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06ma.a xapaKTepIICTIIKa pa60Tbl 

lIHccepTaUH.sI II0CB.sIIIIeHa HCCJie,U0BaHIUO cyrrepcHMMeTpH1IHhIX pac­

urnpeHIIli CTaHLI.apTHo:rr M0LI.eJIH H Teopn:rr BeJIHKoro o6'he.UHHeHH.sr. 

AKTyaJihHOCTh rrpo6JieMhI. IIocTpoeHHe e_llHHOli TeopHH cpyH.ua­

MeHT aJihHhIX B3aHMO.UeliCTBHli 6bIJIO Mel:JTOH HeCK0JihKHX IIOKOJieHn:rr 

q>H3HKOB. IIepBhIH orrhIT "o6'he.UHHeHH.sr" rrpHHa.UJie:>KHT MaKcBeJIJiy: 

II0Ka3aBIIIeMy: qTo 3JieKTpH1IeCTB0 H MarHeTH3M B .ue:rrCTBl1TeJihHO­

CTl1 5IBJI.sIIOTC5I IIp05IBJieHHeM 0.UH0ro 3JieKTpOMarHHTHoro B3aHMO.Ueli­

CTBH.sI. l-IeTBepTh BeKa Ha3a.U Ba:rrn6epr, CaJiaM 11 f JI3III0Y rrocTpo­

HJIH e.u11ny10 TeopHIO 3JieKTpocJia6bIX B3al1MO.UeliCTBl1li. IIo.srBnJiaCh 

Teopn.sr CHJihH0ro B3aHMO.UeliCTBl1.sI - KBaHT0Ba.sr xpoM0.IJHHaMHKa. 

CerO.UH5I Mhl eme 6JIH)Ke II0.U0IIIJIH K C03.UaHHIO e.u11HOH Te0pHH: Mhl 

HMeeM CTaH,napTHYIO Mo,neJih: KOTopa.sr orrHchlBaeT KaK Ka11ecTBeHHo, 

TaK 11 KOJiiI'IeCTBeHH0, rrpaKTl11:JeCKl1 Bee 5IBJieHl15I, 0THOC5IIIIHeC5I K 

CHJihHhlM: CJia6hlM H 3JieKTp0MarHHTHhIM B3aHMO.UeliCTBH5IM. 

TeM He Meiiee, 11 oHa He JIHIIIeHa He.uocTaTK0B: B Mo.uerrH HMeeTc.sr 

CJil1IIIK0M MHoro CB060.UHhIX napaMeTp0B, o6'be,UHHeHHe CHJihHhlX H 

3JieKTpocrra6hlx B3aHMO.UeliCTBHli .sIBJI5IeTC5I JIHIIIh cpopMaJihHhIM: .no 

CHX rrop II_0Ka HeT 3KCIIepHMeHTaJihHOro IIO.UTBep2K,neHH.sI cyIIIeCTBO­

BaHH5I CKaJI5IpHhIX XHrrcOBCKHX l:JaCTHII: H He 113BeCTHO: 5IBJI.sIIOTC5I JI!,J 

0HH <J>YH.~aMeHTaJibHhlMH HJIH COCTaBHhlMH, HeT .sICHoro IIOHHMaHH.sI 

npoHCX0:>K.UeHH.sr Ha6n10.naeMoro crreKTpa Mace 11acTHII, He .uo KOHIIa 

.sICHO KaK BKJIIO'IHTh B o6'be,rrnHeHHYIO Te0pHIO rpaBHTaumo. Mo:>KHO 

.no6aBHTh K BhlIIIerrepe1IHCJieHHhIM He.UOCTaTKaM CTaH,napTHOli MO­

.ueJIH H To, 'ITO HeT ecTeCTBeHHoro o6'he.UIIHeHH5I IIOJie:rr MaTepHH H 

rrepeHOC'IHKOB B3aHMo.ueiicTBHH. 
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OTBeTbl Ha Bee 3TlI B0IIp0Chl: CKopee Bcero: CJie,nyeT HCKaTb 3a 

