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(I) B — 75, (II) B* — @K**
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BT — 77v._ Expectation

helicity-favored

W.-S.Hou (1992)

helicity-suppressed

- 12 - 12
B— Gpmpm? ! m: 217,12 |1 — tan2 M
9 7-BJF]EB | ub| — tal 6 9
ST _ mpe _ M+ |

e fpor Vy (lattice QCD/CKM) or e constrain (tan (3/m+)

SM expectation: B ~ (1.6 4 0.4) x 104 o= (0216=002) Gev
V| = (4.31 £0.30) x 1073

BABAR-CONF-06/028 BELLE PRL 97, 251802 (2006)
(0.887088 +0.11) x 10* (1.7970551020) % 10~
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BT — 77v,. Analysis Overview

I~
e Tag side (B™) XV, e Recoil side (signal B~)
\

_I_
T At bt ot
ettt

e 1 track (or +7"), 2-3 v missing in signal B

— weak experimental constraints

e Fully or partially reconstruct tag B

_|_

— clean environment in e"e ™ : the rest is signal 3
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BT — 17Tv,: Tag Side

TT e Two tag methods:

(1) Semileptonic BT — D7V /~)ITv
updated result today: BiBwr-PUB-07/007
320 — 383 x 10° BB

improved systematics
Ctag — 066%

(2) Hadronic BT — DWOXT

new result today

DO

D*O—>DO7TO, l)O,y
D' — Ktn, Ktn 7 Ktornnt, Kertnm™

Xt = nmingKingKS,nﬂro (721 -+ N9y S 5, N3 S 2, Ny S 2)

Ctag — 015%
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BT — 77v,: Hadronic Tag Side

TT

o Take advantage of full B,, reconstruction

O — select on thrust:  |cos®;| < 0.7 — 0.9
D +

ete” — qq ete” — BB

— select on energy:

AE| = |E; — /5/2| < 30 (30-100 MeV)

— select on momentum: e e
=
2 70 LB
_ * 9 g
mES—\/s/4—pB o

> 5.27 GeV

N
o

w
o

Ng=59x10° — =

922 523 524 525 526 527 528 529 5.3
mgs (Gevic?)
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BT — 77v.: Recoil Side

NV

e Four channels (71%) €reco
\ - €+DTV€ 19.3%
s Tt — M+DTVM 10.8%
T e‘l‘u‘l‘—n-‘,"p+ T > 71D, 19.7%
T (7T+7TO)DT 7.0%

;7 N

V.y e (V[) e Selection on PID, Ny 0, p quality, ...

example e v, v,.: P < 1.25 cos 0 ... < 0.9
] ]
ool t background i
200 S|gna| """ = 200F
* *
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BT — 7Tv.: Background Estimate

e Main variable w
EGXtI‘a — ZE(nGUtra| ClUSterS) 100;—
< 0.16 GeV (e Urle) o

< 0.10 GeV ( 1% VM) soE— )
< 0.23 GeV (7'(' VT) o
< 0.29 GeV (o7}

e Background estimate (0)
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BT — 77v,: Hadronic Tag Result

BAaBar preliminary

—®— On-resonance Data
D total background prediction
T decay mode | (background) | observed S 140| [ commmaraacigoun
8 E : : : :E Signal MC (scaled to BR::LO'3) I
N =
T — evy 1.47 £ 1.37 4 S 1200 ' ’ T |
0 o
T — UVv 1.78 £ 0.97 5 £ 100 1 |
T — TV 06.79 £ 2.11 10 g0 | T
T — 1oV 423 + 1.39 5 sol |
: BABAR preliminary
all modes 14.27 £+ 3.03 24 “or
:..T.. \\\\§§ \\\\
20 = NN Y
I A A
b:) O T Y
_S'—l_ ) . B Y47 S B NV AR SRR R I R T R AR R AN
£ s + b — H4 e sithi (52+bz) ¢ % 02 04 06 08 1 12 14 16 18 2 22 24
T 1=1 nz' Eextra (GeV)

e Minimize Q(B)= —2In(L(s+0b)/L(b))
B#0 = 220 (2.7 w/o bkg. error)
B(B* — 77v,) = [1.87}§(stat&bkg) & 0.3(eff)] x 10

Andrei Gritsan, JHU May 13, 2007



BT — 77v._: Combined Result

B = (1.207033102%0 £ 0.22) x 10*
(stat.) (bkg.) (eff.)

