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OrBetcrBeuuua aa no~roroBKY 

cdopHHKa K neqara 

C .H. nDdOilliJIOB 

Pyxonxcb nocrynana B aa~aTeilbCKHH or~en 
10 KD1UI' 1965 r. 

.l!H~EPEHIUW!:WOE If HHTEI'PAJII:.HOE PACUPEl!EJ!EimE 
Mllll1JII:.COB BTOPWIH!lX 'IACTilU B n·N -B3AMM01!EACTBMHX 

B. nerp:n:ua 11 ll. CYE 

B reqeHKe nocne~ux net duno onydnexoBauo uecxonbKO crarea /1-6/,nocBn
~euuux BOnpocy pacnpe~eJieHHR KUnYJibCOB BtOpHQHHX QaCTHQ BO B3aHUo~eHCtBHRX 
qacran xocKHqecxoro Hanyqeuaa ana ecxyccrBeuuo ycxopeaHHX c ~pallll KJIH uyx
JIOHalll!. Yxe padoTH B odnacre xocuaqecxax nyqea /1,2,3/ H padoru, npoBe~eHHHe 
ua ycxoperenax no~~-Baauuo~eacrBasx npe 7 raB/c /4/ ana 16 raB/c /6/ 
H no pp -B3aHKO~eHCtBHRU npH 25-30 raB/C /7/1 noKa3aJIH1 QTO 3aBKCHUOCtb~/')a{~~ 

·tt~";Jd_n I -!'. --r- /8/ ue onpau~uBaercs. noarouy aBropu padoru /6/ c~enaJIK 
nonurxy onecar:& ary aaBacauocn q>opuynoa 

N(p) d.p = No PC~"'-/ { 1- (t~p) cz } exp {- -? .. } , ( I) 
B xotopolt C1 , Cz, J. noctoauBHe; corJiaouo reltseu<Sepry J.. ~ouuo <Sun 
6JIKaxo 1.Pesynbtatu c xocuaqecKHKH nyqaua H BaWH_ pe?Yilbtatu ppe 7 raB/c noxa
BHBBilt, 'litO cJ. ) I • B BalleW OJIYQBe IIOXBO !SHJIO . Balttll ,ltllli .ltllifxl1epeBnHaJI:&BOrO H 
BBterpaJI:&HOrO onelttpa HKnyJI:r.OOB BtOpH'IIBHX fl-lle30BOB XOpomee COrJI8CH8 C OnHtOII 
np•auaqenBBX d.=3,94~0,t3, c,=t3,59!:0,o6 , C2 =D,25±o,ot. 

Jt;I!H npotOBOB Ot;D;B'IIB npll d..=- 4,11± 0,52 C1 •13. 66:!:0,18 1 CL=0,32..±0,02. • 
'Ito xaoaetCR nonepeqBHX HllnyJI:r.coB, to1 xax noxaaaJI Toxcroal 5 I, pacnpe;u;eJieBI!e 

npotoBOB xopomo corJiaoyetcR c saxouox YaxcBeJIJla-BoJI:r.nllaBa. K tOMY xe peayn:r.
rary npBXO;D;Hr aBtopH pa<SotH I 6 I .ztliH n-11esouoB, tor~a xax B pa<Sote I 7 I 
!SHJIO noJiyqeBO no ~aHHHU . KCCJl8;D;OBBBHit ltOCIIH'I!eCKOrO K3JIYQeBHH JIY'III!ee 
corJiac•e c saxono11 nnauxa HJIH c Jieueltuo-axcnoueunaan:r.BHII aaxouo11. HamH npe;u;
Baparen:r.BHe peayJI:r.tatu noxasHBaDt, qto xparepuex ·.ztliH pemeBBH atoro Bonpoca 
HBJIHetCH corJIBCBe c axcnepaKeuran:r.BHIIH ;u;auBHIIH. Qua raKXe Be;u;yr 1t 3aKBDqeBHJl1 

'litO B CJiyqae ltOCIIH'I!eOltHX JIY'IIBI ;D;JIH onpe;u;eJieBBH BKnyJI:&CB 110%80 UOJI:&30BBt:r.cH 
\POPMYJIOI p z j5.J.. / si.n 'f' · I r;u;e 'f - yroJI BHJieta Btopnuolt qactmnu/ 
C tO'IIBOCt:&ll BeCltOJl:&ltHX nponeBTOB. 

nneparypa 
I. ~o<SpotBB B.A., KoCMK'IIBCKBe JlyqB, r3TTJI, YocKBa11954, ctp.I94, ,pec.IIO. 
2. PeUieg"LJ., SimakV, Vohu8a M., Nuovo Ci.mento X, (1g6o), :f.. 

3• Yash Pal, Pete?-S B., 1'1atema.ti.sk-fysiske !'1eddeeeese;-, 1/Jet Kon-
r;eei.ge Danske Vi.denska8e-r.nes seeska/3, Bind 33 (1964) n7..,tS. 

