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1·, ' - 121 
3KcnepJIMeHT8/IbHbie t:I&HBI>le DO HeyttpyrHM ft - p -B38HMOAelcTBH~ npB 7 rsa 

yK&3bi8810T H& cymecTBOB&HHe · AByx· M&KCHMyMOB B HMDyllbCHOM CneJtTpe •HyiUIOHOB OTll81lH, 

/lV 
AsartH3 sTOrO CD9KTp8 C DOMOlllblO Ot:IBOMe30HHOA T90pBH 6wn Dp0B9t:18H B9t:I8BHO B pa60TQ I, 

8 
111 

Y'IHTbll3&llHCb ll89 OJ;IHOM830HHbl8 t:IB&rpaMMbl, OTllH'l&IOlllH&C!I T&M, 'ITO 8 HHlKB9A 

B&pWIIH& nepaoll t:IB&rp&MMbl 803HHK89T TOllbKO Ot:IHH ByKrtOH, 8 Artll onpet:tert&HH!I RHlKH&A 

&&pWBHW BTOpOII t:IB&rpaMMbl 6wno RCDOnb30B8HO llOllHOe C&'l&HH& ft -• p -B38BMOA&IICTBBA 

(eM. puc, 1),-

' 111 
pblllO H&llt:I&HO 1 'ITO llpH npennonOlK&HHB DOCTO!IHHOrO C9'18HHII lr -If -B38HMOA9IICTBBII 

H OTC)'TCTBHR 38BBCHMOCTH 4lopM!jlaKTOpa HYKllOH& H C9'19HHII OT BBpT)'&llbHOCTH npoM&lKyTO'l-
. I 

&oro ll80118 fl. nony'l&9TC!I cneKTp B BRAe KpHBOII C Ot:IHHM M&KCHMYMOM, HH B, K&KOII CTe-

neHH He cornacyrolllHllCH C aKCnepHM9HT8llbHOJi rHCTOrp&II,IMO!I, 

Ha aToro, KoHe'lno, Hanb3H eme ct:tenaTb aaKnto'leune o uenpnMeHHMOCTH OAHOMeaouaoll 

'reop~, nocKoil&Ky nepequcneHHbte npet:tnonolKeHHH cnumKOM rpy6&t, 

neliCTBHT9llbHO, 9CllH annpoKCHMHpOB&Tb 38BHCHMOCTb OT BHpTy&llbHOCTH 06pe3&HHeM 

I ~ I 2 2. 
fl. ~- ~ , TO npH llOCT&TO'lHO M&ni>IX fl. 0 ( fl. 0 :i 0,8 raa·J MOlKHO nony'lHTb Cll9KTp C AI!YMR 

Ill . 
M&KCHMYM&MH • Ho Torua unH cornacoaaHHSI aenH'lHHbl nonHero ce'leHHSI uim c ero altona.-

pnMeuTan&HbtM 3,11&'19HHeM Hauo npet:tnono>KHT&, 'ITO cpenuee ceqeuue rr -·rr B38HMOU9IICTBIIII 

8 o6naCTH 0.> aQ,5-3 raa (rue o.> aHeprHH rr-·rr BSilliMO.ll&llCTBRR B CRCT9M9 U8RTpa M&CC) 

B,O MHOrO pa3 npe8bllll89T C9'19HH9 rr -•N B38HMOt:te!ICTBHII, 'ITO npOTHBOp9'lHT npyrHM 

OU9HK&M, C npyroii CTOpOHbl 1 9CllH C'IHT&Tb, 'ITO paCXO>Kll9HH9 o6ycnOBll9HO T9M, 'ITO Ce-

'19,HH9 11 -•rr -B38HMOA9liCTBHli npet:tnonaraeTCSI llOCTOIIHHbtM, To nna cornacoBaHHSI Teope-

/Tll'f&CKOil KpHBOil C ,aKCI19pHM9HTOM H&t:IO I1p9AI10ll&r&Tb T8K>K8 CylllecTBOB8HH9 BblCOKOrO 

rr-•or -p930H8HC8 llpH 0.> - 2,5-3 raa, 'ITO K8>K9TCSI O'leHb COMH>IT9rtbHblMill 

Bo3HHK&eT HHTepeCHhift aonpoc, MOlKHO nn TaKyto cnTyauHIO C'IHT&Tb yKa3aHBeM aa 

aenpHM&RHMOCTb caMoll onHoMeaoHHOil Teopnu. B Hamel! pa6oTe o6cy>KuaeTCSI aToT aonpoc 

H DOK83bll3'8STCSI, 'ITO B rpy6btX 'lapTaX B03MO>KHO nony'IBTb cornacue C aKcttepHMeHTOM 

