
f9- 3 fj,/ 

r s91 

Ofi'biAMHIHHWI 
MHCTMTYT 
RABPHbtx 

MCCIBAOB8HMI 

AYIHa 

P2-89-385 

A.A.ro~ *, 6.n.Pe3HMK*, A.III.TMToa, 
A.IO.YMHMKOB * 

3~~EKTbl B3AIIIMOAE~CTBIII~ 

B KOHE~HOM COCTO~HIIIIII 
B PEAKUIIIIII 3nEKTPOPACmEnnEHIII~ AE~TPOHA 

HanpasneHo B lKypHan 11 51AepHas:l <IJ1!131!'1Ka 11 

*4anbHesocTO~H~~ rocyAapcTBeHH~~ yHI!'IBepci!'ITeT, 
BOCTOK 

1989 



l.BseneHHe 

M3BeCTHO, ~TO peaKU~H KBa3Hynpyroro pacce~HHH R9ITTOHOB Ha ~.rtpax 
c BbldHBaHHeM HYKIIOHOB naDT npHuyn ~ noBom,Ho HaneJtHyn HHWoPMa.UHil o 
sr~epHo~ CTPYKTYPHO~ WYHKu~~. OcodeHHo npHBneKaeT npouecc 
3IIeKTpopacl11,enneHHH eD ... e' np npocTe:Rwero H xopowo H3YtJ9HHoro srnpa -
.D;9itTpOHa, .ll;1IH KOTOporo 9CTb B03MOXHOCTb, B ITpHHUHITe, pa3.D;9nHTb 3~KTbi, 
cBH3aHHble co CTPYKTypo~ pacl11,ermeHHoro sr.n;pa C.D;eaTpoHaJ H MexaHH3MOM 
peaKUHH, rnaBHW Odpa30M, C 83aHMO,D;8:HCTBH8M H.rl~PHbiX 'l.laCTlU.{ B KOH9tiHOM 
COCTOHHHH ( BKCJ. Oocne peweHHH 3TO:R 3a]ta'tfl[ MOJtHO nepeXO.D;HTb K 
~ccnenoBaH~D pa3IIH~NX nposrBneHH:R srnepHoit CTPYKTYPN H uexaHH3Ma peaKUHH 
B aneKTpopacmenneHHH donee THienmc .a:nep. 

TeopeTH~ecKH:R aHaHH3 3KcnepHMeHTanoH~ .D;aHHNX B 3KCKIID3HBHO:R 
[1,2J H HHKnD3HBHOit (3] ITOCTaHOBKaX 6~ HanpaBR9H B OCHOBHOM Ha 
Hccne.rtoBaHHe CTPYKTYPHNX !}?a.KTopoB B BOIIHOBO:R \PYHKUHH .D;eitTpoHa CB4l.l(J: 
peJIHTHBHCTCKHX CBOitCTB 84l.l( [ 4] , BKJia]ta H3oc5apHbiX npHMecef;t M M930HHblX 
odMeHHbiX TOKOB [5,6], penH W9CTHKBapKOBOit KOMnOHeHTH [7] HJIH 
Koppen.a:uH:R [ 81 H np. 3TOT aHci.JIH3 IT03BonsreT c.D;enaTb cnenyvUJ,He BbiBo,m,r: 
ITOJiy~eHHOe BCD.rtY XOpowee cornacHe T90pHH C 3KCIT9pHMeHTOM rOBOpHT 0 TOM, 
~0 Hccne.rtoBaHHaH KHHeMaTH~eCKaH odnaCTb He HB1IH9TCH KpHTH~HOit K Bbldopy 
onpe,!leneHHOit uoneHH npouecca. OtfeBH.rtHO TaKm, '!..ITO yze B 3TOA 
npoMeiyTO~HO:A 06JiaCTH 3HeprHA H9B03MOZHO orpaHH~HTbCH 06~&MH 
HepenHTHBHCTCK~MH rrpencTaBneHHHMH o CTpyxType ne:ATpoaa. H, KpoMe Tore, 
srcHo, trro nnsr nonyr.reHHH npaaHIIhHOit HHWoPMaUH~ o cTpyKType HatJaJibHoro 
R.ll;9pHOrO COCTOSIHHH H B03MOJtHOM npOHB1I9HHH H.rtepHOit "3K30THKH" HeGdXO.ll;HMO 
Ha~HHaTb C KaK MOIHO donee TO~HOrO pactJeTa KOH9trnOrO COCTOHHHH, KOTopoe 
B CIIyqae peaKUHH Ha .D;eitTpOHe HBJIH9TCH OTHOCHT91IbHO npoCT&M: 31I9KTpOH e' 
H .D;Ba HYKJioHa B aenpephlBHOM cneKTpe. HMeDmH:Ac.a: 3.rtecb onMT Ka~eCTBeHHNX 
pactteToB CHanpHuep, uonemtpOBaHHe NN-B3aHMOneacTBHH npm10yronbHO:A 
RMOit [9] HJIH pac~eT OT.D;9JibHbiX .D;HarpaMM Me30HHOrO 06MeHa [10,11]) 
ITOKa3biBaeT, ~TO yqeT 3~KTOB B3aHMO.D;e:ACTBHH B KOHetiHOM COCTOHHHH CBKCJ 
MOI9T .D;OB01IbHO 3Ha~HT9RbHO, ITO KpaAHe:A Mepe Ha ypoBHe BK1Ia..z:ta M930HHNX 
06MeHHbiX TOKOB, BJIHJITb Ha 3KCKJIKl3HBHble H HHK1IJJ3HBHH9 CIT9KTpbl peaKUHH 
eD ... e'np. Bonee Tore, BKC npH onpeneneHHNX ycnoBHHX np~BO.D;HT K 
cHIIbHOMy H3MeHeHHJJ noBe.D;eHHH cKe:AJIHHroBo:A CTpyxTypao:A ~YHKU~H [ 12] H, 
KaK cne.rtCTBHe, K HapyweHHD CKeitJIHHra [13]. 

