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A61Hmannes A. 11 np. PI - 12126 

Ha6monenne oco6ennocTn B pacnpeneneHHHX ar:J~JeKTIIBHbiX 

Mace prr+ rr+ (nrr-rr -) - KOM6unannii B peaKUUfl 
np~ prr+rr+ rr-rr-nnpRP 0 =(5,10~0,17) f38/c 

B peaKU!iH np -.p11+rr+ 17-17-n npn P0 =(5,10~0,17) f::lB/c o6napy-

JKeua oco6enHOCTb B pncnpeueneHIIHX aq""·eKTHBUbiX Mace p 11+ 17+ (n 17- 11-) -

KOM6Huaunii np11 M =1440 MaB/c2. Bo3\.10>Kilhli'l pe30HilHC f!MeeT R30TOIIII

qecKf!ii CHIIH I =5/2, JIIHP11HY I0 ~ 43 M3Bic2, pacna1WCTCH s=90% 
cnyqaes 11a .'\++ rr+. Ero eratH > I /2. Ce'Iell!le o6pa::lOsaUHH pe30HMICa 
= (21:!:_3) MK6. noKn3ano xopowee cornac11e nonyqef!HbiX xapaKrepRCTIIK 

C npe/lCK83aHfi51Mfl 118 OCHOBC CBepXCXOilHW!!XCSI npaB!IIl CYMM 111151 pac

CeHHIIH pelllKCOHOB Ha 'laCTI!UaX. 

Pa6ora Bb!ll011HeHa n na6opaTOpll11 BLICOKIIX sneprllii OvHll1. 

npenpiiHT 06helli!HeHHOrO IIHCTIITyTa H!lepHblX f!CCile!IOBBHIIHo lly6Ha 1978 

Alxlivaliev A. et al. PI - 12126 

Observation of Anomaly in the Effective 
Mass Distributions of p17+rr+(nrr_17_) , 

Combinations in the np~prr+rr+rr-rr-n Reactions 

at Pn ~(5.10± 0.17) GeV/c 

In the np _. prr+ rr+ rr- rr- n reaction at Pn =(5.10 ± 0.17) GeV/c 
an anomaly in the distributions of effective masses of prr+rr+(n,-17-)
combinations at M ~ 1440 MeV/c 2 has been observed. A possible 
resonance has an isotopic spin I ~5/2, width r0 = 43 MeV/c2, and 
decays· in approximately 90 percent cases to t~.++ r. +. Its spin 
is less than 1/2. 'I'he resonance production cross section is 
(21 ± 3) mkb. A good agreement of obtained characteristics with 
predictions on the basis of superconvergent sum rules for scatterin§ 
of reggeons on particles is shown. 

'I'he investigation has been performed at the Laboratory of 
High Energies, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

.. 
B 1964 ro,D;y S. Goldhaber coo6~Qana o aa6mo,D;eHHH 

OC06eHHOCTH B cneKTpe 3cWleKTHBHbiX Mace p TT + TT + 
KOM6Haa:uai npa Macce 1560 MaB/c 2 H3 peaK:UHH 
rr+p .... prr+rr+rr- npH P+=3,65FaB/c. Oco6eHHOCTh 
HMena WHPHHY oKono 200 MaB/c2 . .GapHOHHbl:i pe3oHaHc 
C TaKOH MO,IJ;OH pacna,D;a ,IJ;OIDKeH 6b1Th 3K30TH'IeCKHM COCTOJI· 
HHeM c H30TonaqecKHM cnHHOM 1 =5/2. KaK noKa3aHo 
B pa6oTe I 11, 3TO COCTOJIHHe ,!J;OIDKHO 6b1Th fiOCTpOeHO H3 
4 KBapKOB H O,D;Horo aHTHKBapKa. B pa6oTax rpynnw pyMwHc
KHX TeopeTHKOB 121 B paMKaX KBapKOBOH MO,D;enH C y'leTOM 
yrnouoro MOMeHTa nony'leHa MO,D;H4Ja:uapouaHHaJI 4JopMyna ,D;nJI 
Mace pe3oHaHcou H npe,D;cKa3aHa Macca pe3oaaaca c I =5/2, 
KOTOpaJI OKa3anaCJ. paBHOH npa6nH3HTenhHO 1470 MaB/c 2. 

