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BBenenmne

DKcrepuMenTaTbLHOE MCCTENOBaHNe TUIEPOHOB TTOIYYMIIO MOITHBIN NMITYILC B CBOEM pas-
BUTHUN B Havdase 80-X TofioB B CBS3M € CO3MaHMEM MHTEHCUBHBIX TUIIEPOHHBIX TYYKOB BBICOKMX
suepruii Ha npoToHHbX yckoputTensx [[EPH w ®HAJL. Homst runepomnoB, poxmaiommxcs BO
B3aMMOMECTBAN MIPOTOHOB C s/IpaMM, pacTeT ¢ SHePTuell HalleTallX TpoToHoB. bosee Toro,
6starofapsi JIOPEHIEBCKOMY YBeTMUEHNO HaOTI0MaeMOTO BpeMEeHN KIU3HU TUTIEPOHOB ¢ POCTOM MX
SHEPTUN, UMIYITHCHI 3apsKeHHBIX TUIIEPOHOB W MPOAYKTOB UX paclaiia MOTYT ObITh M3MepeHbI
C TIOMOIIBIO OOBLITHBIX MATHUTHBIX CTIEKTpoMeTpoB. CyIecTBEHHBIM TIPEMMYTIIEC TBOM THTIEPOH-
uoix nygkoB PHAJI saBraseTcst mx 3madqmTesnbHas TOISpU3AIUs, HAIpaBIeHNEM ¥ BETNINHON
KOTOPON MOYKHO YIPaBIATh. DTO MO3BOISIET MPENN3NOHHO OMPENesiTh aCHMMETPHIO B paciia-
Ilax TUTIEPOHOB, a TaKkKe TMOISPU3AINIo I MarHUTHbIE MOMEHTHI CAaMUX TUIIEPOHOB, ObecTieunBast
IpU 5TOM MUHUMAJIbHYIO CHCTEMATUYECKYIO MO PEITHOCTb.

Hagamo corpymuumuectBa [MUAD-DPHAJI ornocurcs k 1981 romy. OcmoBoit coTpymuu-
vecTBa cTaimo mnpenioxenne [TUAD o mocramoBke skcmepmMenTa 1o u3ydenmio [F-pacmamia
Y T-TunepoHa B CBI3U CO CTPAHHON CUTYallneil, CJIOKUBINENCS B MCCIEIOBAHUN 3TOTO MPOIECCa.
Cy1iecTBOBaBINIME TOTIA YKCIIEPUMEHTATLHBIE TaHHBIE TI0 aCHMMETPHUH paciaga TOISpU30BaH-
HOTO Y™ -TUTMepOHa HAXOMWJINCh B PE3KOM MPOTUBOPEYNN ¢ TpenckazanueM monenn Kabub6o, B
TO BpeMsl Kak (J-pacmaj ApyTuX WIEHOB 6apMOHHOTO OKTETa XOPOIIO OMUCHLIBAIICS HTON MOIEIHIO.
OcHoBHas TPYIHOCTHL B M3YYEHUN PEAKIUU Y — Ne” Ve COCTOIa B OTIEICHUNI YTON PeaKilii
OT B THICAIY pa3 6ojlee MHTEHCUBHON peakiun >~ — nw . g npeomomenns >Toil TpYyIHOCTHI
rpynma [P npenmoxuna ncrnomb30BaTh MeTEKTOP MEPEXOMHOTO U3IIYUEHUS, UYBCTBUTEh-
HBIT K 5JIEKTPOHAM U MaJIO 9YBCTBUTEINLHLIN K T-ME30HAM. JTO TMpeokenne He ObII0 TPUBH-
AIIBHBIM, TTOCKOIBKY [0 5TOr0 TaKue NeTEeKTOPhI MPaKk THYECK He UCIOIB30BAINCH B TIOMOOHBIX
sKcrepuMenTax. Tem me Memnee, TpemioKenre ObITO TPUHATO. IKCIEPUMEHT TOTYIUT OPUTIH-
anmpbuoe HasBamnmue:  JxcrepuMent K715, [Iperusnonnoe mamepenne [3-paciama MOISPU30BAHHBIX
Y~ -runeponos”. Hauasmo skcmepuMmenTa 6bito mpuypodeto k samycky COMBEPa — nepsoro B
MUpPe YCKOPUTEIISI TPOTOHOB BBICOKON YHEPTUN Ha CBEPXITPOBOMSAIINX dIeMEHTaX.

Banyck COMBEPa Gbi1 HasHauen Ha 1 okTs6ps 1983 roma. B Ty mopy B Mupe GLLI0 HEMAJIO
CKETITUKOB, COMHEBABIIINXCSI B paOOTOCIOCOGHOCTH TaKoOro yckopurtess. Muorouncnentbie Tpyni-
HOCTH (B OCHOBHOM, MONUTHYECKNE) BOSHUKIN U Ha MYTH MOATOTOBKE HAIIETO SKCIEPUMEHTA.
Hocrenmss w3 uux (coutwiii 1 cenTs6ps 1983 roma Kopefickuii camMoieT) 4y Th ObIIO He MOTY-
6uta skcepumentT. U Tonmbko tBepmas mosumus Ilpesunenta AH CCCP ALl Anekcanmposa u
nupextopa PHAJI JI.Jlenepmana momoria BLITpaBUTH TONOKEHTE. JKCTIEPUMEHT OBIIT TONTO-
TOBJIEH TOYHO B cpok. Tak:ke TOUHO B ¢pok cocrosuacs u sanyck COMBEPa. Yike qepes mecsr
MBI MeJTH BIIOJIHE KaYeCTBEHHLIN MYyYOK W MPUCTYNUIN K U3MEpPEeHusM. JKCIEPUMEHT 3aBep-
mmics ycrnerrno. Kpome ocHOBHOI TporpaMMbl (ncciefoBanme [J-paciafa %~ -TUIEpoHa), ObITo
BBITIOTHEHO TaKXkKe BeCbMa JIeTNKATHOe U3MepeHe MarHUTHOIO MOMEHTA Y.~ -TUIePOHA.

