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Cy~ecTsy~~He TeopeTH4eCKHe npeACKa3aHHR ADR speMeHH ~H3HH 
npoToHa a SU(5) -MoAenH senHKoro o6beAHHeHHR/I/ HaXOARTCR a AO
sonbHO WHPOKOM 4HCDeHHOM HHTepaane. 3TO CBR3aHO C ABYMR npH4H
HaMH. Bo-nepBbiX, c TeM, 4TO speMR >KH3HH npoToHa rp -M~ (Mx
Mace a TR~enoro X -6o3oHa), a 3Ha4eHHe Mx T04HO He onpeAeneHo. 
BTopaR HeonpeAeDeHHOCTb CBR3aHa C MOAeDbHWMH nOAXOAaMH HDH Hc
nODb30BaHHeM pa3DH4HbiX npH6nH~eHH~ npH OnHCaHHH B3aHMOAe~CTBHR 

aApOHOB C KBapKaMH. 
B HacToR~e~ pa6oTe BW4HCnR~TCR WHPHHW pacnaAoB npoToHa 

p -> rr0 r+ ' TJ 0 f+ ' p0 f +' u? p+ ' K0 11+ B SU( 5) -cxeMe senHKOro o6beAH
HeHHR C HCnODb30BaHHeM BHpTOH-KBapKOBO~ /BK/ MOAeDH/ 2/. 3Ta 
MOAenb RBnReTcR nocneAOBaTenbHo~ KBaHTosononeso~ cxeMo~, Ko
TopaR nonHOCTb~ onpeAeDReTCR BHAOM narpaH~HaHa B3aHMOAe~CTBHR 
H nponaraTopoM BHPToH-KBapKa. B paMKax MOAenH ycnewHo onHcaH 
WHPOKH~ Kpyr RBDeHH~ $H3HKH 3DeMeHTapHWX 4aCTH4. 

npH BW4HCDeHHH WHpHH pacnaAOB npOTOHa HCnODb30BaDCR 3$$eKTHB
Hbl~ 4eTbtpex$epMHOHHbl~ narpaH~HaH SU( 5) -MoAenH 
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3AeCb G/.J2=g8uT/BMi, aauT~g~UT/4rre0,024, i, j,k- 4BeTo
swe HHAeKcw, C - HHAeKc 3aPRAOBoro conpR*eHHR, L H R o6o3Ha4a~T 
COOTBeTCTBeHHO neBWe H npaewe ~epMHOHHWe nonR. 

AAPOHW B HaweM nOAXOAe paccMaTpHea~TCR KaK 3neMeHTapHwe 4ac
TH4W H OnHCWBa~TCR CTaHAapTHWMH KBaHTOBaHHWMH nonRMH, YAOBDeT
BOpR~~HMH o6~4HWM ypasHeHHRM AHpaKa H Kne~Ha-ropAOHa. 0AHaKo 
aAPOHHWe nonR B3aHMOAe~CTBY~T APYr c APYrOM He HenocpeACTBeHHo, 
a 4epe3 npoMe~yT04Hoe BHpToH-KsapKoeoe none 121 : 
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KoHcTaKTbl h 11 g onpeAemH111Cb 113 ycnoBI1.R CB.R3HOCTI1 121 11 411CileHHo 
paBHbl Ah=h 2/(477)2 = 0,13; Ag=ll2(g/L2 ) 2 (2/317) 4 = 0,017. npona
raTOP Bl1pTOHa-KBapKa 11MeeT BI1A 

"' L"' L 2 
2 G(p) = L exp[ ~"2P + TP ]. 

3AeCb L = 1/320 M3B 11 ~ = 1,4 - napaMeTpbl MOAeill1, 3a$11KCI1posaH
Hble paHee. 

PacnaA npoToHa onpeAeil.ReTc.R ABYM.R A11arpaMMaMI1, noKa3aHHbiMI1 
Ha PI1CYHKe. 0Ka3ailOCb, 4TO OCHOBHO~ BKilaA B MaTPI14Hble 3IleMeHTbl 
pacnaAOB AaeT A11arpaMMa a. 

Bb1411CileHHble HaM11 411cneHHble 3Ha4eHI1.R Ail.R w11p11H pacnaAOB npi1-
BeAeHbl B Ta6Ill1l.le. HHTepeCHO OTMeTI1Tb, 4TO WI1PI1Ha MOAbl P -+ K 0 iJ. + 
cpaBHI1Ma C W11PI1HO!Ii p -+ 17°e+ 11 B npeAe!laX OWI16KI1 HaWI1X Bbi411CileH11ill 
- 30% MO>KeT Aa>Ke npeBbiWaTb ee • 

.L\Il.R pacnaAa p _, 1r
0 e+ Haw pe3YilbTaT cosnaAaeT c pe3yilbTaToM 131 , 

HO 3Ha411TeilbHO OTill14aeTC.R OT pe3yilbTaTa, noily4eHHOrO B 141 

28 14 ) (r(p __. 17 °e+) = 5,3x10 neT np11 Mx=2x10 13B • 

.L\Il.R 6onee AeTanbHOro cpaBHeHI1.R Hawero pe3yilbTaTa c pe3yilbTa
ToM141 Mbl Bb1411Cil11Ill1 WI1PI1HY pacnaAa p -+17°e+ MeTOAOM OAHOnOil~CHO!Ii 
annpoKc11Mal.ll111 11 MeTOAOM PCAC, KoTopble 113IlO)!{eHbl B 141• B 3TOM cny-
4ae HaWI1 pe3YilbTaTbl COBnaAa~T. ,L\n.R KOHCTaHTbl A, 4epe3 KOTOPY~ 
Bblpa>KaeTC.R MaTpi14Hblill 3IleMeHT nepeXOAa npOTOHa B TPI1 KBapKa, HaM11 
nony4eHo 3Ha4eHI1e A "" 0, 02 I3B 3, B npeAenax ow116K11 cosnaAa~111ee 
CO 3Ha4eH11eM A,I1CnOilb3yeMbiM B /4/ 11 Bbi411CileHHbiM B /5/. 
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Ccbiila.RCb Ha cosnaAeHI1e 3Ha4eH11ill A, a TaK>Ke Ha To, 4TO A11arpaM
MaM HI13WI1X nop.RAKOB B BK-MoAeil11 YAanocb ycnewHo on11caTb W11POK11~ 

Kpyr .A BileH11ill $11311KI1 aApOHOB, Mbl C411T aeT, 4TO npi16Ili1>KeH11e OAHO
nOil~CHOill annpoKCI1Mal.ll111 11 PCAC .RBil.R~TC.R He cosceM YAa4HbiMI1 Ail.R 
paCCMaTpi1BaeMoro npo1..1ecca. no BCeil! B11A11MOCTI1, OHI1 He n03BOil.R~T 

npaB11IlbHO Ol.leHI1Tb aMnil11TYAY np11 60ilbW11X 11MnyilbCaX Me30Ha. 

B 3aKI11:>4eHI1e aBTOPbl Bblpa>Ka~T 6naroAaPHOCTb M.A.HsaHosy, 
A.B.PaA~WKI1HY, B.A.HecTepeHKO 11 A.,LI.P.R6l.leBy 3a none3Hble o6cy>KAe
HI1.R 11 nOMOII\b B pa6oTe. 
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' HET nM OPOBEnOB 8 BAWEA BMBnMOTEKE? 

8bl MO)I(eTe no.ny'IMTb no nO'ITe nepe<!MCJieHHble HM)I(e KHMrM, 

eCJIM OHM He 6b1JIM 38K838Hbl paHee . 
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