aHHLie 
BeKTOPLI 4- HMnynbCOB, YAOBneTBOP.HIOIUHe 3aKOHY coxpa
ueHH.11 3HeprHH-HMnynLca B peaKUHH. ,D;n.11 y11eTa ,Il;HHaMHKH 
npoueccoa / 1/-/3/ creuepnpoaauHLIM co6LITH.HM npunu
cwaanc.11 Bee wt , nponopuuouanLHbIH 3KcnepnMeHTanb
uoMy AHqiqiepeuueanLHOMY ce11euHIO 

wt -at __ !!.£__,_ A e 

dt 
/4/ 

3,Il;eCb A B a - 3MnHpe11eCKH onpe,Il;eneHHLie napaMeT
PLI / 4/. Ilpe reuepauee ecnonLJoaanc.11 Me TOA Ka.11uTe
liroKneura, npHB0,!1;.HlUHH K CTaTHCTB11eCKOMY o6orameHBIO 
pa3LJrpwaaeMLIX co6blTHH B COOTBeTCTBHB C BeCOM /4/. 
B paMKax nporp~MMLI FOWL 3TOT MeTOA peanHJOBaH 
B BB,Il;e CTaH,Il;apTHOH npoue,I1;ypw. 

BBe,Il;eM CBCTeMy KOOPABHaT, CB.H3aHHyIO C ycTaHOBKOH, 
cornacuo puc. 1 2 /ua11ano KOOPABHaT coaMemeuo c ueuTpoM 
MBweue, och Z imnpaanena BAOnh ny11Ka, och x - napan
nenLHO MarHHTHOMY nonro, a OCh y - nepneH,I1;HKyn.11puo 
nnOCKOCTH xoz ' TaK, 11T06LI OCH COCTaBHnH npaayro 
TpOHKY KOOp,Il;HHaT /. 

Koop,Il;HHaTbl T011KH B3aHMO,Il;eiicTBH.H ny11KOBOH qacTHI.{bl 
C .HAPOM MBWeHH paJLirphIBanecb paBHOMepHO no BCeMy 
o6'beMy MHWeHH. Ocna6neuueM nepau11uoro ny11Ka Ja c11eT 
B3aHMO,Il;eHCTBHH B MHWeHH Mbl npene6peraeM. 
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EcnH yron BblneTa BTopHquoii qacTHUbl o6ecneqHBan 
ee nponeT qepe3 3a3op MaruuTa H perucTpHpyromue 3ne
MeHTbl, TO .nn.11 TaKoro co6b1TH.11 paccquTblBanacb TpaeKTo
pH.11 ,nBB:>KeHH.11 BTOpHquoro Me30Ha C yqeTOM MHoroKpaTHOro 
KynOHOBCKOro pacce.llHB.11 qacTHUbl Ha 3IleMeHTax ycTaHOB
KH. 

,D;n.11 yqeTa HCKa>KeHH.11 4>opMbl TpaeKTOpBH qacTHUbl HJ- 3a 
MHoroKpaTHOro p-cce.llHB.11 HCilOilb3yeTC.ll MeTo,n, OilHCaH
HblH B pa6oTax 15-1/. CyTL ero B cne,nyromeM. 

Ha3oBeM 6noKoM Ha6op H3 npoMe>KyToqHblX o,nuopo,n
HblX cpe,n ycTaHOBKH, 3aaepwa10IUHHC.ll perHCTpupyromeii 
nnOCKOCTblO HCKpOBOH KaMepbl. Ka:>K,na.11 npoMe:>KyToqHa.11 
cpe,na /.3neMeHT 6noKa/ MO:>KeT 6b1Tb oxapaKTepH30BaHa 
KOBapuauuoHHOH MaTpHueii KynOHOBCKoro pacce.11HH.ll /6, 7 /: 

k a2 k k k lk 3 1k 2 
Pi a Yi 0 ,0i - e. - e. 

k I 
Yi 3 1 2 1 

Ci "' = k y ~ k k , 1 
p. ka ka. ka 2 1.. f2 kf 

l y i Ji 0i i 2 

/6/ 
3,necb k 

a Yi. 
ka0i - ,nHcnepcHH B3MeHeHBH npoeKUBH 

,, 
KOOp,nHHaTbl H yrna 
Ta k-ro 6noKa 3a 
3neMeHTe; kPi 

nHqHHaMH k a y i 

HaKnOHa Ha BblXO,ne H3 i - ro 3IleMeH
cqeT MHOroKpaTHOro pacce.llHH.11 B 3TOM 
- Ko34>4>HUHeHT Koppen.llUBH Me)K,ny Be-

