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,U.Kl. EAP.IIWI 

B. r. KA,UlMEBCI\l!Ll 

B.r. CEPEO 

Be~ee HayqHo-HcCJie~oBaTeJI:&cKoe yqpe~eHHe: ~HSH'iecKKR 
HHCTKTYT liM. II.H.~e6e~eBa AH CCCP, MocKBa. 

ABTope~paT pasocnaH " " !982 ro~a 
3amHTa ,I(HCC9PTa:qHH COCTOHTCR " " !983 ro~a 

Ha sace~aHHH Crre:qH8JIH3HpoBaHHOro coBeTa KO .4 7. or. or. ~a6opa­
TOPHH TeOpeTK'i9CRO! ~3HKH 06~e~eHHOro HHCTHTYTB R~epHHX 
Hccne~oB~, r. ,Uy6Ha, MocKoBcRall o6n:acT:&. 

C ~ccePTa:qHe! MOEHO OSH8KOMRT:bCR B 6R6JIHOT9Ke 0~ 

YqeHH! ceKpeTap:& CoBeTa 
~aT ~sHKO-MBTeMBTK'iec.Kl'IX HayK 

B. H. lKYPABJIEB 

I I 

OHUAH XAPAKTEPHCTHKA P. 

AKTYWI:&HOC'l':& rroo6n:eMH 

KaR H3B9CTHO, O~e,ItHHeHHall T90Jlllli cna, 
HK>~elcT:ad rJiamoy, Ba!H6epra lii CaJISMa (rB 
aKcrrepHMeHTaJI:&Hoe rro~Be~eHBe Ha ~BeeR' 

KaJilii6poBO'Dio! Teopo rrepeHopr.mpyemcT:& nos 
BaT:& IIOnpaBI<ll B!lCIIlHX npH6.1nmeHJII!. O.Inia.KO C 
TeOpliiR ~ aqxpeKTOB BliCIIIHX IIO.Pfi,IU<OB ~0 CJDC 
TaJI:&HO. 

BrrJIOT:b ~0 !979 ro~a CKn~OC:b MH8H 
TOB BliCWHX IIO~OB 8TO! T80PliJ:lii HBXO,IJ;RTCR 
TaJI:bHHX BOSMOEHOCTe!, O.IniaKO C KO~a }979 
HRT:&CR, IlepBOHa'iaJI:bHO BBTOPH pa60TH 4/ H 
aJiei<Tpocna6ue rrorrpaBim ~ P - He'ieTHo! a 

Heynpyroro pacceruma: sa~¥W JierrTOHOB H 
HeCKOJI:bKO rpyrrrr SBTOpoB 5-!Q , B TOM 'iliiCJI 

OT ~a HamnB ~OCT8TO'IHO 60JI:&mHe O.IniOneTJI 
TOpHHX KBJIR6poBO'iHHX 60SOHOB, no~ 3 ~ 
MeHT M03ST IIO~CTBOBST:b, 

B 6JIH&aftmeM 6y~eM BO~ B ~e!CTBJII9 
ROil aHeprHe! BCTpe'iHHX rry'IKOB, HB KOTOpliX 
T.fUteJIHe B9KTOPH!l9 KaJilii6poBO'iHH8 60SOHH W 
HOI TO'IHOCT:bll H9Mepl!T:& lDC MBCCH, a TSKllte ,II 

HH ( ce'ieHBR paMlii'iHHX npo:qeccoB, OTHOmeHll 
MeTPliilii H T,n.). Ta.KliiM o6paSOM HOBHe YCKOPE 

o6ecne'iaT aKcrrepHMeHTWI:&HHI MBTepHWI ~ p 
JIHBOCTH BliCIDHX npH6JnmeHH! TeOpliilii n3C, no 
BOM ypoBHe, 

Il08TOMY BKTYaJI:&HOI RBJIJleTCR s~a-qa HC 
aJieKTpocna6ue O.InioneTJISBHe nonpaBim ~ pa 
n3C, 'ITO IIOSBOJIHT HS.ItBYOM!lCJieHHO HHTeprrpeT 
IIlHX H H8M9'19HHHX 8KCnepHM9HTOB, a T8Kllte 06 
TH ~ 9KCIIepHMeHTSJI:bHOI rrpoBepim TeOpHH, 

~·:.r !"~.1x ~, . , r 



B ~a6opaTOpHK TeOpeTK~eCKOft ~SRKK 
~epHHX Rccrre~oBSHRft 

L.:.'I'Wll'ACKHX HayK 

, .U. 10. EAP.Ill1H 

B.r. KA.IUm!EBCKHil 

B.r. CEPEO 

IHccrre~onaTani>cKoe yqpe~eHHe:'~sR~ecKRft 
MocKBa. 

