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Beauty of e+e- for Beauty Studies : Yestreday Today and Tomorrow....

B meson environment 1s a beautiful laboratory
 Sizable mixing and CP violation

« HQET works and has predictive power

« Many transitions probe different quantities

¢"e” machines are fantastic probes

* Very clean environment: Y5-track trigger

« Coherent initial state allows true interference measurements
and high tagging efficiency with low dilution

Luminosity counts

« Large samples allow precision measurements

« Rare and very rare decays are becoming more and more

e crucial.
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Y esteraay

Experiments Number of bb events  Environment Characteristics
(x 105)
ALEPH, DELPHI ~ 1 per expt. 7" decays back-to-back 45 GeV b-jets
OPAL, L3 (o, ~ 6nb) all B hadrons produced
SLD ~ 0.1 79 decays back-to-back 45 GeV b-jets
(opy ~ 6Gnb) all B hadrons produced
beam polarized
ARGUS ~ (.2 T(4S) decays mesons produced at rest
(o1, ~ 1.2nb) BY and BF
CLEO ~ 9 T(45) decays mesons produced at rest
(o1, ~ 1.2nb) BY and B*
CDF ~ several pp collisions  events triggered with leptons

V5 =18TeV

all B hadrons produced

hep-ph0304132
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The BaBar Detector
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Tomorrow 79?7

What:

—  PEP-1I/Babar & KEK-B/Belle currently at peak luminosity 10°** cm=2s-! + 10% and
at the end of 2006 2.0 10°** cm2s! + 10%

— Integrated sample of > lab™! expected for each machine by 2009

— Upgrade ideas/proposals to increase luminosity by a factor 10 to 100, for a sample
size of 5-50 ab™!,

Why:
— High precision Standard Model Unitarity Triangle (UT) measurements
— New Physics (INP) contributions to rare decays B.R. & Asymmetries.
— Distinctive patterns may discriminate between models
How:
— Different upgrade scenarios are being considered: from 1.5 x 103 to 1036

— Detector and machine complexity/cost undergo a phase transition around
1+2 x 10* cm™s!- Above that there are severe Detector issues.

When:
— 1in the era of LHCb, BTeV and LHC experiments.
— Competitiveness and complementarity with hadron machines is a real issue.
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Current luminosities and data samples

Total 244 + 286 fb! = 0.530 ab!!! As AUGUST 2004 (ICHEP04)

_1)

Integrated Luminosity (fb

240 //A
220 //
200 ™ bEp.|| Delivered 253.16/fb //
180 —— BABAR Recorded 243.70/fb
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120 —F, 92x10cm™>s~ /_/
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100 /
80 /
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Since August 1* BABAR 1s not running.

BELLE has resumed the operations in September 04

and has already collected more than 350 M of B
pairs.

Run 5 will start shortly. The plan is to run through
July 31,2006 with one month down this fall. PEPII
improvements already in place will allow the peak
luminosity to grow to 1.3 10°% cm™ s7! by the end
of this run. Such an extended period is projected

to allow the dubling of present sample by summer
2006 to about 530 fb™! .
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Running plan for 2005-2006 and beyond

4S Sample Comparison 4S Sample Comparison
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PHYSICS MENU

 Unitarity Triangle sides measurements
— From (semi)leptonic decays, inclusive or exclusive
o |Vub|9 |Vcb|9 |th|

« UT angles precision measurements
— b-2s penguin transitions very sensitive to new physics
— CPV Asymmetries in B>¢K , K n® compared with sin23.
— o measurement with B->7w and pp; direct CPV
— vy measurement with B> DK or similar channels.

« Rare decays
— Exclusive and inclusive b — sy BFs, direct asymmetries, photon helicities
— Exclusive and inclusive b — si*[- BFs, 4., CP asymmetries

— B decays to states with large missing energy, such as B4y = t'1, B —>
KOvw,b—>svw,B—>DVtv_,B—> X1V,

— LFV in 7— uy and similar channels
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Beautiful side of beauty factories

Impressive physics program achieved at B-Factories
— B mesons are a powerful laboratory

 Sizable mixing and CP violation

 HQET works and has predictive power

« Many transitions probe different quantities
— ¢€'e” machines are fantastic probes

* Very clean environment: 72-track trigger

» Coherent initial state allows true interference measurements and high
tagging efficiency with low dilution The tagging quality factor O, = 28 (1-2w)?
1s 30.5% in BABAR it is 2% for CDF.