4, UetpXI~Ka B., Cyx U.,npenpeur ORRE,P-964, crp.28, ~<Saa,I962. 

5. ToJictoB K.~., llpenpuar ORHH1 P-I469, ~<Sua,1963. 

6. a4f H.H~ Kapfon f1.F, Shen M.i:.., Nuovo Ci.mento, XXXII (19611), 9oS. 

7; Jma.ed.a. K. Gvi.cla..n J. Nuovo Cimento XXXII ('f96'1). 1'19'1. 
I I , 

a. Heisen8e"t9, Kosmi.che Sb..aheun9, Bel.ein,t9S3, S. 153. 
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H3MEPEIIH!I HOIIH3AfiHH B ~OTOSMYJI:CCH!IX UP!t 
TEMJTEPATYPE llU!KOrO rEJrn!I. H A30TA 

3. CHKm 1 R. TyqeK 

(Kou~e) 

HaKH npoBe~eBH BSKepeBBH BOBB38UBB no ~BCny npoCBBTOB B nxaCTBBKSX 

THUS HlfK<PH EP-2, o6Jiyti6HBHX W - 11630B8KH KSJI!a 3Beprull. HallepeHBH npo

.BO~BJIBCD 88 n+ -K630H8X OT !O~KB OC!SBOBKH B H8 peJIH!BBBCTCKBX 3J!6K!p0-

H8X 0! ,/L + _,. e +-- pacna~a • OO'J!ytieHHe 61lJIO C~eJISHO B !pax BBpBSH!SX: 

I. UpH KOIIHB!HOll !BKnepatype. 

2. B ZB~KOK 830!8. 

3. B u~o11 reJIKB. 

Ha CJie~ax U-ll830BOB HSilep~SCD BH!Bl'p8J!DH8H 38BBCBilOC!D ~BCJ!8 npoc-

Be!OB ( N ) ot npo6era ( R ) • 
Euna noJiyt!BH!l CJ!B~~e 3H8R8BBH K03~8B!8 J!BHBliHOll SBBBCBKOC!B 

e.nN otenR: . 

I. li. 
2. h 
s. h 

= I,22i' 0,03 , 
= I,O~ 0,02 ~ 
= r,os:t o,o2 , 

UJ!O!BOCTD BOBBSBUBB H8 !pBKSX paJIH!BBBCfCKHX 3J!CK!poBOB BOJ!yt!BJ!BCD 

CJIC~li{SH: 

1.43,4• 01 3 nj-rooMk., 

2. 84- 1 9"1: 0 14 n/ 100Hk.., 

3. 35,5:1: 01 4 nf too,..k. 

1!3 3KCnepzlleH~B CJIC)tyB! 1 ll'fO 3KYJIDCIIH npH BJ!3KBX !eKnepatypax COXp8-

HflDf CBOH perBC!pBpymll{le cnoco6BOCTB C DOHHZBBBBK HOBB38UIIB BpHilBpBO B8 !6~. 

P83BBUH llC&lY 830TB011 R l'BJ!IIBBOl! !8Knepatypol npSR!II~BCBB B6 HB6JID-

ltaJIOCDo 
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BBEJIEHHE ~EKTHBHOCTH UPH H11E11Tl!!H1WIBH 
lJACmt UO BTOPH1IHYJI ti -S:mtTPOHAI 

B ltllEPBHX SJLY'J!I:CH!II 

a.r.Eooc, K.r.Sa~BB 1 T.TeupaJIIIBB 

J!JIH 06JI8C!B nepece~eBBH BOBB38UBOBIIHX !tpDKX B paiOBB 1,5~ ppc < 
2,5raB pauee /I/ <Swr npe;JtJiozeu Ka!Olt ~eBU~IIlt81tD qacu~t no auepl'RBRJI d"
SJieepoBSII. 

PaCCKO!pBII Bonpoc Od ~KTDBOC'!B ~8ftB~ BUX qaC!Bito 

ECD ;JtJIBHil CJIB)tOB B!Opllqula q&CUJt1 BOBB)tBIII!IIX B BB!8pB8JI 1,5~ppc<2 151 
COO!B8!C!BBBBO pal!& f,, f2.·· •• fn B npoCIID!p B8ltM01l ltO BKXOltB CJ!CltOB HS 

811JXIoCD 1 !0. BBpoH!BOC!I> o<SBapyzeBBH . d' -3J!8K!PQBOB BS cX8Jt8X. U-11830BOB 1 , r, ,. 
npofOBOB COO!BB'fCTBBBBO paBBa ~= 1-;t.E exp{-n, C;) Wp ~ 1-;t I: eJ<p(-n: e;) 

• rJte n~, n~ - nxouoc!Ji 0' -SJienposoB ua' CJiexax npo~OBOB • U-lleao'uoB. 

SIMBJttouocu noBclt8 8- - aJJeepouoB IIODO onpeJteut:r. lt81t E • "'!/,, ue. N= ~+ 
1'/'Y'w./ 111P/wp- 'IBCJ!O CJI8XOB, BS ltO!OpHX BS!QeB& ~ - 8Jl8Upo&. c. 

