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1 • B B .e n e. H rr e 
., . .: 

O.ttHHM us cnoiicTB; ·BbiTeKaiOIUUX us Tpan<;:nSiuuounoii HHBapuaHTHOCTH 

KpucTannn'IeCKOH peweTKH, SIBnSieTCSI ionneKTun~3a~u SI .ncex n~s6y)l(neit~ii, 
CBSI38HHhiX C nepeMeiUeHU9M 8TOMOB, _3To 03H8'189T1 'ITO neiiCTBYSI H8 Bhi.Ue..:. 

........... •," 

lkr+lwt 
neJIHbiH 8TOM BHeWHUM noneM, U3MeHSIIOWIIMCSI. IIO 38KOHy c .... 
Mhl llOJlY'IllM · pe::lOH8HC llpll TeX ::lHB'IeHUHX k W 1 KOTOpbie . COOTBeT::- , 

CTBYIOT KOJ1J19KTUBHOMY B036y)I(!(9Hlll0 ( ljJOHOHY). B 9TOM cnyqae MO)I(JIO I'O

BOpUTb1 'ITO ClleKTpbl KOnneKTUBHbiX ll O.UHO'I8CTU'IHbiX B036y)I(.U9Hllll COBII8.Ua

IOT, )Ku.Q~OCTb B Ollpe.ueneHHbiX paMK8X MO)I(eT 6b!Tb OIIUCaHa KB83UKpllCTan

mi'I9CKOH MO)l9Jlbl01 ll09TOMY CJle.UyeT 0)1(U.Q8Tb 1 'ITO B036y)I(.QeHUSI B )l(ll.UKOCTU 

T8K)I(9 HOCSIT KOJ1J19KTUBllblll XapaKT.ep, eCJlll HX BOJlHOBhie_ 'IHCJla H '18CTO_T~I. 

ne}!{aT B o6nacTH npuMeHUMOCTH SToll Mo.uenu. CyiUeCTBeHHOe pa3JlU'IHe B no

ne.uenuu O.UHO'IaCTll'IHbiX ll KOJ1J19KTIIBHbiX .,B036y}!{.U9HIIH H8'IHHaeT llpOS!BJlSITb

CSI Jllllilb npu MaJlhiX ·r• 1 KOI'.Ua Md~eJlb KB83.HKpi!CTaJ1Jla CT8H013H~CSI He-' 

rrpnl'o.unoii. KaK usnecTHo; KonneKTIIBHoe .UBII)I(eHne B )l(ll.UKOCTn npu k.:::, 0 

OIIHCbiB89TCSI I'H.UpO.UI!HaMIIKOH, flpe.UCTaBnSieT IIHTepec IICCne,uona~l!e .UII~llep

c"noHHOll 38BIICIIMOCTI-i Hllll," .upyri!MII CJ10B8MIII pe30H8HCHbiX CBOllCTB CIICTe:

Mbl :.wcTnua-oKpy)l(eHHe n oi5nacTI! ~anhix • k • DnSI aToii uenu nocnonb-

3yeMCSI MeTO.UOM, npe.uno)l(efUibiM n pa6oTe CI!HI'BII 11 Cena.nne~a 111
1 .I'ne 

IIH.UIIBII.UY8Jlbi!Oe IIOBO.UOII119 '18CTI!Uhl 113y'Ia9TCSI B TepMI!HaX aBTOKOppeliSIUIIOH- :. 

HhiX _ljlyHKUIIM, Ocnonol! MeTo.ua SIBnSieTcSI onl!canl!e oKpy)l(eHIISI Bhi,uenennoro 

8TOMa Jli!Heap1!30B8Hllb!M KIIH9TII'I9CKUM ypaBHeHH9M C llOCJle.UyiOIUHM _ YTO'I- · 

H9l!U9M KOppenSIUUOH!lbiX cpyHKUllll, BXO.USIIUIIX n"peweHI!e 9TOI'O ypaBHeHUSI~ 

fl.peo6pa::!OB8!1He cf>~pbe anTOKOppeliSIUIIOHII~H ljl~!llal'llll. CKOpOCT.efi. ,uaeT ClleK

Tpani:.uyiO ~~oTnocTb~- ~~~i~qacTu'Inhix Iios6y)l(lJ.eauii. Mi,1 "pas~ep;teM" · aToT. 
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,• 
, " • ~ :r.:~ .. ~ . 