H ka O. kf i - TOillUBHa i - ro 
1 

3neMeHTa k - ro 6noKa B CM; 

k 2 
Yi 

2 ( o. 021) 

2 

k k 
1 Ei+t E i 

r--k2 k2 
Xi· Pi+t Pi 

/7/ 

k X· - pa,nHaUHOHHa.11 ,nnHHa 3neMeHTa B CM;kE i , kE i+1 H 
kpi 1 

, , kP'i+1 - COOTBeTCTBeHHO 3HeprHH H HMilYilbCbl 

qaCTHU Ha axo,ne B' i -ii 3neMeHT k - ro 6noKa H Ha BblXO,ne 
H3 Hero. OTMeTHM, qTo 3HepreTHqeCKHMH IlOTep.llMH qac
THUbl Mbl B ,nanLHeiiweM npeHe6peraeM. 
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Ka>K,n:Liii: 6noK B CBOIO 011epe,n:1» MO>KeT 6LITb oxapaKTe
PB30BaH KOBapBal(BOHHOH MaTpuueii: kg, KOTopaH pacc11u
TLIBaeTCJI no cpopMyne /6/ 

kg 
Ilk -
l kT.kC. kT. 

1 1 1 i"" 1 
k .. 1, ... ,m. /8/ 

3,n:eCb kTi - TpaHccpopMal(BOHHaH MaTpuua i - ro 3neMeH-
Ta k - ro 6noKa. 

kT; ~ [: k~;) /9/ 

kLi - paCCTOJIHBe OT KOHI.(a i -ro 3neMeHTa .n:o KOHI.(a 
k- ro 6noKa; n k - 11ucno 3neMeHTOB B 6noKe; m - 11ucno 

6nOKOB. 
KoaapBall,HOHHLie Ma TPBULI ks HMeIOT CTPYKTypy, aua

norH'IHYIO kci : 

(

k 0 2 kpk 0 k 0 l y y 0 
kg "' 

k k
0 

k
0 

k 2 
p Y 0 ° 0 

/10/ 

r.n:e k ay , kae - .n:ucnepCHB H3MeHeHHH KOOP.D:HHaTLI H yr
na HaKnoHa TpeKa Ha BLixo.n:e B3 k - ro 6noKa 3a c11eT 
MHoroKpaTHoro pacce.11HHJ1 Ha JneMeHTax 3Toro 6noKa; 
k p - K034l<PHI.(HeHT KOppenJII.(HH Me>K,n:y k ay H k 00 , Ta-

KHM o6pa30M, MaTpHI.(hl kg nonHOCTblO OilHCbIBaIOT MHO· 
roKpaTHOe KynOHOBCKOC pacceHHHe 11aCTHI.(bl, nponeTaIOII.(eii: 
11epe3 cneKTpoMeTp. 

OTMeTBM, 'ITO npouecc MHOroKpaTHOro KynOHOBCKOro 
pacceHHHJI 3ap.1rnceHHOH 11acTHI.(hl MO)KHO paccMaTpBBaTb 
HC3aBHCBMO B npoeKI.(BH Ha Ka)K,n:yio H3 .D:BYX opToroHanbHLIX 
nnocKocTeii: XOZ u YOZ . B ma6A. 1 onHcaHa cTpyK
Typa 6noKoB cneKTpoMeTpa rHITEP0H u npuae.n;eHLI pac
C'IBTaHHLie .n:ucnepCBH k a y , k a 0 Ha BLIXO,n:e H3 6no
KOB ycTaHOBKB B YOZ -npoeKI.(BH .n:n.11 HMnyn1»ca BTOpB11-
HOH 11aCTHI.(hl - 10 I'3B/c. 
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Ta6AU1Ja 1 
CTpyKTypa 6noKoB ycTaHOBKH rHITEP0H n .n:ucnepcun 
Koop.n:uuaTHoro H yrnoaoro pacnpe,n:eneuu.11 .n:n.11 Ka>K.n;oro 
113 6noKOB B YOZ nnOCKOCTH /P -10 I'3B/c/ 

llomop 3.ztwil!T Cl.IOU Tcm.zma P~O!Qla.'t 
o.to:u llpcmuqTO'll!OI Jl,lllB& ( CM) 

