
* Me30HOB Ha OCHOBe aHanl13a Kl1HeMaTl1qeCKl1X 

KanOpl1MeTpa 11 Mo,nepm13all.l1l1 

II Ha 

He BbI3hIBaeT 

B 

COCT05IHI1H. 

OT3bIB 
04>Hu.HaJIbHOrO OnnOHeHTa Ha JJ,HCCepTau.HIO 


R)3bMHHa AJIeKCaHJJ,pa CTenaHOBHqa 


«lIcCJIeJJ,OBaHHe CBOHCTB 0pOHTaJIbHhIX B030YiK)J;eHHH OqapOBaHHhIX 


Me30HOB B 3KcnepHMeHTe Belle»" 


npeJJ,cTaBJIeHHYIO Ha COHCKaHHe yqeHOH CTeneHH 


JJ,oKTopa 4>H3HKo-MaTeMaTHqeCKHX HayK no cneu.HaJIbHOCTH 


01.04.16 - 4>H3HKa aTOMHoro H 3JIeMeHTapHhIx qaCTHu. 


A.C.Ky3hMI1Ha rrOCB5IIIJ;eHa I1CCne,nOBaHIHO 

D** Me30HOB B pacrra,nax B Me30HOB, 

l1X pacrra,noB, Ha6mo,neHl1IO 11 113YQeHl1IO HOBbIX MO,n pacrra,na Y3Kl1X D** 
a TaK)Ke pa3pa60TKe rrpou:e,nYPbI 

,nmI ,neTeKTopa Belle 

B 5irrOHl1l1. AlnyaJlbHOCTb If HOBlf3Ha 3Tl1X 

1Ja6pl1KI1) 3a CQeT BhICOKOH CBeTI1MOCTI1 

,nn5I OLIapOBaHHhIX Me30HOB. IIonyqeHHhle HOBbIe 3KCrrepl1MeHTanbHhIe 

COBpeMeHHhIe 

B03MO)!(HOCTI1 

pe3ynhTaThI Ba)!(HbI ,nn5I rrapaMeTpOB 

1JeHoMeHOnOrI1QeCKl1X KOTophIe 

XPOMo,nI1HaMI1Ke ,nmI OrrI1CaHI15I a,npOHHhIX 

A.C.Ky3hMI1HhIM B pa3pa60TKe HOBhIX MeTo,nI1K 

KanOpl1MeTpl1l1 11 I1X ycrreillHoe rrpl1MeHeHl1e B Belle, alnyaJIbHbI 

,nn5I HOBbIX pa3pa6oToK 11 ,nmI C03,naHI15I HOBbIX YCTaHoBoK ,nn5I 3KCrrepl1MeHTOB rro 

1J11311Ke BbICOKI1X 

llCCJIe,noBaHuH, orUlcaHHble B rrpOBO)ll1JJl1Cb C 

I1CrrOJJb30BaHl1eM MeTo,nOB 3I<Crrepl1MeHTanhHoH 1J11311I<11 C 

I1CrrOJJb30BaHl1eM cOBpeMeHHhlx TeOpeTl1QeCKl1X Mo,neJJeH. J(JJ5I cYIll;ecTBYIOIll;l1X 

60JJee aHanOrl1QHbIX rrpoBo,nI1MhIX B ,npyrl1X c:.v('rrt"l"\TX 

C ,naHHoroHa6mo,naeTcH corJIaCl1e I1X 

OfiocHoBaHHocTb If JJ:ocToBepHocTb nOJlyqeHHblX 

pe3YJIbTaToB. 3I<Crrepl1MeHTanbHhle pe3YJIhTaTbI, rro OTHOCl1TeJIhHbIM BepoHTHoCTHM 

pacrra,noB B-Me30HoB B * COCTOHHI1H, rrOJIYQeHHhle B Jll1ccepTaU:l1l1 

B Hayquyro u:eHHOCTb pafiOTbI. 

o6cY)!(JlaeTC5I 

CCPOPMYJIl1pOBaHbI OCHOBHhle 3aJlaQI1, KOTophle 6hIJIl1 
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n;eHrpaJIbHa5I 