cneKTI; 'no: ;O~H,OBOMy, B8KT~py 
1 

HaCKOnbKO 3TO n03BOnH!OT- ~.uena;: :·;;p·~HRMae-
~ . ' ' ' - ' 

··Mbie np.R6nR)KeimH. TipR aTOM oKa3hiBaeTcH y.uo6HhiM • ~c~onhsoilaHRe· MeTo.ua 

,. ~ •. : ;\ X166apna·./.2 / j npe.UCTaBnHJOIUe~O. o6o6IUeHRe. npif6~H;eHHH ,XaOTH'leCKRX <!Ja3, 
l, '. . ' • . . • . . . . • . ' ' • . ... 

·' · · : ·:. · Bo BTopofi qacTH. pa6oThi npH:i3o.uHTCH ypaBHeHHe · .UBH)KeHRH Bhi.UeneH~oro ·: 
' .. , .. ~ . . . . . " . 

aTOMa noA •B03.[lefiCTBReM BHeiUHei'O B03MyiUeHRH •. B n:3 riony:'leHO Tpa.HCUeH.[leHT-

·• HOe yp~~HeHHe ,[ln~ ·:'laCTOTbl B036y)K.[leHRfi B · 38BHCHMOCTH OT BOnHOBOI'O .'me-
··· ,... " . . . .'·ria' k ' • B n; 4 o6cy)K.[la!OTCH npe.uenhi npRMeHRMOCTH pa3BHBaeMOI'O no.uxo.ua. 

u ' . • . . • 

. ·. .. ·\..,._ . ~ 

... 
'' 

1" •• 

"· 

~. ~ "'' 

2. Ypaaaeaue nBu~eHHH 
...... ,· 

; 
.,__ 

. '· PaCCMOTpRM CRCTeMy :'laCTRU MaCChi m 1 'B38HMO.[lefiCTBRe Me~.uy· KO-

, TOpb!Mli .· onHCbiBaeTCH 'napHbiM noTeHUHanOM V ( r) ; ' HaXOllHlllY!OCsl B COCTOSi-'. . ·, ' . ·.· .-·. 
HRH TeiinOBOI'O paBHOBeCHH, ·TionO)Kel!RSI :'laCTHU 38Jl8IOTCSI ·BeKTOpaMH.){ I 

' • . . ..... .. ' ; ,, ' . . .. ·' --)> 

( ~ ,J, 2,:. ; N ) • HycTh na BhinenenHYJO qacTRUY c paaHyc-BeKTOpoM R0 (t}. 

JlefiCTByeT BHeiUHee BOSMyiUeHRe 
--... ....... 

. I k r 

VGJ=Ue e . 

"' 

.,.· 

' ( 1) ·: ' -lw t 

e 

Yp.aBii:enRe JlBH)KeHRH BhinenenHofi ·qacTHUhi c y:'leToM aeficTBHH oKpy)KatoiURX. 

'laCTR~ 1 . pacnpeaenenRe KOTOpbiX sanaeTcst <!JyHKUHefi · p.
1 
.(r~ t.) · . ·~.· HM~~T :·. 

/1 I · 
. BHJl 

' (2 )' -. ·: 

- .... 
d vo =- f m ~--
d,t. 

...... 
-> . -> _, . -+ l(kR 0 -c:ut) 

dx V V [R
0
-x ]p 1(x,_tl-:-:iUk e 

(" ', ;:..:.~ . cflyHKUHH.: p C~o t) .. onpenenHeTCH KaK Jf ( r,p,, t ) d p 1 I'Jl8 f 1 ~£0- [:... ,• 
. .. ·. '• 1. . • ',,.; 1 ... 

.. :·: · ... :. H3MeReRRe .. OJlHO'laCTR'lHOfi <!JyHKUHR' pacnpeaeneHHH,· p al\HOBeCHOe pacnpene- ... 

• /~~~enue tlacTRU £0 (r', p, t .) , oKpy)KaJOIUHX BhineneH~yro 1 • BJ:Ipa)Kae'I'cH qepe3 

·.·.:'::'': cWHKuiiro· paaRanhnoro :pacnp~a~net~iS'I g( r) . . · . ......, 
>· .. :,_ ,:• . ,· ~ ' ' . ' "",' .. 

f 0 
(-; :p , t ) ~ v ( p') g [ r .:... x 0( t) ] , (3) 

rae v ( p )· ,;.. MaKc8erinoBCKOe pacnpeaeneRRe no HMnynhcaM. Cnenysr pa6o-

. ;. : -i:e' /1< 3anHIUeM .pemeHHe . Jl_l{HeapH30Ba~HOI'O -KHHeTH'leCKOI'O ypaBReHHSt 
' . . . . . 

