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H3yqeaae 3KCTpeManbH~x xapaKTepHCTBK 3neKTpoaao

clloTOHH~X llBBHeii, TaKHX, KaK DOllO:lKeHBe MaKCHMyMa, 'IBCllO 

'laCTB~ B MaKCBMyMe llBBHJI B COOTBeTCTBYJOUUie ,IJ,BCnepCHH, 

&MeeT wapoKoe npaKna,IJ,aoe 3Ha'leaae. B qacTHOCTH, npe,IJ,

cTaBnJieT BHTepec B03MO:lKHOCTb ODpe,IJ,enJITb C ,IJ,OCTaTO'IHOH 

TO'IHOCTbiO 3HeprBIO raMMa-KBaHTOB DO 'IHCny qacT~ B 

MaKCBMyMe C03,IJ,aBaeM~X HMB B Bell\eCTBe llHBHeii, I,· . 

flpaKTB'IeCKaJI npBMeHHMOCTb TaKoro MeTO,IJ,a OTHOCBTCJI 

B cnyqae ny3~pbKOB~x KaMep ,aanonaeau~x lKHJJ.KHM Kce

HOHOM, K o6naCTB 3Hepraii raMMa-KBaHTOB DpBMepHO 2 r3B 
a B~e. llonyqeaa~e pe3ynbTaT~ MoryT uaiiTH npaMeueuae 

B DpB BCClle,IJ,OBaHBB WHpOKBX aTMOCcllepH~X llBBHeii KOCMB

qecKBX nyqeii. 

B aacTOJIU\eii pa6oTe npose.IJ.eH aaana3 3aBBCHMOCTH 

'IBCna 'laCTB~ B MaKCBMyMe llBBHeii H DOllO:lKeHHJI MaKCBMy

ya OT 3HeprBB raMMa- KBaHTOB, BHB~BBPYJOUUIX llBBHH B 

lKB,IJ,KOM Kceaoae, B BHTepsane 3Hepraii 1600-3400 M3B. 
llpoBe,IJ,eao 3KCnepaMeHTanbHOe onpe,IJ,eneaae cllnJOKTy~aii 
'IRena qacT~ a nonolKeHBJI MaKCHMyMa B nasaaax. Pa6oTa 

B~DOnHeHa Ha CHBMKaX C KCeHOHOBOH DY3~pbKOBOH KaMep~ 

HT34> o61oeMoM 180 naTpos. 

B pe3ynbTaTe npocMoTpa cTepeoclloTorpacllaii co 180-
naTposoii Kceaoaosoii ny3~pbKOBoii KaMep~ HT3CI>, o6ny

qeaaoii B DY'IKe 'iT- ~Me30HOB c BMnynhCOM 3,5 r3B/c, 6~o 
OT06paHO 177 CnyqaeB 3lleKTpOHHo-cllOTOHH~X naBBH, B~-
3:8aH~WX f'ayua-KsaaTaMa c 3Hepraeii E Y = 1600 -
:. · 3400 M3B. 3aepraJI nepBB'IH~x raMMa-KBaHTOB onpe

J;tenJinac~o DO B3BeCTHOH 3aBBCBMOCTB Ye:lK,IJ,Y CJ¥MapH~M 
npo6erou nasaes~x 3neKTPOHOB a 3Hepraeii E y ' . B Ka:lK-
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,AOY BWOP&HBOY CJIY'I&e owno onpe,Aeneuo 'IBCno BaOJBO,Aae

YWX cne,AOB 3ApJDKeBBWX 'IACT~ B YAKCBYYYe nBBBJI B DO· 

no)J(eBBe YAKCBYYYA. fipB 3TOY B K&'leCTBe YBBBYAJIItBOi 

,AnBBW cne,AOB nBBBeBWX :JneKTpOBOB B D03BTpOBOB/,Aanee 

B TeKCTe: :JneKTpOBOB/ npBBJITA ,AnBBA 5 MM, 'ITO COOTBeT· 

, 'cTsyeT :JBeprBB o6pe3aua• Eo = 1,5 M3B. Jionee no,Apoouo 

UeTO,ABKA &HanB3A :JneKTpOBBO- !l»OTOBBWX nBBBei BA CHBYKAX 

C KCeHOHOBWX DY3WploKOBWX K&uep ODBC&HA B H8JIIBX oonee 

p&HHBX DYOnBK&nBJIX /3/. 

