
9J 37 b -

r.B.BeJieB*, H.JI.PycaKoBHll 

COOOUlBHMH 
OObBAMHBHHOro 

MHClMTYTa 
RAB PHblX 

MCCnBAOBaHMM 

AYOHa 

Pl-92.,.376 

AHAJil13 l1H<l>OPMAl.Uil1 B 3KCllEPl1MEHTE 
110 l13YlJEHl1IO PACllAJJ:A K+ - .n°e+v 

HA YCTAHOBKE 'Tl111EPOH" 

*KoMnhIOTepHhlH u,eHTp no q:n13HKe, BAH, CoqmSI, BoJirapuSI 

1992 



1. BBe.aeHHe. 

B HaCTO.Hll(ee Bpe1,rn Ha ycTaHOBKe "nmEPOH" [ 1 J ocymecTBJl.HeTC.11 

rnttpoK0MacrnTa6ua.11 nporpaMMa no H3yqeHHP pacna.noB K•-Me3 □HOB ua JJeTy, 
~ I ' • • • • 

KOTopa.11 BKJJPqaeT B ce6.11 · ttccne.n0Ba1rne· pa.nnamwuuux · npoueccoe 
• • + . +· 0 , ♦ + 0 0 ·+. + + - • 0 + 

( uanpHMep, K -~-m n -, , K --m n n -, , K --m n n -, • H K -:-:---t_rr e v-, J ,. 

a TaKJKe HeKOTOpllX nonynenTOHHllX H 6e3JleUTOHHllX Mo.n'pacna.aoB, TaKHX, 
-+ o + + o o + + + ·o o ' 

xax K--:-m e v, K--m n e v. H K--m n n. 
B nocJ1eJ1HHe ro.au ·C pa3BHTHeM 

M830HH08 . !pH3HKH. ·HHTepec K K-pacna.aaM 

CB.H3aHO C B03MOlKHOCTbP npoBe.aeHH.11 p.11.aa 

HH!popMaUHP JlJl.H• npoeepxH· 

HH3K03HepreTHqecxon ~xn. 

TeopHH HH3K03HepreTHq~CK08 

31JaqHTeJibHO B03pOC [ 2 J. 3TO 

3KCnepHMeHTOB, .na~mHx ueHHYP 

npHIJUHnHaJibllllX llOJIOlK8HHfl 

BMeCTe C 3THM BalKHllM ctJaKTOpOM .HBJI.HeTC.H pa3BH.THe ctJH3HKH 

neTeKTOpOB. C03JlaHHe 3JleKTpOMarHHTHllX KaJJOpHMeTpOB, perHCTpHpyPmHx 
. . ' 

c 6onbrnon · ToqHoCThP 3HeprHH 7-xBaHTDB, OTKp1rno . B03MOlKHOCTL · .nn.11 

60J1ee . .lleTaJlbHOro H3yqeHH.H .K-Me30HHllX npoueCCOB C HefiTp!iJlbHllMH 

-~aCTHUaMH B KOHeqHQM COCTO.HHHH. 

·B .aaHH08 pa6oTe onHCllBaeTC.H 06ma.11_cxeMa 96pa60TKH H OCHOBHllX 

anropHTMOB aHaJJH3a 3KCnepHM8HTaJlbHllX .aaHHllX no H3yqeHHP pacna.na 
+ 0 + , . . 

K -m e V ( K ) • nonyqeHHllX Ha iYCTaHOBKe "nmEPOH". npe.acTaBJieHHble - e3 . . . 
MeTO.llll. o6pa60TKH MoryT 6llTb HCnOJib30BaHll B npouecce HCCJieJlOBaHHH 

. '1 

.apyrHX Jllrne OTMeqeHHllX pacna.noB. 

2.KpaTKOe onHcaHHe 3KcnepHMeHT8JlbHOi1'YCT8HOBKH 

CnexTpOMeT~ "f~~EPOH" pacnoJIOJKeH Ha nyqKe IlOJIOlKHTeJibllllX qaCTHU 

c 3HeprH.HMH ·2 + 15 
1

r3B ycxopHTeJJfl Y-70 H<I>B3, npoTBHHO. cxeMa o6mero 

BHJla-ycTaHOBKH noxa3aHa Ha pHc.1. 

nn.11. MOHHTOpHpoBaHH.H nyqxa . B 3Kc·nepHMeHTe HCUOJib30BaJIHCb 

CUHHTHJ!Jl.HUHOHHlle cqeTqHKH ~ + S '. 3apfllK8HHll8 K+ -Me30H 
3 . 

H,lleHTHCIJHUHPOBaJJC.11 C UOMOl!(hP qeTllpex noporoBllX ra30BllX qepeHKOBCKHX 
v· V 

cqeTqHKOB cl + c4 C o6men J1JIHH08 6onee 20 M. onpeneneHHe 

uanpaBJJeHH.H HMnynbca nyqxoBllX qacTHU o6ecneqHBaJIOC~ CHCTE!M08 H3 20 

nnocxocTe8· nponopuH□HaJlbHllX KaMep, 060eJ1HH8HHllX B 4 6noxa, 

( nKI +. nK4). 6JIOKH nponopUHOHaJibHllX KaMep nK5 + nK6, ro.nocxon ( r) H 
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PHC. 1. YCTaHOBKa .llJl.11 HCCJie,lloBaHHfl 
V V 

K;3 -pacna.noB. S +S 
I 3 

CUHHTHJIJI.HUHOHHlle cqeTqHKH, Cl+C4 - nopor□ Blle qepeHKOBCKHe cqeTqHKH, 

nKtnK6 - nponopuH□HaJibHble xaMepbl, r - ro.nocxon, rnnK -

lliHpOK03a30pHble .npe8ctJOBlle KaMepbl, nrn - ro.nocxonHqecKHH qepeHKOBCKH8 
cnexTpoMeTp nonHoro nornomeHH.H, DV - pacna.nHhlfi o6oeM, 
SP-129 - OTKJIOHflPl!(HH MarHHT nyqxoBoro cnexTpOMeTpa 

,llBe nJIOCKOCTH 

HCllOJlb30BaJ1HCb .llJI.11 

pacnana. PacnaJ1Hb18 

lliHpOK03a30pHllX .apett!pOBllX xaMep ( IllnK) [3] 

peKOHCTpyKUHH TpaeKTOpHH 

o6oeM DV 6blJI 3anoJIHeH 

3apfllK8HHblX npOJJYKTOB 

renHeM H pa6oTaJI xax 

noporOBllH qepeHKOBCKH8 cqeTqHK JlJlfl BblJ18JieHH.H BTOpHqHblX no3HTpOHOB. 

-a--KBaHTll H n03HTpOHbl OT pacna.noB K·-Me30HOB perHCTpHpOBaJIHCb C 

noMOl!(bP JIHBHeBoro ro.aocxonttqecxoro .neTeKTopa (nrnJ nonHoro 

nornomeHHfl [4]. nrn cocTOHT H3 208 Mo.nyJie8 (MaTpttua 19x11, 

ueHTpaJibllblH 3JieMeHT y,naJieH), BllnOJIHeHHllX H3 6JIOKOB CBHHUOBoro 

CTeKJia c pa3MepaMH 1 OX1 OX35 CM ( s:14 panHaUHOHHllX .llJIHH no nyqxy) . 

On-line KOHTpOJlb CTa6HJibHOCTH pa60Tll .neTeKTOpa ocymecTBJiflJIC.H qepe3 

OJ!HOB peMeHHYP 3acBeTKY CIJOTOYMHO>KHTeJieH cneKTpOMeTpHqecKHX xaHaJJOB 

xopOTKHMH CBeTOBblMH HMnyJibCaMH ("penepHble" 

no.npo6Hoe onHcaHHe OCHOBHblX perHCTPHPYPl!(HX 

"rttnEPOH" co.nep>KHTCfl B pa6oTax [l,3,4]. 

CHrHaJill). 6oJiee 

npH60pOB ycTaHOBKH 

C6op HHCIJOpMaUHH C .neTeKTOpOB ycTaHOBKH peaJIH30BaH B pe>KHMe on

line c 3BM EC-1010, KOTopa.H qepe3 CHCTeMy c6opa .naHHliX [5] 

ocymecTBJifleT KOHTpOJib 3a annapaTypon, HaKonJieHHe H 3anHCb ,aaHHliX Ha 

MarHHTHlle JleHTbl. 

OtHCJi., l'l•.'-:rii..fi HK:ilt'Ji ) 
llA":~liUX r.ice.1e.llOllUllfl 

i s:ui::.. n1,u.,ii::u A 



3. TpHrrep 

YcnoaHe TpHrrepHoro 3anycKa ycTaHOBKH 6uno cnenyIDmHM: 

Tr(K~.l = s •S •S •C •C •C •C •A•JlrJl(:s3 rpynnJ. 
I 2 3 I 2 3 4 

o6mee 
3 

KOilH'leCTBO TpHrrepoa, 

COCTaBnHeT nopHnKa 1 MilH. 

