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Still room for modifications by NP.
Rare B decays are powerful tools !

T. Maskawa




- Talk Outline

There are many places to look for NP in rare B decays.
Review the present status of NP search in
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 Within SM, proceed via W annihilation.

B(B- = {v)=

GFmBmE (

ST

Helicity suppression  Br(B—eVv)< Br(B— uv)<Br(B—>1V)
~10-11 ~10-7

1ation of 5|V |

f,=190+13 MeV HPQCD,
’ 0902.1815v2 ¢ HE Br, (7v)=(1.20+0.25)x10™

|Vu;,| =(4.32+0.16£0.29)x107° HFAG )
ICHEP08

\

Sensitive also to NP (charged Higgs ) 6



*" Analysis for B—lv

S/N

Eff

Hadronic tags Tagging side
Bm9 - DOnt/p etc. Reconstruct the recoil B to tag
ATC - B production
K - - B flavor/charge
/ < - B momentum
s
Semileptonic tags e’
+
Byyy ~ DOl ete. Biaog / By

«—— y(45) —E>

D) e
V4> e'/ ©Y

14 Signal side: B, — | v

Inclusive tags - Detect chcxrgedg track(s)
4-vector sum of PID tracks - Missing energy (mass) due fo V's
(except for signal tracks) - No extra activities in EM

calorimeter (E ECL(extra) )



B— 1tV

Belle Branching fraction (10-4) .
» Hadronic tag (449MBB) 1.79 1928 o0

* Semileptonic tag (657MBB) 1.65 ‘938 ‘032

BaBar

» Hadronic tag (383MBB) 1.8 05 £0.4,,,%0.2

« Semileptonic tag (459MBB) 1.8+0.8+01 L
3 350 | O€Mileptonic tag H _ _
o [ arXlv: 0809.3834 Y5 Semileptonic tag
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Constraint on Charged Higgs

Naive world average

Br(tv)=[1.73+£0.35]x10* =

Br,,,(tv)=[1.20+0.25]x10™*

_ Based on fB from HPQCD and |V, | from
Effect of Charged Higgs HFAG (BLNP, ICHEP08)

W. Hou, Phys. Rev. D48, 2342 (1993)

Br=Br. xr.. Constraint on charged Higgs
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o ooy = Y = 400|- |
1.5 00— le
// / //
5 Th s e /.’.../;!/....// ............ 200_
0.5 |
O \'\'\':\//ﬁf”/'/'/'; """""""" ) L [ L L Lol
0 0.1 0.2 0.3 0.4 % 20 40 60 80 100 g

tan (3/my+ tan B



Comparison to CKM fit

Naive world average

Br(tv)=[1.73+0.35]x10™

Output of a CKM fit without including
Br(tv)msir = [O 786 *g-ég]xlo"‘/ B->1v in the fit (CKM fitter, ICHEPO8)
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The measured Bris 2.4 ¢ higher than the value
predicted by the CKM fit. 10



B—e/uv w/ inclusive tag
468 M BB PRD79, 091101(R)

Inclusively reconstruct B,,,
4-momentum vector sum
for the rest of the event .

Br(B — uv)<1.0x10°°

@90%CL
Br(B — ev)<1.9x107 i

B—e/uvy w/ hadronic tag.

465 M BB Submitted to PRL, arXiv:0907.1681
Not helicity suppressed.

Form factor dependence (f,, fy)
Hadronic tag.
- Model independent search.

Br(B — uvy)<24x107°

@90%CL
Br(B —evy)<17x107°

Dirstributions for uv mode

Signal MC(top) / Data (bottom)
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me m, tan fj
- B_)D T V )t ’
b & c

D
B->D t v is also sensitive to H*, and H+/W>*\ o tan /3
complementary to B->1v. !;;— T+
* Relatively large Br ~0.8% Ve
« Different theory systematics: 1 T Vo

08

— free from V, and fz uncertainties.
— depends on the B->D form factors, os}

tan p=20

Br(B — Dtv) " o

Br(B — DIV) mp=

0

R(D) =

50 100 150 200 250 300

My (GeV/c?)

B Three-body decay permits the study of decay distributions which

discriminate between W*and H* exchange. U. Nierste, S. Trine, S.Westhoff
PRD78, 015006 (2008).

