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<> Motivations for B — pAKK

BELLE

® b — s penguin loop probes new physics
due to new heavy particle’s contribution

®m Most baryonic B decays show threshold
enhancement and angular asymmetry

m Hierarchical structure

B(B" — pA-wtn—) > B(Bt — pA_m') > B(B" — pA])
A. J. Bevan et al., The Physics of the B
Factories EPJ C74:3026 (2014)

® Evidence of CP violation in baryonic B

decaYS R Aaij et al., LHCDb collaboration
PRL 113:141801 (2014)




:5 Four-body decays - a test for generalized
e factorization

® Four-body baryonic B decays can be
estimated by a generalized factorization
approach
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&L> Related Theoretical predictions

ELLE
Branching ratios Our results Data
10°B(B~ — Aprta—) 3.7j‘§i0.1i0.9 59+1.1

105B(B~ — APKTK™)

3.0101 401407 -

105B(BY — pprta—)
105B(BY — pprtKTF)

3.0103 403407 3.040.3
6.6+0.5+0.04 2.3 6.6 +0.5

Y.K. Hsiao and C.Q. Geng
PLB 770:348-351(2017)
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decay mode our result data

B~ — App® 3.287046 + .31 4.78 + 0.90

B — Appt 3.017955 + 0.31

Stk
B~ — AAK* 1.917932 = 0.20 2.19 = 1.18 '

B — AAK™ 1.767047 + (.18 2.46 = 0.93
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g (e'e” = Hadrons)(nb)

KEKB factory and data sample

Mass (GeV/ic™)

http://www.Ins.cornell.edu/public/lab-info/upsilon.htmi
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BELLE
*  An asymmetric energy ete~ collider at KEK.
* LER(e*):3.5GeV e
HER(e™): 8 GeV
Crossing angle: +11 mrad
e+
*  Target: ete™ - Y(4S) - BB
*  Main background: ete™ - qq (¢ = u, d, s, c¢) with
about 3 times larger cross section.
*  The CM energy of ete™ are set to be Y (4S) resonance
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http://jp.f35.mail.yahoo.co.jp/ym/ShowLetter/ringanimation2M.gif?box=Inbox&MsgId=2406_9445966_98224_1696_384623_0_1738_499387_3403004772&bodyPart=1.4&filename=ringanimation2M.gif&tnef=&YY=43275&order=down&sort=date&pos=0&view=a&head=b
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</ > Particle Identification at Belle

BELLE

« Charged particle: e, u, w)K,p ACC TOF cDC
— ACKC: Silica aerogel for Cerenkov light
detected by FM-PMT

— TOF: Plastic scintillator with Timing
resolution~ 100 ps

— CDC: Wire drift chamber with He/C, Hg for
dE/dx, p;, and p, of charged track

— L= L{PC x L] x £fict

e ECL: Calorimeter cluster information for

e,y,and m® - yy
dE/dx (CDC) [ [
AdE/dX -5%
0 TOF (only Barrel) _||
« KLM: Information for K; and u AT -100ps (r=1250m)
Barrel ACC M n=1.010 -~ 1.028
o . Endcap ACC M 1030
- ( only flavor tagging )
P Nsomm i N
. — - 0 1 2 3 4
A pﬂ: p (GeVlic)
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€2 B Signal Reconstruction

AE

Signal Box

Gaussian

"ARGUS" function

e o o o o o o e o

BF = Nsig/€/Ngg

AE=E(B ca nd.)—Ebeam

My, = E beam— P(B cand.)’
(all in CM frame)
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€L> Intermediate resonances
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Found many intermediate
Resonances:
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0] in KTK- mass plot

A(1520) in pK mass plot
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¢ BT = K (. — pAK™) & BT — J/ WK (J/) — pAK~—)

o
;'°° +Data (N L 30
(] —Fit Result ; 3
= —Background g 60 =
o 80 - —, signal e
- —J/¥ signal N <
> ~4-body decay| < <20
£ 60 £ 40 £ —_
s, £ 2 pAKTK~
1
- )
20
%2 -01 o %24 0

’Jw 100 ~ 40
3 ¥ ¥
2 80 B8 + 3
E -~ + a2
260 oo % -+ +
£ i P) -
{ 2 : pAKTK
40 (1 40 o
20 20
+ 3
%2 o7 0 oi o2 %24 526 528 0528 28 3 a1 32
AE (GeV) Mbc (Gev/c) M(PAK*) (Gev/c?)
(BY = J/yK) 19.0550 657 783 | 4.92 (BT = ek ™) 7L a0 501 | 846
X (J/1 — pAK ) X (1e — pAK ™)
1 e+ or =+6.6 o = -0 -y - : - an - -
(H“‘ — J/PK + 2-‘).0—'___€_;; 6.56 5.90 5.50 .if}-l- T ) 67 ,(}"_' 5 i*.lg T.a6 7.05 5.63
X (J/1 — pAKT) X (e = pAK™)
Total significance of the J /i mode II T Total significance of the 1. mode 10.2