, )lxa BBB,ltBB!HijlBUBpoBaBBilX C.IC,JtOB IIOZIIO BBCC!B Bupai:CBHII ,JtJIII BepOil!HOC!B 

oe:r:t. npupo,u U-11830BOB:~M/~-We -~.vl1-{ '*+A:'+~), npo:ro~oa: ~ '{%,t~)fo
-(~~~+4()a yqH:r!lBa:rD xx a cyxKapB!lX pacnpe)te.aeBBax no yrJia~~, KKDYJIDCall x.:r.x. 

. PaCCIIO!peBHil8 ~piQ".m.l BCBOUSOBBJIBCio B pN -B3UIIOltBICD.SX 

up• auepru 20raB. JlJill 2- • s- ~eBKX BBUIIO;!lelcnd E oaaaJIBC:i 

paB&D 0,64, 0,65 cootBB!C!BeB&o, a B8JinBBiil Pr. =0,40; 0,66; Pp =0,17; 

O,S4; H: = 9,43; o. 

li!TEPAT"1PA 

I. H.H.qBCBBKOB, a.B. Auaou, I.C.TaKB6aeB, •• c. Ctpu:r.ItOB. 
la'M, ~. 229, 1963 • 

~ .. 
I . .. 5 

~ , I 
. . . . . . . ' ' ; . -~. ' ' : . . . . . . ' . ' •. . ._ ' ·. 



:alCTffiE HIIPA I'EJIZH ZS B!lCOKOSHEPI'ltliH!lX 
llPOTOH-HnEPHHX BSAZMOntACTBZA 

I.C.Taxu6aeB, E.B.manarHBa,r.P.ID!epu 

llpOBOAKrCH Cp8BBBHIB X8pSKrepBCrBK reJIBBBHX 'IBCrln C KIHBrB'IeCKOI 
\ 

aaeprael 6o~ee loo YaB za pac~enneHBI ua ~pax ~roauyx~eBB, o6paaoBaHHHX 

npoTOBBKI SBeprBI 9· • I9,5 raB. 

noxasauo, qro ,JtByxsapl!,ltuHe qacrBnH Bwreram :B ~96% CJiyqaeB npa :B3BIIIID

lt6lcrBHHX nep:BB'IHOro nporoHS C rUBJIHIUI H~BIOI Wor03HylllCBB •.. CB'IBHBB o6p~ 

aoBaHBH 6wcrpax ~ep ranas 8a il~ax fig, 81.. ae SBliHCII! or aaepralll aanerall'-. . ' 

111aro nporoaa B BHrepuane 9 - !9,5 raB • x~e6l!erca B npeJtanax /47-5!/Ydapu 8 

38l!HCHIIOC!lll or IIBT0lt8 perHC!PBnlllB li38HIIOltBICT:BHI-/IIBTOlt0 BltOll» Cl!Blt8° H IIB!Olt 

•no JIJIOIII~H•/. 

O!IIB'IBH WBKT OltBOBpBIIBHHOrO .BWIBT8 ltByx rel!BBBHX '18C!Bn,c KBHBTH'I6CKOI 

aueprzel 6oJiee IOO YaB, npu sroii.BYcxasH:Baercs.npeinoxozeaze o6 ax ueaa

:BBCHBOII o6p830B8HHBe 

Ha~lteBo; 'lro aueprerzqecxoe pacnpaltBJIBHBa ~Byxaapa~sux '!acTa~ usuesaeT-

ca no creneuaouy aaxoay B He aa:BHCBr or suepraz nepBB'!Horo nporoua :B pac

CIIa~paBaeKox aurep:Bane aBeprBI. YrJioBoe pacnpe,ll;exeuae aHBao~ponao, npHqex 

CraneR~ BHB30!p0nBB H cpe~HBB yrl!ll lllllle!8 He· B3116HHilrCH npB H3116HBHBH 3HaprBH 

nep:BB'!Horo nporoua. lila ~Byxaapa.JtHHX·qacrH~ c KHHe~H'Iecxo~ aHeprzen ueHee 400 Mau 

B6 H86JIIl~8l!OC» 38BBCBIIOCrB SBBprBB 0! yrna llllllera, 3!8 38BBCHKOCr~ npOHBJIHBTCH 

l!BmL ~ll 6oxee aaepraqmx qacrxn. 

OrKB'IBHO, '1!0 B paC.Bnli6BBHX1 H3 KO!OpllX BCnyCKBilTCH 6YCTpHB HltP8 

railHH, CPBltBBB 'IHCJIO TOHHBX H cepo-qepmlX Cl!BltOB YBBliH'IBB8B~CH H8 !3% B 45% 

COOrBB!C!BBHBO. 

