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ll106owlo1l4 B.ll. P2-80-5 

o AcnonApHsllUH WCTPblX 40CTHI.I. AOl1l11YlI\HXCA 
B DeDleCTee 

HlliiAcHa CORSb MeJl(AY A' 4aCTHI.I. 
npowcAwHX 4CpC3 cno~ Be~ec 
MHOrOKpaTHoro KynoHoBcKoro 
CPOpMyllbl. onl1cblBlllO\Ul1C CTcneHb AenOllJlpl13aUl111 3DP"*CHHblX H He~T 
panbHblx ~aCTHI.I. BbI~I1C11eHa CTeneHb AcnollApH30410111 P-MCSOHOB, 
3aMeAnR~HXC" B Bell\eCTBe. npH HepellRTI1DHCTCKI1X CKOPOCTRX 
AenonApH3auHR p-Me30HoB nponopUHoHanbHB HX np06ery 11 AnA 
Bcex cpeA 04eHb Mallai e TO lIIe BpeMR npH Ha481lbHblX HHnynbcax 
Po > 1 r3B/c CTeneHb AenollflpH3a4HH II -Me30HoB, ABIo1I1CYII\HXC 
B cpeAax c t>on~wHHH Z H TepRIOII\HX 3HeprHIO Ha HOHH3aI4HO, 
AOCTHraCT saMcTHoii aellH4HHbI -10%. 

PaSOTa abinOIlHeHa B lla60paTopl1H BbiCOKHX 3HeprHH O~RK. 

npe"pMHT 06~~Horo MHCTMTYT8 AAepHWX MccnoAQaAKHA. AY6H_ 1980 

Lyuboshlt.z V.L. P2·80· 5 
On Depolarization of Fast Particle Hoving 
In Hatter 

1. B pa60n!ll 6101110 nOKa3aHO, 4TO npl-I MaJ1b1X OTKIlOHeHI-IAX 3a
pAlICeHH~X 4aCT~~ B 3neKTpI14eCKOM nOlle OT nepBOHa4allbHoro Ha
npaSlleHI-IR ASl1l1CeHI1A seKTOp Cnl1HOSOH nOIlRp113a~111-1 (n080pa4I1sa
eTCR BOKpyr HOpMaJ1H K nnOCKOCTI-I, npOXOARlI\eH 4epe3 Ha4anbHblH 

y ...... 

H KOHe4HblI1 HMnynbcbI Po 11 PI • Ha yroJ1 
1 )12_ 1 )1 - 1 e = [-2 (g-2)-_ + --180 . /1/

)I )I 

3Aecb 00 - yrOJ1 MellCAY I1MnYJ1bCaMIiI Po 1-1 I; , )I - 110peH~oBcKIiIH 4laK
TOp, g - rlilP9MarHI1THOe OTHOWeHl1e /no onpeAeneHH~. MarHHTHblH 

et /MOMeHT fI '" 2mo ga, rAe e - 3apRA. m - Macca. a - cnHH ~aCTliIl.lbI . 

CYLilecTseHHo. 4TO npl'! MallOM 113MeHeHHI1 KHHeTI14ecKoi1 3Hep l-1'!1'! 1-1 

npH YCI10Sl11i1 0« 1, 19 0 « 1 4lOpMYJ18 /1/ cnpaaeAf\1iI88 He3aSHCI-IMO 
OT xapaKTepa npOMe*yT04Horo ASHlICeHHR paccM8Tp~8aeMOH 4aCTI1~bI·. 
flerKo BIiIAeTb. 4TO ecnl1 8«1 . TO yr0J1~TKI10HeHHR aeKTopa nOI1R
pl13a~I1H OT Ha4aJ1bHOrO HanpaBl1eHHR '0 paBeH 

8 =< 8 sin I/f • /2/ 

rAe I/f - y rOJ1 MeIKAY (~ 11 seKTopOM [p 0' Pl ) . 
HH~e MbI aOCn0J1b3yeMcfl COOTHoweHHAMH /1/-/2/ AnR S~4Ii1CneHHR 