C,Pe.ltll (cm) 

lbl.la.P ,017 29,2 

I 
Bo,1topo,1t 25 887 

Bowi: 20 30070 
~Cl, IJt·Kt. 
(75%!-Jt -25%1-11) I <&2248 

IllocllOCU 
3,1"•Icr3 llp0Jl<UOX I.45 

~CJ. .. <&2:UB 
2 llr.lwi.P ,028 29,2 

Boa,vx 20 30070 

-ll.lloosocu 
3,U•Icr-3 llpollO.lOll I,45 

CIJ:ac1, •• 4.2246 
3 Ua&.u.p ,l.Ci:fl 29,2 

Bowx 90 30070 

4 .AJwiOl'lll'lllO (UOJt1 » 2 

~OCllOHll 
llp0D0.10ll 31 14•Icr3 1,-&5 

5 Cnec1, 4. 42248 
lldlap . o,428 29,2 
Boa,vx '30 30070 
ipeoii 200 4400 

6 .lJluOl'lll'lllO (UOll,Y » 2 

IllocllOCTII 
3,U•Icr-3 II p0110.101t I,45 

Q2c1, 4, 42248 
W:l.ll.lap 0,168 29,2 7 

Boa..yx 30 30070 
l'e.ol 200 b23u40 

8 !BuOITUIO d.lOIQ' » 2 

ll.ilocxocu 
3,I4•Icr3 llp0110.110lt I,45 

Clleci. 5, 42241) 
kaJLJlap 0,168 29,2 
Bowx 30 :m:ao 9 

re.ua 400 523040 

Ili !Ha.J1orll'll!o 6Jioey it 2 

II !Ha.J10rll'll!o 6Jioey i, 7 

12 AHa.llOl'll'IHo OJioey j 2 

o-''( 
(cu) 

9,Cl>•Icr-3 

l,Cll•Icr-3 

a-'~ 
(J)IW 

2,72•Icr4 

9,5l•IIT"5 

7,(17•Icr3 I,20.Icr" 

5,18•111"2 3,84•Icr4 

2,36•Icr2 11 48,Icr-4 

41b9•ICT"2 I1 5I•Icr4 
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Ilocne BLlqucneHH.11 KoaapuauuoHHLIX MaTpHU An.II acex 
6noKOB ycTaHOBKH Ha BLIXO;ie H3 KruKAOro 6noKa pa3LlrpLI
BalOTC.ll KoppenupoaaHHLle 3HaqeHB.ll H3MeHeHHH KOOPAHHaTLI 
ll. Yk u yrna HaKnoHa TpeKa ll. 0k : 

ll.Yk= kay(f-r)l{'J"; ll.0k=ka0(f+r)l.;rrl, /11/ 

rAe f H T cnyqaiiHLle qucna, pacnpeAeneHHLle no 

H HopManLHOMY 3aKOHY c AHcnepcH.llMH a f = v 1 - KP 

a 0 == yl + kp • 
Ilocne npoxo)KJJ;eHH.11 qacTuueii k - ro 6noKa KOOPAHHa Ta 

H yron HaKnOHa ee TpaeKTOpHH H3MeHJIIOTC.ll COOTBeTCTBeH
HO Ha t,,,. y k u t,,,. 0 k . Cne,nyroI.Qa.11 TO'IKa TpaeKTOPHH BLl
'IHCn.lleTC.ll y:>Ke Ha OCHOBe HOBLIX 3HaqeHHH KOOPAHHaT. 

Koop,nHHaTLI nepece'leHHH TpaeKTOPHH C nnoCKOCTJIMH 
HCKPOBLIX KaMep y k H COOTBeTCTBYIOI.QHe yrnLI HaKnoHa 
0 k BHe MarHHTHOrO non.II BLl'IHCn.lllOTC.11 no 4>opMynaM: 

yk,..yk-1+tg0k-1 (zk-zk-1 )+ll.Yk 

0 k = 0 k-1 + ll. 0 k · 
/12/ 

OTKnoHeHHe TpaeKTOpHii qacT~U B MarHHTHOM none paccqu
TLIBanocL B COOTBeTCTBHH C npe,nnono:>KeHHeM, qTo none 
O,nHopo,nHO H HMeeT qeTKHe rpaHHULI. 