-~ -:~(~·,..- :· ··l.· 

' ~ .. 

. -":'' !,_.: 

. , ; 
.: 

4 
. / 

> . \'\' . 

•, 



::<·a .. :..v 
·. --+ " + .. : at · . x 

.·1 e 

......... . . . . . . ' 

. 3AeCb . T - CpeAHE)e' Bpeiv!SI yCT8HOBneHIHl nOK8nhiiOI'O p8BHOB9CHS'I. B CHCTeMe, 

.•. I1H,Tei'pHpyst COOTHOlll.e!l.~~: '(5) llO· ,HMny~~C8M, .. nony'IHM . 

' t . t- t, 0 . . ,• ' .... 

'p)x_,t) =fdt'Jd;'exp(--· )g (X"-~',t-t')vgG'-R (t')]:~0 (t'), .-oo T " 0 

· rAe. 

2k 8T 2 a(t)= ·t. 
m 

. 2 

g' 0 (~, t)= [IT a (t) ]~ 312exp(- _:__( ) ), 
" · a t 

•' ' ·. 
k 8 ·- nocTostHH8st BonbUM8Ha. 

(6) 

(7) 

•''· ··;· 

QlyHKUHl'l g~(tc, l) stBnsteTCl'l, I'8YCCOBCKHM npn6nH)I(9HH9M KOppenstUHO~-

HOft· $~HK_UHH g., ( x, t ) , KOTOp8st onnchiB8eT B~OstTHOCTh nepeMeme~n·s:~ __ :_'I8~~:_' -

.,_THUhl H3 H8'I8n8 KOOpAHH8T B nono)l(eHife X·. 38· BpeMst t . ·, , llJHpHHHast 

$yHKUHl'l a (t) B $OpMel (7) 0Tpa)I(89T I'830Bblii xB:paKTep ABH)I(9HHl'l 'IBCT~U 

npn 6onhlllHX speMeHax. B cny'I8e )I(HAKOCTH 9T8 <i>YHKUHst non)I(H8 noA'IHHstTh-

Cl'l ycnOBHIO .. 
a(t)=C+Dt npH t 

·: ·rJie D - Koacli<t>nuneHT AH~y3nn • 

• . . .Llnst 6pnee A9T8nhHOI'.O OllHCaHHl'l· peaKUHH 0Kpy)l(810lllHX '18CTHU H8 H3Me-

H9HH9 nonO>K9Hifs:I BhiAeneHHOii: 'I8CTHUbl Heo6x~nHil.10 npOH3B9CTH '38Meay·_ 

.. · g (~,t) ... g(~,t.~', 1 '1 x... ..nocnenastst KoppenstunoHH8st <i>YHKUiist.onM-.: 
-~-. . 
.:, Cb!B89T B9pOstTHOCTb TOI'O, 'ITO 'I8CTH~a 1 H8XOAiiBlll8~Cs:I B 'MOMeHT. Bpe.MeH~ 

'- > t' ... , 
B TO'IKe X 'i 38 BpeMst t- t ' 

' ... 
nepeMeCTHTCl'l B TO'IKy X npn yc-: 

. ·. 



1 nOBHH, 'iTO BhiJleneHHaSI 'iSCTHUS HSXOJlHTCSI B MOM9HT BpeMeHH ... 
B TO'iK9 x

0
; ' 

OnpeJlenHB a~~eKTHBHhiH noTeHuHan 

~ -+ a ... ~ """' 

VV [R 0(t)-;~t-t'l=JVV[R0 (t)-~]gs(~t.~'t'IR 0 (t)), (8) .. 

".''](' 

' ' :;'\! 

