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6yAeM paccMaTp~1BaTb Me Tann KaK 3aPR*eHHYIO 3neKTPOHHYIO *HA
KOCTb B "10HHOM OCTOBe /HO/, Aena,o~y,o 6naroAaPR CBOeMy cy~ecT
BOBaH"1IO 3TOT OCl f• B yCT Oi::t411BblM. 4aCT"1Llbl *"1AKOCT"1 - KonneKT"1B"1-
3HpoaaHHble saneHTHble 3neKTPOHbl /KB3/. MepoA "1HAHBHAyanbHOCT"1 
KB3 cny*"1T HX 3aKOH AHCnepCl-1"1 - "1HOrAa BeCbMa cno*HaR 3as1-1c1-1-
MOCTb 3HeprH"1 OT KBa3"1"1Mnynbca. 3HepreT"14eCKHH cneKTP KB3 on
peAenReT 4"1Cno "1 no BeAeH"1e 3neKTpOHOB npOBOA"1MOCT"1 /3n/ nOA 
AeAcTB"1eM BHeWH"1X noneA, T.e. 3neKTpoMarHHTHble H onT"14eCK"1e 
CBOHCTBa MeTanna, a BMeCTe co cneKTpOM ¢0HOHOB - ero ynpyr1-1e 
1-1 Tennosble csoAcTBa. AnR nocTpoeHHR nocneAOBaTenbHOH Teop1-11-1 
MeTannH4eCKoro COCTORHHR Heo6XOAHMO yYeCTb KaK B3aHMOAeHCTBHe 
KB3 C nepHOAH4eCK"1M caMocornacoBaHHblM noTeH1..1HanoM KPHCTann1-1-
4eCKOH peweTKH /CnKP/, TaK 1-1 B3aHMOAeAcTBHe KB3 APYr c APYrDM. 
np1-14eM y4eT Me*3neKTpOHHoro B3aHMOAeAcTBHR KB3 He 3aTparHea
eT xapaKTepa HX CTa1..11-10HapHblX COCTORHHH B nepHOAH4eCKOM cnKP. 

AsTopoM 6blno noKa3aH0 ·1 · , 4To cnKP 6naroAapR Kone6aHHRM HO 
H CHnbHOMY B3aHMOAeHCTBHIO Me*AY KB3 "1 BHyTpeHHHMH 3neKTPOHaMH 
HO /B3HO/, cHnbHO crna*eH, a 6naroAapR 6onbwoA nnoTHOCTH KB3 -
CHnbHO 3KpaH1-1poeaH H noKanH30BaH B ManoA o6naCTH OKono 1..1eHTpa 
HO. H3secTHo, YTo KB3 e3a1-1MOAeAcTeyeT Me*AY co6oA Knacc1-14ecK1-1-
MH KynOHOBCKHMH /KK/ "1 o6MeHHblMH KBaHTOBo-MexaHH4eCK"1MH Kyno
HOBCKHMH /OKK/ c1-1naM1-1. B peanbHblX MeTannax KDHL1eHTpa1..11-1R KB3 
eenHKa, HO He HaCTOnbKO, 4T06bl MO*HO 6blno Hcnonb30BaTb np1-16n1-1-
*eHHe BblCOKOA nnoTHOCTH12·:no3TOMY eonpoc O BnHRH"1H Me*3neKTpoH
Horo B3aHMOAeHCTBHR KB3 Ha HX noBeAeHHe OCTaeTCR OTKpblTblM.Xo
TR yTBeP*AaeTcR 13 1, 4TO snHRHHe OKK e3aHMOAeAcTBHR /OKKB/ MemAY 
KB3 Ha AH3neKTPHYecKy,o npoH1-11..1aeMOCTb MeTannoe /AOM/ xopowo on
peAeneHo ·' 4· 71, HaM Ka*eTCR, 4TO see 3TH pe3yDbTaTbl - rpy6ble 
np1-16n1-1meHHR. Uenb HaCTOR~eA pa6oTbl - nonyYHTb 6onee 6nH3KHe, 
XOTR H "1HTepnonRL.1"10HHble ¢opMynb1, T04Hee OnHCblBalO~He BnHRHHe 
OKKB Ha AnM, YeM cy~ecTey,o~ee MHoroo6pa31-1e np1-16n1-1*eH1-1A. 

C caMoro HaYana ceoero pa3B"1THR Teop1-1R MeTannoe ocHOBblBa
nacb Ha npocTeHWHX MOAenRX, a KOTOPblX 30 paccMaTp1-1eanHCb KaK 
HAeanbHblH r a 3 CB060AHblX 4aCTHLI, Oo3TOMY ecTeCTBeHHO, 4TO Teo
PHR APYAe, no3AHee cTporo c¢opMyn1-1posaHHaR c noMO~blO Knacc1-1-
YecKoA MeXaHHKH H CTaTHCTH4eCKOH ¢H3"1K"1 flopeHTL.IOM, AaBana TOnb
KO HeKOTOpble Ka4eCTBeHHble o6bRCHeHHR. OpHMeHeHHe KBaHTOBOA CTa
THCTHKl-1 3oMMep¢enbAOM 1-1 KBaHTOBOH MexaHHKl-1 6noxoM, ¢peHKeneM, 
oeTe 1-1 naAepncoM, cMorno HaMHoro ynyYWHTb coenaAeHHe TeopeT1-1-
4ecK1-1x pe3ynbTaTOB C pe3ynbTaTaMH 3KcnepHMeHTa. Cna60CTb cnKP, 
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B KOTOpOM AB11lKYTC_R KB3' 11X 6onbwaR cpej:\HRR Kl1HeT114eCKaR :mep
r11R 11 npoRBI1eHl1e np11H411na nay1111 CBl1j:\eTeJ1bCTBY~T O He3<l><l>eKTl1B
HOCTl1 an11RHl1R cnKP Ha noaeAeH11e KB3. 3Kcnep11MeHranbHO onpeAe
neHHble noaepxHOCT"1 <!>epMH /n<I>/ KB3 ·'8·9-' noKa3blBa~T, 4TO ace OHl1 
/n<J> KB3/ MoryT 6b1Tb nony4eHbl nyTeM cna6oA Ae<1>opMa41111 <1>epM1,1-
c<1>epbl /<l>C/ 1I0,111,no3TOMY MOlKHO npej:\nOI1OlKl1Tb, 4TO noaej:\eHHe 
KB3 MO>KHO on11caTb B np116I1"1>KeHHl1 cao6oAHblX 3JleKTpOHOB ;nc3/ 
C noMOl!lb~ nnocKHX BOilH /nB/. 