2. 3rccnepuMeHaaA•Hwe OaHHwe u o6cyxoeHue 

Ha puc. 1 B300pA)J(eHo ,Asyuepuoe pacnpe,Aeneuae 177 
cny'laeB nBBHei B 3ABBCBYOCTB OT 'IBCna 'IACT~ B YAK· 

cauyue, N max , B cyuuapuoro npooera nBBHeBWX :JneKTpo

HOB, I r . 3asacauocTJ. cpe,Auero 3H&'IeHBJI Nmax 'IBCna 

'IACTBJl B YAKCBYYYe nBBHei, ycpe,AHeBHOCO DO BHTepBAJI)' 

3BeprBB nepBB'IBWX rauua-KBABTOB .1Ey= 250 M3B, oT 
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Puc. 1. PacnpeoeAeHue cAy'llJe8 3AercapoHHo-~aoHHWX AU6· 
Hell 6 306UCUMocau oa cyMMapHozo npo6eza AU6He6WX 
3AenpoHo6, Ir , u t~ucAa '1acau11 6 MarccuMyMe,lii .. ~.J.. 
J1U6HU -o6pa3080HW ZOMMO· K60H.OMU C 3HepzueQ · ~y= 
= 1600-3400 M3B 6 JltUOKOM KCeHOHe. 
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Puc. 2. 3a8ucuMocar. cpeoHezo 3Hat~eHu.JI t~UcAa t~acau11 
8 MOKCUM.)'Me, N max ' oa 3Hepzuu Ey ZOMMa- K80Ha08, 
o6pa3.)'KJfiiUX AU8HU 8 JICUOICOM KCeHOHe. CnAOIUHOU AUHUeii 
HOHeCeHa tPYHKf.IU.JI /1/, annpOKCUMUPYIOUIO.JI 3KCnepUMeH· 
aaAbHble •ot~KU, x - 3Hat~eHU.JI OUcnepCUU 'IUCAO 'IOCaUf.l 
8 MOKCUM.)'Me AU8H.JI uNmax • 

:JHeprHH E y npe,AcTasneua ua puc. 2. Tau )J(e uaueceuw 

JHa'leHHJI .ABCnepCBB aN 'IBCna N max ,AnJI BOCJ.YB BH-
w max 

TepsanOB 3HeprBB raMYA • KBAHTOB, BH~BBPYJOIIUIX nBBHH. 

Ha puc. 3 npase,Aeuo .AByuepuoe pacnpe,Aeneuae scex 

cny'laeB n&BBH B 3ABBCBMOCTB'OT paCCTO.&HB.& t max, OTC'IB· 

TWB&eMOrO OT TO'IKB KOHBepCBB nepBB'IHOrO raYM&-KBAHTa 

,AO nonolKeHBJI YAKCBMyMa nBBH.&, B B JABBCBMOCTB OT Be· 

nB'IBHW cyMMapuoro npooera I r nasueswx :JneKTpouos. 

llpa JTOY, ecna cny'lai nasauw xapaKTepaJosanc.a, uanpa

uep, .ABYMJI YAKCBMYMAMB, TO OH OTnOlKeH ,ABalK,AW. Cny'laB 

C .ABYMJI YAKCBMYYAMB COCTABn.&nB 6,8~ BCeX COOWTBB, 

C TpeUJI • 1,1~. 3~BBCBYOCTJ. cpe,AHero lH&'IeHBJI t max 

,AnBHW t max , ycpe,AHeHHOrO no BBTepsanau 3HeprBB .1E y = 
= 250 M3B, .AaHa ua puc. 4. Ha 3TOY lKe pacyuKe uaueceuw 

lHA'IeHB.& COOTBeTCTB)'JOIIUIX ,ABCnepcai a1 max 
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max 

tf7¥?X 
(cn~JI( t\e) 

10 

5 

X )( 
)( 

>< - 6fmax 

X 
X X 

)( 
)( 

OL_--~----~--~--~~~ 
500 2{)(X) 2500 J[1X) 3500 E,{MeV) 