3T~ OdCTOSIT9nbCTBa CTifMYmlpYilT nporH03HpOBaHHe SKCITep~M9HTa B 
TaKHX KHHeMaTH~eCKHX ycnOBHRX, KOr.D;a BKna]tbl 3K30THKK pa3JIH~HO:A TipHpO.rt~ 
dbiJIH 6bl CHnbHO pa3.D;€1I9Hhl (7,9}. 0C06hle Ha.D;9~H B CBH3H C STHM 
Bo3naraDTCH Ha ycKop~Tenb aneKTpoHoB CEBA~ nycK KOToporo HaMe~aeTCH B 
CillA Ha 1994 ron. Uenb naHHOA padoThl - neTanbHoe KOIIH~ecTBeHHOe 
HCCJie.rtoBaHHe 3~KTOB BKC Ha OCHOBe . peaJIHCTH'tf9CKOrO ITOT9HUHaJia 
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B3aHNO~eACTBHH HyxnoHOB B HenpepNBHOM cneKTpe. Tiony~eHH~e HaMH ~pyYn~ 

noasonHDT B ~anoaeawew aapa~y c BKC Hccne~oBaTb ~pyrue MexaHH3MN, a 

HMeHHO: aHTHCHMMeTpHaauHD no KBapKoB~ nepeMeHH~. penaTHBH3a~HD B~n. 

yqeT W9CTHKBapKOB~ KOMnOH9HT ~ ~p. 

(~.~) (~.~) 
--··-~1---4 

Cq,wl 

k 

PHC, 1. 
~arpaMMa npouecca 3fleKTpo­

pac~enneHHH ~eDTpoaa. Pac~eTN 
3wweKToB BKC - saauMo~eftcTsua s 
KOHe~oM· COCTOHHHH - B pa6oTe 
B~OnHeH~ C napH~CKHM DOTeHUH­
anOM [ 21), 

2. 0' 
3

- H 0' 
2 

-cel.feHHSI peaKUHM eD .,.. e' np 

B npH6nHzeHHH o~HO~TOHHoro o6MeHa Hccne~yeMaa peaK~HH 

CX9MaTHtt9CKH H306pueHa Ha pHC. 1: ki< fl =(Jet< f>, 6!< fl) 
tteTNp9XHMnYflbCN 3ll9KTpOHOB B Ha~anbHOM H KOHe~OM COCTOHHHHX, Si<f> 