lloacKy 3K30TH'IeCKHX 6apHOHHWX pe3oHaHcou c I =5/2 
nocBJII:QeH pJI,D; 3KcnepHMeHTanJ.HbiX pa6oT 131 . H3 HHX cne,D;y
eT, uo-nepuwx, 'ITO 34KileKT, Ha6mo,D;aBWHicJI S. Goldhaber , 
06JI3aH KHHeMaTH'IeCKOMY OTp8.)1(eHHIO COBMeCTHOrO po)I()J;eHHJI 
~33 ·H306apw H p ·Me30Ha H, BO-BTOpbiX, 'ITO HH B O,D;-

HOM 3KCnepHMeHTe He ycTaHOBneHO TBep,D;O Cyi:QeCTBOBaHHJI 
HcKoMoro pe3oHaHca. 

B npe,D;cTaBnJieMoi pa6oTe Hccne,D;ouanacJ. peaK:QHJI 

+ + --Op--> p TT TT TT TT 0. /1/ 

Bcero o6pa6oTaHo 1249 cnyqaeu 3Toi peaK:QHH, nony'leHHWX 
npH o6ny'leHHH 1-MeTpOBOi BO,D;OpO,D;HOi ny3blphKOBOH KaMe
pw JIB3 OHJIH ny'IKOM HeiTpOHOB c HMnynJ.coM pn =/5,10± 
0,17/ raB/c. MeTO,IJ;bl pa3,D;eneHHJI KaHanOB peaK:QHi, Hc
cne,D;OBaHHJI peaK:QHH /1/ B ,D;aHHOM 06ny'leHHH H3nO>KeHbl 
B pa6oTax 14- 61 • 
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B HHX noKa3aHo, 'ITO peaKJJ;HJI /1/ H.D;eT qepe3 no.D;npou:ec-
CLI 

np .... p11+11 + - - 16~ /1,1/ 17 17 n, 

!1++ + - -
33 77 77 77 n • 37~ /1,2/ 

+ + - !1-p 17 17 17 33 • 37~ /1,3/ 

+++ - -
/133 17 17 11 33 • 10~ /1,4/ 

UB41Pbl oKono peaKU:Hi yKa3blBaiOT .D;OniO ,IJ;auuoro no,IJ;npou:ec
caB npou:euTax. 

Bwnu nocTpoeHbl pacnpe,D;eneHHJI 34MileKTHBHLIX Mace 
p11+ 11+- H n11- 11- -KoM6Huau:ui. 0HH noKa3aHbl 
ua puc. 1: ua puc. 1 a - ace co6blTHJI /KoM6uuau:uu p 11 + 11 + 
H n 77-77- CHO)I(eHbl/, Ha pUC. 16 - C06LITHJI, B KOTOpblX 
3cWleKTHBHaJI Macca npOTOHa /HeiTpOHa/ XOTJI 6bl C O,IJ;HHM 
11+(11 }-Me30HOM 3aKniO'IeHa B npe.D;enax 1160_< MP 17+c 017-)~ 
~ 1300 M3Bjc2, T.e. ne)I(HT B nonoce /133 -u3o6apw. 
~ouoawe KPHBble nonyqeuw MO.D;enupoaauHeM no,IJ;npou:eccoa 
/1,1/7 /1,4/ no COOTBeTCTBYIOIUHM 4la30BLIM 06'beMaM C 
yqeToM 4lopML1 !1 33 -u3o6apw. ,D;nJI pacnpe.D;eneHHJI puc. 16 
H3 MO,IJ;enHpOBaHHblX C06LITHB OT6HpaiOTCJI Te, KOTOpble y.D;OB
neTBOpJIIOT TaKBM )l(e ycnOBBJIM, 'ITO B 3KCnepBMeHTanbHble, 
T.e. MN11 ne)I(BT B o6nacTB OT 1160 ,IJ;O 1300 M3B/c 2

. 