CTeneHH AenOnRpl-l3a~I1H 6b1CTP0i1 3apR~eHHoH 4aCTI1~bI, ABl1lKy~ei1cR 
S MaKpocKonH4ecKoi1 cpeAe. PaCCMOTPI1M CHa4ana cI1y4aH npOAOJ1bHoi1 

n0I1RpI138~HH (1/1= ;). flcHo, 4TO npH MHOroKpaTHoM pacceRHHH 4ac

TI1I.1b1 8 KYl10HoaCKOM nOlle AAep 11 3J1eKTpOHOB cpeAHlile 3Ha4eHI1R 
nonepe4Hblx KOMnOHeHT I1MnYl1bC~ H seKTopa nonApHsaUIiIH paSHbI HY
nlO. faKIiIM 06pa30M. 8eKTOp « (II» coxpaHReT CBOe.. HanpaeneHHe. 
OAHaKO, XOTR B 3TOM cnY4ae «(.I.» =0, 8eJ1H41i1Ha <19 2 >=<() 2 > = 

=«<.1.,>/ (711) OTI1H4H8 OT HyJ1R ..... B pe3Yl1bT8Te 48CTHlIa AenoJ1ApH3yeT
CIl /YMeHbW8eTCR 3H84eHI1e I«II) I / . 

CorllaCHO ~pMYJ1e /1/. cpeAHIili1 KS8ApaT yrl1a OTKIlOHeHI1R 
BeKTop8 nOnRpl-l3a~I1H ( II ) OT Ha48J1bHOrO HanpalneHHR npl-I npo
XOIICAeHHIiI 4aCTI11.1W 4epe3 TOHKI1H cnoH Sell\eCTSa Af CBR38H co cpeA
HHM KS8ApaTOM yrJ1a MHorOKpaTHoro KYl10HOBCKoro pacceAHHR B 3TOM 
cnoe COOTHoweHlileM 

·8 4aCTHOM cnY4ae KB8311K1l8CCI14eCKOro ABHlKeHHR no nnocKoi1 
TpaeKTopHH yrJ1b1 8 11 B /1/ MOrYT HMeTb nlO6ylO aenH41-1HY80 
/CM. I I I /. 
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- 2 1 y2 _ 1 y- 1 k: 2 
<8 >=< 0 >= [-(g-2) -- + -- l <° 0 >, /312 y Y 

H3BeCTHO, 4TO Bell1-1411Ha < 8~> C xopowe~ T04HOCTb~ Onl-1CblBaeT CA 

BbipalKeHIo1eM /2 ,3 1 

<0 2 > = Z2(~ f y 2 • ~ , 141 o m (y 2_1)2 LpM 

r ,qe Z = ee - OTHOWeHl-1e 3apRAa 4aCnll.\bl K 3ap R,qy 3 1leKTpOHa, m-
o 41TtC 1/2 

Ma c ca 4 a CTIo1 L1b1 , MS = (- -l!- ) me=21 M3 B, Lpall - pa,q lo1 al.\1-10HHaR ,qJlW 
eO 

Ha AIlR 31leKT pOHa, nOAc TaBllRR /4 1 B 131 ..., Y41-1TblsaR. 4TO np~ Ma

nblX < 8 2 > c TeneHb ,qe n Olll'l-P101 3aLl I1I-1 p a BHa 

- 1-2 
n = 1 - <cos 8> '" - <8 > / 5/'/ 2 ' 

Mbl nplo1xo,qI1M K cneAYlOU1eH ¢oPMYl1e. om1CblBalOllIe i:1 ,qe nOnl'lpI13alllo1lO 

n p OAOnb HG n onflplo130BaH Hb1X 4 aCH1L1 : 

