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A H H 0 T a U H R 

VI3M e peHo yrnosoe pacnpe.ueneHHe rr 0 -Me30HOB, o6pa3oBaHHbiX B He llTpoH-npoTOHHbiX 

c oy.u a peHHRX npH aHe prHH oKono 600 M as. npoBO.UHTCR c onocTasneHHe ero c .upyrHMH, Hall-

.QeHHhlMH p a Hee yrnOBhlMH pacnpe.uene HHRMH TT -Me30HOB C uenb~ npOBe pKH f'KTIOTe3hl 1130-

TOnHq eCKOH HHBBpHaTHOCTH. 

Abstract 

The angular distribution of rr0 -mesons produced in neutron-proton collisions has been measured at the energy of 

about 600 MeV. It is compared with pion distributions found earlier to check the isotopic !nvariance hypothesis. 



88egeH H e 

Ill 
B Hawel!: npeLlbiLlywe A p a6o T e 6bino yKa3aH o Ha 803MO:>KHoe c y wecT8088HHe pacxO:>KLle-

1 1 21 13-61 
HHSI Me:>KLly yrn08biMH pacnpeLleneHH SIMH Hel!:Tp8nbHblX ' H 38pSI:>KeHHblX 17 -Me30H08, 

o6p83088HHblX 8 HyKnoH-HyKnOHHblX COyLlapeHHSIX, 8 biXOLl SIWee 3 8 p8MKH rHnOTe3bl COXpaHeHHSI 

H30TOUH"leCKOrO CUHH8. KaK H38eCTH0 1 cornaCHO STOll: rHnO.Te3e C yMM8pHbie , HOpMHp088HHbie H8 

+ 
ceqeHHSI1 yrn08bie pacnpeLleneHHSI " 

0
- H " ~ -Me3oH o 8, o6pa3088HHbi X 8 pp -. H pn -coy Llape-

HHSIX, LlOn:>KHbi ObiTb OLlHHaK08biMH: 

PacnpeLleneHHe 

TO BpeMSI K8K 

"± 
f PP + pn (0). 

( 1 ) 

I 1 21 
6nH3KO K H30TpOUHOMY npH SHepr HSIX OKOnO 650 ~S8 1 

, B 

13-61 
CyWeCTBeHHO 8HH30TpOUHO 

pacnpeLleneHH SI 17 + -Me30HOB, o6 p830B8HHbiX B pp 

8CneLlCTBHe 6onbWOl!: 8HH30Tp0UHH 

131 
-c o yLlapeHHSIX • 3TO pa3nH"lHe, K8K yKa-

Ill 
3biB8nOCb B p a6oT e , He SIBnSinOC b 1 0Ll H8KO , OKOH"l8TenbHO JCT8HOBneHHblM SKCnepHMeHTSnbHblM 

. + 
ci>aKTOM. C OLlHOl!: cTopoHbi, yrno8oe pacnpeLleneHHe fT + -Me30HOB f:p (0) MO:>KeT 6b!Tb 8 

131 
Llel!:CT8HTe nbHOCTH 6onee H30TponHbiM, q eM n o ny"leHo HeraHOB biM H Ca8"leHKO , 8 nonb3y qero 

171 
CBHLleTenbCT8YJOT o n biTbi ~ewKo8cKoro, WanaMosa H We6aHosa • C Llpyrol!: cTopoHbi, yrno8oe 

Ill 
pacnpeLl e n e HH e fT O -M e30H08 MOrno H e CKOnbKO OTnH"l8TbCSI OT n o ny"leHHOr O B pa6oTe , rLle 

H3Y"l8nHCb COyLlapeHHSI npOTOH08 C Hel!:TpOH8MH, C 8SI38H HbiMH 8 SILlpe Llel!: T e pHSI, nOCKOnbKy 803-

MO:>KHa HHTe p cpe peHUHSI Me:>KLly HyKnOHHblMH COCTOSIHHSIMH 8 Llel!:TpOHe, npH80LlSIW851 K H3MeHeHHJO 

pacnpeLleneHHSI 17° - Me30HOB no Cp88HeHHJO C T eM , KOTOpOe HMeeT MeC TO npH COyLlapeHHH npo-