rrpe,neJiaMI:I CTaH,napTHOH M0.IIeJIH. B rrocJie,nHI:Ie ro.UbI 3Ha9J1TeJib­

Hoe pa3BHTHe II0JIJ'IHJIH KBaHT0B0II0JieBbie M0,IleJIH: 06J1a,na10nrne 

CHMMeTpHeli: CBj{3bIBaIOIIIell: Me2K,ny co6oft II0Jij{ C pa3JilI'IHOll: CTaTlI­

CTHKOli: TaK Ha3blBaeMOll: cyrrepCHMMeTpHell:. CyrrepclIMMeTplI'IHbie 

Te0pHH o6Jia,naIOT PX.II0M HHTepeCHbIX oco6eHHOCTeli: B qacTH0CTlI, 

B TeopHj{X C HeHapy111eHHOll: cyrrepCHMMeTpHell: rrp0lICX0,IllIT "qy,nec­

Hoe': C0Kpa111eHHe YJILTpaqrnoJieTOBbIX pacXO.LIHMOCTell:. 

Ha1160J1ee rrpocTOM ·Mo,neJibIO: coe,n11Hx10111e:n: B ce6e rrpHBJieKa­

TeJibHbie qepTbl CTaH,napTHOll: M0,nem1 H cyrrepCHMMeTpHlI HBJij{eTCX 

MHHI:IMaJibHaj{ cyrrepcHMMeTpH'IHaj{ cTaH,napTHax Mo,neJib (MCCM). 

IIocTpOHTb 3TY M0,IleJib .II0B0JibH0 rrpocTo: .IIJIH Ka)K,IlOll: qacTI:IUbI 

CTaH,napTHOM Mo,neJIH ,no6aBI:IM cyrreprrapTHepa c TeMH 2Ke 1rnaHT0-

BhlMI:I 'IHCJiaMH: 11 ,no6aBI:IM TaK2Ke BTOpo:n: ,ny6JieT XI:IrrcoBCKlIX CKa­

JIXpHbIX rroJieiJ:. 

JiarpaH2KHaH MHHHMaJibHOM CyrrepcHMMeTpM'IHOM CTaH,napTHOM 

Mo,neJIH HMeeT C0CT0HT 113 l:JJieH0B: 0IIHCbIBaIOIIIlIX KaJ1116pOBO'IHbie 

B3aHMO,IleMCTBHj{: IOKaBCKHe B3aHMO,IleMCTBHj{ H l:JJieH0B: Hapy111a10-

IIIHX cyrrepCHMMeTpHio: 

L = LgaugE + LYukawa + Lbrrnking 

r,ne Lgaugc lI LYukawa I:IMeIOT BM.LI: 

LgaugE 
1 L [TrW 0 Wo + TrW

0
lV O] 

4 
SU(3),SU(2),U(l) 

+ '°' <I> t egaG+n2 v +n1 V' ;r,.. 
~ l ':I:' l • 

Matter ' 

--- d--- ,--- --
LYukawa = h~(3QoUJH2 + ho(3QoDtH1 + ho(3LoltH1 + µH1H2. 

2 

-Lb,·wking 2 '""' 2 [1 '""' m 0 L., le;;! + -::/111;2 L., ,\,.\ 0 

scala1·s ya uytnus 

+Amo(h~ 13 Qol'3H2 + h~µQc,D';,Hi + h~ 13 LLJ~H1) 

-Bm0µH1H2 + h:c·] · 
r,ne mo - Macca CKaJIHpHbIX qacTlIU, a m1;2 - Macca Clll1H0pHbIX 

qacTI:III Ha 111Karre 06be,n1rneHMH: A H B - cooTBeTCTBeHH0 TpHJIH­

Hell:HbIH lI 6HJIHHell:Hblll: rrapaMeTpbI MHrKoro Hapyrnemrn cyrrepCHM­

MeTplIH. 