260 (3.20 stat.)
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0 005 0.1 0I5 02 025 03 035 04
Branching Fraction

SM: B ~ (1.6 £0.4) x 10~

0.564-0.46 — Eextra(Gev)
BELLE (1.79%g5 051) X 107" Semilep. tag: (0.9 0.6+ 0.1) x 10~

updated since ICHEP-06: (0.9 0.7 4 0.1) x 10~
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Constraints from BBx BT — T

e Constraint on CKM (V,;;) e Constraint on Higgs™

L o e e . I It B B ~ Yo T T T ]

. E °§ Zgg B\Bw preliminary

8 gEM g+ Vs. tan 3 :

&%) .

300- -

250 .

200 :

: : 150 3

1 . 1006 excluded 95% C.L:
1. Iclgclmlstlra}.rjtfr?mgl - v, andam, - 0710 200 4 50 60 10 8 0 10

T s 0 s 118 shown above direct LEP limit @

p
)
See H. Lacker's CKM talk on Monday
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Polarization Test in B — @K™

S, 8.) = [1,0) ‘7’>:|090> 1, 0) = Ao

-
y
y

suppression~ (1, /mp)*~1/25
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Polarization in B+ — @K™+

expected  |Ag]* > |A P> |A )2

A=A £A)/V2

A_:O:>AH:—|—AL
A_F:OiAH:—AL

BABAR at Frontier Science (Oct.2002) Belle, PRL 91, 201801 (2003)
hep-ex/0303020, PRL 91, 171802 (2003) 94, 221804 (2005)
fr = \lﬁolw = 0.46 £ 0.12 £ 0.03 0.52 + 0.08 + 0.03

Ao ~ ALl but A [A | or |A > [A,] (7)
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Finding BT — pK*(892)*

w0 @@ o

H_

TN for)
S S

N
o O
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Events/ 15 MeV

) ]
525 526 527 528 5. 29
Mes (GeV)

n¢(W+KO) = 102+ 1346
ngb(ﬂ. ) — 117+16 —4 7

B = (11.2 + 1.0 = 0.9) x 1070

® L|ke||hood flt PDF= Pil(mEs) PZQ(AE) 77@3(?) -Pi4(mK[—() . 5kQ
X Ph]il(m[(ﬁa 917 927 (I)a kaa fJ_ka ng_ka ngka 5Ok) X g(elv 927 (I))

Lk Al A A
fL:§|3|£)’\|2 fL_§|]|AL)\’|2 ng—arg( H) gbi—arg(Aé)
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Angular Measurements

d°T

d cos 01d cos 0od®P

+7 sin 204 sin 265 [cos ® Re (AL A + A_A() —sin® Im (A, A5 — A_Ap)]

1

1

X

A=—,0,+

transverse
SiIl2 (91 SiIl2 (92 (‘A_|_|2 + ‘A_P)

> =

+
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2 2 2
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1
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Angular Distribution in Slices
e Expected only | A|* = [ Ag|?
e Polarization basis = | AP +|AL?

(like photon)
Ay = (A £ A1)/V2

\

\

A

/.

cos )y cosby

= AP —=|AL]?

= RG(AHAS)

® xacceptance
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Polarization in BT — @ K**

g 40j g‘m
g 20 E 20 0 ’2@’

| f Y7 (0)]

o : fr = 0.49 +0.05 = 0.03
% = |Ao]? >~ |AL P+ |AJ?
s Re(4jA¢*) cos® & Im(A,A*) sin® = FSI
T ]
T g o 1m0 project sgn(cosfcosfsy) on Q x P

:

-g (lAHP — ‘ALP) cos2® & Im(ALAH*) sin 2P
Z (7) Aj=+A & [APP> A (?)
T 355 0 180 A2 -A & AP < AP N

Q @ (degrees)
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Resolve Phase Ambiguity in B — oK *(892)*

K% (892)
K3(1430)

==l ©® Use interference
__________________________________ K*(892) /(K )?
N(p(Km)i*) = 57734