Mo,IJ;enupoaauuwe no.D;npou:eccw cKna,IJ;waaiOTCJI c aecaMB, 
onpe,D;eneHHLIMB ua 3KcnepuMeHTe I cnnowuble Kpuawe ua 
puc. 1a u 16/. Ilpu nocTpoeuuu Kpuaoi ua puc. 16y'ITeHbl 
BepOJITHOCTB nona,IJ;aHBJI MaCCLI HYKHOHa B 77 ·Me30Ha B o6-
naCTb !133 - H3o6apw. CaMa /133 - B3o6apa npu Mo,IJ;enupoaa
HBB npou:eccoa /1,2/7 /1,4/ TaK)I(e orpauuqeua yKa3auuoi 
nonocoi Mace. 

H3 puc. 1a H 16 BB,IJ;Ho, 'ITO a cneKTpe 34MileKTBBHLIX 
Mace p 11 + 11 + ( n 77 - 11- ) - KOM6uuau:ui B o6nacTB 
1440 M3B/c 2 BH,IJ;eH nBK, OTCTOJill{BB npBMepHO Ha 3 CTaH· 
,D;apTHLIX OTKHOHeHBJI OT 4l0HOBOB KpBBOB, npe,D;CTaBneHHOB 
Ha puc. 1a, B Ha 5,5 CTaH,D;apTHLIX OTKHOHeHB • .aOT KpBBOB 
Ha pUC. 16. 3cWJeKT npBMepHO Ha 90~ CBJI3aH C /1 3 3 -

B3o6apoi, T .K. qucna co6wTBi B nonoce Mace oT 1420 
AO 1460 M3B/c2 ua puc. 1a u 16 O.D;BHaKoaw. Ou:euKa 
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ceqeHB.S: po>KJ.(eHB.S: B03MO>Kiloro pe3oHaHca, pacnaJ.(aJO~ero· 
c.s: qepe3 KaHaJI N +++ .... ~++ + 77+ ' J.(aeT aN+++ 

=/21 ± 3/ MK6. Macca pe3oHaHca oueHHBaeTc.s: HaMB KaK 
MN+++ =/1420 ±12/ M3B/c 2 ' WBpBHa r =48 M3B/c2 

Y'IBTbiBa.s: 3KcnepBMeHTam.Hoe pa3peweHBe no MaccaM, pas
Hoe 21 M 3B/ c2' nonyqaeM ecTeCTBeHHyJO WBPBHY r 0 = 
=43 M3B/c 2

. 
~Jl.S: xapaKTepBCTBKB Ka'leCTBa npeJ.(CTaBJI.S:eMoro MaTe

pBaJia Ha puc. 2 llOKa3aHbl OTJ.(eJibHO MaCCbl ~ ++ 77 +_B ~ -TT- • 

KOM6BHaUBB. B npeJ.(eJiaX OWB60K OHB COBllaJ.(aiOT. 
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Puc.3. HeKo•opr.1e xapaK•epuc•uKu cuc•eMt.l P 77+77 + 
U3 no11oct.1 1,42 :::;: M p 77+77 + ::>: 1,46 T3B/c~ 3aw•pu
xoeaHHt.le pacnpeoeAeHUJI - xapaK•epuc•uKu cuc•eM ua no· 
11oc c11eea u cnpaea o• yKaaaHHOU. 
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Puc.4. PacnpeoeAeHue 
3tfo/JeK111U8Hf>IX MQCC 
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Q2S o,&.s o.ss o.ss •.os 
M7•1., T3B/c 2 

Ha puc. 3 npe,ncTasneHw HeKoTopwe xapaKTepucTBKB 
CBCTeMbl p77+7T+ (nrr_77_)- Cos e * B o6~eB: c.u.M./npu 
3TOM pacnpe,neJieHBe AJI.S: n TT- 77 - • KOM6BHaUBB llOBepHyTO 
Ha 180° B cno>KeHo c p rr+ 11 +, P! , P * B c.u.M. Mac
ca p77+77+(nrr_rr_) B3JITa B nonoce OT 1420 .no 
1460 M3B/c 2 . 3awTpuxoBaHHble pacnpe,neneHBJI - xapaKTe· 
pBCTBKB CBCTeM B3 llOJIOC CJieBa B cnpaBa OT yKa3aHHOB. 