B MarHHTHOM nOJIe 1.5 
rr03BOJI5IeT H3Mep5ITb 

I1pocrpaHcTBeHHble KOOp,lJ;HHaTbI TOqKH 

B3aHMO,lJ;eMCTBH5I nyqKOB 

C 1 
BbIJIeTa 3alD>lJKeHHhI 

C rrOMOrnbID KpeMH11eBOrO 

,lJ;eTeKTopa. H3MepeHHM qaCTHn; HCnOJIb3YIDTC5I ,lJ;Ba KaJIOpHMerpa: 

rrO,lJ;p06HO H3JIO:>KeHbI rrOJIO)l(eHH5I BbIHOCHMble Ha B rrepBOM LlIaBe 

rrpe,lJ;CTaBJIeH 0630p cpeHOMeHOJIOrHqeCKHX MO,lJ;eJIeM, OrrHCaHa CrreKTpOCKOrrH5I 

Op6HTaJIbHhIX B036Y)l(,lJ;eHHM 3TO rrOTeHn;HaJIhHa5I MO,lJ;eJIb, MO,lJ;eJIh 

KOHCTHTY3HTHhIX KBapKOB, TeOpm! T5I)l(eJlbIX KBapKOB H ,lJ;p. 

H Me30HOB 

BKJUOqaIDrnHX OqapOBaHHbIM H B 3aBHCHMOCTH 0 Toro 

KaK CKJIa,lJ;bIBaIDTC5I crrHHhI H aHTHKBapKa 06Pa3YIDTC5I 

(cmm 0) H BeKTopHbIM paBeH 1) Me30Hhl. B cJIyqae 

Op6HTaJIhHOrO MOMeHTa 06Pa3YIDTC5I COCT05IHH5I D* *. CrpaHHhIe 

Me30HbI cO,lJ;ep)l(aT OqapOBaHHbIM KBapK H KBapK. CrreKrphI Macc 

B036Y)l(,lJ;eHHhIX COCT05IHHM Me30HOB npe,lJ;CKa3hIBaIDTC5I B 

2 ,lJ;HCCepTan;HH 

nOCB5IrneHa onHcaHHID OCHOBHOM 

3Toro 

H3yqeHHe paCrra,lJ;OB B Me30HOB. 

aCHMMeTpHqHbIMH 3JIeKTpOH-rro3HTpoHHbIMH rryqKaMH, 

11 rrocrpoeHa B 5[rroHmI. 3JIeKrpoHHbIM rryqOK 

B CHCTeMe B Me30HOB H 

orrHcaHa B-cpa6pHKa C 

6bIJIa """""a"'\J 

rr0311TpOHHhIM nYQOK - 3.5 OCHOBHhle rrapaMerpbI YCKOp11TeJI5I, Ha 
1

KOTOPOM CBeTHMOCTb 2.1xl034 CM'2C· . 3aTeM 

OCHOBHOM 3JIeKrpOMarHHTHbIM KaJIOpHMeTp H KaJIOpHMerp MaJIhIX ymOB. 

H,lJ;eHTHcpHKan;HH BKJIIDqaeT B BpeM5I-npOJIeTHhle CqeTqHKH 11 

nOpOrDBhle CqeTq11K11 H3 

CHCTeMa H3 

CHCTeMa ,lJ;aHHbIX H Crren;11aJIhHhIM 

nOCB5IrneH onHcaHHID 3JIeKTpOMarH11THOrO ,I(eTaJIhHO H3JIO)l(eHhI 

KOHCTpYKn;H5I KaJIOpHMerpa, cxeMa 3JIeKrpOHHICH, MeTO,lJ;HI<a 

CqeTq11KOB. OCHOBHoe BHHMaHHe y,lJ;eJIeHO npon;e,lJ;ype KaJIH6pOBK11 CQeTqHKOB. 

TIoCJIe,lJ;OBaTeJIbHO orrHcaHbI Bce 3TanbI KaJIH6pOBKH CQeTQHKOB­ 3JIeKrpOHHa5I 

KaHH6pOBKa, HcnOHh30BaHHe KOCMHQeCKHX MIDOHOB, C 

HcnOHh30BaHHeM e+e­ ~ EhIJIO OQeHb 

xopornee CsI, 

KOTopoe CPOTOHOB 1 
B 

Me30HOB. 

rJIaBe 3 npe,lJ;CTaBJIeHO HCCJIe,lJ;OBaHHe CB()I1(;TB D** Me30HOB B B 
IIo,lJ;po6Ho onHcaH aHaJI113 pacna,lJ;a H 
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060CHOBaHhI KpHTCpHH C06hITHH H nOllY'IeHa 


pacna.n;a. 3TO nepBOe .n;aHHoro pacna.n;a. 