1 2 (M s )2 [1( 2) 11 2M11 = - z - - g-' + -- --. /61
( " ) 2 m 2 y +l Lpa,n 

Ecn~ 4 a CTHLla n0l1Rpl130BaHa B HanpaBneHl1 l-1, nepneHAIo1KYllAPHOM 

HMnynbCY, T O n plo1 ¢lo1KCHpOBaHHOM yrn e ~ Me~AY BeKTopOM nonRpH

3alllo1~ I,(~) 1-1 HOpMallblO K nnOCKOC~lo1 pa c c eR Hlo1R CTeneHb ,qenonRpl-1

3alllo1lo1 C YlleTOM /2/ paBHa 11(11 )Sin2 rp . nplo1 ycpeAHeHH lo1 no a3l-1I-1Y

TaIlbHOMY yrlly!/J B03H~KaeT lIlaKTop 1/2. TaKlo1M 06pa30M. npH 

npOXOlKAeHH~ n0I1f1pH30BaHH~X 4aCTlo1l1 4epe3 cIloi1 BeUjeCTBa I1X Ae

nOIll'lpH3allH l'l S non epe4HOM Ha npaBne Hlo1 H B ~Ba P13a MeHbWe, 4eM 

AenonAplo13allHfI B n pOAOI1 b HOM HanpaBI1eHlo1lo1 (11 C:!-)= '2 Ti( ~». 3TO npl-1

BOAlo1 T K TOMY, 4TO B 06UjeM c nY4ae Ha 4 a ll bHbllo1 y ron ~ MelK,qy BeKTO

POM n onfl pH3 alllo1H lo1 I-1MnynbcoM YBe Il1-14HBaeTCl'l Ha BeIllo1 4HHY 

6.¢ :: .L 11 sm2¢ , /7/4 ( .) 

rAe "I( II ) onpeAeI1l'leTCl'l no ¢QpMyne /6/ . BeI11'14lo1 Ha !'J.¢ AOCTIo1 I-aeT 

Ma KCI1Manb HO r o 3 Ha4eHI-1 ft npl1 ¢= t lo1 o6p a lllaeTc R B Hynb n pl1 ¢ =0 
101 ¢ = ~ • nplo1 3TOM CT e neHb Ae n0I1Rplo13 al1 l1lo1 COC Ta BJl l'leT 

11=(1 - 1 8in
2 ¢ )11{ 11) = (2 - Sin

2 
¢)11(.L)' / 8/ 

CornaCHO /6/ 11 /8/, npH He p e n l'lTlo1Blo1CT C Klo1X 3 Hep r Hl'lX 

'f/= -1.. z2 (1-..L 8in 2¢ )(Ms f ( g _ 1)2 ~_ , 19/8 2m L pall 

2 

a np~ Yll bTpapenRT I-1 SI-1C TC KIo1X a Heprl-1RX 

1 2 1 2 M 2 2 6.r
TJ = - z (1- - sin ¢ )( ..:.::..1) (g-2) - - --. ,' 101 
82m L 

PaA 
n O,q4epKHe M, 4 TO Hawa OCHOBHal'l ¢opMYlla 161 c n paaeAlllo1Ba All l'l Cllon 

¢ I-1KC l-1 pOBa HHOH TOl1UjI-1 Hhl, np.1 n pOXOlK,qe HI-1I-1 t<OTopo r o 4aCTI-1L1a Te pRe' 

Mal1YIO AOI110 CBo e H 3Hep rl-1 101 , nplo14eM AOll )KHO 6 b1Tb BblnOl1HeHO T alOKe 

YCJlOBl-1e TJ « l~ npl-1 COXpa HeHl-11-1 nOClleAHe rO YC110BI-1R n erKO Y4eC Tb 

3 HepreTI-14eC KI-1e n OT e pl-1 , 3aMeHIo1S B~palKeHMe 16/ I-1HTerp anOM 

<:> Ms 2 MI l ]2 ~ 
TJ = 1.. z ~ ( - ) J [-2 (g -2) + ( ) 1 L ' 

( II ) 2 m 0 y x + PM /111 

rAe Y (x) - 1l0 pe Hllo BcKlo1 i1 $aKTop 4aCTlo1 l1bl Ha paccTo flHlo1101 x OT nepefl' 

He~ rpaHlo1l1~ BeUje c T Ba. nplo1 aTOM OC T a lOTCR B Clo1l1e COOTHoweHlo1R 171 
1-1 /8/, a T a KlKe SblpalKeHHe /9/ ,qI1f1 HepenRTIo1BIo1CTCKIo1X 3 H eprlo1~. 