------ I982 ro~a 
" I983 ro~a 

K0.47.0I.OI~ ~a6opa-_ 

,·MoOKOBCKaa o~aOTl>. 

MOJKHO OSHaKOMHTl>CII B 6R~OT8Ke Owni 

ITeMaT~eoKHX HayK 

B. H. llf.YPAB1IEB 
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OHIWI XAPAKTEmeTHKA: PAEOT!l 

, AKTyanLHOCTL rrpo~ew 

ruiK l'ISBeCTHO, 06'De,Itl'IHeHHasi TeO~ OJia6wc !r 9'8KTpoMal'IDITHHX BSa­
BMO~eftOTBd rJiamoy; Baibi6epra :U eanaMa (me). I-3 ITOJ!ytm7Ia OOJIB,ItHOe 

9KOIT8pmM9HTMl>HOe ITO~Be~eHHe Ha ~eBeOHOM ypoBHe. llpRO~asi 9TOft 
R8JIJI6pono~o2 TeOPBK nepeiopMHpyeMOCTL nosnanReT o~osHa~o paoo~u­
BaTL ITOIIpaBKH BHOIIIHX np:u6Jm:ateHd. O)l;lJaKO onpaBe~OOTl> npe~OKaSEumft 
Teopo ~ BtfxlleKTOB BHOIIIHX ITOp!I~OB ~0 OHX nop He ~OKaSaHa 9KOnepHMeH­
T8JIDHO. ' 

BWIOTl> ~0 I979 ro~a OK!IEW:mBJIOOl> MHeHHe, ~0 Ha~eHRe a@JeK­
TOB BHOIIIHX no~OB,BTO! T80PKH HaxO~CII sa npe~eJISMR 9KOnep:uMeH­

TMl>HHX BOSMOJKHOOTeil. O~aKO 0 KO~a 7979 ro~a 9TO MHeHRe OTMO HSMe­
HiiTLCII. llepBOHa~Ml>HO aBTOpH pa60TH- 4/ Hail11Il! ~OBOJ!l>HO SHa~eJILHHe 
aJieKTpoOJia6~e nonpaBKR_~ P- He~eTHoil aoHMMeTpo oe~eHRil rny6oKo­

Heynpyroro paooeJIHHil sa~¥W JienTOHOB Ha HyK!IOHax. BnoOJie~OTBD 
HeoKOJILKO rpynn aBTopon 5-IO , B TOM ~nne H Hama, HesanRCHMQ ~yr 
OT ~a HamnH ~OOTaTO~O 60JILmHe O~oneTJieBHe nonpaBKH K MaOCaM BeK­
TOpHHX RBJm6pOBO~ 60SOHOB, noPflitKa 3 + 4 r&B, KOTOpHe 9KOnepR-
M8HT MOEBT ITO~OTBOBaTl>. 

B ~~M-6y~eM BO~ B ~eftCTBHe HOBHe yoKopnTenn'c BHCQ~ 
ROI 9H9pr.Heft BOTpe~ ITyqROB,-Ha ROTOPHX 6~eT BOBMOJKHO 06Hap,yEHTJ> 
TJmeJme- B8KTOpHHe KBJIH6poBO~e 60SOHH W:;. H zo H 0 ~OOTaTO~­
HOil To~ooTm HSMep:iu me Maoou, a TaiOKe ~e Ha~aewe·new­
HH ( oe~eHHH pa~ npo~ecoon, OTHomeHBH oe~eHRil, pa~e aoHM­

MeTpiJI H T.n.). T_aKHM o6,P8soM Honue yoKOPHTeJIH ( SPS ,- LEP ) 
\ 

o6eoneqaT eKonepRMeHTMLHHft MaTepHan ~ pe~el nponepKK onpane~-
JIHBOCT:u BHOIIIHX npRCSJnmeHRft TeOpD me, no RpaftHeft Mepe Ha O~OIT9TJie­
BOM ypoBHe. 

llOBTOMY aRTYBJIDHOft H~eTCH s~aqa HOOJie~oBaTJ> e~ o6paSOM 
eJieKTpoOJia6He o~oneT~enue-nonpaBKH ~ pa~ npo~eooon B Teopo 

me, qTO UOSBOJil'IT H~~OMHOJIBHHO l'IHTepnpeTHpoBaTl> ~aHHHe OYiltBOTBYJO­
lltKX l'I HaM9:'l9HHHX 9KOnepRMeHTOB, a TaKl!e 06HapyxRTJ> HOBlle BOSMOJKHOO- ' 
TH ~ 9KCnepKMeHT8Jil>HOI nponepKR TeOpHJI. 