— Luminosity counts
» Large samples allow precision measurements

» Rare and very rare decays are becoming more and more crucial.
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Initial goals for B Factories

Exploring CKM picture or alternative

origins for CP violation! (Vud Ve Vi
V = Vm’ Vcs Vcb
V.. V. V.
Apex at K td 1s 16
(P, 1)
Unitarity Relations .

s d[/f' N—\/l—_z —2 5~/ f
vV — |, -2 —(1-p) +77°€e
VUVU*z_\/P T € Mot B
cd”cb B° - B mixing

(b - ulv)

y =5 b=
0,0 1,0
(0:0) r,and T'(b — clv) (1.0)
p=-argV.;y=argV,; a=n-y-p
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CP violation in B decays

CPV from interference of
decay amplitudes

B f

%’kB —>7 (B> F)= ‘A + Aye |

46/(0’4//( e/'asf

"B >F)=A+Ae iouk g%t

T(B-F)=T(B > F)
for ¢, #0and 6, =0
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First observation of Direct CPV in B decays

B° 5> K'n
BABARI PR 575 S5 Signal (227M BB pairs): 1606 + 51
3, — ———
A, =-0133£0080£0009| % “O[ BaBar| &~ K~ ]
42, = - B > K - i
26 ¢ |
‘ Be//eI Confirmation at ICHEPO4 | ' 200 :
Signal (274M BB pairs): 2140+ 53 ‘§
A,=-0101£0.025+0005| &
3.96 & 0'1_ B
Average | | A, = -0.114+0.020 5 Nim
0 T 5
B> K'rn '
< 0.1} —t—

A, =+0.06+0.06+0.01 BABAR
A, =+0.04+£0.05+0.02 Belle 3.6c 52 5722 524 5726 5728 573

A 4
Average | | A, = +0.049 + 0.040 my (GeV/ic’)
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CP violation in the B system

. A e’
CPV through interference of decay P
amplitudes B 0 720
CPV through interference of mixing
N
rough interference , - cP
between mixing and decay Je%'om BY
amplitudes
N Directly related to CKM angles if a
(P.77) single amplitude contributes to the

T(b - ulv) decay

(0.0 t,and T(b — clv)

Interference of b — c tree decay amplitude with mixing box diagram amplitude
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sin2 S results from charmonium modes

(c2)K" (CP odd) modes Belle CONF-0436

2 (cC)K |+

3 _ u (O N2 f = 0,728 0,056 £ 0.023
2 | A|=|A/A4=1.007£0.041+0.033
2 140 /b~ on peak or 152M BB pairs

=)
tn

Raw asymmetry
=

=
tn
T | T
=
™~
\
i

' \ j

= of \ T/ p ]

............... [V, /) ]
5 0 5 - ! S—

At [ps] osf . v\%

Update for ICHEPO4 || B4BAR PUB-04/038 f \\ _
: 1t \ g

n2 3 =+0.722+0.040£0.023 . & |
e _

o.950¢o.o31¢o.014 ) Suatw DS ST \\\ J

Limit on 205 /b~ on peak or 227M BB pairs
direct CPV 7730 CP events (tagged signal)
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M

Interference of color-allowed and color-suppressed tree decays

A

rb—utv) B° - B mixing

Y = ¢s b =¢

(0.0) r,and T(b — clv) (1.9)

v

y from CPV from B* - D.,K,D,..K,....

10,03,2005 Benasque Marcello A Giorgi
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Methods for extraction of vy

y 1s phase between b - u (oc V ,) and b — ¢ (oc V) amplitudes

AV, Ve X

GLW

Gronau-London-Wyler, 1991

Use B~ — D_, K~ decays

ADS

Atwood-Dunietz-Soni, 2001

Use B~ — D’ |:K+7Z'_:|K_ decays

D? Dalitz plot

Basic Idea | Use interference between B~ — D"K ™ and B~ — D°K ™ decays
where the D°(D") decay to a common final state f
i & K~ AoV, V., OCﬂﬁ\/pz""?z‘?iy
W=

b c b : Vub
- 14 0 —O e

b O Cb OD b ) v Color

U u suppressed

Size of CP asytﬂr(ggtry depends on

o _|AB —>D K|
rB = _ *)() _
| A(B- — DY°K7)|

~0.1-0.3

Use B~ — D’ [Kgﬂ%_JK_ decays
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Constraints on r, and y

favored suppressed
B ->D'K- D' —>K'm %

ADS suppressed favored 'z 1K
B >DK D 5>K'rn ﬁ

0
 BF(IK'm 1K) +BF(K 7K' r, <0.28 (90% CL)

S = BE(K 71K )+ BF(K 7 1K) *
‘ BABAR I -, <0.23 (90% CL)

