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BBEAEHl'1E 

Ha4MHaR C MOMeHTa OTKPWTMR C-KsapKa B 1974 rDAY, 3KcnepM
MeHTanbHOe M3y4eHMe pOmAeHMR M pacnaAa 04apoBaHHWX 4aCTM4 
MAeT c Heocna6esa~~MM MHTepecoM, CpaBHMTenbHO Mance ce4eHMe 
pomAeHMR 4apMa /oco6eHHO npM 3HeprMM cepnyxoBCKoro YCKOPMTenR/ 
AenaeT aKTyanbHoi:i 3aAa4y co3AaHM~ TPMrrepa Ha pacnaAbl o4apo
saHHblX 4aCTM4. l'13BeCTHbl pa60Tbl /11' B KOTOPblX TaKoi:i TPMrrep 
npeAnaraeTcR cAenaTb nyTeM o6HapymeHMR M3noMa s TpaeKTopMM 
4aCTM4, 4TO no3BOnReT B HeCKOnbKO pa3 /3-;. 5/ o6oraTMTb cTa
TMCTMKY 04aposaHHblMM 4aCTM4aMM. 3TOT cnoco6 AOCTaT04HO cnomeH' 
TaK KaK Tpe6yeT npe4M3MOHHoro M3MepeHMR KOOPAMHaT TpeKOB M 
6~cTpwx pac4eTOB c noMO~b~ cne4npo4eccopa. 

MeTOA, npeAnomeHHbli:i s HaCTOR~ei::i pa6oTe, npo~e, TaK KaK Mo
meT 6b1Tb peanM30BaH Ha 6a3e o6bl4Horo C4MHTMnnR4MOHHoro rOAO
CKOna. B TO me BpeMR C noMO~b~ 3TOro TpMrrepa MOmHo nony4MTb 
AOBOnbHO B_blCOKMH K03<l><l>M4MeHT o6ora~eHMR /20 -;. 30/. 

MOAEnl'1POBAHl'1E 04APOBAHHWX 4ACTl'1U 

Co6blTMR' B KOTOPblX POmAanMCb M pacnaAanMCb 04aposaHHble 
4aCTM4bl, MOAenMposanMCb MeTOAOM MoHTe-Kapno C noMO~b~ npo
rpaMMbl TBl'1CT 121. MoAenMposanacb MHKn~3MBHaR peaK4MR 
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P+P ➔ A 0 +D0 +X 

+ npM4eM Ac M D0 paccMaTpMBanMCb KaK OAHa KOMnayHA-4aCTM4a, MMe-
~aR 3HeprM~ E* /B c.4.M./, wei::iHMaHOBCKy~ nepeMeHHY~ X M no
nepe4HblH MMnynbc PT, Macca 3TOH KoMnayHA-4aCTM4b1 MoAenMposa
nacb paBHOMepHo B KMHeMaTM4eCKM AOCTynH~X npeAenax. OcHOB-
Hble pac4eTbl 6b1nM npoAenaHbl npM napaMeTpax a= 0, 3 M /3 =4, 0. 
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. ·He BJU1ReT CYLl\eCTBeHHO Ha BblBOAbl, CAellaHHble B AaHHOi::i pa6oTe. 
PaccMaTp11eam-tCb C11eAYIOLl\11e KaHallbl pacnaAa 04apoeaHHblX 4a

CTl1L1: 

+ - + Ac ➔ PK TI , /1/ 

+ + + -
Ac ➔ PK*Il , K* ➔ K0 TI0

, K0 ➔ TI TI , /2/ 

D 0 ➔ K+TI-, /3/ 

D0 ➔ K*TI+TI-, K* ➔ K+TI-. /4/ 

COOTBeTCTBeHHO, B KOHe4HOM COCTORH1111 o6pa3·oea11ocb 111160 5 3apR
)l(eHHblX 4aCTl1LI /MOAbl /1 / 11 /3/ /, 111160 7 /MOAbl / 1 / 11 /4/ /, 111160 

9 /MOAbl /2/ 11 /4/ /. 
Tpex4aCT114H~e pacnaA~ M0Ae1111poea1111cb paeHoMepHo no ¢a3oeo

MY o6beMy. 
OcHOBH~e pe3y11bTaT~, c¢opMy1111poBaHH~e H11)1(e, OTHOCRTCR K 

MOAaM pacnaAa /1/ 11 /3/. 

