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B OCHOBe Bcex V13MepeHVI~ CPeAHeKBaApaT144eCKOro paAYfYC8.3apR

AOBbrO oacnpenene-uta B 3IléK"FpOHe íI! Ile)KIltT npennonoxeaae Q cq,e

p~lfecKo~ CVlMMeTpVlIo1 pacnpeAeIle~J1R ;3apRAa B HeM. 

OAHaKO He MeHee BepORTHa GOIlee oõ~aR oceBas CVlMMeTpVlfl aTora 

pacnpeAeIleHVlR. Bnon~3~ 3Tora npeAAOIlO>KeHVlR rOBopRT cIlegyn~~~ 
aprYMeH-Tbl. 

3IleKTpoH oõrrenae r MexaHVl4ecKÍlfM '''' YHVlKaIl~Ho ÕOIlbWVlM MafHI1THblM 

MOMeHTaMVI, Hanp.aBIleHHbIMIIJ HaBcTpe4Y APyr APyry ~ Me>KAY TeM AOKa

38HO /eM., Hanp"'Mep, /',!;/ f" qTO Aa>Ke B He VlMelo~eM aapana He,hpOHe 

MarHVlTHbl~' MOMeHT OÕYCIlOBJ1eK 3neKTpVl4eCK"'MVI -ioKaMI1. 3.':0- nae r oc

HOBaHVle 3aKIlIQ-4I1Tb, 4TO B 3IleKTpOHe MarHVlTHbl14 MOMel'iT r arose no

pO>KAeH 3I1eKTpVl4eci<It1M TOKOM.. Ho TorAa B HeM AOIl>KeH cyU\.eCTBOBaTb 

opVleHTVlpoaaHHblH nepneHAVlKYIlRPHO TOKOBOMY KOHTYPY t<BaHTOBaHHbl~ 

MarfHfTHbl~ nOTOK. Y4eT, aror-o OÕCTORTenbCTBà npuaerr K aKC\i1:aJ1-bHO·

CVlMMeTpVl4HO~- caMocor.nãCOBaHHOI1' xonsueaoâ MOAeIlI1 3IleKTpOHã /3/, 

B KOTOPOH ace napaner pu I-InOKOR~erOCRH 3IleKTpOHa - Macca, 'OKa

3aBwaRCR 'nOI1HOCTb!o 3IleKTpOM.arHIo1TH00, aapaa , cnlllH, MarHVlTHblH 

1!1 ãHOMaIlbHbl~ MarHVlTHbl~ MOMeHTbl ~ rVlpOMarHVlTHoe OTH.oweHMe Haxo

AETCR- B nOIlHOM KOIlVl4eCTBeHHOM cornaca« c 3KcnepVlMeHTanbHblM14 

A"lHHbIMI-t, ecn« MarHlo1THbl~ nOTOK B anexrcoue-xonsue n-p\i1.p'a~He,1:f 0.çJ,.

"H'OMY KBaHTY, MarHVlTHoro nOTOKa" 4>0 == ~he-/e • 
IlpVlHRB npennonoxeuae 06 oceaoa eVlMMéTt;?VlIfr -rac TVI~br, BbI4V1CIlI<1M 

3apRAoBblH 4l0pM41aKTop rVlnOTeTI14eCKOro 3ITeKTpOHa, B K~TOPOM 3apRA~ 

MomeT 6~Tb pacnpeAeIleH KaK B OAHOCBR3HOM, TaK VI 6 MHorO~BR~~PM, 

H~n-p~Mep, KOIlb~eBOMo6beMe VlIlVl Ha nOBepXHocTVI Il~ÕO~ OCeCVlMMeT

pVl4HO~' <l>l1rYPbl. 

B ~peIlRl'VlBI1C'TCKOM Cl1Y4ae 4l0pM41aKTop, VlMeeT onpe~eIleHVle 

~ (q2) == F e -i (q. r) p(;)dr" /1/ 

/ ti - sex r op nepenauaor-o VlMnYIlbca/. 