BCpO~THOCTH HCCKOllhKHX B Me30HOB C Y'IaCTJ:reM Me30IIa. 


I1HTcpecHhIM ~Bll~eTC~ .n;}IHaMHKH pacna.n;a B- -) H 


,lJ;amlu-paCnpe.n;ClleHH~ 3TOrO 6hIJlO 


unrpOKOC HHTepnpeTlipOBaHO KaK 0 C ,,, ....·
...VV'H 

H llIHPHHOH TeH30pHOrO pC30HaHCa COCTaBll~CT 2.461 
HO cro UIHp}IHa OKa3allaCh B .n;Ba pa3a 6om,mc 

3Ha'IeHH~ 23 M3B. C 3Ha'IHTCllhHO YllyYmeHHoH TO'IHOCThlO 

pacrra.n;a B- -) D napaMcTphI :noro pacrra.n;a. 'ITO 

BKJ1a.n; Y3KHX COCTO~HHH, B .n;aHHoH pa60Te, B 

npOTHBOpe'IHH C H3MepeHH~MH B nOllYllenTOHHhIX pacna.n;ax, 'ITO 

TO'IHhIX H3MepeHHH DC*)n:n:, a TaK)KC .n;aJ1hHCHIllero 

TCOpeTH'IeCKHX no.n;'ICplmyTh xopoIllee comaCHH 

pe3YllhTaTaMH 3TOH pe3YllhTaTaMH, nOllY'IeHHhIMH B 

BaBar. BnepBhlc na6mo.n;aJ1c5I 

Me30Ha B KOHe'IHOe COCT05IHHe H 6hIJlH H3MepeHhI 3TI1X 

pacna.n;oB. I1pOBO.n;HTC~ rrollyqeHHhIX pe3YllhTaTOB H C 

npe.n;cKa3aHH5IMH 4 rrOCB5Irn.eHa M3Y'IeH}UO 

cTpaHHhIx O'IapOBaHHhIX Ha6lllO.n;allMCh B 

Pacrrpe.n;elleHMe no onpc.n;ell~CT cmIH H 'ICTHOCTh 

3Toro COCTO~nH5I 1+ H HCKlllO'IaCT J;13YQeHMC yrlloBoc 

DsJ (2457) C 3Ha<reHMeM crrMHa M 'ICTHOCTH 0+. B maBC 

.n;HccepTaUHM orrMcaHa 3J1eKrpoMarHMTHoro KaJ10pMMeTpa .n;J15I 

3KcrrepHMcHTa Bcll II. npoHcxo.n;HT MO.n;cpHH3aUH51 

B PC3YJ1hTaTC CBCTMMOCTh CyrrcpKEKB rrOBhIIllCHa 

npHMcpHO B 40 pa3, 'ITO rr03B0J1MT H3y<raTh ¢M3MKY T5I)KCJ1hIX apOMaTOB. 

KpaTKO onMchIBaeT OCHOBHhle H3MCnCnM5I H Q)KH.n;aCMhIH napaMeTphI 

3aTCM KpaTKO orrHChIBalOTC5I OCHOBHhle 3J1eMCHThI .n;eTeKTopa Belle II: 
.n;eTeKTOp, BepIllHlIHhIH .n;peH¢OBa5I KaMepa, <relDeJiKC)B 

C'IeT'IHKH. BhICOKa5I CBeTMMOCTh rrpe.n;D5IBJ1~eT 

I< napaMerpaM I<aJ10pMMerpa. ABTop 

B 3aBHCHMOCTM OT nOrJ1orn.eHHoH 

H3MeHeHHe TeMHOBoro TOKa .n;HO.n;OB. M3ll0)KeH 

Mo.n;epHH3aUMM onHcaHa HOBa5I 

BapHaHT TopUeBoro 

Ha OCHOBe ¢oTorreHTo.n;oM. Ba)KHhIe 

CTOHI<OCTH 3TI1X KPMCTallllOB, a TaI<)KC 

.n;eTallbHOC MarpMua KPMCTallllOB na 
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ny4Ke nOKa3aJIM 

nO,lJ,XO,lJ,a K MO,lJ,epHM3aU;MM KaJIOpMMerpa ,lJ,Jl5I Belle II. B 3aKJl104eHMM 

,lJ,MCCepTaU;MM CtP0PMYJlMpOBaHI:>1 OCHOBHble M BhIBO,lJ,hI. 