3anHcaHHllX Ha MarHHTHlle neHTll, 

OCHOBHOe TpHrrepHOe ycnOBHe Bllpa6aTllBailOCb 3IleKTpOHHKOM, 

CBH3aHHOM C Jirn. C uenbID onpeneneHHH 'lHcna ,-KBaHTOB H ll03HTpOHOB, 

nonaamHx a 3neKTpoMarHHTHllM KanopHMeTp, Jirn 6un pa3neneH Ha 

7 rpynn. BnH 3anycKa rpynnu Tpe6oaanocb, 'IT06hl cyMMapHoe 

3HeproauneneHHe B ee H'lettKax npeaumano 3anaHHhlM 3HepreTH'leCKHM 

nopor (B 3KcnepHMeHTe no H3y'leHHID K~
3
-pacnanoa nopor cocTaBnHn 0.7 

HilH 1.0 f3B). 06H3aTeilhHllM ycnOBHeM nnH Bhlpa60TKH TpHrrepHoro 

CHrHana HBilHilaCb Heo6xonHMOCTb cpa6aThlBaHHH He MeHee 3 rpynn. 
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PHc.2.PacnpeneneHHe cyMMap
Horo 3Heproa1,1neneHHH B onHott H3 
TpHrrepHh!X rpynn: 1) cnyqatt c 
MaKCHMailbHllM, 2) cnyqatt c 
npoMe~yTO'lHhlM, 3) cnyqatt c 
MHHHMailbHllM 3HeproauneneHHeM 

THnH'lHOe pacnpeneneHHe cyMMapHoro 

:rneproa1rneneHHH 

TpHrrepm,rx 

pHC.2. 

rpynn 

B onHOM 

noKa3aHo 

H3 

Ha 

reoMeTpH'lecKoe pacnono~eHHe 

rpynn 6hlno onTHMH3HpoaaHo B 

npouecce 

MonenHpoaaHHH 

6a3e nporpaMMhl 

pa3pa6oTaHo 

o6ecne'leHHe 

H3y'laeMoro 

npenaapHTenbHoro 

3KCnepHMeHTa. Ha 

FOWL [ 6] 6uno 

nporpaMMHoe 

nnH HMHTaUHH 

npouecca H 

npocne~HBaHHH npoxo~neHHH qacTHU 

qepe3 ycTaHOBKY 

reoMeTpH'lecKoro 

neTeKTOpOB. 

C y'leTOM 

pacnono~eHHH 

4. 06~aH 

HH~OpMa~HH 

cxeMa nporpaMMbl o6pa60TKH 3KcnepHMeHT8~bHOll 

CxeMa aHanH3a HH¢opMaUHH B pe~HMe off-line npHaeneHa Ha pHc.3. 

ITpouenypa o6pa60TKH 3KCnepHMeHTailbHOro MaTepHana COCTOHila H3 

nayx OCHOBHllX 3Tanoa. ITepBllM 3Tan BKilID'lan cnenyIDmHe 

nocnenoaaTenhHlle marH: a) onpeneneHHe npocTpaHCTBeHHoro 

pacnono~eHHH TpeKOBhlX neTeKTOpOB H Jirn; 6) o6pa6oTKY H 3anHCb 

aMnnHTY n Jir )l OT "penepHhlX" CBeTOBhIX HMnynhCOB; B) BOCCTaHOBileHHe 

TpaeKTOpHM nepBH'lHhIX H BTOpH'IHhIX 3apH~eHHllX qaCTHU; r) nony'leHHe 

OTKOppeKTHpoBaHHhIX aMITilHTyn cneKTPOMeTpH'leCKHX KaHailOB Jirn; 
4 

... 

~ 

"' 

nl onpeneneHHe 3¢¢eKTHBHOCTH 

cyMMapHllX pe3yilbTaTOB (JICP). 

TpeKOBllX neTeKTopoa; e) 3anHch neHT 

06pa60T1a " 3a

n11cb "penep111,1x• 

a11n.11HTYJ1 

·renepm.re" 
a!IWJIHTY.llLI 

MarHHTHLle 

.llHCkM 

MarHHTHl:ile 

31tcnep1n1e11T. 

11a1epHaA: 

reo11eTpK'lec1ra11 

peIOHCTYlllHII 

011pe.nene1111e 

aMnJIHTY.I .llrJl 

CTBTHCTH'leCIMA 

a11a.n113. 011peJ1e-

1111e 3qi¢,elTHD

HOCTH .11ere1no

po, 

cp 
CT8THCTH'leCJOIA 

8HBJIH3 K OT60p 

co6L1THA 

Pacnpe.neJ1e111111 

no inrne11ar1111ec

,:1111. nepe■eHHLIM 

Annpo1c111.au1111 

$H3H'leCIHll 

pe3yJlbT8TOB 

BTOpOM 3Tan . BKilID'laeT 

cTaTHCTH'leCKYID o6pa60TKY C06llTHM, 

3anHCaHHllX Ha JICP, nony'leHHe 

re:::::;::::.. KOHe'lHllX ¢H3H'leCKHX pacnpeneneHHM 

reoMeTJIH'lec

•11e ll'OHCTallTlil ;s, 

3¢,q)elTHBHOCTb 

.11ere1nopoa ~ 

H HX 

peanH3aUHH 

annpOKCHMaUHID. Ero 

6una ocymecTBneHa B 

cnenyIDmett nocnenoaaTenhHocTH: 

al OT6op H CTaTHCTH'leCKHM. aHailH3 

¢H3H'leCKHX npoueccoa. C06llTHH 

K~3-pacnanoa oTnenHnHCh oT ¢oHa c 

HCll0Ilb30BaHHeM nporpaMMhl KHHeMa

TH'leCKoro ¢HTa; 6) nonytJeHHe 

pacnpeneneHHH no KHHeMaTH'leCKHM 

nepeMeHHllM H IlOCTpoeHHe nHarpaMMll 

nanHua nnH pacnana K~3; Bl pacqeT 

reoMeTpH'leCKOM H TpHrrepHOM 

""" ""'""' 3¢¢eKTHBHOCTeM ycTaHOBKH 'MeTonoM 
;::::::

0
::;0 _ MOHTe-Ka pJIO; r) onpe,lleJieHHe 

::• Mom-x.p- 3Ha'leHHM KOHCTaHT H ¢0pM¢aKTOp0B 

pacnana K;3. 

BnH pemeHHH 3anaq nepaoro 3T~na 

6un co3naH KOMnneKC ¢0pTpaHOBCKHX 

nporpaMM c 061>eMOM s:7000 CTpOK. 

o6pa60TKa onHoro C06hlTHH COCTa-

PHC.3.CxeMa aHailH3a HH¢op
MaUHH B pe~HMe off-line 

BilHila s:0.11 c npoueccopHoro ape

MeHH Ha 3BM CDC-6500. 

BTOpOM 3Tan nonHOCTbID 6Hn peanH30BaH Ha nepcoHailbHllX 

KOMllbIDTepax THna IBM/AT286, IBM/AT386 H nonKilID'leHHOM K HHM 

HaKOilHTene Ha MarHHTHllX neHTax CM5300.01. BilH BOCCTaHOBileHHH 

3HeprHM H KOopnHHaT ,-KBaHTOB H Il03HTpoHOB, 3aperHcTpHpoaaHHllX B 

Jirn, co3naHa cneuHanhHaH rrporaMMa nnH IT3BM [7], KOTopaH no3BOnHna 

yaenH'lHTb Ha rropHnoK 6llCTponettCTBHe o6pa60TKH 3KCnepHMeHTailbHOro 

MaTepHana. BnH OTneneHHH none3HllX C06llTHM OT ¢oHa HCilOilb30Banach 

nporpaMMa KHHeMaTH'lecKoro ¢HTa Ha 6a3e - o6o6meHHoro MeTona 

HaHMeHhlliHX KBanpaTOB c HeonpeneneHHllMH MHO~HTeilHMH JlarpamKa [8]. 

AnnpoKCHMaUHH ¢H3H'leCKHX pacnpeneneHHM H nHarpaMMll nanHua 

ocymecTBilHilaCb c noMOmhID a~anTHpOBaHHllX nnH IT3BM rraKeTOB nporpaMM 

FITD [9] H MINUIT [10]. 

5 



5. OnpeEeEeHHe npocrpaHCTBeHHOI'O pacnoEOZeHHR EeTeKTOpOB H 

KBEH6pOBKB 3HepreTH~eCKOI'O OTKEHKB gr~ 

)lJIH peKOHCTPYKUHH 3KcnepHMeHTaJibHblX co6blTHfi Heo6xonHMO 

onpeneJIHTb Ha6op KOUCTaHT, xapaKTepH3YDmHx npocTpaHCTBeHHOe 

pacnonoxeHHe KOOP.llHHaTHblX neTeKTOpOB. reoMeTpHqecKaH npHBH3Ka nK, r 

H lli)lK peaJIH30BaJiaCb .llBYMH nocnenoBaTeJibHblMH 3TanaMH. nepen HaqaJIOM 

Ha6opa )laHHblX Ha ycTaHOBKe npOBO)lHJIHCb reone3HqecKHe H3MepeHHH 

KOOp.llHHaT TpeKOBblX neTeKTOpOB C TQqHQCTbD "' ±1 MM. )lJIH peaJIH3aUHH 

BTOporo 3Tana Ha6Hpanacb cneuHaJibHaH 3KCTI03HUHH' B KOTopoA 

perHCTpHpOBaJIHCb TpeKH OT 3apHX8HHblX nyqKQBblX qacTHU (n·- H 

K·-Me30HOB), npoXO)lHBlliHe qepe3 ycTaHOBKy. HCTIOJ!b3YR npouenypy, 

nono6HyD H3JIOXeHHOfi B [11), nyTeM MHHHMH3aUHH OTKJIOHeHHR KOOp)lHHaT 

TpeKOB OT npHMblX JIHHHfi onpeneJIRJIH ropH30HTaJibHble H BepTHKaJibHble 

KOOp.llHHaTbl nK,r H lli)lK c TQqHQCTbD 50 MKM, 500 MKM H 100 MKM 

COOTBeTCTBeHHO. 

80r-,r-,r-,~~~~~----

40 

~ 
~ 

zo 

o.- zo 60 BS 
lloB/1 a,mn,ny,.. 