C'Y~eCTBeHHO~ oc06eHHOCTb-~ onpeàeneaaa /T / RBIlReTCR cy~eCTE!O

BaHVle ue-rrpa CVlMMeTpVlVl aapano aor-o pacnpeneneuaa B Hã4aIle CVlCTeMbl 

KOOPAVlHa~. Bo Bcex paCCMaTpVlBaeM~X HVI>Ke CIlY4aRX 3Ta 4eTHOCTb 

p (f) == p (-r) TaK>Ke npennonarae r c a • 

TO>KAeCTBeHH~e npe06pa30BaHVlR /1/ Aa~T ~ 

-+-f2 -+-+3 -+-+4 
2 -+ -f (q.r) (q.r) (q.t) -+ -+ 

j=(q ) == ('lt,+i(q. r)-;- ---- - i --'- + ---- + ••• I p(r)dr = 
2 ' 6' 24 

. . q2 2 . q3 3 q4 4 -+ 
= - e + rl íq- r - -- r - 1- r + -- r + ••• I p (r.) dr = 

q 2 q 6 q 24 q 
\ n2 q4 , 

" 't' 2 4= - e 1 - --- c.r "> + -- <r > _ ]. 

, 
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< rq > = - e ( rq P( r) dr ~	 /3/ 

..... 
rne rq - npDeKQ1I1fl paAli1yca-.ae-Kropa r Ha HanpaBIleHliIe eekrope ne.
penanuoro' IiIIMnYIlbCa ti. Bcnencraae 4eTHocT'1II per) sce III-HTerp~Hlbf 
BIIIAa (r:n+ 1

p (r) dr {n - .uenoeZ p,aBH'bl HYIlIO. , ,', 
nOA4epKHeM, 4TO TOIlbKO B IIICKn~4I11TeIlbHOM cIlY4ae 3apaHee npéA

nOnO>KeHHOrO c<l>epIll4ec'KIII-cIIIMMeTpIll4Horo .aapanoaor-o pacnpenerte-ura 
p (f.) = p(r) 1;13 oõure ro Bblpa>KeHlllfl <l>opM<l>aKTopa /2/ 11I /3/ BbITe-K~~T 
1113BeCTHafl <l>opMy~a AIlfl cpeAHeKBaApaTIII4eCKoro .paAlIIyca 3apflAOBoro 
pacnpéneneuaa <r2 > ' 

I 

212 12(),3<rq > = -- <r> ='- -- (r p r d r. /4/
3 3~, 

,lJ,el1CTB~1TeIlbHO" HanpaBY1B OCb' f) = O c<l>eP!14ecK~i:1 CIllCTeMbl K09P
AIIIHa"t BAOIlb aek ropa q. IIIMeeM f q = rcos é ; dr = 2nr sín ê dr d é , 

nOACTaHOBKa KOTopblx'B /3/ ,qaeT (n = 1)' 

OQ tr	 . 
2	 1 2.......... 2 rr. 2' 2 1 2' 3


<rq>=- - frqp(r)dr=- - (r p(r}~r (CQS f}sinf}d8=--. (r p(r)d r • 
e ,e o o	 3e 

~ nOHflTIII~ ~lcpeAHeKBaAP~TIII4eCKa~ npoeKQlllfl paAlIIyca-BeKTopa 3apfl 
noeoro pacnoenenànaa Ha HanpaBIleHllle aexropa li 'li f.1 "cpenue-eaan
paTVl4écKIlli:1 pa.q1l1Yc "aapanoaor-o pacnpeneneaaa' I B c<l>epIll4ecKIIÍ-cIIIMMeT
P1l14HÓM CIlY4ae cOBlÍáAa~T /TOLfí-iee - <r2> = 1/3 <'r2> /'

q	 v

KaK IlerKO nOKa3aTb, BO Bcéx APyrlllx CIlY4aflX <l>opM<l>aKTopH~1II 

<l>ópMaIl.1II3M naer Vl"H$opMaQIII!0 'TOIlbKO o xapakrepaoa paaaepe ,3ap~AO
Boro pacnpeAeIleHlllfl BAOIlb BeKTopa nepeAaHHoro IIIMnyribca ~, a 06a 
pa3Mepa, nepne~AIII~YIlflpH~e K li. MM H~ oT06pa>Ka~TGfl. 