Koop,nuHa TLI HCKP B HCKpOBLIX KaMepax y k onpe,nen.1110T
C.ll TaK: 

y k "' y k +ll. y 
r /13/ 

r.ne t,,,. yr - owu6Ka, 06ycnoaneHHa.11 reoMeTpuqecKHM pa3pe
weHHeM HIIK. ll. yr C'IHTanacL pacnpe,neneHHOii no HopManL
HOMY 3aKOHY C 3a,naHHOH AHCnepcueii ar I ar = 0,03 CM/. 
Ilo paccquTaHHLIM KOOPAHHaTaM TpaeKTOPHH y k BOCCTa
HaanuaaIOTC.11 KHHeMaTH'leCKHe napaMeTpLI 'laCTHnLI H BL1-
'IHCn.1110TC.ll pa3peweHH.ll cneKTPOMeTpa. He34>cl>eKTHBHOCTL 
cpa6aTL1BaHH.ll HCKPOBLIX npoaonoqHLIX KaMep npHHHManacL 

10 

paBHOH 0,05. Ilpe,nyCMOTpeHa B03MO:>KHOCTL 3a,naHH.ll co6-
CTBeHHOH 34>cl>eKTHBHOCTH ,nn.11 KruKAOH KaMepLI B COOTBeT
CTBHH C pa3nHqHLIMH pe:>KHMaMH pa60TLI. 

IlporpaMMa no3aon.11eT ct>opMHpOBaTL MaCCHBLI TpeKOBLIX 
H ct>oHOBLIX HCKp B HCKPOBLIX KaMepax, COOTBeTCTBYIOI.QHe 
peanLHoii HHci>opMauuu, nocTynaroI.Qeii c HIIK, a au,ne Ha-
6opoa HoMepoa cpa6oTaawux npoaonoK. ,[(n.113Toro Koop
,nuHaTLI nepece'leHHH TpeKa C nnocKOCTJIMH KaMep y k 
OKpyrn.1110TC.ll B COOTBeTCTBHH C waroM HaMOTKH npoaonoK. 
Y'ITeHa B03MO:>KHOCTL npo60.11 HeCKOnLKHX coce,nHHX uc
KpOBLIX npoMe:>KyTKOB npu npoxo)K,IJ;eHHH 'laCTHULI qepe3 
KaMepy. 

Mo,nenupoaaHue cl>oHOBLIX ycnoauii npoH3Bo,nanocL Ha 
oclioae HHci>opMaUHH O ct>oHOBOH 3arpy3Ke peanLHLIX KaMep, 
acnonL3yeMLIX a 3KcnepBMeHTe Isl. <l>oHoBLle BCKpLI pa-
3L1rpL1aa10TCJ1 paBHOMepHO no acee nnocKOCTH HCKpOBOB 
KaMepLI H ,nononHHTenLHO C HeKOTOpoii 3a,naHHOH nnoT
HOCTLIO B 30He, onpeAen.lleMOH npo4>uneM ny'IKa. 

IlpeACTaBneHHLIH TaKBM o6pa30M CMO,nenupoBaHHLIH Ma
Tepuan B AanLHeiiweM BcnonL3yeTC.ll ,nn.11 OTna,nKB H npo
aepKH nporpaMM pacno3HaBaHH.ll TpeKOB B peKOHCTpyK
UBB co6L1TBH. 

I 

2. OPI'AHH3.AQHJI I1POI'PAMMI,J 

linoK-cXeMa nporpaMMLI reHepauBB ci>BKTHBHLIX co6LITBH 
npHBe,neHa Ha puc. 3. HB:>Ke ,naeTC.ll KpaTKOe onucaHBe oc
HOBHLIX pa3,nen0B nporpaMMLI. 

IlporpaMMa FOWLl2I reHepapyeT cny'laiiHLle co6LI
TB.ll B COOTBeTCTBBB C 4>a30BLIM 061teMOM npoueccoB /1/
/3/ H no3aon.11eT BeCTB CTaTBCTH'leCKYIO o6pa60TKY pa3L1r
paHHLIX co6LITBH /nocTpoeHBe OAHOMepHLIX B ABYMepHLIX 
rBCTOrpaMM, BLl'IBCneHBe CTaTHCTHqecKBX norpeWHOCTeii 
B T .n./. KpoMe Toro, FOWL BLlnonuaeT 4>YHKUHB ynpaa
n.11101.Qeii nporpaMMLI. 