Ha puc. 4 npe,ncTasneHo pacnpe.neneHBe 3cWleKTBBHbiX 
Mace 77 + 11- - KOM6BHauuB: B3 peaKUBB I 1/. B paB:oHe Mace 
p ·Me30Ha HBKaKBX OC06eHHOCTeB He Ha6JIIO,naeTCJI. flo3· 
TOMY BMBTaUBB pe30HaHCa COBMeCTHbiM po)I(J.(eHBeM ~ 33 -

B p ·Me30Ha, no·BBJ.(BMOMy, BeT. 
~pyroB BMBTBpyJO~B 3cWleKT MOryT ,naBaTb CJiy'laB, 

,nJIJI KOTOpbiX 3cWleKTBBHaJI Macca npoTOHa B C OAHBM, B C 
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.IJ;pyrHM 77+ ·Me3oHaMH ne>KHT B nonoce ~ 33 ·aJo6apbl /To 
>Ke OTHOCHTCJI K HeBTPOHy H 77- ·Me30HaM/. B 3TOM cnyqae 
B03HHKaiOT KHHeMaTH'leCKHe orpaHH'leHHJI Ha Macey 
p 77 + 77 + ·KOM6HHaiJ;HB H B03MO>KHO crymeHHe C06b1THB BOK· 
pyr KaKoil·nu6o Maccbl B npe,IJ;enax 3THX orpaHH'leHH:il. Ha 
puc. 16 3aWTpHXOBaHO pacnpe,IJ;eneHHe, B KOTOpOM 34lclleKTHB· 
Ha.ll Macca npOTOHa /HeBTpOHa/ H C O,IJ;HHM H ,D;pyrHM 77 +(77- ) • 
Me3oHaMH ne>KHT B nonoce ~ 33 ·aJo6apbl. Pacnpe,IJ;eneHHe 
HMeeT MaKCHMYM B paBOHe MaCCbl p 77 + 77 + ( n 77-77 -) , 
paBHOB 1530 M3Bjc2 , H ,IJ;OBOnLHO WHpOKOe, TaK 'ITO He MO· 
>KeT HMHTHpOBaTb Ha6nro,IJ;aeMbiB HaMH DHK DpH Macce 
1440 M3B/c~ 0TMeTHM, 'ITO C06b1THJI, 0 KOTOpbiX MO>KHO 
6blnO 6bl ,IJ;yMaTb KaK 0 Hepa3,IJ;eneHHbiX Me>K,IJ;Y peaKIJ;HJIMH 
np-. p77+77 +77- 77-D H np,-> pp77t77-77- 77° 

/Ha puc. 4 pa60TI>f 413aWTpHXOBaHO/ H KOTOpble OTHece-
Hbl KO BTOpOB peaKIJ;HH, 6y.IJ;y'lH o6pa6oTaHbl KaK peaKIJ;HJI 
/1/, ,IJ;aiOT pacnpe,IJ;eneHHe 34lclleKTHBHbiX Mace p 77+77+ (n77 -77-), 
6onee HnH MeHee paBHOMepHOe BO BCeB ,IJ;OCTYDHOB o6naCTH 
Mace N 77 77, HO ax .IJ;o6aBneHHe B peaKUHIO I 1/ cymecTBeH
Ho yxy,IJ;WaeT yrnoBble pacnpe.IJ;eneHHJI qacTHU B Heil. 