O,nHaiw, Il0Ka He rronyqeH0 3KCIIepHMeHTaJ1bHbIX .rraHHbIX. II0.II­

TBep:iK,naIOIIIHX cyrnecTB0BaHHe cyrreprrap.THepoB. TeM He MeHee. 

MHHHMaJ1bHaH cyrrepcHMME'Tpwrnax CTaH,na pTHaH M0.IIeJ1b rrpIIBJ1e­

Ka TeJibHa TeM, qT0 B paMKax ::no{I M0,IleJIH M0)KH0 II0CTp0HTb Han-

6orree caMocornacoBaHHbie Teop1m Benm..::oro o6be,nr,rnemrn: HecMo­

Tpx na 3naqHTeJ1bH0E' yBeJlIFH'HHE' qJicna qacTHU. B ;\IOJIE'JIH noqTII 

He II0HBJIHeTCH H0BbIX CBo6o,nHbIX rrapaMeTpoB: HaKoneu. B paMKaX 

M0,IleJ1H y,naeTCH rrpe,ncKa3aTb 3Haqemrn neK0T0pbIX rrapaMeTp0B, B 

qaCTH0CTH MaCCbl XHrrc0BCKHX qaCTHII H cyrrepnapTHepoB. 

UerrhIO pa6oTbI HBJ1HJ10Cb M3yqeHHe HH3K03HepreTH9ecrrnx rrpe,n­

cKa3aHI:IH MMHI:IMaJibHOM cyrrepcHMMeTpH11Hofr cTan.rrapTHOI1 Mo.rrem1. 

B qaCTH0CTH pacqeT Mace XHrrcoBCKHX ~IaCTHU H cynepnapTnepoB. 

orrpe,nerrefi:He <pyn,naMeHTaJihHbIX rra paMeTp0B cyrrepCHMMeTpHH: d 

TaK)Ke H3y'IeHHe B03MO)KH0CTH o6napy:iKeHHH cyrrepCHMMeTpHH na 

3KCIIepHMeHTe. 
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HayqHaH H0BH3Ha .rmccepTaUHH C0CT0HT B CJie.nyIOIIIeM: 

• 8 paMKax MeTO)Ia 3q>q>eKTHBHoro II0TeHUHaJia pacqHTaHhI o.u­

H0IIeTJieBbie rrorrpaBKH K MaccaM Hdi:TpaJibHhIX XHrrcoBCKHX 6o-

30H0B B MCCM c yqeToM B1O1a.noB Bcex qacTHII MCCM: 

e IlocipoeHa peam1CTHqecKaH K0HeqHaH cyrrepCHMMeTpHqHaH Te-

0pHH BeJIHKoro o6'be)IHHeHHH, HCCJie,lI0BaH B0IIpoc 0 MHrK0M Ha­

pyrneHHH cyrrepcHMMeTpHH B paMKax )IaHHOH M0)IeJIH: 

• Ha 0CH0Be aHaJIH3a 3KCIIepHMeHTaJibHhIX )IaHHhIX H pa3JIHqHhIX 

TeopeTHqecKHX orpaHHqeHHH orrpeneneHhI prr3peIIIeHHhie o6na­

CTH rrpocTpaHCTBc! rrapaMeTp0B cyrrepCHMMeTpHqHoro paCIIIH­

peHHH CTaH.napTHOH M0)IeJIH C MHrKHM HapyIIIeHHeM cyrrepCHM­

MeTpHH; 

• PacCMOTpeHa B03M0)KH0CTh o6Hapy)KeHHH cyrrepCHMMeTpHH Ha 

3KCIIepHMeHTe, a TaK)Ke )IaHa HHTeprrpeTaIIHH aH0MaJibHbIX co-

6bITHH c 6oJihIIIHMH Q2
, o6Hapy;,KeHHhIX Ha yCl(opHTeJie HERA 

B paMKax cyrrepcHMMeTpHqHoro pacrnHpeHHH CTaH.napTHoii Mo­

neJIH c HapyrneHHoii R-qeTHOCThIO. 