PaCCII8~pHll8l!OC~ yrl!OB06 pacnpaltBliBHHB TOHKBX, CBpYX H 'IBPHllX Cl!B~OB 

~H 3BB3~ C reJIBBBlliiB '18C~BU8KH B 6ea HHX. Cpe,ll;HBB yrllll BHXBTS ~H Capax B 

'18pHHX Cl!BltOB B npBltBliSX OmB60K CO:Bn8Jt81l! ltl!H B38BKOlt61tCrBBI OdOBX rHDOB. 

CpeltHBlt YI'Oil BHJiera rOBKHX Cll8lt0B mapa ,lll!H paCI!IElnl!BHHI C ~SUB rBJIHH. 

KASAXCKH~ rocYnAPCTBEHH!la 
YimBEPCIITET n. C.l. KHPOBA 
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rEHEPA!IHH BTO:mlffillX liAcrmt ZS HEYIIPYI'IU: JC/r 
BSAZ!.IOntACTBHA nm SHEPrnZ !7 raB 

S.B. AHsou, A.X. BIHIUXBH, 
H.C. Crpe~hnou, x.c. Taxadaeu, 
H.H. lJacuJutou, U.H. lllaxoua 

B C0061!18HD npH:BO.llllTCll lt8BHHB no B3ytiBHBil 5ISX) Heynpyrax nBOB-uyKliOHBHX 

B38BIIOJt6ACTBBI npz 3HeprBB !7 raB ll 3Hylllei!B HJI~Op]! ~ -5. AHSXH3Hpoli8J!BC» 

2; 3,- 4- B 5 - xyqeJHB COdHTBa. • llpOliBltBHH 8Halll3ll yrJIOBHX J! BIIJIYlilCHHX 

xapaxrepBC!BK B!OpB'IHHX aapHZBHBllX 'IBCrBn B CHCrBIIB UBHTpa IIBCC /CUI/. 
YrliOBOC pacnpe]!el!BHBB n-aeaoHOB B CUK 8CBIIIIerpB'IHO c nBEoll ll nepBltBBB 

B8UP8Bli6HHB, HO creneH» 8CBKII6!pBB ~86! CO IIHOZBCT:BBHBOCT»D. CpeJlllBB 

3B8'1BHBB BIIJIYlilC8 B!OpB'IBHx ll-IIB30HOB B CllK C 1J1exaqeHBeB BHOZBCTBBBHOC!B 

na,ll;aer or 0,93 ra:B/c ltllll ~yxnyqema ltO 0,57 raB/c ltllll naruyqeuax BSaHxo- · 

ltBitCrBBI. 

Yrxouoe pacnpe,ll;aneHBe nporouo:B raKZe acx1111erpH'IHO c nexox B 38.llll811 aanpaB

liBBHB, HO creneB» 8CHKII8rpBH, ll O!l!B'IBB Or ll-IIB30HOB.CO IIHOBBCrliBBBOCrAD 

Be B3118HBBrCa. B BllnYli»CBOB cnexrpe nporOHOB ~8dulllt8BTCH Jtll8· IIHKCHayBa: 

. npB p"-q2-0.Br..8f~up";.t,8-2,sl3%. CpeltBBlt BJIIIYlllC nporouo:B B CUI ltl!B qerHO-:

JiyqeBHX B38BBOJtBitCrBBlt ( fCp -co6HTBH) nO'ITB B JtB8 p838 60JIJ.IIB, 'IBB ,lll!H 

HB'IBTHD-JiyqBJIHX B38HIIOltBltCTBBll (fi:h -co6YTBH).liOne~B'!HHEi IDmlJihCH ltilS 

npo~OHOB B ll-K830HOB pSBHH K6Z.ll;1 C060it B paBHH ~ 0,5 raufc. 

X) liacr» ,ll;ByxXyqBllllX B ~pBXllytiBBllX B38BHO,ll;BICr~HI 

odpadorana B Byltane.re. · 
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B03!.101HOCTH ~OT03MYJII>CIIIOHHOro I!ET01!A nm AHAJm3E. 
CTIEKTPA UACC BILN -B3AIIIM01!E£!CTBJIIRX nm 7,5 1'2B 

A~H.Eacaua, O.III.BonKOBa, n.H.KaracoBa, 
·A.A. JloK!HOBOB, A.H. llauou!oBa,JI.H.MxxalnoBa, 

I.C.TaKII6aeB 

nna aBSXII3a IICnOJIL3yn!CH 3- H 4- ~eBHe ~IV -B3aHKO~e"C!BHH, 
o6pB30BaBHHe B ~!03UJ'JIDCHBo TaR KBK ~OXH Benpoz~eB!H~BnHPOBaBHHX BHCOKQ
SHeprB'IBHX npo!OHOB Ba O~HO B3aHUO~e~C!BBe uana (--O, f ),Bee 'laC!BnH, npz
po~a KO!OPYX Be onpe~eneua, CU'fBnBCL nBOBaD. i&II!IYnLC .~aKKX qaC!int onpe
~enRnCH Ke!O~OK MOH!e-Kapno. 

fioJI;yqeHHH~ B pes;yJIL'la!e !aKO~ onepBIUIB cnelt'fp~ KaCC Dn- B TIP-nap .llllH 
Bcex sapKKeBHYX 'aC!B~ xopomo cornacyeorca·c pesy.nLoraoraKB auanzsa cnyqaeB, 
o6pa30BaBuHx B BO~OpO~HHX II;y3HpLKOBHX uauepax npH cpaBBBMHX SHeprBHX. 