¢0HOBblE C06bln1SI 
H 3KCnEPHMEHTA.flbHASI YCTAHOBKA 

B Ka4eCTBe ¢oHOBblX 11cno11b30Ba1111Cb peallbHble C06blT11R, ·no11y-
4eHHble B pe3y!lbTaTe 0611y4eHra ny3blpbKOBOH KaMepbl 11M11pa6e11b 11 

n~OTOHaMH C 3Hepr11ei1 70 r3B 81 • Ha 11eHTY CYMMapH~X pe3y11bTa
TOB 6~na 3an11caHa 11H¢0pMal.111R O 12300 TaK11X B3a~MOAeHCTBl1RX. 
.QIJR Ka~or:o C06blTl1R 3anl1CblBaI111Cb MHO)l(eCTBeHHOCTb 3apR)l(eHHblX 
4aCTl1LI 11 KOMnoHeHTbl 11X 11MnYilbCOB. 3Tl1 co6b1Tl1R 11nponycKaI111Cb II 

4epe3 ycTaHoBKY, npeAHa3Ha4eHHYIO AilR per11cTpa41111 04apoeaHHblX 
4aCTl1l.l. . 

Pac4eTb1 npoeoA11I111cb AIJR yc·TaHoBK11 CBA /cneKTpoMeTp c eep
w11HH~M AeTeKTopoM/I4/, Ha6op .cTaTl1CT11Kl1 Ha KOTOpOH nnaH11py
eTCR Ha4aTb B 6IJl1)1(ai::iweM 6YAYLl\eM. OcHOBHaR 4aCTb ycTaHOBKl1 
/cM. p11c. 1 / COCT011T 113 6b1CTPOAeJ1CTBYIOLl\eH.' ,nY3blpbKOBOi1 KaMepbl 
e Ka4ecTee eepw11HHoro AeTeKTopa, w11poK03a3opHoro cneKTpoMeT
p114ecKoro MarH11Ta /anepTypa: 1,5xl M2

, AI111Ha MarH11THOH AOPO)l(
Kl1 3 M/, nponop4110HaI1bHblX npOBOI104HblX KaMep, KpeMHl1eBblX Ae
TeKTOpOB 11 y-cneKTpoMeTpa. 

nOHCK TPHffEPA 

,QonycTl1M, Mbl Ha6I110AaeM nPOAYKTbl pacnaAa HeKOTOPOH 4aCTl1l.lbl' 
ABl1)1(YLl\ei1cR e HanpaeneH1111 enepeA e na6opaTopHoi1 c11cTeMe. H3 KH-
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2 Pttc. I. CxeMa cneKT
poMeTpa C BepWHHHblM 
AeTeKTopoM. I - Bep
WHHHblH AeTeKTOp, 2 -
HpMo MarlillTa MC-7A, 
3 - nponopu;HOHaJibHble 
KaMepbl, 4 - y -cneKT
pOMeTp, 5 - KpeMHHe-

1-E:3' . _ Bb)e AeTeKTOpbl. 

Ii) 

P>5 r:18/c 

(!>OH . 

Pttc. 2. PacnpeAenelille 
¢oHOBhlX H reHepHpO
BaHHblX coGbJTHH no 

napaMeTpy RMaKc.: 
a/ AnH Bcex qacTttu;, 
G/ AnH qacTHI..I; CHM
nynbCOM Gonbwe 5 f3B/c. 

-, 
HeMaT11K11 cneAyeT, 4TO 
KOHYC pa3IJeTa BTop114-
H~X 4aCTl1LI np11 ¢11Kc11-
poeaHHOM 11MnYI1bce 
pacnaAalOLl\ei::icR 4acT11-
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•4APM 

L-, 
' ' ' L-, 

' 
20 R (CM) Llbl 6yAeT TeM 60ilbWe '· 

"A"' 4eM 60.nbwe Macca pac-

L.-1..._ 

naAalOLl\ei1cR 4aCTl1l.lbl. 

50 100 R,..AK<(CMl 
Ha 3TOM 113BeCTHOM 
$aKTe OCHOBaHO nepeoe· 

cpaeHeH11e ¢0HOB~X 11 
p11c. -2a. 