PHc.4,PacnpeneneHHe KaJIH-
6poBoqH1,1x K03~~HUH8HTOB nr)l 

KanH6poBoqH1,1e K03~~HUH8HTbl 

)lJIH nepeBona aMTIJIHTY.ll nm B 

3HeprHH 

o6pa6oTKH 

3KCTI03HUHH, 

onpenenRJIHCb nyTeM 

naHHblX cneuHaJibHOfi 

B xone K □Topofi 

3JieMeHTbl KanopHMeTpa nooqepenHo 

o6nyqaJIHCb nyqKQM Il03HTpOHOB C 

HMTIYJibCOM 5 r3B/c, IlpH 3TOM BO 

BpeMH KaJIH6pOBKH BblpaBHHBaJIHCb 

OTKJIHKH OT cneKTpOMeTpHqecKHX 

KaHaJIOB, Ha pHC.4 npencTaBJieHO 

pacnpeneneHHe KaJIH6poBoqHblX 

K03~~HUH8HTOB IlOJIHOrO neTeKTopa, 

xapaKTepH3 yDmee era HHTerpanbHYD 

qyBCTBHT8JlbHOCTb. cpenHee 3Haqe-

HHe pacnpeneneHHR COCTaBJIReT 

36 M3B Ha e)lHHHUY aMTIJIHTY.llbI, a 

cpenHe K Ban pa THqHoe OTKJIOHeHHe 

3.5 M3B Ha 8.llHHHUY aMTIJIHTYJlbl. 

reoMeTpHqecKaR npHBH3Ka KaJIOpHMeTpa ocymecTBJIRJiaCb C IlOMOmbD 

BTOpHqHl,IX 3apRXeHHblX qacTHU OT pac~anoB K·-Me30HOB C 3HepreTHqecKHM 

OTKJIHKOM B nr)l 60Jibllie 1 r3B. TaKHM o6pa30M, "' 627. Bb16paHHblX HaMH 

co6b1THH HBJIRJIHCb JIHBHHMH OT Il03HTpOHOB' a B "' 387. cnyqaeB 

perHCTpHpOBaJiaCb 3JieKTpoMarHHTHaH KOMIToHeHTa anpoHHOro KaCKana, 

Bbl3BaHHOro n· -Me30HaMH [ 1.2). C yqeTOM HH~OpMaUHH OT TpeKOBbIX 

neTeKTOpOB onpeneJIHJiaCb ToqKa nonanaHHR 3apRX8HHOH qaCTHUbl B nrn H 

Bbl)l8JIHJICH 6JIHXaArnHA KJiacTep (rpynna cpa6oTaBlliHX Monynefi 

6 

.. 

tc 

,., 
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a 6 B 

rx rx rx 

0.4 0.4 o., 

0.2 0.2 
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0·~50 -30 -1 o 10 30 50 
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PHC.5.HCTIOJlb30BaHHe 3Jl8KTpOMarHHTHOro JIHBHR OT BTOpHqHl,IX 
3apHXeHHblX qacTHU )lJIH reoMeTpHqeCKOH npHBH3KH nr)l K CHCTeMe 
TpeKOBblX neTeKTOpOB: a) pacnpeneneHHe OTHOllieHHR 3HeprOBbl)leJieHHR B 
.llBYX Rqeil:Kax rx B cnyqae C.llBHXKH BJI8B0 nr)l OTHOCHTeJibHO TpeKOBblX 

)leTeKTOpOB, 6) npaBHJlbHOe OTHOCHTeJibHOe IlOJIOXeHHe nr)l H TpeKOBblX 
neTeKTOpOB, B) cnyqaA a) C OTHOCHTeJibHblM C.llBHrOM BnpaBO 

KanopHMeTpa) c pa3MepaMH He 6onee nsyx 

pacnpeneneHHe OTHOlli8HHH 3HeprOBbl)l8Jl8HHH B 

Hqeex. TTOTOM CTpOHJIOCb 

3THX nsyx HqeAKax ( r l 
X 

KaK ~YHKUHH pa3HOCTH Mexny KOOp)lHHaTaMH Bxona qacTHU H ueHTpa 

MO.llY JIH KanopHMeTpa C MaKCHMaJibHblM 3HeprOBbl)l8Jl8HH8M ( pHC. 5a' 6' B) . 

nonasrnaH s6JIH3H rpaHHUbl nsyx cqeTqHKoB nrn 3apHxeHHaR qacTHUa 

)lOJIXHa nasaTb npHMepHO paBHble CHrHaJibl B HHX (pHc.56). PacnpeneneHHR 

B cnyqae OTHOCHT8JlbHOH C)lBHXKH nr )l Ha O. 5 MM BJieBo IlOKa3aHO Ha 

pHc.5a H Ha 0.5 MM BnpaBO - Ha pHC.5B. H3 pHc.5 BH.llHO, qTQ ToqHQCTb 

onpeneneHHH ropH30HTaJibHOA H BepTHKaJibHOA KOOP.llHHaT neTeKTOpa 

yToqHeHHH KOOP.llHHaTbl 

"' 1 MM, HCTIOJlb3YDmHH 

COCTaBJIHeT "'0. 5 MM. AHaJIOrHqHblH M8TO)l 

ronocxonHqecKoro neTeKTopa C TOqHQCTbD 

anpoHHble JIHBHH OT n--Me30HOB, OTIHCaH B pa6oTe (13). 

)lJIH oueHKH H8JIHHeAHOCTH cneKTpOMeTpHqeCKHX KaHaJIOB nr 11 

He06XO)lHMO ocymecTBHTb KaJIH6posoqH1,1e H3MepeHHH. 3HepreTHqecKoro 

OTKJIHKa KanopHMeTpa B Il03HTpOHHOM nyqKe C pa3HblMH HMilYJibCaMH. 

OcymecTB neHHe 3Toro THna nporpaMMbl Tpe6yeT 6on&rnoro KOJIHqecTBa 

YCKOpHTeJibHOro BpeMeHH H CBR3aHO C TPY.llHOCTHMH IlpH 

r:iBJ. TT03TOMY 

nonyqeHHH 

Ha~m 61,1n 

OTKJIHKa 

HH3K03HepreTHqecKHX Il03HTpOHOB 

peaJIH3 □ BaH M8TO)l .llJIR 

( Ee• :s 3 

KoppeKUHH HeJIHHeAHOCTH 

cneKTpOMeTpHqecKHX xaHaJIOB nr Jl, OCHOBaHHbIA Ha HCTIOJib30BaHHH 

pacnanoB BTOpHqnoro n°--4 2 0 . BoCCTaHOBJiel!HA 3HeprHA ,-KBaHTOB 

npOBO)lHJIHCb C yqeTOM yTeqxH 3Jl8KTpoMarJJHTHoro JIHBHA B "me.1AX" Mexny 
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PHc.6.3aBHCHMOCTb cpenHero 
3Ha'leHHH pacnpeneJJeHHH 3~~eK
THBHUX Mace napu r-KBaHTOB OT 
HX 3HeprHH, perHCTpHpyeMOH B 
Rfn 

51-qeliKaMH KaJ1op11MeTpa [ 4, 7, 14 J. 
3HepreT1111ecKaH rnKaJJa OT 1 f3B no 

4.5 f3B 6uJJa noneJJeHa Ha 

no 0.5 f3B, 

co6UTHH C 

H 

nBYMH 

HHTepBaJlU 

BU6HpaJJHCb 

r-KBaHTaMH, HMeIDmHe 3HeprHH B 

onHOM H TOM xe HHTepBaJJe. Ha 

pHC.6 noKa3aHa 3aBHCHMOCTb 

cpenHero 3Ha11eHHH pacnpeneJJeHHH 

3~~eKTHBHUX Mace, noJJy'leHHUX B 

KaxnoM HHTepBaJJe. KaK ~YHKUHH 

cpenHeli 3Hepr1111 HHTepBaJJa. 

AnnpOKCHMaUHH To11eK Ha pHC.6 6uJJa 

npoBeneHa JlHHeHHOH ~YHKUHeli 

M
3

1[!1[!= a Ecp [M3B J + b [M3B]. nJJH 

napaMeTpOB a H b noJJ y 11eHU 
-3 

3Ha'leHHH (4.12±0.33)X10 H 

122±1. 1 M3B COOTBeTCTBeHHO. H,KaK 

CJJenCTBHe, K03~~HUHewr 

3HeprHH r-KBaHTOB H no3HTpOHOB BU'lHCJlHJlCH CJJenyIDmHM 

KOppeKUHH 

o6pa3oM: 
m o 

C = rr 
Kap a E + b 

r 

rne mrro - Ta6JJH'1Hoe 3Ha11e1rne Maccu rr0
-Me3oHa, a E

7 

HBJJHeTCH 3HeprHeli r-KBaHTa, perHcTpHpyeMoro B flfn. 

3HepreTHtfeCKOe H npocTpaHCTBeHHOe pa3 perneHH51 Rf n CHJlbHO 

3aBHCHT OT cor JJaCoBaHHH 3HepreTH'leCKHX rnKaJl aMnJJHTY nHUX cneKTpOB 

Bcex 3JleMeHTOB. nJJH H3MepeHH51 KHHeMaTH'leCKHX xapaKTepHCTHK 

r-KBaHTOB H n03HTpOHOB Heo6xonHMO onpeneJJHTb K03~~HUHeHTN nepeBona 

aMnJJHTY nu KaJJOpHMeTpa B 3HeprHH C TO'lHOCTbID He xyxe 17.. IT03TOMY, 

KpoMe np51MOH KaJJH6pOBKH Rfn B no3HTpOHHOM ny11Ke, HaMH 6uJJa 

peaJJH3oBaHa npouenypa "KaJ1116poBKa no 3~~eKTY" [ 15 J. cymHoCTh 

MeTona 3aKJJID'laeTC51 B MHHHMH3aUHH pa3HOCTH 

3Ha'leHHeM H Ta6JJH11HOH BeJJH'lHHOH Mac cu -qacTHUU' 

Mexny H3MepeHHNM 

pacnanaIDmelic51 Ha 

(Hanp11Mep, rr0
-Me3oHa H3 npoueccoB K•- rr•rr0 

H 7-KBaHTU 

K•- rr0e•v), nyTeM nonroHKH BeJJH'lHHU KaJJH6poBO'lHNX K03~~HUHeHTOB. 

