How I was assigned for the talk...

Iy,
I was asked by lan Shipsey, who is organizing Beyond 10%*34 session of BCP4, to find a
speaker of 15min talk at eveming session. Topic which is supposed be covered is CP

asymmetries in a very large range of vave ... (skip) ...

If any of you are interested, please let me know as soon as possible. Since this is at the
evening session (after a few drinks), you dont have to take bhis too rigorouslky.
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CP asymmetries in B decays
with high-luminosity e"e~ collision

Youngjoon Kwon
Yonsei University / Belle

Overview

® Precision of unitarity angles ?— M ’.0- ?ﬂaﬂ
* sin 2¢q and sin 2¢9

’
® CPV in inclusive B decays aﬂg ?h ?: see

x Aep iml like-sign dileptons
x \u.u..ﬁ mEH. @__ .|V 3
¢ Aep in inclusive B — K™~ X

® Summiany

I



CKM angles — sin 2¢,

—V*V,
.VO*. By = 180° — ang | —2°
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At) = By — fop)— (B — fop)
I(Ba’ — fer)+T(BS > fop)

= —& sin(2¢ ) sim( A gt)

® A result from Belle (Feb. 2001) with “_ £ dt = 105 fb—! R -—.ﬂ"dv
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® Comparison of Belle and BABAR

Expt. .@. Ldt (") sim2py stab. err. sys. enn. gem(tag.)
Belle 10.5 0.58 b ¢ gt > M Y ) ko
BABAR 22 0. 34 40,20 $0.06 0.267 £ 0.016
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374 Determinations of o and Direct CP Violation
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Figure 6-12. Limits for the =5 confidence level intemval (==, +7=3) versus the upper limit on
B% (horizontal scale 10=7 ). The three curves displayed refer io B(B* = #7#") = 1 x 107,
0.75 x 10~° asd 0.5 x 107°.
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CKM angles — sin 2¢

® large penguin pollution (unlike sin 2¢y)

* Gronau & London’s isospin triamgle to clean wp penguin pollution
Bo W  Bawiw

-ﬂb ’. .-QI.’Q kkm_ka?. ")
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A) F*’v u‘ A wcq ‘ ‘g i m_._m_llana.u”__.. AB™= 1)
. *

B — n°7% might be a problen. ..

F AR~ 1))

* imteresting bounds on d(sin 2¢2) by Grossman & Quinm

> [ B(B = n9x9)
%QMEE M___.vm.v_ ..AM.. <@m.ww-_w [Yﬂ“qﬂu_.“...ﬁqﬁw._v_ ’a s an

® using B — o (Snyder & Quinm)
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* Somehow, I have to provide d(sim2¢,) as a function of (‘, £ . ﬁﬂlui-

* Without deing full simulation, nor detailed mastery of underlying
theories, I devised a (very rough) ball-park estimation scheme, as
following;

Part 1) - f\_ + Nbkg/Nobs 1
A %A@mﬂ i) 2@”@ &mﬁ - N&e.v :

where ¢om is the CPV phase distorted by penguin pollution.

Some arbitrary choice of input numbers
* d =1 (dilation factor)
x 1 = 2w = 0.27 (from Belle’s sin 2¢y paper)

& Npkg amnd Nops are taken from newest Belle results (See lijima’s tallk. )

on Boww
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( Pt 2) magbe OK.. maybe wel..

® To consider uncertainties from isospin analysis (for B — mm)
= a naiive order-of-magnitude guesstimate:

2 2 9
%ﬁ.ﬁeamﬁma ~ &AWV 4 Am..lﬂlw_.v + Ammwv )

where o;; is the exvor in B(B — n'n’). L

® Again, I use Belle’s newest results for B(B — n"n°) and B(B — n*n™).

o Assume B(B — 7°7") = 10~° smugiies® with S/N ~ 1/2 for the 107°
case.

® Assume Esignall ™~ 15 % A‘l u.rd_, ‘.1 V
~A7 e CLEO (A.Lys)
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Precision ofi sin(2ex),
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® at [ £ dt =500 ", d(sin2¢) ~ 0.3 w ¢

® at [ £ dé=2500 fb", §(sin2¢g) ~ 0.1

® In other words, we may need 107 em~ 25! for
A nice agreement (coincidence?) with Sanda’s pr

® 1f vesults from other modes/methods (B — pn
etc.) are combined, we may gain a few factors

Ly,

Camn WH
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CPV in inclusive B decays

® Why inclusive?
= BEHT taught me the fun of inclusive amalysis.., 8-)
= unigue for T(4S) experiments, i.e. B-factony! . '.L ?g P.
® In general, SM prediction is small, but some models predict large Acp. W,

= nice window for new physics search!