B Universality between H-b-c, (Dtv), H-b-u (tv), H-b-t (LHC) can be

tested. arXiv:0906.1652 (hep-ph/) 12
A. Cornell, A. Deandrea, N. Gaur, H. Itoh, M. Klasen, Y. Okada



PRL100, 021801 (2008)

+arXiv: 0902.2660

« 238M BB
« Hadronic tags.

« Signal characterized by large MM2.
« Simultaneous extraction of Dtv/D*tv.

» Also measure decay distributions for
the first time.

[Events / 0.1 ((__:E“v"_..f'f“.zjlg 11 1Ses)|

R(%) Ns Signif.
DOtv 314+17.0+49 356+19.4 1.8(1.8)
D*tv 489%+16.5*6.9 23.3*x7.8 3.3(3.6)
D*0tv 34.6+7.3+34 922+19.6 5.3(5.8)
D*tv 20.7+9.5+08 1552+7.2 2.7(2.7)

D°tv+D*tv:3.6(4.9)0c

Events / 0.5 (GeV/c?)?

First evidence for B=>D tv 13




PRL100, 021801 (2008)

+arXiv: 0902.2660

+ 238M BB y -
« Hadronic tags.

« Signal characterized by large MM2.

« Simultaneous extraction of Dtv/D*tv.

» Also measure decay distribtitinne far
the first time.

[
[=]
T | T

[Evenm j’ 0.1 I[_GE.“\-T f“}jl‘}' 11 1SeLs)|
T

P, distributions—

DOty  31.4%17.0+4.9 356+19. =
D*tv 489+16.5+6.9 23.3+7.8 1

(GeVie)

‘H."

0 '.reu:u.l-ull;.'-l-'-.-:..'f::.'.—_..... =

Events / 0.5 (GeV/c?)”

Dty 346+7.3+34 92.2+19. +":++M |
D*tv 207+95+08 1552+7. T + T (d}m .
o e
First evidence for B=>D tv (G‘*‘f’fJ

14



First observation of B=>D* tv
w/ inclusive tag
PRL99, 191807 (2007),

*657/M BB
« Hadronic tags.

BT = D'y

l BG

:§40: + Data E
. . . 2 3 a0 [ O D:w §
Extract signals in (MM?, Eg¢ ) := = o S
distribution.
» Simultaneous extraction of
Dtv/D*1v. s )
M2 s (GeV2rct)
— B’ > D t'v
R(%) Ns Signif. N
; +Data o
0 +18.9 +11.0 +263 ol S
BEEY 70.2 -18.0 -9.1 98.6 S [ ED'W S

D*tv 47677 ff 17.2 30

DUy 46805 02 99.8 3 36

D¥rv 481755 &1 2502732 4.1

(4.4)
26(28)
(52) -
(5.9)

-2 0 2 4 6 8




B—Dtv: BaBar+Belle

My Naive Average

- Belle R(D)=[60+14(stat)+8(syst)]%

- BaBar R(D)=[41.6+11.7(stat)+5.2(syst)]%
- Belle+BaBar R(D)=[49+10]%

R(D) = Br(B — Dtv)
Br(B — D/lv)
Type-Il 2HDM

Constraint on Charged Higgs

form factors 800

: A -
Br(B — Dtv)=G;7, Fo,g0) % 2 |
m> S
gs=—=tan’ f  (Type-Il 2HDM)
my, F
H. Itoh, S. Komine and Y. Okada, 200
PTP 114, 179 (2005), hep-ph/0503124.
D | v form factor reported by BaBar; (F
arXiv: 0807.4978, 0809.0828 0

95%CL excluded
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« Flavor changing neutral current process (FCNC).
Most powerful mode to constrain new physics.

Direct CPV (Acp),

Observables: Branching fraction (Br), Isospin asymmetry(A,)
Mixing induced time-dep.CPV (S)

* Photon spectrum is an ideal tool to determine HQE
parameters. mm |V |, |Vl
17



. 383 M BB X5 more .data than

the previous results.