B xone skcnepumenTa K715 chopmupoBascs mocTaToqHO CUIBHBIN 00BeMUHEHHBIN KOJIIEK-
tus (PHAJI-IINAD-Ynusepcurers: CIIA). o unnumaruse HUADP sTa konmabopanns BICTY-
nuita B 1986 ronmy ¢ HOBbIM mpenioxenueMm. lIpensaranoch monbITaThCs PA3pPENIUTh ellle OIMHY
mpobiemy B (usmke runeporoB. CylecTBOBaBIIWe B TO BpeMs MaHHble YKa3biBaal Ha CHITb-



HYIO aCHMMETPHIO B palHlallioNHOM pacliazle Y — pvy, U 5TOT (paKT He MOIJa OObICHUTH HU
ofHa W3 MHOTOYNCIEHHLIX Teopnit. OmHako dKcIepuMeHTaabHble JaHHble OLIIN OCHOBAHBLI Ha
HCKITIOUNTEThHO Masioll cTaTucTuke (0komao 300 cobbITHil), n GBI CephesHble COMHEHNS B TPa-
BIJILHOCTH 5THUX Pe3yiabTaToB. B HoBOM skcrepumente (skcnepument E761) mpenmomaramoch
He TOJLKO MHOTOKpaTHOe yBeJNWdYeHue CTaTUCTUKN, HO, TJIaBHOEe, HaJle)KHOe BhIIeseHne peak-
min XY — py Ha ¢Qome muTeHcHBHON peaknuu LT — pr’ — p2v ¢ HomombIO cHenMaILHO
pas3paboTaHHOTO IJIsl DTHUX Iefell JeTeKTOpa MEPEXOMHOTO N3y YeH .

Oxcnepument E761 okasascs nckmounTenbHo yenemnubiM. VsMepennst ObIIn BBITIOIHEHELI B
1990 romy. bblia He TOMBKO HaleKHO HCcIenoBaHa peakilns o Py, HO W TIOTYUeH IeThIl
psn IPYTUX WHTEPECHBIX pe3yiabTaToB. B manmoil ctaThe maH KpaTKuN 0630p pe3yibTaToB,
MOJIYUEeHHBIX B 5KcrepuMenTax K715 u ET61.

N3mepenne koapdpunueEToB acuMMeTpun B 6eTa-pacnane
MOJIAPU3OBAHHOIO Y -THIIEPOHA M ompenesieHne GpopMPpakTOpoB
aAaMIUIUTYABI pacnaga. OkcnepumeHnT E715

HomynenTonnbie pactaabl 6apuoHOB ONMChBaloTCs B paMkax Momenn Kaou66o (N.Cabibbo,
Phys.Rev.Lett., 10 (1963) 531), mpeamonaraioiiieil, Y70 BO B3auMONENCTBUN yYaCTBYeT TOITh-
KO JIeBBINl JIEMITOHHBIN TOK, & BEKTOPHBIN M aKCUaJIbHO-BEKTOPHBIN a/IpOHHBIE TOKU SIBIISIOTCS
grenamu SU(3) oxreros. s pacnaga ¥~ — ne” U, 5Ta MOmENb TPENCKasbiBaeT CIemyrolee
OTHOIIIEHIE aKCUAILHO-BEKTOPHOTO (opMdakTopa K BekTopHOMY: ¢1/f1 = — 0.28 + 0.02, uro
COOTBETCTBYET OOIIBINION OTPUIATETHHON ITeKTpoHHON acumMMeTpun o, = — (.51 4 0.04.

Ab6comoTHas BeIUYNHA STOTO OTHOIEHNS Gblla OlpeesieHa B Pse YKCIIePUMEHTOB ¢ HEIO-
TSPUBOBAHHBIMU X~ -TUIEPOHAMHU ¢ cyMMapHOW cTaTucTukoil okoso 10000 cobwrTuii:
| g1/f1| = 036 £ 0.04. DTo 3HaueHHe YAOBIETBOPUTENILHO COLJIACYETCA C TPENCKa3aHi-
em wmomenn Kabu6bo. s onpenenenus snaka oTHoienus ¢p/fi; ObLIO BLINOIHEHO YeThIpe
HKCIePUMEHTA TI0 U3MEPEHNIO aCUMMETPUN BbIJIETa 3JIEKTPOHOB B pacrafie TMOIsPU30BaHHOTO
YT -runepona. Pe3yabTaThl 5TUX 5KCIEPUMEHTOB PE3KO MPOTUBOPEUMIIH TTPEACKA3aHUIM MOJIe-
an Kabn66o: " = + 0.26 £+ 0.19. /laxke 3HaK acHMMeTpHUN OKa3ajcs MPOTHBONOIOKHBIM
oxmmaemomy. OnHako cymMMapHas CTaTHCTUKA B HTHX DKCIEPUMEHTAX COCTABUIIA BCETO JIUIITH
352 cobbITHS, YTO HE MaBaJIo BO3MOKHOCTH HAIEKHO KOHTPOIMPOBATH BEINUMHY CUCTEMATHIYe-
CKIX OIMOOK.