COOTBeTCTBYDmHe CDHHOBNe nepeMeHHNe; q~ = (q, w) - tteTNpeXHMnynbC, 

nepe~asae~ ~eATpOHY BHpTyanbH~ ~TOHOM, q = Jc1 -Jcf, W = 61 -6!; Sp, 
kP = CJcP, EPJ, sn, kn = Clcn, EnJ - aaanorH~Ne nepeMeHHNe npoToHa H 
HeftTpOHa B HenpepNBHOM cneKTpe; p - qeTNpeXHMnYHbC ~eftTpOHa. B CHCTeMe 

noKoa~eaca MHweHH CP = CO, mdJJ ~uwwepeauHanhHoe cetteaHe npo~ecca 

3fl9KTp0~93HHTerpauHH MOI9T dhlTh 3aDHCaHO B BH~e (14,15]: 

dO" = 
m

8 
m

8
dlcf 

lk1 IC2rrl'c, 

x l 'lluCk,,s,Jy~uCk1 ,s1 J 
s, s, fi 

2 

!L. <k s · k s 1 qz p p' n n 

Tiocne CYMMUPOBaHHH DO CDHHOBNM nepeMeHHNM 3ll9KTpOHa HaXO~HM 

C1J 

2 1 m m 
dO"Ck ,k ,k l = !L ---...E....!!. V II' 64 Ck

1 
-k,+P -k -k ldk,dk dk , C2l 

f p n rrz k 6 q4 E E L L p n p n 
i f ~ p n 

TipH 3TOM MH orpaHH~HnHCh y~eTOM TOflhKO HyneBOft H npononhHOft KOMnOH9HT 

TOKa .fll., Ta.K tiTO 
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V L = q~/q4 C2ei cr + ; q~) ' 

WL 4rrt2Ji +D ~ IJM
1 

Mr 1
2

, 

JM,M, = J dr e1 qr <kpsp;knsnjp(r)j~1 p> 
M3 (2)-(5) HeTpy~HO nonyqHTb BhlpaMeHHe ~ng SKCKnD3HBHOrO 
a

3 
_ d3 a/dcrd0rd0 : 

P 4 E E k2 

a = - 1-a ~ ~ JIILCq,k ,k J, 3 2rr2 
M jq! 4 jqE cos(~ J-k CE + E l! n P P p P P n 

rne aM - MOTTOBCKOe ce~eHHe paCCeHHHH ynoTpapenHTHBHCTCKOrO 
Ha TO~eqHQM HyKnoHe: 

(3) 

(4) 

(5) 

(6) 

aneKTpoHa 

aM = a 2 cos2C8/2) / 4c:sin4C8/2J. C7J 
M3 (2) - (5) MOXHO TaKMe TIOnyqHTb HHKnD3HBHOe ceqeHHe 

a2 E d2a / dQfdef, COOTBeTCTBYD~ee perHCTpa~HH B KOHe~HOM COCTOHHHH 
onHo~ qacTHUhl - sneKTpoHa: 

k 
4 max 

l~a J 
rr !ql 4 

M 
(8) 

rne k = -kn. 

ilepexonH Tenepb K pacqeTaM lt'L' OTMeTHM, qTO nnH H3y~eHHH pOHH 
BKC Bhl6op KOHKpeTHoR MonenH ne~TpoHa He HBnHeTcH npHH~HnHanbHHM, HO, 
HMeH B BHny B03MOXHOCTb nanoHe~WHX HHTepecyn~X HaC 06o6~eHHR, 6yneM 
HCTIOnb30BaTb HepenHTHBHCTCKYD KBapKOBYD Monenb, B KOTOpoR HaqanoHO€ 
COCTOHHH€ npencTaBnHeTCH B BHne nByx B3aHMOneRcTBJD~X TpeXKBapKOBNX 
KnacTepOB [1,16,17L 

(9) 

rne 

~n(~J (Q/rr) 3
/

2 expC-OC~~+~~J/2), ClOJ 
0- OCUHnnHTOpH~ napaMeTp (B pac~eTax npHHHMaeTCH 0 = 1 fSB2/C2 [7)), 
~ H ~ - KOOpnHHaTH RK06H [7], ~(r) OTIHCMBaeT OTHOCHTenbHOe nBHieHHe 
KnacTepoB B neRTpoHe: 

CllJ 

L A 
Y1McrJ - BeKTOPHNe c~pH~ecKHe rapMOHHKH. 