2. ~3 COOTHoweHIo1Il 111 1 Cl1eAycT. 4TO CTeneHb AenonRplo13 a llHH 


n p OAGllbHO nOIl1!pH30Sa HHblx npOTO~iOB 10111lo1 <lHTHnpOTOHOB / I zi = 1,

g- 2 

- 2- ", 1J 79. m = 938 M3BI onHCblBaeTCfI DbipalKeHlo1eM 


- 3 III 028 2 !U
11 = 0,8 .10 J (1 +' ) _ , /121p ( il ) 0 1 +0,53 'r ex) Lp<w 

2 
r Ae T (x)",E(x)- mpc - KI1 HeTlo14e CKaIl 3Heprlo1R /B rall/. JlerKo BI-1AeTb, 

4TO Ha RAepHoH AJ1I1H6 cT o nKHOBeHI1R B cBIo1 HLle ( ~, _ 20) npOTOHH 

~P<wC 3Hep r Hei:1 T ~ 1 raB AenOnRplo13ytoT c R Ha 1 ,5 ~ 2~. 


Mbl MOlKeM a HanorH4HbiM 06pa30M OlleHHTb T alOKe CTeneHb AenOlUl


pH3aLll-1vl npoxO~RUjero n Y4Ka Hei:1T paI1bHbIX 4aCTI-111 C MarHHTHblM 1010

MeHTOM /.l = 2e~ c ga S II /y HeHTpoHa g n = - 3,82, Y A -4aCTlo1 l1b1 

gA= -1 ,2/ . ~1~cTBlo1TenbHo. B nepaOM npl-1611lo1lKeHI-1Io1 HeHTpaIlbHafl 

y aCnll1a ABH)I(6TCfl B TO~I )l(e 3I1eKTpI14eCKOM n Olle , 4TO lo1 3apflliiel"lHan 

4aCTl-1 l \a, OTKllOHAlOll\aSlcR HCl Manble yrI1bl. B 3aAaHHO~\ 3neKTplo14e

CKOM none OTHoweHHe yrnoB nOBopOTa CnI1 H<l paCCMaTpl-1BaeMOH 4aC T lo1' 
Llbi ,1 n pOTOHa paBHO I CM. 14,1/ I 

b(y ) =g I (g - ~1 ). 
a p y + /131 

>I< ~f3 16/ CI1e,qyeT, LITO ecnlo1 rlo1pOMarHI1THOe OT How6Hlo1e y,qOBlleT-

BopReT HepaBeHCTSY l < g < 2, TO n pl1 nOllHoi:1 3Heprlo1H Eo=6mc2 
3n6KTpH4eCKoe none He BIllo1A6T Ha c nlo1H 4 aCTlo1 l1bl. ~ AenOnRPI-1~lIlo1Sl 
OTCYTCTBy eT ICM,ftl /. AIm Aei:1TpoHa g = 1, 72 VI Eo = 11,5 raB. 
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C Y4eTOM /1 3/, / 8/ ~ / 11 / CTene Hb AenonRp~3a4H~ npoHsBon bHo 
nonRp~SOBaH H~X HeHTpan b H~x 4aCTH4 He 3a B~CHT OT 3HeprH~ H onH-
C~ BaeTCR B~pa~eHHeM 

M a 
1'/ 0. = (1-..L sin 2.p ) f b 2 (y) T/p( lI ) dx 

2 0 ax 
/14/ 

= ~ (1 - .LSin2.p )(~)2 2 M2 m g-
P 0. L PaIl 


AaHH~H pe3ynbTaT MO~HO Ta~e nonY 4~ Tb APyr~M nYTeM, paCCMaTpH
BaR ~3MeHeHHe nonRpHsa4~H npH W B~ HrepOBCKOM pacceRH~H HeHTpanb
HOH 4aCTHU~ C OTn~4H~M OT HynR Ma rH~THWM MOMeHTOM B KynoHOB
CKOM none RApa *. Hs /14/, B 4aCTHOCTH, CneAYeT, 4TO CTeneHb 
AenonRpHsa4~H npOAon bHO nonRp~30BaHH~X HeH TpoHoB Ha paAHaA~oH
HOi1 AnHHe 71 ( )= 9 .10- 4 ; AnR l\-rHnepoHO B 711\( )= 0.9 .10-4 • 

n il II L paIl 
BB~AY ManOC T~ ~a KTopa (g-2) 3aBHCHMOCTb Ae nonR pHs aUH~ 11. 

