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Outline

4 Measuring ¢3 using B~ — DgpK~ mode
4+ Where are we now with 786! (¢3 ?)
4+ Constraining ¢3 with 3ab™1

4 Conclusion

e
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— What is QS37 m—

‘Vﬁd Vas

V=@ vu Vs V%
\4: Y Vo ¢ arg(Ve)

also known as 'Y

V —> quark mixing matrix

Vad Vb + Vea Vp + ViaVin= 0

¢l = arg(#b__)

v, V.
a o W
fa— ar &ad th
) b b, =ae( gy
-
b =~
_ Via Vi
o =arg(__ab ) (1) arg(_v v,
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— Gronau-London- Wyler(GLW) method —

+ B" 5 Dork™  where Dyg= L(D° 4 59

Neglecting D°-DO mixing:
+ V2Amp(B~ — DcpK™) = Amp(B~ — D°K™) + Amp(B~ — D°K ™)
+ V2Amp(B* - DopKt) = Amp(Bt — D°K+) 4 Amp(B* — D°KT)

4 Both D° and D° decay to common final states
eg. KTK™,wtr™ K° K.¢, Kew, K1, Ko

"

CP—even

ujI
= [ -

Color-favoured Color-suppressed
A = Amp(B~ — D°K™) B = Amp(B~ — D°K")
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—— Geometrical Interpretation of GLW method

BELLE

Convention A = A*

+ Amp(B™ = DgpK ™) = A + |Ble*3¢™®

+ Amp(B* - DepK') = A + |Ble#3¢%

4
D% N
b Y
Reconstruct the triangles — cleafxgT @termination of ¢3

0 # 0= Direct CP violation, r=|Z|= jxg::gﬁg:; ~0.1 = <oy s
A

CP asymmetry(acp) is ~ 10% ( can measure @3 even if ac, = 0)
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— Bztension of GLW method
4 Rip= RDCP/R orm9P =14 72 £+ 2r cos(6) cos(p3)
D _ B(B"—D; 2K )+ec.c
where RK?: - B(B‘—)Dl,zgvr—)+c.c
+ Ai , = _ B(B"—=D12K " )-B(BToD12K*Y) _ 42rsin(5)sin(é3)

A1Ry = —A3R,
— 3 independent variables

=determine 7, 8, @3

B(B~—D1,2K~)+B(Bt* =Dy 2K+) = 141227 cos(8) cos(¢3)

Useful inequality: sin? ¢3 < Ry o R 2 < 1 to constrain ¢3
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GELLE

— Fixtension to GLW method

Results from 78f6~! data collected with BELLE detector:

R1 = 1.21 £0.25(stat) + 0.14(sys)
R> = 1.41 +0.24(stat) £ 0.15(sys)

Mode Acp 90% C.L #events

B* - DiK*=  0.06 + 0.19 + 0.04 -0.26< A., <0.38 47.3 £ 8.9
B* — DK% -0.19 4017 £ 0.05 -0.47< Ap <0.11 524 + 9.0

2000 events from B — D1 K* mode

: -1
Number of events with 3ab { 2000 events from B* — Dy K* mode

Data, O0Ri,2
80fb~% ~0.30
3ab™!  ~0.05
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— What is ¢3? Q78 fb!

R= 1131 +0-99 Ry =41 2 0.3,

:7.‘_ R.-;Rz_ ) , Ry-R, =+rq€@

> 2= 031 £6:2] =)

\)usf -S 6 QJ”% ’ﬁ"’" ?"Z[*UQ ﬁ“h(a'ra,
Slafisiiald  avvov A} Arf‘" Qﬁ‘”a i c»qzo‘mqf ?3

Mo Wkl hopremy @ sob daba 22

K1 = (21 Foog Ry =l 1 4 6.0

-
¥z 081+ 0-03¢

D~ ]

]

=

> Hv=oes} s vewny ‘*“M"of"}
hd v
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— What is ¢5? Q78 b2
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BELLE

— What is ¢37 @3ab™?

Temkd M‘w M Y= 0] = chO°Of
Keermg A”‘g avvey & "}“tﬂ wa a&

N
Y=0-0% 3 06:0%C

Y

yox Con not weéxu(n-

Y
S —

To stead You @n Maajeve .

. Rl e aq ]
-‘A‘Z—Ri:ﬁ'ﬁ)—. = 2 w48) S‘z‘(ﬁg)
Can q\f* ,(q)am.ge “Y'

—

" Y TR ~‘c-:-aa auwme?,.
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— What is ¢3? @Q3ab?

BELLE
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