2B D*K|r,=0.155 gory £0.040£0.020| DK | r, < 0.19 (90%C.L)
‘ A ARI
0, = 303°+34°+14°£10° (Dalitz) 8, = 114°+41°+8°+£10°(Dalitz)

PRE\;NNA"” ¥ = 70°£26°:10°10°(Dalitz)

DALITZ Bolle y =71 1013511,
Analysis 140 fb-! 26 <y <126° [95% CL]
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sin2a from B — 7z, pr, pp

Interference of suppressed but: “penguin”
b — u “tree” decay with mixing 1s sizeable!

BY mixing BY decay: tree BY decay: penguin

h—rr—d v || et

EI_) b © et @ u,c,t u_

q/p Vi VulViVa  A<VoV, [k Ao V¥, (o 2

iy +iy 10

2\ _1 A;m 26—12,88—127/ _ ,i2a _ez2a I'+Pe 7/

V¥4 T _17/

p A, T+ Pe

Coefficients of time-dependent CP Asymmetry

With no penguins Sm =sin2¢ | With large penguins S - /1 —C? sin2a
C_=0 and |P/T| ~ Cm o singd “ v
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Results from B — zx and pp decays

A.,=-0.01£0.10+£0.02 | :
BABAR: Updated for ICHEP04 BF., = (5.8£0.6+04)x10" ILABAR

BO 227TM
22 IV PRITS) |, (nm) | BE,, =(1.174032+0.10)x10°

S __O3O+017+OO3 First
¢ o 12+0.56%0 measurements
C,m =—0.09+0.15+0.04 < 0.06> t

m) |-, <35°at90% CL | e
(pp ) Isospin Corrections for o

Belle: PRL 93 (2004) 021601
’g>) (S =-1.00+0.21+0.07

0 = n o
WA | - _(58+0.15+0.07| | Z2>p p (122M BB pairs)
BELLE 4 Simg =—0.19%£0.33+0.11 Signal: 314 + 34 events
. _ _ _ ~ _ N
152M pairs | | | [Cung ==0.23£0.2440.14 Jiong =1.00£0.02
| B’ = p' p’ | 224M pairs BABAR
: BAB + + +5. 7 —
) : 22%'&\1" Pntgu,lfz\gm < BF(B — P ,00) = (22 5 _547* + 5. 8)><10 0
= 0 B
Comparison | %003 | B = p'p" | 224M pairs
: ) o BF(B® > p°p")<1.1x107° (90% CL)
Caution Belle 2002 QRS :From Grossman-Quinn bound on 280, ¢,
. A f
averaging! R RS 3R N N N 0
| K 1 -;{ a=96%10,,, +4,  +11, | |¢=
10,03,2005 Benasque Marcello A Giorgi : 20
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More on a from pm

Cl.

0 30 60 90 120 150 180
o |degrees],

Results from Dalitz analysis of BY — (pn)°

D
/O
BELLE L)
— + + o +27 (6}
a=(102+11£15) a= (113_1716)

[Based on factorization &  Full analysis
SU(3); Gronau & Zupan]

From combined
nr, P, po results:

B +8 |
—[106_11}

Confidence level

10,03,2005 Benasque
Aragon

' |
e B —> T (S, C,_. Gy, BABAR + Belle)
1.2 | loHEP2008 ... B—pr [0 Combined |
----- B—-pp re4 CKM fit

08|
06"
0.4
02 i o

0 N%‘:-:-h""::ﬁ_{" | Ll |‘ 1 .’u‘ fII T

0 20 40 60 80 100 120 140 160 180
o (deg)
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In SM interference between B mixing, K mixing and Penguin h—>sss or b—ssdd gives the
same ¢~2% as in tree process b—ccs. However loops can also be sensitive to New Physics!

t ra Vd
%Q< s 0.1 (KK)ep B ng%9<
d

g S 0
d S 0 2 > d KS
W+

~ 9% New phases from SUSY?
m Purely g
i,c,1,
> >

BO

Sa

\
Y
“

5 dimensional

‘\ d 0
S 0 ) BR ‘l'\(SRR 2,3/’ K

B d K| estimate B Sy 0 _—d >
. & B 0221 7) 7.

