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BBeneaHe 

B aacTonmefi pa6oTe paccMoTpeHbi pe,nKHe pacnanbi ·::meMeaTapHbiX qacTHU, 

xapaKTepHOH qepTOH KOTOpblX HBnHeTCH HanH'IHe B KOHe'IHOM COCTOHHHH 

aTOMHOH CHCTeMble B nanbHefillleM TaKHe npeBpameHHH 6y,nyT Ha3biBaTbCH 

aTOMHblMH pacna,naMH 1 a CBSr3aHHOe COCTOHHHe o603Ha'laTbCH CHMBOnOM 

Az 
1 

( n 
1 
L 

1 
j ) , ecnH aToM o6paaoBaH qacTHuefi H aHTH'IaCTHueii HnH 

A.kl ( n L;) , ecnH 'laCTHUbi paaabre. B nocnenaeM· cnyqae .nnn o.naoaaa'l-

aoro OllHCaHHH aapHllOBOrO COCTOHHHH Ha MeCTe HHlleKCa k llHllleTCH CHM­

BOn nono:amTenhHO aapn*eaaofi 'laCTHUbi. EyKBbi B CKo6Kax xapaKTepHayroT 

COCTOHHHe CHCTeMbi: n - rnaBHOe KBaHTOBOe 'IHCn0 1 L - op6H'ranhHblll MO­

MeHTo j - nonHblll MOMeHT. 3anHCb HeKOTOpblX CBH3aHHblX COCTOHHHH B STHX 

o6oaHa'leHHHX npHBOllHTCH B Ta6nHue 1. 

Ta6nHua 

l.JacTHUbi, o6paayromHe aTOM e + ·e- p.+ll- ll + 11. 11+e-

o6oaaa'leHHe A 2• (nLj) 
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· ATOMHbie paCII8Jlbl npncyiiUI MHOriiM sneMeHTapHbiM 'I8CTIIU8Mo 0JlH8KO , . . 

BcnellCTBIIe Manon BepoHTHOCTII npouecca ero ua6nroneune BeCbMa aaTpynun-
' 

TenbHOo IJoSTOMy HII:lK9 paCCMaTpiiBaWTCH TOnbKO H9KOT0pbl9 TIIIIbl aTOMHbiX 

npeBpameHIIH1 IICCnellOBaHIIe KOTOpbiX npeJlCTaBnHeT H9COMH9HHblll IIHTepec 

II B03MO*HO y:lKe Ha cyiiieCTByroiiiiiX YCKOpiiTenHXo 

§ 1. Bbi'IIIcneune BepoHTHOCTII ncrrycKaHHH aToMa 

B' Pf.!CJ!IU!Jl_)C Tlina~ a .. b + y 

PaccMoTpiiM nnarpaMMY <PeiluMaaa (puc. 1a) 1 OIIIICbiBaromyro pacrran 

tiaCTIIUbl C 4-IIMIIynbCOM q ( q 2 =-~ ) Ha peanbHblll ~OTOH C 4-IIMIIynbCOM 

k 1 IIHJleKcoM rronHpiiaaunn ,\ II qacTnuy c 4-nMrrynbCOM p ( p =- M 2 ) 

·s 111 CooTBeTCTByromnil sneMeHT -MaTpiiUbi aarrniiieM B BIIlle 

5/2 1 ,\ ' ' . 4 ' 
.<kA,p!ISilql>=(2") e -=ep.(k)J/k)o (p+k-q), 

,.j2k 0 

(1) 

rne J p. ( k ) - MaTpii'IHbiH sneMeHT TOKa. 

BepoHTHOCTb pacrrana1 npocyMMIIpOBaHHaH IIO COCTOHHIIHM IIOnHpH3aUIIII 

~OTOHa 1 B CIICTeMe OTC'I~Ta 1 rne HaqanbHaH tiaCTIIUa IIOKOIITCH1 paBHa: 

w = ·y 
K4-M4 ---- J LI'J1 (kJ:I

2
+TJ2 (kJl!

