
;;,. ~LJ 

OEbEnMHEHHblt1 MHCTMTYT 51nEPHbiX MCCJlEnOBAHI-111 

5" Jj) Jla6oparopHS1 reopeTH'leCKOH <j>H3HKH 

D-520 

B.C. BapaweHKOB, CSIHb JlHH-'18H 

LIE YfCTBVf TE J1bH A.H '4ACTb AM nnVfTY nbi 
YnPYroro PACCE.HHVf.H 

nPVf BOnbWVfX 3HEPrl1.HX /;1'-
6

1-. 
r/;fo &UP, 1~, ~~3#, P 1.., I · 

Jl y!SHa 1960 ro.a 



B.C. BapaweaKoa, CRHb LlHH-'IaH 

LIEVICTBHTEnbHAR LIACTb AMnnHTYLibi 
YnPYroro PACCERHHSI 

nPH BOnbWHX 3HEPrHSIX 

D-520 

Hanpaaneuo a .QAH. 



A H H o T a u H g 

' ' 

npHBe,lleHbl apryMeliTbl B nonb3Y TOI'O, 'ITO .lleficTBHTenhHaH 'laCTb aMnnnTy

.llbl ynpyroro pacceHHliH no.n HyneBbiM yrnoM B na6opaTopHoii cncTeMe Koop.nnHa-T 

ci)% (E) npH 6onbWHX aneprliHX CTSHOBHTCst_!nOCTOHHHOii: .e.:.... $;t (E) Z- 0,33•10~~"" 
. ' £~0o 

a ceqeune ynpyroro rie.nR¢paKuHOHHoro pacceHHHH y6wBaeT c pocToM SHeprnn ' 

K8K ~ /e2. • 
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1. B pa6oTe 6bmo nonyqeao "npaBHno cyMM" 

r.ae 

Jil-1. 8os d. E 
A (f-)•ll (Oo)::. ...._1 -t. -f;,,_ X [ 0"'_ (E) - <1"+ (E)], 

r- f.L 
Ill 

6(E) = [~-(E)- ~-t-CE JJ /E 
) 

~:t(E)-
:;, 

O±CE) -.aeiicTBHTenhHaSI lJaCTh aMnnHTy nEt ynpyroro paccenHHSI,- a ce-

lJeHHSI B38HMo.aefiCTBHSI 7[1- H Tt- -MeaoaoB c npo.ToHoM. Ecnn HanecTHoe aaaqe-

HHe nOCTOSJHHOii 6 ( 0o) t TO COOTHOWeHHe ·11 I OK83b!BaeTCSJ O'-leHb noneaHbiM 

.anst. npHnO)KeHHil .aHcpepCHOHHbiX. COOTHOWeHRfio . 
1:.11' 

M hi noKa)KeM, lJTo 

9TOr'O, COOTHOWeHHSJ. 

~(oo)= o If paCCMOTpHM HeKOTOpble cne.aCTBHSJ 

8KcnepHMeHTanhHbJe .aaHHbte yKaabtBaiOT, '-ITO cetJeHHSJ naaHMo.aeficTBHSI tJac

THU npn 6onhWHX aaeprHSix cTaHOBSJTCSJ nocTostHHbiMH Hnn, no acstKOM cnyqae, He 

121 
eoapacTaiOT -. B cooTBeTcTBHH c aTHMH .aaHHbiMH Mbl_}tpe.anono)KHM, lJTO npH 

a_aeprHSJX- E ~a.. celJeHHSI B38HMo.aefiCTBHSJ HM9IOT cBH.a: 

.0± (E) ::: o;_ ;- ol.;t + 
E . + 121 

r' ,ae o;, - npe.aenbHBrn 3HalJeHHSJ C9lJ9HHii; _ ~± _H _ f.3.:t- nOCTOSJHHhJe K09cPcPHUH9HTbli 

.:f:t. {E)- Manbie cPYHKUHH, o6pawaiOWH9CSI B. Hynh npH B03pacT8HHH E. 

