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Fundamental Questions in Flavor Physics

Are there new sources of CP violation?

Experiments: b>s CPV, compare CPV angles from tree and loops

Are there new operators with quarks enhanced by
New Physics ?

Experiments: A;(B>K*I |), B>K = rates and asymmetries

Are there right-handed currents ?
Experiments: b->s y CPV, B>V V triple-product asymmetries

Are there new flavor changing neutral currents ?

Experiments: b->s v v bar, D-Dbar mixing+CPV+rare, Tt >py

Data sample of ~50ab~1@Y(4S) needed to address these questions
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Contents

FCNC b—->s decays

eb->sy : inclusive rate, CP violation

eb—>d penguins: B 2 py, oy decays

eMeasurement of Aq vs g2 in B > K" I+ |- decays

Decays with >1 neutrino

ePurely leptonic decays: B- > tv_, BY > 1+ 1~
B>Kvv

eSemileptonic decay: B- > D) 1t~ v_

... Only a limited selection of topics.



Why FCNC decays?

Flavour changing neutral current (FCNC) processes (like
b->s, b>d) are fobidden at the tree level in the Standard
Model. Proceed only at low rate via higher-order loop
diagrams. Ideal place to search for new physics.

vZe

ud
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Radiative Decays

Inclusive Br(b - sy) |C,|, SF for |V |
B->K*y isospin asymmetry (A*) sign of C,
Mixing induced CPV

Direct CPV in B>X,y

B>X, vy

red: discussed in this talk
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Inclusive Br(b—>sy)

Motivation: measure |C,| and shape function parameters (from

= 23000

E, spectrum for |V,| extraction) :
- - -%_‘UHNH = {{"’ Be”e
Buras Czarnecki Misiak Urhyan (NPB631:219,2002) 15000 4T - T l-'|'
LE 1% A .29+0.53)x10™ I+
%Lazw(:?m?(zoon B (3.29:0.53)x10 HENL M II
) +0.62 -4 TlTed 1T
PR[)a72,05a2('l.l]4(20I]5) [B1S® ] — (3.35 051 )x10 sooo H | | J} I I
B il
4 + 4 | °
Epimeg;nm (815 ] S (3.92£0.57)x10 It ITI Tl— TllEI{
Belle 158" o (3.69+0.95)x10™ l lIlIIl{I 1
PLB511,151(2001) e Wbl o 5 5wl 5 @ il gorh | g pmay
B " 4 50+40.44)x1 -4 -5000 3 TR
PRS3,0%1303{2004} (a0t} T (3.50+0.44)x10
-4
e 0.2
ﬁ?ﬁiﬂ 03003 . Nnal . . (3.55+0.26)x10
2 3 4 5 6 4 0151
BF(B—X,y)x10 -

0.1

0.05

Inclusive and semi-inclusive =

Branching Fraction / 100 MeV
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Inclusive Br(b—>sy)

BF(B > X v, E,>1.6 GeV )=(3.55+:0.24 00 +-0.03) x 104

- consistent with SM expectations (3.57+0.30) x 10

However: theory error is expected to get reduced (NNLL
calculations are under way)

—interesting for charged Higgs mass limit
—->need a better measurement of inclusive rate

Also: important to fix the value of Wilson coeff. C, and to
determine the spectrum shape.

At 5 ab!: E,min down to 1.5 GeV and stat. error ~5%



B->X.y CP Asyn

Sensitive to NP — right handed
currents

Theoretically clean.
Standard Model “~Zero”.

— v is polarized, and the final
state is almost flavor
specific.

— Helicity flip of y suppressed
by ~m,/m,->S ~ 0.02

— QCD corrections - S<8% K, trajectory vy ol

(Grinstein, Pirjol, hep-ex/0510105)

B vertex 1P prOfile

b

Time dependent CPV requires

vertex reconstruction with Y
KDmtn- o, =100um,o, =5um, o, =3mm,

Vertex recon. eff. at Belle

Possi_ble at ete- B-factory 51% (SVD2), 40% (SVD1)



B°>K % time dependent CPV

Atwood, Gershon, Hazumi, Soni,
M(Ksno) < 1.8GeV/c? PRD71, 076003 (2005)

— NP effect is independent of the resonance structure.
Example: Belle 386MBB
e Two M(Kn®) regions(MR1:0.8-1.0GeV/c?/MR2: <1.8GeV/c?)
e 70+-11 (45+-11) events in MR1(2).