05bE!!l1HEHHbJH MHCTHTUT 

St.QENJblX V.CCf!i~LlOCAHff~ 
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BBXHHM .COCTaBHHM 9~9MBHTOM 9TOro RCCn9~0BaHHH H~eT~ BH6op 
HaR6Mee no.IOCO.n:mitett cxeM!l nepeHopr.mpoBOR, B ~TepaTYPe ~o cnx nop 
BCTpe'!aeTCH pl'I.I( HS~Opas,YMem!il MSJJ!AY paSHHMI! r~aMR aBTOpoB IIpR . 
odc~eHRR o~oneT~BBHX ~eRTpocnadux nonpaBoR 6,9,!0/, STn He~o­
pasyMeHRII BHSBaHH, B OCHOBHOM, H90,ItiDI8ROBHMli onpe~e~eHRIIMK nepeHOp-

,... . , ~ ·~ I 

r.mpoBaHHHX napaM9TpoB T90pRR me, ROTOpHMI!: nM:&SYJOTCH OT~M:&Hll9 aB-
TOpll, padOTrui B paSHHX CX9MaX nepeHOpMRpoBOR, l109TOfzy Rpattfie Heodxo­
~0 B~~T:& 9.niDJYIO npone.n;ypy nepeHOpMRpoBOR C HCHUMR, O~OSHa'IHll­

MR, RaJmdpoBO'IHO RHBapRaHTHHMK, onpe~MSHRIIMK napaMeTpoB TeopRR, 
,nosB~ e.mmoodpasHo pacc~TaT:& o~oneT~eBue nonpaBRR ~ pas­
~R'IHHX nponeccoB, HMeHHo B pesy~:&TaTe aRK.YpaTHoro npoBe~eHRII nepe­
Hopr.mpoBOR yjl;aJIOC:& 06HapYJIHT:& 6M:&Iml:9 CTaTR'!9CIG19 sqxpa.KTiz' oiuJoneT;,. 
~eBoro nopH.ium,. odycnoBJieHHHe ~orap~ TEa· Ln(Hw!m

1
) ,' npnc~-

. CTBY'J(lltRMR B BaeyyMHHX neT~.. BM~ ltOTOpHX YB9~9H CYMMRpoBaHR9M 
no nORM9HRIIM ~enTOHOB R RBapROB, . 

OcHoBHott nM:&ID HacTommett padoTu HBnHeTCH ~cneHRe e~ 
odpasoM o~oneT~eBHX ~e.KTpocna6ux nonpaBoR 1t aMnnRTy~nm:poRoro 

. RJiacca nponeceoB npn aHepi'KIIX mmeiiiHllX n 6Ym'Jill!X aRcnepRMeHTOB B 
paMRaX TeoPRR me. 

Ha@rui HOBRSHa H npa.KTR'!9CKaH IJ;9HHOCT:& 

. l10Jiyq9HHil9 B JniCCBPTa!.tlDI tlJoPl.\1~ nOSBOJifiiDT ~CJJJ!T:&. aMllJlliTY~ 
~HX '19THpexcpepr.moHHHX R closoH~PMKOHHHX nponeccoB, a TaKm ··MHormc 

I 

_pacn~OB B9.KTOPHHX R Clt8JIHPHllX 60SOHOB, C TO'IHOCT:&ID ~0 o~oneT~9BHX 
' nonpaBOR. . . 

Ha OCHOB9 ·aCT9CTB9HHO~ CX9MH nepeHOpMHpOBOK B ;niCCepTa-
UKH BnepBHe pasrp~amCH ~ar.m'leci<Re H cTaTR'!ecRHe a~RTH o~-· 

. HOneT~eBoro no~ B T90piiH me. B~M9HR9 CTaTR'!9CltHX ~RTOB 
fl03BOJIK1IO noHHT:& He TOJI:&KO <PJ.tsR'!eCRd OMllM 6oJr:&mo:lt nonpaBRH 1t MaC­
CaM w+ H zo 60SOHOB,HO .TaiOKe R OMlloJI pasHUX onpe~MeHd napa-

MeTpa BaaH6epra: Sin2
8w = 1- M~/Mi. 51 n2d" :. e1(0)/ oF'2 (O) , 

Sit12fi.:P , · "W CJ. 