4apMoeaHHblX co6b1n1~, noKa3aHHoe Ha 

Bb16epeM e Ka4ecyee napaMeTpa, xapaKTep113y10u.iero KOHYC pa3-
.neTa, pacCTORH11e, Ha KOTOpoe YAaJ111TCR OT OCl1 ny4Ka 4acT114a 
c Ha1160I1bWHM yr.noM e~neTa Ha 6a3e 1 M. PacnpeAeI1eH11e no 3To
My napaMeTPY / RMBKC ./ AilR reHep11poBaHH~X C06blTl1H 11306pa)l(eHO 
Ha p11c. 2a. Ho pacnpeAeJ1eH11e no napaMeTpy R Ma Kc. AilR ¢0HOBb1X 
C06blTHH' npHBeAeHHOe Ha TOM me PHCYHKe' noKa3blBaeT, 4TO AilR 
H1<1x KOHyc pa3JleTa 3Ha411TeI1bHO w11pe, 4eM AJlR pacnaAa 04apoeaH-
HblX 4aCTHLI. 
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0AHaKO B peaynbTaTe aHanHaa B~RCHHnocb, 4TO 6onee WHPOKHH 
KOHYC paaneTa ¢oHoB~X co6~THH o6ycnosneH, s OCHOBHOM, cpaBHH-. * . TenbHO MRrKHMH 4acTH4aMH • HanpHMep, ecnH noCTPOHTb TO me 
pacnpeAeneHHe AnR 4aCTH4 C HMnynbCOM 6onbwe 5 r3B/c /CM. 
PHC. 26/, KapTHHa pe3KO MeHReTCR. BHAHO, 4TO,nPHMeHRR o6a 
HaasaHHble KpHTepHR - no napaMeTPY R M8KC. H no HMnynbcy 4aCTH-
4bl' MO>KHO OT6pOCHTb 3Ha4HTenbHYIO AOnlO ¢oHOBblX co6blTHl-1 H AO
CTHrHYTb o6ora~eHHR CTaTHCTHKH co6WTHRMH C o6paaosaHHeM O4a
posaHHWX 4aCTH4, 

nPAKT~4ECKAR PEAJl~3A4~R TP~rrEPA 

Y4HTblBaR CKa3aHHOe, MO>KHO r,peAnO>KHTb cneAY~YIO KOHKPeTHYIO 
peanHaa4H10 TpHrrepa. HenocpeA~TBeHHO aa MarHHTOM cneAyeT no
MeCTHTb c4HHTHnnR4HOHHblH rOAOCKo_n C ropH3OHTanbHblM pacnonome
HHeM nonoc /none MarHHTa HanpasneHo sepTHKanbHo/, nepeKp~saio
N-

- BCE YACTl1Ubl 
--.- noC/IE MArH1t1TA 

(H=l8 Kfc) 

~ 
10 20 30 40 50 P (r,Btcl 

~He. 3. llMnynhCHoe pacnpege.rre

HHe t1aCTH~ ipoHoBbOC co6bITHH, 

-- . - Ha Bxoge B MarHHT YCTa-

riOBKH CJm • - - - - Ha BbIXOge 
H3 MarHHTa, 

N - ~OH 
- - - YAPM (Sr~) 

-···· YAPM ( 7TP.) 
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PHc, 4. Pacnpege.rreHHe co6bITHH 
no KOopgHHaTe y gnH MaKcH

ManbHO yga.neHHOH OT ropH30H

TanbHOH nnocKOCTH tiaCTH~I. 

CnnonmaH nmnrn - ipoHOBbie co6b1-

THH, IlYHKTHpHaH H WTPHXIlYHK

THpHaH nHHHH - reµepHpO

BaHH6le C06bITJHi' C o6pa30BaHHeM 
qapMa, 

* CpegHHH HMnynhc BTOPH'lHblX tiaCTH~ B ipDHOBblX co6b!THHX -

7 f3B/c; cpegHHH HMnynbc npogyKTOB pacnaga otiapoBaHHblX tiaCTH~ -
15 f3B/c. 
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PHC, 5, 3aBHCHMOCTH K03!PIPH~
eHTa o6or~eHHH ~ OT nepeMeH