DPH pa3yMHOM I10B9t:19HHH C9'19HHil rr- rr B38HMOUellcTBHII He npeunonaraSI CyW&CTBOB&-

HHSI lt8KHX-nH60 Bb!COKOaHepreTH'I9CKHX pe30H8HCOB, 

Bo-nepBbiX, T&K KaK HyKnoH aaaenoMo He !IBnsteTCH TO'I9'1HOII 'laCTHUell, <jlopM<jlaKTOp 
. 2 I 

a nuarpaMMe M 1 .cnenyeT_ annpoKCHMHpoaaT& o6peaauHeM nepet:taHHoro 'uMrrynbca fl. ~-!l.0 
Ha OCHOBe HCCll8llOB8HHil OllHOM930HHOil MOll9llH B 8CHMI1TOTH't9CKOit o6naCTH SHeprull MO>KHO 
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3aKnJO'IHTb, 'ITO senH'IHHa (!.: npHfinH3BTenbHO 

neltmeM Mbt !5yneM ucnonbsosaTb eTo suaqeuue' 

I 2 /3/ 
pasua tl. 0 •1,7'5 raa (eM, ). B nanb-

~ , nonuoe C9'19HH9 II' -·N ssaBMOJlall-

cTBHil npa aTOM cosnanae-i- c ero eKcnepBMenTanbHbiM sBa'laRI!aM, ecnu cpenBRR senB'IBIIa ,. 
\ 

C9'19HH!I ft-•rr B3aBMOil9l!CTBI!il B o!SnaCTH "' •0,5-8 rss Uftfr- 40 Mfi , HO B BMDy~c-

HOM Cll9KTpe DpOTOHa 0Til8'1H BC9 eme HM99TCH TOnbKO OllBH M8ltCBMyM (CM, pHC, 2}• 

Ba>KHhtM <j>axToM RBnReTcH To, 'ITO sljlljlexTBBHble o!SnacTu "' ( M8CC8 llHOHHpll CIIC- ' 

TeMhi) AnSI nuarpaMM M 1 B M 1 cymecTsenuo oTnB'I&IOTC!I, B nuarpaMMY M 1 suocsrr 

cymeCTB9HHblit BKn&ll 3Ha'!eHI!ll W •· 0,5 - 2,8 res, a B llBerpeMMY M I - TOnbKO 

•"\ 

w •0,5-2,0 rse, nosTOMY MO>KBO O>KB!laTbo 'ITO B3M9H9HH9 sani!'IHHbl C9'19HBSI ft-•fr -B3ai!MOt

ll9i!CTBHll B ofinaCTU 9Hepruil W > 2 rae 6y!leT MeH!!Tb TOnbKO BBil HMDynbCHOrO Cll9KTpa 

llUarpaMMhi M 1 , HO BUll cneKTpa nuarpaMMhi M 2 (nesag nyi!KTRpH8!1 KPHBal'l Ha puc, 2) 

OCT89TC!I 6e3 H3M9H9HHfi, 

AmtpOKCHMHpyeM C9'!9HH9 rr-ft B38HMO!l9i!CTBHSI B o6neCTH 0,5-1,5 rae IIOCTOSIHHOII, 

pasuol! 80 M6, B o6nacTn 1,5-2,5 fss ce'leuue cr;., y6htsaeT (eM, puc, 8), Kex ssnuo 

H3 puc, 4, T8K09 llOB91l9HU9 CTirft He M9U!I9T pe3ynbT8TOB, nony'leHHhlX He OCHOBeUHH 

AHarpaMMhi M 2 • Ha aToM pucyuxe npuseAeHo pacnpeAenenue MaCCbt nuoaHofl cacTeMbl .' "' 

AHarpaMMhi M2 B upeAnonmKeHuu nocTOSIHHoro ce'leHUSI "im so sceli o6necTB 

W a 0,8-2,5 faa ( CllnOUIHa!l KpUBe!!), nyHKTUpHOil KpUBOi! DOK838HO U3M9H9HIIe, KOTOpOe 

BHOCHT 9HepreTU'19CK8SI 38BIICBMOCTb 17 (w) , llOKa3aHH8SI He pUC, 8, 3TUM H3M9H9HB9M 

"" /1/ 
Mhl npeue6pereeM, U UCilQnb3yeM COOTB9TCTBY!OmHil UMDynbCHblli Cll9KTp 83 pe60Tbl , YM-

2 6 /1/ 6 ' HO>K9HHbil! Ua B CB!!3U C TaM, 'ITO np11 peC'IeT8X B pe OT9 btne UCUOnb30B8H8 Ben&-

'IUH8 11' 