Puc. 4. 3a6ucuMoc•t. cpec)Hezo 3Ha'leHUJI noAoJICeHUJI MaK· 
CUMyMa AU6HJI t max o• 3Hepzuu E y ZOMMa· K60H.06, 
UHUf#UUPYJOIIIUX 3AeK•poHHO· ~·OHHWe Aa6UHW 6 JICU()KOM 
KCeHOHe. CMOfiiHOU AUHUeU HCJHeCeHW 3HO'IeHWI .YHKfiUU 
/2/, annpOKCUMUPYIOIIIeU 3KCnepUMeH.aA.HWe •o'IKU. X • 

aHa'leHUJI c)ucnepcuu noAoJICeHwr MaKcuMyMa at 
max 
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qacneHHble 3Ha'leHHJI N max , t max , a TaiOKe aN H max 
(Jl 

1 
OTHOCJIIJ.UieCJI K BOCbMH 3Ha'leHHJIM 3HeprHH E 11 raM· 

max 1~ 

Ma·KBaHTOB, o6pa3}'lOIJ.UIX nHHHH, DpHBe,IJ,eHbl B Taomw;e. 
TaM )l(e yKaJaHbl 'IHcna N y Bb16pauublx cnyqaes nasau, 

xapaKTepaJ}'lOIJ.UIXCJI 3Hepraii E y . 
0Ka3anOCb, 'ITO nony'leHH}'lO 3KCnepHMeHTanbHO JaBH· 

CHMOCTb Me)I(JJ.Y cpe.D.HHM 3Ha'leHHeM 'IHCna 'laCTIUJ; B MaK

CHMyMe nHBHeii Nmax H 3Hepraeii raMMa-KBaHTOB MO)I(HO 

YJJ.OBneTsopaTenbHO annpoKCHMHposaTb naHeiiHoii ~YHKUB
eii 

N ""a + b • Ey , max ~ /1/ 

-I 
r,IJ,e: a = 3,99±0,70; b = /2,925±0,276/ T3B . Ilpa 

3TOM X 2= 11,56 npH 7 CTeneHJIX CB060JJ.bl. 

AHanorB'IHaJI ~YHKUHJI xopowo onacblsaeT JaBB£BMOCTb 

cpe,IJ,Hero 3Ha'leHBJI nonO)I(eHHJI MaKCHMyMa nBBHJI, t max ,OT 

3Hepraa nepBB'IHoro raMMa- KBaHTa E ·· y 
-
t max =a + {3 • E y ' /2/ 

-I 
r.D.e a = /5,7+1,0/ CM, {3 = /1,9268±0,0004/ T3B , 
X 2 = 4,66 npB 7 CTeDeHJIX CB060JJ.bl. . 

cJlyHKUBB /1/ B /2/ rpa~B'IeCKB B306pa)l(eHbl TaiOKe Ha 

pBCYHKaX 2 B 4 COOTBeTCTBeH~O. Cne,IJ,yeT OTMeTBTb, 

'ITO nBHeiiHaJI JaBBCBMOCTb Me>K.D.Y N max B E y HaXO,IJ,BTCJI 

B nonHOM cornaCBB C npe,IJ,CKa3aHB!MB TeOpBB J~eKTpOHHO· 

~OTOHHbiX nBBHeii, B TO BpeMJI KaK t max - fn E y '. 
3Ha'leHBJI ,IJ,HCnepCBB 'IBCna 'laCTBU B MaKCBMyMe, aN , 

· max 
DpOJIBnJIIOT TeH,IJ,eHUBIO K B03pacTaHBIO C ysenll'leHBeM 

3Hepraa Ey, B TO speMJI KaK .D.BcnepcaJI nono>KeHBJI waK

cawyMa, at , OCTaeTCJI npBMepHO DOCTOJIHHOB B Bly'leH-
max 

HOM BHTepsane 3HeprBB raMMa·KBaHTOB, Bb13b1Bai01UHX nBB-

HB. HHTepeCHO DO,IJ,'IepKHYTb, 'ITO OTHOCBTenbHaJI ,IJ,BCDepCBJI 

aN I Nmax pasHa npawepHo 0,20 B npaKTB'IeCKB He 
max . 

JaBBCBT OT 3Hepraa Ey . 

ABTopbl 6naroJJ.apHbl T .KaHapeKy Ja noMOIUb npa Bbi

'IBcneHBJIX napaweTpOB annpOKCBMBPYJOUUIX ~YHKIJ;BB. 
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