lLliJ! Sai!!RTil Bll,llBRraiDTCH M9Jt.YD!lH9 OCHOBHlle P9SYJl:&TSTil 1 

nOJIX!9HHll9 B ,ll!OCBJ)Tagmr: 

· I. Paspa6oTaHa ecTecTBeHHaa: cxeMa nepeHopr.mpoBoK c npo:HsBOJI:&HHM 
YHlJTB~ CMBmHBaHR9M iflepr.mOHHHX nOJie:lt, 

2. Brrntcn~w r.uiTPlm& o~oneT~e:smc' ~ocicTBeHHo-sHepreTR'!ecRHX 
wH.ttnml: R ltOHCTaHT nepeHOpMHpoBRH "zf, . v zf . . Zm iflepMHOHC>B B 
YIDJTapHo! RaJm6poBKe. L. . R · 'f 
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· 3. llOKBSaHO, 'ITO O~OIIST~eBHe aMIJJlliTY~ He;niaroHaJI:&HllX iflePMKOH­
HllX mipexo~oB c HefiTpruz:&HHMl! TORaMR ID.tem oTHocme~:&Hlli! nopl'I.I(oR Ma-
~ocTx (olf4,.)(m;/M~). 

1 
· . 

/ . ·_ )~ PaocMoTpeHa MOJni~ TeopeM!l <liappn RBaHTOBott ~e.KTpo,mma­
MliRH ~ 'TeOpRR me .B O~OII9T~9BOM IIPR6JimlteHRR ~ ;niarpaMM KBK C 
iflePMKOHHO!,. TaR R C W' - 6osoHJiott II9T~e!. 

. 5, B~cnezm O~oneT~eBlle n~npaBRH R MaCCaM W R Z 60SOHOB .. 
no~ 3,5 ~ 4 TaB. 

6. B~cnew B o~oneT~eBoM npn~eHRR napaMeTpH BSaH6epra 
Sin:taw.::a i...;M~JM;n. Sin:~.(. = e2{0)/!}j(D) B 3aBHCRMOCTH OT Sin2.e:~ 
IlMY'!9HHOrO B 9KCII9p.HM8HT9 SLAC. 

. ' 
, 'I. C l!CII~30BaHH8M 9CT9CTB9HHOH CX9MH rrepeHopr.mpOBOK B YHl!Tap­

HO~ KMH6pOBK8, Bll'IHMSHH O~OII9T~9BU9 ~eKTpOMadue IIOITpaBRl! R 8.MII:­

·~Ty~ pa~l!'IHHX·nponeccoB B T90pl!ll rBC: 

a) B~cneHa s~e.KTpocna6aa: nonpaBKa R BpeMeHH ll'..HSHI1 MIOOHa; 
. . . . \ 

. 6) B~cneHH o~oneT~eB&e ·nonpaBRR H paccMoTpeHH cTaTR'!ec-
Kl!ie H JomaMH'IecRHe S~RTil O~OII9T~9BOro no pH~ B. aMIJJmTY~ax '19TH~ 
pexiflepMHOHHllX R 60SOH~PMHOHHHX nponeccoB; . · d 

B) B~M9Hll o~oneTJx9Bile lu.m.nwry~ .IWI pacn~OB w--t +I~ zo ~ f+f . .1--+ f -tJ '. J. ._., ~0 + ~0. ' ' 

Anoo6amm wcceJ?Tan;mr 

Pesy~:DTaT&, IIMY'!SHHile B ;niC09PTanmt, ~OM~aJIHC:& R 06cyl!U{a­
~C:& Ha ceMHHa.Pax Jia6opaToplm TeopeTR'!eoRo! ll)xsnRR Oih.e,ll!HeHHoro RH­
CTHTYTa ~epHux l!ccne~oBaHHfi, 6onrapcRoro seMna'!ecTBa H TeopeTH­
'IeoRoro OT~Ma J!3B3 ®!SR'ISCROro RHCTHTyTa AH HM. ll.H. Jie6e~eBa B 
MoeRBe, a Tazate Ha ceccRIIX OH~ AH eeep ( !98!, !982 · rr.). 

llydJmxamm 
no MBT9pi1MaM JmCCePTa!.tlDI orry~ROBEiHO :IIIIT:&. CTBTeit •. 

