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KaK 113BeCTHO, 113-38 CTBTHCTH'leCKOl! np11pO)lbl HOHll38UHOHHblX noTepb np11 npOXOlK)le-

HIii! 61,1cTpol! 38pstlKeHHOl! 'IBCTl!llbl 'lepe3 BellleCTBO n0Tep11 aHepr1m eIO B TOHKOM norno-

, THTene HCnhlTb!BaIOT cilnbllble q,Jl!OKTyau,rn. Pac•ieT TaKHX q,Jl!OKTyau11l! Anst cnyqasi O'leHb 

TOHKHX (no cpas11e11mo c An11Hol! npo6era qacTHUbI) cnoes 6brn nnepBbie n1,mom1e11 

Ill 
naaaay , • 

no3/lHee TO'IHOe pewemie 38)18'111 0 pacnpeaeneHHII HOHH3BUIIOHHblX noTepb nony'IH/1 

121 
BaBH/10B , KaK II na1111ay I Oil IICX0/111/1 H3 KIIHeT!l'leCKOf'O ypaBUSIIIISI, A/ISi <pYHKUIIII pacnpe-

nenea11si f(x,A) !IOH1!38UIIOHHL!X noTepb 
b mox 

f W (<) f(x,,\-<) d,-f(x,A) f w(,)d,. 

0 

( 1) 

np11 aTOM npeanonaranocb, 'ITO nonna" noTepsr aaepr1111 

CTBe MB/la no cpaaneHHIO C nepBOIIA'IB/lbllOI! aHepr11el! 

E HS nyTII x a seme-

E O II no;"TOMY sepostTHOCTb 

W(E,,) nepenaq11 :a11epr1111 

'IACTHUbl 1 T,e, \V(E,,)=W (,) 

na e1111awrnoM nyTn 11e 3as11c11T oT KOHe'lnol! a11epr1111 

!1Mel!HO tl SITO!.: CML!Cne paCCMaTpHBllQMb!l! nornOTII-

Tenb stBnl!GTCSI "TOHK!IM". llanee rrp111111Manocb, 'ITO w(,)=0. rrp11 f > f • f')le 
max max 

M8KCIIM8/lbH8SI a11eprnll, KOTopast MOlKeT Ob!Tb nepena11a aiieKTpo11y B O)lHOM CTOnKHOBeH1111,. 

a npe)len HHTerp11ponamrn 

rrp11 mox . / 
(2) 

np11 
max 

llnst <j,ynKu1111 pacnpeAenen11si Banunon. nonyqun aupalKe1111e: 

f ( x, A) 

11 • 

cos (yA + Kf ) dy 
I 2 

(3) 

mo x 

2 
f 

1 
= /3 [ Pn y - Ci (y)] - cos y - y Si (y) 

(4) 
. 2 

f 
2 

= y [ Pn y - Ci (y)] + sin y + {3 Si (y) 

3 
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l - -- - "- (1 + ,8 -C) 
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max 

K = ~ 
f 

max 
(5) 

~ = 211 z 2 e 4 N z •--x 
mc 2 ,B2' A 1 

rne Si H Ci - IIHTerpanhHblil CnHyc H KOCHHYC' COOTBeTCTBeHHO, ' V = f3 C CKOpOCTb 

naneTa10meii qacT11UbI; ze - ee 3apstn; m,e - M8CCa H 38pS1/l aneKTpOHa; N - qncno 

ABOI"8/lPOi Z,A - nopSl/lKOBblll HOMep II aTOMl!blll Bee aemecTaa; /',. - aaeprHSI, Teps,eMBSI· 

B cpe)lHeM 'laCTl!Uell Ha nyTH X C - ITOCTOSIHHaSI 3ll~epa. 

/3/ ' 
3KcnepnMeHT8RbHaR npoaepKa noKasana, '!To Ha6monaeMhle Ha onb1Te pacnpenene-

/1 /' /4/ 
HIISI OK83blB8IOTCSI 6onee ll!HPOKHMII, '<JeM npe/lCK838HO Teopneil • 8 pa60Te ' 6hlno 

ycTBHOB/leHO, '<JTO cornacne MOlKeT 6bITb 3aMeTHO ynyq111eao, ecnn y'leCTb, 'IT? HaneTalOIU8SI 

'<J8CTHUa B38HMO/leHCTByeT He co CB060llHblMH 3/leKTPOHaMH, a C sneKTpOH8MH, CBSl38HHblMH 

,B aTOM8X TOpMO3SIIUero aemeCTBa. 

8 H8CTOSlIUell pa6oTe Bb1palKeHHe ll/lSI 'PYHKUHH pacnpeueneHHSI HOHH38UHOHHblX nOTepb 

· , 
6 

/2/ I • 
nony'<JeHO TeM lKe nyTeM, '!TO H B pa oTe , HO C y'leTOM B/IHSlHHSI ll8/leKHX CT~/IKHOBeHHH, 

npn KOTOpbIX 3HepreTn'<JeCK8Sl CTPYKTypa sneKTpOHHOll: 060/IO'<JKH 8TOMOB TOpM03SlIUell: cpe/lbl 

' nposiam1eTCH Han6onee '<JeTKo. 

