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1. BBEllEHHE 

B pa6oTaxl1 • 21 npeJino11:e11 11eTpaJI11uH0111111A no.nxoJI K H3Mepeumo 

CP-11ecoxpa11eHHll B . B-pacnaJiax. :3TOT nOJIXOJI MOll:eT 611Tb peanH30BaH 

B 3KCnepH.MeHTax C cfJHKCHPOBaHIIOA MHWeHblO . npH JIOCTaTO'IHO BllCOKOA 

HHTeHCHBIIOCTH nyqKQB H no3BOnlleT y11:e IIPH 3HeprHllX •'400 r3B/HyKnOH 

3a, 0611'1110e speMll npoBeJieHHll 3KCnepHMeHTa -10
7
c nonyqHTb JIO 10

8 

B-Me30HOB. T.e. 

B-cpa6p11xl3/_ 

JIOCTll'lb YPOBHH, 

np11 3Heprlll!X YHK 

ua1,1eqeuuoro 

011:HJiaeTCll 

J!Jlll, npoeKTHpyeMUX 

POll:JieHHe 10
9 
-10

10 

B-Me30HOB 3a 3TO 11:e speMll. 

nonuy10 3KcnepHMeuram,uy10 11porpa1,11,1y npeJinonaraeTcll ocymecTBHTb 

B uecxom,Ko 3Tanos. npH 3TOM uaMetJeuo uaqaTb c ua116onee. npocrux 

3TanOB·,. Tpe6yDUIHX _OTHOCHTenbHO, ue6onbWHX pecypcoB H no3BOnllJOU!HX 

peWHTb nonpoc o,- npHaunnuani.'uoA . nunonuaMOCTil pacc1,1orpe1111oro 

3KCnepHMeHTaJibHOro ITOJIXOJia, no Mepe peaJIH3aUHH. O'lepeJIHOro 3Tana. 
' . . 

1,1011:110 · 6yJieT: nep'exoJIHTb K n?cne.ny101UHM, 6onee · cno11:uu1,1. 

HaqanbHUe 3Tanu 3KCnepHMeura npeJinaraeTCll 

.neACTBYJOIUeM ycKopuTene C HMnynbCOM nepBH'IHUX 

ocyIUeCTBHTb 11a yJKe 

IIPOTOIIOB lie HHll:e 
. 13 -I 

400r::iB/c H HHTeHCHBIIOCTblO ny'!Ka JIO 10 c • :3TO IT03BOnHT B 

KPa.rqal!wHA cpoK nony'IHTb oueuKH senH'IHHU CP-aecoxpa11e11Hll a 

pacna.nax 

HeKoropue 

B-Me3ouoa. napannenbHO 

.npyrae 3aJia'IH · cpH3HKH 

MOJl(IIO 

'!aCTHU. 

6y.ner Hccne.noeaTb u 

3aKnlO'IHTenbllJ,IA 3Tan 

IIJJaHHJJYeTCll peam130BaTb ua YHK, nocxonbKY npl! COOTBeTCTBYIOlllHX 

3HeprHllX MOJKIIO 

cne.noeaTenbHO, 

CP-11ecoxpa11eHHll. 

OJKHJiaTb 

11aaaucwy10 

11irn60J1blllHA 

TO'IHOCTb 

BUXOJI B-Me30HOB H, 

B· 11.3Mepeum1 napaMeTpoe 

nEPBblA 3TAn MOll[eT ~llTb ocymecreneu Ha yc,TaHOBKe, COCTOllll!eA H3 

nocne.noearenb!IO. C03JiaeaeMUX cneKTPOMeTpOB MIOOIIOB, ,H K0
• Ha 3TOM . 

::irane J!OmlCIIJ,I . 6UTb pewe111,1 OCIIOBHUe MeTOJIH'leCKHe ITP□.6ne.MU 

npe.nno11:e1111oro ::1Kcnepu1,1e11ra II onpe.neneua npa11uHn11anb11aH eo31,1011:uocTb 

ero peanu3aUHH,. T.e. B03MOJl(H□CTb perucrpupoeaTb B-Me3ouu no 

HHeapaa11~110A Macce np□JIYKTOB . pacna.na, oueHKa. cpo11oeux ycnoeuA npH 

HX eu.neneHHH H. T.n. 

HA BTOPOM. :3TAilE HccneJI□BaHHA 6yie~ npoee.neu noucK 

CP-11ecoxpaHeHHll e pacna.nax B-Me3ouos. Jlnll npoae.neHl!ll 3THX . 

accne.nosauaA 11eo6xo~HMO 6y.ner · c□3JiaTb 
·ycTaHOB~H K0-cneKTP□MeTp. ' ' 

, L , . . 