·' .··1 . i 

¢. (r)=-=--exp(ikjr).· 
. J yQ 

/1/ 

CpeAHee pacnpeAeneH11e nnoiHOCTH KB3 a cocToRH1111 j, paccMaT
p11aaeMoA C T04K"1 3peHl1R' KBaHTOBOH MexaHl1K11 

pJ(r) =l</>J (r)l2 =m>-1, /2/ 

OKa3blBaeTCR He3aBl1C11MblM OT 3Toro COCTORHl1R. no3TOMY BMeCTO 
nilOTHOCTeA B pa3J1114HblX COCTORHl1RX p j (r) MO>KeM · npOCTO Han11-
caTb p 0' 11 TOrj:\a cpej:\HRR nnOTHOCTb p(r) acex N KB3 6yj:\eT co
OTBeTCTBOBaTb 11X KI1acc114ecKoA nnOTHOCTl1, TaK KaK 

p (r) = Np O = N/0. , '""1 • /3/ 

C nOMOl!lb~ TaKoro COOTHOWeH11R BblpameH11e AilR 3Hepr1,111 KKB ABYX 
KB3 np1106peTaeT B11A 

2 2 dr1dr➔2 
C.e=C1o""P e ff---. /4/ 

J o I rt -r2 I 
nonHaR 3Hepr11R KKB acex KB3 BblpamaeTcR· cneAY~llll1M o6pa3oM: 

t t dr➔1dr2 C =-(1--)p 2 e 2 ff------=-, /5/ 
2 N lrcr2I 

3Hepr11~ OKKB KB3 MO>KHO HaATH, ecn11 MHoro311eKTpoHHY~ c11cTeMy 
on11caTb He a np1161111mett111,1 XapTp11 /nX/, a a np1161111meH1-111 XapTp1-1-
<l>oKa /nX<!>/. B nx<1> nonHaR BOJlHOBaR <l>YHK41-1R /B<1>/ acex N KB3 
<ll(X 1, X 2, X 3, ... , X N) 11MeeT B11A AeTepM1-1HaHTa Cn3Tepa: 

</> 1 (X1 ) ¢ 1 (X2) o1(X3) ... ef>/XN) 

</>iX1) ef>2(X2) o2 (XJ ••• if>iXJ 
<ll(X 1X2 X 3 ... XN) "" B I ef>s<X1) ¢/X2) 9 (X ) ... </>/XN) 3 3 

.... 
if>iX1J c;,N(X2) ¢N(X3) ... </>JXJ 

/6/ 

2 

,,:: 

rj:\e X c(a,r). C nOMOl!lb~ noilHOH B<I> /6/ MO>KHO noKa3aTb, 4TO non
HaR 3HeprnR acex N KB3 a nx<1> paaHa 112· Hi/: 

E=-2Kfef>~(r)l'.ef>.(r)dr+2 fU(r)</>, (r)l
2
dt + 

j 2m J J j J 

e2 l¢J(rtf~¢f(rJl2 ➔ ➔ </>j(r1)</>r(r2)</>i(r,tfie'(r1) ➔ ~

7
: 

+--- 2 lf-.;.,_-._...;;_...:=...dr dr -I · dr1 dr 1. 

N(N-1) Jf \r 1-r21 
1 2 lr1~r2 1 

2 

nocneAHl1A AOn611H1-1TenbHblA 4neH a /7/ Y411Tb1BaeT 3Hepr1-1~ OKKB. 
OH noRBilReTCR acnej:\CTBl-1e 3anpeTa nayn11 ABYM KB3 HaXOAl-1TbCR B 
Oj:\HOM "1 TOM >Ke COCTORHl-111. 8 nx TaKoro 3anpeTa HeT, 1-1 no3TOMY 
B nx OKKB Me>KAY KB3 He Y411TblBaeTCR. Cne41-1aI1bHblH B1-1/:1 nonHOH 
B<I> /6/ MHoro3neKTpoHHoA c1-1cTeMbl N KB3 Y411TblaaeT ~anpeT nayn1-1 
IAeTepMHHaHT Cn3Tepa He MO>KeT 1-1MeTb ABYX OAHHaKOBblX CTon64oa/, 
11 no3TOMY a nx<1> OKKB Me>KAY KB3 y411TblaaeTcR. .[lnR Toro, 4To6br 
noKa3aTb, KaK OKKB yMeHbwaeT 3Hepr11~ KKB Me>KAY KB3 c napan~ 
nenbHblMl1 cn11HaM1-1, 11 4T06bl o6ocHoBaTb Hawe AanbHeAwee 11ccneAo
aaH1-1e, aaej:\eM ablpameHHR AilR nnoTHOCTl-1 OAHoro KB3, ABYX KB3 
11 T,A, 1-13 COBOKynHOCTl-1 N KB3. Ecnl-1 MHOr03JleKTPOHHaR B<I> /6/ 
N KB3 <ll(X

1
, X

2
, X 3, ... , X N) _ on1-1cb1aaeT noBeAeH1-1e acex N KB3, TO 

Mbl MO>KeM BBeCTl-1 nepBblH 11 BTopoA nopRj:\OK MaTPl14bl nnoTHOCTl-1/nM/, 
11cnoI1b3YR o6o3Ha4ett1-1e fleBAl1Ha 116;TaK, OAH04aCTl-14HaR Mn 1-1MeeT 
Bl1A /17, 18/ 

r(r
1
)=N 2 fi<ll(X 1,x 2, X3 , ... ,XN)l 2 dX 2dX 3 ... dXN, 

a 

/8a/ 

a O/:IHO4aCTl14HaR Mn nepexoj:\a /Mnn/ /Mn .[l11paKa/ - B11/:1 

r(r; Jr 
1
) = N; f <ll *(X ;, X2, X 3 ... X J <ll(X 1, X.2, X.3 ... X JdX 2 dX 3 ... dX N' 

. /86/ 
.Qayx4aCTl-14HaR Mn 3an1-1Cb1BaeTCR B B11Ae 

r(r r )- N(N-1) 
1' 2 - 2 X 

-it~ 

x 2 fl<Ii(x1.x2,x3,x
4 

... XN)l 2dX 3dX 4 ... dXN, 
al a2 

a ABYX4aCTl-14HaR Mnn - B B11Ae 

r( , 'I ) _ BJN-1) r1,r2rt,r2 - 2 x 

/9a/ 

x 2 f<ll*(X~. x;, x3, X 4' ... , XN)<ll(Xr, X2, X 3' X 4•--·· XJdX3dX 4 ... dX ~
8

~
1 

ala2 

3 



TaK KaK X BKnl04aeT KaK KOOPA11HaTy r KB3' TaK 11 npoeK'-111IO 
ero cn11Haa, TO CYMM11poeaH11e 11AeT no eceM COCTORHl1RM B AeTep
Ml1HaHTe GJ13Tepa /6/. B cny4ae, KOrAa MHoro3neKTpOHHaR B<I> 
<1> (X 1, X2, x3 .... , X N) 11MeeT 011,q AeTepM11HaHTa Cn3Tepa /6/, a OAH0-
3JleKTpOHHbte B<I> cf,rr'. {r) B3al1MHO opToroHaJlbHbl; TO 113 /86/ AflR 
OAH04aCTl14HOH Mn CJleAyeT: 

r(r'1jr 1 )=2; cf,;(r'/¢k(r 1), 

a AJl~ ee A11aroHaJ1bHOrO 3JleMeHTa - OAH04aCTl14HOH Mn, 

l'(r 
1
)=2I !¢k (rt')! 