06'b9M padOTil 

JI.RCCePTanHII COCTORT liS BBe~emm, '19TilpeX r~aB, -Salt7m'19HRII R meo­
TR ripuOJteHRa, co~epmrr. !50 cTpaHHn Mallllmo:inicHoro TaKeTa,· 2 Ta6Jmnll 
H 7 PHCYHK~B; 6H~OrPa<Plt'lecRR! CrrHCOR ~epaTypu B~aeT .!!3 HasBa~ 
Rd.·. / 

.. eo.uEPllrAlrnE PABOTil 

Bo.BBe89HRH-~a9TCH RpaTltiltt o6sop COBpeMeHHoro COCTOHHRII HCMe~o­
BaHRa a~RTOB o~oneT~eBoro no~ B TeopKH TEe. 06c~aeTCH Heo6-

3 

' 

'I. 



-' 

XO~OCTD TmaTB~DHOro p8CCMOTpBHHH npo~e~pu.nepeHopMKPQBOR ~ rrpa­
BRnDHOH HHTepnpeT~ pac~BTOB O~OUB~SBHX UOUpaBOR. 060CHOBHB8DT­

CK npeaMYmSCTBa SCTBCTBBHHOH CXBMH nepeHOpMZpoBOR. O~ep~eH Rpyr BOU­

poCOB, ROTOp&e JlBJIIllOTCK 06'l>BRTOM ,ItRCCSpT~. 

, B nepBoit r~aBe paspa<SoTaHa ecTaCTBeHHaR: cxeMa nepeHopMHpoBoK 

B pacnmpeHHol SUl2) e Ul1J . TBOPHH I'BC c nponsBOJibHHM ymrrapHHM cM8-

IImBaHHBM , Nj = 8t1 t»epMHOHHHX UOJISI (n ~e~ ~ClJIBTOB ~8UTOHOB~3n ~SBHX 
~ClJiaTOB ~BTHHX RBSpROB H COOTB8TCTByxiilH8 IJpaBHS CHHr~BTH) • B § I 
,IJ;SHH OCHOBHHS UOJIOlltBHHH ~ 8TOH CXSMH. H88aBHCHMHMH napmreTpaMH .IIB­

M!OTC.II Macau t»epMHoHoB, BeRTopHHX -.KaJIH<SpoBo~ <SosoHoB A (tPoTOH). 

. W H Z H cKM.IIpHoro <SosoHa J- XHrrca, a TSRlltS eJieRTp~ecm sa­

Pfi,It . e . IIepeHOpMHpoBSHHHe MaCCH - qMSH'!leoRHe MaCCH '!~SOT~ • .nm sa-
. , I 

psma e npmmMBSTCK HSB80TH08 nepaHOJlMHPOBO'!IHOS 'YOJIOBHB RBaHTOBOH. 

eJieRTpo,ItRHSMHRH H HSB8CTHOe onpe,D;e~eHRe UPH- HY~aBOH 8Haprmi (tPoPMY­

~a ToMcoHa). IIepeHOPMHPOBKa nOJieit ,IJ;eJiaaTCSI noOJie cnoHTaHHOro Hapyme­

mm CHMMBTpmi H Ha MaOCOBOit UOBSpxHOCTH lPHS~ORHX •tiaCT~. IIapaMeTp 
- ~ 1 . 

BaaH<Sepra sin
2£Jw=1-Mw/Mz HBMaTC.II saBRcHM!lM, RaR R OJia<SHa sapa,D; 

8'"e/sin9w. Mb! npmtm&leM O,IJ;HH HS ;nByx UO,IJ;XO,IJ;OB, paCCMOTpBHHHX aBTO­

paMH /II/, cor~acHo ROTOpoMY a~aMBHTH MaT.PHnJ:l cMBIJm:BaHHH <flepMHoHoB 

, Kij SIBJlfiJ<JrCSI ROHa'lHHMH q,BHoMaHOJIOI'H'!acRHMH napaMBTpaMH. B § 3 ' 
o6CYJE,It!llO'l'C.II itBa UO,IJ;XO,IJ;a B OTHOmeHJm 11rOJIOBSCTHROB11 npH nepeHOpMHpoB­

Ka UOTBJmHaJia XmTca. IIOKSSaHO, 'iTO- oela UO,IJ;XO,IJ;a 1 UpHBO,IJ;IiT R O~OMY pe­

SY~bTSTy: 11rOJIOBaCTHKH11 ,IJ;!llO'l' BMa,l( ToJxbRO B 3 :f. H B 4J. - BapmHH­

HHe IPYHro:om. B § 4 _BH'IHOJiaHa nMHaR: MaT~ coelcTBaHHo-aHepreT~ecRHX 
~KUHI <flepMHoHoB B o~oneor~eBOM npR6nHmaHHH B YH:B:TapHol KBnHClpoBRB.· ' 