Oxcnepument K715 mosBomui mpoBecTn mcciienoBanme (-paciiafia Y.~ -THIEpOHa Ha Kade-
cTBenno HOBOM ypoBre. Uxema skcrnepumenTa npuBeneta Ha puc.l. [lygok mpoTonos ¢ smepru-
eit 400 I'sB nmanan na mutiens T Ha Bxome marauTa M1, orbuparolero BropuuHble 4acTHITHI
¢ ummnyabeom 250 I'sB/c. Yron mamenns npoToHOB Ha MUIIEHL MOl MEHATHLCS Tak, YTO BEKTOD
MOJISIPU3AIINY BTOPUIHBIX YaCTUIL MOT 6LITH OpUEHTUPOBAH BBEPX, BHU3, BIIPaBo, BieBo. C momo-
mpio npornopimona bubix KamMep PWC1-PWC4 u maranta M1 wsmepsiiics nMITyIbe My IKOBBIX
gacTui. [IponykTsl nx pacnamia perncTpupoBainch B MArHUTHOM CIIEK TPOMETPe, BKITIOUaIOeM
B cebs oTkyonsionuil MaranT M2 u mects npeitdosoix kamep DC1-DC6. [leTexTop mepexommo-
ro manyuenust TRD pacnomarasncs Mexny MarHuTHBIM CIIEK TPOMETPOM U CITUMH TUIIISTTHOHHBIM T
cuerynkamu SM1-SM4. Dnexktpomarautuerit kKagopumeTp LG, cobpammbiii n3 6I0KOB CBUHIIO-
BOT'O CTeKJla, ucnoib3zoBasics BMecte ¢ TRD mng mnentudukanum snextponoB. B mellTponHOM
kasmopumeTpe NC m3Mepsinch SHEPTHS U TOJIOXKeHne TOYKN BXofna HelTpoHa. OmHoBpeMenHoe
ncnonb3oBarme TRD u LG obecreunio metekTtmpoBamme peaknnnm >~ — neve ¢ dOPEKTHB-
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HocThio 94% npm gakTope momaBnenms peakmmm Y. — nw~ 6onee H0000. Usmepsammcn mM-
My7IbCHI BCEX NETEKTUPYEMBIX TacTHIL ]32—,]5;” ]5;—, 9TO TIO3BOJIUIIO TTOTHOCTHIO BOCCTAHOBUTH
KUHEMATUKy [3-pactajia. BrepBble oka3aaoch BO3MOXKHBLIM ONPENENNTh B OMHOM SKCIEPUMEH-
Te Bee KOYPOUIIEHTHI aCiMMETPIN (e, 0ty (5 ), & TaKKe MPOAHATN3NPOBATEL YHEPreTHIECKE
CHEKTPHI BIEKTPOHOB 1 HEUTPOHOB B CUCTEME TIOKOS Y~ -TUMEpPOHA. DBUIO OMHO3ZHAYHO BOCCTA-
roBitero oxosto H0000 cobeiTuit f-pacnana X~ -runepona. OMHOBpEMEHHO PErMCTPUPOBAIINCEH CO-
OBITHUS alpoHHOTO pacmana %~ — nr~ (6omee 10° coberruit). [lompobroe onucanne ycTanHoBKH
U aHaJM3a JaHHbIX TpUBeaeHo B paborax [1,2].

n g —

LG Nv NC

Puc.1. Pacnonoxenune obopynoBanus Ha rumneponHom katnajie PHAJI B sxcmepumente
E715.

Ha puc.2 npencraBienbl yrioBble pacipenesieHus 7 -Me30HOB U3 pacnanga %~ — N,
a TaKyKe HIIEKTPOHOB, HEMTPOHOB U aHTUHENTPUHO W3 pachana . — ne U, . Oupenensembre
HETIOCPENICTBEHHO W3 YTUX pachpeneiennii Kospdununentsl A; ecTh mpomssenerune A; = «; Ps,
rme P — Beawmumba MOSIPU3AIME TUMEPOHHOTO NMydka. CUnTas BEJWIUHY «, U3BECTHON W3
npyrux skcnepumMenTos (a, = 4 0.068 + 0.008) u ncnonn3ys usMepernoe 3Hadenne A,, MOK-
HO OBIJIO onpeneanTh Beaunauny nonaspusanun Py = + 0.236 & 0.043. [lanee, ¢ 5Tum 3HaveHIEM
Py, 6pitr mafinenbl BeTUIrHB KOYGOUINEHTOB aCUMMETPHUHN B [J-paciajie >~ -TUepoHa:
o, =—0.519 £ 0.104; «,, =+ 0.509 £ 0.102; o = -0.230 £+ 0.061.
Kaxk Bunno, nsmepennas BelndmHa >JI€K TPOHHON aCUMMETPUN HAXOMUTCSA B OTIIMIHOM COTJTaCUN
¢ mpenckasanneM mMonenn Kaou66o (o, = —0.51 + 0.04). Taxmm obpasom, cyimecTBoBaBIliee B
TedeHmne MINTETHLHOTO BpeMeHN TPOTUBOpedne MeXKY SKCIEPUMEHTOM W Teoprell ObIIo pas3pe-
eHo B mosib3y Mopenun Kabu66o.



a)
- - Ov4 u e~ 6)
-~ 005F
T { 1 4
<+
o
<
<
N -
L
-04} COS &y
| S N N S N | N WS VO I I |
40 00 10 -0 00 10
04t n ) -V 2)
n
-+
" oot
< ATRERL
oL A
) frh
ot
-04 1 COS v 5 COS 8y
| 1 1 1 1 1 1 1 I 1 1 1 | |
-10 . 00 LO-10 00 10

Puc.2. YrioBble pacupefeneHs B ccTeMe MOKOS Y~ -THIePOHa:

a) MIOHOB W3 pacmana %~ — n7~ , 6), B), T) 5IeKTPOHOB, HEITPOHOB I AHTUHEHTPUHO,
COOTBETCTBEHHO, 3 paclafga %~ — ne” U, .

Fy(F_) — monst cobbITuil ¢ manubiM cos B, Thoe §, — yros MeKIy HMIYIbCOM dYacTH-
Bl U HampaBieHmeM ocm Y B CHCTeMe MOKOs X~ -TumepoHa. 3HakK +(—-) OTHOCHTCS K
JaHHBIM, TOJYYEHHBIM IIPH OpPUEHTAIlMU BEKTOpa MNOJIAPU3AlNN MyY4ka X~ 1Mo ocn Y
(1 B TIPOTUBONOIOKHOM HaINpaBlIeHNN, cooTBeTcTBeHHO). Och Y HampaBieHa BepTH-

KaIbHO BBepX. IIpsiMble JIMHNN — pe3ynbTaT (GUTHPOBAHUS paclpeneleHuil GopMyIIoi
(Fy —F_)/(Fy + F_) = A;cosb,.

W3 ananmsa sHepreTMYeCKUX CIIEKTPOB HEHTPOHOB M HIIEKTPOHOB MOXKHO OBIJIO TakiKe Hall-
1 PpopMbaKTOPLI aMINTUTY ALl F-paciiana %~ -Tunepora. B oGbIaHbIX Tpennonokennsax (g=0,
IUTONbHASA ¢-3aBUCHMOCTE (POPM(AKTOPOB) OBLIO MOy YEHO:

g1(0)/f1(0) = —0.328 4 0.019,
£2(0)/f1(0) = —0.96 + 0.15.