6.01 oTMeTMTh, 4TO ,lJ,MCCepTaU;M5I A.C.KY3hMMHa 5IBJl5IeTC5I 

TPY,lJ,OM, B KOTOPOM orpoMHbIH H 

MeTO,lJ,M4eCKMH BhII10JlHeH 04eHb ,lJ,eTaJIhHhIH aHaJIM3 3KcnepHMeHTaJlhHhIX 

M pe3YJlbTaTbI MMpoBoro ABTop aKTMBHO y-qacTBOBaJI C 

caMoro Ha4aJIa BO Bcex CTa,lJ,M5IX 3KcnepMMeHTa 3TO M c03,lJ,aHHe 

3JleKTpOMarHMTHoro KaJlOpHMeTpa Ha OCHOBe KPHCTaJIJlOB . MOHTa)l( H 

Ha KEKB; aKTHBHoe B Ha60pe 

pa3pa60TKa H C03,lJ,amle nporpaMM aHaJIH3a ,lJ,aHHhIX; caMoe aKTMBHoe Y4acTMe B 

aHaJIM3e 3KcnepHMeHTaJIbHbI caMOCT05ITeJlhHOe tPH3H4ecKMx 

pe3YJlhTaTOB M HX MHTeprrpeTaU;M5L 

KOTOPhIH MO)l(eT pa60TaTh C 

,lJ,aHHhle H rrOJlY4aTb tPH3W-IeCKHe 

pe3YJlbTaThI. 4pe3BhI4aHHo cJly-qaH B 06JlaCTH 3KcrrepHMeHTaJIbHOH 

tPH3HKM BhICOKHX 3HeprHH. HaH60Jlee BsmHblM pe3YJILTSTSM .llHccepTsu.HH 

3TO KaJIM6pOBKM 3JleKTpOMarHHTHoro 

KaJlOpHMeTpa, 5IBJl5IeTC5I O,lJ,HHM H3 OCHOBHhIX 3JleMeHTOB ,lJ,eTeKTOpa Belle, 

H KOHrpOJlh 3a era rrapaMeTpaMH B Te4eHHe Bcero rrepHO,lJ,a Ha60pa CTaTHCTHKH. 

MHorHe B KOTophle orrHcaHhl B ,lJ,HCcepTaU;HH, H3MepeHhI 

BnepBhle. illHPOKHe COCT05IHH5I B ---7 D+ T(T( H B 

D *+ -­---7 11: 11: • paCrra,lJ,hI I ---7 DOr-(1t M 1---7 

. BnepBhIe Ha6mo,lJ,aJIHCb B -'? DD;; (231 H B -'? DD;; . bhIJl 

orrpe,lJ,eJleH crrHH 11 4eTHOCTh 1+ D;; (2457) . ABTopoM rrpe,lJ,JlO)l(eHa H 

peaJlM30BaHa MO,lJ,ePHH3aU;H5I 3JleKrpOHHI<H KaJlOpHMerpa 

II, KOTOpa5I rr03BOJlHJla aMIIJlHTY,lJ,y H BpeM5I perHCTPaU;HH CHrHaJIa. 

KaJI0pHMerpa Belle II H 04eHh 

cToHKocTH KpHCTaJlJlOB 4HCTOro CsI, 
KOTophle Ba)l(HhI TeCTh! Ha 

tPOTOHHOM IJ"'J<-uvnnv OKOJIO 1 
HC H r:.U.Pr'llC't>,."TX 150 
TaKHM o6pa30M 

rpe6oBaHH5IM 

rrOJlY4eHHhIX orrHCaHl1e 

CHCTeMaTWleCKHX IIorpeillHocTeH ,lJ,Jl5I H3MepeHHoH BeJlH4HHbL 

XOPOIlIl:[H oTBe4aIOIll,HH 06Ill,enpHH5ITblM KpI1TepM5IM ,lJ,JI5I 
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rrpe)],CTaBJIemUI Ha 11 HamiCaHI151 B 

pe<pepl1PyeMhIe )f(ypHaJIbI. 