H BKnlO'IHTb B COCTaB 
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HA TPETbEM 3TAnE nnaHHpyeTCll npoae . .neHHe H3MepeHHll 

CP-Hec6xpaHeHHll B, pacna.nax B-Me30HOB Ha YHK. BJIH peaJIH3aUHH 3Toro 

3aKJIJOqHTeJibHOro 3Tana noTpe6yIOTCll 

a I<°-cneKTpOMeTp 6y.neT HCnOJib30BaH 
L , . . 

HOBble · cneKTPOMeTpll MIOOHOB 0' If, 
' s 

TOT JKe, qTo H Ha BTOPOM 3Tane. 

•2: OBlliEE onHCAHHE YCTAHOBKH 

Ha PHC. 1 npHBe.neHa cxeMa ycTaHOBKH. , nyqoK npoTOHOB 
13 -1 

450 f3B/c H .. HHTeHCHBHOCTblO .no 10 C . ,na.naeT Ha 

C HMnyJibCOM 

BOJibq>paMOBYIO 

B.nonb ocH ·nyqKa (ocb OZ),• 
. . . . ' . 

MHllleHb TOJIIUHHOl! OKOJIO 0,1 H.nepHOR .nnHHbl. 

3a MHllleHb!O pacnonaraJOTCH nocne.noaaTeJibHO .naa· .n0nonbHblX MarHHTa: 
'. /4/ 

Ml-caepxnpOBOJtS!IUHH MarHHT rHnEPOH c .nnHHOR noJIJOCOB 1 M_ no 

ocH OZ H HHTerpanbHhlM rron.eM 7 Tn•M u MZ - · "Tennh1fl" umpoK03a3opHllR 

MarHHT GOLIATlI C ,[IITHHOH rromocoa 4, SM Ii HHTerpanhHbIM noneM 3, 8 Tn •M. 

MeJKIIOJIIOCHOR 3a30p MarHHTOB 3anonHeH BeIUeCTBOM .nnH nornomeHHll 

BTOpHqHblX a.npoHOB. BHnOJibHlle MarHHTbl M1 H M2 OTKJIOHHIOT OT 

.neTeKTOPOB HH.3K,O~HepreTHqecKHe 3apS!lKeHHlle 'qioHOBble qacTHUbl, 'B TOM, 

qHcne poJK.neHHile:, B Be[UeCTBe nor JIOTHTeJIH, H o6ecneqHaaJOT B03MOlKHOCTb 

npoae.neHHS! HMny JlbCHoro aHaJIH3a' MIOOHOB •. 

Henocpe.ncTBeHHO 3a MarHHTaMH Ml H M2 pacnonara10Tcsi 

Koop.nHHaTH!le .neTeKTOPll cneKTPOMeTpoa, ,MIOOHOB H KOPOTKOlKHBYIUHX 

KaOHOB •. B• KaqecTBe OCHOBHblX Koop.nHHaTHllX .neTeKTOPOB B o60HX 

cneKTPOMeTpax' HCnOJib3YIOTCSI . yiKo3a30PHble nponopuHoHaJibHble 

KaMepbl (PC)' ~noco6111,1e p~6oTaTb B ycJIOBHllX BllCOKH,x. 3arpy30K/
5
/. 

l!aCTb pponOPUHOHaJibHblX KaMep - PCl - PC5 - 'siaJISIIOTCS! . 06IUHMH .nnH 

o6oHX cneKTPOMeTpOB. 3TH KaMepbl HMeIOT 111ar HaMOTKH CHrHaJibHllX 

npoaonoqeK. 1 MM,· qTo, C o.nHoR CTOPOHll,n03BOJI~eT ,.no6HTbCSI Ha.neJKHOR, 

pa6oTbl B ·ycJIOBHSIX ,BllCOKHX 3arpy30K, a C .npyroR - o6ecneqHTb 

.• Tpe6yeMyJO TO~HOCTb BOCCTaHOBJieHHS! Tpa~KTOPH8 nHOHOB OT', pacna.noa . IC". 
, .. . , , , . , . . . - (s 

cneKTPOMeTp· MIOOHOB co.nepJKHT TaKJKe 3 nJIOCKOCTH CUHHTH~JIS!UHOHHblX 

ro.nocKonoa SHl -: SH3, CHrHaJibl K,OTOPllX HCilOJ!b3YIOTCSI JlJISI aupa60TK~ 

3anycKaJOIUero, ycTaHOBKY CHrHaJia "_TpHrr~p"_,' apeMe,HHblX H3MepeHHR H, 

Ha HX OCHOBaHHH' qJHJibTpaUHH HH¢oilMaUHH' 'nocTynaJOIUeR 'OT : PC.· 'nanee 

no nyqKy pacnonoJKeH TopoHi:taJibHllR M·arHHT _M3/5/; KOT.opuR cnyJKHT .nnH 

a11aJIH3a HMnyJibCOB 3apsiJKeHHllX nHOHOB - npo.nyI<TOB pacna.na I<°. 3a HHM 
' s 

pa3Me[UeHfl. 5 IlJIOCKOCTeR PC6 _: PC10: axo.nmUHX B' COCTaB cneKTPOMeTpa 

K
0

, c. 111aroM HaMOTKH CHrHaJibHblX · npoaonoqeK . 1 · MM, H e(l(e o.nHH 
s 

CUHHTHJIJIS!UHOHHblR ro.nocKon, Heo6xo.nHMbl8 .nnsi aanycKa PC6 - PClO. 