Note that within QCD these uncertainties turn out to be smaller ! I A.Hoecker ICHEPO4
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BABAR results for B — ¢K"

2004 = 227M BB pairs (2003 = 120M pairs) | 2003 result

S ————— : B +0.08
| BABAR o R Vo | Tep Sy = H0ATEO34 0
C o =+0.10£0.3320.10
I o § —+— | Update for ICHEP04
] 101 | 502%::{5*‘2“:?‘“ 0 0 114+12 events
e 5.22 l 524 | 5.26 . 5.|28 . _ B % ¢KS 3

S ,=+0.2910.31

Mes [GeV/c? ] K

o | }}A_B_Azle IKIO o 1B — ¢K§ 98 +18 events
.| Preliminary L ] 1 S . = _IOSiOSI
B o !_}» 2.9
1 WL L
2 4 o i } 1 11 T +0.07

ﬁ : Tep+S g0 =+0.50£0.257 )
| S C, ., =+0.00£0.23£0.05

0 002 004 006 0.08 -6 -4 -2 0 2 4 6 )

AE [GeV] At (ps)

BABAR-CONF 04/033
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Results on sin2f3 from s-penguin modes

<O
a4 ICHEP04
ICHEPO4 B L I T : T T
Charmonium Average E N
LR RLEARARE | T T 0.726+0.037 i 2l
Charmonium Average : Al 0 KO : ' [l
0.726+0.057 N 0.06+0.33+0.09 = | |
oK® ] K B
0.50£0.25" L BABAR ! 653+ 0155000 i 4B
0 (N OOEUASED: Gl 1
N Ks L Bl f K8 S
0.27+0.14+0.03 i ""' c Bt;(.i?io.Mio.os —— AN
£ £KS I S 90 N
5 095 025 £0.10 I g E.;Sio.sgiaﬂ —aT
o 0,0 i : N ‘ i
o nKs L oKS L
® 035 0 +0.04 T o.7§¢o.64j§j:: ARl '
K+K_Kg : : ; K+K—Kg E i ]
0.55+0.22+0.12 I ol 0.49+0.18 oo o I
A : i i @ - i i @
Vet e [ e Aversage (s-penguin e
P R I PR RPN NP P I I N | P T e PP I TP P P IR A ¢ N
25 -2 15 -1 -0.5 0 0.5 1 1.5 2 25 N\- -1.56 -1 -0.5 0 0.5 1 1.5 2
-Ne xS -Ne XS
~ ~3.8c _/H\_
2.7c from s-penguin to sin2f3 (cc) 2.4c from s-penguin to sin2f3 (cc) ‘
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A new mode: B>K(K(Kq

Although 3-body decay, only L=even partial waves allowed:

CP of final state known:
CP(KKK¢) = CP(K) = even
K(KKg theoretically clean as ®K

88 + 10 signal events = % ' ' '

> 50 =
= -

o 40F =

Since there are not mesurable 8 30F E
= C

tracks from B-vertex = o0k k

IP constrained vertexing 1s used T E

Gershon, Hazumi
hep-ph/0402097

855 554 558 598 B3
mes (GeV/c?)
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Constrained Vertex technique

Same technique as K 0
hep-ex/0408062

Decay products constrained to
X-y beam spot:

018 12 3 4 5 SVT layers

EF i L

—0.16 i g _ 200um
i P . . inflated beam

U\:IO. 14 0 E 5 E ...q;l...... .i..l.

Voo o i .

0.1 P . . :
sosk For >4 hits, At resolution as good as wit
ook P arged tracks (60% events)

0.04] i L | :
IO JIyKg used for control compare constrained

) eog000eq”; ] : f .