} ) 
TOH8 CO C8060LlHblMH HyKnOH8MH • 

4T06bi 8 bi SICHHTb nocne LlHee 06CTOSITenbCTB0 1 He06XOLlHMO 6 binO HCCneLl088Tb C XOpowel!: 

TO"lHOCTbJO yrn080e pacnpeLle neHH e fT O -Me30HOB , o6pa3yiOWH XC51 8 C8060LlHbiX np -coyLlape-

HHSIX : 

(2) 

C S TOll: uenbJO H8MH 6binH 8binOnHeHbl S KCnepH Me HTb l H8 ny"lKe Hel!:TpOHOB, 8 bJ8eLleHHOM H3 cpa3o

Tp0H8 naoopaTOpHH SILlepHbiX npooneM OJ.-HII-1. 3TOT ny"'OK xapaKTepH3yeTCSI WHpOKHM SHepreTH-

191 
qecKHM cneKTpoM • CooT8eTCTBYJOWHA p eaK<UHH ( 2) scpcpeKTH8HbiA cneKTp Hel!:TpoHo8, HSl!:LleH-

/11 191 
Hbll!: nyTeM YMH O:>KeHH SI Ce"leHHSI p e8KUHH ( 2) H8 CneKTp Hel!:TpOH08 1 npeLlCT88neH H8 pHC.}. 

npH np08eLleHHH OUHCbiBSeMbiX HCCneLl088HHl!: M bl HCn Onb3088nH S KC nepHMeHTSnbHbil!: MSTepHan, 

1) 181 
KaK tlbinO UOK838HO 8 pa6oTe , 8 paCCM8TpH88eMOl!: o6naCTH S H e prHl!: 8nHSIHHe C8SI3H 

HyKnOH08 8 Ll e'ATpOHe Ha 8enH"lHHbl nonHblX ( npOHHTe rpHp088HHblX no ·0 ) Ce"leHHl!: oop830~HHSI 
Me30HOB CBOnHTCSI 1 B OCH08HOM, K H3MeHeHHJO Ce"leHHl!: H3-38 8HJTpHSILlepH o ro Ll8H:>KeHHSI hyKno

H08. HanH"lHe 8HYTPHSILlepHoro Ll8H:>KeHHSI npH80LlH T K He6 o nbWOMY H3MeHeHHJO cKopocTH scpcpeK

TH8Hol!: CHCTeMbl UeHTpa M8CC LlnSI yrn08blX pacnpeLleneHHl!:, KOTOpOe MO:>KeT OblTb HSl!:LleHO H8 

OCHOB8HHH H3BeCTHOrOI81 HMnyn bCHOrO pacnpeLleneHHSI HyKnOH08 8 Llel!:TpOHe. 
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r(En) 
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0 
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En,MeV 

PHc. 1. 3cj:Jcj:JeKTHBHhii% 3 HepreTH'IeCKHA cne KTp Hel\TpOHOB .llllH p e aKUHH ( 2). 

I 1,2 / 
H8KOIT1l e HHh iJ% paHee B OIThiTaX Ha ny'!Ke npOTOHOB 1 'ITO 6hi110 CyLUeCTBeHHO, TaK KaK TO"'Hbie 

H3M e p e HHSl acpcpeK THBHOCTH raMMa-TelleCKOna, T e lleCHhiX Yf'llOB If pa3JlH'IHOf'O pO.ll8 n onpaBOK H e 

MOf'yT 6hl T b B hl ll011HeHhl Ha H e l\TpOHHOM ny'!Ke BBH.lly e r o C paBHHTe llbHO Manol\ HHTeHCHBHOCTH. 

6e3 npo a e.neHiiSl )Ke T a Kax H3Mep e Hal% H e n b3 H n o ny'IHTb CKOnb-HH6y.nb T O'IH hie .naHHhie o6 yrno-

BOM pacnpe .nene HHH TT O -M e30H OB . 