"" 
80 M6, 

-C apyrol! CTOpOHbl, 9HepreTU'IeCKe!l 3eBUCUMOCTb """ B o6naCTH 2,0-2,5 f9B 

oqeu& cun&uo snugeT ue cneKTp, cooTseTCTByromel! llUerpeMMe M 1 • Ecnu B3!1Tb Taxyro 

'3aBUCIIMOCTb B BUlle, yK838HHOM H8 pUC, 8, TO nonyqaeTC!I pecnpe!leneuue (puc, 5), 

KOTopoe cpaBHHBaeTC!I c sKcnepuMeuTan&uoil rucTorpaMMOll pa6oTb/
21

, CnenyeT OTMeTHTb, 

'ITO y'leT ua6niO!l89MhiX H113K09HepreTU'19CKHX Tr -• Tr p930H8HCOB MOr 6bl, H8B9pHoe, ynYlf

WUTb cornacue pe3yn&TaToB B o6nacTu P •1 ,3-1 ,8 fae/c, Cornacue c onhtTOM B o6naCTH 

P- 0,2-0,3 fse/c 6hrno 6bt eme nyqme, ecnu 61>1 cymecTsoeen rr-•ft pe3oHaHc np11 

W • 2,5-3 f9B, 0AH8KO 9KCnepHM9HTanbHlo19 O!UB6KH eme CnHWKOM BenHKU, 'IT06bi MO>KHO 

6btno 61>1 C!lenaTb KaKue-nu6o onpeneneHHhte 3axnro'!eHU!I, 

B 38Knro'leHBe paccMoTpBM, He KeKHX ocuoeeHUSIX TaKoe y6btBeune ceqeuug "- " 

B38HMOil9IICTBHl!, npHBOill'lmee K CornaCHIO OllHOM930HHOII T90pHH C 9KCnepHM9HTOM, C'IHT89T

C!! llOCTBTO'!HO p83yMHbiM, 

.nocxon&Ky e pac'leTax no OllHOMe3ouuoll Teopnu orrpenenRroTC!! eepwBHbi c noMO!IIbiO 

nonubtX ceqeHnll, TO npu y'leTe nuarpeMM M1 n M2 asToMaTH'Iecxn eKnro';leHbl B peC'IeT 
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T8Jt)l(8 aponecCbl THD8 Jlll&rpaMMbl, IIOK838HHOft He pHC, 6, Ho H3-3e Taro, 'ITO nepenaaHWe ·;,v) 

I I _ , 
1 
< 

llM!l'ym.Cbl tl. 1 II All C'II!Te!OTCSI llpll T8lt0M Bbi'IHCneHHB Ha3aBBCBMbiMB ('ITO COOTB~eT&Y..:I 

8T apeae6pe~aHHJO 38BHCHMOCTbJO nonB:r.IX C9'19HBft OT BllpTyellbHOCTH), TO BX Bltll!l)l -llepq,;. :•''(i 
I ::l,j,i':• 

one~saeTCs. KpoMe Taro, nocxon&xy BKn!lll TaKIIX nponeccos BKnro'leH y>Ke B nuerpaMMy,' Ills'' 

TO He CIIQJ:IYEIT )"UIT&IBeTb ero CHOBe ·B JlBerpeMM9 M1 , H3 sToro 

'19HH8, KOTOpOe B8Jl0 llOJlCTeBBTb . B B9pXHIOIO BepWBuy llB&rpeMMbl 

MO:lKBO 3eKit!O'IBTb, 'ITO ¢ .... 

M 
1 

• stanReTCS1 TOlii»KOi, ,~~' !~-~ 
ce'!eHHeM "neHTpanbBhiX" 11-•11 B3BBM01l8IICTBHII, T,e, B38BMOJleliCTBBII, o6ycnoBn9J'IIlWX 

o6MeuoM 6on&we '19M onaoro nuoae, Ho nnl'l Toro, 'IT06bl nonuoe Ce'leuue 11-" B3BHMOllel~ 

CTBHfl CHilbHO Be B03peCTSI10 ttpB ysenH'I9HBH SBeprBH/ ll88TJlenbH09 IT- IT B38HMOil9IIC1'JI!¥.fii'; ~
,\'':/_:;, 

llpH SBeprHBX BbiW8 ofineCTB pe30HeHCOB )lOn>KHO JlOCTaTO'IBO 6biCTpo y6biBeTb, 
'\';, 

; 
T&J[BM' 0!5pe30M npe)lCTeBill'leTCSI 0'18Hb llpeBJl01l0Jl06HbiM, 'ITO DOSIBI19HH9 llBYX MeKCII.M;y..;' 

. : ,··1,' 

MOB B SK.Cil9PHM9HTenbHOM llMDYnbCHOM Cll9KTpe llpOTOHOB OTJle'IB B' Heynpyrnx fr -;_,p -
I 