J. 
\• 

ypasHemle JlBH:>KeHIHI BhiJleneHHOI'O aTOMa nony'iHM OKOH'iaTenbHO B BHJle :1l: 

d 
m dt-

t t-1 ' '. "' .. 
~0 (t)=- Jdt'l'xp(- -_->.f d~' VV[R 0 (t)-;~·t-t']x 

-o.:: (9) .... 
l(tRo-.Wt) 

X v g [ ~ , - R: ( I ; ) ] ~0 (t ' ) - i u k {' 

... 
3. ·.nHcnepCHOHHa·Sl 38BHCHMOCTb B o6naCTH ManhiX. k . . ' 

Pe30HaHCHhie CBOHCTBa CHCTeMhl 'iSCTHUa..:.oKpy:>KeHHe YJl06HO HCCneao

BaTb, BBOJlSI. 'HOBbie nepeMeHHble 

g (t)"' \ (t) exp I i (rut -tHo )l 
0 (10) u 

... 
TaK, .'1T06ht MSKCHMYM CpeJlH9H BenH'IHHhl <f> llpH 3aJlaHHOM k onpeae- . 

nSin JlHCnepCHOHHYIO ·38BHCHMOCTb OJlHO'IaCTH'IHhiX B036y:>KJl9HHH •. C y'leTOM 

(10) ypaBHeHHe (9) llpHBOJlHTCSI K.BHJlY ·- ....... -. 
t t' , , .... . .. 

m~0 (t)•-:f dt'Jdt"exp(- ..!..:...!._)fdX"'VV[R0 (t')~x .. ;, t '- t" lx 
-co -oo T . ... 

'·· ... ' '~ . ' '·' ~ ...... 
[
.. -o lk (R ( " _. 

x Y g x~,.. Ro (t '.') ]e o t >-Ro<t>> lc.J(t-t"> I=(,")-
. e . " .,o 

(11) 

' lk (R-o(i ')-R (t)). ·' .lc.J (t -t '> ·t .. 0 0 
-:-Jdt'ike e 

' 6 
.\ 

J 
'l 



'. 

. 
~·· ·' . 

' "~"'. .· ~-

~ :·· ' 

Bocn?nhayeMCSI Tenepb MeTOAOM Xa66.apAa /2/, ycpeAHSISI HTTepaUHOH'7 

HblH pHA. AliSI e no H9B03MYII19HHOMY 8HCaM6mo H pacuenliSIH o6pa3yi0111H9CSI , 
' 

npH. 9TOM BbiCWHe KOppeliSIUHOHllbl9 !fly'HKUHH. PeweHHe HHTerpallbHOI'~ ypaB- c.'· 

H9HHSI ( 11). HTTepaUHHMH AaeT nocne ycpeAHeHHSI ,. 

ICl.l(t.:_t'>' 

e >+ 

• t' 
1 • l ~~ ">. ... .. ... +2< Jdt'.,fdt"exp(- J dx' VV[R 0(t~)-~';t'-t'.'.] X· 
m -oo r 

(12).r; ... · ~. -·~ .ikcR~<t">-R0<t» lcu(t-t''> 

xvg[~'-Ro(t·'~He 'e' X 

t• .. tk"cit0<t;> -it 0<. t '~> ICl.l(t ~t ;> 

xJ.dt;ike e >+• .. , 
-oo 

CpeAHHe B aTOM BbtpalKeHHH He aaBHCHT OT speMemi, nepBbtfi '11IeH::s 

npaBOfi 'ISCTH SIBliSieTCSI no. onpeAel1eHHIO <!Jypbe..;npeACT8,Bl19HH9M KOppeliSIUHOH-. 

·HOfi cPYHKUHH g
5 

(f,t): '.':' 
... . . ..... ..... ... .. , 
ik ·· · }· t -> lk(R<J:t')-Ru(tl' IW(t~t') 
-- g (k, w ) .. - < J dt 'ike . e >. (lsr 

m s · m . . -oo 

Tipeo6paayeM. BTOPC?fi 'llleH B npasoii 'ISCTH. BbtpalKeHHSI ( 12), nepexo,q~ .:. 

K <!Jypbe-npeACTaaneHHIO <PYHKUHfi V(R o(t) -~) H g (x -R o( t)) 
I ,•'. 

t t' t" ·, n. .d .... · d....,· a 

• l ( dt' f dt "f d l' e ( ~ ..!..:!..._) ( dx' If ~ ~ -o V ·. [ -> t!.. l , ] X 
· 1R _.;. · -oo ;_ 00 . I xp t . ·· (2:-r 'f (21r) 8 q 1 q ' 

X 

e e > . 

'. 

( 14) 

...... 
,·. 

