
• 

f9-~ 93v 
~ 

OfihBAMHBHHbiM 
MHCTMTYT 
RABPHbiX 

MCCJIBADB8HMM 

AYfiHa - .._ 

-.........~~ 

r 57'1 
Pl-89-332 

6.6.roeopKoe~ O.A.3a~MHAopora 

ABE B03MOmHOCT~ ~3Y~EH~R HA YHK 
HAPYWEH~R CP-~HBAP~AHTHOCT~ 

B.PACnAAAX B-ME30HOB 

HanpasneHo B OprKOM~TeT MemAyHapoAHoro 

COBe~aH~~ ··~~3~Ka Ha YHK", npoTB~HO, MapT 1989 r. 

*~~3~~ecK~~ ~HCT~TYT AH CCCP, MocKBa 

1989 

e. 
+ 



8 P8MK8X CTaHAaPTHO~ MOAeflH Tpex nOKOfleHH~ B npeAnOnomeHHH 
YHHTapHoro CMeWHBaHHR KBaPKOB Ko6aRwH H MacKasa 111 YAanocb 
c¢opMynHposaTb o6bRCHeHHe HapyweHHR CP-HHBapHaHTHOCTH, KeTo
poe enepeble Ha6I110Aanocb 25 ~ Ha3aA e pacna11ax KL-Me30HOB 121 

0TKPbiTHe CMeWHBaHHR Bd i"! Bd -MesoHos Ha scTpe4HbiX e+e-
ny4Kax13·41, YCTaHOBJleHHe OTHOCHTeflbHO 6onbWOro apeMeHH mH3HH 
B-Me3oHoe fr ;; 1 0-12 c/ 151 ~ pe3yiJbTaTbl Hoeeiiw~x H3MepeH~H 
napaMeTpos e H e AilR KK-cHcTeM 16•71 npHBOART a paMKax MOAe
JlH KM K npeACKasaHH~ Heo6bl4aHHo cHnbHoro HapyweHH.R CP-HHsapH
aHTHOCTH s pacnaAax B-MesoHos 181 . TaK, Afl.R peAKH~ MOA pacnaAa 
4aCT~~bl /B0

/ ~ aHT~4aCTH~bl /~/ B OAHO ~ TO me KOHe4HOe aAPOH

HOe cocToRH~e c onpeAeneHHoii CP-4eTHOCTbiO (J/'1' K~ , "+"- ... ) 
npeACKa3biBa~TC.R 3Ha4eHH.R aCHMMeTpHH WHPHH pacnaAOB 4aCTH~bl H 
aHTH48CTH~bl B COCTO.RHHe f· 

A /1/ 

B HHTepsane 0, 05 + 0, 5. 3KCnepHMeHT8JlbHOe YCTaHOBJleHHe T8KHX 
3Ha4eHHH 3TOrO napaMeTpa, KOTOpble Ha HeCKOJlbKO nop.RAKOB npe
BbiWa~T sHa4eHHe 10-3, xapaKTepHoe AJlR CP-HapywaiD~Hx 3¢¢eKTOB 

s pacnaAax K-Me3oHos H npeAcKaablsaeMoe 6onbweH 4aCTbiD Teope
TH4eCKHX 06bRCHeHHH 3¢¢eKTa, nocnymHJlO 6bl np.RMbiM nOATBepmAe
HHeM MexaHHaMa Ko6aRwH - MacKasa CP-HapyweHH.R a pacnaAax 

4aCTH~ • 
KaK noKa3biBaiOT TeopeTH4eCKHe o~eHKH Ill/, 3Ha4HTeJlbHa.R se

PORTHOCTb o6HapymeH~R 3¢¢eKTOB CP-HapyweH~R B03MomHa n~wb np~ 

HaiJH4~H ~CT04H~Ka CO CKOPOCTbiO oopa30BaH~R 1 0 7 .,_ 10 S nap 6biOT~
KBapKOB (bb) e roA. B PRAe HaY4HbiX ~eHTpoe pa3pa6aTbiBaiOTCR 

npoeKTbl 116biOTH-¢a6pHK 11 
- ·cnellHaJ1H3HPOBaHHbiX 3JleKTPOH-n03HT

POHHbiX KOIJilaHAepoe CO CBeT~MOCTRMH 10 SS .,_ 1034 CM-2c-1 112- 16< 
KOTOPble MOryT o6ecne4~Tb 6I1~3KYIO K Tpe6yeMOH CKOPOCTb o6pa30-

saHH.R b-KsapKoe. B pa6oTe1171 npeAnaraeTc.R HcnonbSOBaTb aApo
.Hoo6paaosaHHe nap 8-Me30HOB B HenOABHmHoH MHWeHH KPYnHeHwero 
AeHCTBY~ll.lero npoTOHHOrO YCKOPHTeJl.R, a B pa6oTe/lS/ - BCTpe4Hble 

pp-ny4KH T3BaTPOHa. 8 A8HHOH pa6oTe npeAJlaraeTC.R paCCMOTpeTb 
ABe He paccMaTpHsaswHec.R paHee sosMomHOCTH H3y4eHHR Ha YHK Ha
pyweH~R CP-~Heap~aHTHOCT~ e pacna11ax B-Me3oHoB. 
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nepaaR- B03MOH<HOCTb - J.1CnOJ1b30BaHHe B Ka4eCTBe J.IICT04HJ.IIKa ¢lO