O~eueuo, qoro~I/4 4- nyqeBHX Bsaauo~elc!BBI z~eor c o6pasoBaBBeu 
BJ'KHOHBO~ zso6apu c uaccol !,24 raB. 

BepoaoruocorL poJQeBBll A 11e SBBBCB! oor BBJIJAIBK nepuaBaeuoro 
BIIIIYJIDCB. 

OE IIICKJIIJllEHHIII JrnCTOPCIIIa B fiZ!EP!ruX SMYJIH:IIIRX 

s.r.EOoc, A.m.ratTIBoB, I.C.CtpenD~oB, I.e. Tax~daeB, 
P.A. TypCJ'BOB, l.fl. qacBIKoB 

IIICCJie~e!CH BOnpoc 0 BJIBHBBB ~BCTOpclll npz onpe~eJieBBB BHeprBB 
'laC!~ B ~epBOI 8Ky.nDCBB Ke!O~OK HBKepeHBH KBOrOKpBTHOrO pacceHBBHoAIH 3!01 
~BJIB BCnOXLSOBBJiaCL 3UJ'JIDCBH Hi&K~H-P, o6nyqeHB8H npo!OBBKB C aueprzel 3,5 B 
IO raB; · a oraue au;ynDCBll IIIJI~p~ G- - 5, o6n;yqeuua11 npoorouauz c sueprHel 
20·raB 11 n-uesouaUB c auepr•el I? raB. HauepeuBa, npoBe~eHBHe ua n;yqxoBHX 
'IBC!B~ax, nOKB3HBBM, '1!0 BeJizqzHa ~C!OpCHH CHJILHO 38BHCH! 0! ;yrJia norpy
_liBHIIll !p8K8 B 0! .lll[HBH lt'IBil'tll, BB KO!Opol npoBO~!Cll onpe~BJieBBe SHeprBH. 
HalAeBH rpaHB'IBHe ycnoBHll onpe~eneHBll aueprxz .llllH pasnzqBHX ft'leex B·aaBHCH
uo~B 0! yrxa norpyzeBBll ~ • 8!11 ycJIOBHH ~OC'lBEHKH Ba CJie~SX BTOPB'IBHX 
'laC!~ C 'f < S0 • · B nKJJX CJiyqBHX BCIOIIl'leHBe ~C!OpCHI KBK C nouoii(Jd) KBfO~a 
~ay.nepa, !8K B C BCnOJIL30BaHBBK Tpe!DBX paSHOC!BI KOOP~BB!,~Be! COBna.a~e 
peSJ'lU>!8!H1 '1!0 no~'lBBPJQae!Cll ~8HBHKB1 nonyqeBBHUH Ba orpeKBX B!Opii'IBHX 
11BC!~ llapN-BBaBKOJ!BicorBBI npa auepru 20 raB B rrN - BSaHKo.Jteltcual npx 
aueprn I? raB. · · 

B ~ae KeJIOI C!a!BC!HKII BSKBpBHBI B Be3B8'1B!BJILBOrO BKJIS~a KYJIOBOB
CKOro paCCBIIBBB JipB IICKmD'IeBBB .llBC!OpcXI CXe~e!.O!.)la!L npe~nO'I!eBXe KB!OJ11 
~ynepa. 
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B3AHMOnEACTBIIIH AHTHTIPOTOHOB C IIIMnYJ!bCOM 
3 rSB/C CO CBOE01!Hil!.IH H KBAOOCBOE01!Hlllllll 

IIYKJIOHAMH Hl!EHIOA SMYJIWl.UI 

B.A.EO!BBH, I.C.TaKH6aeB, K;B.mapanoB 

B C'lOIIKe lt~epHYX ~!OSKy.nDCHli, o6JI;yqeHHYX aHTIIIIIpOTOBBKB C HKnyXDCOK 
3raB/C 9 6aJIB 0!06paBH ,lll[H. SHaXH38 C~8B 9 KO!OpHe KOZHO 6H~O HB'lepnpe!B
pOBS'lL KBK Beynpyrze B38HKO~e~C!BBH CO CB060~BHKH H EB83HCB060~UJ/I 
BJ'KnOHaux. Bcero 6uno oTo6pauo I62JlJ'·H I77Jin -co6u~z~, BKnD'IaH o~uony
~eBHe cnyqaz C yrnOK paCC6ltBIIlt 60JIDH6 5°. C~BXSHS IIOIIH!Ka pa3~8XB!L 
aHaXH3Hpyeuue C06H!IIH Ba aBBHrHn~HOBBHe peaKIUIB H peaKUHB DpOC!OrO 
KHOKeC!BeHHOrooo6paSOBBHHB IIBOBOBo 0!BOmeBHe Ce~eB!llt DPltKOrO pO~BBilH 
nHOHOB K ceqeuHD aBBHrHJIH~B·.llJIHjlp- BSBHUO~eltcTBBI noxyqiiiJIOCL aeffp~ 
= 0,54± 0,09. fio ~aBBHN, nOJIJ"'BBBHK C nOKO~ BO~OpO~BHX nyaupLKOBHX 