2
• 

k 

/10a/ 

/106/ 

Aeyx4aCTl14HaR Mn e 3TOM npeAcTaeneH1111 ewpamaeTCR cneAYIOll(l1M 
o6paaoM: 

rcx 1 ;x 2 )=r<x 1)r(X2 ) -! 1rcx1 [X 2 >i /11/. 

<!>yHK1..111R r(X) on11CbfBaeT aapRAOBYIO nJlOTHOCTb KB3 11 aae·11c11T OT 
ero KOOPAl1HaT. Aeyx4acTl14HaR Mn (' (X 1; X 2 ) nponop1..1110HanbHa 
eepORTHOCTl1 HaHTl1 OA11H KB3 e T04Ke X1 ,ecn11 APyroH KB3 Haxo-. 
A11TCR e T04Ke X 2 • C noMOll(blO 3THX QJYHK1..111H nnoTHOCTeH KB3 11x 
nonHylO 3Hepr1110 MO>KHO npeACTaBl1Tb B B11Ae 112•17•181 ; 

2 

E = I: 1 
r(X 1 IX 1 ) 0 (X 1 - X 1) dX 1 dX 1 + ~m 

' , , , e2 r(X1;X2) 
+JU(X

1
)I (X

1
!X 1)o(Xt"·~X 1)dX 1dX 1+-f .. , dX1dX2 • 

2 !r1-r2, 

/12/ 

nocneAH11H 4JleH B /12/ npeACTaBnReT CyMMY ABYX 4JleHos: 

82 I'(X 1)['(X2) 8 2 /I'(X 11X2)'. 2 

2 f----dX1 dX
2
---f , dX 1dX 2• 

lr1-r2I 4 lr1-r2: 
/13/ 

T.e. cyMMY 4JleHa, on11cb1ea10ll(ero KKB Me>KAY KB3, 11 4neHa, on11-
Cb1sa10ll(ero OKKB MelKAY KB3. Ecn11 y4eCTb / I 0/, TO MO>KHO Bl1AeTb' 
4TO aan11Cb /13/ coenaAaeT C aan11Cbl0 nocneAH11X ABYX 4JleHOB B 
/7/. B nc3 B<!> KB3 eCTb nB, 11 TOrAa, Ha OCHOBe /10a/ 11 /1/, 
AJlR Mnn nony4aeM: 

I'(r 1jr 2 )= ~' I exp(iklr.-r). /14/ 
"iki<k 2 t 

• ' F 
CyMMl1POBaH11e B /14/ npo113BOA11TCR no sceM 3Ha4eHl1RM BOJlHOBo

ro seKTopa K BHyTpvi <llC. Ecn11 41-1cnu Ki3J N AOC LH°04HO sen11Ko, 
TO 3Ty CYMMY Mci>KHO 3aMeHl1Tb 11HTerpanoM, np1-1BO~R~l1M K Bblpa-

. lKeHHIO 1 12, 15, 19,20' . 

4_ 

;/ 

ji 

2 
1· 

:i 

/15/ 

Bbl-

3N sin(kFr) - (k.p')Cos(kF r) 
r<r1lr2 )=-( a . ), 

n (kFr) s 
' --( kF · N Z ) 

r,qe r =r 
1

- r 
2

, a k F - paAl1YC <l>C KB3 --2 = fi = O • TorAa 
pameH11e /13/ np11H11MaeT BHA /121: 

311 
0 

/16/ £ J..N-1) g(r 1-r 2) di di 
2 o f I l i 2• r cr2 

rAe 

. N 9 · sin(kl)-(kl)cos(k.Fr) 2 
g(r) =-U- -I ....:.---:.----=a--1 l 

fl 2 (kFr)3 • 
/17/ • 

noACTaBnRR /17/ B /16/, nepeblH 4JleH B /13/ MOlKHO npe,qcTa
B11Tb cneAYIOll(l1M o6pa30M~ 

➔ ➔ 

~ N(N-1) ff dr1dr2 

2 n2 Jr1-r2l 
/18/ 

TaK KaK OH coenaAaeT C /5/, TO 3Ha411T, OH AeHCTBl1TeJlbHO 
on11cweaeT KKB Mem,qy KB3. Tiocne nOACTaHoBKH /17/ e /16/, BTo
poH -l!JleH e/13/ aamtcbleaeTCR e e11Ae ,/2l/. 

_ 982 N(N-1) flsin(kf)-(~r)cos(kFr) 12 dr➔ 
4 n · (k r) 3 Jr~ F , 

/19/ 

3TOT 4JleH on11cbleaeT OKKB MemAY KB3. AeHCTBl1TeJlbHO, ecn11 
npo11HTerp11pyeM e /19/ no cf, 11 0, TO nony4HM 112

,
211

: 

-A 
00 sih (k r) -(k Fr) cos(ky") 2 411r :?ctr 710 2 (~) 4/3 fl 

9e2 N(N-1) JI F I r =-;r 11 · • 

=-;r 11 0 (~r) 3 · /2-0/ 

BbtnonHeHHoe 11ccneA0BaH11e noKaableaeT, -l!TO e nc3, ·KorAa no
eeAeH11e KB3 Onl1Cb1BaeTCR ns /1/, KKB MelKAY KB3 MOlKHO onpeAeJ111Tb 
C nOMOll(blO tioTeHL(Hana 

(e 2/r), /21/ 

a OKKB MelKAY ABYMR KB3 c napannenbHblMl1 cn11HaM11 - nocpeACTBOM 
noTeHt.t11ana 

90 2
1 

sin(kFr)-(kFr)cos(kFr) (. 

r . (kFr) 3 
/22/ 
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no3TOMY, ecnH ¢opM¢aKTop KKB MemAY ABYMR KB3 HMeeT BHA 

V (q) = 4TTe
2 f sin(gr) ..L:fil._ = 4TTe 2 , 

O • · 0 o o (qr) . · r O O q2 /23/ 

TO ¢opM¢aKTop OKKB MemAY ABYMR KB3 AOnmeH HMeTb BHA 

_ 3,L 2 oo sin(kFr)-(~r)cos(kFr) 2 _ . f -) 
V ~(q) =-~ f[---------] sm qr rdr. /24/ 

oo. no o (kFr)a (qr) 