Arrpo6aUHH pa60ThI. Pe3JJibTaThI )IHCcepTaUHH )I0KJia)IblBaJIHCh 

H o6cy)K)IaJIHCh Ha ceMHHapax Jla6opaTopHH TeopeTHqecKOH q>H3HKH 

HM. H.H.Boron1060Ba Ol15IM, Ha pa6oqHx coBeIUaHHHX "KBaHTOBaH 
' 

TeopHH II0JIH H q>H3HKa BhIC0KHX 3HeprHii'' (3BeHHropon, 1994, 1995 ), 

Me)K)IJHapo)IHOH KOHq>epeHUHH "KBapKH-96'' (5IpocJiaBJih, 1996) H 

Me;,l(JiyHaponHoii KOHq>epeHUHH "HeycKopHTeJihHaz H0Baz q>H3HKa" 

(lly6Ha, 1997). 
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Ily6JIHKaUHH. Ilo MaTepHaJiaM Hccne.noBaHHH, rrpencTaBJie.liHhIX 

B mrccepTaUHH orry6JIHKOBaHO 9 pa6oT. 

CTpyKTypa H o6'beM pa6oThI. lIHccepTaUHHH cocT0HT H3 BBene­

HHH, qeTbipex rJiaB, 3aKJIIOqeHHH H rrpHJIO)KeHHH. 06'beM pa60ThI 

C0CTaBJIHeT 125 CTpaHHII, BKJ110qaz 32 HJIJIIOCTpauHH H 6H6JIHOrpa­

cpHqecKHH crrHcoK H3 96 HaHMeHoBaHHH. 

Co,uep)KaHHe pa6oThI 

Bo BBe)IeHHH pacCM0TpeHhl 0CH0BHhie rrpHHUHIIhl II0CTpoeHHH 

MHHHMaJihHOH cyrrepcHMMeTpHqHoii cTaHnapTHoii Mo,ueJIH. 

8 rrepBOH rJiaBe paCCM0TpeH 0.lIHOIIeTJieBOH 3q>q>eKTHBHhIH II0TeH­

UHaJI xHrrcoBCKHX rroneii MCCM H rrpHBe)IeHhI pe3JJihTaThI rrpencKa-

3aHHH Mace HettTpaJihHhIX XHrrc0BCKHX 6o30HOB. II pHBe,UeHhI HBHhle 

aHaJIHTHqecKHe cpopMJJihl )IJIH 0)IH0IIeTJieBhIX panHaUH0HHhIX rrorrpa­

B0K K MaccaM HeiiTpaJihHhIX XHrrcoBCKHX 6o30HOB: rrorryqeHHhle Me­

T0)I0M 3q>q>eKTHBHOro II0TeHUHaJia. IlpoBe,UeHO cpaBHeHHe pe3JJih­

TaT0B, II0JiyqeHHhIX HCII0J1h3JeMblM MeT0,lI0M C HBHhIM BhJqHcJieHHeM 

0)IH0IIeTJieBhIX cpeiiHMaHOBCKHX ,UHarpaMM H II0Ka3aHo, qTo HCII0Jih-

3yeMoe rrpH6JIH)KeHHe HBJIHeTCH )I0CTaToqHo xop0IIII1M )IJIH oueHKH 

MaCChI ner11aiiIUero xHrrcoBcKoro 6o3oHa h. IlrrH )I0MI-IHnpyIOIIIHX 

rrorrpaB0K, rrporropUH0HaJibHhIX Macce t-KBapKa, rrpoBe)IeHO cyMMH­

poBaHHe Be)IyIIII-IX rrorapnq>MOB MeT0)I0M peH0pMrpyrrrrhI. IloKa3aHo, 

qTo peH0pMrpyrrrroBoe cyMMHp0BaHHe BH0CHT HeK0T0pbie H3MeHeHHH 

B rrpe.ncKa3aHHH .UJIH Mace XHrrC0BCKHX 6o30HOB. 