OF s vertex (using K, ) and the true J/y vertex
0] 5 10 15 20

K , flight length in xy plane [cm]
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T e e B R —
ol Eﬁ\ ;
vy 100 |~ —
oE 3
2, —— — -

asn _EG ' ' ' (b)Y
“ \
== SSia =
L
Lttt ——]
{c) 3
g‘” r =
E 4 E—T" —~'_'_|:1__ - =
s F I T 3
205 /[ 3
AE -. - : 3
-5 4 2 0 2 4 5
At (ps)

hep-ex/0502013

. +0.38
Sy, = ~0.7170% +0.04
. +0.28
Cyp. =—0.34702 +0.05
S| BABAR,
05 227M BB +
1 Belle
1.5- 275M BB
S
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‘adate of the status

BABAR 04

0.722+0.040+0.023

Belle 04
0.728 +0.056 +0.023

Average (charmonium - all exps.)

0.726 +0.037
BABAR 040n
0.50+0.25"
Belle 04
0.06+0.33+0.09
BABAR 04
0.30+0.14+0.02
Belle 04
0.65+0.18+0.04
BAB 04
095%10 10
Belle 04
-0.47+0.41+0.08
BABAR,04

0.35 0331004
Belle 04
0.30+£0.59£0.11
BAB 05
0506';?;10 02
Belle 04
0.75+0.64 "
BABAR 04
055+0.22+0.12
Belle 04 vo1r
0.49+0.18_
BABAR,05
0.71 5 £0.04
Belle 04

7

=0.16

Average (s-penguin)

0.43+0.07

l

i-'f

X BT TR S0 B

I}II][IT]I T 1 1
Charmonlum
0.726+0.037
oK
0.340+0.2
1,70
' Ks
043+011

L L
'

H |Mmiond 2005

L —PRELIMINARY

s-penguin
e
o

0.26+0. 33 '

Average (s penguin
0.43£0.

|

]

IJI|II\|\I\

e —

‘Moriond 2005

-2

-1.5

-1

-05
-, xS,

.I

1.5

08 -06 -04 02 O

N x S,

Deviation from SM:
No theory error:
Naive theory errors:

02 04 06 08 1

3.7s

2.9s

1.2

SM model predictions for some modes:model independent upper limits based on SU(3) flavor and measured b 2 dqq

B.R.
[Grossman et al,Phys Rev D58, Grossman et al., Phys Rev D68, Gronau, Rosner, Phys.Lett. B564; Gronau et al.,
Phys.Lett.B579; Gronau, at al. Phys.Lett.B596; Chiang atal., Phys.Rev.D70
estimate of deviations based on specific models/Beneke at al., NPB591; Buras et al. NPB697; Ciuchini at al.,hep-

DR0Z07073]
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Comment on averaging

On purely dimensional considerations the corrections to the b->s penguins
are ranging between 5% and 20% , on the other hand the sign of the
corrections 1s far from been the same for different channels.

As I mentioned at ICHEP averaging the results on penguins is something
adventurous and not simply legitimate.

The averaged value can be diluted and non reflecting the real amount of
the difference from sin2f3 value of charmonium.

However the distance of the (BABAR-BELLE) average value of penguins
of 3.9 o from the w.a. sin23=0.726 is already something and
Intriguing.

CP asymmetries in b—>s penguins will show perhaps the first indications
of new physics.
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Theoretical uncertainties

Measurement (in SM) Theoretical limit | Present error
B — v Kgs (8) ~ 0.2° 1.67
B — ¢Kg, "V Kg, ... (B) ~ 2° ~ 10°
B — 7w, pp, pr («) ~ 1° ~ 15°
B — DK (v) < 1° ~ 25°
By — v (Bs) ~ 0.2° —
B, — DK (v — 28;) < 1° —
|V ~ 1% ~ 3%
Vi ~ 5% ~ 15%
B — X{1i™ ~ 5% ~ 25%
B — KWyp ~ 5% —
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PEP II Luminosity Projections

1800 25
1600 M Yearly Integrated Luminosity [fb-1]
B Cumulative Integrated Luminosity [fo-1] 1 5 ab -1
@ Peak Luminosity [L0**33] i °
1400
1200 - o
- %
Ko} o
2 =
> 1000 >
a (n
o =]
£ £ 1
: 5 ab-
S 800 - 3 a ‘
e)
e
@
S 600
[
£
400 -
200
0 _J__JL o
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
@ Yearly Integrated Luminosity [fb-1] 3 23 41 39 62.6 | 107.3 | 109.6 || 187.8 § 298.6 | 331.3 | 339.5
B Cumulative Integrated Luminosity [fb-1] 3 26 67 106 168.6 | 2759 | 3855 | 573.3 | 871.9 | 1203.2 | 1542.7
@ Peak Luminosity [10**33] 1 2 4.4 23
Calendar Year p
1.8 x 103
10,03,2005 Benasque Marcello A Giorgi ' 31
Aragon 2y ® A R :




Projections for Penguin Modes

Error on sine amplitude

Luminosity
expectations

2004=240 fb-!
2009=1.5 ab-!