Hoil: Y1 , 

~HH BCIO nno~aAb 3aAHero OKHa 
MarHHTa. PacnonomeHHe roAOCKo
na aa MarHHTOM onpaBAaHO TeM, 
4TO MRrKHe TpeKH CHnbHO OTKnO
HRIOTCR MarHHTHblM noneM' He npo
XOART 4epe3 MarHHT H, TaKHM 06-
paaoM, He AalOT CHrHana B fOAO
CKone. Ha PHC, 3 noKa3aHW ABa 
HMnynbCHblX pacnpeAeneHHR - OAHO 
AnR scex aapR>KeHHblX 4aCTH4 B 
¢OHOBblX C06blTHRX' BTOpoe - TOnb

KO AnR 4aCTH4, KoTop~e npownH MarHHTHoe none H aaperHcTpHposa
Hbl s roAOCKone. BHAHO, 4TO MarHHT ycTaHoBKH CBA 3¢¢eKTHBHO oT
¢HnbTposwsaeT MRrKHe 4aCTH4~, 4eM AOCTHraeTCR B~nonHeHHe nep
soro ycnoBHR TpHrrepa. 

Ao6HTbCR B~nonHeHHR BTOporo ycnoBHR MO>KHO, Tpe6yR AnR 4a
CTH4 HanH4HR CHrHana B OAHOH HnH HeCKOnbKHX nonocax fOAOCKOna, 
AOCTaTO4HO YAaneHHblX OT 4eHTpanbHOH nonOCbl roAOCKona. Ha PHC. 4 
noKa3aHo pacnpeAeneHHe KOOPAHHaTbl Y AnR MaKCHManbHO YAaneHHOH 
OT ropH30HTanbHOH nnocKOCTH 4aCTH4bl, nonasweH s roAOCKon. Bb1-
6paHa CHCTeMa KOOPAHHaT, B KOTOPOH OCb z HanpasneHa no ny4KY, 
OCb y - sepTHKanbHO BAOnb MarHHTHoro nonR BHYTPH MarHHTa' OCb 
X - nonepeK MarHHTHoro nonR. BHAHO, 4TO AnR ¢OHOBblX C06blTHH H 
C06b1THH C 4apMOM BHA pacnpeAeneHHR cy~eCTBeHHO pa3HblH. 

PeaynbTaT~ pac4eTa, H306pa>KeHHWe Ha PHC, 4,MO>KHO C4HTaTb 
OCHOBHOH 4enb10 HaWeH pa60Tbl, TaK KaK noKa3aHa npv1H4Hnv1anbHaR 
BO3MO>KHOCTb OTAeneHHR co6b1THH C 4apMOM OT ¢OHOBblX Ha OCHose 
cpaBHHTenbHO npOCTWX KPHTepHeB. M~ He cTaBHM CBOeH 3aAa4eH 
HaXO>KAeHvie onT1t1Ma1lbHoro Tpvirrepa' KOTOPblH o6ecne4HBa11 6b1 MaK
CHMaJlbHOe o6ora~eHHe, AnR Har11RAHOCTH Ha PHC, 5 AaH KO3¢¢v14H
eHT o6ora~eHHR, KOToporo MO>KHO AOCTv14b, noTpe6osas BblnO11HeHHR 
c11eAY10~v1x yc110BHH: 

a/ AO nnocKOCTH fOAOCKona AOXOAHT no KpaHHeH Mepe 2 4a-
CTH4bl; 

6/ OAHa H3 HHX HanpasneHa ssepx OT ropviaoHTa1lbHOH nnocKo-
CTH, APYraR - BHH3; 

s/ A11R Ka>KAOH 4aCTH4bl TO4Ka nepece4eHHR C nnoCKOCTblO fOAO
CKona YAaJleHa OT cpeAHeH ropH30HTa1lbHOH nnocKOCTH, no KpaHHeH 
Mepe, Ha Y l CM. 