' 

Kauep B paCCIIIB!PHBaeuol 06JiaC!H BHeprllll /I/, 3!0 O~BomeB!le paBuoa:;,.pe,57:t0,08, 
Cornacze pesynL!B!OB yuaaunaeor ua oro, qoro ~oToauyxLCBOBHaH Ke~o~a ~aeor 
·uenJIOXOit pesynLTB! npH HCCJIB~OBBHBH O'lBOmeHKH ceqeHHit peax~B Dpsxoro 
po~eBIIH IIBOHOB H BHBHrHnBneBo .HCDOJIL3J'lt ~BBHHit ~a~, KH npOB6XB BBanorH~
BHlt auan11.3 .llllll pn -BSaHKO~e~C~BBii. BeJIH~HHa ~,nonyqHnBCL pBBBOii · ce(Sn.""' 
=0,1J4;!;0 109 • S!O! peayJIL!B! yKaaHBaeT 1 q:ro .llJilt pn -B3BHHO~eltCTBHit BKJI~ . 
B ceqeBBe ueynp;yroro BSaHuo~e~c!BBlt o:r nponeccoB npauoro po~eBBH IIHOBOB 11 

, .SHHBrltlJIJtnHH 'lBROii J:e KSK H .llJill pP -B3BHU:O;l!elic!BJ.tlt. 
B pa6o!e npoaBaJIB311lpOBBHH yrnoBHe H HKIIJXDCBHe xapa~epHC'lHBII BTOPH'I

BHX n-:ue'ao~OB B npO!OHOB H aBTHDPO'rOBOB. Ha6Jrrmae!CH Y~ODJienopHTeJIDHCe 
COrJISCH6 C ~BBBHKB ,I!pyrzx BBTOpOB. 

JIHTEPATYPA 

1. T. Fe1.8ef, II.Fi1.estone, J Sandweiss et at.J Phys. Rev., v f31, B12SO{-t965), 

PACCERm'!E r KBAHTOB B ITOJIE fll!PA C OEPA30BAHHEII 
TIAPbl 

~.r.HeneXBB, H.TypyxaHo 

llpe~~BBB!B DOIIH!Ka 06BapyzeHBR Beynpyroro pacceHBBlt BHCOKOSBeprH'IBHX 
iJ)o!OBOB B Jcy'JIOHOBCRC?K none ~pa C o6pa30BBBBeK SJieK!pOHHO-II03HpoHHOii.napH. 
ilOBCK nap BeJICH B 3MyJIDCHOBHOii KSKepe, 06JiyqeHBOit il-Ke30BBKB C BIIIIIYXDCOK 
3,6 raB/C, DO IInOI!IB.ltB H,Ba'III:HaHll3 Bepnusyze BalAeBHO~ napH,B)tO.l[]) nyqKa. B 
3!0111 C~ae naps BBXO,l!BJIHCL C 6onLme~ BepOH!BOCTDD. 

Ha ~aHHYX BepOH!BOC!eli BBXOli,JteHJJll IiBPBHX B B!OpHX nap, a !BKJ:e 
nocne ~OKB3B~BXDC!B8 !Oro, q~o npo~pnzeBBe 6HCCeKTpBCH BTOpolt napu H&npBB
JieBO :a BepmiiiBJ' nep!O~ napll, 6WIO C;!tBJISHO 3BKJID'IeBXe 0 KoppBJIHnHH BalAeBBHX 
nap. 

SsepreTH'IecBBit cneKTp r'-EBaH!OB nocorpoeu no aueprBsx,onpe~enes~x 
no yrnau paCKpH!BB nap. 

He 6HJIB 06Hap~HH UBKCHUJ'KH B 06JiaC!B 70 MSB H/24Q-270/ llaB, COO!BB!-
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C!BYJ!~B tft B 'lo_ll830Ba~~ 3roro llO:IBO CSHJro omt)ta!:&1 yqii!W!all cpaBBB!eJlloBO 
dOJIIoJIIBB yr11.1I. 1, ltO!Op!iB )tOJIZl!H dii!lo llBS)tY ('-KBaftaiiH 0! pacna)ta nD B p O • 

Cnelt!p ~elt!HBBilX.IlBCC~ -KBaBTOB ue npoTHBOpa~T npe.~tnoJiozeBBD1 
~!0 ORB nor,yqau!Cll npB pacna)ta ~aC!H~ C ll8CCOI nOKOB1 p&BBOI &ynm. 