" f. • ~ 

.llnsr nony'leHHSI 38MKHYTOI'O BhtpalKeHHSI AliSI <g > Heo6XOAHMO p~i::uenH'rb 
CliOlKHYIO xoppel1SIUHOHHYIO cPYHKUHIO B BblpalKeHH,H ( 14) • TI.ocne Bbin011HeHHSI . . . ·. " . " 

.• HHTei'pHpOBSHHSI no ~' H q·
2 

K0ppe1ISIUHOHH8SI 1\JyHKUHSI npHBOAHTCSI .K BHAY 

. ~ . 

7 

.. 
.,, .... ., "' ~ 

• r· 



.... ... , ... ,, . 
I q

1
(R

9
(t )-R

0
(t · )) 

<e . 

....... ... 
tk < R 0(t ">- a

0 
(t n 

. ... ... 
tk < R 0 (t ' 1>- a 

0
<t ";, 

e . >. e (15) 

noMeCTHM Haqano KOopriHHBT B TOqKy Ro' (t ") • TorAa aeKTO~bi . 

. r 0(t ~ t ") = R0 (t' )-R 0(t "), r
0
(t -t ") = R 

0 
(t).;.R 

0 
(t ") , r

0
(t;-i ") = R

0 
(t; ) ·;.. R 

0 
( t ") 

rrpeJlCTaanmoT co6oli CMeiUeHHe qaCTHUbi. H3 Haqa~a KOOPllHH8T 38 apeMSI (t ~I ")• . . 
(t- t "), (t f- ,.t" ) a cooTBeTCTBYIOIUee rrono:lKeHire •. DpRHRMaeMoe pacuemiemre 

aaKniOqaeTCSI a rrpeae6pe:lKeHRH KuppenSIUHSIMH ~~llY aTHMH. rrci~o:lKeHRSIJ'vm qac- . 

THUbi, DpeAenbi npHMeHHMOCTH 9TOI'O npH6nH:lKeHHst o6cy:lKJl8IOTCst a cneuy10- · 

meM paaAene. 

p acuennstst KOppenSIUHOHHYIO <jlyHKUHIO (15), nonyqHM. 

.... ... , 'If.. ... ..... ,, .... ... , ,, 
.tq 1 r 0(t-t J -lkr 0 (t-t > lkr

0
(t

1
-t )) ... 

1 
. · ... 

<e ·. ><e · ><e >= g (q ,t-t")g (k,t-t")x 
15 l 15 .... 

X g ( k , t '- t ·~· ) (18 ) 
15 I ' 

BbrcmHe KoppenstUHOHHhie <jlyHKUHH, BCTpeqaiOIUHecSI a cneAyiOIUHX .qneaax pSIJla 

( 12), pacuennsteM TaK :lKe, BhiAenSist nocneuoaaTenbHO aaToKoppenSiuHOHHhie 

· t!JyHKUHH g 
15
(k, t) • B peaynbTaTe nonyqHM H3 ypaaaeHHSI ( 12) 

i ... .... ·, i . ..... ..... ..... i :.... ..... 2 .... 
<.;0 > = --. -. kg ( k, w) +-kg ( k,w ) cp(k,w )- -

3
kg (k,w)cp (k,~ ), (

1
g·) 

.. m 15 
• m2 m '" 

·. 3uecb BBeAeHbi o6oaaaqeaHst 
00 lwt ... 

g (k, t) " •. 
·~ .... _, 

... 
g (k, w ) = f d t e 

15 o· 

... 1 t . . t, 
cp (k;w) =- fdt' fdt" exp(~ 

m-oo -oa 

t, -t ,, 
d; ... 2 v r«1-., ·..:. ., ··~ l x c2o >. f-aq · 

C2rr l T 

xg(q)g (q ... ,t~t")g Ck.t"-tle 
IW(t-t ') 

15 15 

Docneuaee- Bbipa:lKeHHe MO:lKeT 6biTb CBS!38HO C t!JyHKUHefi II8MS!TH .. r(l ) ", B!le;.. 

AeHHOli UaaHUHI'OM /3/. . r (t ) orrpeAenSieTCSI HHTei'pO-JlH<jlt!JepeHUH8nbHbiM ;P~B
HeHH:eM Jtnst aaTOKoppensruHOHHoli t!JyHKUHH CKopocTeli K (t )' = < ~_(t ) "t. {0) > 

. ( 

/~--::.-
8 

'~: . 
'{ 

l - ;.. -~ 

'i 
·~ 

y; 
.. t 
. . ~. 

··t't 
•. 1 

i 
( 

-~ {: 
':! rl 

c'v\ 
.:· ~·· ' . 