T006pa30BaHHR nap b, b - KBapKOB a HenoABH>KHO~ MltlweHH YHK/20/ . 

CxeMa HCT04HHKa TaKosa: 

3 T:>B Ml M2 M3 

npoTOHbl c 3HeprHeii 3 T:.B H3 YCKOPHTeJl~ YHK B MHWeHH M 1 o6-

pa3YIOT rr0 -M€30Hbl, KOTOpble 3a BpeMR T 0 = 1Q-l6 c, YMHO>i<€HHoe 

Ha Y-¢aKTOP Me3oHa 1 pacnaAa~TCR Ha A~a ¢loToHa. BHyTpltl 3TO~ H<e 

MVIW€HH !l>oTOHbl KOHBepTHPYIOTCR B e +e--napbl. C nOMOUJ.blO cneu,VIaJlb

HOrO MarHHTOOnTH4€CKOrO KaHaJ1a.¢lopMHpyeTCR nY40K 3JleKTpOHOB 

/no3HTpoHoB/ c 3aAaHHblMH xapaKTepJ.IICTHKaMH /aMHTTaHc/. B MHwe

HH M2 3JleKTPOHbl nopOH<AalOT ny40K TOPM03HOrO I-1311Y4€HHR, KOTopbi~ 

J.ll CJlyH<HT AJ1R o6pa30BaHHR nap b-KBapKOB B MHWeHH M3 3KCnePHM€H

TaJ1bHOH ycTaHOBKH. EcTecTaeHHO, 4To ycTaHoaKa perl-1cTpHpyeT 

nPQAYKTbl aAPOHH3au,HH b-KsapKoa - B-MesoHbl. 

BaH<HeHwe~ xapaKTe~HCTHKOH HCT04HHKa CJlYH<HT CKOPOCTb o6pa-

30BaHHR nap b-KaapKOB. 4HCJ10 bfi -nap, o6pa3yeMbiX 8 eAHHIIIU,y 

apeMeHI-1, onpeA€11ReTCR BbiPa>KeHHeM: 

Eo 

N f /2/ 
En 

CAe a( yN ~ bbx, E y)- nOilHOe Ce4eHHe <!>OTOPO>KAeHHR bb-nap Ha HyK

JlOHe, En - noporoaaR 3HePrHR ¢loToo6pasoaaHHR nap KBapKoB. Ba!II

AY HeonpeAeileHHOCTH Maccbl b-KaapKa, En pacc4HTb1Banacb AI1R 

MaCCbl B-Me3oHa. N - 4HCno HYKJlOHoB MHWeHH M3 Ha eAHHH4Y nnouta_-, 

A"', pyCE Y' E 0 ) dEy- 4HCJ10 y-KBaHTOB c :>HeprHeii EY' o6pagyeMoe 

aneKTpoHOM c 3HeprHeH E0 a eAHHHU.Y apeMeHH a KoHaepTope M2 
T011W.HHOH tR/X0 , X0 - paAHaU,ItlOHHaR eAHHHu,a M2: 

rAe Pe(E0 )- HHTeHCHBHOCTb ny4Ka aneKTpoHOB c 3Hepr!lleH E 0 , 

f(tR/X E /E )- <!>YHK~HR, Y4HTb1BaiOIIIaR OTKiloHeHHe <t>opMbl cneKT-
o' y 0 

pa TOPM03HOro H3I1Y4eHHR OT 1 /E.y, KOTOpaR B 06JlaCTJ.II nOilHOro 

3KpaHHPOBaHHR 6J11113Ka K nOCTORHHOH BeJ1H4J.IIH€ :0,7. 
AnR ou,eHOK I-1Cno11b30Ba11HCb peaynbTaTbl pac4eToa 1201 no npo

rpaMMe MAPC 1211 c HeKoTOPblMH yT04HeHHRMH. 