S=+0.08 =0.41 =0.10
A= +0.120.27=0.10

-7.5 -5 -2.5 0 2.5 5 7.5
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B°>K % time dependent CPV

Results:

Belle hep-ex/0507059
S(B>K*y, K¥*>Kr?)=-0.01 = 0.52 = 0.11

S(B> Kn%)=0.08 = 0.41 = 0.10

BaBar PRD 71 (2005) 0501103
S(B>K*y, K¥*>Kn?)=-0.21+0.40 =0.05

Prospects: Present Belle II» 5ab1 II-SOab'1
(stat./syst.)

A,"X(B->K*y, K¥*>Ksn®) 0.41/0.10 0.14 0.04

A0 (B>Xy) 0.051/0.038 0.011 0.005

Add more modes: B>Kcoy (with angular analyisis), higher K
resonances, B->Kcny (recent observation by BaBar§J
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A(B=>X,y) vs SUSY models

5ab’

Dlrect CPV

50ab’

Mlxmg CPV

0.04 ————t— ——
SUGR.A to U2 FS 1'0' mSUGRA |
mp=30 | & nf= tan =30 |
0.02 = s &8
< “ | | 5
go.oo * + ;Eu 0.0k
i ' I 5 ib
% -0.02 mSUGRA A ¢ 05 mSUGRA
<8 & (anp=30 ¢ _tanp=30 £ _tanp=30_
: e - 10 . ;
SUSY B v, 1 SU{S)GV O SU(ﬂ@v ] SUGI @ v, |
tanB=30 | tan §=30 | < an =30 7 tan =30 7
0.02 o5l
T P — 5 ’
go.oo L . 1| ;v 0.0 = m-—-i
SU(S)+vg SU(5)+vy i SU(B)+vy |
** tanp=30 tanf=30 * tanp=30 a
degenera wdegenerate ] ndegenerftt(y ) - deqenefate degene@e’gee nggr]lerate
-0.04 5 ! I
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(a)
e mig) [GeV] (b) m(g) [GeV] mig) [GeV]
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b—->d penguins

Supressed by [Viy/Vis | 2vs b > sy
b

Interesting: du__

eMeasurement of |V,,/V..|

Addresses the same physics issue as B_- B, mixing (from
a different perspective: box vs loop)

Difference in

B(B — (p,w)v) _ |_”5|l 1 —m* ffu’n g [1 . L\.}ﬂ/ dynamics
B(B — K*v) d H“r I | B .rn; /1” \ '

Form factor ratio

»CP violation could be sizeable in SM (order 10%)
eNew physics could be quite different from b = sy
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Belle: First observation of B 2 py, oy

Ref: PRL 96, 221601 (2006)

Reconstructing rare B meson decays at Y(4s): use two variables,
energy diference AE and beam constrained mass M,

AL EZEi —Eg, /2 M, :\/(ECM /2)’ _(Zﬁi)z
14F 20F

12F EH (P,(D)’Y ,..‘13;- EH (P,(D)’Y

igrjal

w—h
o

Entries/(20 MeV)

o N =2 O o

.04 -0.2 0.2 0.4 23 2 5.3
AE (GeV) M, (GeV/c))
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V,4/V. from B = py, oy

The measured branching fraction Ref: PRL 96, 221601 (2006)
BF(B > p/wy)= 1.32 *23% (exp.) *§ 17 (theo.)

Translates to

|Vtd|/|Vts| = 0.199 #0838 (exp.) t39i8 (theo.)

which is compatible with SM constraints based on fits of
other CKM parameters.