MeSO HOB ~ 3neKTpoHoB OT 3Hepr~H RBnRe TCR fione e cy~ecTBeHHOH, 

4eM B cnY4ae npoToHOB. AnR npoAon bHo nonR p~30BaHHblx II. -Me30
g-2 3 

HOB /m ll.= 105 ,6 M3 B, - 2 - =1, 16'10- / ¢K>PMyna /11/ Aae T 

71 = 5.10-3 
• 
M
J (2.32. 10 -3+ 1 )2 ~ • /15/1l ( 1I) 0 1 +4.7 T (x) LpIIA 

rAe T(x) - K~HeTH4eCKaR 3Hep r~R Il -Me30Ha /a r38/. CTeneHb 
Ae nonRp~sau~~ II. -Me30Ho B, npoxOAR~X 4epes cnoi1 c BHHua, MO*eT 
AOCT~raTb 10% / CM. n . 3/, a AnR cpeA C ManWMH aTOMH~M~ HOMepaM~ 

*B 3neMeHTapHoM a KTe wBHHre£oBcKo ro pacceR HHR aeKTop nonR
pl-l3a4HH pacceRHHblX 4aCTI-IU C=-( 0+ 2tt( '~D). rAe n - eAHHM4HWH 
BeKTop BAon b HopManH K nnOCKOCTH paCC~RH~RI4/ . nocneycpeAHeHHR 
no a3HMYTanb HoMY yrny Mbi HMeeM ~II)= -,O( II )' ( (IF O. OTclOAa cne 
AyeT, 4TO B cnoe Ton~HHoH ~f 

1'/0.( 11 )'= 21'/a(.J..)= 2N ( J l1 wB(Oo)dO)M . 
3Aecb N - 4~cno RAep B eA~HH4e 06DeMa , 

Z e l! f · I! I! - 
I1WB (°0 ) = .1.. ~ (m v'y 2-1 ~).4 (~-- g 

. m c [Oo a a 
q p ~ 
J - ¢K>p~aKTop , Y4HTw.a~~H 3KpaH~poaaH~e nonR RAPa sneKTpo-

HaMH H an~R HHe KOHe 4H blX pasMepoa RApa . HHTerp~po.aHHe no Te
necHoMY yrny AaeT /cp. C aHanorH4H~MH .bl4HcneHHRMH a / 2/ / 

2N( JI1 WB(OO) dO),\ f"" .1.. (!L)2
g l! _,\_1__ 


8 m p Lpa.tl 


4 

Z COCT a BnR eT TonbKO Aon~ npoueHTa. 4TO Ka ca eT CR 3neKTpOHOB, 
TO AnR HHX pa3B~T~H 3AeCb nOAXOA npHMeHHM TonbKO npH ycnoBH ~ 

t\ f « ' T»15v'AL. M38 , np~ 3TOML paIl 
LpaA 
-3 1 2 ,\ £

71 = 220(2,32.10 + T' ) - -, / 16/ 
f ( 1I ) , L PaIl 

/~v
rAe T B~pa*aeTcR B MsB. npH sHepr~ Rx T < lOv'--MsB 3JleKTpOH~ 
nonHOCTblO AenonRpl-IsY~T CR. L paIl 

3. OnpeAenHM Te nepb CTene Hb AenonRpH3aUHH TR*enOH 4aCT~Ubl 
C sapRAOM zeo , MaCCOH m H Ha4anbHoi1 sHeprHeH mc2yo • SaMeAnR~
~ei1cR B Be~eCTBe H HMelO~eH npH BblXOAe H3 Hero 3Hepr~1O mc 2Yl' 
C nOMO~blO ~opMynbl /11/ HaxoA~M 

