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*Br(3-body) > Br(2-body)

ethreshold enhancement of the baryon-
antibaryon mass spectra

eangular distributions discriminate between
decay mechanisms




qs
(antibaryon)
qq pairs emitted by gluons nearly in the same

energetic qq pair must be emitted back to N .
direction = gluon is close to mass shell and

back = gluon is highly off mass shell and

mechanism is SD suppressed the SD suppression does not occur.

baryon-antibaryon pair have small relative
momentum => threshold-enhancement.
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as described in 4

M. Suzuki, J. Phys. G 34, 283 (2007) + (Gevic)




_ N,=N_
Ao = N.++N-

B yield
N+=c0osO>0
N_=cos® <0

antibaryon  frame,

~the antibaryon should tend to move away from
baryon the meson in the baryon-antibaryon frame.

A anti-

§/ baryon

baryon-antibaryon
frame

Ao < agrees with SD
Ao > disagrees with SD

-suggests importance of long-
distance (LD) effects.
-fragmentation, pp rescattering
through a hypothetical baryonium
bound state (JPG 34, 283) and the
pole model contain LD effects in
different ways.
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Belle Collaboration, arXiv:0706.4167v1,
submitted to Phys. Lett. B




D ]
Improved measurements l@

Likelihood fit: P/ = P{(AE!, M)
M,; < 2.85 GeV/c?

PpK+* Jolin
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AE (GeV) M, (GeV/c?) AE (GeV) M, (GeV/c?)
Yield = 6325 Yield = 184 + 19
Br = (5.39*32% + 0.35) x 10¢ Br=(1.68%212 + 0.12) x 10©
Acp =-0.02 £ 0.05 £ 0.02 Significance = 13.60

First observation of a charmless baryonic B meson decay Acp =-0.17+0.10 £ 0.02
[Belle Collaboration PRL 88, 181803 (2002)]
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Threshold enhancement IQ['

Likelihood fit: P/ = P(AE,Myc)
full region in M,; bins

ppK* ppT
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theoretical
prediction
_— based on
factorization
approach
(PRD 66,
054004)
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Angular distributions )

- opposite trends B
ppK+ pp'r[+
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COS@p COS@p

Ao =0.44 £ 0.05 £ 0.03 Ao =-0.48 £0.12 £ 0.03

disagrees with the SD picture. agrees with the SD picture.

agrees with the theoretical prediction in disagrees with the theoretical prediction
the framework of perturbative QCD based on extrapolation of the ppK* data.
(PRD 74, 094023).
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Belle Collaboration, arXiv:0704.2672v3,
submitted to Phys. Rev. D




First observation of B*—pAm° l(([

NB 449M

Likelihood fit t(.) full regl.on n Projections in signal regions of AE and
bins of Mpya: Pf = Pi(AE/,Mpe’) M. for threshold-mass-enhanced region
M, < 2.8 GeV/c? —
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Yield = 8912 igjp’A\B = 0.930214 0,09
Br_(300+82;+o.33)x1o-6 nE TP -

> 0.5 (theoretical prediction)
SlgnlflCanCe =10.20 cannot rule out naive factorization

ACP — 001 + 01 7 + 004 picture with current statistics |
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d BF/d cos6_ (107)
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=1 |mproved measurements 1)

pAT-
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¥ — +18
vield =114 - . Yield = 178
Br = (2.45 93 + 0.22) x 10 Br = (3.23 9% + 0.29) x 106

Significance = 14.50 Acp =-0.02 +0.10 = 0.03
Acp=0.17 £0.16 £ 0.05 - -
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=) Angular distributions J

pAy pAT-
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Ao =0.29+£0.14 £ 0.03 Ao =-0.41 £0.11 £ 0.03

opposite slopes indicate that the pAy decay agrees well with the short-distance »b— sy picture,
while the pAr— decay disagrees with the short-distance b—sg (g = hard gluon) description.
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No significant signals (E

Nss = 449M
Br—opA+* Yield < 7.5 ©o%c.L)
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e this implies that non-factorizable contributions to the decay amplitude play a significant
role.

e further information about these effects can be obtained with Br and polarization
meausrements in B’—=wWK*? (also b—s penguin-dominated).

e B'—=wK* can also be useful for determining CKM angle ®3(=y)./Atwood & Soni, PRD 59, 013007 (1999)
Atwood & Soni, PRD 65, 073018 (2002)

Huang et al., PRD 73, 014011 (20006)

W }

Belle Collaboration, arXiv:0707.2462v1



Br result for BO—wK™ CPreﬁmm}l@

. / . cti Ngg = 520M
3 3 Sional region projections
Likelihood fit: & glon proj

= P{(AE’) - Pi(Mb)
* I)j(Mmmi) * E(MKN’)
Yield = 15.1 53¢
Br=(1.2 %5 +0.2) x 10 . 0 :
<27 x10° 02 -0.1 OAE o(.(l}e\})).z 52 522 513/105(.(2}66\5]%
Significance = 1.60
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Br = [2.4+1.1£0.7 (<4.2)] x 106, 2.40, fi=0.71"93;, Npsz=232M. PRD 74 (2006) 051102
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Verity high non-resonant yieldcpmhminary)l((f

bins of Mxkx:

Likelihood fits in 50 MeV/c?
| Pi' = P{(AE") - P(My')

Yields/ 50 MeV/c?

/ x? fit to AE-My, yields:

My, (GeV/c?)
Ywk+o

= (9.3 + 10.6) %

YwK*O + YwK+7z'-

fractional signal yield is in
good agreement with 4D fit
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5 Summary @

Charmless baryonic B decays with 449M BB pairs

e improved measurements of 3-body decays B*—ppK*, ppm, pAy
and BO—pAm-.

Y first observation of B*—p/Amo,
Br = (3.00 051 + 0.33) x 10,

e further theoretical investigations needed to explain the decay
mechanisms involved.

e still no 2-body charmless decay found = upper limits (90% C.L.).

BO—wK™ decays with 520M BB pairs

* no significant signal = Br < 2.7 x 10°(90% C.L.). (" Preliminary )

e lJarge non-resonant Kz contribution.
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