3nech fy n g ecTh cabble MATHUTHLIN U HJIeK TpudecKit popMpakTopbl. AHAIN3 CYIIECTBOBAB-
WX JaHHBIX B paMKax Monenn Ka6ouGo mpu mnenapytrentoit SU(3)-cuMMeTpun npenckasniBaeT

s 3-pacmafa Y- -THIepoHa;:
(91(0)/f1(0))™e°? = —0.28 + 0.02,
(f2(0)/ f1(0))™eor = —1.30.
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Hpu wapymenun SU(3)-cuvmMeTpun B mepBoM mopsnke 1o Benmduie A = (my — my,)/my
dopMPpakTOpel g1 M fi COXpaHAIOTCA, a BEJWYUHA [y MEHSEeTCs CIeNYIONIAM OOpa3oM:
(f2(0)/ f1(0))™¢°? = —0.91040.034. CpaBrenne MOKa3bIBaeT, 9TO PE3YILTATH AHATN3a JAHHBIX
ET715 cornmacytorcst ¢ oxnmaeMbim sddpextom napytenus: SU(3)-cummerpu.

WNccnegoBanue paguanmmoOHHBIX PACIAAOB T'UIIEPOHOB.
OkcnepumeHT E761

Curyanmst ¢ m3ydeHmeM paanallliOHHBIX pPaclafioB rumneponoB B Koute 80-x romoB Gbi-
Ja 4pe3BLIYaliHo MHTepecHa B CBA3M C 3aralkoil pacmaga ST — pv . MsBecTHas Teopema
Xapa (Y.Hara, Phys.Rev.Lett., 12 (1964) 378) yrBepxmaer, uTo, B mnpennonoxennn C P-
MHBAPUAHTHOCTH W CYIIECTBOBAHUS JIEBBIX TOKOB CJIabOTO B3amMOAENCTBUS, KOdPPUIINEHTHI
acUMMeTpHUN B padUalllOHHLIX pacllamzaXx LT — py m =~ — X~ ~ B mpenene Tounoit SU3-
CUMMeTpun paBHbl HYTI0. UMeBIIHecs K TOMY BpeMeHU SKCIepUMeHTalbHbIe Pe3yIbTaThl TPeX
paboT, HAITPOTHUB, YKa3bIBaJIN Ha CYIIeCTBOBaHUE GOJIBIION OTPUTIATETHHON aCUMMETPUHT B Pac-
nage T — pv . TpyamocTs usmepenns 5Toil peakIuit COCTORT B ToM, 4To nmMeeTcs B 400 pas
6o7lee MHTEHCUBHBII al[pOHHEIN KaHas pachaja YT — pr’ | KWHeMaTHKa KOTOPOTO HONOOHA
KMHEMATHKe MCCIIEeyeMOTO paciiajia, a B KOHEYHOM COCTOSHUHN OOpa3yloTcs Takue JKe JacTu-
ubl. Bonee Toro, kosdduiuenT acummerpun B GoHoBoM pacnage LT — pr’ kax pas umeer
OOIBITYIO OTpHUTIATENbHYIO Benmmunny, o, = —0.980 £ 0.016, xoTopas MoxKeT IMUTHUPOBATH Ha-
6IIoaeMyIo aciMMETPHUIO B paciiaze Y+ — p~ . B Tpex Ipenpnymnx dKCIepuMenTax ObLia
HabpaHa BechbMa orpaHmderHas cTaTucTuka (0komo 300 coObITHiI), 4TO MeIaso OeHnThH BKITAI
CUCTEMATUYECKIUX MTOTPEITHOCTEN.

Ilpyras XapakTepucTHKa paUalllOHHOrO pachafla LT — py , IapOuaJbHas BeposLT-
HOCTBH, Oblila U3MepeHa B psifie DKCIEPUMEHTOB 1 COCTABUIIa HEOKMITAHHO OOJBIIYIO BeJTHUU-
ny B(XT — py) = (1.25 £ 0.07) X 107°. DT (akThl 6bLTH U OCTAIOTCA MPEIMETOM Teope-
TUYECKOTO paccMoTpenus. K coxaseHunio, Hu omHa U3 MCCIIENyeMbIX MOMeell He MOXKeT NaTh
B3aIMOCOTJIACOBAHHOE OIMCaHMe BCeX HabIIIOMaeMbIX Pa/lMalliOHHBIX PAclaioB TUIEPOHOB, KO-
TOpOe BKJTIOUasio Obl B cebs 6OIBINYIO OTPUIATENBHYIO aCUMMETPHIO U GOJIBIIYIO BEPOSITHOCTH
pacmaga Lt — py

Ocnopnoli 3amadeii >kcepuMenTa K761 6buto m3Mepenme mapaMeTpoB paclama Lt — pry
C XOpOITIeN CTATUCTUIECKON TOYHOCTHIO U MAJION CUCTEMATUYECKON TTOTPEITHOCTHIO. JKCIEPH-
MeHTallbHoe obopynoBanue mpenctabieno Ha puc.d. [lyuox nporonoB ¢ sueprueit 800 1B ¢o-
KYCUPOBAJICS Ha MUIIEHb U3 MeN, HaXOMIIYIoCs B Hadalle Tuneponnoro maruuta M1. Yros
najeHnss B FOPU3OHTAILHON U BEPTUKAIBHON TIOCKOCTSIX MOI PEryIupoBaThCS B IIpemeiax
+ 5 Mpan OTHOCHUTESbHO HallpaBJIEHWS] TMIIEPOHHOIO TyYKa. |'MIIEepOHHBIN My4YoK ¢ sHepruei
375 I'sB popmupoBasics U3 BTOPUYHBIX YaCTUIL € TIOMOIIBIO Y3KOIO KaHajla IMIIEPOHHOTO Mar-
mnTa. MaTencurocTh Y1 -KommonenTH myuka 6buta okoso 2000 1/c, mpum 5ToMm nx A0S B mMydKe
*-Mesonbr). Vsmepenns npoBoguinch
IpH [BYX BEPTUKATLHBLIX HAIPABICHUAX BEKTOpa MOJspu3alnuu L1 -runepoHos (cumu BBepX u

coCcTaBJIdJIa 13% (OCTELJIBHBIG HaCTHIbL ObLII IIPOTOHBI 1 T

CIIUH BHU3), YTO CHOCOGCTBOBAIIO B3aMMHON KOMTIEHCAIINN BKIIa1a JTOKHON aciMMeTpin. AGco-
JTFOTHaS BeJIMYUHa TOJApU3alny YT -TunepoHos Oblia pabHa 12%.