KoHeqgoe COCTOHHHe CHCT€~ nByx HyKnOHOB npencTaBHM cnenyn~M 
o6pa3oM: 
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(12) 

r.n;e K == k +k , k = L(Jc -k ) , a .n;nx "HcKazeHHoR" BOJIHOBOR p n np 2 p n 
OTHOCHTSnbHOrO ,ll;BHX9HHH B Henpep~HOM CD9KTpe HCDOJih3yeM 06bl'iH09 
pa3JIOI9HH9 DO BSKTOpHWM cwepHqecKHM rapMOHHKaM: 

~M Ck ,rJ = expCik rJX1M + r np np f 

M " L "' + 4rr J: ,L CLm1M, iJm+~\) U;[Ck ,rJ >-;: Ck J YJm+M CrJ, JLID np m np f 

()3) 

] = L ± 1 - nonH&a MOM9HT. 
CTPJKTypa WoPMYJI~ (13) no3BOnHeT HenocpencTBeHHo B~.n;enHTh 

aWWeKTbi BKC Ha "\PORe" nnocKOBOJIHOBoro npH6mrxeHHR: 

~w = 4rrt2J +!J J. IJ~wM +J~wM 1", C14J 1 f\Mrtrtr 
rne nocne pacqeTOB BenHqxHbi (5) c HCDOJih30BaHHeM C9J-C13J nonyqaeM 

pL(knJ = J uL(r) jLCknrJr dr; 
0 

0 

M1 M, 
B JLtL CLM1 -M, 1M, IJM1 JC toLO ILOJ x 

X ~LM,-~1~1JM,JCLM,-~1~11M,JCtOLM,-~ILM, -~). 
~ B rrpese6peEeHHH BKC ~pMyna C14J rrpHo6peTaeT BHn 

( 15) 

( 16J 

WL = ~w = z e-2q"/Q I~CkJ I" = e-2q"/O(p~CkJ+p~CkJJ. C17J 
AHanxa HHKnD3HBHNX aKcnepHMeHTOB no aneKTpopacmenneHHD neRTpoaa, 

T.e. ceqeHHH a
2

, npHBSJI K KOH~9flUHH y-cKeRJIHHra [12,13]. 0Ha 
3aKnDqaeTCH B TOM, qTQ B onpe,ZJ;eJieHHNX KHH9MaTHqeCKHX YCJIOBHHX BenHGHHa 

o"KCIT. 
FaKcrr.cq,wJ = • -,;: C18J Ccr +cr J 

ep en 
CTaHOBHTCH cnado 3aBHCmtl,eA OT q. 3,neCb fi C > - ycpe,llHSHHOe 3HaGeHH9 op n arreMeHTapsoro eN- ceqeHHH, a R- ycpensess~ ~OB~ WaKTop (13,18], 

{ 

~ = lkd~sal• a= (~n),B penHTHBHCTCKOA KHH9MaTHKe. k = p n 
(19) ~ B HepenHTHBHCTCKOA KHH9MaTHK9. m• 
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B~nen•• B C14l MonerroH~ ~pM$aKTop ~ = expC-2q2 /0) H cpaBHHBaR 
C8J c C18J, BH~HM, ~To F3Kcn. cne~yeT conocTaBnRTh ~YHKUHD 

kma~q,y) 

FCq,yl = 2n f WLCq,y,klk dk, C20l 
IYI 

rne WL ~ WL/ ~· a BM9CTO w HCTI0Rh3Y9TCR HOBaR, CKeanHHroBaR nepeMeHHaR 
f, KOTOpaR onpenenReTCR KaK MHHHMaRbHb~ llOTIYCTH~ TID KHH9MaTHK9 
HMTIYRbC HYKROHa-cneKTaTOpa H3 ypaBH9HHR: 

w + md = Cm2+qz+yz+2qyJ1/z+cmz+yzJi/z. 
(21) 

IYI = kmin(q,wl. 
TaKHM odpa30M, HaweH uenbD RBnReTca uccnenoBaHHe BKnana BKC B 

3KCKRD3HBHOe ceqeHH€ a (6) H CKeHnHHrOBYD ~YHKUHD (20). 
3 M 

PanuanbHhle ~YHKUHH uJ[Cknp'r) onpenenRRHCb H3 peweHHR ypaBHeHHR 
rnpenHHrepa C 3allaHH~ rpaHHqHhlMH ycnOBHHMH, COOTB9TCTBYD~MH npencTaB­
neHHD lk s ;k s > B BHne cynepno3HUHH nnocKoa H cxona~eaca c~pHqecKoA p p n n 
BOHH [19,2QJ. 