PaAH YA06CTBa B AanbHeHWHX Bbt4HCneHHRX 'Mbl BBOAHM o6o3Ha4e
HHe,• 

4TTe2Z 2 
V 6 (q) = - 2 F(q) =-V O (q)F(q). /25/ 

o • Ooq 
., 

8BeAeHHaR HaMH scnoMoraTenbHaR ¢YHK4HR .F(q) npeACTa~nReT 
¢ypbe-KOMnoHeHTy nnOTHOCTH o6MeHHOH AblPKH /rl,OA/ 1151 H 3anHCblBa
eTCR cneAY~lllHM o6pa30M: 

F(q) =1877 Fe sinx-xcosxJ2sin(277x)dx, /26/ 
o x3 · 

rAe 77 = q/2k F H x =rk F. BMecTo HaCTORlJlCH ¢YHK4HH nOA 

_ f(x) = 9[ sinx-:cosx J2 
X 

/27/ 

HHOrAa MomHo nonb3oBaTbCR npH6nHmeHHoi1 ¢YHK4Hei1 nOA 

f1(x) = exp(-yx 2). /28/ 

MomHO nOAYMaTb, 
PCACnRTb HCXOAR H3 

4TO -K03¢¢H4HeHT 3aTyXaHHR y Heo6XOAHMO 
JPe6osaHHR paseHCTBa 3apRAOB 1151 -

on-

3 
4 Ze oo 2TTekF 

TT f f(x) x2dx = --- f f iC x) x %x -= e • 
20 k3 o 3TT 2 k 3 

0 F F 
/29/ 

B pe3ynbTaTe nony4HnH 6b1 y-1=4,836. 0AHaKo HaM KameTcR,1.1To 
npasHnbHee 6yAeT, ecnH K03¢¢H4HeHT 3aTyxaHHR y onpeAenHM c no
MOlJlb~ paBeHCTBa 

e2 NN 0 Z 

4N 00 0ki 

2 2 4/3 
Joo e-yx 4TTx 2 dx =~(1e..) O .' 

X 4 TT 0 
/30/ 

YcnosHe /30/ 03Ha4aeT, 4TO nonHaR 3HeprHR OKKB MemAY sceMH 
KB3 B 3TOM npH6nHmeHHH AOnmHa cosnaAaTb c nonHoCi 3HeprHei1 OKKB 

6 

, 

T04Horo OnHCaHHR. TaK, nony-
4aeM, 4TO y=2/9, KOTopoe He 

t-/M / YAOBneTBOpReT paBeHCTBY /29/ 
/3aPRA npH6nHmeHHOH OA e1= 0,9e/. 
Ha PHC.1 rpa¢H4eCKH noKa3aHw 
o6e ¢YHK4HH nOA: HaCTORlJlaR . 
¢YHK4HR nOJt f(x) /27 / npeACTaB
neHa KPHBOH 1, a npH6nHmeHHaR 
¢YHK4HR noA f1 (x) /28/ - KpH-

2 
3 4 

••K,r soi1 2. H3 pHCYHKa BHAHO, 4To 

P I pa3HOCTb MemAY o6eHMH ¢yHK4HR-
HC. · . 

MH He3Ha4HTenbHa. no3TOMY HHor-
Aa paAH YA06CTBa BMeCTO ¢YHK-

4HH/27/ MOmHO nonb30BaTbCR ¢YHK4Hei1/28/.Ho TaK KaK npH6nHmeHHaH 
¢YHK4HR noA f1 (x) /28/ MeHbWe T04HOH ¢YHK4HH noA f(x) /27 / npH 
ManblX X, TO ¢opM¢aKTOp F\ (q) AOnmeH falTb MCHbWe ¢opM¢aKTopa 
F (q) npH 6onbWHX q H, Hao6opoT, 6onbwe npH Mam,x q. Heo6xo
AHMO OTMCTHTb, 4TO rnHK H ¢epen 1221 Hcnonb30BanH ¢YHK4H~ f~(x), 
s KO'J'.Opoi1 y11 = 2,77 "'11/4. no3AHee UJoy npeAnomHn y 2 = f ( ! ) 1 3,,,23/70. 

4To6w ocso6oAHTb HHTerpan /26/ OT paCXOAHMOCTH npH Manwx X, 

Heo6XOAHMO npoaeCTH MHOroKpaTHOe HHTerpHpOBaHHe no 4aCTRM. 
nocne 3Toro HHTerpan /26/ 6epeTCR T04Ho H HMeeT 3Ha4eH1-1e: 

· 1+71 1-772 
5F( q) = 33112 + 671 4 + 677 (1-571 2 )ln 1--1-611 4 (5-77 2Hn 1-2-1 

· 1-77 77 
/31/ 

AnR Manbrx q, Kor):fcl' 71 « 1, H3 /31 / MomHo nony4HTb 

.F(q),,, ~2-1077 4-1277 4In(; )+½} 77 6+J? 7761n(~ ). /32/ 

Pa3nomeHHe /32/ noKa3wsaeT, 4TO Henb3R npeACTaBHTb ¢opM¢aK
Top H scnoMoraTenbHY~ ¢YHK4H~ B BHAe_pa3nomeHHR no CTeneHRM 71 2, 
TaK KaK K03¢¢H4HeHT nepeA 77 4 3aBHCHT OT ln ( ~ ), KOTOpblH npH 
ManblX 1/ pacTeT HeorpaHH4eHHO. AnR 6onbWHX q, KOrAa 77»1, H3 /31/ 
MOmHO nony'-IHTb 

F(q) "' 1 + _1_ + _9_ + _1 __ 
1077 2 35077 4 10577 6. 

/33/ 

EcnH BMeCTO T04HOH ¢YHK4HH noA f(x) /27/ B /26/ nOACTaBHM 
npH6nHmeHHY~ ¢YHK4H~ nOA f1(x) /28/, TO BMeCTO /26/ Heo6XOAHMO 
BW'-IHCnHTb HHTerpan 

"" -yx2 "" -y2 
F 

1
(q) =277 f e ·· sin(271x) dx= 2b f e sin(2by)dy. 

0 0 

3AeCb BBeAeHO o6o3Ha4eHHe y2b=371, TaK KaK ¢YHK4HR 
YAOBJleTBOpReT cneAY~lJ-leMy AH¢¢epeH4HanbHOMY ypasHeH1H~: 

/'3-4/ 

F 1 (b)=·F1(b) 
2b 
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dF (b) -
- 1- + 2bF 1(b) = 1, 
'du , . 

TO AI1R F\(b) nony4aeM 128 ' : 

-· . ~ -b~ 1-y2) · . 
F 

1
(hl ~ b J e. dy. 

0 

HHTerpan /36/ 6epeTCR T04HO, B pe3ySlbTaTe nony4aeM: 

1· 2 2 d ,,., ( 2b2)n-1 
F 1tb)=2b

2 f e-b y y y =2b2 l -----
o . -./1-y2 n~l (2n-1)!! 