0.5

'_% Together with the evidence
[ ImOS7CL of B>K°K decays modes,
| IO57°CL e this demonstrates the
n 4 existence of a new quark
L Full UT fit — level transition: b—->d
[ l l L ! l l
-1 -0.5 0 0.5 1
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Implications of Belle’s observation of b>d y

Comparison with the recent observation of B, mixing at Tevatron:

BeIIe measurement of |V.,/V.| in b>dy
CDF measurement of |V,/V..| from B, mixing

= F
i
0.5:—
of
E The width of the Bs mixing
0.5 contour is limited by
[ theory while B->d y needs
[ much more data.
-1:@
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b—>d y future prospects

With 1-2 orders of magnitude more statistics (5 ab, 50 ab1):

eDirect CP violation and time-dependent CPV with B->p® y and
B 2> oy

eMeasurements of inclusive b > d vy
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0.d u,d
b > s I*lI- was first measured in B > K |*I- by Belle (2001).

Important for further searches for the physics beyond SM

2

dr(b>s'0) (a, T Gom, V.V, (1-5)
ds 4 487
x (1+2§)( ol o 2)+4(1+3j cf +12Re(c;ffcgff*)}
S

C: Wilson coefficients
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Particularly sensitive: forward-backward asymmetry in K* |1

fD dqﬂdcﬂsﬁdcosg f 1 dqﬂdcﬂsﬁdcosg

Ars(¢’) =
fD dqﬂdms ¢ dcosf + f 1 dqﬂdcc:sﬁ' d cos ‘9 I
B
B 0
0
//.
/_
Backward event Forward event

[y* and Z* contributions in B>K" | | interfere and give
rise to forward-backward asymmetries c.f. ete >ut u |

.o 1
AFB (K l l )OC ClOé:(qz) Re(C9 )E +_2C7F2

July 24, 2006 ITEP Meeting Peter Krizan, Ljubljana



Sample used for Ag(B>K*I1)(g?2)

Ref: PRL 96, 251801 (2006) P(¢?,c086; As [ Ar, At/ Ar)

[ ' [ ' | ' [ ' | ' [ T R ) 42
= Joigtoig(q, 008 )dq2dcosf9

(q2: cos 9)/Nsig

+ fetereerer (g, cos ) (4%, cos )/ Neser

_&T
dg®d cos @
d’T
2 -
_: + fifcfeifcf(q ; COS 6) dq2d cos
+ fxsu?xsft(qa cos )

+ fdﬂep{(l — Frenin)Paitep(q°, cos )

+ facrenPrcren(g, cos 9)}

(g%, — cos ) [ Niges

[ | | | | | | | | | | | | ]
2 5225 525 5275 52 5225 5.25 5.275 5.3 + i niPrenn(q,c0s6) + foPulg”,cos0),

M, (GeV/c?)

Treat g2, cos(0)
Sample for B>K* | I dependence of bkgs.

113+13 events

Unbinned fit to the variables g2 (di-lepton invariant
mass) and cos(0) for the B=>K* | | data.

Fit parameters A,/A, and A,,/A, (A = leading term in C)
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Control sample B->KI

B->K I | control sample: g F SA AN UM E
96+12 events gt 3

< Of | _+— + II -
Consistent with flat — T—f os— @K -

0 25 5 75 10 125 15 175 20 225 25
q GeV?/c?

Integrated asymmetry:
A, (B— K1) =
0.10£0.14+0.01
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Constraints on Wilson coefficients from
As(B>K" 11)(g?)

Projections of the fuII fit to q2 cos(e)

31;"""""'* T Integrated FB
gmo.sf- C. C“ 5|gn ﬂ|ppe:d ‘l‘ asymmetry
< Bl l'oes—m\

A, (B—>KIT)=

- Cyo sign- ﬂlpped 0.50+£0.12+0.02;(3.40)

1 Co sign- fllpped ; P —§

0 2 4 6 8 10 12 14 16 18 2

v v

Observed integrated A.g rules out some radical New Physics

Models with incorrect signs/magnitudes of Cq and C,, (red and
pink curves)
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Results of the unbinned fit to g2 and cos(0)
distributions for ratios of Wilson coefficients.