TaKHM 

CBH3H 

o6pa30M, He TOJlbKO 

C 3~~eKTOM HenOJJHOro 

ocymecTBJJ51eTc51 YTO'lHeHHe K03~~HUHeHTOB 

nor JJomeHH51 3JleKTpoMarHHTHOro JlHBHH B 

KaJ1op11MeTpe, 

r-KBaHTOB H 

HO H Y'lHTNBaeTCH HX 3aBHCHMOCTb OT yrJJa naneHH51 

rrocJJe peaJJH3aUHH npouenypu n03HTpOHOB B Rfn. 

"KaJJH6poBKa no 3~~eKTY" pa3perneH11e flf n no r-r 3~eKTHBHoli Macce 

yJ1y11rn11J10cb Ha~ 177. (p11c.7J. 
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PHC.7.CneKTp .-. 3~~eKTHBHNX 
Mace no (nyHKTHpHa51 JlHHH51) H 
nocJJe (cnJJOrnHaH JlHHH51) peaJJH3a
UHH npouenypu "KaJJH6poffKa no 
3~~eKTY" 

C noMOmbID nporpaMMN GEANT3 
+ [16] MU MoneJJHPOBaJJH e - H 

7-JJHBHH B CBHHUOBOM CTeKJJe C 

xapaKTepHCTHKaMH, aHaJJorH'lHNMH 

HCnOJlb3yeMUM B Rfn. ITOJ1y11eHHNe 

HHTerpaJJbHNe cneKTpN yKa3NBaIDT Ha 

TO, 'lTO pa3JJH11He Mexny pa3BHTHeM 

e•- H r-JJHBHeli He npHBOnHT K 

Heo6xonHMOCTH HcnOJlb30BaHH51 pa3-

HNX KaJ1116pOBO'lHNX K03~~HUHeHTOB 

nJJ51 no3HTpOHOB H r-KBaHTOB. 

6. PeKOHCTPYKUHR H or6op co6UTHH 

rrpouenypa peKOHCTPYKUHH 3KCnepHMeHTaJlbHNX co6uTHH COCTOHJla H3 

pHna nocJJenoBaTeJlbHNX 3TanoB: 

6.1.I'eoMeTpH~ecKaR peKOHCTPYKUHR 

OCHOBHOH 3ana11eli reoMeTpH'leCKOH PBKOHCTPYKUHH 51BJ151eTC51 nOHCK 

npoeKUHH TpeKOB 3apHXeHHNX 11acTHU H BN'lHCJleHHe HX napaMeTpOB. OHa 

6uJJa perneHa c noMombID H3BecTHoro MeTona Kop11nop0B, 6JJH3Koro K 

onHCaHHNM B pa6oTaX [17]. 

ITOHCK TpeKOB npoBOnHJJCH TOJlbKO no COBOKYITHOCT51M TO'leK, 

onpeneJJeHHNX C noMombID ITK. H3-3a HeonH03Ha'lHOCTH HH~OpMaUHH (CJleBa 

HJlH cnpaBa OT CHrHaJlbHNX npoBOJlO'leK) rnnK HCnOJlb30BaJlHCb TOJlbKO nJJ51 

YJJY'lilleHHH TO'lHOCTH onpeneJJeHHH napaMeTpOB TpaeKTOPHH 3ap51XeHHNX 

11acTHU. ITpH BOCCTaHOBJleHHH TpeKa Tpe6oBaJJOCb, 11T06U KOJlH'leCTBO 

TO'leK H~ Hero 6NJJO 60Jlbille 3anaHHNX MHHHMaJlbHNX BeJJH'lHH nJJ51 Kaxnoro 

6J10Ka. ITpH 3TOM Kaxnuli neTeKTOp HMeJJ co6CTBeHHNil KOpHnop IlOHCKa 

TO'leK, KOTOpNli onpeneJJ51JlC51 era KOopnHHaTHNM pa3perneHHeM. 

B pe3YJlbTaTe pa6oTN nporpaMMN reoMeTpH'leCKOH peKOHCTPYKUHH 

onpeneJJHJlHCb npoeKUHH TpaeKTOpHfi 3apHXeHHNX 11acTHU Ha IlJlOCKOCT51X 

xoz H YOZ, KOTOpue annpoKCHMHpoBaJJHCb MeTonoM HaHMeHbillHX KBanpaTOB 

C JlHHeHHNMH ~YHKUHHMH X = Axz + Bx H y = Ayz + By. 

6.2.06pa60TKa ~aHHUX H3 BI'fi 

AJJropHTM BOCCTaHOBJleHHH xapaKTepHCTHK 3JleKTpOMarHHTHNX JlHBHefi 

B Rf n ocHoBaH Ha nonroHKe 3anaHHofi MoneJJH pacnpeneJJeHH51 JJHBH51 B 

51-qefiKax KaJJOpHMeTpa K peaJJbHNM naHHNM. OCHOBHNMH IlOJlOXeHH51MH npH 

peaJJH3aUHH aJJrOpHTMa HBJ151IDTC51: 
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H'iel!KH 

a) 11011epe'iHI,1ll JtHaMeTp JIHBHH ("' 5 CM) 

( 10 CM) , 1103TOMY 0.llHH JIHBeHb MOlKeT 

He 11pea1,1waeT pa3Mepoa 

3axaaT1,1BaTb He 6oJiee 

'ieT1,1pex coce)lHHX H'ieeK; 

6) 3HeprHH, H3MepeHHaH B KalK)lOl! H'iel!Ke KJiacTepa, 

pac11pe,lleJieHa 110 HOpMaJibHOMY 3aKoHy H 11po11opuH0HaJibHa l10JIHOll 3HeprHH 

E Bowenwero ;-KBaHTa HJIH 1103HTpOHa ( 3JieKTpOHa) , T. e. E, = E f/ x, y) 

( i=1, ... , 4). 

MO.lleJib, a KOTopoll IPYHKUHH f/ x, y) MoryT 61,1Tb !paKTOpH30BaHI,I 

K BH.llY 

f
1
(x,y) = R

1
(x) R

1
(y), 

f
2
(x,y) = R

2 
(x) R

1 
(y), 

f 
3 

( X 1 y) = R
1 

( X) R
2 

( Y) , 

f
4 
(x, y) = R

2 
(x) R

2 
(y), 

xopowo 011HCI,1BaeT TeCTOBI,le H3MepeHHH, BI,1110JIHeHHI,le Ha Jir .u. <llyHKUHH 

61,1JIH 110Jiy'ieHI,I 

-9 -4 4 
R

1
(x) = 1 - 85X10 [MM ] dx, 

52,5 [MM 2j 
R

2
(x) = 

(62.6 [MM] - dx)
2 

a1111poKCHMauHell 3KC11epHMeHTaJibHUX ,llaHHI,IX C yqeTOM 

KOppeKUHH Ha 110TepH 3HeprHH B mem1x MelK.llY H'iel!KaMH KaJIOpHMeTpa 

(dx = Ix - x
0

1, rne x
0 

- KOOP.llHHaTa ueHTpa H'iel!KH 11011anaHHH 

qacTHUI,1 B KaJIOpHMeTp, i = 1). 

EoJiee 110,llpo6HO aJiropHTM 011pe,lleJieHHH KOOp.llHHaTI,I TO'iKH BXO)la 

;-KBaHTOB H 1103HTpOHOB (3JieKTpOHOB) B Jlf.ll 011HCaH B pa6oTaX [7,18]. 

6.3.06pa6orKa co6urnn c BCP 

ITOCTpoeHHe pac11pe,lleJieHHll 110 !pH3H'ieCKHM 11epeMeHHI,IM .llJIH co6I,1THll 

HCcJie.llyeMoro 11pouecca (B cJiy'iae K;
3
-pac11anal HBJIHeTcH OCHOBHOll 

3a)la'iell CTaTHCTH'ieCKOl'O aHaJIH3a, KOTopaH ocymecTBJIHeTCH B paMKaX 

11porpaMMI,1 o6pa6oTKH JICP. ITpll 3TOM .llJIH 11epBOHa'iaJibHOl'O pa3,lleJieHHH 

co61,1THll HCl10Jlb3yeTCH ~H.ll T0110JIOl'H'ieCKHX H KHHeMaTH'ieCKHX KpHTepHeB 

oT6opa. 

B1,16HpaH C06I,ITHH, HMelOUllle 110 0.llHOll 11poeKUHH TpeKOB B 11JIOCKOCTHX 

xoz ll YOZ, MI,I O)lH03Ha'iHO pewaeM 3a)laqy O 11pocTpaHCTBeHHOM 

BOCcTaHOBJieHHH TpaeKTOpllH 3apHlKeHHOll 'iaCTHUI,1 .llO H 110CJie pac11a)lHOl'O 

o6beMa. 3aTeM 011peneJIHJiaCb TO'iKa HaH60JibWero c6JIHlKeHHH 11Y'iKOBOl'O H 

BTOpll'iHOl'O TpeKa, HallneHHaH 11porpaMMOl! reoMeTpH'ieCKOll 

peKOHCTPYKUHH,- aepWHHa pac11ana. C06I,1THH 11pHHHMaJIHCb .llJIH_)laJibHellwell 

o6pa60TKH, eCJill paccTOHHHe B 11pocTpaHCTBe MelK.llY TpaeKTOpllHMH 

11epBH'iHOl! H BTOpll'iHOl! 3apHlKeHHOll qacTHUU He 11pea1,1waJio 5 MM, a 

BepwHHa 11pouecca HaXO.llHJiaCb BHYTPH pac11a,llHOl'O o6beMa (DV, pHC.1). 