B pa60Te, eCTb orrpe)],eJIeHHble He)],OCTaTKI1. 

qpe3MepHO rreperpY)f(eHa )],eTaJI51MI1 

aHaJII13a 11 T.)],.. 06I.IJ.l1e rrO)],XO)],bI K aHamny pa3JIHqHbIX 

paCrra)],HbIX MO)], MOrJII1 6bI Orrl1CaHbI B I1JII1 B rrpl1JIO)f(eHI1I1 K 

a )],eTaJIl1 MO)f(HO 6bIJIO B 

rraparpa<pax. 60JIbillOrO KOJII1QeCTBa 

KaQeCTBeHHbIX pe3YJIbTaTOB He 113BJIeKaIOTC51 

<p113I1QeCKl1e rrapaMeTPbI, He)],OCTaeT <p113I1QeCKOH )],aHHbIX. HeT 

Mo)],eJI51MI1, B maBe 1 11 rrOJIYQeHHbIMI1 

pe3YJIbTaTaMI1. 2. 60JIbillYIO 3 MO)f(HO 

Pa36I1Tb Ha )],Be MeHbilll1X rJIaBbI 11 B KOHue 

pe3YJIbTaTbI 11 I1X. 3. 211, r)],e 

rrOKa3aHO rro BpeMeHI1 rrpl1xo)],a 

3aKJIIOQeHI1e 0 paBHoMcpHOM pacrrpe)],CJICHI1I1 <poHa. O)],HaKo, BbIBO)], TPY)],HO 

IIOH51Tb 113 3Toro pl1cyHKa. OCHOBaHl111 aHaJII13a 

CrrHpaJIhHOCTH pacrra)],a Dsl2317) ---t Dslt° Jl,eJIaeT BbIBOJl, 0 CIIHHC H qeTHOCTI1 

0+ COCT051HH51 DSJ(2317). O)],HaKO HC rrpHBCJI,eHa BeJIHqHHa 

3HaQHMOCTH 3Toro T.C. 'X,2/dof, H HC HI1KaKa51 )],pyra51 

rHrrOTC3a. TaKHM 06Pa30M, rrpl1HI1MaTb «Ha BCpy» 3TOT 5. 
TaK)f(e 3aMCqaHH51 K pl1cYHKaM 11 Ta6m1uaM. HaIIpHMcp, pl1CYHKH 10, 14, 

96 OqCHb MCJIKI1C 11 HCB03MO)f(HO, )],CTaJII1 H 

QTO OTCYTCTBYCT CChIJIKa Ha pHC. . BMCCTO Hcro 

OillH60QHO YKa3aHa CCbIJIKa Ha pHC. 

OJl,HaKO BhlillC HC MorYT H3MCHI1Th 

rrOJIO)f(I1TeJIbHOrO BrreqaTJICUH51 OT pa60TbI 11 CYI.IJ.CCTBeUHbIM 06pa30M rrOBJI1151Th Ha 