TaK, AIIfl ynOMf1HYToi:1 MOAeIlIII 3IleKTpÕHa-KOIlbQa/3/.BKOTopoJ71 

3apflA paB~opacnpeAeIle~ no nOBepXHOCTIII Topa c 60IlbWIIIM paAIIIYCOM 

R 11I MallblM paAIIIYCOM ro • nplll4eM R» ro' B cny-rae opueurauaa 3KBa
ToplllaIlbHoi:1 nnOCKOCTIII KOIlbQa HO~MaIlbHo K a /cnlllH nplll 3TOM napaIl 
neneu VlIlIII aHTlllríapaIlIleIleH li / 'okaaaaaerc a <r 2; = ro1/2". 'TOrAa KaKq
 
np« pa~nOIlO>KeHIIIIII YKa3aHHõi:1 nIlOCKOC~VI ~AOIlb q <rq > = R/V2 •
 

3KcneplIIMeH~ c QeIlb~ 06HapY>KeHlllfl c<l>epVl~ecKoi:1 HeCIIIMMeTplll1ll 
. v I 

3~eKTpOHa MO>KHO OCYLlleCTBIIITb.Ha ABYX OAHOBpeMeHHO AeIllC~BY~LllIIIX
 

3IleKTpOHH~X HaKonIllTeIlbH~X KOIlbQax c 06Lllei:1 /ropIll30HTaIlbHoi:1! Me

AlllaHHoi:1 MarHIIITHoi:1 nIlOCKOCTblO 11I OAHOi:1 T04K0J71 BCTpe4111, B KOTOPOi:1
 

,,~Mee_T MeCTO «acaane paBHOBeCHblX rpaexropaã 0601llX' nY4KOB. Pe- , 
rlllCTpaQVlfl /IlY4we no cxeMe coanaAeHIlli:1/ 060lllx ynpyro pacceRH~~X 

Ha <l>1IIt«:lIIpOBaHHbli:1 yron f) 3IleKTpOHOB OTAenbHO B Ka>KAoi:1 11I3 B3aIllM
HO nepneHAIIIKYIlflpH~X'nIlOCI<OçTei:1, COAep>KaLllIIIX BeKTOp Ha4aIlbHoro' 

..... ' 

IIIMnYIlbca P. OAHa 11I3 KOTOp~X HopMa~bHa K BeKTO~Y Hanpfl>KeHHOCTIII 
MarHIIITHoro nOIlfl, a APyrafl eMY napaIlIleIlbHa, AaCT ~03MO>KHOCTb pe
WIIITb npoÔIleMY. 

!
L 

3IleMeH'Í"apHoe paccaorpeuae KIII.HeM'aTII'lK\If' npouecca 'B Cl\M ''-1 ~H'Térj plllpoBaH'lIIe '<l>opM<tíaKTopo'~ /2l ÀnR KOIlbQeBoi:1 MOAeIlY1, -g 'KOTOpOi:1 R,,"::

,?\~ '== 3,87x1'0-1.1 c M = ~c = 11m /3/ /m- ~acca !,!OKOR 3.rieKTpOHa;. y


peIlflTIIIBIIICTCKIlli:1 eaxrot», cooree r c r ayouiaã 'SeIlIll4Y1He Ha4á:r\bHoro IIlM
l ~YIlbCá p/, npIIIBOA'IIIT K 'cIleAY~LllIIIM Bblpa>ReHlllflM Q>ôpM<!>aKTôpOB 1.1 (q2)_'
 
AIlfl paC'ceflHIIIR à MêAlllaHHoi:1 .MarHII'lTHoi:1 nIlOCKOCTH -14 ~Il{ q2 ') - A.i1~·
'~1~~ 

'I, 'pacceflHlllfl .B nnocxocrw, naoannens-roa aexropy HanpR>KeHHOCTIII Mar
l. 

1" 
HIIITHoro nOIlfl 

t 

I"l 

'I, 

- . j=l. (q2 ) = - e [ 1 ~ (y 2 - 1) sín 2 
:- + ••• 1	 15/ 

2	 '" '2' 4 'f} .j"n (q	 ) = - e [ ~ - (y - 1) sín -2 + ••• ,l. \ /6/ 

/.:13. Bblpa>KeHIlli:1 /5/ 11I' 16/ cnenye r , 4.TO KaK M'aIlble yrnu :De..cceFlHIIIA 
/MaIlble nepenaun IIIMnYIlbcaj. TaK 11I. 0-+11" H~npllleMIleMbl, T·. K~ B nepaox 
CIlY4'ae pacceauae lII,lJ,eT KaK 6bi T04e4HblM 3IleKTpoHoM, HeCMOTpfl Ha 

1,'1 

3aBeAbMY~ ero npoT~>KéHHOCTb, a BO BTOpOM - OTIlIll4~e <l>opM$aKTo~;1
i,;. 