2. P e3y1lbTa T hi H3Me peHHi% 

Cae.neHHSl o6 yrnoBOM pacnpe.n e neHHH rr 0 
-Me30 HOB 6bi11H nony'!eHhi nyTeM perHc .TpauHH 

raMMB-KBaHTOB OT pacna.na TT O - Me30HOB, o6pa3yiOLUHXCSl B MHLUeHH npH npOXO.>K,lleHHH qepe3 

Hee ny'!Ka Hel\TpOHOB. CxeMa aKcnepHMeHTa npe.ncTaBneHa Ha pHc. 2 . .ilnH perHCTpauHH raMMa-

KBaHTOB HCIT01lb30Ba11CSl raMMa-TelleCKOIT CO CBHHUOBbiM KOHBepTOpOM, COCTOSlLUHA H3 CUHHTH1111Sl

UHOHHhiX If '!epe HKOBCKOf'O C'!eT'!HKOB. CywecTBeH H b!M ,llllSl npOBe,lleHHhiX Ollh!TOB CBOJ%CTBOM raM-

Ma-Te1leCKOIT8 SlB11Sl110Cb CO'!eT8HHe HH3KOf'O 3 Hepre TH'I e CKOf'O nopora perHCTpaUHH f'8MM8-KB8HTOB 

C B h iC OKOJ% HeacpcpeKTiiBHOCTbiO K 38pH.>K eHHhiM '18CTHU8M If Hel\Tp0H8M. nocne.nHee IT03B011H110 

npoBe CTH H3M e pe!!HSl Bh!XO.llOB f'8MMa-KBaHTOB ITO.ll Mallb!MH yrnaMH 8 1 f',ll e cj:JOH pacceHHHbiX 

Hel\TpOHOB OC06eHHO B e llHK. 3cpcpeKTHB HOCTb pef'HCTpaUHH HeA TpOHOB 6hl1la onpe.neneHa 3KCnepH-

MeHT81lbHO • .ilnH 3 TOf' O raMMa-TelleCKOn 6 b i11 ITOCTaBneH B ny'IOK, co.nep.>KaLUHA HeATpOHhl H 
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PHC, 2, noCT8HOBK8 3KCnepHMeHT8, n - HeltTpOHHhlll ny'iOKi 1,2 - nonH9THneHOB8SI H rp8cPHTOB8SI MHWeHH; 

3 - CBHHUOB8SI - UHBcPPBr'M8; 4 - CUHHTHnnSIUHOHHhllt C'ieT'iHK 1 BKnro'ieHHhllt HB 8HTHCOBnaaeHHe; 5 -no

nhilt CBeTOBOUi 6 - cPOTOaneKTpOHHhiJi YMHO)!(HTenb ¢3Y-33; 7 - CBHHUOBhilt KOHBepTop; 8 - CUHH-

THnnSIUHOHHbllt C'ieT'iHKi 9 - qepeHKOBCKHll: C'ieT'iHK C paaHBTOpOM H3 nneKCHrnaca; Cl• C2- CXeMbl 

COBnaaeHHll:i C3 - CXeMa 8HTHCOBnaaeHHll:; nO- n 3 - nepeC'ieTHbie yCTpOli:CTB8 (no- per'HCTp8TOp 

HHTeHCHBHOCTH HeltTpOHHOr'O ny'iKB), 
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1"'8MM8-KB8HT bl (a n p OfiOPUHH 10: 1) H n p H pa3nH'I.HbiX K OHB epT Opax 6binH H3MepeHbl 3 8BHCHMOC T H 

CKO p OCTH C'l.eTtl TeneCKOna OT TOnWHHbl CBHHUOB OI"'O qmn bTpa , KOTO p bl l! noMewanCSI B ny'I.OK ne

pe.a TenecKon o M B ycno BHSix ' xopowel! reoMeTpHH' (eM. p~c. 3). C y s enH'I.eHHeM TonwHHbi 

a 

" 
z 

10-1 

6 
6 

' n 

\~~ 
I 

2 ~\ 
tO·J \ 6 r \ 

6 \ " 

T 

0 2 " 6 8 tO tl '" 0 2 " 6 8 fO f2 '" 0 2 il 6 8 fO f2 '" 

.11 1 CM A, C'M .11 1 CM 

PHc, 3. 3aBHCHMOCTb CKopocTH C'l.eTa N raMMa- TenecKona , noMeweHHoro B ny'I.OK Hel!TpOHOB 

H 1"'8MM8- KB8HTOB , OT TOnWHHbl f1 CBHHUOBOI"'O qJHnbTp8, 38KpbiB8IOWei"'O 8TOT ny'I.OK, 