·t 
.· . ~ 

" ~ 
·f 
·-t 
'f 
·~ 

·~ f: 

:t 
J 
JJ 

. /) 
t. ·.·II 
It 

'H. 
i 

·II 

I' 
l ; 
v 

. ~ 

I 
I 



.. ·..-.··· ······-·· 

d t 

K<t> =- rr <1-1, >K<t ')dt, 
dt 0 - . -

B paooTe /1 I nony'leHO cneAyi<nuee Bbipa>KeHHe AnSI r (I ) 

( ) - 1 d q .... 2 .. . .... . .... -+ 
r t = - - I -- q v < q , t > g (ij > g e ( q , t ) e 

3 m (2rd (21) 

l13MeHSISI B tPOPMY~ .. (20) nopSIAOK HHTerpHpOBaHHSI no t , H l, , H8HAeM 

Bbipa>KeHHe AnSI cp ( k.Cu )'I~pea . tPYHKUHJO naMSITH. 

. _.(22) 

PSIA (19),. smnSIIOIIIHHCSI reoMeTpH'IeCKOA nporpeccHeti; MomeT obiTh 'aanHCaH 

B tf!opMe 

... 
ik 

<~0 > =--g 
m " 

ck,w) 
1 

• 
1 + c;6 (k, w) (23) 

.OcooeHHOCTH <~0 > onpeAenSIIOT '18CTOTbl OAH0'18CTH'IHbiX B030y>KA9l!HH B CHC

. T_eMe B 38BHCHMOCTH OT BOnHOBOr'O BeKTOpa, a T8K>Ke BpeMSI )I{H3HH ST_HX 

aoaoymAeHHH, DHcnepcHOHHaSI aaBHCHMocTb, nony'leHHaSI c noMolllbJO. tf!opMy

·nbi .(23), npHJ3eAeHa Ha pHc, 1. PactieTbi BbmonaeHbi AnSI >KHAKoro aproaa 

npH TeMnepaType 85,9° K. 

flpoaaanH3HpyeM OCHOBHbJe llpHonH>KeHHSI, CAenaHHbl9' Bblllle, . a HM9HHO: 

. nHHeapH38UHIO KHH9TH'I9CK0r'O ypaBH9IIHSI H pacuenneHHe (iS)· KOppenSIUHOH

, HOM tPYHKUHH (15), 

- K~raeTHiiecKoe :ypaBHeHHe. B npHHSIToft tf!opMe ypaaHeHHe (4) OllHCbiBaeT 

pa3BRTHe CHCT9Mbl B Manbie 0Tp93KH BpeMeHH, BcneACTBHe _STOr'O B Bblpa

>K9HH9 AnSI OAHO'IaCTH'IHOH tPYHKUHR pacnpeAeneHHSI (5) BXOAHT 8BTOKOppenSI-

UHOHII8SI tPYHKUHSI g
0 (f", t) B raycCOBCKOM llpHonH>K9HHH, npH'IeM BHA IIIH-

• ~ ' • I 

PHHHOH tPYHKUHH COOTBeTCTByeT HAeanbHOMY 'raay. OA'HaKO nocne aaMeHbl 

9 
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'!!HHal1lKASJE:09 

XlqHilHJ.llaUUOll "'IIJ.ae'-_; ·c; '!!HHal1lKA9E:Oil XlqHhHJ.OI1bOHl10 qeJ.ae l '1'0Hd 
·--~··· 

1 

O'f 

~OJ. 
I tl 

\ .· 

------

... 



o < ... > <.. .. 't ' I ... < > g~ x, t .. g x t, x x 0 a4J4JeKTHBHbiH noTeHilHan 8 y'IHTbiBaeT · 

CTcinKHOBHTenbHbiii: · xapaKTep llBHmeHHst aToMOB 1 oKpy)KaiOIIIHX ai.xneneaHbih1 . 