" pOB ÇT T04e4HblxM8KcHMaIlbHo, H'o s' oõeux : nnó'ckocjax 'OH-V1 npâKT~,\ 
4eCl«(;i oAVlHaKoBbl. ;n03TOMY, a Ta~w.e 11I.3 KDHCTPYKTVIB'HI)IX"co06pa>Ke~HY1t1 
OnntMafleH yron Ô = rr/2. npa KOTOpOM uenoxansúue '4acf'l;1 060Vlx "'<P,6PM
<l>aKTopoB BeIlHKIII, 11I B ro me B'peMfl 1Í1X" OTHóweHllle' K'="'1 /sin2 (f)! 2) = 2 
TaK>Ke AOCTaT04HO BeIlIIIKO. iB 3TOM' 'cilY4ae 'np~' IIIcxbAt"lO'~')3t1epf\>1ii'1' 

~ 3IleKTpOHOB B 060lllx nY4Kax 50 K3B HeIlOKaIlbHa~ 4aCTb $opM~àKTopa 
I: l/S/ COCTaBIII'T õonee 10% or f1oKaIlbHói:1' ,'{J-I 1113Mepe"H'V1F1 "B '3,,:,014 ç>6fla'CTIII 

3Heprllli:1~ rne c'e4eHlllfl pacceauua BeIl1l1J<1II, 6õecne4aT''';qoéTa+04HYIOI/
). CT-3TIIICTIIIKY·	 ,; ',' ,,-' 

flpouenypa noÍ1Y4eHlllfl OTKIlOHeHIII~ B. AI'I<l>c!>epeHQY1'aIlb'HblX '1II3Mepe'HH'b1X 
ce4eHlllflX OT MeIlIlepOBCKIIIX OTAeIlbHO AIlfl 06eY1x nIlocKocTei:1 pacceR
Hlllfl He ornauaer c a 10T CTaHAapTHOl1 npouenypu , npMMeHfleMoi:1 ~nPIII 

lI,	 
npOBepKe K3,lJ, nocpeACTBOM 1113MepeHIlli:1'e-e--B3aIllMoAei:1cT~lIIfl/r/.c.l0. 
B cnY4ae 06HapY>KeHIIIR CTaT1I1CTIII4eCKIII AOCTOBepH~~ pa3Il1ll4111i:1 Me>KAY 
OTKIlOHeHlllflMY1 OT MeIlIlepOBCKoro ce4eH!'1fl oõoax ée4eHVli:1 AÍlfl 'Bblwe
ynoMflHYT~X nIlocKocTei:1 pacce~Hlllfl <l>aKT t<l>epM~eçK6~ ~CIIIMMeTplII~_ 

l
i 3IleKTpOHa 6YAeT AOKa3aH •. 

Cnenye r nOA4epKHYTb, 4TO 3KCnep14MeHT 3TOT He TOllbKO'peWJ,1T 
npo6IleMY o Bó'3MO>KH0i:1 aCIIIMMeTplll1ll 3Ilet<TpOHa' B YKa3aHHOM Alllana30

.	 '- 1 
He npeAnOIlaraeM~X ero pa3MepOB r HO BMeCTe c TeM OH CTaHeT expe.i 

~ 
r i.mentum c ruc i s': A'Ilfl caMoi:1 KOIl'bQeBoi:1 MOAeIlIII •.. ECIlIII o rxnoneuaa 
oõoux 1II'3Mepfle.MblX AIII<l>$epeHQlllaIlbHbIX ce4e.HIlli:1 OT ce4eHIlli:1, AaBaeMblX 
<l>OPMYIlO~, MeIlIlepa, B YKa3aHHOM Alllana30He3Heprllli:1 6YAYT OTCYTCT- ' 
BOBaTb, TO KOIlbQeBafl 'MOAeIlb!3/ OKa>KeTCfl ~e COOTBeTCTBY~Lllei:1 AeJ71
CTBIIITeIlbHOCTIII, 11I, Ha060pOT, - pe3YIlbTaTbl 1113MepeHIII~ nOIlO>KIIITeIlbHble 
AOKa>KYT ee npaBIIIIlbHOCTb. 