• - pe3ynbT8Tbl H3Mep eHHA , a - H3MepeHO npH TOnWHHe CBHHUOBOI"'O KOHBepTOp8 

d a 2 MM , b - d= 10 MM , C - KOHBepTOp rpacpHTOBbil!, d "' (5 MM , npS!Mbie 
11 y" 

H "n'' OnHCbiB8IOT nornoWeHHe 1"'8MM8- KB8HTOB H Hel!TpOHOB B CBHHUe . )KHpH8SI KpHB8Sl -

p e3ynbT8T CnO)I{eHHSl 8THX npSIMbiX, 

cpHnbTp8 OTHOCHTenbHOe CO.!lep)I{8HHe 1"'8MM8-KB8HTOB B ny'I.Ke 6biCTpO yMeHblliBnOCb, H n p H 60nb

lliHX T OnWHHBX cpHnbTpa TeneCKOn perHCTpHpOBBn npaKTH'I.eCKH TOnbKO Hel!TpOHbl , 3cpcpeKTRBHOCTb 

T e n e CKOnB K Hel!Tp0H8 M 6 binB H8l!,!leH8 H3 nony'l.eHHOl! 38BHCHMOC T H nyTeM 8KCTpanonSIUHH , nony

'l.eHH bie B p e3ynbT8Te 8THX H3MepeHHl! nonp8BKH , Y'I.HT biB8IOWHe BKn a.a OT pacce-SIHHblX Hel!TpOHOB , 

QK838nHCb O'leHb MBnbiMH , 3cpcpeKTHBHOC T b 1"'8MM8-TeneC KOna K 1"'8MM8- KB8HT8M onpeaenSinaCb 

/2 10/ 
8KCnepHMeHT8nbHO C TO'IHOCTbiO OKOnO 2% MeTOLlOM , OnHC8HHblM paHee ' , 

BbiXO.!lbi . raMMa-KaaHTOB, o6pa3o saHHbiX a np -coyaap eHHSix , 6binH onpeaeneHbi pa3HocT-

HbiM MeTO.!lOM nyTeM o6ny'l.eHHSI MHI.lleHeA H3 nonH8T Hn eHa ( CH
2

) H nerKoro r pacpH Ta ( Hcnonb

/ 2/ 
30B8nHC b Te )l{e MHI.lleHH , 'ITO H B pa6oTe ) , J.1.3MepeHHSl n p OBO.!lHnHC b B ,!lBe CT8 LlHH: 6bin0 

H8A.!l e HO yrnoaoe pacnpe .a e n e HHe 1"'8MM8-KB8HTOB , o6p830B8HHbiX B COy aapeHHSIX Hel!TpOHOB C 
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HnpaMI! yrnepona 
y 

f n c (8) , a 38TeM nnH necHTII yrnoB Ha6mo n e HI!H 6bJnll 1!3Mepe Hbi pa3 HOcT-

HbiM MeTonoM OTHowe HI!H nHcpcpepeHuHanbHbiX ce'!eHI!i\ n nH aonopona 11 yrnepona 

Y · 
VlMeBw HeCH y Hac aKcnepi!MeHTanbHbie caeneHI!H o6 yrnoBbiX pacnpenen e HHHX fpc(8) 

/2/ 
nony'!eHHbi e p aHee Ha ny'!Ke npoTOHOB pa3nii'!HOH 3Hepr1111 np11 npoaeneHIIH 11ccnenoaaHHH , n o3-

BOminH HaRTH p acnpenene1111e f !c (8) pc'!eTHbiM nyTeM , nOCKOnbKy BCnenCTBIIe 3apHllOBOH 

y 
fp c(8) 

y 
fnc(8) . ( 3) 

0nHaKO nnH Toro, '!T06bi HMe Tb yae pe HH OC Tb B OTCyTCTB HII K8KHX-nll60 CHCTeMaTH'!eCKHX norpew

HOCTeH, Mbi H3MepHnH BbiXOllbi raMM a-KBaHTOB H3 yrn epona non HecKonbKIIM.II yrnaMH. Cpaa He-
y 

Hl!e H3Mep e HHoro pacnpene n e HHH Inc (8) c Bbi'!HCneHHbiM n o naHHbiM, nony'!eHHbiM Ha npoToH-

HOM ny'!Ke , TI OKa3an o , '!TO COOTHOW eHHe ( 3) BbiTIOnHHeTCH ( CM. p11c. 4). 