2ldn .... 
4 K3 lc 

( 2) 

B nanbHeiliiieM aac 6yneT HHTepecoBaTb TonhKO Bep~HTHDCTb ncnycKaHIIH 

'A 2 e li A 2p. • 'n.im ee Bbl'IIICneHIIH paCCMOTpiiM pacnan c BHyTpeaaeii KDH-

/2 3/ u 

BepCIIeH ~OTOHa B ~epMIIOH-8HTII~epMIIOHHYW napy 
1 

1 DIIIICbiBaeMbiii JlHa- 1 

rpaMMOH <PeilaMaaa, npencTaBneuuoil ua pncyaKe .lB •. CooTBeTCTByromnil ::me­

MeaT "S-MaTpiiUbl 3aiiiiCbiBaeTCH B BIIJle: 

2 ' 1 p. J/2-' ' ' 'J 
.<ff,pqS;Iq·>=-21ie2( ) u 2 (p

2
J,yp.u (-p 1 )~- x 

PJO p20 p. 

4 

\ i q,rq2=-·x/J 

a) 

·, !. 2 2.) 
9.1~ =-£ 

o) 

K A· ) 

I 
I 

I-P1 1 Z1 o I . 

-----p2 

\ 2 2 "\Jrp =-N J 
' "'--, 

·~;,~. 

Puc. 1-. 
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IM qacTuuaM. OaHaKo 

HHe B9CbMa 3aTpyaHH-

Opbi9 THnbi aTOMHbiX 

:oMH9HHhlll HHTepec 

rcbiBaroruyro pacnaa 

'OH · c 4-HMnynbCOM 

COM p(p =-M 2 } 
/1/ 

rae : 

q}, (1) 

rOHHHHM nonHpH38UHH 

1KO,HTCH1 paBHa: 

n .:. . ". ( 2) 

lpOHTHOCTb HcnyCK8HHH 

t~C'BHyTpeHHefi ~OH-
. . 
riimci,IBaeMhiii ana-

>OTB9TCTBYIOIUHfi ane-

1 
'-p } -----.....- X 

l . k, .. 
p. 

KA , 

•• 2 2 

1
;-p,. Z, (fJ, =-f') 

I 
I 

Puc. T. 
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x "Jp. (k'-)8
4 

(p 
2

_+P
1 

+P -~,), (3) 

I'Jle p. - M8CC8 ¢epMHOH81 p
2

(p
1
}- 4-HMIIynbC !f>epMHOH8 (aHTH4lepMHOHa) 1 

r 2 ( r 1 ) -. CIIHHOBbiH HHJleKC 4JepMHOH8 ( 8HTH4JepMHOHa) 1 k ~ - ·'leTbipeXHM;_ 

rrynbC BHpTyanbHOI'O clJoTqHa. 3neMeHT ·s -MaTpHUb11 OIIHCbiB8IOI!IHH 8TOMHbiH 

pacrran1 paaea Bbipa:lKeHHIO (3) rrpH P"1 = p-; p 10 ':= p20 1 yMHo:lKeHHoMy Ha 

3/2 Q ; 
clJyHKUHIO (2rr) (--,!-)1 2 'l'nLf (0): 

<A, plS:j q·>= (2 IT )5/2 e 2 --­

(Qom3)~ 

xJp. (Q)[i(Q+p-q), 

'l'nL I (OJ_'(; '2 r-} )·yp. u 'l (- -i?-J X (4) 

rne Q - 4-HMrrynbc aToMa1 m - ero Mace a ( m "'2 p. ) ; 'l' nL 1 ( 0) -

BOnHOBaH clJyHKUHH CIICTeMbl C KB8HTOBbiMH 'IHCnaMH n, L , j IlpH r "'0 • 

BepoHTH6~Tb aTor:moro pacrraaa paeaa: 

W 8TOMH~ = 4(2rr)5 a e2 _J_ 
m3 

I. 
n,L,I 

[j'l'nLI(O)q
2 

... 
il oq (K2+ M2-m2) 

2 K 2. 

x If r ii'J , (o Jl
2 

+ i!'J 2 ·( Q Jll 2 l c1 n 0 + ~ I lJ 3 ( Q J:l 2 
c1 n ; I . 

. Qo . 