HcnOIlb30Ba~lIIe B 3KcneplIIMeHr~ 3a~arHIII~eHH~X, HÓ He nOIlRpIll30
BaHHbl>,s nY4KOB 3neKTpOHOB, cyurec r aeuuo ynpouiae r 11I ""3MepeHlllfl" 
11I III~TepnpeTaQIII~ pe3YIlbTaTOB. 

2' 3 I 
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Ot{eHl'I:M 'renepe AHana30H 3Hep.rH~., KÓTOPblMr.+. AOll>KH.bf 06IlaAaTb 

3JÍeKTpoHbl B Bblweyn'OMflHYTblX !"iaKÇ>flH Tenb HblX KOflb uax , t.JTo6b[ MO>KHO 
66lnO oCYllteCTB\;fTb 3KCnepHMeRT no 06H~PY>KeHHfIJ ~CHMMeTpH~ 3JleKTpO
Ha B npeAnOIlO>KeHPlH, 41"0 OH o61laAaeT. cpeAHet<BaApa.TH4.eCKHM pa,{:\HY

,I 

COM 3,apRAOBoro pacnpeA~I1eHMR, npe,p,CKaSblBaeMblM L<3À. 'i' 
~ 1./.BbI4HCJl\;fM cuavane. 3TOT paAHYC HCXOAR 1'13 M.OAf.1Q>Htt~pOBaHHoro aa J 

a ='e 2/flc'/ 4 !KOHa ,KYI10Ha AIls:t BaKYYMa c Y4eTOM nonpaeox nópRAKé;l' • /
rs: 11 

t.-e . 2a co -2mr(, 1 ~r(,--l.	 I 
r;6(r.);: ~- t 1 + -- f e (1 + --}---- de; J. 71 

~ \

4f,r 317 1 2(,2 (2 

flpHpaBHIi1BaR 4aCTb aapana , conecxaute roca , B COOTBeTCTBHH' c 17/, 
BHYTPH .cdiepsr paAl1yca 1', /itt ..rrer peny OT p (r) no 06beMY c41ep.b1 tl'\ APl41 I' 

4lepeHt{HPYR nOIlY4eHHQe Bblpa>KeHHe no r, nOIlYtlHt't Bblpa*eHHe AllR p(r}, 
t' nOM0lltblO 'KoToporo 3aTeM Hai:1·AeM. HCKOMbl14 paAHYC <r> , . 

4 ma 00 2 00 - 2mr '" 1 1 '-2- 1/2 T2;'.. .' -13<r> ;:.[ -"- f r dr f e (- + --)V(, - 1 d (, I = V~--:1\c-=6 . 8x l()' eM ~
 
3". O- 1 (, • 2( 3 , 15.~ . /3/
I 

OTKYAa IlerKO 3~I.<IlIQ4l-1Tb, 4TO Y>Ke npH 3HepntL1 3JleKTpO~OB B 10 M3B' 
HeIlOKaIlbHaR ,4aCTb lflopMet>aKTopa B BblweynoMRHYTblX KH.HeManI4ee:.RHX 
YCIlOBHRX npeB;o~AeT 10% OT IloKaIlbHoi:1. /GocneAHRR Ot{eHKa, pa-
3"yMeeTCR, , PPHeHTHP:oB04':iaRl.·' , 

~K.Cn~pL1MeI:+TaIlbHaR 'yçTal:tOBKa r axor-o MacwTa6a MO>KeT 6b~Tb co
3AaHa B ~H3H4ecKai:1 ~a6?paTOPHH Il~60ro Y~HBepCHTeTa. 

B 3aKI1IOQeHHe npHHOWY HC~peHHI'JIO õnaronap aocr s 1Q.•,A.AIle!<caHA
POBY, r. B.. E41HMoey, 0.. C.'~·kaeBY, B.~. HrHaTOBII14Y, 8. r .KaAblweBc-Ko

,. 
\.' 