" Inc (8) 
1,6 

t,Z 

f,O 

as~--~----~----~--~----~--~ 
0 30 60 90 f20 150 180 

y 
P11c. 4. Yrnoaoe pacnpeneneHIIe Inc (8) raMMa-KBaHTOB oT pacnana rr 0 -

Me30HOB 1 o6 pa30BaHHhlX B C~ynapeHHHX HeHTpOHOB C HnpaMII yrnepona. 

KpHBaH Bbi'!IIcneHa no naHHbiM o pC -coynapeHIIHx121 

OnpeneneHHe aenH'!HH OTHOCIITenbHbiX ce'!e HIIH a~P (8) noTpe6oaano npoaeneHHH TpynoeM

KHX 3KCnepHMeHTOB 1 nponon)l{aBWIIXCH nnHTenbHOe BpeMH BCne nCTBIIe ManoA HHTeHCIIB!{OCTII He i\

TpOHHOr O ny'!K8 II He06XOlliiMOCTH TO'!HOrO 3KCnepHMeHT8nbHOrO o npeneneHHH nonpaBOK, Y'!HTbiBa

IO WHX pa3m!'!lle B cneKTpax raMMa-KBaHTOB 1 o6pa30BaHHbiX B np - II nC - coynapeHHHX. HaA

neHHbie aenii'!HHbi a/ (8) (eM. Ta6nHuy) 11 npHaeneHHOe Ha p11c. 4 pacnpene n e 1111e !nyc (8) 
np 
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Ta6nHua 

0 O , na6.c ,K. 0 °, C.U.M. o
1 

(0) 
np 

10 17,0 0,275 ::!:.. 0,019 

14 23,9 0,284 ::!:.. 0,010 

20 33,4 0,296 ::!:.. 0,010 

35 56,5 0,264 ::!:.. 0,007 

48 74 ,3 0,231 ::!:.. 0,008 

60 89,2 0,228 :!:.. 0,007 

75 105,3 0,225 :!:.. 0,009 

90 119,4 0,227 ::!:.. 0,006 

130 149,4 0,205 ::!:.. 0,007 

150 162,2 0,190 :!:.. 0,008 

6binH HCOOnb30B8Hbl .llnsl nony'leHHSI yrnOBOI'O pacnpeLieneHHSI I'8MM8-KB8HTOB 

pacnpeLieneHHe npe LicTaBneHo Ha pHC. 5. 

f ,;,, (8) 

0,5 

0,4 

1 Y (0) • 3To 
np 

a'~-----L------~----~------._----~----~ 
120 150 0 30 ~0 90 180 

0 
8, C.4.M . 

y 0 
PHc. 5 . YrnoBoe pacnpeLieneHHe I np (8) raMMa-KBaHTOB OT pacnaLia rr -Me30HOB, 

o6paaoBaHHbiX B np -coy LiapeHHSIX. KpHBaH npoBeLieHa MeTOllOM HaHMeHblllHX 

KB8llp8TOB H npeLICT8BnHeT C060A nonHHOM 

I y (0) - 1 I .3 + 0,12 cos 10 
np 

R 

L_ 



3. 0 6 c y )!( JJ. e H H e 

Yrnoaoe pacnpenen eHHe JJ,.On)!(HO 6b!Tb CHMMeTpH'IHO OTHOCH TenbHO 90° B 

s<J><J>e KTHBHOl! CHCTeMe ueHTpa M8CC CT8nKHB810LUIIXC51 HyKnOHOB 
1 

eCnH cnpaBeJJ.nHB8 rHnO
y 

Te3 a coxpaHeHH51 1130TOIIH'leCKoro Clli!Ha. nonyqeHHOe pacnpenen e Htie I np (8) nellcTBHTenbHO 

oxa3anocb CHMMeTpii'IHbiM: BKnan a Hero qneHa, rrporropuH OHanbHOro cos 8 , cocTaan51eT acero 

(0,002,!.0,011) cos 8 3 '1'0 IIOJJ.TBe p )!(JJ,.8eT, 'ITO IICIIOnb30B8HHOMy H8MH M e TOJJ.Y 113Me peHH51 He 

corryTCTBYIOT 38MeTHbie CIIC TeM8TI!'leC KI! e norpewHOCTII . H e t1neHHOe sxcnepHMeHTanbHO yrnoaoe 
y 

pacnpeneneHHe I "P ( 8) xopowo oni!CbiBaeTCSI rronHHOMOM BTopoj;j cTerr e HH 
y 

lnp (8)- 1 / .3 + (0,12 ± 
2 

0,02 ) cos 8 . 