.X 

( 5) 

llnH rrpaKTH'IeCKHX ueneii: JlOCT8TO'IHO Bbi'IHCnHTb OTHOllieHHe BepOHTHOC­

TH HCIIyCK8HIIH 8TOM8 K BepoHTHOCTH HCIIyCK8HHH clJoTOH8o 

Ha ¢opMyn (2) n (5) nMeeM: 

6 

·' 'i 
I 

\lJ 
; ~ 

! 

I 

1 
r 
' 

.i 

·p 
8TOMHo 

. ... 
WaTOMH. 32rra:l Q q K 

Vfy m3( K2-M2) 

2 
x[RT(Q,k)+,-.!!!_

2 
R (Q,k)], 

, Q L . . 
0 

(l- __ m_' 

. K 2+ I 

I'Jle !f>yHKUIIII · 

R .,to, k J= 
f[l J,loJ:I2 

+f!J2(QJ!1
2lcln /; 

J[ii"J 1CkJ!1 2 
+TJ2 (kJii'lcln; 

RL(Q,k)=~ 
JHI'J, 

o6ycnoaneHhi cooTBeTcTBeHHo rrorrepe'IHhiMII H rrpononbHO~ 

Ka. 

llnH Bbi'IIICneHIIH p MO:lKHO IICII0Hb30B8Tb Bl 
8TOMHo 

'l' n L I ( rJ I HBnHIOI!IIIeCH pemeaneM ypaBHeHHH lllpenm 

paCCTOHHIIHX mpeJliiHI'epoBCKHe clJyHKUIIII BeJtyT ce6H K8K ( 

6opOBCKIIH p8JlHYC STOMa). lloaTOMy C OTHOCIITenbHOH TO' 

M>:lKHO C'IIIT8Tb1 'ITO 8TOMbl o6pa3yiOTCH TOnbKO B COCTOH 

'·KaK 38pHJlOB8H 'leTHOCTb CIICTeMbl !f>epMHOH-aHTII!f>epMHOH 

(rne S -crrna aToMa), To B paccMaTpHBaeMoM rrpn6nH:lKel 

CH nHllib B TpnrrneTHOM COCTOHHIIIIo 

0CHOBH8H IIOI'peillHOCTb B BepOHTHOCTb 8TOMHOI'O pi 

rrpeHe6pe:lKeHIIeM CpenH~I'O IIMIIYIIbC8 '18CTHUhl B 8TOMe II 

M8CCOH IIOKOH1 KOTOpoe cnenaHO B IICXOJlHOH !f>opMyne (4) 

HeTO'IHOCTb aToro rrpn6nn:lKeHnH oueHnTb TPYllH01 onHaKo 

OJlHOI'O IlpOUeHTa. 
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. , .. 
:: ;; 

lepMHOHS ( SHTHclJepMHOHS), 

m), k ~ - ·qeTbtpexnM:.. 

,I, OllHCb!BSIOI!lHlt STOMHb!lt 

0 , yMHO}!{eHHOMy HS 

(4) 

2/:l·) 'PnLf(O} -

n, L , i npn r "' 0 • 

..... 
Qq(K2+M2-m2) 

X 

( 5) 

ITb OTHOliieHHe BepOSITHOC-

OTOH8o 

:'I 

Wy 

.... 
32rra:l Q q K 

m3( K2-M2} 

m 2 · · 2 
,{J- ---} }; II'PnLfOJI X 

K2+M 2 n,L,f 
'P 

8TOMHo 

WsToM~. 

( 6) 
2 

x[RT(Q,kJ+. ~2 RL(Q,k}], 
0 

rae cpyHKUHH · 

JEI'J,(QJ'i
2 +il J2(QJ!I21Jn 0 

R .,to, k J = -------:---
f[I!J,(kJii2+TJ2(kJii'JJn; 

fl J 3. ( Q J ll 2 
J no ... 

R L (Q I k}= ---:-------
f[li'J, (HI2 + TJ2 (kJI2l Jn; 

o6ycnoBneHbl COOTBeTCTBeHHO nonepe'!HbiMH H npoaonbHOlt KOMnoneHTSMH TO-

Ks. 