noilHOe Ce4€HJ.1'e <J>oT006pa30BaHHR 6blOTH-KBapKOB 3KCnepHM€H

TaJ1bHO He onpeAeJleHO AO HaCTORutero BpeMeHH, n03TOMY HCnOJ1b-

30BaJ1HCb TeopeTH4€CKHe 3Ha4eHHR. Ce4eH!-1e paCC4HTbiBanocb no 
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MOAen~ ¢oToH-rn~oHHoro cn~RH~R 1221 , KOTopaR xopowo on~c~saeT 
3HepreTHI.IeCK~Jit XOA VI a6con~THble 3Ha4eHHR cel.leHHR ¢lOTOPO>K,(\eHio1R 
~apMOBaHH~X KBapKOB/ 231 , KaK 3TO MO>KHO BH,qeTb H3 p~t~C. 1 123( 

CornacHo MOAen~tt yg-cnHRHHR nonHoe ce~eHHe ¢oToo6pasoaaHHR 
nap~ KBapKOB C MaCCOJit mq VI sapR,qOM Q MO>KHO On~t~CaTb B~pa>KeHHeM: 

/4/ 

r,qe 8 - KBa,qpaT 3Hepr~VI yN-CHCTeMbl B C.t.4.M., a 8 (mq)- KOH
CTaHTa CB~3H rJliOOHa C napoli qq,a ~1/137, f(4m~/Sq) - ii>YHK-
4HR, xapaKTepHSY~~aR pacnpe,qeneHHe rn~OHOB B HyKnOHe no HM

nyJlbCaM. noKa3aHo1221 ' 4TO 4>YHK4"~ C(4m~ /Sq) onpeAeJlReTCR, 

8 OCHOBHOM, 6espa3MepHbiM napaMeTPOM ~ = 4m~/S q , TaK_ 4TO, 
3HaR Ce~eHHe ,qnR OAHOrO apOMaTa KBapKOB, HanpHMep_ CC, MO>KHO 
OLteHHTb ce~eHHe ,qnR ,qpyroro apoMaTa, HanpHMep b0. no cy~eCTBY1 
a 3TOM cny4ae Hcnonb3Y~TCR pasMepHble coo6pameHHR H see. 

npH paBHbiX 3Ha4eHHRX napaMeTpa g, Sb ~ (m~/m~) 8
0 

nOJly-
~aeM 

/51 

Cne,qyeT no,q~epKHYTb, 4TO c ysenH~eHHeM MaCCbl KaapKa yMeHb
waeTCR a 8(mq) H ce~eHHe ¢oTopom,qeHHR npH6nHmaeTCR K ce~eH~tt~ 
a,qpoHoo6pasoeaH~t~R, KOTopoe npH caepxsbiCOKHX 3HeprHRX onVICbiBa
eTcR, B OCHOBHOM, ,qHarpaMMOJit cn~t~RHHR ABYX r~OHOB. PacC~HTaH
HOe no /5/ Ce4eHHe u( yN ~ bb) B 3aBHCHMOCTH OT 3HeprHH y-KBaH

TOB nPHBe,qeHO Ha PHC. 2. 
Ha pHc. 3 npHBeAeHbl pe3YJlbTaTbl pac4eTOB BbiXOAOB nap bb

KaapKoa npVI pa3IlY1~HbiX 3HeprHJIX 3JleKTPOHOB nepBH4HOrO ny~Ka • 
B pac~eTe ~ttcnonbsoaanHcb noTOKH an~KTpoHoa HS M1, pacc~~t~TaH
Hble no nporpaMMe MAPC 1211 , 3Ha4eHHe tR/X

0 
~ 0,33 AJlR M2, N ~ 

~ 2,4-1024 r/cM 2 AJlR M3 "'ce4eHHR, npHBeAeHHble Ha pHc. 2. Ha
JlH4~tte MaKCHMYMa 8 3HepreTHI.4eCKOJit 38BVICVIMOCT~ Bb1XOA8 bll-nap 
o6ycnoaneHo cna,qoM 1.4HCJla aneKTPOHOB npH ysenH1.4eHHH 3HeprH~tt E0 
H HapaCTaH~tteM K HeKOTOPOMY npe,qeJlbHOMY 3Ha1.4eHH~ cel.4eHHR ¢lOTO
PO~AeHHR /pHC. 2/. 