YfcxoJJ.SI 113 3Toro pacnpeneneHH51 11 Hcnonb3y51 caeneH H51 o6 3HepreTH'l eCKIIX cneKTpax rr -Me-

13,5,7,11,12,131 0 
30HOB 1 MO)!(HO BOCCT8HOBI!Tb yrnoaoe pacrr peJJ.en eHI!e 1T -Me30HOB 1 cneJJ.y51 

npouenype, onHcaHHol! a pa6o T e 
121 

rr 0 2 
I np (8) - 1/.3 + (0,40 ± 0,07) COS 8, 

Conoc TaBHM rrony'leHHhle pacnpeneneHH51 c p acrrpeneneHHSIMII 1pn(8) , H8t\JJ,.eHHblMII paHee 
I ll 

JJ.n51 cny'laSI CB5138HHoro Hel!TpoHa • YcpenHeHHoe c 

I ll 
rrpeneneHHe raMMa-KaaHTOB OK83blB8eTC51 p8BH b!M 

191 
y'leTOM ClleKTpa Het\TpOHOB 

2 
I:,. (8) ~ 1 / .3 + ( 0,1.3 ± 0,02) cos (J I 

yrnoaoe pac-. 

'ITO coananaeT c Hal!JJ.eHHbiM a HacTOSILUell pa6oTe pacnpenen e HHeM I.!;, ( (J) • 3To rroxa3biaaeT 1 

'ITO s<J><J>eKTbl IIHTep<J>epeHUIIII 1 CKOnb-HII6YJJ.b 3 8M e THO IICK8)!(810LUI! e yrnOBOe pacnpeJJ,.enet·ll! e 1T 0 -

Me30HOB1 o6pa30B8HHblX lip!! COyJJ.apeHIIII npOTOH8 CO CB5138HHb!M B JJ.el!TpOHe Hel!TpOHOM 1 He liMe

lOT MecTa. TeM caMbiM OTKnOHSieTc51 OJJ.HO 113 B03M OA< HbiX o6'b51CH e HHl! yKa3aHHOro ao BaeJJ.eHHH 

pacxo)!{JJ. e HH51 yrnoB biX pacnpeneneHHll Hej;jTpanbHbiX 11 3ap51)!( eHHbiX rr - Me30HOB np11 3HeprHH 

OKOno 650 Msa, BcneJJ. CTBH e 3Toro CT8HOBIITC51 aeCbMa aa)!(HbiM npoaep!!Tb npyroe B03MO)!(Hoe 

o6'b51CHeHHe, CB5138HHoe c yTO'!HeHHeM yrnoaoro pacnpe neneHH51 rr + -M e30HOB 1 o6pa3oBaHHbiX 

B pp -coynapeHHS!x np11 aHeprHH 650 Msa. 

B 38KniO'leHHe npoaeneM CO!lOCTaaneHRe RMeiOLU1iXC51 B HaCTOSILUee apeMSI JJ.8HHhiX o6 yrno-: 

BbiX pacrrpeneneHHSIX rr -Me30HOB 1 o6pa3oaaHHbi X HyKnoHaMR c 3HeprHej;j oxono 600 Msa. C 

191 
SToll uenb!O ycpeJJ.HIIM ace 113BeCTHbie pacrrpeneneH H51 c y'leToM cneKTpa • TaKoe ycpenHeHHe 

naeT B03MO)!(HOCTb c xopowel! TO'IHOCTbiO orrpenenRTb ceqeHR51 1 xapaKTep113YIOLURe pacce51HI! e 

HyKnOHOB B COCTOSIHHII C H30TOllR'!eCKHM CIIHHOM T -01 H npoaepRTb crrpaBeJJ.nRBOCTb rRIIOTe3bl 

1141 
coxpaHeHH51 H30TOIIR'lecxoro cn11Ha , YcpenHeHHoe yrnoaoe pacrrpeneneHHe Hel!TpanbHbi X rr -

1 ) 
Me30HOB OK83b!B8eTC51 IIpll 3TOM JJ,.OBOnbHO 1130TpOIIHbiM: 

I P::np (8) - 1/ .3 + (0,.32 ± 0,06) cos
2

8. 

