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rpoM03AKOCTb B~4HCnHTenbHOro annapaTa TeOpHH RA6PHO-RAep-
•Horo pacceRHHR no6ymAa~T MHOrHX aBTOPOB npH pac4eTaX Ce4eHHH 
KOHKpeTH~x npo~eccoe HcnonbaoeaTb paanH4H~ npH6nHmeHH~e MO
AenH. 0AHHM H3 HaH60nee nonynRpH~X npHfinHmeHHH, ocofieHHO HH
T6HCHBHO HCnOnb3Y6M~X npH paC46TaX C646HHH ynpyroro pacCeRHHR 
a -4aCTH~ cnomH~MH RApaMH, RBnReTCR npH6nHmeHH6 meCTKOrO Ha
neTa~ero RApa. CyTb 3TOrO npHfinHmeHHR COCTOHT B TpaKTOBKe 
a -4aCTH~bl KaK 3neMeHTapHOH /XOTR H npOTRmeHHOH/ 4aCTH~bl 

H HcnonbaoeaHHH AnR aMnnHTYA ynpyroro aA -pacceRHHR peaynb
TaTOB 3HKOHanbHOH TeOpHH aApOH-RA6PHOrO pacceRHHR 

• _..... 0 .... 'b ... 
F (q)= .L.Jdbeiqb[l-exp lA JF (q')S (q')e -lq dq'] /1/ 

aA 217 217 aN A . 

C ycnoBHRMH HOPMHPOBKH 

(~) = ITIF 12 
dt aA aA ' 

(..!!2_) = ITIF 
2 

dt aN aNI • 

AMnnHTYAa aN-pacceRHHR, B CBO~ 04epeAb, paCC4HT~BaeTCR 
no MOAenH MHOrOKpaTHOrO pacceRHHR 

...... 

FaN (q) =~fdbe iqb x 
21T 

. ... , ... 
x[l-(l+~ITJFNN(q')Sa(q')e-iq b dq')]4. 

/2/ 

06o3Ha4eHHR e /1/ H /2/ cneAY~He: b - npH~enbH~H napaMeTp, 
·q-- nepeAa4a J.1Mnynbca, A- aTOMH~H HoMep, SA(q)..:. ¢oPM<I>aKTOP 

q2R2 2 
RAPa, K(q) =exp --w, R - napaMeTp rayccoecKoro pacnpeAeneHHR 

HYKnOHOB e a· 4aCTH~e. 
nocKOnbKY o6HapymeHHOe pacxomAeHJ.1e MemAY npeACKa3aHHRMH 

MOAenH mecTKOH a~4acTH~~ H 3KcnepHMeHTanbH~MH AaHHbiMH npH 
60nbWHX 3Ha4eHHRX nepeAaHHOrO HMnynbCa HHOrAa paCCMaTpHBaeTCR 
KaK yKa3aHH6 Ha cy~eCTBOBaHHe KaKHX-TO HOB~X <!>H3H46CKHX 3<!>
<!>eKTOB/1/, a He KaK cneACTBHe npHfinHmeHHOro xapaKTepa caMOH 
Bbi4HCnHTenbHOH npo~eAYP~, TO npeACTaBnReT HHTepec O~eHHTb ee 
T04HOCTb. npeAnarae~H HHme MeTOA TaKOH O~eHKH OCHOBaH Ha 
HCnOnb30BaHHH MaTeMaTH46CKH paBHOnpaBH~X npHfinHmeHHH npH nepe
XOA6 OT ABYX T04H~X H TOmAeCTB6HHO COBnaAaD~HX 8blpameHHH AnR 
aMnnHTYAbl aA -pacceRHHR B 3HKOHanbHOH TeOpHH RApO-RA6PHOrO 
pacceRHHR 

i ... ...... iA ... ,..,. ... 
(FaN)l (q) =-

2 
Jdbeiqb [1-<exp-JF fq',lsi}S (q')e-iq b dq'> ], /3/ 

" 21T aN" A 1 

-IVln\ ·-+ .....,~ iA -.,-+ -+ 
(F N)

2
(q) = ~ Jdbe iqti U-<exp-JF N(q ·, l'si}SA(q')e-tq b dq'>
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K np~6n~meHHbiM. np~ 3TOM ~3 nepeoro nony4aeTcR pe3yflbTaT /1/, 
a ~3 BTOporo - HeK~H ero aHanor, KOTOP~H YCflOBHO H~30BeM 
np~6n~meH~eM mecTKOH HaneTaiOII\eH a-yacT~Ltbl c HeKoppen~poeaH
H~M pacnpe,qeneH~eM HYKflOHOB. npem,qe Bcero, nORCH~M CMbiCfl 3Ha-
KOB ycpe,qHeH~R < >1 ~ < > 2 ~ 0603Ha4eH~R AflR Befl~4~Hbl 