IIo,nnporpaMMa ARM cny.>KHT ,nna 3a,naHB.11 ocHOBHLIX . 
KOHCTaHT B napaMeTpOB ycTaHOBKB: KOHci>HrypauBB AeTeK
TOPOB, paABaUBOHHLIX AnBH H TOill.QHH pacceBBalOI.QHX cpeA 
B T .n. B 3TOM pa3Aene reHepupyeTC.ll reoMeTpB.11 ycTaHoB-
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KH C IlOMOl.llLIO BLI3OBa rpynnLI IlOAnporpaMM, COAep)Kal.llHX 
HH~OpManHIO O CTPYKType OCHOBHLIX 3neMeHTOB: HCKPOBLIX 

KaMep (SPACH)' qepeHKOBCKHX C'IeT'IHKOB (COUNT ) , 
cnHHTHnm1nHOHHLIX rOAOCKOilOB ( HODOS) MHWeHH (TARGET), 
BO 3AYWHLIX npoMe)KyTKOB ( AIR ) , renHeBLIX MeWKOB (SACK). 
IloAnporpaMMLI ENDY H ENDZ cny)KaT Ami BBOAa 
HH~OpManHH O KOHne oqepeAHOro 6noKa. ARM BLI3LIBaeT 
TaK)Ke noAnporpaMMY GEOMET , KOTopaJ1 BLI'IHCnJ1eT Ko
opAHHaTLI AeTeKTOpOB H o6~eAHHJleT 3neMeHTLI ycTaHOBKH 
B 6noKH, H COMPUT , KoTopaJ1 pacc'IHTLIBaeT KOBapHanHoH· 
HLie MaTpHnLI MHOrOKpaTHOrO KynoHOBCKOro pacceJIHHH.' 

IloAnporpaMMa TRACK cTpOHT Tpae1<TopH10 ABH)KeHHJI 
3apJ1)Kel1HOH qacTHnLI qepe3 cneKTpOMeTp C y'IeTOM Ky
noHOBCKoro pacceHHHJI H paCC'IHTLIBaeT KOOPAHHaTLI TpeKo
BLIX HCKp B HIIK. SPARKI cny)KHT AnJI yqeTa He3<W>eK
THBHOCTH HIIK. ARRAY ~OPMHpyeT MaccHBLI TpeKOBLIX 
H ~OHOBLIX HCKP B HIIK, HMHTHpy10mex peanLHoe co6LITHe, 
H ocymecTBnJleT BX 3ailHCL Ha MarHHTHYIO neHTy. 

IloAnporpaMMLI RECONST , FITAB , INCIDE , 
FMISM H FMTRAS cny)l(aT AnJI iiponepKH pa6oTLI MO· 
Aenupywmeii nporpaMMLI H BLl'IHcneHHJI pa3pewa10mnx cno
co6Hoc:Teii cneKTpOMeTpa. RECONST peKOHCTpynpyeT 
co6LITHe H BOCCTaHaBnHBaeT KHHeMaTH'IeCKHe napaMeTpLI 
TpeKa; FITA2 ~ny)l(HT AnJI 6L1CTpoii annpOKCHManHH Ha-
6opa 3KcnepHMeHTanLHLIX AaHHLix npJ1Moii nHHHeii; INCIDE 
npeAHa3Ha'IeHa Ami yqeTa own6oK B onpeAeneHHH KHHe-
Ma TH1Iec1<Hx napa.MeTpOB nepBB'IHOro TpeKa ny'IKOBLIM 

cneKTpoMeTpoM; FMISM H FMTRAS BL11IHCnJ110T 3Ha-
1IeHHJ1 HeAOCTawmeii MaccLI H nepeAaHHoro HMnynLca co
OTBeTcTneHHO H OWH6KH 3THX BenH'IHH. IloAnporpaMMa 
FINICH cny)l(HT AnJI opraHH3anaH BLIAa'IH pe3ynLTaTOB 

pa6oTLI nporpaMMLI Ha ne'IaTL. 

CKopocTL r~HepanHH co6LITHH nporpaMMOH COCTaBnJleT 
-500 co6LITHH B MHHyTy. 

B 3aKnID'IeHHe aBTOPLI 6nar0Aap.11T IO.A.liyAaroaa, 
B.li.Cl>n.11rHHa H B.M.KyTLHHa 3a IlOCTOJIHHOe BHHMaHHe 
H no;:mep*Ky. 
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