Yo 1 2 2 f [-1( g-2) + _1_12 ~ T/( )(Yo 'Y 1 )= - z2 ~ / 17/II 2 mL >'1 2 y+l (_! ) pan 
dE

rAe (- -d ) - noTe pH 3HeprHH Ha eAHHHue nYTH. npH He cnHWKOM 
x 2 

fionbWH x SHep nlRX (T < (10 +100)(~) M3 B) OCHOBHYIO pom 1'1 rpalOT I'IOH~
me 

3a UHOHHble nOTepH, KOTop~e on~CblBaIOTCR H3Bec THoH ~opMynoH 
6e Te- 6noxa / c M.,Ha nPHMep/2.3.51 /. TaK KaK B 3TOM cny 4ae 
Ben~4~Ha (- ~) npaKT~4eCKH He 3a B~CHT OT Macc~ 4aCTHUbi 
~ nponopUHOHanbHa KBaApa TY ee 3apRAa, CTeneHb AenonRp~3aUHH 
He 3aBHC~T OT z ~ ofipaT HO nponopUHOHallbHa Macce m. 

BBeAeM npofier paCC MaT PHBaeMOi1 4aCTH 4b1: 

R (y )=mc2 J dy =L R( y). /1 81 (_ dE ) z2 
dx 

C Y4eTOM / 18/ ~opMYlla / 17/ npeofip asyeTcR K B~AY 

1'/( II )(Yo 'Y 1 ) "' 1'/(If)(Yo) -1'/(II)(Y1 )' /19/ 

rAe 

71 (Y):! T/ ( y 1)=.L (M. )2_ 1_ IR(y)[.L (g _2) +--L- ] 2+ 
(II) (II) ' 2 m L 2 y + 1 /20/

Y - - PaIl 

+(g - 2)f R(y')1! dy' + 2 ! R(y') dy 'l. 


1 (y'+ 1) 1 (y '+ 1) 8 


8enH4~ Ha 1'/( II )(." y) OnpeAeJlAeT CTeneHb Aen0S1Rp~ 3a4~~ npOAon bHO 
nOllRpM30aaHHOH Sapft*e HHOH 4aCT~~~ C 3Hepr~e~ mye 2 np~ ee 
3aMeAneH~H 8 MaKpOCKonM4eCKOH cpeAe BnnOTb AO OCTaHOBK~. B He
penAT~aHcTcKoM npeAene 
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(, ) = l (~ )2 R (y 0) ( - 1)2. 

1] ( II) Y 0 8 m L pan g 
 1211 

np~1 04eHb MaJlbfX CKOPOCTFI X 3¢¢eKT Ae no JlFlp J.1 aa Lj fo11-1 npeHe6peml'lMO 
~laJ' • 

B ctl0P MYJlbl 1171 ~1 120/ BXOAflT Ta6ym1 poBuHHble C\lYHI(LjI-1V1(-dE/dx) 
~l R(y). r p a(jll'lKVI I(O TOp..,X npVl Be,t:le HbI , Hanpfo1Mep, 8 /2 ,31. 3 aMeT fo1 ~I, 
4TO oTHOWeHJ.1e np06 era R( y ) I( pa,qVl aLj l-1 0 HHOC-, AJ1 ~IHe He 3aBI'I Cfo1 T 
OT nJlOTHOCTIo1 ~1 a rpe r aTHo ro COCTOFlHJ.1fl BelllecTsa 101 pa cTeT C y s e
Jll-f 4eWleM a TOMHoro HO~le pa e e llle cT ea Z. 