BTopaz r JiaBa II0CBHIUeHa KOHel:JHOH cyrrepCHMMeTpH1IHO:H TeopHH 
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Puc. 1: Macca nerqaii:rnero CP-qeTHoro xurrcoBcKoro 6o3oHa KaK cpyHKIIH51 

MaCCbI i-KBapKa B 6opHOBCKOM rrpu6ntt:lKeHHH (IIITpHXOBbie nHHHH), c yqeTOM 

Bcex O,ZIHOIIeTneBbIX pa,zrnaIIHOHHbIX rrorrpaBOK (rryHKTHpHbie nHHHH, µ > 0) .zrn51 

.zrnyx pa3nH'IHbIX 3HaqeHHH MaCCOBbIX rrapaMeTpOB mo H m112- YqeT .zrnyxrre­

TneBhIX BKna.zroB B 3HaquTenbHOii: CTerreHH yMeHbIIIaeT BenuquHy O,lIHOIIeTneBbIX 

rrorrpaBoK, qTo IIOKa3aHO 3aIIITpHXOBaHoii: o6naCTbIO (BepXH5151 ee rpaHHIIa co­

OTBeTCTByeT µ > 0, HH)KH5151 - µ < 0). )KnpHa51 nHHH51 IIO,ll IIYHKTHpHoii: 

COOTBeTCTByeT yqeTy BKna.zroB TOnbKO TpeTbero IIOKoneHJrn qacTHII, KOTOpbrii:. 

oqeBH,lIHO, 51Bn5leTC51 ,lIOMIIHHPYIOIIIHM. 

Bemmoro o6'he.mrnemur Ha rpyrrrre SU ( 5). Y cJI0BI-Ie KoHeqHoCTI-I Te­

opI-In II03B0JI5IeT CB5I3aTb 3HaqeHI-I5I IOKaBCKI-I?( H KaJII-I6poBoqHbIX K0H­

CTaHT CB5I3H: I-I ,uaeT: TaKHM o6pa30M: B03M02KH0CTb ,uerraTb HeK0T0-

pbie rrpe,ucKa3aHH5I 0TH0CHTeJibH0 crreKTpa Mace KBapK0B I-I JieIIT0-

H0B: nepapXH5I K0T0pbIX OIIpe,uerr5IeTC5I nepapxI-Ieii BaKyyMHhIX cpe,u­

HHX xnrrcoBCKI-IX rrorreii. PaccMoTpeHo M5IrKoe HapymeHne cyrrep­

cnMMeTpnn B paMKax KOHeqHoii SU(5) Mo,uerrn 1-1 rroKa3aHo: qTo 
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ycJI0Bll5I K0HeqHQCTH ,llJI5I qJieH0B M5IrKoro HapyllleHI-I5I cyrrepcI-IM­

MeTpI-II-I aBT0MaTnqecKI-I rrpHB0,ll5IT K I-IX YHI-IBepcaJibH0CTH Ha Mac­

ll1Ta6e o6'he,UI-IHemrn. fpamJqHhie ycrroBH5I .UJI5I rrapaMeTpoB M5IrKoro 

HapyllleHirn cyrrepcHMMeTplIH TaioKe Oll'.a3hIBaIOTC5I CB5I3aHHhIMH Me:.1~­

.uy co6oii: 

2 1 2 -
m 0 = 3m 1; 2 , Au = AD = AL = -m 1; 2 , B = B<t> = -111 112 . 

BhIIIOJIHeHa pe.uy1m1rn KoHeqHoii Mo.uem1 K MCCM. IlpoBe)leHo cpaB­

HeHne rrpe,ucKa3aHHli M0}leJIH C HeK0T0J)bIMH TeopeTHtiec1rnMI1 H 3KC­

rrepHMeHTaJibHbIMH orpaHH'-IeHirnMH. 