B § 5 BH'IHOJIBHH KSK ,ItRaroHaJibHHB , • TBK H He,ItRaroHaJibHhla eJiarvmHTH MaT­

PE¥ ROHCTaHT nepeHOPMHPOBRH <flepMHOHOB v'Zft:· v zfR H Zmf .• 
Bo BTopol r~aBe BH'i:B:OJiaHH o,IJ;aoneor~eBHe BepmHHHHe ~ro:om B UPHCl­

nHEeHJm OTHocHT~Hol MaXOOTH <flepMHOHHHX Mace 

t ,..,_1_ N2.. s s. 7 U,.'V, ~ ~~m1 . 

IIOJIY'!laHHh!e <IloPMYJIH npHMBHHMH ~ MHOrmt npo~ecooB paocemmll H amm­

I'IiWIIOOI B TeopJm IBC (HOMD'!laR: He,ItRaroHWrbHhle npo~eoou o HeitTpany,w­

.MB: tPepMHOHHhlMH TO.R8im). B § 3 ,IJ;aHa MO.Jt5$1~ liiSB8CTHOI lii5 RBaHTo­

BOI lmeRTpo,IJ;HHaMHRH TeopeMil laPPH ~ · TBOpmil I'BC, ~ TpBYrOJIDHHX 

~paMM 0 <flepMHoinmol neT~el lii H8'i8THHM 'mOJIOM HeitTpaJWtmc BeRTOp­

HhlX ROHil:OB: B UPH6nHzeHHH_ OTHOCHT~HOI MaXOOTlii <flepMHOHHHX MaOO .lii 

UPH OYMMJiipoBaHHH UO BOBM <flepMHOHHhlM OOCTO.IIHHID{, npHBO,IJ;innaM R YOTpa­

HBHliiD aHOMSJid A.IVIepa~ BMa,IJ;'TaRHX ,ItRarpaMM paBaH Hy.llll. B § 4 pao-. 

OMOTpeHa T80p8Ma Cl>applii Wilt .l(HarpaMM, OO,IJ;epza!ltlriX SaMKHy'cyll W _-<So-

5-0HHyll UBTJIIl, 0 H8'i8THHM 'mOJIOM H8itTp8Jll>HHX BeRTOpHhlX ROHil:OB. - . . 
/ 
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B TpaTbeit r~aBe BH'!IHOJieHH o~oneT~eBue s~eKTpoOJiaClue nonpaBKR K 

aMIJJIRTY,IJ;aM 'ieTHpex<flep:~.moHHHX npo~eccoB pacce.IIHHII H aHHHI"HJJJ!!lHH KSR 

c sapsueHHHM ( -§ I), TaK n. -a iteitTpany,HhlM (§ 2) TOKOM <flepMHoHoB, B 

-npH~HHH OTHOCHT9JIDHOH_MaJIOCTH <flepMHOHHHX MaOO ~ KOHe~ qne­

HOB. , 06HapyxeHo, 'iTO Bee y~bTpa,ipHOJieTOBO pacXOWilllHecill ll: HBYHHTapHhte 

qneHht :BsaHMHo ~TOJita!OTCSI. B aMITJIHTY,D;e o HeitTpany,HHMH t»ePMHOHHhi-

MH TOKSMH yHH'iTOllt8lOTC.II TaRlltS H BOB Ha,ItRaroHaJIDHHB .8~8MBHTH. CJie,IJ;oBa':" 

T9JlbHO, a.MIIliHTy,ll;H HB,IJ;HaroHaJibHHX <flepMHOHHHX nepeXO,IJ;OB 0 HBHTpa.libHH­

MH TOKSMH HMBIOT OTHOCHTB~bHHI UOp!l,lJ;OK MaJIOCTH (ol/47r)(m{/M~). 
qneHH o HHWPSKpacHoit pacxo~ocTbiD co,IJ;e~TC.II TonbRO B ~cTo a~eR­

TpoMBI'HH'l'HHX liJaRTopRSyxJ!IliiXCSI BMa,IJ;ax B aMIIJm'fY,IJ;H. )J.m!a.MH'IeORHe a!l>­