~a3~ pacceRHHR H npyrHe napaMeTpN eonH c onp~~eneHHNMM 
3Ha'tl:eHHSIMH J ::5 6 COOTB9TCTBYDT B pacl.I9TaX "nepepacceHHHD" Ha 
peanHCTHl.I9CKOM napH~CKOM TIOT9HUHane~ BCSI He06XOAHMaR H AOCTaTOl.IHaSI nnR 
pacqeTOB HHWOpMaUHR o6 2TOM noTeHUHane HMeeTCR B pa6oTe [211. !nR eonH 
c ] > 6 B o6naCTH 0 ::5 E* ::5 300 MaB nepepacceRHHeM MOXKO np 
npeaedpeq• C21l. 

PaccMOTPHM cgaqana enHSIHHe a~KTOB BKC Ha noseneaHe 
SKCKRD3HBHbJX Cel.IeHH:A peaKUHH eD...- e' np B KHHeMaTHl.I9CKHX ycnoBHHX 
aKnepHMeHTa B CaKne [ 1 J , no3Bomo~ewero nonyl.IHTb "HMTIYJibCHoe 
pacnpeneneHHe" I~Ck) 12 B neaTpoHe B HHT"epeane 0:::; k:::; 0.5 raB/C. KaK 
BHAHO H3 pHC. 2, B H3MepeHHOa l.IaCTH nonyCTHMO:A (OpH naHHNX ~i, ~f' 8) 
KHHeMaTH'tl:ecKo:A o6nacTH I CE* =51 MaB, k ::5 170 MaB/c) nnocKoBonaoeoe np 
npH6JIH~eHHe CPW) naeT 3aBNllieHHNe no cpasaeHHD c DW peayJihTaTN 
CnyHKTHpHaJi H cnnOWHaSI KpHBbie COOTB9TCTB9HHO). TipH'tl:9M COBepweHHO 
oqeeHnHo, '-ITO cosnaneaHe pac'tl:eTOB B PW-npH6nHxeHHH c aKcnepHMeHTanbH~ 
AaHHhlMH He JiBJIJi9TCR 3A9Cb CBHA9T91TbCTBOM B nonb3Y OTCYTCTBHJi 3K30THKH -
BnHRHHe BKC npHBOAHT K aeo6xonHMOCTH Yl.IHTbiBaTh npyrHe cTeneHH cBo6onH 
(HanpHMep, M930HHbi9 06MeHHbi9 TOKH, ~-H306apHbie [5,6] H 
WeCTHKBapKOBbie [7] KoHWHrypauHH), peJISITHBHCTCKHe S~KTbi [4,9) H np. B 
KHHeMaTHKe I s~KThl BKC oco6eaao CHJihHN B aeH3MepeHaoa l.IaCTH cneKTpa 
k ~ 300 MaB/c, rne oTaoweHHe aDW/aPw nocTHraeT ~ 20. AHanoraqgye , , 
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s¢4eKT~ aadnn~aDTCH B KHHeMaTHqecKHX odnacTHX II CE* = 114 M3B) H III • 
np CEnp= 179 MsBJ: yqeT BKC npH TaKHX saeprHHX oTHocHTenbHoro ~BHXeHHH 

npHBO~HT K HeOdXO~HMOCTH AOD0HHHT9HbH~ npe~TIOHOX9HHA 0 CTpyKType 
HaqanbHOrO COCTOHHHH li> no cpaBH9HHD C 06~01 HeATpOH-npOTOHHOA 
MO~enbD. 

10' 

'1i 10 

" 
'h. 1 

~ 
:q 10 -· 
t!' 