TpeTb5I rrraBa nnccepTaunn rrocB5IllleHa aHamny M1rnHl\IaJihH011 

cyrrepCHMMeTpnqHoii CTaHnapTHOII M0}leJIH C pa3JIH'-IHhlMH orpamr­

qeHH5IMH: HaKJia,UhIBaeMhIMH na rrpocTpaHCTB0 rrapaMeTp0B ( TaK Ha-

3bIBaeMOli Constrained MSSM). 3ni orpam1qem151 BKrr10qa10T B ce65! 

o6'he,UHHeHHe 1rnrr116poBoqnbIX I1 IOKaBCKHX K0HCTaHT CB5I3H rrpH BhI­

C0KHX 3HeprH5IX, pamrnUH0HH0e napyllleHne 3Jieinpocrra6oii ClIMME'­

TpHH: 3KCIIepnMeHTaJibHhie orpaHnqemie Ha MaCChI cyrrep'-IaCTllll II 

xnrrcoBcKoro 6o3oHa, Tpe60BaH11e neiiTparrbHOCTH rrerqaiillleii cy­

rrepqacTHUhI: orpaHnqeHH5I cnenyrolllne H3 aHarr1na pacrra.na b -+ s1 . 

PacCMOTpeHbI pa3JIIT'-IHbie o6rraCTI1 rrpocTpaHCTBa rrapaME'T})0B. ua 

ocHoBe x2-anarr1na nonyqeub1 npencKa3aHirn mrn6orree Bepo}ITHbIX 

3naqen1-1ii rrapaMeTpoB cynepcHMMeTpHn H Mace cynepnapTnepoB: 

TaK2Ke noKa3aHo, qTo rrocrre,uHne 3KcrrepnMeHTaJihHhre ,uannhre no 

HeHa6JII0,11eHlIIO qapJl2KHH0 l1 xnrrcoBCK0ro 6o3oHa HCKJIIO'IaIOT 6oJib­

IllHe o6rracTn B npocTpaHCTBe rrapaMeTpoB: 

• llrr5I cueHapH5I c MaJihIM tan fJ Macca xnrrcoBcKoro 603oua ME'Hb­

llle 88 (80) f3B rrpn p > 0 (;t < 0). O6rracnr nponpaHCTBa 
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3Haqemrn rrapaMeTpoB M Mace B f 38 

MaJihIH tan /3 6oJihIIIOH tan /3 
mo, m1;2 200, 400 1000: 1000 

µ(Mz): tan/3 -755: 1.65 -985, 30 

Yt(mt): At(Mz) 0.008, -633 0.006, -1322 
-o -o 
Xi, X2 174: 342 443, 836 
-o -o 
X3, \:'4 779. 785 1025. 1040 
-± -± 
X1 , X2 ;342, 784 83,5, 1040 

9: q, l 943: 85,5: 325 2195: 2155: 1140 

h: H 73: 1014 113: 1257 

A: H± 1010, 1014 1257, 1260 

rrapaMeTpOB: MCKJIIoqaeMbie Ha 3TOM OCHOBaHMM IIOKa3aHbI Ha 

pttc.3 .nmr pa3JIMqHhIX 3HaKOB µ. 3KcrrepttMeHTaJibHoe orpamr­

qeHMe Ha Macey XMffCOBCKOro 6o30Ha 77 f3B (rrpM 6oJihllIOH 

Macce mA: qTo cooTBeTCTByeM MCCM: (cM. Ta6nm1y) MC­

KmoqaeT peIIIeHMe c µ < 0 .nm1 3Toro cueHapmi: M ocTaBmreT 

TOJihKO B03MO)KHOCTh µ > 0. 

• flmr cnyqa.H 6oJibIIIoro tan /3 orpaHttqeHM.H Ha Macey qap,n)KMHO: 