OnHca11HaSI a1,1111e cxeMa 3KcnepHMeHTaJibHOR ycTa11oaic0 3aJioJKeHa a 

(-;:-;;~-;-;;'~:~~ .; ·:.;:;...,.:..:.; =-.~ ; 
1 

1~1\;. ;:,~Al'H1 .. 1-lN'-·it.: 1 :~..,l .. ,.t ~r y 

~ G~!i•:! ... 3h!~~ .3·cc ~·1r?f~t;:;n:~·-

.1 5~)sJ·~~101·r:rJ,\i __ -.......,;,... -·-~~-
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cneu1rnJibHO pa3pa60TaHHY10 Ha ocHoBe CHCTeM GEAN~7~ H · PYTHIA/B/ 

MO,!leJIHPYIOlllYIO nporpaMMY. 06ecnet1HBa10lllYIO He06XO,!lHMYIO . OCHOBY ·. ,!lJill 

pa3pa60TKH H HCCJie,!lOBaHHll anropHTMOB onpe.neJieHHll napaMeTpOB 

co61nHfi. 

3°. TOtJHOCTb BOCCT AHOBJIEHHJl MACCbl Bo 

B HCCJie.nyeMOH peaKUHH s
0
~/lf! +K

0 
(CM. PHC.2) Macey s 0 

d I Is d 
· . 4µ•µ- 4rr•rr-

npe.nnonaraeTcll BOCCTaHaBJIHBaTb no HHBapHaHTHOH Macce npo.nyKTOB ' . 
pacna.na J/lf! H K0

• 
s 

-
F >-

·. 

--------- - ---- - - - - -
L 

.. .. ----- -- .. - ------- ----
~ --- ,_ __ 

X 

l 
~ ,:, 100cm CPB-simul i------------1 

PHC. 2 

HCXO,!lHOH HH¢opMaUHeH ,!lJill. BOCCTaHOBJI8HHll Maccu yKa3aHHUX qacTHU 

cnyxaT pe3yJibTaTU pacno3HaBaHHll TpaeKTOPHH COOTBeTCTBYIOlllHX MIOOHOB 
➔ ➔ 

H nHOHOB (X), (Y) H ¢H3HqecKHe xapaKTepHCTHKH pa6oqe8 cpe.nu. 

QqeBH,!lHO, qTo C yqeTOM nOHCKOBO,O xapaKTepa HCCJI8,!lOBaHHH 

He06XO,!lHMUe aJI,OPHTMU ,!lOJIXHU Jie,Ko a.nanTHPOBaTbCll. K M8HlllOlllHMCll 

ycJIOBHllM, o6na.naTb ,!lOCTaTOqHo BHCOKHM 6ucTpo.neHCTBHeM H 

o6ecneqHBaTb, no KpafiHefi Mepe, npaKTHqecKylO COCTOllT8JibHOCTb oueHOK 

He06XO,!lHMHX napaMeTpOB. 

OCHOBHUe oco6eHHOCTH 3a.naqH onpe.neJieHHll Maccu J/lf! COCTOllT B 

3HaqHT8JibHOM paCCTOllHHH OT BepWHHU co6UTHll .no H3M8Pll8MUX yqacTKOB 

5 



TpaeKTOpH8, HanHqHH nornoTHTenen (yrnepon, 

pa6oqe8 cpene, qepenoaaHHH MarHHTHblX nonen 

cTanb, 

anonb 

ypaH) B 

,TpaeKTOpHli 

nponyKTOB pacnana. KmoqeBblM nyHKTOM naHH08 3anaqH , HBRHSTCH 

onpeneneHHe napaMeTpOB TpaeKTOPHli B BSPIIIHHe (xa,Ya, Zo). BaeneM B 
➔ 

paccMOTPSHHe BSKTOP napaMSTPOB ( R ), COCTOHIIIHli H3. nHTH 3R9M9HTOB, 

rne 

rl = xo; 

r2 

r

3 

}: 

r4. 

r5 

yo; 

- yrnoa1,1e K03qJ{j)HUH9HTl,I B ToqKe (X , y , Z ) ; 
, . 0 0 0 

~ 3HaqeHHi HMnynbca B TOqKe (X, y 
0 0 zo). 