10 

10 ' 
' 

I 
' ., 
\ 

10-1 ~. 

10 

10 

,., ,, 

' ' ' ' ' ' 

10 -· \ 

10 -· 

' ' ' 
' 

' ' ' ' ' ' ' ' 

PHC. 2. Ceqeaue a peaKUHH sneKTpopac~enneHHH ~eATpoHa. 3Kcnepu­M9HTanbH~e3 ~aHH~e H3 [lJ. ilyHKTHpHaH KpHBaH - pacqeT B TIJJOCKOBOJIHOBOM npH6JJH:EeHHH, CITHOWHaH - yqeT·-BKC. 

TipH pacqeTe adconDTH~ senxqua ceqeaua worYT B03HHKaTo sonpoc~ o 
npaBoMepHOCTH HCTIOnb30BaHHH MOA9nbHOrO ~pN4aKTopa ~ = expC-2q2/Q) H 

I 1 
4 

2 

0~-,---,--~--~~ 
0 100 200 300 400 

kn, M:.B /c 
6 

PHc. 3. 
0THOCHTe1JbHaH ponb 3~KTOB 
peJJHTHBH3aUHH, WeCTHKBapKO­
BblX npuwecea H BKC C KHHeMa.­
THKa CaKne [11). TioacaeHHH 
CM. B TeKCTe. 

aeodxo~HNOCTH ero aaMeH~ aa 
~ ~ 1/C1 + q"/0. 71 fa82 /c2 l 4 

HJJH npe~noqTHT91JbHOCTH TipHMe­
HeHHH 3KCnepHM9HTaJJbHOA napa­
M9TpH3auHH 3H9M9HTapHblX ceqeHHI 
[9,13] H ~p. ilo~qepKHeM, ~0 ~nR 
oueHKH o6cy.naewwx a~ecn 
3~KTOB 3TO He HrpaeT cy­
~eCTB9HHOI ponH, TaK KaK COOT­
B9TCTByn~e 3aM9H~ npHBOnHT nHWb 



K M3M9H€HUD HOpMHpOBKH ce~eHHR (q - canst B Ka.noR KHHeMaTH~eCKOR 

o6nacTH. Teu He MeHee, ~o6~ aBHo cpaBHHTb 3~KT~ BKC c HeKOTOPNMH 

npyrHMH, odcy~aBWHMHCH B HHTepaType, MH Ha puc. 3 npHBO~HM OTHOW€HHH 
R = aPe!I. / o"epe!I. R = r1 CNN + q0 )/(1 CNNJ [7] rreMOHCTpHp~UU<e po!Ib 1 3 3 ' 2 3 3 , .... ,_ 

penRTHBH3aUHH H npMMeCH WeCTHKBapKOB~ COCTOHHHR, H R = aDW/aPW. 
3 3 3 

Bu~Ho, ~o ~nH rrony~eHHH H3 a3 -ce~eHHa HH~p~HH o6 3K30THKe Heodxonuu 
y~eT BKC, 6e3 KoToporo BNBOllN MoryT 6NTb He BnonHe nocToBepa~. 

Pile. 4. 

iil 
(') 

;:;s 
"-._,_ 

(.) 

2 ·10 

1 ·10 

1 10 

5 ·10 

• 
• 

• 
5 

5 
,--.::_ 4 . 10 

>.: 2 10 
cr' 

5 

'-" 
r:r.. 

2 ·10 

1 10 

1. -10 

.5 ·10 

5 

5 

5 

5 

0 

--

\;I y ~-200 M3B/ c 

• 3 
~ ~-1 --/71 - j 

. / 

y ~-300 M3B/c 
3 

;..• • -M. -, .. J l 1 
------- [_ 

~ 

y ~-400 M3B/c 
1--- 3 

;:!h~ 2 1 :i -~- r: I 

t 3 y ~-500 M3B/c 

~-[_~ - I .... /_ 

~ ' ~~'"0 •~fo 
-t 

'+-.2 1 ;- -, I 
:-" ' 

40 80 120 160 200 
q2, i)_JM-2. 

