
R· 86fl 
06 'bEllVfH EHHbl .i1 

VfHCTVfTYT 
~llEPHbiX 

MccnEllOBAH l1 H 
lly6Ha 

~ • -• • ·• s = :r :s: ... ... 
A. • ... ... 
I 
! 
2 • lA 

~ 

p -2472 

¥i.3. ApTbiKoa, B.C. 6aparueaxoa, C.M. EnHceea 

tt6S 

BHYTPH~DEPH~E KACKAD~ nPH 
CBEPXB~COKHX 3HEPfH~X 



38/I np. 
1:vf.3. H 

tacKa,D;~ 

iiX • •• 

f&, N{: -

ff~ /.§8 
f~~~ 

... ~ 2-'1 

' 

' I 

p -2472 

11.3. ApTblll:os, B.C. BapameBJ[oB, C.M. Enacees 

BHYTPHRnEPH~E KACKAn~ nPH 
CBEPXB~COKI1X 3HEPI"HRX 

Hanpasneao B R<l> 

:r "<or "lit -- - .. 

-~ · . 1"1 ... ~ 



Bo BCell o6nacTH ycxopHTenbHblX aseprxll, BDnOTb JlO T - 30 rae, H3BeCTHbte SKene-

pHMei!T8nhHble Jl8BBbte DO seyupyrHM B38HMOJleitcTBHIIM '18CTHU C 8TOMHbiMH 11Jlp8MH xopomo 

cornacy~CR C MO}lenh~ BByTpHHJlepsoro K8CK8Jl8 0 paCCM8TpHB8GMOrO X8K CepHII H838BHCH-

/l/ 
Mb!X JlBYX'I8CTH'IHblX B38HM0.!19IICTBHII , npx 6onbUIHX 3HeprHHX p8C'IBTbl CT8HOB>ITCII qpe3-

Bbl'I811HO TpyJlOGMXHMII, D03TOMy paanH'IHblMH 8BTOp8MH JlO CHX DOp paCCM8TpHBanRCb AHlllb 

OTJl9AbHbiB '18CTI!bte CTOpOHbl p83BHTHH T8KHX K8CX8JlOB, 

B aacTo•nnell paooTe npHBBJlE'Hbi peaynLTaTbr ,uonyqeaabte ups pac'leTe nonaoro eayTpH

HJlepaoro K8CK8Jla. npx Bbl'IHCneHHIIX Obtno Y'ITeso, 'ITO Cp9JlH '18CTHU, o6pa3ytolllHXCII B ae

yupyrHX N - N H "- N cTonKuoaeHRHX HMeeTcH nHJlHpytomall 'IHCTHUa, yaocsma11 oxono 70% asep

rxs aaneTatomel! 'IHCTHIIbt, Pac'IP.Tbt Bbtnonaeabl MGTOJlOM MosTe-Kapno sa aneKTpOHHbtx Ma-

UIHH8X OHHH. 

KaK BHJlHO H3 T8611Hllbl 0 HMeeT MeCTO p83KOG p8311H'IH9 Me)I(Jly 3KCnepHMGHTOM H Teo

pxel!, Ocooeaao CHAbHOe paanH'IHG aaonto}laeTCR Anll Cp9AH9l! MHOlt<ecTBeHHOCTH po)I(Jlato-

UIHXCR '18CTHUj Jlllll Jlpyr'IX BGIIH'IHH 3TO p83AH'IHG RBIIRBTCR He CTOIIb cymeCTBeHHbtM
1

H ero, 

BOOO!Ile roeop11, MOlKHO ycTp8BHTb COOTBBTCTBytoltlBM BapbBpOBaHHeM liCDOllb30B8HHblX npH 

pac'leTax aKcnepst.eeaTanbHblX AaHHblX no BbtCOKoaaepreTR'tecKHM N -N II tr- N B3aR-

MOAei!CTBHIIM ( B npeAenax OUIR60K HX H3MBpeasl!), 0AH8KO 3KCnepHMGHT811bHbl9 H TeopeTB-

'leCKHe 3H8'19HRII MHOlt<eCTBGRHOCTH He yAaeTCII YCTp8HRTb HHK8KIIM pa3yMHbiM B8pbHpOBa-

HHeM STJIX Ll8RHbiX. 