FaN(q, Is}). Ben~4~Ha FaN(q, Is}) ecTb aMnn~Ty,qa pacceRH~R 
HYKflOHa Ha C~CTeMe 4eTblpex HYKflOHOB, nOflOY<eH~e KOTOpbiX B npo
CTpaHCTBe mecTKo 3a¢~Kc~poeaHo: 

i- -+ t; 4 
F (q, Is}}=-f dbe q [ 1 - ll. (1 - y(b -s i )) ] 
aN 2rr i=1 

/51 

r,qe y(b) - ~3BeCTHble B 3HKOHaflbHOH Teop~~ ¢YHKLt~~ npo¢~flR aw 
nn~Ty,q NN-pacc~RH~R, Is l 03Ha4aeT coeoKynHOCTb nonepe4HbiX 
KOop,q~HaT HYKflOHOB B a -yacT~tte. 3HaK < > 1 03Ha4aeT, 4TO yc-
pe,qHeH~e no KOOp,q~HaTaM HyKflOHOB B a-yacT~Lte npoeo,q~TCR C 

4 
y4eToM ycnoa~R I s i = 0 /T. e. c y4eTOM KoppenRtt~H tteHTpa 

i=1 
Mace/. Ecn~ pacnpe,qeneH~e HyKnoHOB a a-yacT~Lte napaMeTp~3y
eTcR, KaK 06bi4HO, rayCCOBCKOH ¢YHKLt~eH, TO, KaK ~3BeCTHO, 3a
,qa4y MOmHO CBeCT~ K He3aB~C~MOMY ycpe,qHeH~IO no KOop,q~HaTaM BCeX 
4eTblpex HYKflOHOB /KaK 6bl HeKoppen~poaaHHoe pacnpe,qeneH~e HyK
noHOB a a-yacT~tte/, HO np~ 3TOM pe3ynbTaT TaKoro ycpe,qHeH~R, 
0603Ha4eHHOro 3HaKOM -< >2 , cne,qyeT YMHOm~Tb Ha ¢aKTOp K(q) = 
= exp q2R 2/16. no,q4epKHeM ell\e pa3, 4TO o6a npe,qcTaaneH~R ,qnR 
aMnfl~TYAbl aA -pacceRH~R /3/ ~ /4/ a6COfliOTHO 3KB~BaneHTHbl, 
ecn~ pacnpe,qeneH~e HYKnOHOB a a-yacT~tte 3a,qaeTCR rayccoacKoH 
¢YHKLt~eH, ~ ,qonmHbl np~ao,q~Tb K Tom,qecTBeHHO coana,qaiOII\~M pe3ynb
TaTaM, ecn~ ycpe,qHeH~e 3KcnoHeHT npoao,q~Tb CTporo, TO ecTb no 
¢opMyne 

. 00 1 
<exp¢> = exp I-¢ (n), 

n=1n! . 
r,qe . · 

¢(1)=<¢>, ¢(2) =<¢2>-(<¢>)2, ¢(3)=<(¢-<¢>)3> 

~ T.,q,/21. 

/6/ 

Ecn~ ¢YHKLt~R pacnpe,qeneH~R B /6/ ~MeeT a -o6pa3Hb1H xapaK
Tep, TO B 6ecKOHe4HOH CyMMe B apryMeHTe 3KCnOHeHTbl B npaBOH 
4aCT~ COOTHOWeH~R /6/ OTfl~4HbiM OT HYflR 6y,qeT TOflbKO nepaoe 
cnaraeMoe. Ecn~ me pacnpe,qeneH~e 6n~3Ko K 8-o6pa3HOMy, ·TO 
MomHo om~,qaTb, 4TO nepaoe cnaraeMoe BHOC~T Ha~6onee CYII\eCT
aeHHbiH BKna,q a 3Ty cyMMy. PyKoao,qcTBYRCb no,qo6Horo co pTa 
coo6pameH~RM~ a 3a,qa4ax o Bbl4~cneH~~ aMnn~TYAbl pacceRH~R Ta
Koro KoMnaKTHoro R,qpa KaK a-yacT~Lta Ha cpe,qH~x ~ TRmen~x 