I~ _IIIIIIIIIIII TTTQP [TTTaTTTTTTTTTTT]TTTTTTIT
< 40

2

<

30

Ar/A;

20[ -,
10f

A/A; o

=10

Ao/A;

-20|

- Best fit

-301 :

-a0- :

263620 40" 010 20 30 40
|A,| constrained from A9 / A7

b->s y to be close to SM

Ref: PRL 96, 251801 (2006)

negative Az positive Az —1401 < AgA1p/ A2 < —26.4.
AgfA7 —15313o+1.1 163137 +14 3t 95% C.L.
Aig/Ar 10.31521+1.8 111189+ 24
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0.8
0.6
0.4
0.2

0.2
0.4
0.6
-0.8

A..(B>K* 1 1)(g?), BaBar

BaBar: 229 M BB

PRD 73 (2006) 092001

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Integrated FB asymmetry

| | | | l |

— LR i e e R AR AR R R R Ao

]

Az >0.55 (@ 95% CL)

l

72 (GeV'/c*)

|
0 2 4 6 8 10 12 14 16 18 2(

First bin excludes SM (blue) at 2c level?
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Az(B>K* |+ I)[g4] at Super B Factory

AFB

0.75 =

0.5 F =
0.25 | j;‘lﬁ _.|."'14+: :h 3
0k -

025F —4— =
05 F =
0.75 | I\/ICSOIb_l—;
A el oolles ssVessalvwss Lames [swealacouls ¢ 5

0 2.5 52 7.5 10 125 15 175 20
Jo q° GeV?/c?

Precision with 5ab-!

6Cy ~ 11% » Ay zero-crossing q,° will be

6Cy9 ~14% determined with 5% error with 50ab-1
8 qOZ/qOZ N].].O/O
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Purely leptonic decay B>t v

e Proceed via W annihilation in the SM. WT
B+

e Branching fraction :

2
G4mpm? m?
£ —m—f [Vl 78
B

B(B™ —({v)=

o8

e Provide information of f;|V |
— |V,| fromB->X, v =mf, @) cf) Lattice

— Br(B>tv)/Am, = V! / Vil

e Expected branching fraction
IV,| = (4.39 £ 0.33)x103 (HFAG)

: BF(B 2> tv,) = (1.59 £ 0.40)x10*
fy = (216 + 22) MeV (lattice)
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Charged Higgs contribution to B>t v

2.»
m, tan B+m, cot
_ \ m_tan 3
b ‘: !
‘.| ,' 1
v
o i
u H/Ww+ ]
0.
tan 3/mp+
B(B — tv) =B(B — 1v)sm X T, €9 = itdigv\fgzrgsgﬁggs to b
2 2
- ( B 5) Br(SM) ~ 1.59 x 10
My
July 24, 2006 ITEP Meeting
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Full Reconstruction Method

o Fully reconstruct one of the B’s to
— Tag B flavor/charge
— Determine B momentum
— Exclude decay products of one B from further analysis

Decays of interest

B f (| BX, v,
o /veJr\(g 5GeV) O
(8GeV o <+ ' B-=>Dtv, tv

T
\B“/ full reconstruction

......... o’ | BSDrete (0.100.3%

N’

Offline B meson beam!

Powerful tool for B decays with neutrinos
July 24, 2006 ITEP Meeting Peter Krizan, Ljubljana



Fully reconstructed sample

Belle (447M BB) > 4.12x105 BOB
+ 6.80x10° B*B-

Fully reconstructed sample

Clean environment but small sample: € ___ ~ 3-10-?

Exclusive method: 180 decay channels
Reconstructed channels:

- B > D® gt/ D(*)_p"' / D(*)_a1+/ D®~ DS(*)"'
B+ > D(*)O T[:+ / D(*)() p+ / D(*)0a1+/ D(*)() DS(*)+

D* — Dx°

D* —» D%/ Dn°

D — Dy

D’ » Kn/Knn’/Knnn /K n’/K /K nnn’ /KK
D — Knn/Knnn’/K /K nn’/K nrnr/KKnr

D, — K Kn/KKn

Ilija Bizjak, Ljubljana (@ CKMO05, March 2005

™ 1000¢

N=412 K
Eff=0.19%
Purity =52%

Entries 0.002GeV/c

5000 |

e,

Neutral B’s

5.22

x10’

5.24

5.26

10000

N=680 K

Eff=0.29%

Purity =57%

5000 |

0

Charged B’s

\ 4

5.22

5.24

5.26

5.28 5.3
Moc (GeV/c2)



Event candidate B- 2> 1 v.