MHororreTJieBhie pacqeThI rrpouecca b -+ s,: a TaK)Ke ,naHHhle 

ALEPH M CLEO ocTaBJI.HIOT pa3peIIIeHHOH JIMIIIb He6oJihIIIYIO 

o6nacTh rrpocTpaHCTBa rrapaMeTpOB (mo > 500: m 1;2 > 700 

GeV) ( CM. pttc.2), IIpM 3TOM MaCCbI CKBapKOB OKa3bIBaIOTC.H 

6oJihIIIe 1 T3B. Macca xttrrcoBCKoro 6o3oHa oKa3bIBaeTC.H Ha 15 

f3B 6oJibIIIe M OH He.nocTyrreH Ha6JIIO.UeHMIO Ha LEP II. 
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KaMII yirn3aHhI OIITIIMaJibHbie 3aH'leHiUI napaMeTpOB. IloKa3aHbl TaK:iKe o6nacTII 

rrpocTpaHCTBa napaMeTpOB, IICKJIIO<J:aeMble pa3JIII'IHbIMII orpaH1I'leH1iXMII. 
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Puc. 3: Macca Jierqattlllero XHrrcoBCKOro 6o30Ha ( CIIJIOillHhie JIHHHII) Ha IIJIOCKO­
CTH (mo, m1;2) (Bepxmrn: qacTh pncynKa) II .rrmr pa:3JIIIqHblX 3HaKOB µ (HII)KH5UI 
qacTh pIIcyHKa) B rnyqae MaJioro tan/3 (tan/3 = 1.65). 
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B T.J:eTBepToii rJiaBe paccMoTpeHbI .rrna rrpHMepa rrpHMeHeHH5I rra­

KeTa aHaJIHTHT.J:ecKHX H T.J:HCJieHHbIX BbIT.J:HcJieHHM CompHEP .IIJI5I pac­

qeTa rrponeccoB B paMKax cyrrepcHMMeTpHT.J:HbIX pacrnHpeHHH CTaH­

.napTHOii MO.IIeJIH. PacCMOTpeHa B03MOJKHOCTb 3KcrrepHMeHTaJILIIOro 

o6Hapy)KeHH5I qap.II)KHHO ( cyrreprrapTHepa 3ap511KeHHOro XHffCOBCKO­

ro 6o3oHa H W-6o3oHa) Ha KOJIJiatt.nepe LEP. IlpoaHamnHpoBaHbI 

.IIBe B03MO)KHhle MO.IlbI pacrra.na qap.II)KHHO. IIpe.nnmKeH p5I.II 06pe3a­

HHM no KHHeMaTHT.J:eCKHM rrepeMeHHbIM .IIJI5l 3q:>q:>eKTHBHOro BbI.IIeJie­

HH5I cHrHaJia H rro.naBJiemrn cpoHa. llaH aHamn He.naBHO 3KcrrepnMeH­

TaJibHO o6Hapy)I,eHHbIX B cp-cTomrnoBemrnx Ha yn.:opIITeJie HERA 

aHOMaJibHbIX co6bITHfI C 0T.J:eHb 6oJibIIIHMH Q 2 Kar, CJie.IICTBH5I cyrrep­

CHMMeTpH'-IHOro pacrnnpemrn CTaH.napTHOI1: Mo.nemr c HapyrneHHOH 

R-T.J:eTHOCTbIO. IloKa3aHo, '-ITO cyrnecTBJIOIIIHe ycTaHoBKH - LEP H 

TEVATRON 5IBJI5IIOTC5I B3aHMO.IIOIIOJIH5IIOIIIHMH B rroHcKe cyrrepcHM­

MeTpHH c HapyrneHHofr ·R-T.J:eTHocTbIO. 

B 3aKJIIOT.J:eHHH rrepeT.J:J:ICJieHbI OCHOBHbie pe3JJibTaTbL BblHOOH,Ibie 

Ha 3aIIIHTy. 

B rrpHJIO)KeHH5I BbrneceHbI pa3JIHT.J:Hbie rpoM03.IIKHe cpopMJJihl. 