Ha CJie.llyKJUleM 3Ta11e OT6HpaJIHCb co61,1THH, .llJIH KOTop1,1x paCCTOHHHe 

MelK.llY 11epece'ieHHeM BTOpH'iHoro TpeKa C cppoHTaJibHOll 11JIOCKOCTblO Jlf.ll H 
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PHC.8.C11eKTp 34J!peKtllBHhlX 
Mace 11ap1,1 ,-KBaHT□ B OT pac11anoa 
K·-Me30Ha 

ueHTpOM THlKeCTH 6JIHlKallwero JIHBHH 

He rrpeauwaJio 60 MM. TaKHM o6pa30M 

011peneJIHJICH JlllBeHb, KOTOpOMY 

COOTBeTCTByeT 3apHlKeHHaH tJaCTHUa, 

3aperHcTpHpoBaHHaH 11ocJie pac11an

Horo o6oeMa. 

./lJIH 

rrpHHHMaJIHCb 

naJibHellwell 

co6UTHH, 

o6pa6oTKll 

KOTopue 

Y.llOBJieTBOpHJill CJie)lyKJUlllM KpHTepHHM 

oT6opa: HaJIHtJHe Tpex 3JieKTpo-

MarHHTHUX JillBHel! C 3HeprllHMH 

60JibWe 1.0 f3B ll c 11011epe'iHUMH 

pa3MepaM!l He 6oJiee 2x2 cocenHHX 

H'ieeK KaJIOpllMeTpa. 

Ha pHC.8 110Ka3aH 

110CTpoeHHI,1ll .llJIH co6UTHll, 

c11eKTp 3!p!peKTllBHhlX Mace 11apu 

Y.llOBJieTBOpHIOlllllX BhlWeOITllCaHHUM 

0 -KBaHTOB, 

KpllTepllHM. 

TIHK HMeeT cpenHee 3HatJeH!le M = ( 134. 1±0.4) M3B, H ero 

cpenHeKaanpaTH'iHoe OTKJIOHeHHe 

OTHOCHTeJibHO MaJieHbKOe 3Ha'ieHHe 

To, '!To 11pouenypa o6pa6□TKH 

COCTaBJIHeT ~M = (16.9±0. 1) M3B. 

cpoHa 110.ll 111lKOM (se1%) yKa3hlBaeT Ha 

co6hlTllll c JICP BU)leJIHeT KOHe'iHOe 

COCTOHHlle C 0.llHllM rr0
-Me30HOM ll 0.llHOll 3apHlKeHHOl! qacTHUell Ha 

-2 
ypoaHe sslO . 

6.4.KHHeMaTH~ecKaR HEeHTH~HKaUHR C06HTHD H CHCTeMa OT6opa 
pacnaEa K•-n°e•v 

0.llHllM ll3 He06XO.llllMUX 3TarroB o6pa60TK!l 3KC11ep!lMeHTaJibHUX ,llaHHUX 

110 o6pa3oBaHHKJ ll pacrrany 3JieMeHTapHhlX tJaCTHU HBJIHeTCH 

KHHeMaTHtJecKaH ll.lleHTH!pHKaUHH co6hlTllll [ 8, 19 J. 
BU'illCJ!llTb Bep□HTHOCTb rrpenrroJiaraeMOl! l'll110Te3hl, 

OHa ·1103BOJIHeT 

orrpeneJIHTb HJIH 

YTO'iHllTb Kil He Ma TlltJeCK!le 11apaMeTphl tJaCTllU. KpoMe Toro. C TIOMO!UblO 

3TOl! npouenypu MOJKHO y JIY'iWllTb OTHOWeH!le 3!p!peKTa K !po Hy, oueH!lTb 

KOppeKTHOCTb onpeneJieHllH norpeWHOCTel! ll3MepeHllH KllHeMaTH'ieCKllX 

rrapaMeTpOB qacTHU, 

OCHOBHUM !pOHOM .llJIH llCCJie)lyeMoro npouecca K·-rr0e+v HBJIHJIHCb 

pacnanu K♦-rr + rr
0

, B KOTopux BCJie,llCTBlle anp□HHUX B3allMO.llellcTBllll rr+ -

Me30HOB B CBllHUOBOM CTeKJie Jlf.ll pa3BHBaJICH JlllBeHb, llMllTllPYKllllllll 

JIHBeHb 11031lTPOHa. Pa3,lleJieH!le 3TllX .llBYX pac~aJIOB 6uno ocymecTBJieHO C 

110MO!Ubl0 rrpouenypu KHHeMaTHtJecKoro !pHTa. 3KcnepHMeHTaJibHUe co6UTHJ'.! 

npoBep.f!JIHCb Ha COOTBeTCTBHe .llBYM rlll10Te3aM. CHatJaJia c □ 6UTHJ'.!, 

Y.llOBJieTBDJJHIO!Ulle l'lll10Te3e K♦-rr+,r° ( 4C - !pHT, 5 ypaaaemill CBJ'.!31l ll 

I I 
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PHc.9.a) YpoBeHb nocToaegHoCTH 1HITOTe3bl K -Tl Tl 

nocTOBepHOCTH 1HITOTe3bl K·-rr e·v 
6) YpoBeHh 

He3BeCTHbIA Monynh HMrrynhca rr·-Me30Ha) c x2
sl3.25 (99% ypoBeHh 

nocTOBepHOCTH, pHC. 9a) , OT6pacb1B anHCb. 113 ocTaBl!lHXCH co6b!THA 

oT6HpanHCh Te, KOTOpble ynoaneTBOpH~T 1HITOTe3e K~3-pacrrana 

(2C - ~HT, TOXe 5 ypaBHeHHA CBH3H H HeH3BeCTHbIA HMITYflhC HeATpHHO) C 
2 X 55.95 (95% ypoaeHb nocTOBepHOCTH,pHc.96). nocne OT6opa co6bITHA ITO 

yKa3aHHbIM KpHTepHHM 6HnH ITOCTpoeHbl pacITpeneneHHH ITO 3~¢eKTHBHbIM 
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PHC.10.CITeKTp 3¢¢eKTHBHbIX Mace: a) 77 H 6) 77e•v (CilflOl!lHaH 
nHHHH). PacrrpeneneHHH, ITonyqeHHHe MeTonoM MOHTe-Kapno, rrpencTaaneHH 
Ha pHCYHKe ITYHKTHPHOA flHHHeA 

12 

·~.7 'l .. 

I 't I 
I 
I 

' 

1 

MaccaM (77) H (77e•vi (HMITynhc HeATpHHo orrpenenHncH H3 ITpouenypu 

KHHeMaTHqeCK010 ~HTa), KOTOpble ITOKa3aHbl Ha pHc.lOa,6 (CilflOl!lHaH 

flHHHH). BHnHo, qTQ rronoxeHHH MaKCHMYMOB COBITanaDT c Ta6nHqHbIMH 

3HaqeHHHMH Mace rr
0

- H K·-Me30HOB. lliHpHHa Ha ITonyBHCOTe nnH CITeKTpa 

(77) COCTaBnHeT 35 M3B, a nnH CITeKTpa (77e•v) - 45 M3B. OHa 

o6ycnoaneHa pa3pel!leHHeM ycTaHOBKH H co,nacyeTCH co 3HaqeHHHMH, 

rronyqeHHbIMH rrpH MonenHpoBaHHH MeTonoM MOHTe-Kapno - pHC.10a,6 

(rryHKTHpHaH flHHHH). 

OCHOBHaH ITpo6neMa ITPH HCITOflb30BaHHHH ITpouenypu KHHeMaTHqecKo,o 

~HTa - 3TO ITpaBHflbHaH oueHKa rro,pel!lHOCTH H3MepHeMblX ITapaMeTpOB. B 

HallleM cnyqae Bee OlllH6KH H3MepHeMbIX BenHqHH 6HnH orrpeneneHbl Ha 6a3e 

3KCrrepHMeHTanbHbIX pacITpeneneHHA, yqHTbIBaH 3~~eKTHBHOCTH H 

pa3pel!leHHH neTeKTOpOB ycTaHOBKH. HaITpHMep, OlllH6KH B H3MepeHHHX 

3Hep,HA IT03HTpOHOB H 7-KBaHTOB B nrn oueHHBaflHCb C HCITOflb30BaHHeM 

pe3yflhTaTOB pa60Tbl [4] H orrpenenHnHch rro ~opMyne uE 0.1 

E ..,I E [f3B]" 

7. onpe~eAeHHe HMllYAbCa K·-Me30HHOI'O nyqKa 

nnH OITpeneneHHH HMrry flbCa ITana~IUHX K. -Me30HOB 6un HCITOflb30B aH 

pacITan K·-rr· rr0
• 3KCITepHMeHTaflbHble co6bITHH OT6HpanHCb c ITOMOIUhD 

ITpouenypu KHHeMaTHqecKo,o ¢HTa 

ITPH ycnoBHH, qTo Monynh HMITYflbCa 

K·-Me3oHa cqHTancH HeH3BeCTHOA 

aenHqHHOA (3C - ~HT, x2
s7.81, 

95% ypoBeHh nocToaepHocTH). 

soo~~~~~~~~~~~~~~r-i 
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400 
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PHC.11.CITeKTp HMITYflbCa 
KOBHX KaoHOB .oITpe¥eHeH 
OCHOBe pacrrana K -Tl Tl 

rryq
Ha 

Ha pHc.11 H3o6paxeH crreKTp 

HMITYflhCOB rryqKOBbIX KaOHOB, orrpe

neneHHbIA Ha OCHOBe 10.2 TbICHq 

C06bITHA. CpenHHH BenHqHHa pac-

ITpeneneHHH 

10.7 f3B/C. 