Cl(a aaHHOe B paBHO~ Mepe OTHOCI'I TCR H K CTe ne HVI Ae nOJlA p lo1aa
1I1-1 101 1/( I/)(y ). nOJle a HbI/.l AmI OLjeHoK FleJlFleTCfl sbl T eKa~ee Io1a / 171 
HepaeeH CTBO 

2 2 
1 Ms C g-2 2 Y + 1 1 y-1 

1](II )(YO) < "2 dE lC -2- ) (Yo -l)+(g-2) ln f+ '270 I , 1221 
m(- - - ) . 0 

dt ml n 
dE dE 

r Ae ( - - ). = (- -) . L P"" - . KO HC TaHTa cpe Abf, onpe AeJlR lOUiaFldt Inm dx min ...... , 

MHHVlMan bH~e VlOH Vl aaLjHOHH~e nOTep~ OAH03~PFl AHO~ 4aCT J.1 Lj~ Ha ?a

Al'l aU J.10 HHOC-, A1lIllHC ~ I aasJ.1c Fl u\an TOJib KO OT <l TOMHOf-O HOMepa Z 3 / 


13 c B;IHqe (- dE ) = 7, 2 Ma D, B Kce HOHe - 11 Ma B, e 80 3 ,t:1yxe _
dt min 


68 MaB/. 

B CJlY4ae V-Me30HOB npVl Yo « 10 5 

sKnaAOM aHo M3n bHoro Mar 

HwrHo r o ~10 MeHTa B s em14101HY 1/ ( 11 ) (yo) B COO T-
MomHO npeHe6pe 4 b . 

BeTCTBHH C 3THM ~ 


M 2c 2 Yo1 s(y )=-- J dy .!. ( ~/(_1_+2 ?Rft(Y)d )
."~ ( II) 0 2 mf! LPM Y 

( y + l)2(_dg)2Lpa.n mIL (Yo +1 )2 I (ytl)3 ' 
dx .,

12) /' 
npJ.1 lU~~1 

2 ; 2
M c yo-l lOr.: M y - 1s ,v 3B o'."~(II) l' Yo ) < 1_<1 dE) Yo +-1- = -dE--.. r,:-;:r' /21f/ 

m p ( -_ ( ) 0
d t min .- dt mIn 

* B ¢QpMyn y / 231 nO- np e ll{HeMY BXOAI-1T paAI-1a4V10 HHaR A1lJ.1Ha AJlFl 
3nCI< TpO Ha. 
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1),( II) , % 

·Ha pUCYH"Ke AaH rpa$J.11< 


3aBJ.1C~ MOCT VI n pO,t:lOJlbHO II 

n0I1F1p J.1 30 eaHHbIX ~ -Me30
<DHOB, 3aMeAI1F1~~VlXCFI AO 

OCT a HOBKI'I B Cel-1Hue , OT a 1)Jl.(LLII)' :!I.
3He p r eTJ.14eC KOH nepeMe H HO~ 1.0 

6 ,~ po/m~=vy~-l / Po - Ha-
D.J 

4aJlbH~~ I-fMnYJlbc/. BeJlVl 
t,I 

l1V1 Ha 1] ~L ( " )(Yo ) paCTeT C 
~ 

YBeI1 J.14e H~e M 3He p r J.1l-1, n p., - 2 II' ........- po/mJ.Lc 

• ~,q • •• q. (' 

6I1 I-1~a FlC b B 06JlaCTI-1 Po 
> 10 r a B/c K aCI-1M n TOT J.1 o a .. 6 a to 12 I\> PO/ mJ.L C
l1eC KOMY 3 Ha4eHI-1~, COCTaB-
I1F1~llIeMY OKOJlO 13%. CTeneHb Aen0I1 Rp lo1 3 a UVl I-1 jl -Me30HOB B APyrl-1x 
cpeAax MomeT 6~Tb onpeAeJleHa C nOMOlllb~ np~6nlllmeHHoro MaCW Ta6 
Horo COOTHoweHVlR 

Il (X ) (y ) =17(Pb) ( y )((_@...)(P u7< _ dE )(X) I. 
~(II) 0 ~ (II) 0 d t mi n dt mi n 1251 

B ma6nu~e np~ BeAeH~ Bbl4J.1CI1eHH~e C nOMO~b~ ~pMyn~ /231 3Ha
l1eH I-1 R 1) (1I ) (Yo ) A I1R pa3I1"4H~X Be~eCT B B .,HTepBaI1e J.1MnYJlbCOB 
100 MaBtc .,.. 10 raB/c InpeAnOCne,t:lH"~ cTo.n6cLj COOTBeTcTByeT 11
MeaOHaM, ofipa30BaBwIo1McFI B pe3YI1bTaTe pacnaAa OCTaHOB~BWJ.1XCFI 
K -Me30HoB/. 