➔ 

AHanH3 B03MOXHblX nonxonoB onpeneneHHH af9,10,11,12/, C yqeTOM 

BblneneHHblX oco6eHHOCTeli, noKa3blBaeT, qTO HaH6onee nonxonHIIIHM 

HBRHSTCH aapHaHT MeTona, 
0

H3ROX9HHoro B p~60Te/9/_ 

BaeneM neKapTOBY CHCTeMy ~oopnHHaT XYZ TaKyK>, qTo OCb oz 

HanpaaneHa no nyqKy H npoxonHT qepe3 ueHTP ycTaHOBKH, OCb OY 

napannenbHa BeKTOPY MarHHTH08 HHnyKUHH nom:i BToporo MarHHTa. 113 

CHCTeMbl o6blKHOBeHHblX nH¢¢epeHUHanbHblX ypaBHSHHli BToporo 

nopHnKa, onHCblBaK>IIIHX nBHXeHHe 
nonyqHTb/l Z/: 

qacTHUbl B MarHHTHOM none, MOXHO 

x = r 1+r3 (z-z
0

) + ½
5

A1 (z) 

r 2+r4 (z-z
0

) + ½
5

A2(z). y 
( 1 ) 

u=z v=u 

rne A1 (z) = J f F(v)dvdu, 

u=z v=z 
0 0 

u=z v=u 

A2 (z) = J J G(v)dvdu, 

u=z v=z 
0 0 

F (z) = 
f(x',Y',Bx,By,Bz) 
1 - E(p,z)/r5 

G(z) -
g(x',y',Bx,By,Bz) 

1 - E(p,z)/r5 

6 

1·v 

,t. 
I 
:i 
/1 
,1\ r 

168,~ 

154 

140 

126 

112 

98 

84 

70 

56 

42 

28 

14 

cpenHee 3,13 

er (m) .128 

cpenHee 3.12 

cr(m) .131 

I C7 c:= I I 7 □ □ rGeV 

PHC.3. 

2.4 2.7 3.0 3.3 3.6 3.9 

a 
2.4 2.7 3.0 3.3 3.6 3.9 

6 
PacnpeneneHHe HalineHHblX 3HaqeHHH Macc1,1 J/t: 

a) TOqHl,19 KoopnHHaTl,I BeplllHHbl, 

6) 3aMeHa HCTHHHl,IX KoopnHHaT ¢HKCHPOBaHHblMH. 

Ha PHC.4. npencTaaneHo pacnpeneneHHe Hanne~HblX 3Ha4eHH8 Macc1,1 J/t 

nnH KOH¢HrypauHH ycTaHOBKH C nayxMeTpOBl,IM CTanbHblM nornoTHTeneM 
anpoHoe B 30He BToporo MarHHTa. 

E(p,z) - ¢YHKUHH 3HepreTH4eCKHX noTepb, 
. 1/2 ] 

f(x' Y' B B B )= ~(l+x' 2+y' 2) [y'B -B (l+x' 2 )+x'y'B . ' . ' x' y' z c • z y x ' 
. 1/2 ' 

g(x' ,y' ,Bx,By,Bz.~"' ~(l+x'
2

+y12 ) [Bx(l+y: 2 )-x'Bz-x'y!By]. 

JlnH Bl,lqHcneHHH R Hcnonb3yeM HTepaUHOHHYK> npouenypy, npHMeH!lll Ha 

Kaxnon HTepaUHH MeTon HaHMeHblllHX KBanpaTOB. HaqanbHble oueHKH x', 

y', Bx, By, Bz, 
A2 (z) nonyqaeM, 

r5 nnll Bl,lqHcneHHH noBTOPHblX HHTerpanoB Al c_z), 

annpoKCHMHPYH npoeKUHH TpaeKTOPHH Ha nnoCKOCTH 
➔-

xoz, YOZ KBanpaTHqHl,IMlf napa6onaMH. TeKymee 3HaqeHHe R Bbl4HCnHeTCll 
B pe3ynbTaTe pe111eHHH CHCTeMU HOpManbHblX YIJ_aBH9HH8 

[
. T -1 ➔ ] ➔ T -1 ,➔ ➔T 

rne E 

E ·D (V)·E ·R = E ·D (V)·V , 

- CTPYKTypHaH MaTpHua, COOTBeTCTBYK>lllall CHCTeMe (1); 

7 



➔ ➔ 

D(V) - KoaapHaUHOHHaR MaTpHua H3MepeHHR V 
➔ ➔ ➔ 

V =XU Y 
➔ 

Ha8)leHHOe 3HaqeHHe R HCITOnh3yeTCR )lnR yToqHeH~R Al (z) H A2 (z)., 

nocne qero BllITOnHReTCR cne)ly1<m1aR HTepamrn H T .)l. JlO JlOCTHl!CeHHR 
➔ 

He06XOJlHMOH TOqHOCTH onpe)leneHHR R. 