OTKflOHeHHe 

COCTaBnHeT <P • > = 
K 

cpenHeKaanpaTHqHoe 

HMeeT 3HaqeHHe 

Up+ = 0. 26 f3B/c H xapaKTepH3yeT 
K 

cyMMapHoe pa3pel!leHHe neTeKTopoB 

ycTaHOBKH. 
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8. MarpH'IHJ:Ji! 3JieMeHT pacna)J.a K;3 H BHBJIH3 3KCnepHMeHTBJlbH/:JX 

co6J:JTHH 

TTOJIHblH 

BH)l8 [ 1, 2] 

MaTpHqHblH 3JI8M8HT pacrra.uoa Ke3 3aIIHCb1B aeTCH B 

!lJl "'¢v (1-,5 ) [ HK f
5 

+ 

i 
+ ( f+ Pa + f_ qa) ,a+ 

2 f ] T a /3(1' 
+ i -- PK Prr a/3 

HK 
1/11, 

( 1) 

r .ue I/JV H 1/J l - JieIITOHHble CIIHHOpbl, HK - Mace a K+ M830Ha, PK H Prr -
+ 0 

qeThlpexHMIIYJibCbl K H rr COOTB8TCTB8HHO, p = PK + Prr, a q = PK - prr-

qeTblpeXHMIIYJibC, rrepe.uaHHhlH JI8IITOHHOH (e·v) nape. BTopofl qJieH B 

BblpaJKeHHH ( 1) OTBeqaeT B8KTOpHOH qacTH TOKa, a fs H fT - 3TO 

B03MOlKHbl8 CKaJIHpHblH H T8H30pHb1H ¢OPM¢aKTop1,1. 

B rrpe.urroJIOJK8HHH, qTQ B Ke3- pacrra.u .uaeT BKJia)l TOJ!bKO B8KTOpHb1H 

TOK, BblpalK8HH8 (1) HMeeT BH)l: 

G - a m = --- sine (f p + f q l 1/J ; ( 1+,5 l 1/11 , V2 +a -av 

r.ue G-KOHCTaHTa <l>epMH (G=l.16639X10-
5

f3B-
2

) [20]. 

Ka611660 [21] (sinB=0.229±0.004) [22]. ¢opM¢aKTOpb1 

e - yroJI 

f H f 
+ 

HBJIHIDTCH ¢YHKUHHMH TOJ!bKO KBa.upaTa HHBapHaHTHOH MaCcbl 

JI8IITOHOB (e·v) H o6blqHQ 3aIIHCblBaIDTCH B JIHHeHHOM rrpH6JIHJK8HHH: 

.llBYX 

CJiaraeMue, 

f±( q
2

) = f±( 0) ( 1+:>.± 

co.uepJKa!UHe f_ ( q2
) B 

q2 
--2-) 

m o 
rr 

KBa.upaTe 

( 2) 

MaTpHqHoro 3JieMeHTa 

m2
, )laIDT BKJia)l, IIpOIIOpUHOHaJibHblH Macce II03HTpOHa me•· H HMH MOJK!IO 

rrpeHe6peqb. TaKHM o6pa30M, m2 
MOJKHO rrpe,llCTaBHTb KaK IIpOH3B e)leHHe 

.llBYX qacTeH 

!JJl
2 

"' f
2 

( q2
) L 

2 
( E + , E o ) , 

+ e rr 
(3) 

r.ue L
2

(E +,E o) - ¢YHKUHH, e rr 
3aBHCSI!UaSI TOJibKO OT KHHeMaT11qeCKHX 

rrapaMeTpOB qaCTHU: L2 (E+,Eo)=2E+E -H (W-Eo); E+, E H 
e rr e 

0
v K rr e v 

Erro - 3HeprHH II03HTpOHa, H8HTPHHO H rr -Me30lla COOTB8TCTB8HHO B 

c11cTeMe ueHTpa Mace K+ -M830Ha; W - MaKCHMaJibHaSI 3HeprHSI 

H8HTpaJibHOro IIHOHa. 

3aBHCHMOCTb B8KTOpHoro ¢opM¢aKTopa f+ 

MO)leJibHO He3aBHCHMblM rryTeM Ha OCHOBe 

OT q 2 
MOJKHO IIOJiyqHTL 

cpaaHeHHSI Ha6JIID)laeMoro 

pacrrpe.ueJieHHSI co6UTHH IIO q2 
C pacrrpe.ueJieHHeM, pa3blrpaHHblM M8TO)l0M 

MOHTe-KapJio C HCIIOJ!b30B aHH8M MaTpHqHoro 3JI8M8HTa ( 3) B 

rrpe,llIIOJIOJK8HHH f ( q 2
) = f ( 0) . 

+ + 

B pe3yJibTaTe OT6opa IIO KpHT8pHHM, yKa3aHHblM B II. 6, OCTaJIOCb 
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f,#00[ iii I I Ii Ii I Iii I I Ii Ii Ii I I ,....-, 

"' 
ci 
'z 
<I 

z s a 

qa/m!• 

PHC.12. 3KcrrepHM8HTaJibHOe 
pacrrpe.ueJieHHe IIO KHH8MaT11qecKOH 
rrepeMeHHOH q 2 /llho )lJISI co6blTHH 

pacrra.ua K~3 

PHC. 13.JlHarpaMMa JlaJIHUa IIO 
rrepeMel!HblM Ee· H Erro )lJIH 

pacrra.ua K;3 

3. 2X104 3KCIIepHM8HTaJibHblX co6blTHH pacrra.ua K;3 JlJIH HHX CTpOHJIHCb 

pacrrpe.ueJieHHSI IIO q2 /m!o ( pHC. 12) H )lHarpaMMa JlaJIHUa IIO rrepeMeHHblM 

Ee+ H Erro ( pHC. 13). 

9. 3ppeKTHBHOCTb perHCTpBUHH co6UTHH 

9.t.reoMeTpH'leCKBR 3ppeKTHBHOCTb 

reoMeTp11qecKaH 3¢¢eKTHBHOCTb onpe.ueJIH8TCSI KaK BepOHTHOCTb 

IIpOXOlK)l8HHH qaCTHU 113yqaeMoro npouecca qepe3 HeKOTOpblH Ha6op 

.ueTeKTOpOB, KOTOpblH SIBJIHe,:-c51 )lOCTaTO'IHblM )lJl51 perHCTpauHH H 

BOCCTaHOBJI8HHH co6b1THH. PacqeT 3¢¢eKTHBHOCTH OCHOBaH Ha MeTO)le 

MOHTe-KapJIO H 3aKJIIDqaeTCH B MO)leJIHpOBBHHH KHHeMaTHKH pacrrana H 

rrpocJieJKHBaHHH rrpOXOJK)leHH51 qacTHU qepe3 ycTaHOBKY C yqeTOM YCJIOBHH 

reoMeTpHqecKOH peKOHCTpyKUHH. 

JlJIH pacqeTa reoMeTp11qecKOH 3¢¢eKTHBHOCTH ycTaHOBKH 6blJia 

pa3pa60Ta11a crreu11aJibHaH rrporpaMMa, HCIIOJib3YID!lla51 re11epaTop rrpoueccoB 

GENBOD [ 23 J, peaJIH30B aHHl,IH Ha IIpHHUHne reHepaUHH 3¢¢eKTHBl!blX Mace 

nonrpyrrrr qacTHU B KaqecTBe KHHeMaTHqecKHX rrepeMeHHNX [24,25]. 

ttMIIYJibC rryqKoBoro K·-Me30lla pa31,1rp1,1BaJICH IIO HOpMaJib!IOMY 

pacrrpeneneHHID co cpe.llHHM 3uaqe1111eM 10.7 f3B/c 11 cpe.u11eKBanpaTuqHNM 

OTKJIQHeHHeM O. 15 f3B/C [ 1]. ToqKa pacna;w 3ap51lKeHHOro KBOHa 

orrpe.ueJIHJiacb C yqeTOM era BpeMeHH JKH3HH H C yc,10BHeM, qT0611 OHa 
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Relll:aRa B rpaHHUa~ pacnaJ1Horo o6neMa. ITpocRelll:HBaRHCb TpaeKTopHH 

nepBH'iHUX H BTOpH'iHUX qacTHU H HX npOXOlll:}leHHe qepe3 aKTHBIJUe 30HU 

HYlKHOro KORH'ieCTBa TpeKOBUX }leTeKTopoB C ytJeTOM KpHTepHeB nporpaMMU 

reoMeTpH'ieCKOH peKOHCTPYKUHH. ]RH co6UTHH, YllOBReTBOpH~IUHX ycROBHHM 

perHCTpaUHH, Tpe6oBaROCb nona}laHHe ,-KBaHTOB B anepTypy nrn. 
]RH pa3HUX MO}l pacnaJlOB K·-Me30HOB reoMeTpH'ieCKaH 

3Cfl!PeKTHBHOCTb ycTaHOBKH MeHHeTCH OT 79% JlQ 93%. 

9.2.3ppeKTHBHOCTb ReTeKTOpoB 

3HatJeHHH 3¢q)eKTHBHOCTH TpeKOBUX }leTeKTOpOB KaK CJlYHKUHH BpeMeHH 

6uRH onpeJ1eReHu B npouecce nepBH'iHOH o6pa6oTKH 3KcnepHMeHTaRbHoro 

MaTepHaRa H YtJHTUBaRHCb npH 

MO}leRHpoBaHHH co6UTHH. ITORHaH 

TpeKOBaH 3(Jl(JleKTHBHOCTb ycTaHOBKH 

JlRH pacna}lOB K. -Me30HOB B CRY'iae 

BOCCTaHOBReHHH O}lHOH 3apHlll:eHHOH 

_ 0.8 

t!. 
If 

Col 0.4 

o.z 

o.o
0 600 fODO 1600 zooo 

E, MaB 

PHC.14,3aBHCHMOCTb 3(Jl(JleK-
THBHOCTH perHCTpaUHH cnrn(E) 
,-KBaHTOB H Il03HTpOHOB B nrn 
KaK CJlYHKUHH 3HeprHH tJaCTHU 

9.3.TpHrrepHaH 3ppeKTHBHOCTb 

qacTHUU JlO H nocRe pacnaJ1Horo 

o6neMa COCTaBRHeT ~ 74%. 