* Branching fractions
Br(B" = Ky)=(4.47+0.10£0.16)x10
Br(B* - K*y)=(422+0.14+0.16)x10~
* Direct CPV ~1% in SM
A (B— K y)=-0.003£0.017%0.007
~0.033< A4.,(B— K ¥)<0.028 90%CL

* Isospin asymmetry

A, (B— K'y)=0.066+0.021+0.022
—0.017<A,_(B— K »)<0.116  90%CL
(B —>K"y)-T(B- > Ky
" (B> K »+T(B- > Ky
2-10 % in SM
Submitted to PRL, arXlv: 0906.2177

A

Mg {GeWc ]
> 700 T
—A00 F \
8300 Bire,p Al
= =
9200 eeeeine
il qpp _
Y3 0201 0 0102 03
A F IGaW
450¢ :
> K'm 7&
§ 300§ \
< 250F }
~ 200

ts
gl_gl;_gl.l (Bt
1
J;;_f"["d_

D5 54 5% 598

K'm II ‘

M {GEWr.:z]

3—!]2—!]1 t] {]1 02 {]3
A E (GeV)

Events!EUMeV
b:a'%%é%%é%% :

Events / 4 MeV/c?

Events | 4 MeVic?

=% =k =&

.........

%E%ﬁ@%%@%
,_[_,
T
e

N
2
=
&
[
8

-{]2 —[]1 [] l]1 02 l].'_’-
A F IGaV)

500 ;

400F K fl-lx :
300F T 3
200f :
100R vt e by \;

25 524 526 528
Es.{G.vﬂ.m::*]l

3-{]2-{]1 0 01 02 []3
A E (GeV)



Mixing-induced CPV (time-dependent).

* In SM, photon polarization is b flavor specific. mixing
 Sensitive to non-SM right-handed currents.

BaBar 465 MBB
B—Kny| oro7e 011102(R) (2009)

Br(B° = Kny)=(7.1" £0.4)x10°°
Br(B" = K'ny)=(7.7+£1.0£0.4)x10™°

Events / 4 MeV/c®

A.,(B" = K'ny)=(-9.05" £1.4)x10™

Sy =—0.18703 £0.12
Cy .y =—0.3273 £0.07

The 1sttime-dep. CPV measurement for
this mode.

=]
=

b ﬁSyL

P

by mg/m,

uppressed

b —PsyR
meg and AE dlst For BO->Kny

:).'3 5 4‘5 g

(o)

Lt

Events [ 40 MeV

1 1 1 1
25 5.26 527

1 1 1
3.28 5.2

M. (GeVic?)

Events /2 ps

Asymmetry
=

60 F (a)
a0 b

(¥
=
T

60
a0 b

(b)

19



B—Kn'v/Koy

D>

B oKny| Belle 657 MBB  \urmm - o
Submitted to PRD(RC), arXiv:0810.0804 g‘zs% + f +
Br(B* > K'11'7)=(3.6£1.2+0.4)x10 . 2
Br(B’ - K'n'y)<6.4x10°° & 1L g
=Ry 90%CL . #
B—K ¢y | Belle 772 MBB )
Preliminary 3
£
Br(B* = K ¢y)=(2.34+0.29+0.23)x10° & il
RO b
Ns=136+17  10.5 o (stat. only) PR T
... ST

.3
M, (GeV/e)

2 03
A E (GeV)

Br(B’ = K¢y)=(2.66+0.60+0.32)x10°°
Ns=35%8 5.8 ¢ (stat. only)

=) \Vill be used for time-dep. CPV

Events /(0.02 GeV)
= 3 ® =

Events /( 0.0025 GeV/c® )

= 3 3 & 3 8




S|gnal /background dist.

" New B—Xs yby Belle

105?

« 657M BB (605fb") ol
1.26 < E(GeV) < 2.20 Y ol

« Eyih = 1.7 GeV . / '
— cover 97% of the decay. |~ %/7 —

 Two streams:
—w/o tag (MAIN)

—w/ leptontag (LT) New!
[T [ #0 TRl Al Tl o] Tl el Tt Tl T T N FEANE P O T F IR B

6000:— Hﬁ - 1000:— { ﬁ{g = 30000 _— : } } { t } ! I =
%4000;— l m 7 3 soofy m ﬂﬁ [&} . 320000;.. | l %}H }{E :
%2000 i MH 1}} 1 ?é 5 L E { %ﬂ I#Hm jLypesvey “Sg‘ o TE H “
$ 1 0 tand }ﬁh&ﬁ g { I ot g ;
T , u Iﬂ{ iIJ_IlII f L T o : . a-10000 E I

'”""j MAIN LT ::::Z ik Average

A0 Gt o g '%3_;2;['(3;;;1 -1000?5 ST I T R Eg'l‘i[eev_? 12 16 g Te 2 2 '2.|4'E'”'rzél?lele\?].s

| Br(B - X,7)=(3.45+0.15£0.40)x10™ |
21

1.7<E,(GeV)<2.8

arXiv: 0907.1384, submitted to PRL.