Ha nepBoM 3Tane npoaeJleHHR 3KcnepHMeHTa JlnR onpeJleneHHR Maccu 

J/i npe)lITOnaraeTCR HCITOnh30BaTh )leTeKTOPll, pacnonoJK_eHHlle Mel!C}l'y 

MarHHTaMH M2 H M3. )lnR Il0Jl06HOH KOH¢HrypaUHH OTCYTCTBHe HH¢0pMaUHH 

0 KPHBH3He TpaeKTOPHH BHYTPH MarHHTOB Ml H µ2 He Il03BOnHeT 

HanpRMYD .rrp»MeHHTh H3noJKeHHllH IlOJlXOJl, Heo6xoJl»Ma JlOnonHHTenhHaR 

HH¢opMaUHR, ,HanpHMep, KOOPJlHHaTll aepllIHHll pacna)la. 4HcneHHblM 

3KCnep»MeHTOM IlOKa3aHO, qTo 3aMeHa peanbHllX KOOPJlHHa T BepllIHHll 

KOOPJlHHaTaMH x=O, y=O, z=2 (cpeJlHee nonoJKeH»e aepllIHHll pacnaJla· J/il 
➔ 

Il03BOnReT onpeJlenHTb R (a 3HaqHT H Macey J/i) 6e3 3aMeTHOH noTepH 

TOqHOCTH (CM. PHC.3). 

rrepefiJleM K 3aJlaqe BOCCTaHOBneHHR MaCCll K
0

, 
s 

OCHOBHlle 

oco6eHHOCTH KOTOPOH COCTOHT a cna6oM pacceHBaIDmeM CBOHCTBe cpe)lll, 

HanHqHH OJlHOpOJlHOro H aKcHanbHO-CHMMeTpHqHoro MarHHTHoro nonH. 

1000 

BOO 

600 

400 

200 

o I I I r::t'I I I CS? I I I on(GE'I) 
,. 1.5 2. 2.5 3. 3.5 4. 4.5 5. 5.5, 6. 

M.V.-3.222 aCm>-0.286 

PHC.4 

8 

;(11 
((1 

j 

' .. , 

~ 
r 

C06llTHRMH nonHOH TOnonorHH Ha3oBeM TaKHe K
0

-co6UTHR, B KOTOpllX o6a s - J. ' 

pOJKJleHHllX IlHOHa .3aperHCTPHPOBaHll JleTeKTOpaMH, JlO H nocne 

aHanH3»pyvmero MarHHTa, co6UTHRMH HenonHOH TOnonorHH Ha3oBeM 

co6llTHR, rJle OJlHH H3 IlHOHOB 3aperHCTPHPOBaH ,TOnbKO JleTeKTOpaMH JlO 

MarHHTa, )lnR co6UTHH · nonHOH TOnonorHH MOl!CHO npe)lnOl!CHTb cne)lyDmyD 

npoueJlypy onpe)leneHHH Maccu. Ha nepaoM 3Tane pa3)lenhHO JlnH KaJK)loro 
' ➔ 

H3 IlHOHOB onpe)lenHeTCR R Ha npaBOH rpaHHUe BTOporo , MarHHTa ·no 

BllllleOilHCaHHOMY anropHTMY. Ha BTOPOM 3Tane, npHHHMaH BO BHHMaHHe, . ' 
' ' 0 ' ' . 

qTo pacna)l Ks IlPOHCXOJlHT B OJlHOpOJlHOM MarHHTHOM none, He06XOJlHMlle 

)lnH onpe)leneHHR MaCCll oueHKH COCTaBnRIDmHX BeKTOPOB HMnynhCOB 

IlHOHOB B BepllIHHe pacna)la HaH)leM H3 oueHOK COCTaBnRIDmHl!'., B . ToqKe 

nepeceqeHHH npoeKUHH TpaeKTOPHH Ha nnoCKOCTb xoz. 

320 

280 

240 

_ 200 ,. 

I ,so . 
.( ~. 

:•,,, 
,. 