' 5 



50 
Pttc. 6. 3aBHCHMOCTb reoMeTpHqe

CKOll 3~~eKTHBHOCTH TpHrrepa OT 
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Ha pHc. 5 noKa3aHa 3as~c~
MoCTb K03¢¢~4~eHTa o6ora~eH~R 
{3* OT Y 1 • KaK H CJ7eAOBaJlO O>KH

AaTb, K03¢¢~4HeHT o6ora~eHHR 
pacTeT C POCTOM Y l ~ C yse11~4e
HHeM MarHHTHOfO no11R, AOCTHraR 
npHMepHo 30 npH yl =30 CM /no-
11e 22 Krc/. TPYAHO AeJlaTb Bbl
BOAbl O AaJ1bHe111weM pocTe K03¢
¢H4HeHTa o6ora~eHHR, TaK KaK 
CTaTHCTH4eCKaR OWH6Ka cTaHo
BHTCR CJlHWKOM 60JlbWOIII, 3TO o6yc-
JlOBJleHO TeM, 4TO npaKTH4eCKH 

He OCTaeTCR ¢0HOBblX co6blTHlll ,YAOBJleTBOPRIO~HX TaKHM Kp~TepHRM 
oT6opa. 

0AHOBpeMeHHO c poCTOM o6ora~eHHR yMeHbWaeTCR aKcenTaHc, 
T.e. 4HCJ10 co6b1THIII C 06pa3osaHHeM 4apMa, perHCTPHPYeMblX Ae
TeKTOPOM npH AaHHOM noToKe /pHC, 6/. no3TOMY TaKOIII TpHrrep 
6yAeT HY>KeH, TOJlbKO eCJlH eCTb peaJlbHaR B03MO>KHOCTb KOM
neHcHposaTb 3TY noTeplO yse11H4eHHeM HHTeHCHBHOCTH, 

BblBOAbl 

noKa3aHo, 4TO,HCnOJlb3YR oco6eHHOCTH KHHeMaTHKH pacnaAa TR
>KeJlblX 4aCTH4, MO>KHO. C¢0PMYilHPOBaTb AOCTaT04HO npOCTble KPHTe
PHH OT6opa, no3BOJ1R~He nOJ1Y4HTb o6ora~eHHe CTaTHCTHKH 04a
poBaHHblMH co6blTHRMH B 20 7 30 pa3. 3TO KtacaeTCR KOHKpeTHOH 
ycTaHOBKH, KOTOpaR 6yAeT BBeAeHa s CTPOH s 6JlH>KaHwee speMR. 
npHMeHHTeJlbHO K cne4HaJ1bHO npoeKTHpyeMOIII ycTaHOBKe MO>KHO pac
C4HTblBaTb Ha 60JlbWHH K03¢¢H4HeHT OT6opa /HanpHMep, noKa3aHo, 
4TO npH ysenH4eHHH MarHHTHoro nonR OT 18 AO 22 Krc 3¢¢eKT 
soapacTeT npHMepHo s 4 paaa/. 

AeM0HcTpHpyeMw111 3¢¢eKT npRMO csRaaH c 3HeprHe111, Bb1AenReM0111 
B pacnaAe, no3TOMY OH 6yAeT Ha6J110AaTbCR H AilR pacnaAOB APYrHX 
TR>KeJlblX 4aCTH4. 8 3TOH CBR3H oco6oro BHHMaHHR 3ac11y>KHBa10T 

* Kos~~lll.J;HeHT ooor~eHHH f3 noKa3bIBaeT, BO CKOnbKO pa3 yBenH

qunacb - ,a;onH COOblTHll c o6pa3oBaHHeM oqapoBaHHblX qacTHu; npH 

npttMeHeHHH Tpttrrepa, 

6 

B-Me30Hbl, HHTepec K KOTOpblM B nocneAHee speMR 3Ha4HTenbHO Bbl
poc. n_oCKOJlb KY 3HeprHR' BblAenR_eMaR B pacnaAaX B-Me30HOB 6011b
we, 4eM B pacnaAaX 04aposaHHblX 4aCTH4, MO>KHO HaAeRTbCR, 4TO 
TPHrrep, OCHOBaHHblH Ha npHH4Hnax, c¢opMynHpoBaHHblX B 3TOIII pa-
6oTe' no3BOJ1HT nony4HTb BblCOKHH K03¢cllH4~eHT OT6opa. 

ABTOPbl 6narOAaPHbl COTPYAH~KaM OTAena nyablpb~OBblX KaMep 
H¢B3 /Cepnyxos/ aa npeAOCTasneHHYIO HH¢opMa4H10 c KaMepb1 11M~pa-
6enb11, a TaK>Ke.H.M.rpaMeHH4KOMY 3a no11e3Hble o6CY>KAeHHR, 
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