<fleRTu o,IJ;HoneT~eBOro nopa,D;Ka ~ HHHeniHero aKcnePHMSHTa MaJIH no opaB­

HeHHIO oo oTaT~eoRHMH aqxpeRTaMH. ::iTo BH,IJ;Ho ns PHOYHKOB I H 2, noKasH-

BaD!lliiX OTHOmemmCf/i(q';s)j~('{)) ~ tPoPMPaRTOpoB aMIIJIHTY,IJ;H 0 Hait-

TpaJibHHM TOROM ~PMHOHOB ( B ~ae, KOr,IJ;a Sap!l,ll;H paCCBHBammHXC.II ~ac­

~H!UlllBHH :._I) B SaBHOHMOCTH OT 9'- ~ mecT·H 5H81!8HHH S = I02 , 
2.~03 ,: 5.Io3• ID4~ s~~o4 :~~: ro5(raB)

2 ., TotiKa fi oTBe'iaeT s = ro2 

, li ,97. = I (I'aB) • EOJlbnm:e ROH_CTaHTHHe ~orap~'iaCKHe ~eHH ,IJ;aiOT 

SaMeTHHI BitJia,IJ; B UOUpaBRH R aMITJIHTy,IJ;aM. 3TO BH.nHO HS SHatieJiHI tPoPM­

WaRTOpoB B TO'iRB 6 •. a HMBHHo: g;;zlt})= I,063, :F./f{}) "'fl{lffi)­
= I,088; f}iZft]} = I,093 H ~R {fJ) = I,025. 

F~~Slt 
~(0) 

I 
I 
I 
I 
I _."" 

/ 
/ 

I 
I 

I 

I 

,5' 
I 

/,5 

1,04 ...... .,""'"' / ~s ' ' ' 

1,02 

1,00 ' 

' ---- ____ ,. ... 

aG;::: -

!s ls 
2 

4 

zs q2 

PRo. I. w;:-Z 
,nrmaim'IeoROe noBe,IJ;eHHe !lJopMflaK'ropa ~~ ( q2

, s) 
Wm meoTH aHa'iemrlt -S =I0~2.I9~5.IO~I013.I04 lii ro5

(I'aB)
2 

· (IIyHKTzp - aCHMIITOTruta). 

5 



\ 

F~q~) I 

F:lal 
1,02 

1,00 ~ ----~ 5 
1 

·I. 
o.9BL~ '2 

~3 

l.s 1 • 3 qz 
1. 25 t;S 

Plio. 2. ' v;:-z 
2 

,URHar.m'l:ecKoe IIOBe~eHHe lflopl\$KTOpa /1'.2 f9,s) ;!WI 

T8X lite SHa'!eHHil: S , '!TO H Ha pliO. I. 

B § 3 BH'!RMeHU MaCCH ~ R. ~ 60SOHOB B o~orreT~8BOM rrpzdnnme~ 
HHR c IIOMOIIU>IO ~aHHux o BpeMeHH lltHSHH MIOOHa (KOHCTaHTa iWPMR GF' ) 
H SIWIIepiJMeHTa • SLAC ( s;n2e;P) . KOHKpeTHO ;IWI s;n,2(}:P , 

= 0,224, rrp:liUmMall My .= 200 I'aB ( ana6M SaBRCBMocT:& OT My. B 

lllliPOKOM ~arrasoHe OT IO ~0 ro3 I'aB)' IIOJry'!eHo Mw = 82,5 li Mz 
,;, 93,3 I'aB. (B ,IUJ{!BecHoM npzdnnme~. M~ = ?8,?73 II M~ = 89,422 
I'aB). BH'!lianeHU TaKllte rrapaMeTpu.BaMH6epra s;n2 ew =1- M~IM: R 

s;n
2G" = e2

{0}/!J;to) B SaBRcHMOcTH oT sin2 e:,xp , r~e eYoJ•'rnil.; , 
a 8F'{0} CBll3aH C KOHCTaHTOft ~pMR MlOOHHOro pacrr~a COOTHO~ \. 
meHHeM 9ft {0) /8 H~ 2 G,.!fi. l1/Iii sm2e;xp = 0,224 II01Iy'le.Ho 

sin,ew = 0,2I9 z sm2 9~ = 0,204. BH'!RaneHa TWO!te a~eK..:. 
Tpoana6M IIOIIpaBKa K npeMeHH llmSHH MIOOHa (n eCTeCTBeHHoft cxeMe rrepe- . 

HOpMHpoBOK) •. B § 4 Haftn;eHU a~eKTpoana6ue IIOIIpaBKR K B8pos1THOCTHM lfle~ 
MHOHHUX Kaitanon pac~oB W , Z II ·y. · 6osoHoB (6es · 
TOPMOSHOrO 1I8yqe~ lflc>TOHOB). 