8 Ta6n. 1 npHee,qeHbl BbiXOAbl nap 6b~TY1-KBapKOB AJlfl HeKOTOPbiX 
HCT04HHKOB, npe,qnomeHHbrx AJlR npose,qeHHR. Hccne,qosaH~t~H CP-Hapy
weHVJR a pacna,qax 6b~TH-1.4aCTHL.I. PasnH4Hble MeTo,qbr co3AaHY1R bii
nap HMe~T CBOH npeHMY~eCTBa H HeAOCTaTKH. npeHMy~eCTBa npoTOH
HbiX yCKOPHTeJleJit CBOARTCR, B OCHOBHOM, K B03MO>KHOCTH C03,qaHHR 
HaH6onee HHTeHCHBHbiX HCT04HHKOB /10 8 7 10 1l bb /rOA/, B03MO~
HOCTeH H3MepeHHR OTHOCHTeJlbHO 60ilbWHX /~ 1 ~M/ ,(\nHH nponeTa 
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P1:1c. I • IIoJIHbie ceqeHHH tPoTo-

..... 
10 

1o''L_=-,--,~--..: .. ""'=-.c= 100 200 300 400 500 600 700 800 Ey.r ,a 

po~eHHH 'llapMHpOBaHHb~ 'llaCTHQ MOCTb TIOJIHOro ceqeHHH tboTopo~

KaK tPYHKqHH 3HeprHH tboTOHa/ 2S~ geHHH nap 6hiDTH-KBapKOB. 

N 1/c 
5 

PHc. 3. 3aBHCHMOCTh Bb~oga nap 
6biDTH-KBapKOB OT 3HeprHH 3JieKTpo

HOB H3 MHWeHH M2. IToToK rrepBH'liHb~ 

npoTOHOB c Ep = 3 T3B Ha Ml co

cTaBJIHJI 10 14 p/HMrrYJibC, 3MHTTaHC 

e--rryqKa Ha M2- 0,3/P/·4 MM·MPaA, 
/X

0 
~ 0,33, N ~ 2,4·I0 24RAep/cM

2/. 

8-4aCT~4 ~ sepw~H pacnaAa. HeAo
cTaTKH p-yCKOPHTeneH /T3BaTpoH, 
YHK/ c HenOABHmH~MH MHWeHRMH 3a-
Kn~4eH~ 8 ManoCTH OTHOWeHH~ 

abb/ unonHoe H 60J1bWOH MHO>KeCTBeH-

QL-=2~Q~Q~--40QL-~--60Q~---E HOCTH 4aCTH4 B KOHe4H~X COCTORHH-

o.r3B RX, He CBR3aHH~X C b-KsapKaMH, 

4TO AenaeT 3KcnePHMeHT~ Ha npo
TOHH~x YCKOPHTeJ1RX Heo6~4aHHo 

4YBCTBHTeJ1bH~MH K B~6opy TpHrrepHOrO CHrHana. npeHMY~eCTBa H 
HeAOCTaTKH e+e--Konna~AePOB npoTHBononomH~ 3THM eenH4HHaM npo
TOHH~X YCKOpHTene~. B HaCTOR~ee BpeMR HeRCHO, rAe 6yAeT AO
CTHrHYT HaH60nbWH~ ycnex, HO COBepweHHO RCHO, 4TO 3TY eamHeH
wy~ npo6neMy 6nHma~wero AeCRTHneTHR HymHo aTaKOBaTb eceMH aoa-
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Ta6nHIJ,a I. CpaBaeaae no.T_enu,HanhHbiX acToqHHKOB nap b6"-KBapKoB 
111

•
12

• 
16

•
261

• 

YCKopHT_enb 

T3BaTpoa II 
T3BaTpou I 
YHK 

LHC 
sse 
HERA 

Inn CTO.r.:KHOl3-enviD 

IlpOTOHHbie YCKOPHTeJIH 
p /¢HKCHpOBaHHaR MHilleHb/ 

Pii 
p /¢HKCHpOBaHHaR MHilleHb/ 
y /¢HKCHPOBaHHaH MHill€Hb/ 
pp 
pp 
pp 
pp 
ep 

3neKTPOHHbie 
CESR /ycosepmeHcTB./ 

Konna.H,n;epb! 

SIN /1995?/ 
SBF /1995?/ 
SLC 
LEP 
llime.Ha. Konna~ePbi 

..;s; r3)l 

45 
2000 
75 
25 
2200 /0,4 T3B x 3 T3B/ 
6000 /3 T3B x 3 T3B/ 
16000 
20000 
314 