H yKa3aaaoe orpaHH'leHHe CHHMaeTC5!, Boo6me aaMeaa B KHHeTH'IeCKOM ·ypaB...: 

- r - .r 
HeHHH 'Jneaa CTOnKHOB9HHH Bblpa)KeHHeM - 0-- . 5!Bn5!eTCSl llOBOnbHO rpy-

_r 
6biM npH6nH)KeHHeM 1 ao ecnH xapaKTepaoe npeM5! paccMaTpHnaeMbiX Kone6a-

- i 'I'enbHbiX npOUeCCOB 6onbllle. BpeMeHH ycTaHOBneHHH nOKanbHOI'O _ TennOBOI'O 

paBHOBeCHSl T 1 KHHeTH'IeCKOe ypaBHeHH~ (4) npaBHnbHO OTpa)KaeT peaKUHIO 

cpeabi aa nepeMell!eHue Bbille~eaaoro aTOMa, TaimM o6pa.3oM1 nepHOll Kone-. 

6aHHii I min HnH npenen~H85! 'I8CTOTa OJlHO'IBCTH'IHbiX B036y)Kll9HHii w "'_l_ 
max I min · -- ; ........ 

non)I{Hbi ynonneTaOp5!Tb ycnonuro 

> T • 
mln ::s: 

(26) 

' OueaKa npeMeHH penaKcauuHI npou3BelleHHa5! n pa6oTe 111
1 aaeT Ltn5! aproaa 

nlm TeMmipaType S5 19° K r "' 1 10 •10...:12 ceK, B pa6oTe 141 onpeneneaa· 

Cpe)lH5!5! 'I8CTOTa SHHlliTeliHOBCKOI'O OCUHnn5!TOpa B api'OHe npH STOlt )Ke TeM-. 

nepaType, CpanaeaHe aTifx peaynbTaTon noKa3biBaeT1 'ITo r 

paBHO nepHO~y HCCne,nyeMbiX KOne6aHHH, 

UPII?ni!3H TenbHO 

Pacuennea11e Koppen5!UHOHHbiX WyaKuuli, Pacuennea11e (18) Koppen5!UIIOH

aoii: iflyHKUIIH ( 15) OCHOBBHO HB npeHe6pe)K9HHH KOppenstUH5!MH. <-; 0 ( j) -; 0 (I' )> • 

3TO npH6nH)K9HHe llOllYCTHMO B cny'Iae CTOX8CTH'l9CKOI'O xapaKTepa tlBH)K~

. H115! aTOMOB HB BpeMeHHO~ IIHTepnane nop5!JlKa nepHOlla KOne6aHHii, · B pa6o-

Te 
151 

npHneneabi .naHHbie MalliHHHoro aKcnepHMeHTa, ·a B pa6oTe' 111 - pe-

·3ynbTaTbi TeopeTH'leCKOI'O IICCnellOB8HII5! UOBell9HII5! 8BTOKOppen5!UIIOHHOfi iflyHK~ 

· ~IIH CKOpOCTeli. <'~ (I)~ (0)>-: 
< ··-. < •• J J 

Pe3ynbT6Tbl 1 nony'leHHble B STIIX 

M8KCHMyMe iflyHKUIIII < ~ (I ) ,"!J .. (0) > 
< J 

pa60T6X1 CBH.UeTenbCTBYIOT 0 pe3KOM 

1 lllllpHH8 KOTOpOI'O £\"" 3•10-l3CeK. 

'npH 60nblliiiX BpeMeHaX STa 4JyHKU115!1 OCUIWnHpy5!1 CTpeMHTC5! K ·ayni01 .''ITO 

COOTB9TCTByeT CHnbHO aarapMOHH'l9CKOMY XapaKTepy Komi6aHHfi. BTOMOB, 

3aTyXaHHe iflYHKUHH < t J (I ) :J (0) > npOHCXOJliiT .B STOM )1{9 BpeMeHHOM 

IIHTepBane T6K 1 'ITO lln5! XapaKTepHOI'O BpeMeHH paCCMaTpHBaeMbiX B036y)K-

. Jl9HIIH nony'laeM-OUeHKY 

1 min > !\ • (2J) 
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·. Conocra5neHH~ :·o'ueHOK . (26) H (27) noKa3biaa~;. 'i:J:'ro nocneiume npH6im>Ke~ 
HH·e·. He ripHBOi:UIT K. llOn01IHHTeirbHOMy orpaHH'ieHHIO. o6naCTH npHM9HHMOCT_H 

npetwaraeMoro nollXOila', l 
•'. ' . ' . . 
> Mb~ paccMorpenH a_alla'Iy. o Kone6aHHSIX llH¢¢YHilHPYIOIUero aroMa a nepe-

MeHHOM BHernHeM none, HanH'IHe·. MaKCHMyMoa tPYH~llHH npn · onpelle1IeHHhiX 
~·.. ~· . ' • " 'i ·' ' r ' 

k H c:u· 03Ha'IaeT 1 'ITO K01Ie6aHHSI aTOMa 'a CpellHeM HaXOilSITCSI a ¢a3e C 
' ... ' . 