Op11_ b2«1 1,13 /37/ 1-1MeeM: 

4b4 8b 6 • ~ 243 , F (q) ""2b2 ___ +- = 9712 -.2, ,(1 + --116 
1. 3 15 5 

/35/ 

/36/ 

/37/ 

/38/ 

np11 6011bw11x b 113 /3 7 / cne,Ayer: . 
2 . 9 

'1 b2 1 -b2 2 917 2 . 2 - T° 
F (q) =1+-+(--2-.-)e =1+-. +( -2,.;.-)e ./39/ 

1 b 2 2 . b 2 9
71 

2 4 9
71

2 

HraK, Mbl Bbl411c11111111 ¢opM¢aKrop V 06 ( q) OKK6 11 ero scnoMora
TeilbHYJO ¢YHK411l0 F(q). Heo6xO,A11MO onpe,AeS111Tb, r,Ae ,AOilmeH cro
RTb scnoMorarenbH~H MHom11TeS1b /¢ypbe-KoMnoH~Hra nOA/ s ¢op
Myne AilR AnM. HMeHHO TaK11M o6pa3oM onpe,AenRnocb ,Ao c11x nop 
BS111RH11e OKKB MeMAY K83 Ha AOM. 

CaMocornacoBaHHblH ,AOnOS1H11"TeS1bHblH noTeH411a11, B KOTOPOM ,AB11-
myTCR KB3, nocne BHeceH11R s Merann BHewHero B03My~eH11R 

Wo(r) = Wo(q) e iqr /40/ 

MOmHO onpe,AeS111Tb C nOMO~blO Cl1CTeM~ a11re6pa114ecK11x ypaBHeH11H: 

w+(q) =Wo<q)+V
0

(q)(n+(q)+n-(q))-V
0

cq F{q)n-1<111. 

w-(q) = W0 (q) + V~(q) (n+ (q) +nlq))-V
0

<q) F(q)n-(qJ. 

/4la/ 

/416/ 

np11 Y4ere TOilbKO KKB Mem,Ay KB3 caMocornacosaHH~l:i noTeH411a11 
onpe,AenReTcR ypasHeH1-1eM: 

W(q) = W0 (q) + V
0

(q) n(q). /41B/ 

3HaK11 11+11 03Ha4aJOT · caMocor11acos .. H1t1blH noreH411an 1,1 MOAYilR-
41110 nnoTHOCTJ.1 KB3 co cn11H0M ssep., /+/ 1-1ni,1 BH11J /-/. Oo3TOMY 

n ... (q) -'- n-(ql ~- n{ q) • /42/ 

8 

nocne,AH11H 411eH a /41a,6/ Y411T~saeT OKKB MemAY MOAYI1R41-1RMl1 
KB3 np11 ttan1141111 BHewHero B03My~eH11R /40/.Aa~bwe BMecTo pa
BeHCTsa 

n (q) = X
O 

(q) W (1}) /qJs/ 

He06XO,A11MO Han11caTb paBeHCTBa: 

n+(q)=x+(q)W+(q) 11 n-(q) =x-(1})W-Cq), /43a,6/ 
+ CBR3b1sa10~11e <l>YHK41110 orK1111Ka x- (q) 1<83 c caMocornacoaat:tH~M no-

TeH411a110M w± (q) .11 caMocornacosaHHOH MOAYS1R411el:i nnoTHOCT"1 KB3 + . . . . . 
u-(q) .nocne no,AcTaHOBKH /43a,6/ a /41~,6/ no11y4aeM: 

w+ (q) =W
0

(q) + v 
0
(q) (1- F (q) ).x + (q)W+(q) + V0 (q) x -( q) w -(q), /44a ,6/ 

w-(q) = w 
O 

(q) +VO (q) (1-F (q) )x-(q) W":"(q) + V 0(1}) x+ (q) w~ (q) • 

·flocne nO,ACTaHOBKl1 /43B/ B /41B/ 11MeeM: 

W(q) =Wo<q) +Vo(q)xo(q)W(q). /44s/ 

Ec1111 npeHe6pe4b a1111RH11eM Mart:t11THoro non~ tta cn~Hosoe pac
npe,Ae11eH11e KB3, TO sc11e,Acrs11e paseHcraa /42/ ,AOilmHo Bb1no11HRTb
CR paBeHCTBO 

x+(q) = x-(q) = x /q)/2, /45/ 

r,Ae 

X-0(q) = - 3N ( 1 + (1-n 2) ln 1.1.±..lL j] 
, -kF_ 211 - 1-11 

/46/ 

eCTb $YHK411R OTKS111Ka n~H~xap,Aa. B 3TPM np1161111meH111,1 113 /44a,6/ 
no11y4aeM: 

w ± (q) [ 1 - v O (q) (1 -F (q)/2)x.0 (1})] = w 0 (1}) /47a,6/ 

aMec-i;q ~-.' ' 

W(q) [ 1 - Vo(q) X o(q)] =Wo(q) • /J.i]s/ 

KoHe4HO, MomHo caMocornacosaHH~M o6pa3oM nony411Tb peweH11e 
Cl1CTeMbl /44a ,6/. AnR 3'fOro .Heq6xO,A1,1t-!9, on(:)e~em:1Tb C~MOCOrJJ_a
COBaHHblH. noTeH411a11 w -(q)' B KOTOpOM HaXOA11TCR KB3 co cn11HOM 
BHl13 / n-(q) /113 /446/ 

w-(q)[ 1- V
0 

(q) (1- F(q))x-(q)l=W
0 

( q) +V O (q)x + (q) w +(q), /48a/ 

9 



aaTeM. W -(q) 113 /48a/ -Heo6xo,q11Mo no,qcTaB11Tb a /44a/. Tor,qa 
nony411M: 

+ . w 0(q) (1+ v 0(q) x-(q).F(q)) w (q) C ____ ...;._. __ .;.._ __ ---,0-----_______ _ 

[ 1-V0 (q)(x+(q) +x ""(q)) (1-F(q))-V/(q).F(q)(2--.F(q))x +(q)x-(q)] 

AttanorH4HO 113 /44a/ MOlKHO nony411Tb: /49a/ 

. w+(q) [1-Vo(q)(t-F(q)) X + (q)] "'w O (q) + Vo_(q)x - (q) W ":°.(q)' /486/ 
,. 

a notoM _11 
' 

_ W0(q) (1+ V'O(q)F.(q)x+(q)) 
w (q)=-------------------. 

[1- Vo (q)(x+ (q) +x-(q))(l-Flq)) - V5(q)F(q)(2--F(q))x+(q)x-(q)] 
. . /496/ 

TaK KaK Koa(j)IP111.111e~T AnM-onpe,qenReTCR c noMo~blO paaettcTBa 

W(q) = W0(q)/ c(q), 

TO'.1,13 /49/ cne,qyeT, 4TO 

/50/ 

+ + V
O 

( q) (x + ( q) - X :... ( q) ) 
£ (q)=1-V

0
(q)(2-F(q))x (q)+ -_..c.,.-----,--

1+ V0(q)F(q) X - (q) . 