Jlmr Bbl'IHCneHHSI p MO}!{HO HCnonb30BSTb BOnHOBbie cpyHKUHH 
STOMHo ~ 

'P n L I ( r} • SIBnSIIOI!lHecsr pemeHHeM ypSBHeHHSI lllpenunreps. Hs MSnbiX 

paCCTOSIHHSIX mpeaHHrepoBCKHe cpyHKUHH BeayT Ce6sr KSK ( -'-JL(rae a O ~· 
. ao .. 

6opOBCKHlt psaHyC aTOMS) o fl09TOMy C OTHOCHTenbJIOit TO'IHOCTbiO "'a 2 

Ml}!{HO C'IHTaTb, 'ITO aTOMbi o6paayroTcsr TonbKO B cocTosrnnsrx c L= 0 • TaK 

t · L S 
'· 

1 KSK aapsraoBSSI '!eTHOCTb CHCTeMbl cpepMHOH-SHTHcpepMHOU pSBHS ( = (-J} + 

(rae S -CnHH STOMa) t TO B paCCMSTpHBSeMOM npH6nH}!{eHHH aTOMbl HCnycKaiOT-

CSI nHliib B TpHnneTHOM COCTOSIHHH. 

0CHOBHSSI norpeliiHOCTb B BepOSITHOCTb STOMHOrO pacnaaa BHOCHTCSI 

npene6peJKenneM cpean~ro HMnynbcs 'ISCTHUbi B aToMe no cpsBHeHHIO c ee 

MSCCOlt llOKOSI, KOTOpoe caensHO B HCXOaHolt cpopMyne (4). 0THOCHTenbHYIO 

HeTO'IHOCTb 9TOrO npH6nH}!{eHHSI OUeHHTb Tpyano, oaHSKO OHS.He npeBblliiSeT 

oanoro npouen~s. 
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I , ' · § 2. BbPmcneHHe BepoHTHOCTH pacrranoB 

rr 0 .~·y ~ A2e0 J 1 11 ° ~y + A2 J2J 1 11° ... y + A 21l(3). 

llnSI Bbi'IHCneHHSI BepOSITH?CTell aT~MHblX pacrranoB· rr
0

- H 11 O -Me30-

HOB BocrronbayeMCSI. !flopMynoii ( 8), rronolKHB M 
2 

= 0 • TaK KaK BMecTe c a To­

MOM HCIIycKaeTCSI peanbHblll !floToH, TO. H3 3aKOH8 ·~oxpaHeHHSI MOMeHTa cne­

nyeT, 'ITO RL (Q 
1 
k) = 0 • KpoMe Toro B !flopMyny ( 8) Hallo BBecTH. MHOlKHTenb 

2
1 

TaK KaK .aTOM MO:lKeT o6pa30BbiBaTbCSI K82KJlblM $oTOHOMo 

TionaraSI )lnSI A 2 e H A 2p L= 0 H i = J 1 HMeeM: 

WaToMH, -- 64rra\0:\ (1-~.:.)RT(Qik) 
- K"' W m3K ·y 

p(rro,11o)= 

TIOJlCTaBnSISI B ( 7) 

·"" IIIJI (0)'\2 J ~ J J 20 3 ' OJ I =---- ..w ~= ~-m 
"• • TT a 3 n = J n 64 TT 

0 

I 
n=J 

rrony'laeM OKOH'laTenbHOe BbipalKeHHe: 

~ 2 

''" 
I 

n=J 

3 
a 

. m 
(J---) R/Q 1 k). 

. K2 . 

l 120a 4 :\ Qi\ 
p ( TTO ,"11 0 ) = 

<t>yHKUHSI Rr(Q_I k) 

K 

/4/ 
paBHa 

~-

R T (QI k ) = l\ ~i\ - ( J + 
q kl\ 

2 

~-+ ... )1 
M2 

J 

:\IJI o {0)\2 .( 7) .... 