10 /4S/ 
10 /4S/ 
107 26 
93 /Z0 / 

93 /Z 0 / 

10 ~ 20 

aBB/anonH • 

10-6 
lo-4 
10-5 
2. 10-5 
10-4 
3· 1 o-4 
10-3 
lo-3 
lo-3 

0,25 
0,25 
0, I 7 0, 25 
0, 15 
0, IS 
0, I 7 0, 25 

Nbr/ro,(1 

108 

loB 
109 

0, 7. 108 
1010 
4. 1 0 to 
I 0 11 

10 11 

I 0 5 

2· I 06 

I ,2 • I 0 7 

3. 10 6 

3,7·10 5 
106 
2. 1 o7 



MO>KHbiMH MeTo,qaMH. Heo6XOAHMO nO,ql.lepKHyTb, LITO no CBOI·1M napa

MeTpaM YHK /cpe,ql-1 npoToHHbiX YCKOPJ.1Tene~/ Ailfl peweHJ.1FI npo6neMbl 

CP-HapyweHI-1.FI no,qxOAJ.1T Hai-1Jlyl.IWJ.1M o6pa3oM. A'.n.R o6HapyH<eHJ.1R CP

Hapywa~~J.1X 3¢$6KTOB, nO HaweMy MH8HJ.1~, AOilH<eH J.1CnOJlb30BaTbC.FI 

BeCb Ha6op nyl.IKQB np1o1 pa60Te C Heno,qBJ.1H<HOi1 MJ.1WeHb~: npOTOHHble, 

ni-10HHble, nmepoHHble 1-1 ¢oTOHHble. AnR nonHero no,qpo6Horo J.13Yl.le

HJ.1R npHl.IJ.1H CP-HapyweHJ.1R 1-1 CJ.1CTeMaTI-1l.lecKoro Hccne,qoaaHHR 3THX 

3$¢eKTOB noHa,q06ATCfl HCT04HJ.1KH CO CKOpOCTRMH o6pa30BaHHfl 10 11 

nap b-KaapKOB 8 ro,q, TaKHe CKOPOCTJ.1 B COCTORHHH o6ecne4HTb 
TOilbKO npoToH-npoTOHHble KOJ1Jlai1,qepbl, 

B ,qaHHOi1 pa6oTe npe,qnaraeTCR HCnOilb30BaTb AilR H3yl.leHHR CP

Hapywa~~Hx 3~eKTOB a pacna,qax B-Me30HOB npo~ecc ¢oTopoH<,qeHHR 

B HenoABH>KHOi1 MHWeHH. KaK BHAHO H3 Ta6Jl, 1, $OTOPO>KAeHHe nap 

b-KaapKoe Ha YHK aaHHMaeT HeKoe npoMe>KyTOl.IHoe cocTOfiHHe Mem,qy 

a,qpQHHbiMH nyl.IKaMH npoTOHHbiX yCKOPHTenei1 H 3JleKTPOHHbiMH K0llJlai1-

AepaMH, 3,qecb llY4We OTHOWeHHe abb /anonHOe , MeHbWe MHO>KeCTBeH

HOCTb l.laCTHL\ B KOHel.IHOM COCTOfiHJ.1J.1, 4eM B CJ1y4ae a,qpoHHbiX ny4-

KOB, HO BbiWe, 4eM 8 CJ1Y4ae e +e--KOJ1Jlai1,qepoe - 116biOTH-¢a6pY1K 11
• 

~3 cnel.IJ.1¢J.1l.leCKJ.1X He,qoCTaTKOB ¢OTOPO>KAeHHR CJle,qyeT OTMeTHTb 

HallH4J.1e orpoMHOrO $0Ha e+e --nap H3 MHWeHH, KOT0Pbli1, O,qHaKO, 

MO>KHO ycTpaHHTb Bbi60pOM COOTBeTCTBY~Lllero Tpl-1rrepa H KOHCTpyK

L\HY1 MarHHTOB cneKTpOMeTpOB 3KCnepHMeHTallbHO~ YCTaHOBKH, KaK 

3TO ,qenanocb npH H3y4eHHJ.1 ¢oTopom,qeHJ.1fl l.lapMoaaHHbiX 4a
CT~4123-25/. 

Cne,qyeT oco6o no,q4ePKHYTb, 4TO TOllbKO npH 3Hepr1-1J.1 npoTOHOB 

YHK 3 T3B ¢oTOPO>K,qeHJ.1e B0 B0 -nap Ha HenOABY1>KHOi1 MJ.1WeHH CTaHo

BHTCfl KOHKypeHTocnoco6Ho c a,qpoHopom,qeHHeM H o6pasoaaHI-1eM B

Me3oHoa Ha e+e--KOJlJla~,qepax - AOCTHraeTCR CKOPOCTb o6pa30BaHJ.1.FI 

-10 7 BB/ro,q. KaK OTMe4ailOCb' MaKCJ.1MallbHbl~ BbiXOA 3THX nap npH 

o6Jly4eHJ.1J.1 MHWeHH npoTOHaMI-1 C 3Heprlo1e~ 3 r3B AOCTHraeTCfl B o6-

J1aCTH 3Heprvu::i ¢QTOHOB 300-:-400 r3B, TaK 4TO KHHeMaTHl.leCKV'Ie na

paMeTpbl o6paay~~HXCR B-Me30HOB 6ni-13KJ.1 K napaMeTpaM MeaoHoa, 

o6paayeMbiX a,qpoHaMH c 3HeprHe~ 1 T3B Ha T3BaTpoHe /npo,qOllbHble 

~MnYnbC~ B o6o~X cny4aRX =100 r38/c/. no3TOMY np~ npoeKT~po
BaHJ.1H 3KCnepHMeHTa!1bHO~ YCTaHOBKH MQ}I(HQ J.1CnOilb30BaTb OnbiT 

aMePI-1KaHCKJ.1X y4eHbiX no a,qpoHoo6paaosaHJ.110 B-Me30HOB. 
Mbl npe,qnaraeM coa,qaTb He yHHaepca!1bHYID MOW.HY~ ycTaHOBKY 