OrpyxTypHu WYHKIIHJI FC q, yl : 3KcnepHIIeHTam.HHe TO'OOI H KpHBaJI 3-
- yqeT BKC B noTeHUHane Peftl\a H3 pa6oT [3,131. KpHBHe 1 H 2-
- HawH 'pacqeTH: 1 - nnocKoBOnHOBoe npudnuseHHe, 2 - BKC c napH-
ZCKHM noTe~anoM. · 

7 



"HHTerpaJihHyD" HHWopMa.UHD 0 BblCOKOHMIIYJibCHO:A KOMIIOH9HTe BOJIHOBQj:t 
WYHKUHH neaTpoHa MOXHO nonyqaTh H H3 aKcnepHMeHTaJibHNX naHHhlX B 
HHKJID3HBHOa DOCTaHOBKe (3] B onpeneneHHhlX KHHeMaTH~eCKHX YCJIOBHHX, 
Korna HHXHHa npenerr HHTerpHpoBaHHH IYI B (20) nocTaTo~Ho senHK, ~Todhl 
MOXHO 6~JIO TOBOpHTh 06 HHTerpHpOBaHHH DO BNCOKOHMIIYJihCHOR ~aCTH a

3
-CD9KTpa. 0 odcy~aeMNMH 3KCDepHMeHTaJibHUMH naHH~ CBH3aHO 

npencTaBJieHHe o6 y-cKeRJIHHre, TaK KaK B PW-npHdJIHXeHHH q-saBHCHMOCTO (20) npH 601IhWHX 3Ha~eHHHX q, KaK OXHAa9TCH, AOJIXHa dhlTb cna6o:A [13J. 
~CJI€HH~e pac~eTM CpHC. 4, KpHBaH 1) DOATBepxnaDT 3TO npeAII01IOX€HHe. 
OnHaKo yqeT BKC CKpHBaH 2) npHBOAHT K Ka~eCTBeHHOMY H3MeHeHHD 
DOB9A9HHH ceqeHH:A B 06JiaCTH MaJibiX rrepe,lla~ q 2 Cpa3HblX AJIJ! pa3JIH~HbiX y), 
KOr,lla 3HeprHH OTHOCHT91IbHOro ABHX9HHH B CHCTeMe U9HTpa Mace E* $ 250 MaB. CnenyeT OTM9THTb, ~To HH onHa H3 ynoMHHaswHxcH np 
"HMHTaUHR" BbiCOKOHMIIYJihCHOR KOMIIOH9HTN B¢Jl, KaK IIOKa3brBaDT pac~eTbi, He 
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PHc. 5. 
CKe:AJIHHrOBOe DOB9,1l9HHe CTpyKTyp­Hoa ~YHK~"" FCq,yJ * fCyJ np• 

Mo~eT odecrre~HTb rronodHoro 
3~KTa. C OAHOj:t CTOpOHhl, 3TO 
DOATBep~aeT BbrBO)lbl padOThl 
(13], rne DpOBOAHJIOCb HCCJie-
,llOBaHHe BKC c HCIIOJih30BaHHeM 
noTeHUHaJia PeRna CRSCJ. C 
npyroa - noKa3blBaeT, ~To, c 
y~eTOM TO~HOCTH odcy~aeMOTO 
3KCDepHMeHTa, 3)leCh TpedyeTCH 
onpe)leJieHHaH OCTopOZROCTb B 
HHTepnpeTaUHH: pe3yJibTaThl, 
nony~eHHble HaMH npH pac~eTax c 
napH~CKHM DOT9HUHaJIOM, KaK 
BH.IlHO H3 pHc. 4, JieiaT, B 
OTJIH~He OT [13], CHCTeMaTH­
~9CKH HHze 3KCDepHM9HTaJIOHhlX 
TO~eK. 8TO, KaK H B CJI~ae 
a

3 
-ce~eHuR, OCTaBJIHeT M9CTO 

nmr npyrHx 3~KTOB lo! 
MeXaHH3MOB. 

PHc. 5 neMoHcTpHpyeT 
cKe:AnHHroBoe noseneHHe cTpyK­
TYPHon ~YHK~"" FCq,yJ. B •a­
~ecTse aKcneplo!MeHTaJibHNX To~eK 
3A9Cb BNdpaHbl TO~KH C pHC. 4 

dOJibWHX q 2 
CBKC He crecTB9HHO). 