npeBbllliGHHB paC'IBTHOl! MHOJKBCTBGHHOCTH HBA 3KCnepHMBHT811bHOil OOYCIIOBIIGHO ll OC

HOBHOM BKIIHAOM MBAllGHBO TepRIO!IlGl! CBOIO aaeprsto CTeplt<HeBOI!, IIHAHpytoiUell 'IBCTHUbl, 

EcnH <>TOT BKII8A HB Y'IHTblB8Tb 0 KBK <>TO -6btll0 CABIIBHO B paooTax/
2
/x/, TO peaynbTBTbl 

pBC'IGTB OK83biBaiOTCR AOBOllbHO onR3KHMH K A8HHblM ODbiTBj OAH8KO H B 3TOM cnyqae Be-

x/ /2/ 
B paooTax aseprus qacTsu, po)I(Jlatomsxcs e N -N H ~r-N cTonxsoeesssx, on-

peAensnacb pa3birphtBaaseM axcnepsMesTanbHbtX cneKTpoe, Tax xax nHAHpytomse 'IBCTHDbt 

DpH T >> 10 rae A8~T He3HB'IHTenbHbie BKII8Abl IIHUib B ABIIBKHG "XBOCTbt ·" 3THX CllBK

TpOB, TO BBpoRTHOCTb TOro, 'ITO KBKBR-IIHOO BTOpR'IHBR 'IBCTHUB DOIIY'IHT 3 HBprHto, 3HB'IH

TenbHO npeB.blW8JOUlyJO 3HeprHIO OCT8RbHbiX qaCTHn, Qqeab Mana. no aTOMY BKnllll nMnHpyJO
IIleA: '18CTHUbi 8BTOM8THqecKH HCKnJOl.l8eTC9. 

3 



nB'IHBa D . soapaeTaeT nee *• aaweTao 6wcTpee npx ysena'leHBa T 

ayeT R3 axenepaMeaTa. 

, '18M STO cne· 

TaXHM o6pa30M 0 B B8eTOlilll99 Bp9Mli H9T T90pHH ynosneTBOpRTenbHO ODBebiBBIOIII911 

axcnopaMeHTanhawe naaawe no ayxnoa- RaepawM B3aHMonelleTBHltM npa esepxsweoKHX aaep

raax T >>10 ras. 06menpRBRTBR Monenb BHYTPRRnepawx JI:aexanos npa &TRX aaepraRx 

OXA3~Ba9TCR HeCOCTORTenbHOA. 

M br 6naronapaw n.H. Snoxaauesy R C.A. CnaBaTRBCXOMY aa o6ey~eBRR. 

n R T e p a T y p a 

I. 11.3. ApTblXOB. B.c. SapaweaxoB, c.M. Enaeees • .Hnepaall <j>R3HJI:a. ( B ne'!aTR); 
npenpHHT OH.HH ,P-2279,,lly6Ha ,1965, 

2. B.c. SapaweaxoB, C.M. EnaeeeB. npenpRBT OH.HH ,P-1678 R P-1796' 1964 ; ,HasecTRlt 
AH CCCP, 29, 1631 ( 1965). 

3. S,LaJ., Y.Pal, R,Raghavan. N.Lcl.Phys,,:g. 415 ( 1962), 

4. B.s. 4>peTTep, n.4>. Xaaeea. Tpynw Me~yRaponaoll Koa<j>epeanRH no KOCMH'I9CXHM ny-
'laM, Mocxsa. 1, 134 ( 1959). 

5. L,F,Hansen, W,B,Fretter, Phys,Rev., 11§_ 812 ( 1960), 

6. E.Lohrrmnn, M,W,'Teucher, M.Schein. Phys,Rev,. 122, 672 ( 1961). 

7. H. H. rypeBB'I, A.n. MawaKOBa, B.A. Haxon&exall, n.B. CypKOBa. )f(8T4>)M• 265 ( 1958). 

8. )I(. C. TaKR6aes, A.A. noxTHOHOB, n.A. CaabKO, U.H. lllaxosa. Tpyaw Me~yaaponaoll 
Koa<j>epeanaa no JI:OCMR'!eexaM ny•u!IM 1 Moexsa, 1, 51 ( 1959). 