AflFI MHOrJ.1X L\eilei1, a yCTaHOBKY Allfl npoae,qeHJ.1R KOHKpeTHOrO 3KC

nepi-1MeHTa no J.13y4eHJ.1~ CP-HapywaiO~Hx 3¢¢eKTOB a pacna,qax B-Me-

3oHoa, o6pasoaaHHbiX ¢oToHaMJ.1 a HenoABJ.1mHo~ MJ.1WeHJ.1 YHK. ~ Aame 

6onbwe - npoaeCTH 3KCnepi-1MeHT no H3Y4eHH~ onpe,qeneHHO~ /1 -:-2/ 

pe,qKo~ a,qpoHHo~ MOAbl pacna,qa B .... 'PK~, J.1CnOilb3YJ! nonynenTOHHbl~ 

pacna,q aToporo o6paaoaaHHOro a nape B-Me30Ha /B -+ f vh I A11FI 

u.ene~ Mel.leHJ.1FI nepsoro. 3Kcnepi-1MeHTailbHaFI ycTaHoaKa ,qonmHa 6b1Tb 

onTJ.1MJ.131-1poaaHa AilFI 3Toro 3KcnepHMeHTa, 
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O,qHaKo, ~cxo,qR ~a yme ~Me101qerocH Mem,qyHapo,qHoro onbi
Ta /8,17,18,24,26/, MQ}KHO nonbiT8TbCfl Bbi,Qei11-1Tb HeKOTOPble MOMeHTbl, 
OTHOCRiql-1eCfl K YCTaHOBKe. 

An~ ycTaHosneH~~ ac~MMeTp~~ A /CM./1// c T04HOCTb~ u fu -
CTaH,qapTHOe OTKilOHeHHe/ He06XO,QI-1MO 06pa30BaTb 4HCI10 nap b
KBaPKOB /lS, 261: 

!6! 

r,qe fBB - aepoRT~OCTb o6paaoaaHHR napbl Bg_Me30HOB a peaynbTa
Te a,qpOHH3a~HH bb-KB8PKOB, £Me4 - 3~eKTHBHOCTb nenTOHHOrO 
Me4eHHR, B.R.(B ~f) - OTHOCHTei1bH8R sepoRTHOCTb o6pa3088HHR 
B-Me30HOM KOHe4HOrO COCTORHHH f, ! peK - 3Q)Q)eKTHBHOC.Tb nOilHOti 
peKoHcTPYK~HH a,qpoHHot1 MOAbl pacna,qa B-MeaoHa. 

An~ npo~ecca 

yN ~ 

B.R.(B0 ~ J/'1' + K~) ~ 5·10-4·0,14·0,68 

Le+e-L, +,-

f 8oii"~ 0,17/p,n~ Ey~350 
3Ha4eHHR 4HCei1 C06biTHt1 

raB/. 
N ~ (.Af{~ 

u A 
-1} , Heo6xop,~MbiX p,n~ 

H3MepeHHR acHMMeTpHH A c T04HOCTb~ u, npHae,qeHbl a Ta6n. 2 AilR 
paanH4HbiX A H o. 

8 COOTBeTCTB~~ C /6/, ~Me~ ~CT04H~K nap b-KBapKOB =10 8 

bb/rop, np"' 'Me4 ~ 0,1 ~ < peK ~ 0,8 aa rop,, p,ocT~raeTc~ 
3Ha4eH~e ac~MMeTp~~ A = 0,2 co 3Ha4~MoCTb~ (A/u) ~3. 

B ,qeticTBHTenbHOCTH ,qeno 6y,qeT o6cToRTb cnomHee. Heo6xo,qHMO 
Y4eCTb AOnOilHHTeilbHble Q)aKTOpbl, KOTOpble CBR3aHbl C IlO}f(HbiMI-1 Me-
4eHHRMH 1-1 C H3MeHeHHeM COCTaBa B0 B 0 -CHCTeMbl B pe3YI1bTaTe pa3-
BHTHfl BO apeMeHH H KOTOpble SHeCyT ,qonOilHHTeilbHble 38Tpy,qHeHHR 
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A/a 

3 
5 

A 0,1 

891 
2475 

0,2 

216 
600 

0,3 

91 
253 

B H3MepeHHR
1261 

, TaK 4TO YPOB€Hb AOCTI-1>tU1MbiX aCHMMeTpHi1 nOBbi

CI-1TCFJ. 