I 120 

I ao 

40 

o I I ~ I 1- I ::S.~ lm(OEY) 
0.-42 0,44 0,,46 0.48 0.5 0.52 0.5-4 0.56 

M,V.-0.-498 R.M.s.-.0113 aCm>-0.009 

PHC.5. Pacnpe)leneHHe HaH)leHHllX 3HaqeuHH MaCCll K
0

. s 

OllIH6KH H3MepeHHH KOOPJlH~aT TpaeKTOPHH Mory~ npHBeCTH K TOMY, qTo 

)lnH qacTH co6llTHH nonHOH'TOITOnorHH nepeceqeHHe npoeKUHH:TpaeKTOPHH 

HaHTH Re yJlaCTCH. B H3yqaeMOH MO)lenH o6~eM IlO)l06HllX co6llTHH, KaK 

IlOKa3anH pe3ynhTaTll o6pa60TKH, COCTaBnReT BZ. )lnR Il0Jl06HllX 
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co6UTH8, a TaKJKe JU!ll co6UTH8 HenoJJH08 TOilOJJOrHH ( KOTOpUe 

COCTaBJIHDT npHMepHO IlOJIOBHHY Bce8 CTaTHCTHKH H B IlPHHUHile He MoryT 

6UTb o6pa6oTaHU B paMKax H3JIOJKeHHOro no.nxo.na, OCHOBaHHoro Ha 

pi3neJJbHOM aHaJJH3e TpaeKT~pH8) MOJKHO npenJJOJKHTb HH08 nonxon. CyTb 

era COCTOHT B COBMeCTHOM aHaJJH3e Bcex TpaeKTOpH8 BTOPH4HUX 4aCTHU, 

B npouecce K □Toporo oueHHBaDTCH KaK K □opnHHaTu aeprnHHU pacnana, 

TaK H ace HMilYJJbCU. ,11-1' 

.IlJJH ynpoiiteHHH pac4eTHUX cpopMyJJ Ha4aJJO CHCTeMU KOopnHHaT :1):'1 
nepeHeceM Ha npaayD rpaHHUY MarHHTa M2. BaeneM a paccMoTpeHHe 

➔ ➔ ➔ 

BeKTOpa Ri,V,Pi, rne 

i - HOMep poJKneHHoro IlHOHa (i=l,2); 

ril - X-KoopnHHaTa TpaeKTOPHH i-ro IlHOHa nJJH z=O; 

ri2 - Y-KoopnHHaTa TpaeKTOPHH'i-ro IlHOHa nJJH z=O; 

ri
3

} -yrJJOBUe'K031PIPHUHeHTl,i B T04Ke (ril' ri2' O); 
ri4 
ri5 - 3Ha4eHHe ~MilYJlbCa B T04Ke (ril' ri2' ,OJ. 

vl} v 2 - KoopnHHaTU aeprnHHU pacnana K~; 

v3 
Pi1 - yroJJ MeJKny OCbD oz H npoeKUHe8 HMilYJJbCa i-ro IlHOHa 

IlJIOC,KOCTb XOZ; 

Pi2 - yroJJ MeJKnY _OCbD oz H npoeKUHe8 HMilYJJbca i-ro IlHOHa 

IlJIOCKOCTb YOZ; 

Pi3 - HMilYJJbC i-ro IlHOHa. 
➔ 

Bupa3HM 

ri1=v1-

Ri nnH z=O 4epe3 

~-3 [ 
--

1
-· cos(p. 1)-

0.3·H 1 

➔ ➔ 

V H Pi. 

[ 
0.3·H· 2 1 - (v3 •-A-,- +sin(pi1 )~ 
Pi3 

A • 

1/2 

] ] ' 

. Pi3 0.3·H 
r. 2=v2-tg(p. 2 )•cos(p. 1)·--·[arcsin(v3•---

i i . i 0.3·H ·. ~-3 
+ sin(pi1>> - Pi1]• 

ri3= 

~i3 

0.3•H 

A 
. 1 

Pi3 
v 3+sin(Pil) •--

0.3·H 

0.3•H, 2 1/2 
• [ 1-(v3·-A-- + sin(pi1 )) ] 

Pi3 

10 

/ 

I 
(I' 

~ 

tg(pi2) ·cos(pil) 

ri4= 

[ 
0. 3. H 2 ·] 1/2 

ri5=Pi3 ' 

1-(v3 •--A-- + sin(pi1 )) 
, pi3 , 

H - 3Ha4eHHe MarHHTHOR HHnyKUHH; 
re v2 
. Htg

2 
(pil) ] 

A ~ p' •[ 2 2( ) 
Pi3= i3 l+tg (pil)+tg Pi2 

npe.nnoJJOJKHM: 4TO Ni 4HCJl0 3aperHCTPHPOBaHHUX 
➔ ➔ 

TpaeKTOPHH i-ro IlHOHa, Tor.na v; p MOJKHO 

MHHHMiMa IPYHKUH~HaJJa F'; 

2 Ni[ 2 

F= L L [_xij-(ril+ri3zj+--1-Ail(zj))]+ 
r. 

i=l j=l . :~ 2] 

+ [Yij-(ri2+ri4zj+--. Ai2(zj)>] . 
ri5 

onpenenHTb 

Ha PHC. 6 npe.ncTaBJJeHU pe3yJ1bTaTU BOCCTaHOBJJeHHH 

KoopnHriaT 

H3, YCJIOBIHI 

MaCCl,i K° C 
s 

HCil0Jlb30BaHHeM OilHCaHH08 npouenypu .IIJIH co6UTH8 HeilOJIHOR, H IlOJIHOR , r 

TOilOJIOrH8. 