Ta6.!l~ 

Ti ( )' %J.L II 

P rlm~c 100 20 10 5 2 ,23 

BOAOPOA 0 ,36 0,32 0 , 29 0 ,23 0 , 13 0,03 

npo naH 0,9 0,8 0 , 72 0,55 0 ,3 0, 075 

B03 ,t:1yX 1 , 4 1,25 1 , 1 0, 9 0, 5 0, 12 

KceHOH 8,5 7,5 6 , 8 5,5 3 0,72 

CBJ.1Heu 12, 8 1 1 ,5 10,3 8 , 2 4,5 1 , 1 
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nOA4epKHeM, "ITO ¢oPMyna /23/ onpeAen~eT Aenon~pH3a~H~ 
f' -Me30HOB " Ha 11eTY", B03HHKalOU4Y~ AO HB4ana Aei1cTBHfl H3BeCT

- +Horo MexaHH3Ma Aen011flp"'3a~HI1 OCTBHOln1BWHXC~ I'- -lo'I f, -Me30HOB, 
CB~3aHHoro C oopa30BaHI1eM Me30aTOMOBI11111 M~OHI1R/5.npl1 3TOM 
~ C4HTaeM, 4TO Aen011~pI13a~l1~ OWCTP~X 4aCTI1~. ABH~Y~HXCR co 
CKOpOCT~MI1, npeBblwa~UIHMI1 CKOPOCTH aTOMHhlX 3neKTpOHOB. npaK
'l"H4eCKI1 ~e11I1KOM onpeAe11ReTC~ BosAei1cTBl1eM Ha Cnl1li 4aCTH~bI 
311eKTpH4eCKoro n01111 RAep 11 3neKTpOHOB MaKpOCKOnl14eCKOH cpeAW. 
AHanl13 nOKa3~BaeT, 4TO Ha paccMaTpHBaeMo~ CTaAHH B11H~HHeM 
APyrl1x AenOIlRpI13Y~~HX ~aKTopoB /cpeAI1 KOTOp~X OCHOBHY~ P011b 
HrpaeT MarHHTHoe cnHH-cnHHOBoe B3al1MOAeHCTBI1e C 3neKTpOHaMH 
aTOMH~X 0001104eK/ MO~HO npeHeope4b. 

Hs npHBeAeHH~X B~we COOTHOWeHI1H c11eAyeT. 4TO npl1 HepenR
TI1BI1CTCKI1X 3HeprHRX Aen011Rp1il3aUIiIIl fL - Me30HOB "Ha 11eTy" B 1110" 

6b/X BelijeCTBaX 04eHb Mana /B 4aCTHOCTIiI. ecnH Pol m,le;: 0.2 , TO 
B CBHHl.\e 17/1(11 )'" 1O-~ a B B03AYXe 17J.L (II )= 10-3

/. 3TO cor11acyeTc~ 
c npI16m1)l(eHH~MI1 Ol.\eHKaMH pa60T / 6,7 / . OAH a KO npH Ha4aJl bH~X HM
nY11bcax Po > 1 r3B/c 3$¢eKT Aen011Rp113a1.\11H f' -Me30HOB, 3aMeA
11R~HXCR B cpeABx C 60IlbWI1MI1 Z CTBHOBI-ITCR 3aMeTHbiM /-10%/. 

ABTOP Bb/pa~aeT 611a r oABpHoCTb B . r . 6ap~weBcKoMY, M.H.nOAr O
pel.\KoMY 1-1 B.A.We6aHoBY 3a HHTepec K pa60Te 1-1 noneSH~e a8Me
4aHIiIR . 
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