Ey >1.6GelV

Cleo incl (01)

Belle semi-incl. (01)

BaBar semi-incl (05)

BaBar incl (06)

BaBar had. tag (08)

Belle incl (09)

Naive average

3 35 4 45 5
Br[107]

2.0GeV

2.2GeV

1.9 GeV

1.9 GeV

I 1.9GeV

1.7GeV

3.57+0.24

NNLO calculation by
M. Misiak et al. PRL98, 022003(2007)

Br(B— X;y)=(3.57£0.24)x10" <= Br, (B — X,7)=(3.15£0.23)x10™*

Constraints on type-ll 2ZHDM

0.4

MH>2 Q0N GeV

0BT
T5

x 10*
0.3r

DSE2ET 400

Sd519]

900

Consistent w/ B> 1v results.

B x 10*
3 3.2 3.4 3.6 3.8

4.2

MHi >300GeV @95%C.L.

Complementary to direct search
at hadron colliders. 22



. J

« Many places where NP can contribute Arg by y-Z interference

 Many observables, distributions. BFO"WG"d g ‘
— Branching fractions, g2 distribution
— K* polarization (F|)
— Forward-Backward asymmetry (A-g) é;ckwar q 1+
— Isospin asymmetry (A)) B
— Lepton universality (R)
etc. 0



B(B— X /£07)

B— KO|I: Exclusive

|
ot HFAG
'ﬁg,_. e April 2009
—_—— K%te
CDF = Ktptp~
* Belle: 657 M BB, submitted to PRL, arXiv: 0904.0770 — Bele _ = A
N ~ : PEV\(/BQOVOE.; B et
Br(B— K'(0)=(10.7"1) £0.9)x107 i T A
K*+ptp—
Br(B— K(0)=(4.87; £0.3)x10” = K
=mt— K*tete
» BaBar: 384M BB, PRD79, 031102(R) (2009) , ,
0.01 0.1 1 10

PRD73, 092001(2009)
Br(B — K'00)= (7.8 £1.1)x107
Br(B— K//)=(3.4%£0.7+0.2)x10™’

Branching Ratio x 106

_\/eto for J/ v,

« CDF: 924pb-1, PRD79, 011104 (2009)

Br(B— K uu)=(8.1£3.0+1.0)x10™’
Br(B— Kuu)=(59+1.5£0.4)x107’

HFAG Average (2009 Winter)
Br(B— K (0)=(10.0+1.1)x107"

Br(B — K (/) =(4.3i0.4)><10_7 BRI RS G s e 1T 50 5 s 24
g? (GeV?/c?)
g? distribution in Belle 657 MBB :> Red lines show theoretical predictions
with max. and min. allowed form factors.

dBF/dq” (1071 GeVi/c®)  dBF/dg” (107 GeVAic?)
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ey |/ &1 S Lkelibood [curve
| o J f. | - - II.-; 5
e | K T IS 24
< : 7740 K*
[] - - \ ;',/,{"K} K "
-1 3 I N = 74 ﬁg
e 012 14 1618 2 2 a5 4 05 o
¢(Gevic) Ax
g° <8.68 GeV?/c? qg>=0.1-7.02 GeV? /¢’

A (K00)=-029"1+0.03 1406 A, (K (/)=-0.56",1£0.03 270
A(K00)=—-031740.05 1.75c A, (K({)=-14372+0.05 32¢

-0.14 —
015

A(KD00)=-030"12+0.04 2245 A (KV00)=-0.6473%0.03 390

-0.11 —

A deviates from zero at low-g? ?
26




New B— Xl by Belle

* 657MBB x4 data than the -
. ; o 2005_ BELLE 605fb"
« X, reconstructed by: Previous result. R } %
1KYKL +uptod s (N,< 1) < Jaol
* Improved background rejection and & :ﬁg:
peaking background from " soE
— Higher charmonium resonances 23:
— Semileptonic decays 20F-
82521 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.99 5.3
Mode Ngig Signif. o
Xsete 121.6*+19.3+x20 7.0 & 1400 % BELLE 605fb"
Xspu'w 1185%17.3+1.5 7.9 S g Talatt gt LI L
Xsl*I-  238.3+264%23 10.1 2 "% t i
o 80
For M,.>1.0GeV/c? i 60F-
Mode  Ng Signif. :Z" Il M.>1.0 \
C ’ X . k
XslI*I 56.2419.6+£05 3.0 Do AN
82521 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3