3(Jl(JleKTHBHOCTb perHcTpau1rn 

,-KBaHTOB H Il03HTpOHOB B 

3aBHCHMOCTH OT HX 3HeprHH 

Cna}l (JlyHKUHH noKa3aHa Ha pHC.14. 

cflf]( El B 

onpeJ1eRHeTcH 

3ReKTpOHHKH 

KaHaROB. 

pattoHe 250 M3B 

xapaKTepHCTHKaMH 

cneKTpOMeTpHtJeCKHX 

3(Jl(JleKTHBHOCTb TpHrrepa onpe}leRHRaCb B OCHOBHOM reoMeTpHtJeCKHM 

pacnoRolll:eHHeM rpynrr B nrn. 3To pacnoRolll:eHHe 6uRo onTHMH3HpoBaHo c 

yqeTOM B03MOlKHOCTH perHcTpauHH Tpex H 60Ree tJaCTHU B 

3ReKTpOMarHHTHOM KaRopHMeTpe C 3HeprHHMH BUllle orrpe.neReHHoro 

TpHrrepHoro nopora. IT03TOMY B03HHKRa He06X01lHMOCTb HCCRe.noBaHHH 

BepoHTHOCTH pa3BHTHH a}lpOHHoro RHBHH OT rr·-Me30HOB B H'ieHKax nrn H3 

CBHHUOBoro CTeKRa. Pe3yRbTaTU He3aBHCHMoro KaRH6pOBO'iHOro 

3KcnepHMeHTa, rrpe.ncTaBReHHUe B pa6oTe [12], HCITORb30BaRHCb npH 

MO}leRHpoBaHHH OTKRHKa KaRopHMeTpa Ha BTOpH'iHUe rr·-Me30HU. 

3(Jl(JleKTHBHOCTb TpHrrepa JlRH H3ytJaeMoro K;3 -pacrra}la COCTaBRHeT 
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22. 57., a JlRH (JlOHOBUX npoueccoB K·-rr·rr0 H K·-rr·rr
0
rr

0 
-

37.8% COOTBeTCTBeHHO. 

4. 37. H 

9.4.0npeReReHHe 3ppeKTHBHOCTH nporpaMMU BOCCT8HOBReHHH 

ITpoBepKa 3Cfl!PeKTHBHOCTH nporpaMM aHaRH3a .naHHUX rrpoB0)1HRacb Ha 

OCHOBe CMO}leRHpOBaHHUX MeTO}lOM MOHTe-KapRO co6UTHH. HH(JlOpMaUHH 06 

3THX co6UTHHX 3ailHCUBaRaCb B 6aHK }laHHUX. KOTOPUH HMeR TaKOH xe 

cpopMaT, KaK H 3KCnepHMeHTaRbHUe MarHHTHUe ReHTU. ITpH 3TOM 

YtJHTUBaRHCb reoMeTpHH ycTaHOBKH H 3(Jl(JleKTHBHOCTb pa60TU }leTeKTOpoB. 

EaHK CMO}leRHpOBaHHUX co6UTHH HCil0Rb30BaRCH KaK BX0)1HaH 

HH(JlopMaUHH 1lRH nporpaMM aHaRH3a .naHHUX. BRH R~6oro co6UTHH, KOTopoe 

Y1lOBReTBOpHRO ycROBHHM 3anycKa TpHrrepa, conocTaBRHRacb BX0)1HaH 

HH(JlOpMaUHH 

o6pa60TKH. 

C HCXO}lHUMH }laHHUMH, 

TaKHM o6pa3oM 6uRo 

BOCCTaHOBReHHUMH 

ITOKa3aHO, 'ITO 

B pe3yRbTaTe 

B rrpouecce 

UH(JlopMaUHH H peKOHCTPYKUHH He npOHCXO~HT cymecTBeHHUX HCKalll:eHHH 

IlOTepb co6UTHH. 

3(Jl(JleKTHBHOCTb pa3}leReHHH rHilOTe3 nporpaMMU KHHeMaTH'ieCKOro 

(JlHTa 6uRa HCCRe}lOBaHa C IlOMOIUb~ CM0)1eRHpOBaHHUX pacrra}lOB K·-rr·rr
0 

H K·-n°e·v. HCil0Rb3YH BUllleOITHCaHHUe KPHTepHH ( n. 6. 4), OKORO 1. 27. 

H3 creHepHpOBaHHUX K·-rr· rr0 co6UTHH BOCCTaHaBRHBaRHCb KaK pacna.n 

K+ -----::,n° e + v, a 3(Jl(JleKTHBHOCTb 

COCTaBHRa 91%. 

0,20 ,...,.....,.~.....,.==~=~m~m~~~ 

O.tB 

·St: 0.tB 

;;-.. .,. 
".;r 0.14 . ·· .. . . . ... 

.---........·. o.,z ~ .......... • 

o.,oo z 4 • 
q'/m~• 

PHC.15.3(Jl(JleKTHBHOCTb pe-
rHCTpaUHH pacna.na K;3 B 

~:;:~::~~~Hqz~:~oKHHeMaTHtJeCKOH 

BOCCTaHOBReHHH K;3 -pacna}loB 

ITORHaH 3(Jl(JleKTHBHOCTb pe-

rHcTpaUHH HCCRe.nyeMoro npouecca B 

3aBHCHMOCTH OT q
2 
/m!o H306paxeHa 

Ha pHC.15. Cpe.nHee 3HatJeHHe 
z z 

CJlYHKUHH c( q lmno) B HHTepBaRe 

(q2/m!Je[0.0,7.06] paBHHeTCH: 

<c> = (14.6 ± 1.1)7.. 

0lllH6Ka u<c> HMeeT CHCTeMaTH'ieCKHH 

xapaKTep, H oHa HCcRe}lOBaRacb no 

3aBHCHMOCTH 

norpelllHOCTH 

3(Jl(JleKTHBHOCTH 

3HatJeHHH 

B 

<c > OT 

onpeJ1eReHHH 

}leTeKTOpOB H 

TpHrrepHUX ycROBHH. 

Ha pHc.16 npeJ1CTaBReHo 

cMOJleRHpoBaHHoe pacnpe.neReHHe no 
z z 

q lmno, rroRytJeHHoe C 

HCITORb30BaHHeM MaTpH'iHOro 

3ReMeHTa (2) B npe}lITOROlll:eHHH, 'ITO 

f ( q 2
) = f ( 0) • AHaROrH'iHUM 

+ + 

o6pa30M, KaK H npH BOCCTaHOBReHHH 

peaRbHUX 

17 
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.uHarpaMMa nanHua. OTMeTHM, qTo 3TH pacnpe.ueneHHH BKflIDqaIDT B ce6H 

3cpqleKTHBHOCTb annapaTypu, TpHrrepa, 

o6pa60TKH 3KCnepHMeHTanbHOro MaTepHana. 

reoMeTpHH H anropHTMOB 

t.25 

~ 

~ 
<I 

t.20 

~ t.15 

e 
+ ,. to .... 

:::::: 
~ t.05 

+ 

11 ti1fi11I/ 
.... 

t.00 

0.95 

[1111111 I If p 111 I I 11111 I I • .. LLJ .. -'....IL.1.LJ. 0.900 % 4 • • 2 4 6 

q'/m!• q"/m~• 

PHC.16.CMO,UenHpOBaHHOe MeTo- PHC. 1 7. OTHOWeHHe f ( q 2
) /f ( 0) 

+ + !~M q~~!!~-Ka~no H~~~~~:~:::::: .!lflll pacna.ua K;3. CnnOWHOH flHHHeH 

MaTpHqHoro 3ReMeHTa (2) B 
npe.unonoJKeHHH f ( q2

) = f ( o) 
+ + 

noKa3aH pe3ynbTaT flHHeHHOro ~HTa 

no ~opMyne (2) 

10. AHa~H3 pe3y~bT8TOB 

3aBHCHMOCTb BeKTOpHoro ~OpM~aKTOpa OT q
2 

MOJKHO nonyqHTb 

cne,uyIDWHM o6pa30M [26,27): no.uenHTb 3HaqeHHll 3KCnepHMeHTaflbHOrO 

pacnpe.ueneHHH ( pHC. 12) B HHTepaane .llq
2 

Ha KOnHqecTBO co6UTHH H3 
i 

CMO.!leRHpOBaHHOro pacnpe.ueneHHH (pHC.16) B TOM JKe HHTepBane H 

BUqHcflHTb KBa.upaTHUH KOpeHb OT 3Toro OTHorneHHH: 

f.(qz) = [· 
f+( 0) 

N z 
1 

3KCfl. (qi)] Z 
N z 

MOJJ.. (qi) 

( 4) 

r.ue q2e[q~ - .llq~.q~ + t.q~). KOHeqHUH pe3yflbTaT o6pa60TKH .!lBYX 

pacnpe.ueneHHH noKa3aH Ha pHc. 1 7. 3HaqeHHe napaMeTpa HaKnoHa 

BeKTOpHoro ~OpM~aKTOpa onpe.uenHROCb annpOKCHMauHeH 3aBHCHMOCTH (4) 

c flHHeHHOH ~YHKUHeH (2) (pHc.17, cnnowHall RHHHH) H ony6nHKOBaHO B 

pa6oTe [ 28 J. 
KpoMe CTaH.uapTHoro flHHeHHOro pa3noJKeHHH (2), He3aBHCHMOe 

~HTHpOBaHHe OTHOWeHHH (4) npoBO.!lHflOCb nonIDCHUM npe,UCTaBneHHeM 
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Ta6nHua 1. napaMeTpU annpoKCHMaUHH BeKTOpHoro ~OpM~aKTopa 

3HaqeHHll 2 Pe3yflbTaTU 
<IlHT 

__ x_ 
H3 pa60TU (26] napaMeTpoB n 

D 

nHHeHHUH A= 0.0284±0.0027±0.002 27/22 A+= 0.027±0.008 
+ 

~YHK- M • = 871.6±37.5 M3B 30/22 M • = 87o•l 3 0 M3B 
UHll ( 5) K K -90 

BeKTOpHoro ~OpM~aKTOpa B Mo.uenH K*-.uoMHHaHTHOCTH 

f ( z) 
+ q 

f.( 0) 

Pe3ynbTaTU annpoKCHMaUHH 

1 -

2 q 

Mz• 
K 

npe.ucTaaneHu 

( 5) 

B Ta6n. 1. 3HaqeHHH 

napaMeTpoa, nonyqeHHUX B o6oHx npe.unonoJKeHHHx, cornacyIDTCH B paMKax 

OWH60K c npHBe,UeHHUMH B pa6oTe [26]. 