PacrrpeneneHHe 3ap51)!(eHHbiX 1T 
I 3-6 • 13 I 151 6 

-Me30HOB 1 H8l!JJ,.eHHOe llO JJ,.8HHblM 
1 

onee 8HH30-

TpOIIHO: TT± 2 
fpp+np (8) -1/.3+(0,59 ± 0,12)cos 8, 

1 ) 
Yfcrronb3oaaHHbie rrpR rrpoaeneHRR aT oro yc pef1H~7R51 yrnoBbie pacrrpeneneHR51 rr 0 -Me3o-

HOB 6onee aHR30TporrHbi, qeM rrpRBeJJ.eHHbie a pa6oTax ' 1 rne rrepexon oT yrnoaoro pacrrpene-

neHH51 raMM8-KB8HTOB K yrnOBOMy pacnpeneneHI!IO 1T O -Me30 HOB 6bin npOBeJJ.eH H8 OCHOB8HHII 
3HepreTI!'!eCKHX CIIeKTpOB 1 KOTOpbie, K8K OK838nOCb B JJ,.8nbHel!WeM 1 6binH B351Tbl CnRLUKOM ')!(ecT

KHMR'. Yxa3aHHoe pa3nHqRe He BbiXOJJ.HT, onaaKo, 3a rrpenenbi aKcrrepHMeHTanbHbiX rrorpewuocTel!. 

9 



Ill 
TO eC Tb HMeeT MeC TO pacxomaeHH e , 8H8JIOrH'lHOe OTM e 'l8HHOMy paHee npH HeCKOJibKO 6onee 

ebiCOKOA aHepr'!iH ( OKOJIO 650 M ae), TaK me K8K H e TOM cnyqae , p83JIH'!He e ycpea HeHHbiX yr
/3/ 

noebiX pacnpen en eHHSIX HC'le3ae T, ecnH e MeCTO ll8HHbiX H eraHoea H Cae '!eH KO Hc n onb3oeaTb 
171 

naHHbi e MewKoecKor o , W anaMoea H JlJ e6aHoea : 

"± 2 
t + (OJ - 11 3 + (0,.33 + o,oB) cos e. 

PP n p -

06cymnae weecSI Dbiw e pac xomneHHe e yrnoe biX pacnpeneneHHSIX HeATpanbHbiX H 38pSimeH

HbiX rr - Me30HOB , o6 pa3oeaHHbiX npH aHeprHH 600- 650 M ae, eo3Mom Ho , SienSieTCSI cnencTeHeM 

HapyweHHSI H30TOllH'leC KOH HHB8p!i8HTHOC TH e o6naCTH ebiCOKHX aHeprHH , 3 Ta npo6neM8 npH 06pena 
/ 16/ 

e noc nenHee epeM SI oco6bi A HHTepec e CBSI3H c e biCK838HH biM e pSine pa6 oT npennonomeHHeM 

0 TOM , '-ITO p 0- 1i W O -M e30Hbl SieJISIIOTCSI OllHOH li TOM me 'l8CTHU8lt, npH p8Cll8ll8 KOTOpOlt H30-

T0 llli'-1 8CKHH c nHH nepec TaeT 6bi Tb nxo powHMn KeaHTOebiM '!Hc n oM . 

Mbi non b3ye MC SI cnyqaeM Bbipa3HTb 6narona pHOCTb A .<P • .[lyHaRueay H T aH Csw-aaJO 

3 8 n oMOW b e HananKe annapaTypbi 11 B . n . .[lm enenoay, IO.M. Ka3apHHOBY 11 Jl. VI .llanHllYCY 38 

o6cymae HHe pe3yn bTaTOB pa6oTbi . 
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