K01Ie6aH~SIMH aHeWHei'O n01ISI npH 3allaHHOM TeMne tui!fl!fly3HOHHOJ:.o CMeiUeHHSI, 
~:-: ~ ' . . ' 

HaH6onee npocro aro M02KHO 'noHSITb, nonb3YSICb npellcTaaneHHSIMH CKa'IKo-

, aoft ~~llenu llH¢¢y3ilH~ B a roll: .Molle1IH non~x'<eime paanoaecnSI aroMa coaep'-, 
" . . ' • . * 

• ruaeT CK8'l0K Ha · paCCTOSIHHe nopSIJlKa Me2KilY8TOMHOI'O 3a apeMSI . r 0 no-

. lk'i+·lwt. 
PSIIlKa nepnolla Kone6aHnfi. Ecnn ¢a3a 6erymeli: aonHhl e' · · 

. t ' .. 
3a 

,apeMSI To ne.peMeiUaeTCSI Ha COOTaeTCTaYIOIUee paCCTOSIHHe, K01Ie6aHHSI aTO-

"...... ~. ~~ ... 

Ma HCnhiTbiaaiOT pe30HaHC, B' CaSI3H C STH M M02KHO yKa3aTb · Ha a03MOlKHOCTb 

C1IellyiOIUero 'a¢¢eKTa. Pacc~o~pH~ ahiil91IeHHhill ~TOM a aonne 'n1IOTHO~TH 
(~o~oHe). Co ciopoHhi o~p;~enHSI ·H~· aTOM Jleficrayer a.oaMyiUeHHe, KoTopoe 

·.. .. . . . . - ~- . • " ' . .·.f' .. 

lkr+l c:u t 
. ~.a cpellHeM H3MeHSieTCSI no 3aKoHy e • PeaonaHC a Kone6aHHSIX 

'¥ • , .. . ...... 

, .. ahiile1IenHO~O '8TOMa B STOM C1Iy'Iae 03Ha'IaeT1 'ITO npH JlaHHhiX k 
~ . ,. ' . . H (U 

_ ~ npoHCXOilHT aaHMenbruee nepeMeWHBanne nnoruocrn B Bonne aa c'IeT llH¢¢y-
:; . 

3HOHn?I'O llaH2KeHHSI, 3aMeTHM1. 'IT() B paCCMaTpHBaeMOM HnTepBane 'IaCTOT 

H 'll1IHH ao~n HMenno llH!flifly3HSI, a He aHrapMOnH3M Sia1IHeTCSI ocnoanoli: ·npH'IH~ 
•' . l - - - ' ' 

HOll 3aTyXaHHSI K01I1IeKTHaHbiX ao36ylKJlenHfi. 00STOMY .a TO'IKe .. na llHCnepCHOn-
L 

. _ . .;,'' ·noli: KpHaoli:, a_ KOTopoli: n~eercg· pe3oHanc Ollno'IaCTH'IHhiX Kone6aHnfi, · llOn-· 
. '-\' ' ~ .· .. " ' ' . 

, __ 2KeH na61IIOilaTbCSI MaKCHMyM. apeMen~ 2KH3HH dJOHOHa ~1IH 1 COO'I'B9TCTaeHH01 

MHHHMYM WHpHHhl Heynpyroro nHKa KOI'epeHTHOI'O p~CCeSIHHSI Heli:TpOHOB, · 

'.•, ~-, TaKOll TO'lKOll si:anSieTCSI TO'IKa nepeCe'leHHSI llHCnepCHOHnoli: KpHaoli: H aeTaH 

.,.,.,, .... 

OllHO'I8CTH'IHhiX aoa6yx'<ll9HHll (pHC, 1), ·-·-- · -. 

B 3aK1IIO'IeHHe SI abrpa2Ka!O 6naroJlapHOCTb H .M. nliaKHile '3a no1Ie3Hbie'' . . ~ 

3aMe'IaimSI, a raK2Ke ·HcKpeHHIOio npil3narenbuocrb A.ll. KyseMcKoMy, o6pa:. 

. : rm3weMy. Moe BHnM:a1me Ha pa6~ry /2 I • . . ~ ··. ~ ' 
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