B npe.aenax TOttHOCTH conpeMeHHbiX aKcnepHMeHTOB MO)KHO npH 6onhWMX aaep-

rHSIX nonO)KHTh f:t:. (E) = 0 • KaK yBH.ORM .aanee, npHcyTcTBHe cPYHKUHfi /:1:. (E) 
' npHHUHnHanbHO He M9HSieT H8WHX paccy)K,aeHHii. 

---Y'-IHTEIBSSI "'lfbtpa)i{eHHe /21 1 C riOMOWbiO .OHCnepCHOHHbiX COOTHOW9HHfi .aeiiCTBH-

TenhHYIO '-ISCTh aMnnHTY.Obi ynpyroro paccestHHSJ ~j; (E) 
BH.ae pst.aa 

MO)KHO. npe,aCT8DHTb B 

131 

c HanecTHbiMH Koa<Pct>HuHeHTaMH A H B. 4acTb aTHX Koa<P<t>HuHeaTon non)KHa 6bJTh 

panaa HyniO. 4To6hl noKa~aTb aTo, npe.acTaBHM cetJeHHe ynpyroro paccestHHSJ n DH.ae: 

\, 
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~2.0Q ·C' 

tr = lT .-1. L. (.2 ~ + 1) I 1 - ~ e .z' ~ 12.. -:;; -e.€. ~ .. () /~ . 
Oo. .. . 1. . 1. Co . . . . • z . . 141 

= n: ~ 7. L (.z.( ·H )(•-.s.e) + 41{ t ~ (.2.l+i)~~ ~ = 1"., 1" ~ 2. • 
f.. -=o e.-o 

3aecb nepBhiH 'IneH uen!fKOM : ooycnoBneH HeynpyrHMM npoueccaMM I f.3..t. * 1 I 

H npeacTaBngeT coooii ceqeHHe 'IHCTO aM~p8KUMOHHOro paccegHMR. BTppoii 'IneH 

C Bg3aH C HeaH~P8,KUMOHHhiM paccegHHeM. 

npH 1 >> 1 
0o R 

!.2.:!:: 81rlz.f ({ .R. ~z.d..l "'8n J f (3CfE)Sz(fE:)d.f == ~- (3(E)~ 2(E),· 151 

0 0 

rae· f;t.i~ .t/E - napaMeTp yaapa, a ~(E.) M S(e:) - cpeaHMe 3H8'IeHHR 

~YHKUHH. (3 i.. H S_.e_ 

..e_;R/~ ,rae R 
B OonacTH ~eiiCTBlfg gaepHhlX CMn. IO'IeBMaHo, 

S~~~KTMBHhlH paaMyC gaepHhlX.CHnl. 
P.e:: o npM 

TaK KaK 
131 

UMOHHh!M , TO 

npH OOnbWHX SHeprMRX Bee paCCTOgHHe CTBHOBHTCg 'IHCTO aH~paK

(3 (e)~ cm.tt. · , S (E)--+ o. 0Tcroaa cneayeT, 'ITo .ileiicTBM-

TenbHag 'IBCTb aMnnHTyahi 
.. I ~ • . , .. 

£J(E):= 2.3t 2: (2£+1) f3.t. ~2;, .- ~ E SCE) 
' ' . .t=o . :.e. 

161 

pacTeT. Bo ecgKoM cnyqae MeaneHHee, '!eM E, n: KOScp~MuMeHThi A, M I; B paano>Ke

HMM 131 aon>KHhi OhiTb paBHhi Hynro: 
... 

A i - .f- 1. ( o-.,_ - a-_ ) = o 
,n ~ . 

~ 
; 

111 

.. sd.E 
B1 ::: 2~ ( 5;}_0 

- $)+0
) ~ ~: + 4-i.'- J<[<ft.(E)- a:.(e)] 

. . . .}-'-;.*-[ ~1-- ~-+fa. ((3.,.-(3-)] := 0 ·• 
181 
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n .. ... 6 . n . 141 11 
epBOe H3 9THX COOTHOWeHHn paHee biliO nony'!eHO OMepaH'!YKOM t a H3 

cpaBHeHnn BToporo c 111 npn cneilyeT, '!To _..o(oo) ·=O. 