2150 
000 

2-40 

-400 

200 

160 300 

120 
200 

60 

100 

-40 

C ---, - o~5 o.~.... rn<ca.v> 'b.~2 1 o.~«;(= 1 o~~ f"::o.S .... 1 
ff'(C&V) 

M.V.-0.-496 R.M.S.-0.023 M.V.-0.-4Q8 R.M.S.-0,010 

· ·PHC. 6. Pacnpe.neJJeHHe ~aR.neHHUX 3Ha4eHHR Maccu K. 
. 11 , s 



I • 

OqeeHnHo, qTo npH TaKoM nonxone nnH qacTH co6uTH8 c HenonHon 

TononorHen (B KOTOPUX Monynb HMnynbca i-ro IlHOHa HaCTOnbKO eenHK, 

qTo COOTBeTCTByDmaH TpaeKTOPHH npaKTHqecKH npHMOnHHe8Ha) MOXHO 

6yneT yKa3aTb TORbKO orpaHHqeHHe CHH3Y nnH lr.
5

1. YqHTUBaH B HBHOM 

BHne anpHopHue oueHKH ~onoxeHHH eeprnHHU p:cnana B~ H ycnoeHe 

KOMnnaHapHOCTH HMnynbCOB K0 

. s 
H ponHBlliHXCH IlHOHOB, nonyqHM 6onee 

TQqHue oueHKH r i5 ( CM. PHC. 7) . · JlpH 3TOM noeurnaeTCH, BepOHTHOCTb 

CTaTHCTHqecxon OlliHOKH BTOporo pona - npHHHTHe noxHon rHilOTe3U. 

'400 

350 

300 

250 

200 

150 

100 

50 

'li.tr 4i.:'...... o.~a a...s · o.5 o.~z 7i1! L,., o~5ec-, 
M.V.-0.499 R.M.S.-.014 

PHc. 7. PacnpeneneHHe HanneHHUX 3HaqeHH8 Maccu K0 c yqeTOM 
0 s 

xoopnHHaT eeprnHHU pacnana Bd. 

M.HHHMH3aUHH nocTaToqHQ cnoxrnoro cjJyHKUHOHana F 

oco6oe BHHMaHHe. BunH HccnenoeaHu nporpaMMH 

(BapHaHT c neonHon ToqHQCTbD), HFITL/l 4/, MINs(/151, 
rro pe3ynbTaTaM o6pa6oTKH .cTaTHCTHqecKoro 

npennoqTeHH~ oTnaHO nporpaMMaM HFIT H MINSD. 

ynen.11nocb 

HFI~l 3/ 

Mrnsof16/_ 

MaTepHana 

HanneHHHe KHHeMaTHqecxHe napaMeTpH HneHTHcjJHUHPOBaHHHX J/iI' IH 
0 . ' 0 

Ks Il03130n.HDT BOCCTaHOBHTb Macey Bd C nocTaToqHon nn.11 npoaeneHH.H 

3KcnepHMeHTa TQqHQCTbD (CM. PHC. 8). 

12 

;u I 

1000 

800 

600 

400 

200 

ol I 1-e!' I l'S7-- ·I I l,n(OCV) 
4.. 4.4 , 4.8 5.2. 5.6 6. 6.4 · 

M.V.-5.301 , aCml-0. 117. 

PHC. 
. . ., . 0 . 

8. PacnpeneneHHe HanneHHHx 3HaqeHH8 Maccu B (BapHaHT 
, . . . d .. ,· 

ycTaHOBK.H, .c nay,XMeTIJ.OBUM aJipOHHHM nornOTHTeneM H3. CT8.nH). 

4. 3AKJIIO'l!EHliE 

B paMxax npoexTa., no H3MepeHHD .cP:-HecoxpaHeHHH B B-pacnanax 

pa3pa60TaHH H peanH30BaHH MeTonu BOCCTaHOBneHH.H HHBapHaHTHUX Mace 
. 0 ' '. . . . 0 . . . 