£ -(q) =1-V (q)(2-F(q))x- (q)+ Vo(q) (x-(q)~v+ (q)) , 
0 1 + V0 (q)F(q)x+(q) 

8 nX KO3(j)(j)111.1HeHT ,llnM £ (q) HMeeT B11,q 

£(q) = 1- Vo(q) X o(q). 

, /51 a/ 

/516/ 

/Sta/ 

Ha /Sta,6/ 11 /47a,6/ cne,qyeT, 4Tci a np1161111meH1111, Kor,qa abl
nonHRIOTCR paaeHCTBa /45/ ~ Koa1P1P111.1H_eHT AnM aan11weTcR a a11,qe 

+ 
c- (q) = 1 -v0 (q) (1- F(q)/2)x O (q). ' /52/ 

' ·At-ia1111T114ecKoe npe,qcTaa11ett11e AnM £(q) /52/ 1,1aaecTHo, TonbKo 
,qnR acnoMoraTem,ttoii (j)yHK'-11111 F(q} paaHble aBTOpbl npe,q11ara10T 
pa311114Hble Bblpa>KeHl1R, TaK, HanpHMep, Xa66ap,q 141 npe,qnomHn Bbl
pa>KeH11e 

F (q)=q2(q2+k2)-1 .. 4712(1+4712)-1. 
X ., F ' ' 

/53a/ 

XappHCOH 131 C:411TaeT 1.1enecoo6pa3HblM Bb16paTb 

.F b(q) .,, 3q2(3q2 + 4k 2)-1,., 317 2(1+ 31J2) -1 /536/ 

10-

l 
:~ 

,, 
'I 

~ ~, 
I 
II 
' 

IIJ:m 17
~ Xeiitte 1,1. A6apeHKoa.' 6 'npe,qnaralOT 

2k -1 f -1 
F (q)cq2 (q 2+k 2 + _F_) =471 2 (1+471 2+ ---) , /53B/ 

wax. F 11a 0 11k Fa 0 
C y4eTOM Toro, 4TO ,qnR MeTannoa 11kFa 0 _ "'(1 +·4), 113 /53a/ cne

,qyeT, 4TO 11cnpaa11eH11e IIJaMa nepeao,qi1T Bblpamett11e Xa66ap,qa a abl
pameH11e Xapp11cotta. 11Joy1 2 31npe,q11om1111 3Kcn0Hett1.111anb.HY10 aas11c11-
MOCTb (j)aKTopa F (q) . OT 71 2 , 

·, 

F (q)=l-exp(-2.13571 2 ). 
III 

/54B/ 

npe,qcTaBlleHHble npHMepbl nOKa3blBalOT, 4TO Cy~eCTBYeT fiOllbWOe 
pa3H006paa11e B npe,qcTaB/leHHl1 ¢aKTOpa f(q). Bee OHH 11MelOT He-
06xo,q11MblH KopoTKoaonHOBblH npeAen lim F(71) = 1, An11HHOBOllHOBblH 

7/ .. ,., 
npe,qen aaBHCHT OT CTeneH11 y4eTa OKKB Mem,qy KB3 11 OT paccMaT
p1,1aaeM011 Mo,qe1111. 

4T06bl paao6paTbCR B cy~eCTBYIO~eM MHoroo6pa31111 aapHaHTOB, 
Mbl noKaaanH Ha p11c.2 pa3Hble aHallHTH4eCK11e npe,qcTaaneH11R.TaK, 
Kp11BaR 1 H306pa~ acn:0MoraTe1lbHblH MHOlKHTeJlb F b(q) X~pp11co
Ha /536/' Kp11BaR 2 - (j)aKTOp F (q),, Xa66ap,qa /53a/' Kp11aaR 3 -

. X 
MHO);{11Te/1b 

FP(q) ""9712(1 + ~712 )-1 }, /53r/ 

KOTOPbll1 l1HTepno1111pyeT nony4eHHblH HaMl1 peaynbTaT /31/. Kp11aaR 4 
Ha acex p11cyHKax /2+5/ 11ao6pamaeT TO4Hoe 3Ha4eH11e acnoMora
TenbHOro MHOlKHTellR /31/. HaM Ka>KeTCR, 4TO Bbl6op 3HaMeHaTellR 
so acex npe,qcTaaneHHblX BblpameHHRX Henpaa11neH, TaK KaK aea,qe 
paano>KeH11e orpatt11411aa11ocb TOilbKO KBa,qpan14HblMH 411eHaM11 •. noa
TOMY Mbl npe,qnaraeM HOBble aHa1111T114eCKl1e npe,qcTaaneHl1R. TaK, . 
Kp11aaR 1 Ha pHC,3 on11Cb1BaeT (j)aKTOP Xapp11cOHa /536/, Kpl1BaR 2 -
3KCnOHeH1.1Ha1lbHblH (j)aKTOp 

· F 2b(q) = 1..;, ~xp(-371 2). 

Kp11Baff 3 1,1306pa>KaeT YCllO>KHeH~Oe .BblpameH11e 

.. F Sb(q) ""(317 2+ 201J4 )(1+712 + 20714)-1 • 

/546/ 

/556/ 

Ha p11c.4 npe,qcTaaneHa BTopaR cep11R np116n11meHHblX Bblpa1Kett11iit. 
Kp11aaR lon11cb1BaeT (j)aKTOP Xa66ap,qa F x (q) /53a/, Kp11aaR .2 -
(j)aKTOP 3KcnoHeH1.111a11bHoro a11,qa 

F (q) = 1- exp(-417 9-), 
. 2x 

';s4a/ 
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Fill 

5' 

l 
10 15 -05 10 ~~-

1.;;;.., 

Pttc.2 Puc.3 

,·, 

15 

Pnc.4 Puc.5 

KPHBaR 3 - ycnomHeHHOe BblpameHHe 

Fax (11) = (471 2 +:3071 4 ){1+ 11 2 + 3071 4) -1. /55a/ 

Ha PHC. 5 npeACTaBneHbl BblpameHHR, nOAOrHaHHble K AI1HHHOBOI1HO
BOMY npeAeny npeAilOmeHHoro HaMH scnoMoraTeilbHOro MHOmHTeilR 
/31/. KpHBaR 1 onHCblBaeT ¢aKTOP /53r/, ~pHBaR 2 - <!>aKTOp 3Kc
noHeH4HaI1bHOro BHAa 