M, (GeV/)



A(stat.) much larger

Detailed property of B—XJ/l  than asyst)

. %10 (M,>0.2 GeV/c __ 0 Linear scale . Log scale
m 6 - Il g 0 Ng- 10
X [ BELLE 2 , JBELLE 605fb-! S BELLE 605fb
® - ] b 3 2 | Data
»w 5 | 605fb’ Data X 05 >
s | Mc | s,4 L Data 4 Me
T4 I S MC 8 107
E i 0.3:—
2 3F 0.2 -
£ T 0.1 I 1 :
‘--'Z_I * E....|....|....|....§....
Q| | 0 5 10 15 20 25 1001520 25
o .k P (GeV/F) o (GeVIA)?
: BB — X £07)
\ LT v wm PRI PPN PP I BT B
0.4 0608 1 1.2 14 1.6 1.8 2 lfjif;ji_ o
Mass(Xs) (GeV/é) - = S
-+ K'rre —— PDG2008
For entire MXs region N e
Br(B — X ee) = (4.56+1.15%37)x10™ o N(B866 1 TR
Br(B — X uu)=(1.91+£1.02719)x10° =
Br(B— X (0)=(3.33£0.80""1)x10"* e
Note: Measured Br (M(XS):0.2-2.0 GeV/c?) —_Té e
x [1.10=£0.002] - based on signal MC e, 28

Branching Ratio x 106
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* SM prediction: Br(B, — uu)=(3.6+0.3)x10~’
Br(B, — uu)=(1.1+£0.1)x10™""
* Possible enhancements in many new physics models.
* In SUSY, several orders of magnitude at large tan j3,
In MSSM: ~tan®3

A.J.Buras arXiv:0904.4917

* Current best limits at 90%(95%)CL x108 Bd Bs
CDF (2fb') 1.5(1.8) 4.7(5.8)
DO (2fb) - 7.5(9.3)
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« 3.7 fb-1

« Analysis technique is identical to that for 2fb-"
— Muons in CMU-CMU / CMU-CMX triggers.

— Neural network (NN) to separate signal from background.

_CDF Preliminary 3.7 fb”  EMU-GMX

o~
2 L[ ] -
> s
O 5.8- o l
s _ L 2,0
5.6~ "o, S e I &
L N . -
n
" am " s,
= » " A - & & “ 18
54— o aoa aw o, T | @ Bs s 16
L - RO &, 5w s =14
i s [ . 3
52« .. B g
e, - ’ s aa ] d
g N ﬂ.A am » ., A am ..AA
L L] 4 - . 3]
5-_ . A 4 5-
L. e & &
—_‘ M.‘..A -.A. A' Z‘)!Ar 2 E E
4_8 L] Amm & L] n & = b4 -
g } =1 @ 4 n P L W 2ap !?'! & sb
L] L & - -
L T LR Tttt R S - g
o
0.95 0.96 0.97 0.98 0.99 1 2

NeuralNet Output (NN) 5 ok -

g g CDF Preliminary 3.7 b
4.7 0.8<v,,<0.95

[GeVic’]

CMU: |h|<0.6
CMX: |h|=0.6-1.0

Updated limits (3.7fb’):
@ 95%CL

Br(Bg — i) <4.3x107°
Br(B, — uu) <7.6x10~
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Analysis of B;~>uu using 5fb-! data.
« Use BDT (boosted decision tree)

 Divide data into 3 periods:
— Run-lla (1.3fb™")

Background estimation

— Run-lib-l (1.9fb""): + SMT layer0 .Combinatorial
— Run-lib-11(1.6fb™"): + tighter trigger ‘B->hh

DZ Run Il Preliminary : L~1.3fb" DZ Run Il Preliminary : L~1.9fb" D Run il Prefiminary : L-1.61b"
% : BindRegion UM 112 ? BindRegion  un - : Binaregon AUl
g ' B=2.16+0.62 | B=3.73+1.07 | . B=2.15:063
5 : 6 ; ;
%i SSM;O. 192+0.034 | , Ssm=0.193+0.034 : Ssm=0.139+0.025
s R ¥ NI . | 11]

; e et - - 2 p 4.5 5 55 6.5
45 Invarignl Masss'iu*u'} [&e\f!czlels ° Invariasnl Masssiu*u'} [&ewczle ) invariant Mass?u K [&eWcz]

Signal box is still blinded.
Expected upper limit assuming no signal

Br(B, — uu) <4.7(5.8)x10™°  @95(90)%CL
Still trying to improve the analysis 31




" B/ B,— .