2. B HBCTOSHUee BpeMS1 HeT .Teopnn, KOTOpaS1 onpe.nemrna 6br H8CKOnhKO 6biCTpO 

yMeHbWaeTCS1 He.llHcPp8KUHOHH8H '18CTb pacceS1HHH . r 2, npH B03pacTaHHH 9Heprnn •. 

YacTo HcnonbayeMaS1 JJnH nwrepnpe_Taunn a~tcnepnMeHTa~bHbrx .naHHhiX _ onTn'!ecKaS1_ 

MO.llenb ,llaeT TO HnH HHOe, 9HepreTH'!eCKO.e nOBe.ne.H~e 9TOrO Ce'!eHHSI .B 38BHCHMO

CTH OT paanH'1HbiX npe.nnonomeHnit 0 CTpyKType B38HMO.lleitCTBYIOlUHX '18CTHU. 0.nHa-: 

KO B03MO)KH8 o6paTH8H nocTaHOBKa 38.ll8'1H!- Ha. OCHOBe· 'BKCIIepnMeHTanbHhiX ,llaH

HbiX liQny'IH'I'b CBe,lleHHS1 0 38BHCHMOCTH ~i (e) 

' l<ll' 
AHanH3· II3BeCTHbiX B HBCTOS1Ulee BpeMSI .ll8HHb!X no B38HMO,lleitcTBHIO 71: -Me-

"' ,, , ... ; 
30HOB C HyKnOHaM~ npHBO.llH~ K 3BK~I0'1eHHIO , 'ITO Ce'!eHHe I'i.~· ·y6brnaeT ,c pocToM 

SHeprHH BO BCHKOM cnyqae He 6bJCTpee, '!eM 1(f 2. • n eitCTBHTenbH0 1 B CHny 

COOTHOllleHnit 151 H 16 I 6onee 6biCTpoe yMeHbWeHne. r.2.. B03MO)KHO nHWb npn 

ycnoBnn o6pameHHS1 B Hynh ~toa<P<PnuneHTOB A 0 n B0 B paanomemr~ 131: · 

---A 0 =-;ir;.%. (ot-t 1' o('_;) = o. · 
191 

'l. 

/10/ 

. . . . . tz. ..L s E d.E . . l3 0 s 4-'(cS'0 1-S_0 )+-- 4 ~ -[o:+<E)-t<r-Cel]+ 
·.4. +- 1'1 1T I< .. .. f-1-• . . .· . . 

r .ll e (1"1" -= cr_ = cr . 

. B Ta6linue ~pnae.neHbr aHa'!e~nH So , Bbi'lncneaHbre no aKcnepnMeHTanhHbiM 

3Ha'1eHHSIM ceqeantl: 0'"-.t (E) lc·M. C 21 l.nma ~: = 10,121 £0,018/·l0-13
cM; 

~0 -13 .pl 
(/;;}+ =- IO,l70-t._O,Ol61· 10 eM; -r =0,08.:!,0,01. KaK BH.llHo, aTn 3Ha'1eHnH aaMeT-

HO OTJIH'1aiOTCS1 oT HynH. MomHo .nony'IHTh 3Ha'1eHne 8 0 =0, ecnn nonycTHTb 0 '<!To 