F 2P (q) = 1- exp(-971 2), 

KpHBaR 3 ,- ycnomHeHHOe BblpameHHe 

F 
3
/q) = (9712+5071 4)(1+471 2+50JJ4 )-1 

12 

/54r/ 

·;ssr/ 

Ha PHC.3-5 BHAHO, 4TO KpHBble 3, Hao6pama~~He aaBHCHMOCTH 
/55/, T04Hee onHCblBa~T HHTepnOilRL\HOHHble aHa4eHHR scnoMoraTenb
HOro MHOmHTeilR /31/. Ha PHC.2 BHAHO, 4TO B o6nacTH AflHHHblX 
BOilH HHTepnoI1RL\"10HH

0

blH <!>aKTOp oniic~saeTCR. 4JleHOM 971 2. TaKOH 
me AI1Hl;iHOB011Hoswi1 npeAeil·HMeeT.H awpameH11e 

-3 4712 F(a)=1+(5.6712-l)e · , /56a/ 

KOTOpoe T04Hee BCeX npeACTaBI1ReT 4>ypi,e-KOMOOHeHTY non /31/ 
a HHTepsa11e 1) $. 71:;. 1,2. B 6011ee WHJ)OKOM HHTepsa11e YA06HO. 
HCnOilbaosaTb BblpameHHe 

F(q) = (971 2+ 30714)(1+ 211 2+ 3071 4) -1 /566/ 

0AHaKO HaM KameTCR, 4TO AI1R np1-16111-1meHHOro onHCaHHR HHTep
nOilRL\HOHHOro ¢aKTOpa /31/ YA06Hee H npaBHflbHe~ no11baosaTbCR; 
BwpameHHeM /55r/. no3TOMY Ha PMC.6, rAe npeACTas11eHa paaHOCT~ 
1- F(q)/2,AilR .F(q) Hcno11baosa11Hcb: A11R Bbl4HCI1eHHR 1<p1-1eoi1 1. -
BblpameHHe /55a/, KPHBOH '2 - BblpameHHe Xa6oapAa /53a/, AI1R .. 
KPHBOH 3 - BblpameHHe /55r/' KPHBOH 4 - /53r/. KpHBaR 5 BW4"1C
neHa C noMO~b~ T04Horo BblpameHHR AilR <l>YPbe-KoMnOHeHTbl /31 /. 

C noMo~b~ Ta6n.1 MOmHo no4yscTeosaTb sn1-1RH1-1e ¢aKTopa .F(q) 
Ha KoHcTaHTbl AnM. Bo sTopoH KOilOHKe Ta6111-14w He y4"1Tblsanocb 
snHRHHR OKKB Mem,qy KB3.Ha AnM, e TPeTbeH KOilOHKe 1-1crionbaosa
nocb F x(q) /53a/' 4eTsepTaR KOilOHKa Bb14HC/lRilaCb C noMOUlb~ <!>aK
Topa /55r/, a nRTaR - C noMO~b~ T04Horo BblpameHHR <!>aKTOpa/31/. 
Ha Ta6n1-1Qw B"1AHO, 4To y4eT OKKB MemAY KB3 np1-1 onpeAeneHHH ~nM 
Heo6xo,qHM Be3Ae, HO caMoe 60ilbWOe BI1"1RHHe OH "1MeeT npl-1 71<2. 

8 3aKJ1~4eHHe He06XOAHMO OTBeTHTb Ha B03MOmHoe soapameHHe: 
no4eMy asTop npHHHMaeT, 4TO OKKB MemAY KB3 onHCblBaeTCR Kyno
HOBCKHM noTeH4HanoM OA /22/ M ¢opM<!>aKTopoM /24/? HasepHoe, 
3TO CilHWKOM rpy6o, 1-1, 04eB"1AHO, eCTb 6011ee T04HOe BblpameHHe! 

N 
::,,, 
~ 
u_ 

.:... 

05 

05 10 

Puc.6 

~ 
15 , 20 

TI03TOMY Heo6XOA"1MO no-· 
Kaaa1b, 4TO HMeHHO Mom
HO nony4"1Tb C nOMO~b~ 
M3BeCTHWX npHHL\"1nos. 

8BeAeH1-1e BtteWHero ne
Pl-10AH4eCKoro noTeH41-1ana 
/40/ np1-1BOAHT K noRBile~ 
HH~ AOnonHHTenbttoro 4ne
Ha a B<I> KB3. TorAa BMec-
To na /1 / B<I> ~B3 ¢j (r) 
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Ha /63/ MO>KHO HaHTH 3HaKoMoe a~pameHHe AOR Nn KB3: 

1'(1·) =r<rlr) = _g__ I. (1+ (W(q) e iqr + W(q)e-iqr 

• 0 2(± ,Ja2+W 2) 

·>= n • n eiqr +n e-iqr 
0 q -q • 

/64/ 

Ecsm nOACTaBHTb Mn r(1,) 1-13 /64/ B nepB~H 4JleH B~pa>KeHHR 
/13/, TO 6yAeM HMeTb APYroe 3HaKOMOe B~pameH1-1e: 

2 n n . 2 
~f O O atat+!:_f 
2 I r1 -r 2 l 1 2 2 

= E + 411 e2 z2 n n 02 
o Ooq2 q -q 

( 
iqr 1 -!qr; ( iqr2 -iqr2) 

nqe "+-n_qe n t + n_qe ➔ ➔ 
---=------''-------=---dr 1dr 2 = 
Ir er 21 

/65/ 

B~pameHHe /65/ noKaa~saeT, 4TO npH sHeceHHH aHewHero nep1-10-
AH4eCKoro noTeH41-1a11a /40/ B03HHKalOT nepHOAH4eCKHe MOAYJ1R4HH 
n110THOCT1-1 KB3 /64/, KKB Me>KAY KOTOpblMH on1-1c~sat0TCR aaKoHoM ,Ky-
110Ha. 4To6~ on1-1caTb OKKB Me>KAY MOAYI1R4HRMH KB3, Heo6XOAHMO 
nOACTaBHTb B~pameHHe /63/ BO BTOP011 4JleH B~pa>KeHHR /13/.TorAa 

no11y41-1M: 
• i(k 1-k2)(r 1-r2) ➔ ➔ 

e2 ei{kck2){r1-r2) ➔ ➔ 1 IW( )j2e dr dr 
--I.If------ dr dr +- f q ___ 

1 2 l-
202 lrcr2l 1 2 2 C:tvari-W2)(±va~+W2) lri-r21 

2 
i(k 1+q-k2)(r 1 r:i) i(k i-k2)(r1 -r2) 

-~ I.f IW(q)I (e - e ) 