Ha puc. 5 npe.IJ;cTaBneHbl pacnpe,IJ;eneHHJI J!W>eKTHBHbiX 
Mace P 77+ 77- (n77+77 -)- H p77- 77-(n 77+ 77 + ) 

KOM6HHaiJ;HB. ci>OHOBble KpHBble nony'leHbl B pe3ynLTaTe COOT· 
BeTCTByromeil o6pa6oTKH no,IJ;npoueccoB /1,1/-:- /1,4/. B 3THX 

Ql IC I I I n..._ I 

\0 i,2 i,lt- 4,6 4,8 2,0 2,2 
M(~g.) rall/c' 

•J 
J 
~ 
~ 
0 
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0 
c:; 
u 
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:T 

Or u r r r ~ r 

1,0 l,i: i,'+ 1,6 -1,8 2,0 2,2 

M(~'{:f-) T3B/c 2 

Puc.S. PacnpeoeAeHue 3(JdjeKJIU8HbiX Mace p77+77- (n 77+ 77-)
u p 77-77-(U77+ 77+) -KOM6UHQJ4UU. 
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Puc.6. YzAo8oe pacnpeoeAeHue npomoHo8 8 cucmeMe ~ 
OJIHOCUJieAbHO noAellla ~++ 8 CUCIIIeMe N+++ u3 nOAOCbl 
1,42 :~ M N+++ ~ 1,46 T3B/c2. 

oco6eHHOCTe:il M npu pacnpe,IJ;eneHHX JaMeTHbiX 
=1440 M3B/c 2 He BH,IJ;HO. 

B 1978 ro.IJ;y noJIBHnHcL TeopeTH'leCKHe pa6oTbl A.A.rpu· 
rop.IIHa H A.B.Ka:ii,IJ;anoBa/7/, KOTOpble HCCne,IJ;OBanH CBepx· 
CXO,IJ;JIUUleC.II npaBHna CYMM /CllC/ ,IJ;n.ll pacceJIHHJI pe.IJ;)KeOHOB 
Ha qacTuuax. lloKa3aHo, 'ITO ,IJ;n.ll HaCbiiUeHBJI nonyqaeMbiX 
ypaBHeHHil Tpe6yeTcJI cymecTBOBaHHe uenoil nocne,IJ;oBaTenL
HOCTH pe30HaHCOB C B03pacTaiOIUHMB H30TODB'leCKHMB CDHHa· 
MH I, C 06bl'lHbiMH CDHHaMH J =1, pacna,IJ;aiOIUHXCJI DO cxe· 
Me ( I,J) = ( I-1, J -1) +77. Maccbl 3THX 6apHOHHbiX pe3oHaH-

coB He o'leHL aenHKB, B qacTHOCTH, Macca pe3oHaHca E 
,IJ;Oll)I(Ha Haxo,IJ;HTLCJI B pa:iloHe 1,4-:- 1,7 T3Bjc2. ,D;n.11 wup

5Ji
Hbl pe30HaHCa E

55 
aBTOpbl 171 DOllY'lHllB COOTHOWeHHe r55 = 

=4/3(k*/ k)3 r~ (1), r,IJ;e k H k* • HMnynLCbl 'laCTBU, o6-
pa3YIOIUBXCJI· UpH pacna,IJ;e ~33- H E 55 -pe30HaHCOB COOT· 
aeTCTBeHHO. Hl 4JopMynbl /1/ cne.IJ;yeT, 'ITO r ... 36M3B/c2 

,IJ;n.ll M55 =1,44 T3B/c2 , 'ITO xopowo cornacyeTCJI c HaWBMH 

,IJ;aHHbiMH. 
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,ll.nJJ. o~eHKH cnuua ua6mo.D;aeMoro HaMH peJouauca 6Lina 
nocTpoeua yrnoaaJJ. xoppenJJ.~HJJ. Me)I(,D;Y uanpaaneuaeM BLine
Ta npoTOHa Hl !\ ·HJ06apLI, BXO,IJ;JIIQeii: B N+++ B 
c.~.M. H3o6apLI !\. H uanpaaneuaeM noneTa caMoii: !\ -
H3o6apLI B c.~.M. N +++ Ilonyqeauoe pacnpe.D;eneuae 
.D;nJJ. nonocLI 1420 ::; M N +++ :;;. 1460 M3B/c 2 noxa-
JaHo Ha puc. 6. 0HO 6nH3KO K H30TpOllHOMy, 'ITO CBH.D;eTenL
CTByeT o TOM, 'ITO cnHH N +++ > 112. MLI 6naro,D;apHM 
B.JI.JIIo6owa~a. npe,D;nO)I(HBwero BLinonHHTL yKaJauuoe no
cTpoeuae. 