Nnmmynbesl THIIEPOHOB 1 TPOTOHOB paclala M3MEPSIINCh ¢ MOMOIIBIO ABYX MAarHUTHBIX CIIEK-
TPOMETPOB, B COCTAB KOTOPBIX, KpoMme MarauToB M2 u M3, Bxomuin MUK pocTpumoBbie KpeMHue-
Bble meTekTopbl 55D 1,2.3 m nponoprmonanbibie Kamepol PWCA B, C,D. Oun obecnieanBaim Bui-
COKOE paspellenne o KBaIpaTy MacChl HEMOCTAIONeN Hel TpaIbHol qacTuilsl (puc.d). Dueprus
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Puc.3. CxeMa pa3sMeleHns allapaTypbl B SKciepuMente 761

M1,2,3 — maruurs, SSD1,2.3 — cranmuu Si MmukpocTpunoBbix nerekropos, PWCA B,C.D -
CTAHIINY MPONOPIHOHAIbHBIX Kamep, LG1,2 — siekTpomarauThbie Kajopumerpsl, TRD1,2
— MOMYJIN HeTeKTOpPa TMepexolHoTo M3IydeHns, Fe — cTambHbe KOHBEPTOPHI.

doToHa n3MepsiIach B KajopuMmeTpax u3 ceumnioBoro crekia LGl u LG2. B skcnepumenTe peru-
CTPUPOBAIUCH TaKKe N KoopanHaTwl poTornoB. C 5TOM 1eIbio B HOBOM KadeCTBe NCIOTb30BAJICS
neTekTop nepexomuoro uanydenus TRD. HeTexTop 6blT NONOIHEH CTATbHBIM KOHBEPTOPOM (PO-
TOHOB 1 PErMCTPUPOBAJ KOOpANHATY Hanbojee sHEPIMYHON 3apsiKEeHHON KOMIIOHEHTHI 3JIeKTPO-
MalrHUTHOTO JINBHSI, KOTOpas OpUeHTUPOBaHa MPENMYIIeCTBEHHO B HAITpaBICHUN MTa1alollero Ha
KOHBepPTOp (POTOHA. DTa Ke KOOPANHATA MOKET ObIThH MpefcKa3ana, eCIIi U3BECTHBI MOJTOKEHe
TOYKN paclata L 1-rumepona n BeKTOPLI IMITYJILCOB Y1 -rumepona u mporona. s cobbITrs pa-
NMUaIMOHHOTO pacliala Lt — p~y clenyeT oXKUmaTh COBHANEHIs IpeIcKa3alHol 1 N3MepeHHol

O_Me30HOB B 60TD-

koopauHaT. B ciydae ¢ponosoro pacnaga YT — pr® poronsl uz pacnana
IINHCTBE CIy4YaeB He CIeNyloT Tpefcka3’aHHOMy HammpaBiaeHuoo. Kputepuit orbopa mMoe3HbIX
cOOBITHUN McnoiTb3oBas 5ToT (pakt. [lompobHoe onmcanme ycTaHOBKM M aHAIN3 TaHHBIX MOKHO
maiitu B padore [3]. Kax Bumno us puc.4, coueTanne MarHuTHOTO CIEKTPOMETPa, KaIOpUMETPa
U NeTEKTOPa MePEXOMHOTO N3IYUYEHNs CIOCOOCTBOBAIO HANEKHOMY BBITIEJIEHIIO PaInallmOHHOTO
pacnama %+ — pvy ma QoHe amponHoro pacmaga LT — pl

B pesynbrate anammsa mpumepro 35000 cobbITHIT paamalnonHoro pacnanga Lt — p~y ObLIa
HoJy deHa CIenyfolas BelndiHa mapaMeTpa acCiMMeTpui paciana: ., = —0.720 + 0.086(crar.)
+ 0.045(cucr. ), w Ha ocHoBe anasm3a mpuMepro 32000 coObITHIT — BendnHa BEPOSTHOCTH Pac-
mana B(YT — pvy) = (1.204£0.08) x 107° (ykaszama cymmapras ommbka). Jlanuble sKcnepumen-
Ta E761 mokaswiBaloT, 9TO acHMMETpHUs B paJuallloONHOM pacliale YT -TumepoHa JeicTBITelb-
HO 6oJIbIlIas U OTPUIaTebHast, a HabIonaeMas BEPOITHOCTD pacliajia He CONEPKUT BKIIaga OT
IpuMecH COOBITHIT MHTEHCHBHOI apOHHON MOABl pacmama LT — pwl

[Tapannensho ¢ nanuoi pabotoii, Teopetuxkamn [IUAD 6bi1a pasBuTa Momens, B KOTOPoil Ha
octoBe npaBmit cymMm KX/ 661111 BociponsBeneHbl 5KCIepUMeHTaTbHbIE Xapak TEPUCTUKN PaIH-
anmorHoTO pacnaga LT — p~y [4]. Onmaxo ocTaeTcs HEACHBIM, HACKOIBKO CTPOTUM SABIISETCS
5To onmucanue. [loka 4TO cpaBHEHHe IIPOBEIEHO TONBKO B ciaydae LT — py. Baxkno 6bu1o 6bI
pPacIpoCTPaHUTh 5TO CpaBHEHWe W Ha APYTHUe palralllioOHHble PAaCIabl.