J/iI' H Ks, Heo6xonHMHX nn.11 onpeneneHH.H Maccu Bd. IlpennoxeHHHe 

MeTonu nerxo ananTHPYDTC.H -K ·ycnoBH.HM 3KcnepHMeHTa; o6nanaDT 

nocTaToqHo BHCOiHM 6ucTponencTBHe~npHMeHHMU nn.11 3KCnepHMeHTanbHUX 
. • • , . 0 

ycTaHOBOK co cnoxHon xoHcjJHrypauHen MarHHTHux, nonen. 11n.11 aHanH3a Ks 

C cnyqan HenonHon Tononorm;il pa3pa60TaH MeTon, o6ecneqHaaDmHn 

COBMeCTHOe BOCCTaHOBneHHe KOOPnHHaT BeplliHHU H KHHeMaT~qecKHX 

napaMeTpOB poxneHHHX BTOpHqHUX IlHOHOB. ToqHQCTb onpeneneHHH Maccu 
0 · · . ' 0 ' · 0 . • 

Bd -117M3B, J/iI' -286M3B, Ks(nonHa.11 TononorH.11) - 9M3B, Ks(HenonHaH 

TononorHH) - 14 M3B.· 
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ABTOP~ 6n8ron8pHT P.D03e, H.B.Dy3HHHH8 38 nOCTOHHHYID 

nonnepl!CKY 3T08 p"860TH, BHP8lK8IDT 6n8ron8pHOCTb Y'l8CTHHK8M 

K9nn860p8UHH EHC-2 38 none3HHe o6cyJKneHHH. 8 T8Kl!Ce EOHIDIIIKHH08 A .. IO. 

i8 ITOMOWb B HCITODh36B8HHH cpencTB M8lll~HH08 rp8~HKH. 
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l1BaHtieHKo If .M. H p;p. 
AnropHTMbI orrpep;eneHHH 3cpcpeKTHBHOH 

0 . 
Maccbr Bd B HcCJiep;oBaHHHX CP-HecoxpaHeHHH 

PI 1-91-357 

. B paMKax npoeKTa rro H3Mepefimo CP-HecoxpaHemrn B B-pac 
rrap;ax pa3pa6OTaHbl H peaJIH3OBaHbI MeTO,ll;bI BOCCTaHoBJieHHH HH-

' ·o 
BapHaHTHbIX Mace J /'f H Ks, Heo6xop;HMbIX AJIH onpep;eJieHHH Mac-o . - . 
CbI Bd. IlpewioJKeHHble MeTO,!J;bl JierKo ap;anTHPYIOTCH K YCJIOBHHM 
3KcrrepttMeHTa, o6Jiap;aIOT AOCTaToqHo Bb!COKHM 6bICTpop;eucTBH­
eM, nprIMeHHMbl AJIH 3KCnepHMeHTaJibHbIX ycTaHoBOK co CJIOJKHOH' 
KOH(pHI'ypauneu MarHHTHblX IIOJieH. L{JIH aHaJ1tt3a K~ (cJiyqau He­
IIOJIHOH Torronorm1) .pa3pa6OTaH MeTop;, o6ecrre1IttBaIOII.\HH coB-

* I ' • • 

MecT,Hoe _BOCCTaHOBJieHHe Koopp;HHaT BepmHHbI H KHHeMaTtttieCKHX 
rrapaMeTpog goJKp;eHHbIX ~TOP

0

H1IHb!X IIHOHOB. Tg11HoCTb orrpep;ene­
HHH Macchi Bd - J 17 M3B 7 J /_'f - 286 M3B, Ks (nonHaH Torrono­
rHH) - 9 M3B, K5 (HerronHaa · TorronorHa) . - 14· M3B • 

l ,', ' 

Pa6oTa BblIIOJIHeHa B Jia6opaTopHH BB!tIHCJIHTeJibHOH TeXHHKH 
n aBTOMaTn3aunn OH5fl1. · 

Coo6II.leHHe 061,eJUIHeHHoro HHCTHTyT8 flllepHbIX HCcne;aoBalIHH. Jly6Ha 1991 

IlepeBo,IJ;aBTopoB 

Ivanchenko I.M. et al. 
Algorithms of Bd Effective Mass 
Determination in Investigation 
of.GP-Violation 

Pll-91-357 

New methods for calculation of a mass of J/'l! and. K; 
necessery for determination of Bd mass in a new approach 
to the measurement of GP-violation in B decays are pre­
sented. These methods have•high_ speed of _calculation and 
can. be,adapted·simply for a new condition of experiment 
and can be ap'plied for a set-up with complicated magnetic 
fields. A ·new meth~d for analysis of K; events (noncomp­
lete topology case) is presented, this method recon­
structs vertex coordinates and kinematic parameters of 
pions in K; decays concurently. The precision of calcula­
tion of a mass of Bd - 117 MeV, J/'l! - 286 MeV, K; (comp-

·1ete topology) - 9 MeV, K; .(noncomplete topology} · 
14 MeV •. 

•. The investigation has· been performed at' the Laboratory 
of Computing Techniques and Automation; JINR. . 
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