 Tevatron limits have reached x10 above the SM prediction.

* More data
— 6fb1in hand
— X2 more data by the end
of Run-I|
* + Improvement in the analysis.

Will provide significantly
tighter constraints on NP
parameter space

CDF BR(B.—>u*w) Projection

~107
S -

v [ Excluded: CDF PRL 100, 101802 (2008)

n}
[ roje

E I ? Cfeu 95% e

0 CDF Prel. 3.7 fb" L Exclye.
| | ® Expected Limit: 3.3 X 10® Sio

— Observed Limit : 4.3 X 10
- =T~ -aav 10'9

10'8:— X10 SM

- WM Prediction

10
Integrated Luminosity (fb”)
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= Charmless Hadronic Decays

* Direct CP violation due to interference between b—>sg
penguin and b->u tree diagrams.

(B > Km)-T(B" — Kr)

C (B - Kn)+T(B* = K7)

o< sin @, sin(J, — J,.)

* Two Known puzzles
— Acp puzzle in Knt decays
— Polarization in B>VV modes.

33



Direct CP Violation

Acp
HFAG - Ktn—
August 2009 —_— Kt
L K(1430)°7+
dg— K Hq0
R CLEO KO+
— Belle Ktata
—— BABAR K*y
CDF
—_— New Avg. =Y
K*K-K*t

a0
Tl
— e

g K0t
e KOKTK—

Ht

ppm
wrt
—— K*Oﬂ_+
SK™®
nK**
——— 't

] fo(9B0) K
—mme |+ KXY
e K™ Tota—
———m— QKT
—— KR
—— e 7K

CP Asymmetry



=~ Direct CP Violation

Mg, =4 ,—A . =+0.144£0.029

» They occur via the same diagrams
at leading order.
o Interpretation with SM & non-SM

« KOt® data useful (check isospin
relation)

» Observation (>50)
B ' 5 K'n B’ > n'n
 Evidence (>30)
B’ -nK”",B" ->nK"
B’ = p'n,B" = p’K"
B* —» DK"

AA,. puzzle —-0.098 %}

+0.050£0.025

Kta—
7 KT

+ﬂ_ﬂ

K (1430)07+

R ——

——iet— PPECT
ata?
T el
— e

g K0t
e KOKTK—

pprt
wrt
—_— K*Oﬂ_+
¢]K:D
nK*t

——— 't
—| fo(980) K
—me | Y

+++++

T
-0.6

CP Asymmetry

0.6
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o @,
~ ~

Modes including n, M

* Br(n'K) >> Br(nK) |

-- a long-standing issue . -
e Acp(MK)>Acp(n'K)? LN
* Input to SU(3)-based calculation for

=¢

AS — ScEs _ Sn’K,qu BB — (n, ) (K®), 7, p))
n(1295) K+
(1405) K+ HFAG
BaBar: 467 M BB W0=l=77(14?5)K+ _—jg:lllio
* Acp(B*—1K?)
A (BT —>nK”* )——036+011+OO3 }
== 1K;(1430)*
» Evidence for three decay modes. e
Br(B’ - nK®)=(1.15 7% £0.09)x10° T
= e
Br(B’ —» nw)=(0.94 %7 +£0.19)x10™° ! e
Br(B’ —n'w)=(1.01 73 £0.09)x10™° — 8"
0.0 I l l I 50I.0 I l I l 100.0 36
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B — X.n'. QCD anomaly?

>

* 657MBB B — X n(pS™ > 2.0GeV/c) b \a/ .

. i L7
X, M reconstruction Kne(n < donoo < 1) .