OcHOBHbie pe1yJibTaTbI ,llIICCepTaUIIII~ 

BbIH0CIIMbH' Ha 3aIUIITY 

• B paMKax MHHHMaJibHoii cyrrepcHMMeTpHqH011 cTaH.napTH011: 

MO.UeJIH MeTO.UOM 3cpcpeKTHBHOro IIOTeHIIHaJia rroJiyqeHbl 5IBHbie 

aHaJIHTHT.J:eCKHe cpopMJJibI .UJI5I O.IIHOIIeTJieBbIX rrorrpaBOK K Mac­

caM HeHTpaJibHbIX XHrrcoBCKHX 6030HOB C yqeTOM Bima.noB Bcex 

qacTHII MCCM. 
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e MeTO,llOM peHOpMrpyrrrrhI rrpocyMM11pOBaHbI BO BCeX rreT JUIX rro­

rrpaBKH K MaccaM x11rrcoBCKHX 6o30HOB B MCCM, rrporroprmo­

HaJibHhre IOKaBCKOH KOHCTaHTe t-KBapKa. 
~-

• IIocTpoeHa KOHeqHa5I cyrrepc11MMeTp11qHa5I SU ( 5) Teop115I Be­

Jil1Koro 06ne.n11HeH115I. PaccMoipeHo M5IrKoe HapyrneH11e B MO­

.nen11 H IIOKa3aHO, qTO KOHeqHOCTb qJieHOB M5IrKoro HapyrneHl15I 

cyrrepC11MMeTp1111 aBTOMaT11qecK11 rrp11BO,lll1T K HX YHl1BepcaJib­

HOCTl1 Ha rnKaJie 06ne.nnHeH115I McuT• IlpoBe.neHo cpaBHeH11e 

rrpe.ncKa3aHl1H MO,lleJil1 C pa3JI11qHbIMl1 3KCrrepHMeHTaJibHblMl1 11 

TeopeT11qecK11M11 orpaH11qeHl15IMl1. 

• llccne.noBaHo rrpocTpaHcTBO rrapaMeTpoB M11H11MaJibHOH cyrrep­

c11MMeTp11qHoH cTaH.napTHOH MO.lleJI11 B paMKax cueHap115I Be­

JI11Koro 06ne.n11HeH115I. PaccMoTpeHbI pa3n:11qHb1e orpaH11qemrn 

Ha rrapaMeTphl Mo.nen11, orrpe.neneHbI pa3perneHHbie 06nacT11 B 

rrpocTpaHCTBe rrapaMeTpoB, a TaK)Ke HaH6onee Bepo5ITHbie 3Ha­

'1:eHH5I rrapaMeTpOB. 

• PacCMOTpeHa B03MO)KHOCTb 3KCIIepHMeHTaJibHOro Ha6mo.neHH5I 

cyrreprrapTHepa 3ap5I)KeHHoro xHrrcoBcKoro 6o3oHa 11 W-6o3oHa 

- qap.niKHHO Ha yCKopHTeJie LEP. PaccMorpeHbI rrpouecchl po­

.1K.UeHH5I H pacrra.na qap,n)K11Ho, rrpe,nJI0)KeH p5I.Zl o6pe3aHl1H no 

Kl1HeMaTJiqecKl1M rrepeMeHHbIM ,ZlJ15I 3q>q>eKTl1BHoro BbI,lleJieHH5I 

c11rHaJia H rro,naBJieHl15I q>oHa. 

• IIpe.nnoiKeHa 11HTeprrpeTamrn aHoMaJibHhIX co6bITl1H c oqeHh 

6oJiblll11MlI 3HaqeHl15IMli rrepe.naHHbIX lIMilYJlbCOB, o6Hapy)KeH­

HbIX Ha yCKop11rene HERA, KaK rrpo5IBJieHH.SI cyrrepcHMMerp11H 
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c HapyrneHHOH R-qeTHOCThIO. PaccMorpeHa B03MO)KHOCTh Ha-

6mo.neHl15I rrorne.nnefi: Ha ycTaHOBKax LEP 11 TEVATRON, 11 rro­

Ka3aHo, qTO 3Tl1 ,llBa ycKop11TeJI5I 5IBJ15IIOTC5I B3al1MO,ll0I10JIH5IIO­

lll11Ml1 rrp11 rroHcKe cyrrepcHMMeTpHH c HapyrneHHofi: R-qeTHOCThIO. 
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