TaltXIl odpa30il1 BCB COBOKYnBOC!:r. OCodBBBOC!BI Badn~aeMHX BallB nap 
corxacyeua c npe.~tn~ozeBBell1 ~ro aueet. Kecto npo~ecc ueynpyroro paccaBBBB 

r--ItBaHTOB B n~e ll.ltP8 C 00pa30BaBBBil naps. 

O:S HCTIOJILOOB.Affi'IH !U!EPII!U S!.IYJIICHtt COBMECTHO C 
flY3iPLKOBliiiH KAMEPAMH /I/ 

B.H.OcrpOJKOB1 U.B.CTadHBKOB 

. Ueto)t ll.ltBPBHX 3KyJI:r.cBI1 npHilBBRD~ICH ~ll )t8!8JI:r.Boro B3~BBBll ll.ltBPBilX 
pac~enJieuxA ~acrH~aKH BHCOKBX auepral, noaBanHer peracrpapoBar:r. acnycKSall!le 
npa aro• BropB~Bile aapHZeBBHe.~acr~ B mupoKoK .ltHanaaoue auepral. O.~tuaxo 
BBdOJI:r.mall CKOpOC!Io npOCil~rpa odnyqeHBHX 3KyJI:r.cHI BBC:r.U8 CKnloBO orpaagqauaer 
ero npHKBBHilOCT:r. ~ll BCCJIB)tOBaBHll pea~l C lleJlilll CB~BBBBilo KpOilB roro, 
HllBm!Cll llB!O)tH~BCKHB rp1)tBOC!B B H)tBB!H~HKS~HH ~aCTH~ 1 BB OC!aBaBJIHBSDmHXCll B 
~O!OCJIOBo 

Ue!O)t nyaup:r.ROBHX Kallep1 ycrpaHHD~I B 3Ba~H!eJIIoBOI C!BnBBB JKaSaBBilB 
BB)t0C!S!KB1 JIHmaer 1 O)tBalt0 1 B031lOZBOC!H BH3yaJI:r.HOrO BadnD)tBBHll aapaSBBBilX 
~acr~ uecSOJI:r.ux auepral /coorBercrByD~X npodera• I-2 llll B ZH.ltKOCTH/. • aro 
OdC!Oll!BJI:r.c!BO,BBCOilHBBBO,)tBJiaer HBUOJIB!lll aBaJIH3 ll.ltBPBilX pac~enJIBBHI. 

Ha• npe)tcTaBnHercH, ~ro 3TH Tpynaocra B auaquTeJI:r.aol creneBH Koryr dll!:r. 
JC!paBBHH1 BCJIH ucnan:r.aoBa!:r. ll.ltBPBYD 3KyJI:r.cHm KaK KHmeH:r. B nyaup:r.KOBOI Kallepe 1 
nanonnennoi·Kaitoi-JIHdo rHZeJiol ZH.~tKocrLD. Kauepa .ltO.liZBB dar:r. cuadzena •arnur
BHK nOJIBK )t.llll aBSJIHSa CJIB)tOB diiC!pYX qacT~1 HCnJCKSBilllX B 3B83)t8X Ba H.ltPSX 
3KyJI:r.cBH H BllXO)tllmux H3 ~TOCJIOllo TaKHil odpa30il,BadnD)tBHBB B 3KyJI:r.cBH )tS)ty! 
CBBABHBH o qacTBnax necSOJI:r.mHX aueprul, a xaKepenHH ua crepeo~ororpa~HHX nyaup:r.
KOBOI.KaKepu n03BOJIH! npoanaJIH3HpOBar:r. BHCOK03Hepruqsym EOKnOBBB!Y 3!BX pacmen
JIBBBI1 npuqell nOHCK C~~SBB BB)tBTCH BS CBHilKSX C doJI:r.mott CKOpOC!IoDo HaKepeBHB 
CJIB)tOB B8 BBX ijOK~er UPHYBpHoe/c roqaocrhD )tO 0 15-1 llll3/ paCnOJIOZBHBO B 
3Ky.llloCHOBBOil.CJIOB !01 3BB3~ 1 B COC!aB KO!OpOI BXO)tH! 3TH CJIB.ltllo 0)tH03BaqBOB 
COO!BOMBBBB llBSJIY BadJID)taBKOI KaprHHOI B 3KyJI:r.cHH H Ba crepeOCHHUKB JIBrKO 
UOXBT d!lr:r. ycraHOBJIBBO nyrell HSUBpBHHll yrJIOB B no BHAY CJIB)tBo ~

0

-llBSOBH B 
~-KBaBrH llOry! dil!lo aaperucrpHpOBaHH no CJIB)tall 3JIBK!pOHBilX nap B Kallepe1 

BanOJIBBBBOI ZB)tEOCr:r.D C ll8JIOI.pa)tHanHOHBOI )tJIHBOI. 