- Neont_fit= 4311+ 83
350 Nsig_fit= 756+ 48
CRRY c_cont=-921+ 3.8

on

- BABAR (2004)

T I

Black — statistical error only
Red —includes systematics and model error

250

Events / ( 0.00Z GeVic? )
g
=
T

1]
=1
=1
.
T

B(B-1'Xs) (10°70.2 GeVic)

ma
T

——

1 1 1 1
0.5 1 1.5 2 2.5

m(X) (GeVic’)
‘ PDG average for
—f‘ BB — X.1):
——
s

(42.0 £9.0) x 1073

E
- | Partial Br for M(Xs) =0.4-2.6 GeV/c?

* +3.8 =5
Ns (Xs mass >1.0GeV/c?) BF(B — XSU) — (25-5 +2.7+1 '6—14.1)><10
=749x48+x7 17.60 * Assuming JETSET hadronization model error

Branching Ratio ((10°%) / (0.2 GeV / ¢?))
n

:300 — Black errors — statistical only
] o + Red errors — includes fitting and

background systematics.

]
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=3
|

o
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Rare Bs Decay Modes

= CDF —— :DGQAOOB HFAG
e T August 2009
« Charmless decays of the B, meson will =
exhibit equally rich phenomena. — &
— 4
p =—|1r+1r:ﬂ+
CDF 2 9 fb CDF Run Il Preliminary L,=29f" —=£KO
T Y go;_ KK
Br(B, — ¢@)/ Br(B, %J/l//¢) !  ——_
= (1.78 £0.14+0.20)x10™ Eamia i '1 i
o combinatora background Branching Ratio x 106
Br(Bs — ¢99) BR error ok |
=(24.0£2.14£2.7£82)x10™°  wimsa o w gam

Belle 23.6fb! on Y(5S)

E 225 Belle preliminary 23.6 fh !
Br(B, —» K*'K") w45
10407)x10° B 10
=(3.8" 7, £0.7)x 2
38200 201 el ~90fb™" at Y(5S)
23 . on hand.
cf) CDF (3.3+£0.6+0.7)x10 536538 5.4 542544

M, (GeV/c 2)
PRL97, 211802 38



By Polarizations of Charmless Decays
. B—)VV mOd es HFAG . GK3(130)*
Aug. 2009 — $K3(1430)°
] QSKT(IZTO)
s . . . K+
» Naive expectation is f,~1 in _ﬁwj‘mm
B->VV decays. ='==.=;st(1430)+
—_—— e
f_: longitudinal polarization fraction ae—— WK™
= K*{)Pﬂ -
° FL(pp)~1 .0 tree i wp®
: NsweAvg. = p+p0
* F (0K,*(1430)) close to 1 B A W,
02 04 06 08 10 12

BaBar: 465MBB PRD79, 052005(2009) Longitudinal Polarization Fraction (f.)
W f,(wK™)=0.41£0.18+0.05 o
f; (CI),O+) =0.90+0.05%+0.03

VT f,(@wK,(1430)") =0.45+0.12£0.02 Can be explained within
£, (0K} (1430)")=0.56+0.10+0.04 SM ?, oris NP required ?

b>d Br(K°K™)=(1.2£0.5£0.1)x10"¢
£ (KK™)=0.75"1+0.03 PRD79, 051102(2009) 39



« High luminosity (~103%*cms-1) at B factories has made it
possible to measure “rare” B decays with enough precision to
begin to probe NP (B->1v, Dtv, KIl distributions etc.) .

* There are some hints and puzzles.
I:arge <> tension between |V | - sin2¢, ?

Large Agg(K*Il) ? Deviation of A/(K*Il) in low g2 ?
Acp (Km) puzzle ?  Polarization puzzle in B>VV ?

* B./B,~>uu at Tevatron will be at critical corner in coming years.

* We need much more luminosity to clearly see the effects of new
physics; O(0.1) correction to SM.
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« High luminosity (~103%*cms-1) at B factories has made it
possible to measure “rare” B decays with enough precision to
begin to probe NP (B->1v, Dtv, KIl distributions etc.) .

* There are some hints and puzzles.
:arge <> tension between |V | - sin2¢, ?
Large Agg(K*Il) ? Deviation of A/(K*Il) in low g2 ?
Acp (Km) puzzle ?  Polarization puzzle in B>VV ?

* B./B,~>uu at Tevatron will be at critical corner in coming years.

* We need much more luminosity to clearly see the effects of new
physics; O(0.1) correction to SM.

Next generation
Super B factories + LHCDb

Let’s prepare for an exciting future in B physics!