Bt — Dzt

(— Krn rnt

)
B — 17(— evp)v

July 24, 2006

Exp 33 Run

678 Farm 0 Event 1707483
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B>t v (Belle)

hep ex/0604018 prehmmary

o NBB (produced) = 447M
e N_.. (full recon.)
= 6.80 x 10> (purity 0.57) «
e tdecay modes
T > uUvv,evy
o v, x v, r v
— Cover 81% of t decays

e Event selection

— Main discriminant: residual
ECL energy

Fit to Eresidual > 21'2_':%;
signal events.

—2>4.20 significance including
systematics

Events / 0.1 GeV

Obtalned E

residual

o ——

[ L | L I | | |

0.5

|
Eec. (GeV)



Impactof B > 1t v,

eFrom BF(B - 1 v,) >Product of B meson decay constant f;
and CKM matrix element |V, |>use |V,,| from HFAG - fj

eUse BF(B - 1 v,) with Am > constraint in the (p,n) plane

1.5 ———
I exc

luded area has CL = 0.95

Amy

CKM fit

05| B>tV

The common
uncertainty from fy
cancels in this ratio.

-0.5

B l Constraint from B* — t'v_and Am,
| FPCPUG T

- Ljubljana



Charged Higgs limits from B~ > 1t v,

If the theoretical prediction is taken for fg = limit on

charged Higgs mass vs. tan 200

B(B— 17v) =B(B — TV)gq X TH
2

250
rg =1— —ftanﬁ
™My -
= rg = 0.67792 “o
> 200
[P
=
Z
= 150
E
100
50

0

LI L I LI I '[ |

L L ] L ] L ! 1T 1T 1 [ L

LEP Excluded (95% C.L.)

1 1 | 1 | | 1 l | I 1 1 1 |

20 40 60 80 100

tan 3



B—>t v prospects

e Expected precision

at Super-B
— 13% at 5 ab’!
— 7% at 50 ab!

e Search with D®) | v tag will help.

—> BaBar 232M BB PRD 73 (2006) 057101
— Tag eff ~ 1.75 x 103

— Signal selection eff. ~31%

— Similar S/N to Belle (full recon. sample)

B Br(B— 1v)<2.8x107(90%CL)
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Future Prospects: B>1tv

95.5%C.L. exclusion boundaries

(for BF,,, = BF,,)

Afy(LQCD) = 5%

Extrapolations (T.Tijima)

Lum. AB(B>1v) oy AV,
414 fb-! 36% 7.5%
5 ab! 10% 5.8%
50 ab! 3% 4.4%

2 T T T T T T T T T T T T 3 00 T T LI T LI LI LI T

50ab -1 4 IFAIV,

I
o

V/cT)

\§\|

H* Mass (Ge

Excluded (95% C.L.)

- LEP Excluded (95% C.L.)
50 I I S
0.3 0 20 40 60

tan B/ m,. tan B

July 24, 2006 tan B /m, Peter Krizan, Ljubljana

I ‘ 1 I I 1
80 100




B>ttt
BaBar (232M BB) PRL 96 (2006) 241802

Challenging measurement: 2-4 neutrinos per event!

oFully reconstruct one B (=D®™X, X=combination of up to 5
pions and kaons), 280k events

e 1 decay modes: lvv, v, pv (51% of tt decays)

eReject events with K., K;, K* and employ neural network
(kinematics of charged track momenta and ECL residual energy)

2263119 events (expect 281 =40 from sidebands, MC)
BF(B 2> t717) < 4.1 x 103 (90%CL) SM prediction: 0.12 x 10
—> First ever limit on this channel

Constrains leptoquark couplings and tanf3 enhancements



B> K vv
B->K(*)vv is a particularly interesting and challenging mode
(with B 2 v as a small background), theoretically clean

Experimental signature: B - K + nothing

The “nothing” can also be light dark matter with mass of order
1 GeV. Direct dark-matter searches cannot see the M<10 GeV
region.