QRG(AvaT/S)

awr N N BTN T BT R

—

§

§

o Follow BY — (K m)"  BBw PRL 98, 051801 (

2007)

60
40"

20"

0;\ . . | \\ . \\ . . |

o

40

60"

CD_!_(rad)

reject wrong solution
from cos(¢p, + 0(mp) — o), -

ool
AL ~ AH
AP > A7
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Polarization and CP Results in B — ¢ K*(892)*

e 12 measurements

B I'/Ttotal (11.24+1.0£0.9) x 107°

(6 B" and 6 B™)
fr | Ao|? /2| Ax|? 0.49 + 0.05 & 0.03

Anl ~ |A A_
fi |AL /3| AL 0.21 +0.05 4+ 0.02 ‘ 0‘ | +‘ > ’ |

b — arg(A /A¢) — —0.67 £ 0.20 £ 0.07 (rad) arg(A+) # arg(:l:AO)

bL—m arg(A, /Ao) — —0.45 £ 0.20 £ 0.03 (rad)

Aifrim(A +A1)/V2

50 — T aI‘g(ALAss/AO) — T —0.07 £ 0.18 £ 0.06 (rad)

Acp | (I” =TH)/(I™ 4T7) 0.00 £ 0.09 + 0.04 6 CP—asymmetries
Aep | (fp = FD)/(FD +f0) | +017£0.1140.02 Aqb”, Ad |, Ady

Agp | (FZ =D/ + D) | +022+0.24£0.08 new approach to CP
Ag) (¢ — 61)/2 +0.07 +0.20 % 0.05 (weak phase of A, )
Ad (] — T —m)/2 +0.19 + 0.20 £ 0.07 watch for A¢J_

Ado (67 — 6:)/2 +0.20 4+ 0.18 + 0.03 ( ePﬁTOdd — [peven)
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“Spectroscopy” in B — ¢(K)

BABAR arXiv:0705.0398 [hep-ex]

é 0K *(892)" 1 e Vector-Tensor puzzle:
S 100 -
N i ©K*(1680)Y | Vector-Vector: |Ag| ~ |AL| > |A_]
% - 0K3(1430)°  ©K3(1780)° 1
% 50 0K (1430)° 0K} (2045)Y Vector-Tensor: |Ag| > |A.]
i
0 ) . .
0.75 1.45 2.15
m,(GeV)
JP | mode B — Branching (1079) fr
0F | @K (1430)° 4.64+0.7+0.6
17 | @K*(892)° 9.240.7+0.6 0.51 £ 0.04 £ 0.02
1= | @K*(892)* 11.241.04+0.9 0.49 £ 0.05 £ 0.03
17 | pK*(1680)° | < 3.5 (0.7759+£1.1) -
2t | K3 (1430)° 78411406 0.85 005 2 0.04
37 | pK3(1780)° | < 2.7 (=09 4+ 144 1.1) -
4% | oK;(2045)° | < 15.3 (6.0775 £4.1) -

May 13, 2007



Scrambling to Explain A

e Annihilation mechanism (A.Kagan, et al.)

gluon to other quark
suppressed ~ 1/mp

cancel Ay from usual penguin

e Rescattering mechanism (final state interaction)

k+
B Dy — spin-flip heavy > 2GeV states
'JJ&J a # violates both |Ag|? > |AL|?
b _ and [A, > |A_|?
d
D

K

e No “satisfactory” solution
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Possible New Physics in Polarization

scalar interaction

violate |Ao|* > [A |* > |A_|?
"' (1=7")g

AL A2 > |A_

q(1+~°)q

[Ao|? > |A_|>>|AL 7
' (1+7")q




Summary

o~ 00 R AR RN LARRN RARRE ) =" ]
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o BT — 7 U+ E 50 BABR preliminary
0

O 400F mpy+ vs. tan (3 =

B = (1201038703 £0.22) x 107"

30
2.60 (3.20 stat.) 50 |
20-
iy to Hi T 150F |

rate sensitive to Higgs :
W0, i R
0 10 20 0 40 50 60 70 80 90 100
sk tanB

o Bt — pK*t

1 y

fr, = 0.49 4 0.05 + 0.03

12 measurements
Ag| ~ A | > |A |
arg( A ) # arg(+Ay)

current SM models have difficulty to explain all data
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