KaK BHAHO H3 npHse,qeHHOa:i 01.4eHKio1, Ba>KHO, 4T06br npoHase,Q€HHe 

reoMeTpH4eCKO~ 3~€KTHBHOCTH 3KCnepHM€HTanbHOH YCTaHOBKH Ha 

3$¢)eKTHBHOCTb noJlHOH peKOHCTPYKL-'HH COCTaBJ1RI10 BeJU14HHY ::. 1 • 
3Toro 048Hb 'TPYAHO ,QOCTH4b npH perHCTpaU,HH HeHTpallbHbiX 48CTJ.11.J,, 

no3TOMY, cneAYR pa6oTe 1181 , Mbl npe,qnaraeM, KaK no,q4epKHBanocb 
npH paccMoTpeHHH MOA pacna,QoB B-MesoHos, orpaHH4HTbCR perHcT
pau,HeH TOJlbKO 3apR>KeHHbiX l.laCTio11.4, ,Q,OnYCKaiOuteH P€KOHCTPYKU,HIO 

MaCcbl 6-MeaoHa. 
Oco6oe BHHMaHHe a ycTaHosKe cne,qyeT y,qenHTb paapa6oTKe sep

wHHHoro ,QeTeKTopa, H,qeHTH$HKaU,HH nenToHoB OT pacna,qos B-Meao
HOB, ,Q811bHeHweH paapa60TKe K8CKaAH0~ CXeM~ MafHHTHOfO cneKTpo

MeTpa ~ B~pa60TKe 3~~eKTHBHOrO Tp~rrepa ~ CHCTeM~ c6opa HH¢op

MaLtH~. 

BTopafl B03MOmHoCTb YHK AnR ~sy4eHHfl CP-HapyweHHR s pacna

Aax 8-Me30HOB CQCTO~T B HCnOnb30BaH~~ BCTpe4H~X CTanK~Ba~~~~~X

Cfl pp-ny4KOB. 
KaK yme OTMe4anocb, 4eneHanpasneHH~e ~ccneAosaH~R Ha e+e-

Konna~Aepax 6YAY~ero, HCCneAOBaH~R C aAPOHH~MH,r~nepOHH~M~ Ill 
~OTOHH~MH nY4KaMH Ha YCKOPHTenflX C ~~KC~posaHH~M~ M~WeHRMH 

/T3BaTpoH, YHK/ HMe~T HeKoTop~e waHc~ Ha o6HapymeH~e 3~eK
TOB CP-HapyweH~R s pacnaAax B-Me3oHos /s cM~cne HAe~ Ko6aRwH -

MacKasa/' Ha H3MepeHHe peAK~X MOA pacnaAa c B.R. ':t 1 o-4 ' 
B8 ~ ~ - cMeWHBaH~R ~ AP· 

DAHaKo sHa4~TenbHO 6onbwHe, HecpasH~Mo 6onbWHe waHc~ o6Ha

pymeHHfl H AeTanbHOro H3Y4eHHR npHPOA~ CP-HapyweHHR B pacnaAax 
8-MesoHos ~MeroT 3KcnepHMeHT~ Ha scTpe4H~X pp-ny4Kax YHK Hs-sa 

BbU1rpbiWa -3 nOPRAKOB B HHTeHCHBHOCTH. HHTeHCHBHOCTb 1011 bb/ roA 

KaK noKa3aHO B pa6oTe/lS/ , AOnYCKaeT H3MepeHIIIe aCHMMeTpH~ pac

naAOB 8- H B-Me30HOB Ha YPOBHe -0,01 H B.R. peAKHX MOA pacna

AOB - Ha ypoeHe Jo-7 ~ Jo-s. 
KaK noKasaHo s pa6oTe Konna6opa4111111 1181 , Anfl npoH3BOACTBa 

1011 8~-cny4aes Ha BCTpe4H~X aAPOHH~X KOnna~Aepax He06XOAHMO 
11 CO CTapTa 11 HMeTb cneAY~~~~~e OCHOBHble napaMeTp~: 
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1 I Konna~AeP pp ~11~ pp np~ y"S"" ~ 2 T38, 4TO o6ecne4~saeT ce-
54 6 I "1 o-3 

·, 4eHY1€ aBB ~ MK 1.1 OTHOWeHI-1e
2 

aBB anonH. 