B ~KcnepnMeHTanhHbiX aHa'leHHHX ce'leHnif <f:t. (E) npn 9Heprngx E < Cl. nMeeTcn 

1 I 16 I 
8ToT BbiBO.ll cne.nyeT TaKme na pa6oTbi BeneHbKoro , r.ne noKaaaHo, 

'ITO npn E _., oo .neitcTBHTenbHan tiacTh aMnnnTy abr ynpyroro paccemruSI MHoro 

M eHbrue ee M HIIMoit qacTn: S (E-H., A(E) t:::- (!'t E /'-{w • O.nHaKo oTcroaa 

eme HenbaH c.n~na'•'h aa~tnro'1eHHS1 o TOM, 'ITO 8:} ( E l pacTeT MeaneHHee, qeM E. 
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CHCTeMaTH'I9CKaH OWHOKa, 3aBbiWaiOWaSl 3Ha'leHHSl 9THX C9'19HH1i Ha 10%; nHOO .llO

nycTHTb1 'ITO paBeHCTBO C9'19HH1i cr+ ::: cr_ HacTynaeT nHWb npH E "> a .. l3- 41 Bae, 

a B npoMe:>KyTKe 4 Bae < E <. a.. aaa'leHHH ce'leHHlt aaMeTao yMeHbwaroTcH. Ooe 

9TH B03MO:>KHOCTH npe.llCTaBnHIOTCSl ManoeepOHTHbiMH: yKa3aHHbl9 aBTOpaMH 9KC09pH-. 

MeaTanbnble owH6KH A <1":t: npH 14 -f I Bae cocTaensroT B cpe.llHeM. nHwb 5% 

H cTaTHCTH'IeCKH HMeiOT pa3Hbie aaa.KH npH paanH'IHhiX 3Ha'leHHHX aaeprHH E, a· H3-

MepeHHH ce'leHHlt I Tr- p / - eaaHMO.IleA:cTBHH npH aaeprHsx E = 14-7 I Bae ae noKa-

. · . · n1 
3biBaiO.T CKOnbKO -HHOY.Ilb 3aM9THOI"O HX H3M9HeHHSl • 

B npe.llenax aKcnepHMeHTanbHbiX owHooK Momao nony'IHTb xopowee cornacHe 

c OObiTOM 1 ecnH .llODYCTHTb, 'ITO npH oonbWHX 9H9pi"HSIX 

r 2. • 
~--J:Z. u.. 

-13 ce.± = ~ .!!::: - 0,~3 • I o eM 

CooTBeTCTBeHHO B cHcTeMe ueHTpa Mace cTanKHBarowHxcs 7[ -Meaoaa H 

HyKnOHa 

O,l, 2, . ------......... 
I.._ 
~;-

$~-~ k~t:3:J- ~ 
~ 2: .t~ e 'i:. re • I 0 -i3 

C:...&.(. 

' 
I".ll9 

=-.. ·1- r -13 
I" 0 = nj.rc.i ""A'; nf.!Ac.:O,Zl·/0 .··e.N; r- Macca- ... :Ji-- -Meaoaa; t c. - ero 

· E - aaeprHH .llnHHa BOnHbl B CHCTeMe U9HTpa MaCCi 3.f ~Meaoaa B na6opaTopaoA 

CHCTeMe KOOp.llHHaT B Baa. 

npe.llCTaBnseT OOnbW01i HHTepec 
_.-------· --

.ll eA:CTBHSl "'I[ -Me30HOB.----C HyKnOHaMH 

M hi xoTHM oTMeTHTb, 'ITO MeTO.IlHKa, 

H3MepeHH9 BenH'IHHbl C9'19HHSl ynpyroro B3aHMO

npH o'leHb ManhiX yrnax pacceHHHH 8 ""'0 • 1 
- . ~I 

pa3 pa6oTaHHaSI n.K .M apKOBbiM H .llp. t )laer 

B03MO:>KHOCTb BbinOnHHTb TaKH9 H3MepeHHSle 

M bl 6naro.llapHbl .n.B.WHpKOBy H 4moy ryaa-qmao sa o6cy:>K)l9HHSI H ueHHbie 

KpHTH'I9CKH9 3aM9'1aHHH. 

'\ 

PyKonHCb nocTynHna B H3.1laTenbCKHA OT.Ilen 

11 anpenH 1960 I"O.Ila. 



Ta6nHua x/ 

a. /Bas/ 

2 -0,37 

3 -0,36 

4 -0,34 

5_, -0,33 

> 5 -0,33 
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