B3811MOJl811CTBHII:X ttpH 7 rss He llPOTHBOpe'IHT 0JlHOM930BHOII TeOpHH, a neiiCTBHT9nbHO coQ'f~::•,! 
B9TCTBf9T llBYM OCHOBHbiM TBitaM OJlHOM930HHOrO B3aHMOil911CTBHSI, Koue'IHO, B npeneneX. 

aXCUapHM9HTanbHbiX OWH60K aTOT BbiBOil eme He 0JlH03Ha'!9H Hi B0061Ue rosOp!!, He llCKltto•::~:~, 
'188T BbiCOKOSBepreTH'I8CXHX 11'-•rr -pe30H8HCOB, XOTSI OHB ll KB>KyTCl! B9CbM8 Menol!lepO~~::·;~: 
MHo 

non'lepKHeM, 'ITO corneCB!I c OllbiTOM YllellOCb JlOCTH'Ib, eo-nepBbiX, y'!eTOM HyKnou-:, 

. ', \ :. ~ 
aero ljlopM!PaKTopa, so-BTOpbiX, Bbl6opolil B nee pe3a 6on&mero 3Ha'!eHBH ce'leHaSI. "-IT -;. 

-B3eHMO)l8i!CTBHSI B o6neCTH W - 1 raa, '!eM aTO npennonaranOCb B pa6oTe/
1

/ 
't f 

AsTop Bb!pa>KaeT 6neronapHOCTb B.C. BepeweuKoey 3e noneaHoe o6cy>KneHne pa6oThl, ',', 

'I' 

n a T e p a T y p a 

1, B,C.BapameHKOB,·Jl,H.Bnoxuuuea, H,naTepa, r.n.CeMeWKO, npellPHHT P-1458, 

Jly6Ha, 1988 r, 

2, K.l;.anius, :Pro c. ~f the 11-th Intern. Confer. on High Energy Phys. cERN, p. 617 ( 1962). 

3, n,CMp>K, npenpUHT P-1524, Jly6ua, 1984 r, 

PyKOilHCb nocTynuna B H31l&Ten&cKnll OT!len 

29 BlOB!! 1984 r, 
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2, 11Mnyn&CHblil CD9KTp npOTOHOB OTJlB'IH DpH Dp9JlDOflOlK9HHH DOCTOHHHOI"O 
"rrrr u

2
o6pe3aHH'l nepenauuoro HMnyn&ca nuarpaMMbl M1 .1. 3 ~ .1-g , , 

I"Jl9 .1, 0 •1,75 faB2 , npaBBH nyHKTHpHSH KpHBBH COOTB9TCTBY9T JlHBI"pBM-
M9 M 1, neeas - &1 2 , (nns onpeneneuas neaoA xpuaoA ucnon&aoeau pe-
ay n&TaT pa6oT&/ 1 1, 
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Puc. 3. 3aaucBMOCTb ceqeaBSI v,;, OT aueprBB a cucTeMe nenTpa Mace, npen- -
nonaraeMaSI npB pac"'eTe cnexTpa, noxaaauuoro ua psc. 5, 

\J(w) 

'I' 
:(l, 

., 

2,2 2,6 li 1 
w Lr3s 

qG 1 ~8 -1,1t 

Puc, 4, Pacnpeneneuse MaCChi w ni!OHHoA CIICTeM&I nBarpaMMbi M2 , nps npen-
nonomeHBB DOCTOHHROI"O C9'19HBH "im (cnnOWHBH KpliBBH) H aHepreTH'I9-
CKOil 38811CHMOCTII 83 pHC, 3 (nyHKTHpHBH KpiiBBH), 
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[r1s/c 1 · 
11MnynbeHblll eneKTp npOTOHOB OTJlB'IH, pace'!HTSHHblil B npeJlUOnOlKGHHH, 'ITO 

SHepreTH'IGeKSH SSBHeHMOeTb HMeeT BHJl ~(Ul) , UOK838HHOil HS pHe, 8, 
TeopGTH'IGeKaH KpHBSH (He HOpMHpOBSHa) epaBHHBSeTeH SKenepRMGHTBnbHOil 

rHeTorpaMMOll H3 pa60Tb/2/, 

.... .... .. ....... .... --------a::----,..,--------
I ... 

•===::~~-' 'Al I 

Pee, 6, MynbTHnep&lj>epH'IeeKaH JlHarpaMMa, KOTopaH HBnHeTeH 

qaeTblO JlHarpaMMbl M1 H M~ , BepwHHbl JlHarpaMMbl 

pnpeJleneHbl UeHTpSnbHblM ( T,e, HGOJlHOM930HHblM) tr -·tr -

B3SHMOJleileTBHeM, ' 