Similar
projections for
Belle as well

Projections are statistical errors only;
but systematic errors at few percent level
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SUPER BFACTORY ?

BABAR has shown that in the continuous injection operation mode and thanks to the data taking

efficiency >98% is able to integrate in one year 10’x L

7.0 103 cm>? s corresponds to

peak *
10000 fb-!/year.
After 7 months study in BABAR the preferred option is a
machine of 7.0 1035 cm-2 s-1 to integrate 10000 fb-1/year
and upgradable to investigate NP at a mass scale ~ 1 TeV
Luminosity 2-3x10%4 | 1.5x10°° | 2.5x105% | 7x10%° | Units
e’ 3.1 3.1 3.5 8.0| éeV
e 9.0 9.0 8.0 3.5| eV
I 4.5 8.7 11.0 6.8| A
m I- 2.0 3.0 4.8 15 5| 4
= B(v*) 7 3.6 3.0 1.5| mm
% - B(x*) 30 30 25 15| cm
N o Bunch length 7.5 . 3.4 1.7| mm
QD # bunches 17001 1700 3450 6900
Qo & Crossing angle 0 0 +11 +15| mrad
N © Tune shifts (x/y) 8/8| 11/11]  11/11 11/11| x100
8 g rf frequency 476 476 476 952| MHz
Site power 40 75 85 100\ MW
PEPII
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Unitarity Triangle — Sides& Angles

 ny T S|

ete  Precision

Measurement Goal 3/ab 10/ab 50/ab

V., (inclusive) syst =5-6% 2% 1.3%

V., (exclusive) (7,p) syst=3% 5.5% 3.2%

f, B(B—wuv) SM: B~5x1077

F,B(B—>1v) SM: B~5x107 330 6c 136 f,to ~10%
V.V, (oy/K*p) Theory 12% ~3% ~1%

_ e’e” Precision 1 Year Precision
Measurement 3/ab 10/ab 50/ab LHCbH BTeV
(S,,» B~ nmw BR’s+ 1sospin) 6.7° 3.9° 2.1° - -
a (pr) (Isospin, Dalitz) (syst >3°) 3,2.3° | 1.6,1.3° 1, 0.6° 2.5°-5° 4°
a (pp) (penguin, isospin, stat+syst) 2.9° 1.5° 0.72°
B (J/w Ky (all modes) 0.3° 0.17° 0.09° 0.57° 0.49°
7 (B—>DMK) (ADS) 2-3° ~10° <13°
v (all) 1.2-2° 7° 8°
 Theory: @~1° f~02° y<<1°
’1A\Or,;)§(,)2r1005 Benasque Marcello A Giorgi BA A R, | 34




CP Violation in b=>s penguins

_ e*e Precision 1 Year
Precision
Measurement Goal 3/ab 10/ab 50/ab | LHCbh | BTeV
SM: <0.25 0.08 0.05 | 0.02(?) | 0.08? | 0.04?
(0.05)
S(B'—> @K +¢K ;) SM:<0.25
(0.05)
S(B—>n'K,) SM:<0.3 (0.1) 0.06 0.03 0.01
S(B—K %) SM:<0.2 (0.15) | 0.08 0.05 0.04 (?)
SM:<0.1 0.11 0.06 0.04 (?)
SM: <0.6% 2.4% 1% 0.5% (?)
A p(B>K*y) SM: <0.5% 0.59% | 0.32% | 0.14% - -
CPV in mixing (|g/p|) <0.6% X X
’1A\Or,;)§(,)2r1005 Benasque Marcello A Giorgi ‘ BA A R, | 35




Projections for b->s penguins

Start SuperB b

OICITIG

0.20 End Bfact
\
0.18 = . .
e A Luminosity
016 || K. 70 expectations:
S 014 { | QK
S on | | 7K ks Super B Factory
@ KKK 5-7x10%° cm-2s1
2 010 S \\\ \'\
5 0.08 \
S \\
oI 0.06 - '\ \
0.04 \ \M\\ ~
0.02
0.00
< 8 8 & &8 &8 S | a 3 &8 5
200% 5 5 8 8 5 L2205 5 5 :