B sTom ke skcnepumenTe ObIIUM TOJYUYeHBI HOBbIE MHaHHBIE IO Pa/MAllMOHHBIM paclla-
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Puc.4. Pacupeneneniie cobBITHI IO KBaAPATY Macchl HeOCTatoMIell Heli TpabHON JacT-
ubt M}, B runotese Xt — pX©:

a) 6e3 0TGOpa MO YHEPTUN N KOOpAUHATE POTOHA, 6) ¢ OTGOPOM 1O SHEPTUN I KOOPIWHATE
(doToHa, n3MepeHHBIM ¢ noMmollbio Kajgopumerpos LG1l, LG2 u nerekropa TRD.

nam =~ — X~y [b] mw Q7 — =7~ [6]. CymecTBoBaBIlee eNUACTBEHHOE M3MEPEHNE BEPOST-
HOCTHM pacrajga = — X~ 7 (Bcero autrb 11 CO6BITI/H71) [aJ0 BETMINHY B( =T — Z_’y) =
(0.23 £0.10) x 107 | uTo 6GBIIO 3HAYUTETHLHO BHIIIE, Y€M MPECKA3BIBAII MOIEIH ¢ OMHOKBap-
KOBBIM TIEPEXONIOM, U Ha IBa MOPIIKa O60JbIlle, YeM OIeHKN, YUNThIBAOIINE BKIIA TaK Ha3bIBa-
eMbIX MUHTBUH-IRarpamMm. HoMuHuUpyommil B Apyrux pajraluoHHbIX paclaflax BKITAM IBYX-
KBapKOBBIX TIepexonioB ¢ obmenomM W ~-6030moM 3aripelnier B pafnalioHHbIX paciamax = u )~
n3-3a OTCYTCTBUS BaJEHTHOTO U-KBapKa B HavaJdbHOM cocTosHum. B skcnepumente K761 6b110
unenTuduimpoBano 211 cobeiTuil pammannonoro pacnaga =~ — X~ v . Pacnpenenenue cobbi-
THI 00 KBaApaTy HeloCTalolell Macchl, BEIYICICHHOMY B runoTese =~ — %~ X°, npencrasieno
ma puc.5. Pom, B 0CHOBHOM, GBI 06y CIIOBIEH paciaioM anTuruneponos L~ — prl . [lonyuen-
HOEe 3HaueHne BEPOSTHOCTH PalalliOHHOro pachata cocTaBmio Bennynny B(Z~ — Y7y ) =
(0.122 £ 0.023(crar.) £ 0.006(cuct.)) X 1072, 4T0 OUEHEL GIM3KO K TEOPETHIECKOIT OLEHKE HI K-
Hell yHuTapHoil Tpanuibl B,y (27 — Y 77) = 0.1 x 1072,

Nsyuenne pagnanmonnoro pacmama {1~ — =7 + mpencTaBisieT ocoOyIO TPYAHOCTH KaK IJTst
SKCIIepuMenTa, Tak u fjs Teopun. [lo cpaBrennio ¢ ocTaabubiMu rumeponaMu, 17 cOCTaBIAIOT
HaMeHee NHTEHCUBHYIO YacTh B TUIEPOHHBIX MTyYKaxX U, B JIONOJTHEHIE, TEOPHS MPENCKa3bIiBAeT
HaNMEHBIITYI0 BEPOSTHOCTH U WX pafuanuonHoro pacmaga: B(Q~ — Z7 ) ~ 107°. Teope-
TUYECKOe OMUCAHNE YCIIOKHEHO TeM, YTO CPey PalMallMOHHBIX PACIalloB TUIEPOHOB Paciajl
)~ — =~ v npencrasiser coboit enurcTBeHHbIN Tepexon n3 SU(3)-nekymnera co cnimrom 3/2 B
okter. CyiecTByIolas SKCIEpUMEHTAbHAS OlleHKa BEPXHETO Mpefesia BEPOSTHOCTH pachaia
nmaer B()™ — Z7v) < 2.2 x 107® . B manmoit paboTe ObLI TOTyYeH HOBBI BEPXHUN MpPEIE:

B(Q™ =27 7) < 4.6 x 107,
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Honapn?,aunﬂ ruiaepoHnoB

[Monspusanus ruepoOHOB, POKMAIOIINXCS BO B3aUMOIENCTBUN MTPOTOHOB BBICOKOW YHEPIHH
¢ smpamu, Habonaiach B onbiTax na runeponnoM mydke PHAJI emre oxommo 20 met masamn. [Ipu
suepruu mpotoros 400 I'sB u nonepeunom nmmynsee Py ~ 1 I'sB/c momspusamms A-runeponon
cocTaBmIa Benmanny okomno 20%, B o Bpems kax A’-THIEpOHLI B TOI Ke KIHEMaTHIecKoi obTa-
CTHU OKasajuch HemoaspusopanubiMu. PakT 3HaunTenbHoil nongpusanun AY-runeponos, cam 1o
cebe HeOKMIAHHBIN P BBICOKUX DHEPTUAX, ObLI KaueCTBEHHO OOBICHEH B TO BpeMs d(PdeKToM
JTUIUPOBAHNS, KOT/Ia BaJIEHTHBI KBapK HaJIeTaloIIero MPpOTOoHA MOAXBATHIBAeT CTPAHHBIN MOP-
CKOIl KBapK 1 OpMUPYeET TOISPU3OBaHHbI Tunepon. B Taxkoit kapTuHe mosisipusaiius TUIEPOHOB
TIOJTZKHA YMEHBIITATHCS ¢ POCTOM YHUC/Ia KBAPKOB, TTONXBAUYEHHBIX M3 MOPS, YTO MOATBEPINIIH TO-
caemyomme m3Meperus nomspmsanun Y-, Z7-, 20 Q- u A%-runeponos. B wacTtHOCTH, TOT
dakr, uro A% u QT -rUmepOHBl POKMAIOTCS MPAKTUUYCCKH HEMONSPU3OBAHHBIMMI, O6HICHSICS
TeM, YTO OHU He COMepPKaT HU OMHOTO KBapKa M3 HaJeTAIONIero MpoTOHA.