TaKHM o6pa3oM, nonyqeauLie Ha 3KcnepHMeHTe xapaxTe
pHCTHKH peJouauca N +++ ,D;oaonLHO xopowo cornacyiOT
cJJ. c npe,D;cKaJaHHJJ.MH A.A.rparopJJ.ua H A.li.Kaii:,D;anoaa. 
H3 TeopeTH'IeCKHX pa60T, 0 KOTOpLIX wna pe'IL BLIWe, 
cne,D;yeT, 'ITO 'leTHOCTL peJouauca E 55 ,D;On)I(Ha 6LITL nono
)I(HTenLHOii:. 3To cornacyeTcJJ. c npe.D;nono)l(eHHeM, 'ITO OTHo
CHTenLHLiii: op6HTanLHLIH MOMeHT !\ gg - H 7T - Me30Ha 
BXO.D;JJ.IQHX B peJouauc, paaeu L=1 H He npoTHBope'IHT TOMY, 
'ITO DOnHLIH CDHH pe30HaHCa paBeH 512. MLI DOCTpOHnH 
rpa4lax JaBHCHMOCTH nona oro cnaua 6apaouoa I ,D;nJJ. KOTOpLix 
BLIDOnHeHO ycnOBHe J = I H 'leTHOCTL KOTOpLIX DOnO)I(HTenL
ual oT KBa.D;paTa ax MaccLI I puc. 71. IlpoToH, !\ ++ H 
N+++ c Maccoii: 1440 M3B/c2 xopowo no)l(aTcJJ. ua 
npJJ.MYIO nHHHIO. Ecna 3Ta JaKoHoMepuocTL coxpaaJJ.eTcJJ. 
H ,D;nJI 6onee BLICOKHX CDHHOB, TO MO)I(HO nony'IHTL npe,D;CKa-
3aHHJI o .D;pyrax peJoaaucax, axo.D;JJ.IQHX B nocne.D;oaaTenL
HOCTL: .D;nJJ. E 77 , HanpHMep, HMeeM Macey "' 1640 M3B/c 2 , 
nono)I(HTenLHYIO 'leTHOCTL , ecnH ou pacna,D;aeTCJJ. Ha E55 
H 7T -Me30H, H WHPHHY r77 =34 M3B/c 2 . 

CymecTaoaauae yJKoro peJouauca c I =512 npe.D;cKa
lLIBaeTCJI a paMxax KBaHToaoii: xpoMO.D;HHaMHKH 181 • B 3Toi 
pa6oTe paccMaTpaaaeTcJJ. cacieMa Me3o6apHOHHJI, cocToJI
IUaJJ. H3 4 KBapKOB H O,IJ;HOrO aHTH~BapKa, npH'IeM CHCTeMa 
H3 Tpex KBapKOB CBJJ.3aHa C CHCTeMOB KBapK-aHTHKBapK 
yrnOBLIM MOMeHTOM. Ilpe,D;CKa3LIBaiOTCJI Macca peJOHaHCa, 
paaaaJJ. .. 2,44 F3B/c 2, H cxeMa pacna,D;a ua uyxnou H Me-
30HW. llo·BH,D;HMOMy, 6LinO 6LI HHTepeCHO npoaeCTH DOHCK 
pe3oaauca c I =512 npa JHa'IHTenLHO 6onLWHX 3HeprHJJ.X, 
qeM a uawei pa6oTe, .D;nJJ. npoaepKH 3Toro 3K30TH'Iecxoro 
npe.D;cKaJaHHJJ.. 
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U nO./IOJICU-

AaTopLI BLipa)l(aiOT rny6oxy10 6naro,D;apuocTL A.A.rparo
PJJ.HY H A.li.Kaii:,D;anoay, B.JI.JII06owa~y Ja nno,D;oTaopuoe 
06Cy)I(,D;eHHe nony'leHHLIX pelynLTaTOB. 
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