HHTerpHpyH KBa.upaT MaTpHqHoro 3fleMeHTa (3) no aceM nepeMeHHUM, 

nonyqaeM COOTBeTCTBYIDWYID nonHyD BepOHTHOCTb pacna.ua 

re K;
3

) 
G

2 sin2 e 

768rr
3 

If (0) 1
2 

H 
5 (0.58 + 2.14 A). 

+ K + 

BenHqHHa f.(O) BXO.!lHT B 3TO BUpalKeHHe B KOM6HHaUHH f ( O) sin e. 

(4.82±0.06l 10~2 r [29l HCITOflb3Yll 3HaqeHHH .!lflll re K;3) tota I 

crcK;
3

i = o.2565 c1±0.0013J 

(RHHeHHUH ~HT). nonyqaeM 

10-17 
f3B) H A =O. 0284±0. 0027±0 '. 002 

f.CoJ sine= o. 155±0.002, 

a npH sine= 0.229±0.004 [22) f.(Ol paano 0.675±0.015. rronyqeHHOe 
1 

3HaqeHHe cornacyeTcH C npe.ucKa3aHHeM npaBHna 

npe.unonoJKeHHH CTporofi SU( 3) -CHMMeTpHH .!lflll OK Te Ta 

Me30HOB ( f+ ( 0) = 1 /v'2:"') . 

LIT = -
2

- B 

nceB.!lOCKanHpHUX 

AHantt3 ,uHarpaMMU nanttua 

waraMH: KOppeKTHpOBKa Ha 

ocymecTBflllflCll .!IBYMH nocne.uoaaTeflbHUMH 

3~~eKTHBHOCTb perHCTpauHH co6UTHH H 

annpoKCHMaUHH nonyqeHHUX .uaHHUX. 

EcnH pa3,lleflHTb KOflHqecTBO 3KCnepHMeHTaflbHUX Ha KOflHqecTBO 

creHepHpoBaHHUX MeTO.!lOM MOHTe-Kapno co6UTHH a HHTepBane 

( .llEe• t.Erro), TO B pe3yRhTaTe .!lByMepHoe pacnpe.!lene1rne 6y.!leT 3aBHceTh 

TOnbKO OT MaTpHqHoro 3neMe1na pacna.ua K;3. 11pH peanH3aUHH 3Toro 

MeTo.ua KoppeKUHH Heo6XO.!lHMUM ycnOBHeM HBnHeTCll npoBe.!leHHe o6mefi 

l!OpMHpOBKH .!lHarpaMMU nanHua. 
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Ta6JIHUa 2. Pe3yJibTaThl annpOKCHMaUHH nHarpaMMhl nanHua 

cnoco6 annpoKCHMaUHH 

V-A CTPYKTypa MaTpHqHoro 

3Jl8M8HTa H JIHHe8Hoe pa3JIO~e

HHe f (q2
) no q 2 

+ 

V-A CTpyKTypa MaTpHqHoro 

3JI8M8HTa, JIHHe8H08 pa3JI0~8HH8 

f (q 2
) no q 2 H panHaUHOHHhle 

KOppeKUHH nHarpaMMhl nanHua B 

COOTB8TCTBHH c pa6oTaMH [30) 

Pe3yJibTaThl 

A+= 0.0283±0.0029 

A= 0.0296±0.0030 
+ 

A= o. 024 +0.003 
+ -0.003 

KBanpaT noJIHoro MaTpHqHoro 

3JI8M8HTa (1) 

If /f (OJ I = 0 _070 +0.016 
s + -0.016 

If /f (OJ I = 0 _53 +0.09 
T + -0.10 

¢ = 0 _0 .o.52 
ST -0.52 

AnnpOKCHMaUHH npoBonHJiaCb TpeMH cnoco6aMH: 

a) C KBanpaTOM MaTpHqHoro 3Jl8M8HTa (3) H JIHH8HHhlM pa3JIO~eHH8M 

B8KTOpHoro ~OpM~aKTOpa (2); 

6) nyHKT a) H yqeT panHaUHOHHhlX nonpaBOK B COOTB8TCTBHH C 

pa6oTaMH [30); 

Bl C KBanpaTOM noJIHoro MaTpHqHoro 3Jl8M8HTa (1) pacnana K;3. 

Pe3yJibTaThl aHaJIH3a ony6JIHKOBaHhl B pa6oTe [28) H npencTaBJI8Hhl B 

Ta6JIHU8 2. 

11. 3aKJTlO'feH11e 

OnHcaHa npouenypa BOCCTaHOBJI8HHH nonynenTOHHoro pacnana 

K•-----,rr0 e·v, HJyqaeMoro Ha ycTaHOBKe "r1111EPOH". C noMOlllblO 3TOH 

npouenypu 6UJIH o6pa6oTaHhl "' 1 MHJIJIHOH 3KcnepHM8HTaJibHhlX co6UTH8 H 

nonyqeHhl ~H3HqecKH8 pe3yJibTaThl, ony6JIHKOBaHHhle B pa6oTe [28). 

C03naHHOe nporpaMMHOe o6ecneqeHHe MO~eT 6h1Tb HCnOJib30BaHO npH 

o6pa60TK8 naHHhlX npyrHX pacnanoB K·-Me30Ha, HCCJienyeMhlX B HaCTOHlllee 
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BpeMH B paMKaX nporpaMMhl HJyqeHHH panHaUHOHHhlX npoueccoB Ha 

MonepHH3HpOBaHHOM MarHHTHOM cneKTpoMeTpe. 

AB TO phi Bhlpa~a!OT 6JiaronapHOCTb EynaroBy JO. A., JloMaKHHY JO. <I>., 

PycaKOBHqy H.A. H <l>JIHrHHY B.E. 3a nOJI83Hhle COBeThl H o6cy~neHHH 

pe3yJibTaTOB, JIH6e 11.11. H IlyxoBy O.E. 3a noMOlllb B nonroTOBKe CTaTbH, 

KOJIJI8KTHBY KOJIJia6opauHH "fl111EPOH" 3a nocTOHHHYIO nonnep~KY B pa6oTe 
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Benes r.s., PycaKOBl-14 H.Il. Pl-92-376 
AHan1-13 l-1HcpopMau1-11-1 B 3Kcnep1-1Me1-ne nq 1-13y~eH1-110 
pacnaAa .~ + rr0 e+v 11a ycraHOBKe 'Tl/In EPOH" 

On1-1caHa npoueAypa 06pa60TK1-1 1-1HcpopMau1-11-1, nony4eHHOH s 3Kcne
p1-1MeHrax Ha ycTaHOBKe 'TlllnEPOH" no 1-1ccneAosaH1-110 nonynemoHH0-
ro pacnaAa ~ + tr 0 e+V. OHa BKJll04aeT nporpaMMbl reoMeTpl-14ecKOH 1-1 
Kl-1HeMarn4eCKOH peKOHCTPYKl.\1-1~ C06blTl-1H, pac4eTa 3cpcpeKT1-1BHOCTl-1 pe
fl-1CTpau1-11-1 _ 1-1 CTaTl-1CTl-140CKOro aHalll-13a. np1-1BeAeHbl AOCT1-1rHyTble T04HOCTc 
Hble xapaKTepl-1CTl-1Kl-1; l-13Mep:eHHblX seJll-141-1H. npoBeAeHa He3aBl-1Cl-1MaA 
annpOKCl-1Mal,\l-1A 3KCnep1-1MeHTaJ1bHblX. AaHHblX nOlllOCHblM npeACTaBne-; 
Hl-1eM BeKTOpHoro_ cpopMcpaKTOpa B _MOAelll-1 K* ·AOMl-1HaHTHOCTl-1 •. non
HblH KOMnlleKC nporpaMM MO)l{eT l-1C0OJlb30BaTbCA npl-1 o6pa60TKe "1H
cpopMal,\1-11-1, nony4eHHOH ATTA APYrHX MOA pacnaAOB ~ -Me30H0B Ha yc-
TaHOBKe 'TlllnEPOH". . . 

Pa6oTa BblnonHet-la s Jla~oparnp1-11-1 A.0:epHblX npo6neM OIIIA.111. 

. . . 

Coo5mem-1c 061.e;im1e1moro mfrrnryrn 11;iepHb1X ucc.1e;ioea111ii1. Jl,y6Ha 1_992 

nepeBOA asTOpOB 

VelevG.V., Russakovich N. L. 
Analysis of Data in Experimental Investigation of the Decay 
K+ + tr 0 e+v on the Hyperon Facility 

Pl- 92-376 

A procedure of the analysis of the informl)tion obtained in an expe
rimental .investigation of the leptonic decay on the Hyperon facility is 
described. The procedure includes programs of geometrical and .kinema
tical events reconstructions,. registration efficiency calculation and statis
tical analysis. The obtained accuracy of the physical values is given. An 

. independent approximation of the experimental data with a polar form 
factor as s~ggested by the .K* dominance model is realized. The full com
puter software presented here could be used in data treatment obtained 

. in the other K+-decay mode on the Hyperon facility: ... 
The investigation has_ been performed at the Laboratory of Nuclear 

_Problems, JINA. . 
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