Onmako pesyIbTaThl HefaBHero m3Mepenns momspusanun =- u =T o OHAJI nonseprian
CEPHE3HOMY COMHEHMIO BBLIBOMBI »Toil Monenu. O6e 4acTHIbl, TINepol = 1 aHTHIHIepon =1
OKa3aJTUCh MOJIPU3OBAHHBIMY, TTPUYEM BeJINUNHA MOISPU3ANN U ee 3HAK OB OMUHAKOBBI 17Is
YAaCTUIBlI 1 aHTUYACTHUIbL. T'aKoe MmoBefeHme CyIecTBEHHO OTINYAIOCH OT KapTUHBI MTOISIPU3a-
nmn B cucreme A°/A° 1 cTaBmIO BOmpoC 0 BemmumHe moNLpH3aAnIE B cucTeMe L1 /YT,

OrBer Ha >TOT BOmpoc Gbul nosnyuen B skcnepumente K761 [7,8]. Usmepenue nosspusa-
o L T- m i_—rﬂnepOHOB OBIJIO TIPOBENEHO B XOMe OCHOBHOTO ceamca »kcrepumenTa E761. Yromn
nafeHus mydka npotoHoB ¢ sueprueit 800 ['sB ma mMennyio mullieHb mM3aMeHsIICs B IIpeneniax
+5 Mpan Kak B TOPU3OHTAJIBHON, Tak U B BepTUKAIbHON TaockocTax. [Ipu sToM BekTOp mosts-
pU3alny TUIEPOHOB ObLI, COOTBETCTBEHHO, MapallylefieH U NepHeHInKYIIpeH BepTUKAaTbHO-
MY HallpaBJIEHWIO MArHUTHOTO MoIs rutteporHoro Marauta M1. UMmnyiabe runepoHoB paBHsIICS
375 I'sB/c. Bribop 3naka 3apsa MUIEPOHOB U MPOAYKTOB UX PacHaa OCYIIECTBISIICS U3Me-
HEHUEM HalpaBJeHus ToKa MarHuToB. [lys aHammsa TOISPUBAINN MCTOIb30BAINCH PACTAIBI
Yt —pr® u ¥7 — pr° | umerommue Gombioil mapameTp acuMMeTpun o, = —0.980 £ 0.016.
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WsmepenHble BeTMYNHBI IOJISIPU3AlAT B 3aBUCUMOCTH OT P mpemncTaniensl Ha puc. 6. Herko
BUJIHO, 9TO KakK L T- , Tak I Y -IUIEPOHBI POKIAIOTCS HOISPU30BAHHLIMHE, IIPUUEM TIPU OIHHA-
KOBBIX P} Tonspu3anum nMeroT OfUMH U TOT XK€ 3HaK, HO HECKOJILKO PAa3InJaloTCs 110 BeTnYmHe.
BumecTe ¢ mannbiMu 110 nossipusaliun cucTeMbl = / =T, IMEIOMIIMI TaKOi Ke XapakTep, Pesyilhb-
TaThl dKcnepuMenTa K761 roBopsaT 0 TOM, 4TO TOISPU3AINS AHTUTUIIEPOHOB SBIIIETCS OOIINM

aBienneM. [Ipu sToM BosHEKaeT Bompoc, nodemy AC-TumnepoHB! poKmaroTcs HEMOISpU30BaHHbL-
Mu’?
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IMonspusauus

B cBs3u ¢ s3TuMu HabIIONEHNSMI Mbl BBIHYKIEHBI KOHCTATUPOBATH, YTO SIBJIEHUE TTOIISIPU-
331l TUTIEPOHOB B AJIPOHHBLIX CTOJKHOBEHUSX HE MMeeT CeTOmHs axe KadeCTBEHHOTO Teope-
TUYECKOTO 0ObsicHeHMs. BMecTe ¢ TeM, yiKe HaKOMeH 60raThill SKCIEpUMEeHTAIbHBIN MaTepuat
(B ToM umcie W pe3yapTaThl KcrnepumMenToB K715 u E761), koTopbiil Mor 6bI GLITH HCHIOIB30-
BaH TpH pas3paboTKe TEOPUHU MOSIPU3ANNN. 3[eCh MBI OTMETUM HEKOTOpPBIe 13 HabIIIOTaeMbIX
3aKOHOMEPHOCTEN, XapaKTepu3yloline CI0KHOCTH MPOolecca MOIIpU3allum:

o 3Hak MOIAPU3AIINN.
Honspusamms N~-, Yt-, Y~ -runeponos mnomoxmTenbHa, monspmzanus A%, =7-, =T-
IUIEepPOHOB oTpulaTelbHa, noaspusainus A’-runeponos pasHa HyO.

¢ 3aBHCUMOCTH OT YHEPTUM.
C pocTroM bsHEpPTMH MHONApU3alUs YT -THIEPOHOB YMEHBLIIAETCS, MOMApU3aIms = -
IUIEepPOHOB pacTeT, a noispusanus A’-runepoHos ocraeTcs Hen3MEHHOI.

e 3aBucumocThb oT nepementoil Pefimana, X;.
C poctom X; npu puxcuposanuom P, nonspusanus L7~ u A’-runepornos pacrer, a nons-
pu3atus
=7 -TUNEPOHOB OCTAETCS HEN3MEHHOII.

e 3aBumcmmocTb oT F;.
C yBemmuenmem P, mosnspusanns BO3pacTaeT, MOCTHTas MaKCIMyMa B pafiome P ~

1 I'sB/c. Barem momsgpusamms X - u A’-runeponoB BLIXOMMT Ha IJIATO, MPOC/IEKEHHOE
no P, ~ 2 I'sB/c. B cayuae Yt -runeponos HabmromaeTcst yMEHbIIEHUE TTOAAPU3AIAN TTPH

P> 1T5B/c.



ObmbsicHenne H>TUX 3aKOHOMEPHOCTEN COCTABIIAET, 6E3YCIOBHO, HETTPOCTYIO 3a0ady IS TEO-
pun.

MarauTHble MOMEHTHI TUIIEPOHOB

[omstpusoBamibie BoIicOKonHTencuBHble runepornbie nmyukn TssaTrpona PHAJI npenocta-
BIISIIOT YHUKAITHHYIO BO3MOKHOCTE TIPEM3NOHHBIX M3MEPEHNT MarHITHBIX MOMEHTOB TUIIEPOHOB
U aHTUTUTIEPOHOB METONIOM TIPENeCcCul ClinHa B MarHuTHOM Tiojie. B xone skcnepumenTon K715
n E761, B monostHeHMe K OCHOBHOU TporpaMme, ObLIM TTPOBENEHBI U3MEPEHUS] MAarHUTHBIX MO-
MerTOB X~ —, Xt — ¥~- u 27 -runeponos.
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Puc.7. CpaBHeHI/Ie SKCIIepIMeHTaJIbHBIX 3HaUYeHUH MarHUTHBIX MOMEHTOB ¢ BEIUMCIIEHHEI-
MHI B paMKax COCTaBHOII KBapKOBOﬁ MOIeJI.