06I.IJ.YIO OUeHKY Jl,HCCepTaUHH, KOTOpa51 IIpe)],CTaBJI51eT C060H 3aKOHQeHHOe 

KOTopoe rrpOBO)],11JIOCb ua rrpOT51)f(eH1111 MHOr11X JIeT. KaqeCTBO 

11 06beM 11CCJIe)],OBamiii A.C. KY3bMI1HhIM, 

pe3YJIbTaTbI OCTaBJUlIOT OqCHh XOPOIliCC BrreQaTJICIII1e, a caM 

COI1CKaTeJIb MO)f(CT KaK pa3HOCTOPOHHHH 3KcnepHMeHTaTOp 

OQeHb BbiCOKoro ypOBHH. )J,11CCCpTaU}UI 06beMHYIO C 

113JIO)f(eHl1eM MHorl1X 3KCrrCp11MCHTa 11 aHaJI113a QTO OTpa)f(aCT 

BbICOKHH HaYQHblH YPOBCHb aBTopa. Pa60Ta B aKKypaTlIO O<popMJIeHa, 

OCHOBHhIC pe3YJIbTaTbI 11 BbIBO)],hI pa60TbI QeTKO C<P0PMYJI11pOBaHhI 11 

>ICHO 113JIO)f(eHbI. 0116JI11orpa<pI151 rrOJIHO 11CCJIC)],OBaHI151 B 

06JIaCT11 11 HaCQ11ThIBaeT rry6JI11KaU1111. OCHOBHhIC 

B orry6JII1KOBaHbI B pC<pcp11pyeMblx 

Jl,OJIO)f(eHbI aBTopOM Ha Pa3JI11QHbIX MC)KJI,YHapOJl,HbIX 

5 



rronO)l(emUI I1 pe3ynhTaThI ;J;I1CCepTaJ..l,I1I1 orry6nI1KOBaHhI B 32 pa60Tax, I13 HI1X 22 

rry6nI1KaUI1I1 B pecpepI1pyeMhlx )I(ypmlJIax. ABTopecpepaT rronHO I1 rrpaBI1nhHO 

OTpa)l(aeT cO;J;ep)l(aHI1e .ll:I1CCepTaUI1I1. B pa60Te rron~eH pSlA cl>YHAaMeHTaJ1bHbIX 

pe3YJ1bTaTOB, KOTophle B 3HaqI1TenhHOH CTerreHI1 orrpe.ll:eJUIT HOBbIe HarrpaBJ1eHUSI 

3KcrrepUMeHTaJ1bHbIX UCCJ1eAOBaHU" B 06naCTI1 I13yqeHI15I OQapOBaHHhIX Me30HOB 

B 6nl1)1(aHlllee .ll:eC5ITI1neTI1e Ha COBpeMeHHhIX B-cpa6pI1Kax. 

I1pI1HI1Ma5I BO BHI1MaHI1e BhIllleI13nO)l(eHHOe, CQI1TalO, QTO paCCMOTpeHHa5I 

.ll:I1CCepTaUI15I <difccne.ll:OBaHI1e CBOHCTB Op6I1TaJIhHhIX B036Y)l(.ll:eHI1H OQapOBaHHhIX 

Me30HOB B 3KCrrepI1MeHTe Belle» 6e3YCJIOBHO Y.ll:OBneTBOp5IeT Tpe60BaHI15IM BAK, 

rrpe;J;'h5IBn5IeMhIM K .ll:OKTOPCKI1M .ll:I1CCepTaJ..l,I15IM rro CrreUI1aJIhHOCTI1 01.04.16 ­

cpl13I1Ka aTOMHoro 5I.ll:pa I1 3neMeHTapHhIX QaCTI1J..l" a ee aBTOp Ky3hMI1H A.C. 

3acnY)l(I1BaeT rrpI1CY)l(.ll:eHI15I ~eHOH CTerreHI1 .ll:OKTOpa CPI13I1KO-MaTeManIQeCKI1X 

HayK rro 3TOH crreJ..l,I1aJIhHOCTI1. 

0cpI1UI1anhHhIH orrrrOHeHT 

.ll:OKTOP cpI13.-MaT.HaYK, rrpocpeccop 

3aBe.ll:YIOmI1H OT.ll:enOM <pI13I1KI1 BhICOKI1X 3HeprI1H 

cDe.ll:epaJIhHOe rOCY.ll:apCTBeHHoe 61O.ll:)I(eTHOe YQpe)l(.ll:eHI1e HaYKI1 

I1HCTI1TYTa 5I.ll:epHhIX I1CCne.ll:OBaHI1H PAH, 

a.ll:pec: 117312 MocKBa, rrpocrreKT 60-neTI15I OKT5I6p5I, 7 A 

Ten: +74958510184 

email: kudenko@inr.ru 

11.12.2015 

ITO.ll:rrI1Ch IO.r. KY.ll:eHKO ~a:e~~~~i­
y QeHhIH ceKpeTaph 

KaH.ll:I1.ll:aT <!>I13.-MaT.H 

A.)J;. CenI1.ll:0BKI1H 
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