SM prediction: (3.8*}2) x 10°

B = tv analysis is a proof that such a one prong decay can be
studied at a B factory

Present limits:
eBaBar (89M BB): BF(B*=>K*vv) < 52 x 10® PRL 94 (2005)101801
eBelle (275M BB): BF(B*>K*vv) < 36 X 10® hep-ex/0507034



B- =2 K v v prospects

MC extrapolation to 50 ab!

5 Observation of B= > K* vv

© 9F 2 v diction:
> 8F Y Kvv SM prediction: | o
§ TE 1 b.g. G.Buchalla, G.Hiller, G.Isidori
T 6F (PRD 63 014015)
82 SF
c =
s 3F
Ll 3 ;_ 5

2 E \ !-s .

1E \ NN N

0 = SRRRERRR ‘:e.f‘;f.‘u%m’s\ﬁ‘ihmsm“

0 0.10.2 0304050607 0809 1

Epc,(GeVic?)
Extra EM calorimeter energy
Fig. From SuperKEKB Lol
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Charged Higgs search in B>D tv
Charged Higgs contribution

1

m, tan B+m,_ cot Gl e =
_ » _ g B I'(B— Drv,)
b Q\ ¢ gp ?‘ 06 F(B —> BIIJVﬂ)
Hl' \ mrtanﬂ T & tan p =20
/ N S
T 'Z'+ — iE« SM
VT
0

100 150 200 250 300

Decay amplitude oc mn)tan® j My (GeVIED

Br(SM) ~ 8 x 103
Tauonic decay is the most sensitive
eAnalysis: reject events with p, K, reject D*tv contamination, no

remaining charged or = tracks, cut on the ECL residual energy,
angle between two v’s and missing mass.
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B->D t v (MC studies)

e Signal selection efficiency
Dz (e Vv, v, 10.2%

D't (u'vv v, 2.6%

e Expectation at 5 / 50 ab-! for B+ decay

_ B
Dt (m"v_ v,

B (pv ). 13.3%

26.1%

5ab-1 50ab-1
Mode Nsig | Nbkg d6B/B | Nsig | Nbkg ) 5B/B
D’t"({*'vv,)v.| 280 | 550 2800 | 5500
— 12.7 | 7.9% 40.3 | 2.5%
Dt (h*v.)v. | 620 | 3600 6200 | 36000
5o observation possible at 1ab-1
July 24, 2006 ITEP Meeting Peter Krizan, Ljubljana




B->D t v constraint on charged Higgs

Once branching fraction is measured, we can determine R.

M,
=——tan [} 20
M, ¢ [Reach in R
M.Tanaka, Z.Phys. C67 (1995) 321 y  1-133:022
BF error N Sp1/pi=0.10
o Re20 14F - 8p}/p] = 0.05
" _ ~ 12 F
Eai R=15 "
g e e e . 10 y oy
% : %"-..,:"1 .....
ol R=10 4 8 F e, e .
H‘“‘\ 6 F .""m'""'"'--
__Rs5 :
D.G::.OS 0.075% 0.1 0.125 0.15 0.17% 0.2 —1 .l...l i 1 S —— 1 . l—tbLiL
dp1/pi 1 10

. . -1
Integrated luminosity [ab ']

—->Reach in R: 11 at 5ab-!
- ===p This decay explores the region M, < tanf M,,/11

Form factor error



B->D tv - charged Higgs .:°

500
Constraint
400
From b—>sy
Qo
=
H- 200
100 _— Tevatron Run I__
Excluded (95% C.L.)
L | . LEPExcluded (95%CL) | B
20 40 60

tan 3
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Super-B and LHCb: complementary

Clean environment > measurements that no other experiment can
perform. Examples: CPV in B - ¢K° B - 1’KP for new phases, B -

K n% for right-handed currents.