R,qpax, ycpe,qHeH~e 3KcnoHeHTbl a /6/ npoao,qRT np~6n~meHHo, nona-
raR 

<exp¢>::. exp<¢>, 171 
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4TO ~ np~ao,q~T K Bblpa>KeH~IO I 1 I, Ha3biBaeMoMy np~6n~meH~eM mecT
KOH a -yacT~ltbl. Ho ecn~ TaKaR npotte,qypa BHOC~T ManyiO norpew
HOCTb B pe3yflbTaT ycpe,qHeH~R B BblpameH~~ /3/, TO 04eB~,qHO, 4TO 
Toro me nopR,qKa ow~6Ka ,qonycKaeTcR, ecn~ no,qo6Hyl0 npotte,qypy 
np~MeH~Tb K ycpe,qHeH~IO 3KcnoHeHT~ a a~pameH~~ /4/. B 3TOM cny
yae Mbl np~xo,q~M K ,qpyroMy aap~aHTy Mo,qen~ mecTKOH a-YacT~Ltbl 

,qnR aMnfl~TYAbl aA-pacceRH~R 

FaA (q) = iK(q)fdb iqb 
2rr e 

[1-expiA JK-1(q')F N(q') SA(q')e-{q'bdq']. /8/ 
2rr a 

04eB~AHO, 4TO pa3fl~4~e Mem,qy ABYMR np~6fl~lKeHHbiMI-1 BblpameH~R
M~ /1/ 1-1 /8/ ,qnR aMnn~TYAbl aA-pacceRH~R ~ cnym~T MepoH 
T04HOCT~ o6cym,qaeMoro np~6n~meH~R. Ha puc.l npe,qcTaaneHo 
OTHOWeH~e Ce4eH~H ynpyroro aA -pacceRH~R (A= 12 C, 27 Al, 64Cu) 

R=(d~ ) 2 /(~) 1 ,pacc4~TaHHoro c noMOII\biO ¢opMyn /8/ ~ /1/ ,qnR 
du dO 

aMnfl~TYA 3T~X npotteCCOB B 3aB~C~MOCT~ OT nepe,qaHHOro ~Mnynbca. 
HeMOHOTOHHOCTb KPI-1B~x CBR3aHa c Hecoana,qeHHeM nonomeH~H ,q~¢-
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paKLt~OHHbiX M~H~MyMOB, ,qaaaeMbiX ABYMR np~6n~meH~RM~ /8/ ~ /1/. 
,IJ,nR BbiRCHeH~R. 0611\eH TeH,qeHLt~~ y,qo6HO cpaBH~BaTb paC4eTHble 
Ce4eH~R B T04KaX ,q~¢paKLtHOHHbiX MaKC~MYMOB. nyHKTHPHble Kp~Bble 

npoae,qeHbl 4epe3 T04K~, OTBe4aiOII\~e OTHOWeH~IO Ce4eH~H B MaKC~My
MaX. B~,qHo, 4TO T04HOCTb npH6n~meH~R mecTKOH a -yacT~Ltbl yxy,q
waeTCR c pocToM nepe,qaHHoro ~Mnynbca, npH4eM oHa TeM xyme, 
4eM ner4e M~WeHb, 4TO COOTBeTCTByeT Ka4eCTBeHHO Om~,qaeMOMY 
pe3yflbTaTy. B caeTe 3T~X pe3YflbTaTOB pacxom,qeH~e npe,qcKa3aH~H 
MO,qenH C 3KCnepHMeHTOM np~ 60flbW~X 3Ha4eHHRX q He RBflReTCR 
Heom~,qaHHbiM. 
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Puc.2 

B nOATBepmAeH~e TOrO, 4TO OTnH4He OT eAHHH~~ OTHOWeHHR 

R=( :~ )2 /( :~ ) 1 RBnReTCR 4~cneHHOH MepoH T04HOCTH np~6nHmeHHR 
mecTKOH HaneTa~~eH a-4aCT~~~. HaMH pacC4HTaHO OTHOWeHHe 
- du du opt d opt 
R=(dn)t/(dO) ,rAe (d~) - peaynbTaT pac4eTa Ce4eHHR aA-

pacceRH~R B onTH4eCKOM np~6nH*e~H~ 121 c Y4eTOM nonpaeoK -1/Aa, 
KOTopoe 6onee YAOBneTeop~TenbHO onHc~aaeT 3KcnepHMeHTanbH~e 
AaHHbte rpynnbl. CaKne 131 • PeaynbTaTbl pac4eTa OTHoweHHR npH&eAeH~ 
Ha puC.2 /CMbiCn nyHKT~PH~X KpHBbiX TOT *e, 4TO H Ha puc.l/. 06a 
pac4eTa COOTBeTCTBY~T 3HeprHRM OOPRAKa H8CKOnbK~X f3B/HYKnoH 
fuNN ~0 Mo/. 

ABTOpbl 6narOAaPRT n.H.nanHAYCa ~ B.B.Y*HHCKOro 3a none3Hble 
oocymAeH~R. 
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