I will talk about:
o A, in like-sign dileptons Aﬂ. HOW_;LV
o A.p im b — sy A). F‘.\-V

¢ Ay in inclusive B — K™~ X

BCP4, PFeb. 20, 2001 Y. Kwon (Yonsei Univ,) 9
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CPV in like-sign dileptons

® Charge asymmetry

Apg =

Nty — N ¢
N(@ %)+ N(—¢

* SM prediction:
Re(ep) ~ 107°
Age = 4 x Relen)/(1 + a.@uu_ ~ 4% 1073

® super-weak model (SW) prediction may allow up to an order of
magnitude larger Agg ~ 1072

¢ newest result from CLEO (Jan. 2001) with m. £dit =91 "

Age = (0.013 + 0.050 + 0.005)(1.00 + 0.10)

Lo



Precision of A(ll) - single measurement
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® ~ 200 fb " is needed to check SW, and all of 2,500 fb~" for SM signal
search.
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CPV in b — sv inclusive

ive decays: ve caleulation

® exelusive channels may show similay Acp, but theoretical calculation is
not as clean

® SM prediction: very small
Aglp < 0.01

* if chromomagnetic dipole transitions (caused by some new flavor physics
at a high scale) is enhanced,

AL ~ 0.1
Kagan & Neubert; Aoki, Cho & Oshimo
® newest result from CLEO (Jan. 2001) with [ £ df = 9.1 fiy"

cp = (—0.079 £ 0.108 + 0.022)(1.00 -+ 0.030)

R oA Wal 90 90nn VY I aran WV Awaail Tk 'y



Precision off A(sy) - single measurement
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® alveady rules out some extreme non-SM
® at [ £ db=100 ", S(AZp) ~ 0.03
® at [ £ di =500 ", §(Agp) < 0.02

® at [ £ dt = 2500 fb—", S(Ag]p) < 0.01
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Table 1: Integrated decay rates and asymmetries for B — K(*) X
Decay
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Figure 3: Predicted Asymmetries for B~ — K~ X and B~ —
K*~ X as a function of the kaon energy. The three sets of curves
indicate the sensitivity of the asymmetry to the value of N.. The
values N. = 2, 3, oo are considered.
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CPV in inclu. B —» K®-X

- original study was performed by Browder, Datta, He, and
Pakvasa (PRD 57, 6829)

and recently also by He, Jin, and Ma (hep-ph/0011317)
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Figure 2: MC signal plots of inclusive B = K*~ X with the B
reconstruction method.
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@ Experimental methods for continuum suppression
= quasi-inclusive (“pseudo-reconstruetion”)

1. B= = K(*)=30

2. BO %)=y +

3 B = igle)=—0—0+

4. .E‘g —r E_EE‘;'-:F*#O %

5 BY o gl¥l=gF o=+ i ; /

6. B= — K(*¥)=;+,=_0 — e

7. B= = K(®)=gH+g=g+, - ¥

8. B9 _, g(*)=,fk#=xﬂ=$.ﬂ ﬁ " x

“Methods sumilar to these have been successfully used by the CLEO H
ezperiment to isolate a signal in the inclusive single photon energy spectrum
and measure the branching fraction for inclusive b — s+ tramsitions ... It is
continuum background suppression.” PRD 57, 6829

* A..g: dﬁ@i@ﬁ%: K—!m correlati

(Beiie Preidmifiary )
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Basic principles '€ ‘-']3':5:

Measurement of flavor-specific inclusive kaons in B
¢ A main tool is the cos 8 —; and charge correlation
between the Kaon and lepton.

e A high-momentum lepton tags the flavor of its parent B
very effectively.

¢ The direction of a final state particle of a B shows a
strong back-to-back correlation with the directions of the
final state particles from the same B. And in the other

B case, there is almost no angular correlation.

e Using the charge-angle correlation information, we can
derive the flavor-specific inclusive charged kaon rates

N(KT¢ ;opposite B)
N (leptons)

N (K~ ¢~ ;opposite B)
N (leptons)

N (K~ £F;same B)
N (leptons)
N(KT¢";same B)
N (leptons)

= B(B= K¥X)

= B(B = K™ X)

= B(B = K™ {TX)

= B(B = KT£°X)
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e Flavor-specific inclusive kaon branching
B(B = K*X) 0.638 = 0.007 = 0.035
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Summary

* Usiug o simple and rough preseviption,
S(sw2¢4.) , S(sin24)) us. .qu.z.

¢ Alse went throwgh CPV search iw
inclusive B L.ﬁ...dﬁ

% o (§67) too 2 &m

$(sw24) ~0. ~0.0S ~ 0.02

S(sm2d) ~0.6 ~0.3 ~0.1

BCP4,  Feb. 20, 2001

Y. Kwon (Yonsei Univ.) 21