“B-meson beam” technique - access

to new decay modes; proof B - rv

Example: discover B> Kvv.

Measure new types of asymmetries
Example: forward-backward
asymmetry in b > suu, see

Rich, broad physics program
including B, t and charm physics
Examples: searches for r > uyand
D-D mixing with unprecedented
sensitivity.
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Summary

o Radiative, electroweak and tauonic B decays are of great
importance to probe new physics.

e We are starting to measure B>1v, Dtv, Ag(K*Il), Acp(Kndy)
etc. at the current B factories.

—>Hot topics in the coming years !
—->Watch out for updates (including this week)...

e For precise measurements, we need a Super-B factory!

~>0bserve K™ vv, zero crossing in Az, DOty
- Expected precision (5ab-1->50ab1);

— Br(zv): 13%->7%
— Br(DM)tv): 7.9%->2.5%
— Qo2 of Agg(K*II): 11%->5%

— Agp(Kny) tCPV: 0.14-0.04



Additional slides
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Charged Higgs from Br(b—>sy)

mpy+ bounds as a function of 8 and 6B (5 year old plot)
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Expected improvements:

® NVeasurements: more dafa
(current results are based on ~1/4 of full dataset for both Belle/BaBar)

® Theory: NNLO calculations are coming



Radiative decays: prospects

0.5 ab™" 5ab™" 50 ab™"
Branching fraction
B(B — X5y) <10% “5%" still 5%
BB — X)) — — possible?
Sign of Cy;
Ao+ (B — K*y) 4% 2% no better
Ao+ (B = py) possible? | reasonable | precise
Mixing CPV
S(K2ry) — 0.12 0.05
S(Kgy) — 0.5 0.15
S(K1(1270)y) - difficult? | possible?
Direct CPV
Acp(B — X;y) inclusive 4.5% 1.4% 0.5%
Acp(B — X;y) sum-of-excl. | 3% 1% 0.5%
Acp(B — K*y) 1.8% 0.6% 0.2%
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Summary by M. Nakao 1st Super-B workshop at Hawaii (2004)




B> e v, uv,
Helicity supressed with respect to B =2 v
B~ > uv, SM prediction: 0.4 x 10
(Possibly better for charged Higgs limits than tv at high stat)
Present limits:
*Belle (152M BB): BF(B- 2> pv,) < 2 x 10° hep-ex/0408132
BaBar (89M BB): BF(B- 2> pv,) < 6.6 x 10 PRL 92 (2005)221803
B-> e v, SM prediction: ~0.00001 x 10

Present limit:
eBelle (65M BB): BF(B- > e v,) < 5.4 x 10® BELLE-CONF-0247
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- + - + -
B- -2 ete, utu
No new results from B factories...

eBaBar (120M BB): BF(B = ete’) < 0.083 x 10°
BF(B 2 ptu-) < 0.061 x 10® PRL94(2005)221803

Belle (85M BB): BF(B > e*e’) < 0.19 x 10®
BF(B 2 putp~) < 0.16 x 10°  PRD 68 (2003)111101

.... With present statistics we could be competitive with Tevatron

Limits from Tevatron: hep-ex/0508058
BF(B; 2 ptp) < 0.032 x 10° SM prediction: 0.0001 x 10
BF(B, 2> ptu~) < 0.12 x 10® SM prediction: 0.0035 x 10
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B->D t v (MC studies)

e Use fully reconstructed z B} — Dr(ew)v signa
samples. ;: :
e 1 decay modes
T DUV, eVV, T V,pV
e Analysis cuts; Signal
— Reject events with p, K, ozlzl;(ls[a
— Reject D* r v contamination MM ((GeV/c?Y
m o —mpe —142| < 10MeV/e? :
— No remaining charged or n° tracks 8 —> Dr(eww)w BG
— ECL residual energy :
E <100MeV

residual

— Angle between two v’s
—1.0<cos8,, <0.8
— Missing mass
Ps—Pp—p,| >12(GeV /c*):

IMMP [(GeV/c*Y)
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