Kondurypanns anmapatypbl 6blTa Ta kKe, 4TO U B OCHOBHBIX H3MEPEHUIX, HO YTOJ Tla-
[eHUsl TPOTOHHOTO TIy4YKa Ha MUIIEeHL BBIOUPAJCS B BEPTUKAJILHOW IJIOCKOCTU B Ipeneaax
+5 mpan. [Ipu 5ToM BeKTOp MOIIpU3alny TUTIEPOHOB JIeKall B TOPU3OHTAITBLHON TIOCKOCTH, YTO
obecreynBalio MaKCUMaJbHYIO MTPelecCuio CliMHa B BePTUKAIBLHO HATPaBIECHHOM I10Jle MarHuTa.
Hsst onpenenenus yrila TOBOPOTa CIUHA U MOCIENYIONIET0 M3BIeYeHNs BEIUNUYNHBl MArHUTHOTO
MOMEHTa aHaTN3MPOBAIICL TOPU30HTATbHbIE KOMIOHERTE (A, m A.) acuMMeTpuil B yTriioBOM
pactpenenennn pacnanoB. Mcnonb3oBannch caenyroline KaHalbl paciaias

YT = onwo a = +0.07 B =99.8%
YT — ne 1, a, = —0.51 B=10"3
Yt — pr? a = —0.98 B=51%
¥~ — pr? a = —0.98 B=51%
= — A%z~ o = -0.46 B =999 %.

Ocoboe BHIMaHTE GBITO YAETEHO TOYHOMY M3MEPEHNIO NHTET Pajia MAarHUTHOTO TIOJISI, B KOTO-
POM TIPONCXOAUT Tpeneccus crnuia gactui. On 6b11 n3mepen ¢ Tounocthio 0.1%. B pesyabrate
OBLIIM TOJIYYeHBl clenylole 3HavYeHnsi MArHUTHBIX MOMEHTOB T'UTIePOHOB!
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ps— = (~1.1662£0.0142£0.010) 1y [9]
ps+ = (2.4613220.003420.0040) 1y [10]
ps— = (~2.4280.036220.007)py [10]
p=- = (~0.6610.036-£0.036)uy [11].

3mech pn-SIepHblil MarHeTo .

W3Mepenns: MarHETHOTO MOMEHTa Y. -IUIepOoHa BLINOIHEHO BIepBEle. JIpyrie pesyibraThl
TIPEBOCXOASAT CYIIECTBOBABINNE paHee M3MEPEHUs 10 TOYHOCTH.

Pesynbrarot E761, Bmecte ¢ memasuo mamepennont Bo PHAJI Besmaunoit marantmoro mo-
mvenTa )7 -runepona, 3HAMEHYIOT 3aBEpINEHre IMeOoro dTalla TOYHBIX M3MEPEeHUi MaTrHUTHBIX
MOMEHTOB GapUOHHOTO OKTeTa 1 feKymieTa. MarauTabe MoMenTh X7 -, A~ 1 =7 -runeponos u3-
MepeHbI ¢ TOYHOCThIO Jtyute 1%, Mg ocTalbHbIX THIIEPOHOB, BKJII0Yast (1™, TOrpEITHOCTE U3Me-
peHmit cocTaBIIsieT HECKOIIBKO TpolleHToB. Ha puc.7 mpuBeneHo cpaBHEHNE SKCIIEPUMEHTATBLHBIX
3HAUYEHNN MarHUTHBIX MOMEHTOB TUIEPOHOB € BBIYMCIEHHBIMHU B paMKaxX MPOCTOW COCTaBHOM
KBapKoBOil Momnenu. B 5Toil Momesn MarHUTHBIE MOMEHT GapuoHa ONpeneaseTcss CyMMON Mar-
HUTHBIX MOMEHTOB BaJe€HTHBIX KBapKoB, onuchbiBaeMbix SU(6)-BOTHOBBIME QYHKINAMI, & IS
PUKCcUpoBaHMS 3HAUYEHNN COOCTBEHHBIX MOMEHTOB KBAPKOB MCIONL3YIOTCS MaTrHUTHBIE MOMEH TR
A%-runepona, nporona u meiiTpona. Bunno, uTo umeercs smauumoe, okosio 10%, pacxoxnenue
Teopuu W HKCHepuMenTa (715 MarHUTHOTO MOMEHTa = -THMEpOHa 5Ta PA3HOCTL MOCTHUTAET
30%). Hanpueiimmmii mporpecc B 9Toil 0bracT TpebyeT pasBuTus Gojlee TOUHON TEOPUH Mar-
HUTHBIX MOMEHTOB.

3akirodeHne

OnbIT BLIOTHEHWST COBMECTHRIX dKemepumenToB K715 u ET761 mokasasn, mackombKo maomo-
TBOPHBIM SIBIIsieTCs OObelIMHEHe ONbITAa 1 BO3MOKHOCTEN pa3indHbix jtabopaTopuii. B HacTo-
siree BpeMst coTpynandectso [ITMADP-PHAIT npomomxkaercs. Y Ke moATOTOBIEH HOBLIN YKCIIe-
pumvent K781 mo uccmenoBanuio C-6apuonos. Usmepenust 6ynyT nagatot B cepenune 1996 roma
u npomssaTcs 6omee roga. Kpome Toro, IUAD cran unenom konmaboparun DO, roTosiiei skc-
MepUMEHTHI HOBOTO TIoKotenus Ha pp-kKosutaiinepe PHAJL. D1u skemepumenTor maumyTes B 1999
TOMy TIOCHe 3aBepIleHrss PEKOHCTPYKIINY KojuTaliiepa U KOJIalliepHbIX IeTEKTOPOB.
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