KOBC!PJK!HBBO raKOB ycTpOIC!BO UOZBT dur:r. BilnO.liBBHO B BH)tB ny3Hp:r.KOBOI 
Kauepu C KaBBJIOil nocepe)tHBB /l/1 B KO!Opol nOKB~ae!CB 3KyJI:r.cBH. mapHBa ~ 

m· 

cSoucSapABPJDmHX qacr~ orpaHBqeua ceqeBHe• 3roro KSH8JIB,B raKBK odpaaou 
Ba n~KB aKCnOBHpyerCH JIHIDI> S!alyli:r.cBH • npa KaltCJIIJISJlltBOll aarpyaKe SllJJI:r.cHH 
nOTOKOU nopH)tlta l06qacrH~/Cy2 llOXHO npoHSBBC!H )tO 1000 CHHMKOB des CllBBil 
KHmeBH1 a npu o:su;naeMHX a~elt!BBHWC ceqeaH!IX pea~e IO- 2 7 cK2 qacroTa 
nOHBXBBKS COdH!BU na CHBKKSX dyABT paBHS 1/10/(npH od~el TDn~Be 3uyJI:r.
CBOBHHX CJIOBB ! cu). 

npzuepB!le oneHKa noltaaHBaET, ~o noacx 11 ocSpacSorKa codurua STBK 
llB!O;llOK 1CKOpllC!CH B HSCKO.llloltO paa. TaKOB KOildBHBpOBSHBOe BCUOXL30BaHB6 
nyaap:r.Ko~ u auyx:r.cHOHBilX xauep KoxeT dHT:r. noxeaH!lll n aKcnepauearax 
no acCJie.~toBaBBm nponeccoB l[)tepaoro norJIOIII6BBH n - a K -11eaoaoB1 
)tBOIHOI nepeaapH)tKH n- UB30BOB 1 KB33Hynpyroro paCCBHBHll dHCTpllX 
npOTOHOB H KBSOBOB Ha n]tpaX auyn:r.caB C BHXBTOU qacrHn BB60JIIomBX 3HepruR 
/peaKnHH una (p, pal.) I 11 r .;n • 

Jlu:repa:rypa 

f. i.. Cu.enil)o, Hf'1a"L);.. RSJ :lf, 1otto (-t96o) j 

n. 8agetn, 8. BonoUJyk .Ykp. q:>U-.3. :>H:ypH./_0. r~Z. 
r -t96-f J, .., a-t 

II 



HCITO.III>30BAHHE <roT0311Y.!IbC~ B mmY.!IbCHOM JJAI'!IHTHOM ITOJIE l!IDI }l3yqElUUI 

ITEPH<f?EPHIIEXJKHX .!!JlEPHllX B3AHilOl!ELlCTBIDl 

J!.A. ra.ctas,.r.B. JAauoa 

I. OcodeBHOCTR ~t03yYXoCBOBBOII uetb~KB npK BaRHqBK KKDYXLCHOrO xarHBtBOro noxa 

oxaronpxa:tctayDt Hccxe,liOBaBHD nepa~epxqecxax npo~eccoa, caasasssx c uanoll nepe,11aqeH 
BKDYXLCa R aseprHH B~py-KHmeBH H C B03KOXBHU B03dyz,lleBBeK sanetaD•ero BYK!OBa ,110 H30dapu. 

2. l!na nepaaqsom sseprxa 20 rsa a uacc xsodap se casme I,6 raa/cK2 xapaxtepBBe 

asaqeHHa npoctpasctaessux yrxoa pasneta BtopKQHHX qactx~~ 3°, qto cootaetctayet AJBBaK 

cne~OB DOPSAKa I- I,5 CK.B OASOK cnoe. 

3. ITpa xarsatuou none I80 Ka uarBHTHoe otxxosesae qacta~ c BKDYXLcou p sa L 
II L ]) - sqo e·cu.; • • sqe Ke coctaanaet ,.,ar{r.I(J pc (r.!JC) npH myuax, CBll3aHRHX c 

paccea:sxeu ]) c J = 60 
D L~h. (o•) H c yqe:rou ,liHCtopcRH 8"rl-;;.~t.."-

KyA. MK PJ3C(19<>} ...., -

4o 0THOCHteXLHall: OmHdXa onpe~eneRBll ~eKtBBHOI KaCCH yKa3aHBBX K30dap B 2-3 pa3a 
xyqme, qeu se:roqsoctB xauepeHHa: aunynocoa,w coctaBna:et B sawdonee onaronpaa::rsux ycnoBHHX 

(~yxqactKQBBH pacnaA caxoll nerxoR xaodapu c t1er a !240 Msa ) B cpeASeu ~ 5~. 

5. Ecto ocsoaasaa cquato, qto npa otOope coouult c uaJlHJOI N~,( .... 3) B n 5 (2+4) 

,liOXS paccxatpHBaeusx COOHtBII cy•ectBeHBO noasmaetCHo 