( 8) 

rJle M J - Macca rrpoMelKyTO'IHOH qacTHUbi, c KoTopoii BaaHMO)leiicTByeT BHp­

TyanbHbiH !floTOHo nnSI pacrranoB c ncrrycKaHHeM A2e 
~ 

~ 

\0:\ 
:\kq 

_ J "'
10

-4
1 

( __!!!__) 2 "' 10-4
1 

l\Q(\ __ J_) o.J0-4 
1 
(-m-)2 "' 10-6 

K K 2 . M, -

IIOSTOMY · 

8 

p(rr 0 ~y+A2~ ),..p(11°~y+A2e)=0160a.<f = 11 70. J0- 9
• 

Tiony'leHHblll peaynbTaT SIBnSieTCSI XOpomeii OUeHKOll BepOSITHOC 

Ale nnSI 6onbmHHCTBa aTOMHbiX pacrraJlOB aneMeH_TapHbiX qac 

!flaaOBbie 06'beMbl )lnSI SHepi'H'IHOI'O $oToHa ( E .y•> 10 M aB 

rrpaKTH'leCKH COBil8Jl8IOT, a rrepeJl RL (Q1 k). CTOHT MHOlKHTeni: 

0 . 
· BepoSITaocTb pacrrana. 11 -MeaoHa Ha A 2p H !floTOH pe 

. 9 . 2 · o 4 - m 
p(71 ->Y+ A21l )= 0,44a Rr(Q1 k)"' 1107. JO 0 + ---:-:-z-)"' 11 15. 
. M, 

ManaSI BepoHTHOCTb paccMoTpeHHbiX rrpoueccoB 'laCTH'IHO o6y 

'ITO JlnH o6paaoBaHHSI aToMa Heo6xoJlHMa BHyTpeHHSISI KOHBepc 

a!fl!fleKT . IlpHBOJlHT K IlOHBneHHIO B Bblp82KeHHH JlnSI :p K: 
-2 . 8TOMH, 

"' }Q , EcnH OCHOBHOH KaHan ylKe COJlepmHT B KOHe'IHOM 

pSI2KeHHbie 'l8CTHUbl IlpOTHBOIIOnOlKHbiX .3HaKOB1 TO BepOSITHOC'I 

-7 . 
rraJlOB 6yJleT .. 10 • B KaqecTBe .rrpnMepa TaKHX pacrraJloB Me 

rrpoueccbi: 

K~ ~ A TT ll + •V ' 

o A . 
KL~ err+V. 

§3, Pacrran u 0 +y +A'· H o6paaoE 

CB060JlHhlX Il03HTpOHHeB 

0 . 
HecMoTpSI Ha Manyro BepoHTHOCTb pacnaJla · rr ->A2e.+·Y 

JleHHe H KOnH'leCTBeHHOe HCCnenoBaHHe B npHHUHIIe B03M02KHI 

mnx ycKopHTenSix, 6naroJlapH HeKOTOpbiM cBoiicTBaM Ale Bbi< 

(EAi~ iooo MaB). 

PaccMoTpHM noanTpoHnu· c· aHeprneii · "'1000 MaB, KOT• 

)lnSI !floTOHOB OT pacnaJla rt
0 

-Me30HOB Ha YCKOpHTene 11<1>83 

xl · . 
llnH Bbi'IHCneHHSI BepoHTHOCTH ncnycKaHHSI A 2e npH Sl 

)laX, KOTOpbie COIIpOBOlKJlaiOTCSI He3Ha'IHTenbHbiM SHepi'OBblllE 

IOTCSI cneunanbHbie pacqeTbi, 
-----~ 
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>_B __ 

~Bil.OB TT O - H 7] O -Meao- ·. 

I '• TaK Ka~ BMecTe c a To-.·., 

coxpaHeHHH MoMeHTa cne-

6) H81l0 BB9CTH. MHOmHTenb 

if>oTOHOM. 

1 HMeeM: 

(Q,k) I :I 'I' 0 {OJ 12 
.( 7) 

n= I n, • 

3 3 
;m a 

( 8) 

>li B38HMOil9HCTByeT BHp-

nonyqeHHbiH peaynbTaT HBnHeTCH xopomeli OU9HKOH BepOHTHOCTH ncnycKaHHH 

A 2 ~ .onH 5onbmHHCTBa aToMHbiX pacnaaoa aneMeHTapHbiX qacTnu, TaK KaK 

if>aaoBbie o5'beMbi anH aHeprnqaoro .PoToHa ( E ·yl> 10 M aa) n.' A 2e 

· m2 x/ npaKTHqeCKll COBil8.ll810T 1 a nepe.o Rl. (Q,k) CTOHT MHomnTenb ---
Q2 

BepoHTaocTb pacnana 1f 0 -Meaoaa Ha A 2 11 n .PoToH paaaa·:. P 
. 2 

o . 4 -9 ' m · -9 
p(Tf ... y+A2p.)=0,44a RT(Q,k) .. 1,07.10 0+--;:-z-) .. 1,15.10 , 