KpHBaH 1 - pac~eT B¢ B noTeH­
UHane PeRna, 2 - C peJIRTHBH30-
BaHHO:A ITO MeTO)ly (4,91 BOJIHOBOR 
WYHKUHe:A CBH3aHHDro cocTOHHHH B 
napHXCKOM IIOT9HUHaJie, 3, 4 - B 
napHICKOM H dOHHCKOM DOTeHUHaJiax 
Cdea penHTHBHsauHH). 

npH MaKCHMa.JibHNX 
nn.a xa~oro y. Pac~eTN noKaablBaDT,qTo B aToM cnyqae 
HaCTOJihKO He3Ha~HT9XhH~,qTQ HMH MOIHO npeHe6pe~h. B CBH3Io! C 3THM 

q• 

BKC 
anec:c 

8 



Harn~~Hee npo~Bn~eTc~ H€B03MOIHOCTb O~H03Ha~HOA HHTepnpeTa~HH: 
ucnonoaoBaHue noTeH~Hana RSC, ~eAcTBHTenoHo, npHBo~HT K xopoweMy cornaCHD C 3KCnepHMeHTOM, TOr~a KaK napH~CKHH H OCo6eHHO 60HHCKH:A: [22J ITOTeHUHaJlbi cyUJ,eCTBeHHO "o6e~H€Hbl" BblCOKOHMilyRbCHOA KOMIIOHeHTO:A:. 0~HaKO 
npoBe~eHHaH HaMH pen~THBH3a~HH napHXCKo:A: B$fl no MeTo~y KapMaHOBa (4J IT03BOJlHRa nony~HTb CTORb Ee y6e~HT€RbHOe cornacHe C 3KCITepHMeHTaJlbHblMH 
~aHHNMH, ~OCTHraeMoe, BITpo~eM, H BKRD~eHH€M 5q-npHMece:A: B BORHOBYD 
~YHKUHD ~e~Tpoaa. 

TaKHM o6paaoM, npoBe~eHHble pac~eTbl noKaablBaDT, 9TO ~RH nony~eHHH H3 aKcnepHMeHTanhHNX naHHbrn no aneKTpopacmenneHHD ~e:A:TpOHa Ha~eiHo:A: HH-
4oPMaUHH 0 ero CTpyKType He06XO~HM TO~Hhl:A: y~eT B3aHMOne:A:CTBH~ B KOHeqHQM COCTO~HHH: COOTB€TCTBJDIU,He 3~KTbl MoryT 6hlTb JlH60 O~€Hb 3HaqHTenoHN, nH6o, no KpaHHeR Mepe, TaKoro ~e nopHnKa, KaK BKnanhl M€30HHblX o6MeHHNX TOKOB, fi-H306ap, W€CTHKBapKOBblX KOMnOHeHT, 
pellHTHBH3aUHH H np. 

ITpoBeneHHble HaMH pac~eTbl B npennonaraeMoA KHHeMaTHKe ycTaHOBKH CEBAf TaK~e noKaablBaDT, ~To B onpeneneHHblX ycnOBHHX He cnHWKOM cyUJ,eCTBeHHOe H3M€H€HHe, 
TaKOMJ H3MeHeHHD E* , np 
IToaTOMY aHanHa 6ynyw.ero 

HanpHMep, yrna Bblll€Ta 3JleKTpOHa ITpHBOAHT K 
~0 pe3KO H3M€HH€TCH ITOBeneHHe a

3 
-ce~eHH~. 

3KcnepHM€HTa Ha npenMeT ITOHCKa 3K30THKH AOR~eH, HeCoMHeHHO, npoBOAHThCH npH TO~HOM y~eTe BKC, HHa~e oueHKH ee npHMece:A: MoryT He HM€Tb HHKaKOro OTHOW€HH~ K ne:A:CTBHT€JlbHOCTH. 
B 3aKJlD~€HH€ XOTHM Bblpa3HTb rny6oKyD ITpH3HaTeJlbHOCTb 

E.~. BpaTKOBCKo~. C.M. ~opKHHy, ~.TI. KanTapv, B.A. KapMaHoBy H B.K. HyKDHHOBY 3a MHoro~HcneHHble none3Hble o6cyxneHHH. 
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