B '!eTBepToft r~aBe BH'!RMeHU o~orreT~enue a~eKTpocna6ue,norrpaB­
KR K ~aM ~ ~Oft lflepwrOHHOft rrapu B ~ H8ft'l'}>M:&HUX 
BeKTopHUX 6osoHa ( RrrR KOMrrTOHOII0~06HUX rrpo~eccoB pacceHHBH Heft'l'~h­
HUX neKTopHl1X 6oaoHoB Ha lflePMHoHe) i3 rrpzd.n:mteHHR OTHOCliTM:&Hoft MWioc­

TR lfJepMHo~ Mace .1Wi KOHe'!HUX '!JieHOB. OHH RMelO'l' TrutyJo lite CTPYKTYpY,. 
KS.It R IIOIIpaBitR K aMIJ.lili'l'Y.naM '!8THpexq,epr.moHHUX npo~eCCOB, H CHTyamm ,. . . . . . . . 

C. ~aMR'!8ClWMR li CTaTH'!BCRHMH a@JeKTSMR O~OIIST~eBOro IIOp!i)Uta · B IIpHH-:-

,. ~e Ta.RaJI JKe. Cne~qiH'!8CKrui ocodeHHOCT:& STHX llOIIpaBOK COCTOHT B TOM, 

'ITO 6~:&mRe KOHCTaHTHil8 ~orap~ecKie.'!JieHH IIpRCYTCTB~·B qiop~-­
TOpax aMIJJmTy~ fl?i.t ( 9{) ( i =1.,2) IIMHOCTj,IO',· 8MH o6a H8ft'l'}>M:&HUX 1 

• 

,/ 

6 

I 

' 

neKTOPHHX 6osoHa- Z- 6osouu; eMH o~ RS .HHX c!x>ToH, BM~ STHX 

KOHCTaHT YM8H:&meH B~oe; eMH Jite RMeeM ~ qX;TOIIa (KOMIITOHOBCKOe pac­

Ces:IHH.e), 6M:&mRX KOHCTaHT H8T R qiopMf?aKTOpH f!i;:!:ft}t'j IIpliHHMa!OT Mmm­

MWI:&mi:e 'sHa'!e~, o'!eH:& 6JmsitRe K e~e (nPR 3Hepnmx :11 rrepe~aHHUX 1 

BMIIY~:&eax mmeiiiHlix aKcnepBMeHTOB). &ro OSHa'!aeT' '!TO B ecTeCTDBHHOil: . 

cxeMe rrepeHOpMHpoBOK OCTaeTCH crrpane~UM orrpe~~eHHe IIOCTOffHHOil: , 

TOHKOit CTPYKTYPH of_:: e 2(0J/4'JT '!epes SHa'!eHHe Ce'!e~ KOMIITOHOBCKOrO ' 

pacceHHBH.IIPR uy~eBoil: 8HeprHH qioTOHa (lflop~~a TOMCOHa). 

B ·sarurro'!eHHR rrepe'!Raneuu ocHonuue pesym.TaTu, rrOJry'!eHHUe B ~ccep­

- Tarijm. 

- B rrpWI02IteHHR ITI IIpHBe~eHU rrp~RJia COOTB8TCTBM .1Wi IIporraraTOpoB . 

'!aCT~, a Ta!tma rrepeHopMRpoBaHHUi!: ~arpaH2KRaH li ~arpaHJitRaH KOHTp'!neHOB 
. TeopRR rBC; B YHHTSPHOi!: KMR6poBKe. 

B npKgoxeHHR IT2 ~aHU TO'!HHe nupama~ .lWl HeKoTopux HHTerp~~B 
R qiyHrontli, BCTp8'!ai<JltHXCH B pa60T8. 

B IIPJ4liOJKeHHR IT3 paccMoTpeHil HHTerpanu, xapamepuue .lWl BepllllmHWC 

qiyHrontli. 
' 

B IIpWI02It8HHR ll4 IIpHBe~eHU BHpamB~ .lWi KOH8'!HUX '!8CTeft C06CTB8H-

HO-aHepreTH'!80ImX qiyHKI:tHi!: 6osoHoB, a TaKllte itoHCTaHTH rrepeHOPMHpoBitR. 

B npRJIOJKeHHR IT5.~aHU acKMIITOT~ecitRe nupaxe~ ~ qiopMqiaKTopon 

~~-'!eTupe~pMROHHHX npo~eccoB. 

· B npwrOJKeHHR IT6 ~aHU HHSKO:JHepreTH'!EicKIIe irpe~MH sTri qiopMqiaK-
' TOpoB. 
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