10



B_I_ %— :{.{'flj:ir_l_

BELLE
= —
2 +Dato '{25 S5
o —Fit Result 3 >
< —Background = 20 (]
a0 —4—body decay o~ g
S —Signal > 15 =10 |
i} € >
Py :
10 0 'E 5 |-
A
%2 —o1 o1 o2 %2 5.26 528 0345 35 35 36
AE (GeV) Mbc (Gev/c?) M(pAK™) (Gev/c")
o o v
2 +Data < 20
= > =
° 2 2
< o 21s
£ 2" + 3
i s §
[ S0
10
by 5
%2 526 5.28 0345 35 35 36
Mbe (GeV/c) M(BAK®) (Gev/c?)
(BT — xer K1) 102535 730 110 | 3.8
X (Xel — L{}.-KL )
(BT — xer KT 134750 638 105 | 3.79
% (xel — pAK )
Total significance of the v mode 4.95

pAKTK™

PAKTK+

11



o Bt — pfh;.-{}

BELLE
— Comn a
g +Doto N L1
. —Fit Result 3 30 >
- = Background = =
P — 4—body dec S <
€20 | P 210
> = c
- g &
10 10 + 5
1 1
%%z —o1 o 01 02 %2 5.26 5.28 0 . 1.06
AE (GeV) Mbc (GeV/c?) M(K'K) (Gev/c?)
Mode Ns cerr(V0) sys(V) |sig (o)
(Bt — pﬂq,-":uj 23.2406.1 7.52 9.53 515
X (60— KTtK—)




s sw o
= 2 >
e = 220
X 60 e
2 PRl g
§ € gﬂs
0 40 s f €
* 2 10
20 - Ll
2 5
1 1
%02 o1 %24 5.26 5.28 05 1.6 1.7 1.8
Mbc (GeV/c”) M(pK") (Gev/c?)
s 80 25
. g ¥
=) 2 ] 20
S ot :
760 o 2
§ '3 15
i g 40 .g
* w + + 5 10 |I
20 20 | T
5 | B
%3 %z 526 5.28 05 8 17 1.8
Mbe (GaV/e?) M(pK") (Gev/c”)
. I R S s RNl IR
1[0(11\_\ "\' = C{'jf'\ “X( .-I h:‘-".hl'\ ’)’E .-I hlg I\.fT-'I

Bt = A(IR20)AK™ &

(BT — A(1520)AK 1)

x (A(1520) — p/K—)

30.3E£%.6

.60

10.5 4.0

(BT —- A(1520)AK ™)
x (A(1520) — pK ™)

90% C.L.

pAKTK™

13



=, B_l_ — J I.*'I'i'l.-"'-‘I‘Lr J ;'“f"r.-":j — A ( 1520 ))l }
g BT — n.KT (n. — A(1520)A)

= = s 20
2 (g) + Data E (b) + Data & (c)
= — Fit Reauk = _Fit Resuk ;.":
- [E Bockground X FBackground = 45
‘E a0 L -- 1, signal o -- ), signal s
g B J/ Y signal E 15 |- BJ,/ W signal o
I E Other signals| & B Other signals| E 10 L
10 i
5 —
L
b.2 %24 5.2 5.28
AE (G=v) Mbc {Gev /c*)
&~ 35
27 (d ) &
3 3 3
= 20 g ﬁ”
o = =
Gsl = <
-+ S S
o B A
> = [~
Yoo 5 &
5 -
SIS SRe
9 26600 A2t 2 ; : e a % e
%.24 B.28 5.28 2.8 28 3 _ 3.1 3.2 28 2.9 3 3.1 3.2
Mbc (GaV,/c%) M(pAK") (Gev/c?) M(BAK?) (Gev/c")
s 20
> <
[ =
= =
e o158
10 z
£ )
3 § 10
w w
5
5

1.48 1.5 1

1.65

55 1.6
M(pK") (Gev,/c%)

14



o
Lo

BELLE

+ new observation

Summary of measurements

Mode

Branching fraction

BT - pAKTK~

(4.1012-43 £ 0.50) x 10~

BT - pAKTKT

BT = pA¢

a9 =»n+0.39 10—6
(3.707 '3, + 0.44) x 10
(7.95£2.09 £ 0.77) x 10~7

++++

ne = pPAK~ + c.c.

—0.34

J/ = pAK— + c.c.

(2.8312-36 + 0.35) x 103
8,327 40 £ 0:49) x 104

Xcl — p/_\K‘ + c.c.

(8
(9.1572:53 £ 0.86) x 104

Bt = A(1520)AK T

(2.23 + 0.63 £ 0.25) x 10~

Ne — A(1520)/_\ + c.c.

(3.48 4 1.48 + 0.46) x 1073

J/ — A(1520)A + c.c.

< 1.80x 1073

BT — A(1520)AKt

< 208 x 1076

Theoretical prediction

(3.0% ***)X 10-6

(1.5% ***¥)X 10-
PDG value
(8.9 1.6)X 104

2*%(4.1% 0.4)X 10~
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2 Summary

® Many more baryonic B decays are observed
and a generalized factorization picture can
describe data

Threshold effect persists

Three-body Baryonic decays could be
useful to understand the charmonium
system

® Many less significant decays will be
measured in the near future with super B
factories
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