. M, 

Manag aepoHTHOCTb paccMoTpeHHhiX npoueccoa qacTnqao o5ycnoaneaa TeM, 

qTo .onH o5paaoaaang aToMa neo5xoanMa BHyTpeHHHH KOHBepcng if>oToaa •. 3ToT 

a.P.PeKT npnaoanT. K n'oganeanro B Bbipameann .onH .p. Koaif>.PnunenTa 
-2 . . aTOMH. . 

"' 10 • Ecnn OCHOBHOH . KaHan yme coaepmHT B KoneqnoM COCTOHHHH aa-

pHmeHHb19 qaCTHUbl llpOTHJ3ononomHbiX .3H8KOB1 TO B9pOHTHOCTb 8TOMHbiX pac-
-7 . . 

naaoa 5yaeT .. 10 • B KaqecTBe npnMepa TaKnx pacnaaoa Momao npnaecTn 

npoueccbi: 

0 
Kl. ... A "P. +·V' 

K ~.. A. TT + ·J,I • 

§3. Pacnan u 0 .... y +A 2. n o5paaoaaane 

CB050ilHhlX ll03HTpOHH9B 

. o A HecMoTpsr Ha Manyro aepoHTHOCTb pacnana · u .. 2e.+·y 
1 ero na5nro-

neane n KonnqecTBeHnoe nccnenosaane B npnaunne aoaMomao aa cymecTayro­

mnx ycKopnTensrx, 5naronapsr neKoTopbiM caolicTBaM A 2 • BbiCOKoli. aaeprnn 

(EA1::_ WOO Mas). 

PaccMoTpHM noanTpoanli c· aaeprneti: .. IQOO M aa, KOTopasr xapaKTepaa 

ansr .PoToHOB oT pacnaaa rr 
0 

-Meaoaoa aa ycKopnTene 11<PB8 ( Cepnyxoa). 

xl · · · · · · • 
.Llnsr Bbiqncneansr aepoHTHOCTH ncnycKaHnsr A 2e npn sraepnbiX nepexo­

aax, KoTopbie conpoaomaaroTCH neaaaqnTenbHbiM aaeproBbilleneaneM, Tpe5y-
IOTCH cneunanbHbie pacqeTbi. ---
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BpeMR ~3HH T8KOrO 8TOM8 B TpnnneTHOM COCTORHHH 
T 1 -4 

na6opaT. "' 0 ceK. 

iloaTOMY H:a paCCTORHHRX ,50-100 MeTpOB 9TH aTOMbi MoryT paccMaTpHB8TbCR 

KaK cTa6nnbHbte. Dpn .npoXO)KJleHnH qepea. aemecTBO penR.TnancTcKnii noan-
. . 

TpOHHH, B38HMOJleHCTBYR C KYliOHOBCKHM noneM RJlep H aneKTpOliOB, MOJKeT 

paaaa~naaTbCR. llnR oueHKH aepoRTHocTn aToro npouecca paccMoTpHM TaKne 

CTOliKHOBeHHR noanTpOHHR C RJlpOM, B KOTOphlX KB8Jlp8T nepe)laHHOrO HMnynb~ 

CR t-.. 2 aa, nopRJlOK :ripeBhtiiiaeT l{BaJlpaT nMnynbca aneKTpoHa B A2. (ll ~_I. 
MoJKHO nerKo noKaaaTb, 'ITO MaK.cnManbHhtii npnuenbHhiH napaMeTp TaKnx 