21 CBeT~MOCTb f ~ 10 32 1ICM C. 
Ha YHK 3TH napaMeTpbt, a nPY1HLta.me, MOryT 6btTb pea.nHaoaaHbl 

yme Ha nepao~ CTaAY'IH, €CJ1Y1 ocy~eCTBY'ITb BCTpe4Hble COYAapeHY'IR 
npoToHHblx ny4KOB c 3Hepr~HM~ 0 ,4x3 IT3BI 2 lvF ~ 2,19 T3BI. 

B c.ny4ae pp-acTpe4HbiX nY4KOB c HepaaHb1Mio1' 3Hepn1RMH 4acn14 

B03HY1KaeT n1060nbtTHaR Ca-nyaltVI£!..: npH yaem14€HY11;1 pa3HOCTY1 3HepnH1 
'Ill OAHOapeMeHHoM yMeHbWeHY1Y1VS yae.nY14Y1BaeTcR cpeAHRR 3Hepr!IIR B
MeaoHoa, BbtileTaiOUJ,Hx a Hanpaa.neHV!~;t 11Ca.-tilbHoro11 nepBH4HOro npoTo
Ha. TaK, AllH ny4KOB 0,4x3 IT38I2 ~ 0,25x3 IT38I2 np~ yMeHbwe
H~~ ySoT 2,19 T3B AO 1, 74 T38 cpeAHHH 3Hepr~H B-Me30HOB ysen~-
4Y1aaeTCR C00TB€TCTB€HHO C 109 AO 128 r38. nocKO.flbKY Ce4€HY1e 
o6paaoaaH~t~R nap BB nPHMepHO nponopu,Y1oHallbHO v'S: TO np1-1 nocTa
HOBKe 3KCneplt1MeHTOB, B KOTOPbiX aa>+<Ha P€KOHCTPYKU,HR aepwHH pac

naAOB 8-Me30HOB, M0)!{€T OKa3aTbCR BblrOAHbiM CHVOKeHHe 3HeprHV1 

43CTV14 OAHOrO V13 CT3nKV1Ba~~HXCR ny4KOB, 

HHTepeCHO OTMeTV1Tb HeKOTOPYIO 11 H3B.A34HBOCTb nPV1POAb111 - H B 
paccMaTpHaaeMoM cny4ae cpeAHHe 3HeprHV1 B-Me30HOB BHOBb nony-

4310TC.A ~100 raB, 4TO MO*eT no3BOnV1Tb V1CnOnb3083Tb HeKOTOpble 
3KCnepvtMeHTanbHble paspa60TKV1 y-3KCnepvtMeHTa V1 8 3KCnepV1MeHT3X 

Ha BCTpe4HbiX pp-nY4KaX. 

npeHMy~ecTaa pP-cTanKHaaiO~Hxc.A nY4Koa no cpasHeHvtiO c PP
ny4KaMV1 04eBV1AHbl: 

- Ha 2-3 nOP.AAKa 60JlbW3.A CBeTV1MOCTb, 

- Ha noP.AAOK MeHbWV1e npoAOllbl:ible V1 nonepe4Hble pa3Mepbl a o6-
nacTV1 B33HMOAe~CTBV1R ny4KOB. 

noAp06Hbl~ V1 noJ1Hblt:i 3H3!1V131 K3K V1 KaKyiO 3KCnepV1MeHTaJ1bHY~ yc

T3HOBKY ny4we acero coTaopvtTb A11R V13y4eHV1.A CP-HapywaiO~V1X a$

<t>eKTOB Ha BCTpe4HbiX pp-ny4KaX C yS = 2 T38, npoBeAeH B pa6oTe 
Konna6opa~~~ /l8/. 

0TMeTV1M, 4TO pp-acTpe4Hble ny4KH YHK AOnycKaiOT, a npHH4Hne, 
nocTaHOBKY 3KcnepHMeHTOB no V13y4eHvtiO CP-HapyweHvt.A a pacnaAaX 

B-MeaoHoa nyTeM V13MepeHHR acHMMeTpHV1 nap nenToHoa paaHbiX sa

PRAOB, KaK aTo npeAnaranocb snepable a pa6oTe 1271 • 

B aaKn~a4eHV1e nOA4epKHeM, 4TO YHK npeACTaBn.AeT HaV11ly4wee Me

eTa An.A peweHvt.A s rPRAY~eM AeC.ATHJleTHH $YHAaMeHTallbHot1 npo6ne
Mbl CP-HapyweHHR a aneKTpocna6biX saaHMOAe~CTBHRX 1-1 noaToMy He
o6bl4ai:1Ho aamHO V1Cnonb3083Tb BCe nOTeH4H3JlbHble 803MO>KHOCTH 

aToro yHvtK31lbHoro KOMnneKca. 
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