I 
I 

MY, I1.I4.J1an\l1AYcy, 8.H.I1YutHKoey, C..A.PaK\.1TRHCKO,MY~ A.8.C~pMRrHHY
 

H l,t. M. 4lpaHKY aa 4eHHble AHCKYCCHH, Kp\.1THKY H ,nOMO~b.
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~aTopa H.H. P~-85-118 
3KCnepHMeHT no 06Hapy*eHHn B03MO*HOH c~epH4eCKOH 

aCHMMeTpHH 3neKTpOHa 

npeÀno.eH 3KcnepHMeHf, QCHOBaHH~H Ha CBOHC~Be 3apRAOBoro $Op~aKTopa 
3neMeHTapH~X 4aCTH~ oT06pa*aTb HH~opMa~Hn o cpeAHeKBaApaTH4eCKOM pa3Mepe 
3apRAOBoro pacnpeAeneHHR TonbKO B HanpaBn~HHH BeKTopa nepeAaHHorO.HMnynb
ca, c nOM~b~ KOToporo MO*HO H3MepHTb xapaKTepH~e pa3Mep~ 3neKTpo~a KaK 
B HanpaBneHHH, nepneHAHKynRp~oM ero cnHHY, TaK H B HaKnOHHOM, H 3TH 
pa3Mep~ cpaBHHTb. B~4HcneH l~á6n~AaeM~~1I CPeAHeKBaApaTH4ecKHH P~AHYC 3apR-' 
AOBoro pacnpeAeneHHR c~epH4ecKH-cHMMetpH4Horo 3neKTpOHa K3A, 06ycnoBneH
H~H MOAH~H~HpOBaHH~M 3aKOHOM KynoHa AnR BaKYYMa. Ero BenH4HHa OKaaanaCb 
p30HOH <r>~v(2a/l5a)Ac= 6,axtO-13cM. He06xOAHM~e 3HeprHH 3neKTpOHOB AnR 
06Hapy*eHHR aCHMMeTpHH B cnY4ae Konb~eBOH MOAenH /60nb~0~ ~aAHYC Konb~a 

R= 3,87xtO-11CM ~Ie / HaXOARTCR B 06naCTH 50 K38, a AnR B~wéYKa3a~Horo 
xapaKTepHoro pa3Mepa 3apRAOBoro pacnpeAeneHHR B 3neKTpOHe K3A - B OKpeCT
HOCTH 10 H3B. H3MepeHHR BeAYTcR Ha ABYX HaKonHTenbH~X Konb~ax c OAHOH T04
KOH BCTpe4H He nonRPH30oaHH~x,HO HaxoAR~HXCR B MarHHTHOM none 3neKT~oHoB. 

Pa60Ta' B~nonHeHa B na60paTopHH HeHTpoHHOH ~H3HKH OH~M. 

Coo6ÇteHHe O&be.o;JlReRBOrO HHcmTYTa R,ttepUbIX Hcc.ne.qosamdt. llyt5ua '1985 

nepeaoA O.C.BHHorpaAoaoH 

Matora I.H. p4-85-18 
The Experiment 00 Distoveri~9 

a Probable Spherical Asyrrmetry of El ec t ron ': 

An experiment i s -propos ed for measur ing the character i st ic el ectron 
size normal to the spin and other size which is inclined to the spin. 
The "observed" mean quadrati-c power of radius of charge d l s t r ibut ion of 
QED elec~ron-sphere fol10wed by a modified Coulomb law for vacuum is 
ca l cu lated. It' turned out to be <r>=v(2a/15rr)"c:6.8xtO-~3cm. The e l ec tron 
energies needed for measuring the asymmetry in the. case of .e lec tron-rlnq 
model (b l q radius of the ring R =3.87xH)-1lcm ;,A.c) are about 50 keV, and 
for electron mean 'radius.. of QED - in the v i c ln l tv of 10 HeV. The measure
ments are performed ,00 two storage r lnqs wi th one meet i ng poi nt of nonpo- S 
ia-rized .but ibe lnq in maqnet Ic field electrons •. 

The investigation has been performed at the Laboratory of Neutron 
Phy.sics, J-INR. ' 
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