coyJlapeHHH H8 nopRJlOK MeHbiiie cpeJlHero paCCTORHHSI MeiKJly 'l8CTHU8MH no-

3HTpOHns:i, 'ITO ll03BOliSieT He paCCM8TpHB8Tb B38HMHOe 9Kp8HHpOB8HHe 'l8CTHU 

B A 
2
e; MnHnManbHhiH yron .a co·yJlapeHHSIX c t-..2 ~ ll~ aacTonbKO aennK, 

'ITO MOIKHO rrpeHe6pe'lb 9KpaHnpy!OIIIHM )leHCTBHeM 8TOMHhiX aneKTpOHOB Be­

meCTB8o TaKnM o6paaoM, npn 6onhiiiHX nepeJlaHHhiX nMnynbcax qacTHUhi no­

anTpoHHSI HeaaancnMo aaanMOJleiiCTBYIOT no aaKoHy KynoHa c SIJlpaMn n 

aneKTpoHaMn. BepoSITHOCTb paaaana penSIT~BHCTCKoro noanTpOHHSI TOllbKO 

38 C'leT coyJlapeHHH C 6onbiiiHMH nepeJl8'l8MH CT8HOBHTCSI paBHOH e)lHHHUe 

nocne npoxoJKJleHHSI cnog ilemecTBa Tonmnaoii "'2,5.10-
5 

r/cM
2 

( .. 0,1 MK 

JlliSI 8ll!OMHHHSI) o 

BcneJlCTBne · 6onbiiioro ceqeang paaaana noanTpoann, ncnymeHHhte B 

peaKUHSIXo pa3B8liHB810TCSI B MHIIIeHHo DoaTOMY e)lHHCTBeHHhiM .peanbHbiM nc­

TO'IHHKOM penRTHBHCTCKHX A 2e aa ycKopnTengx BbiCOKHX aaeprnii SIBliSIIOT-· 
0 . 

est rr -MeaoHhi, pacnaaiiinecSI B BaKyyMe c ncnycKaaneM noanTpOHHSI. TaK KaK 

0 aepOSITHOCTb BhiXOJl8 TT -Me30H8 ll3 MHIIIeHH 38BHCHT OT ero BpeMeHH IKH3-

Hll T 0 t TO OTHOIIIeHHe 'll1Cll8 ll03HTpOHlleB K 'IHCny ·Y -KB8HTOB, ncnymea-
TT . 

I 
HhiX H3 MHIIIeHH, 'IYBCTBHTellbHO K BeliH'IHHe r TT 0 o 

B aaKniO'leHne SI c'lnTaiO caonM npHSITHhiM Jlonr~M no6naroJlapHTb 

c.M. BnneHbKoro, C.B. repaCHMOBa, n.r. DoHoMapeBa, B.M. DoHTeKopBO n 

P .H. <l>aycToBa aa o6cyJKJleHne n noixeaHhte co BeT hi. 
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rOSIHHH 
-4 

r 
6 

. ., 10 ceK. 
na opaT. . 

8TOMbl MoryT paCCMaTpHBaTbCSI 

~TBO penSI.THBHCTCKHfi ll03H­

Sinep H aneKTpOHOB, MomeT 

npouecca paccMoTpHM 'i'a~He 

KBanpaT nepenaHHoro HMnynh~ 
• 2 

,ca aneKTpoHa B A2. (11 o). 

lU9nhHbllt napaMeTp Tl:\KHX 

'OSIHHSI Memny '18CTHU8MH llD­

aHMHOe 9KpaHHpOB8HHe 'ISCTHU 
2 .. 2 
. ~.11 O HSCTOnhKO BenHK, 

M· 8TOMHbiX aneKTpOHOB B.e­

lb!X HMnynhcax .. 'laCTHUbi no-. 

>HY KynoHa c smpaMH H 

·cKoro ll03HTpOHHSI TOnhKO 

raHOBHTCSI paBHDli enHHHUe 

-5 2 ( 2,5.10 r/cM .. o,l MK 

03HTpDHHH0 HCllyiUeHHb!9 B 

enH.HCTBeHHbiM .peanhHb!M HC­

X Bb!CDKHX 9HeprHlt stsn.IIIOT-· 

:KaHHeM nosHTpDHHst. TaK KaK 

BHCHT DT ero BpeMeHH )1{11:3-

~HCny ·y -KBaHTOB, HCllyiUeH-

0 • . 

nonroM no6naronapHTh 

tapesa, B.M. noHTeKopBo H 
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