nnsi nony'leHHSl HHTepecyrowero HBC pacnpeneneHHSI BOCnonb3yeMCSl BblpalKeHHeM (4) 

pa60TI,/
31

; o6o3Ha'<JeHHSl Te lKe, 'ITO H B UHTHpyeMOll pa6oTe 

f(x,A) =, 

c+ Joo 

f exp{ p/',.-x 
f 

max -fp 
f W (<) ( 1 - e ) d< l dp • (6) 

211 i 
C. I OQ 0 

11peo6~a3yeM llOK838Te/lb 3KCnOHeHTbl B HeM: 

f 
m ox •lp 

pt.-x f W(<) ( 1-e 
- ( max 

) d, = p(A-ti-½pw)-x fw(<)O-e"'•-,p+~2Jd,.(7) 
2 

Co>"nac110 pa6oTaM
15

•
61

, MOlKHO npHHRTb 

r11e 

Cil=x 

,:;; 2 
max 2 t-' Z 
fw(,), d<=,~T, (l-__ )_u 

max 2 Z 
+~ 

8 ' 0 - I_ f rn .. mc21l ~ 
3 1 i -- I I , 

(8) 

f = _ __s_ t z_- q11cno aneKTPOHOB B 

z 
-Toll o6onoqKe Top\.10::::-151rnero BemeCTHa, 
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Ii - aq><peKTHBHblil HOHH38UHOHHblll nOTeHUHan i -T_oll o6ono'<JKH • z ef = ~ z i 
aaHne npOH3BO/lHTCSI no TeM o6ono'!KaM, nnsi KOTOpb!X I < 2 m c 

2 f3 2• 
- I 

BBe/leM o6oaHa'<JeHHe 

D 4 
-3-

~. I f 
I I 

fn 2m c2{3 2 
-I~ • 

I 

CyMMnpo_;, 

(9) 

nocne npeo6pa30B8HHil, aHanOI"H'<JHblX npnMeHSIBlllHMCSI BaBHnOBbIM, BblpalKeHHe ll/ISI <pyHKUHH 

pacnpeneneHHSI npaMeT BH/l 

f(x,M = 1 

" f 

K.(1+{3 2C) 
e 

K.(1
1 
__ D_y2} 

f e •mu cos (yA +Kf )dy. 
. 1 2 ( 10) 

0 

3To Bblp8lKeHHe OTnH'<JaeTCSI OT nony'<JeHHOI"O BaBn,nOBblM nnwh nOSIB/leHHeM /lOllOnHH-

D 2 . · 
Te/lbHOI"O qneaa <----Y ) B nOK838Te/le 3KCUOHeHTbl, TTpoBe)leHHble H8MH pac'<JeTbl noKa-

• 
3blB8IOT, '<JTO y'leT 3TO~J•qneHa npHBO/lHT K HeKoTopoMy pacwnpeHHIO H, Boo6we I"OBOpSI, 

CMeIUeHHIO nonolKeHHSI M8KCHMYM8 KpHBOll: pacnpeneneHHSI. Han6onee 3aMeTeH 3TOT 3q,<peKT 

npH M8nbIX CKOpOCTSlX_ '<J8CTHU, '<JTO o6ycnoaneHo pe3K~M B03p8CT8HHeM • max H cna6b!M 

(norapmpMH'leCKHM) yaenn'leHHeM D C pOCTOM {3 B 3TOll: o6naCTH. 

8 Ka'<JeCTBe H/lnlOCTpaUHH Ha 
2 

pnc. npHBe)leHbl <pyHKUHH pacnpeneneHHSI HOHH38UHOH-

Hb!X nOTepb npOTOHOB c {3 =0,1 n ',c =0,02 B Be , Cu H Pb , pacc'<JHTBHHbie no nony-

• /10/ 
'<JellHOH H8MH <pOpMYne • TaM lKe nnsi cpaBHeHHSI npnBe/leHa KpHBaSI, paCC'<JHT8HH8Sl no 

q,opMYne Ba_!lanoaa. ByKBOll: 
/',.-/',. 

¢ o603H8'<JeHa BenH'IHll8 [i ' f (x,A)] • H 6yKBOll S Benn-
max 

'<JHH8 

• max 
2 

TTono611b1e KpHBbie nnsi ,B = 0,6, K. = 0,01 npnBe)leHbl Ha pnc. 2. 

ABTOpbl 6naronapHbl B. n. lllKenenoay aa nocTOS1HHb1ll: HHTepec K pa6oTe n noMOIUb 

npH ee BblllO/IHeHHH; 
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A2 . ( • P11c, 1, PacnpeneneHllll IIOHll38UIIOHHblX noTepb np11 r' =0,1 II I< =0,02 083 y'leTa KpllBBll 1) 

'J'(S) 
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II C y'leTOM naneKIIX CTOnKHOB8Hllli B Be • Cu II Pb (KpllBble 2, 3 II 4 COOTB8TCTBeH110). 
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0 0,1 0.2 0,3. S. 
2 

P11c. 2. Pacnpenenc1-11u1 11ouu3au110HHLtx noTepb nn.a an:a'l-!eHn~ /3 =0,6 II 

11 Pb 
K o=0,01 6e3 y'!eTa 
( KpHBbie 2, 3 II 4 ( KpIIB,1'1 I) u c yqeToM naneKHX CTOnKi10ae1111li B Ile , Cu 

COOTB8TCTB8HIIO), 