40 2 (ai+W2±a 1va1.+W 2 ) 

dr➔1d~ 
Ir -r I 

1 2 

2 2 i(kcq--k2)(rcr2 ) i(kck2)(rcr2 ) dr dr➔ 
__ e_ I.f IW(q)I (e -e . ) • _1_2 

40 2 (a~+W2±a
2

ya~+W2) lr1~r2 I 

2 IW(q) 14 sin2( q(r1 -r2 )) ei(ki-k2Hrcr 2> ➔ dr➔ 
__ e_I.f 2 --- dr1 2 

. 40 2 (af+ w2 ± a1vaf+W2)(a;+W2±a2 V aff+ w2) Ir 1-r21 

/66/ 

rAe 2a1 =E0 (k1+q)-E 0 (k1) H 2a2=E0 (k2+q)-E
0

(k2>· Heo6XOAHMO 
OTMeTHTb, 4TO B /66/ ony111eH~ 4JleH~ 1-ro H 3-ro noprAKa ,no 
IW(q)I, K~Top~e 1,1c4eaa10T npH 1-1HTerp1-1posaHHH nod r3;r2 . Ha 
/66/ MO>KHO onycTHTb 4SleH 4-ro noPRAKa. nocne HHTerp1,1posaHHR 

(r1 -r2) 
no KOOPAHHaTe d---''--..;;_ H y4eTa paBeHCTBa 

2 

16 

f eiqr 

Ir I 
clr=~ 

q2 

1,13 /66/ CJleAyeT: 

- 11e2 c1e../;3 n - 11e2 l 

lf,71 

IW(q)l2 

4 11 n (± V af + w2) (±Va:+ W2)(k 1 -k 2> 2 

2 
~I.- n 

jW(q) i 2· 1 
. -'-"-'"""'-I-_-= ---:..-:--I ---

(a 4 W 2 + a .ja2+W2) (k +q-k )2 
1 -1 1 •·t· ·2' 

_ 11e2 I. · jW(q)l
2 
__ -..-- l · 1 · 

0 (a2+W2 +a ,Ja2+W2) (kl-q-k.2)2 
2 - 2 2 

1 
(k -k ) 2 I - /68/ 

1 2 

1· 

(k t-k 2> 2 I. 

BaaHMHaR 3aMeHa kl : k 2 B nocneAtieM 4JleHe nepe_BOAHT ero 
s 3-11 411eH. Ho AaJlbHei1wee ynpo111eH1-1e ttesoaMomHo. no:noMy ·1-1 He
B03MO>KHO npeAcTaBHTb no11Hy10 3Heprn10 OKKB Me>KAY Mo,c:iy11R4HRMH · 
nnOTHOCTH KB3 npH HaS1H4HH BHewHero nepHOAH4eCKoro noTeH'4'Ha11a 
/40/ B BHAe, aHaJ10rl-14HOM BHAY nOJlHOH 3Heprn1-1 KKB MemAY 3THMH 
>Ke MOAYI1R4HRMH /65/. Ho 3TO 03Ha4aeT, 4TO HeJlb3.A. np11MeHHTb .· 
MeTOA Bbl4J,1CJ1eHHR, HCnOJlb3yeMbll1 np1,1 Bb14HCJleHl-'ll-1 AnM B nx .• rAe 
Y4HTblBaeTCR TOJlbKO KKB Me>KAY MOAYJ1R4HRMH KB3. HMeHHO no3TOMY. 
aoTop BblHY>KAeH HHTepno111-1posaTb 11noTeH41-1a1111 OKKB Me>KAY KB3" 
s OAHOPOAHOM (j)epM1-1-rase /Ky110HoBcK1-111 noTeH41-1a11 OA/ AJ1R'oh1-1ca:... 
HHR OKKB Me>KAY MOAYI1R4HRMH KB3, nopO>KAeHH~MH'BHeWHHM nepHOAH-
4eCKHM noTeH41-1aJ10M /40/. ABTOp C4HTaeT·, 4TO eCJlH npRMOe npeA
CTaBneHHe no11Ho11 3Hepr1-11-1 OKKB Me>KA.Y 0 MOAYI1R41-1RMH.KB3 He HMeeT 
HH4ero 06111ero C npeACTaBJleHHeM nOJlHOH 3HeprHH KKB'Me>KAY 3THMH 
>Ke MOAYI1R4HRMH KB3, TO e111e B caMOM Ha4ane Heo6xo,c:i1-1Mo npH3HaTb, 
4TO see AaJ1bHe11wee on1-1caH11e OKKB Me>KAY'MOAYI1R4HRMH KB3 6yAeT 
np1-16m1>KeHH~M H HHTepno11R4HOHHblM. no4eMy me TOrAa e111e B caMOM 
Ha4ane He npOH3BeCTH paayMHOH HHTepnOI1R4HH? HsseCTHO, 4TO CI13~ 
Tep / 241 1-1HTepno111-1posa11 pesynb.TaT, nony4eHHbll1 AI1R' onHcaHHR no11-
Ho11 3Hepr1-11-1 OKKB Me>KAY KB3 B OAHOPOAHOM (j)epM1-1-rase, A11R on1-1-
CaHHR OKKB Me>KAY KB3 1-1 B3HO, T;e. TaM~ rAe Mn B3HO 6b1cTpee Me
HReTcR B npoCTpaHCTBe, 4eM Mn KB3 'npH HaI1H4HH BHewHero nep1-10-
AH4eCKoro noTeH41-1a11a /40/. CHa4ana racnap 1251, a noTOM KoH 1-1 
W3M-' 26 ·· noKasanH, 4TO 11noTeH4Ha11 11 OKKB cosnaAaeT c 11noTeH41-1a
noM" Cn:nepa C T04HOCTblO AO MHO>KHTenR 2/3. fl03TOMY 6b1.no npe,(I.:. 
no>KeHo onpeAeflRTb MHO>KHTeJlb a eap1-1a41-10HHblM MeTOAOM. · Ce114ac 
MeTOA aX 1-1cnOI1b3yeTCR Be3Ae 127( rAe He06XOAHMO np1-16I1H>KeHHO 
y4ecTb aKnaA OKKB npH onpeAeneHHH cpeAHero caMocornacosaHHoro 
nonR MHoro3neKTPOHHOl1 CHCTeMbl, B KOTOpOM ABH>KeTCR OTAeilbHbl11 
KB3. ABTOPY Ka>KeTCR H OH HaAeeTCR, 4TO CAena'HHaR HHTepnOilR4HR 
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npaBOMepHa 1-1 AOn>KHa AaBaTb xopow1-1e peaynbTan,I npl-1 Bbl4"1CneHl-1"1 
AnM. TaK KaK caM 11noTeHLlHan11 OKKB Me>KAY KB3 HHTepnon1-1pyeTcR 
np1-1 y4eTe OKKB Me>KAY MOAYnRl.lHRMl-1 .KB3, nopomAeHHblMl-1 BHeWHHM 
nepHOAH4eCKl-1M noTeHl.lHanoM, TO AnR· np1-16n1-1>KeHHOro y4eTa BnHRHl-1R 
OKKB Ha AflM MO>KHO nonbaosaTbCR np1-16n1-1meHHb1M BblpameH1-1eM AnR 
BCnoMoraTenbHOro MHO>KHTemi .F 3p (q) /55r/. 
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