9. A.X. BM RHUKHII, H.r. romiK, )I<.C. T aKR6aeB, H • .R. 4acaaxon. Tpynw Me~yaaponaoll 
KOH<!lepeHQRH no XOCMH'19CXRM nyqat.<I, Mocxsa • ..!,. 61 (!959), 

10. T.n. !Taaapesa, n.A. Ycax. Tpynw Me~yaaponaoll KOH.PepeHQRH no XOCMR'I9CJCHM n.f'IBM, 

M v CKBII • .!t 71 ( 1959). 

11. B.Edwards, J,Losty, D,H.Perkins, K.Pinkau, J,Reynolds. Phill, Mag, ~ 237 

(1958). 

PyKonaeb nocTyrrana B aanaTen&CKRft oTnen 
27 BOS16plt 1 965 r, 

4 

BeJIHtnfHa 

n. 

n• 

r. f3B 

Pl. f3B/C 

T, 

!( 

IC 
2~ 

5C 
roc 
35C 

r 
I 

50( 

roc 
JOC 

IC 

IC 

2: 
roc 

IcY -
e rpaAyCH 

Ko 
IO-
roc 
50( 

roc 
rooc 

n . R n • - epea 

r. - cpea 

p.).. - cpe. 

OK• - yro1 

T - KHHe 

¢ - B38H 

Bee npaseneaa1 



upa ysena~eKHH T , ~eM :no cne· 

:H YllOBil8TBOpiiTBilhHO OUHCbiB8JOII!811 

KMOil8iiCTBHliM npH CBBpXBbiCOKHX SHBp

epHbiX H8CX81lOB UpR STHX SHeprHHX 

8TRHCXOMY 38 oocy~eHHll. 
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B H31lBTBilhCKRA OTilBn 

965 r. 

Taonaaa 

BeJIK1UfHa T, r3s l!,D;po TeopKa Om»TH 

n . roo ci2 ro,5 : 0,6 5,6 + 0 /31 - r' rf4/ 4,5 + - 'rf5/ 4,0 + I, -
roo ~ !5,4 + 0,8 - I,8161 250 <P 3!,8 + !,6 !2, 9. + 

500 <P 46,6 + 2,8 !8,8 + 4 /7-9/ , 
rooo <I> 6!,3 + 6,! 
3500 <I> 22,5 + y61 

n, 75 <P 5,5 + 0,2 5, + I 6/7/ , 
500 <I> !6,8 + I,O 4 + o,sl7, ro; 

rooo <P 2I,3 + 2,I 
3000 ~ 4 + I,6171 

r. r3s roo ci2 2,I :! O,I 2,9 + 0 f 31 - 'gl9/ roo ~ I,5 + 0,07 2,4 + o, -
pla r3B/C 250 ~ 0,48;!: 0,05 0,4 + o,I/61 

IOOO ~ 0,49 .! 0,05 

IcY - IcY <P o 63 + o niiii , - ' . 

~~~. rpa,D;ycH IO-roO ci2 I2,3 :! r/5/ 

roo c:I2 9,3 + 0,5 -
500 <P 5,I ! 0,3 
roo-rooo <P 7 + 0,4/B/ 

rooo <P 4,0 + 0,3 

06oaaa~eHHH: 

n
8 

H n. - Cp9.UHH9 "'HCn8 p0}K.ll810IUHXCSI 38pSDK9HHbiX nHBH9BbiX H K8CK8.llHbiX qaCTHU; 

['a - cpBilHllll KHHBTH~BCKBll 3HeprHH llHBHBBblX ~BCTHU ( 083 llHilHpyJOII!Bil); 

p_j. 
0 

- cpellHHII nonepB'IHb!A HMnynhC llHBHBBblX 'IBCTHU; 

0
100 

- yron, B KOTOpblll BnBTBeT fiOilOBHHB BCBX llRBHBBb!X 'IBCTHn; 

T - KHHBTH'IBCK8ll 3HBprHR HBilBTBIOII!Btl KOCMH'IOCKOII 'IBCTHUbl; 

¢ - B38HMOilBllCTBHQ C ~TOSMynhCHBll. 

B ee UpHBBilBHHblB BBllH'IHHbl OTHOCSITCSI K llBOOp!iTOpHOII CHCTBMB KOOpllHHBT. • 
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