Projections are statistical errors only;
but systematic errors at few percent level
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b->sl*l- precision measuements

e*e Precision 1 Year
Precision
Measurement Goal 3/ab 10/ab | 50/ab | LHCbH | BTeV
B(B—Ku'u ) IB(B—>Ke*e) SM: 1 ~8% ~4% ~2% X X
ACP(B_)K* 1+1-) (all) SM:0< ~6% ~3% ~1.5% | ~1.5% ~2%
(high mass) | 0-057% ~12% | ~6% | ~3% |~3%(?) | ~4% (?)
SM: +5% | ~20% ~9% 9% ~12%

APB(B—K*'T) : Ap
AFB(B—s1*T) 1 8, 27% 15% 6.7%
App (B—sl'l) : Cy, C, 36-55% | 20-30% | 9-13%
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NP observables 1n s/d 1+1- decay

Ay (B>s I+ 1)
A (B>d I 1)

SM: <0.5% (0.05% for K* I+ 1)
SM: ~(4.4+/-4))%

SM: ~1
SM predicts with ~5% accuracy
Very s]mall in SM

B(B->sutu)/B(B>sete’)
AFB(K*I* I"):s,(zero crossing)
AFB(K*I* I-):CP asymmetry

_Ne—Ng
In dilepton rest frame A
Np=when 1" alongbdir 0.5} . Iy
Ng = when 1" opposite b dir \M -
SM: E gl ﬂ:-‘-\‘“*/ h
S, NNLO error ;S%/{/V |
S, = 0.162+/-0.008 ~ C7/C9 ~0.5} “ T —
5= (?n;ﬂ—f?nb)g il |
0 0.2 4 A Q. 0.8 il

In SM: AP x~ 0
Determination of sign of AFB very important.

10,03,2005 Benasque Marcello A Giorgi
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SUPER B Rare Decays

MEASUREMENT Goal 3/ab 10/ab 50/ab
B(B—>D*rv) SM: B: 8x10-3 10.2% 5.6% 2.5%
B(B—>svvK,K* SM:Theory ~5% ~30

1 excl: 4x10
B(B—invisible) <2x10-¢ <1x10-6 <4x107
B(B,—pp) - - ?
B(B,—17) _ _ 9
B(7—wy) <10-8

10,03,2005 Benasque
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Recoil Method as pure B beam

* Fully reconstruct one of
the two Bs in hadronic
modes...

« ...and do it with “high”
efficiency

.E 10 E : * The remaining of the event
) - —inci. Xclv is the other B
> o T —incl. X_Iv | |
= 10 E You have a simgle B beam!!
i Daniele del Re TCSD
10°:
i Recoil cinematics well known
10 - Recoil flavor and charge is determined
- Event closure needed with neutrinos
1 The final efficiency is ~0.4% (per bb, . pair)
2 3 4 -1 0 :
1 10 10 1 110" = ~4000 B/fb™ (at 30% purity)
Lumi b7} — 1500 BY/fb!
= 2500 B*/fb’!
> 107 recoil Bs in 10ab-!
10,03,2005 Benasque Marcello A Giorgi | _ 40
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Conclusions

. Babar has a promising future for the next 5 years

The experiment has become a “laboratory’ with high capability of
inventing new analyses

. A Super B-Factory at 10ab-!/year or more has discovery potential:

NP effects in loops are becoming accessible
In LHC era
« masses of NP from LHC experiments

*  flavour experiments can give phases and also couplings.
*  further informations UT precision measurementsam = =

N
. Complementary and competitive with LHCB/ I\BTeV ?7? Vel

\-——

No B, but on remaining same or higher precision
Sample very clean (see. Recoil technique allowing pure B beam)
Access to channels with neutrals and neutrinos : y, v, 7’

no bias from selective triggers

10,03,2005 Benasque Marcello A Giorgi
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« BACKUP
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B2>K nly

W The dominant SM amplitude

b
N / ’ gives: b>sy,  b(bar)>sy,

NP can modify helicity structure: e.g. LR symmetry, higgs in loops

Use TDCP to probe the helicity structure: (but limited to K> K 7% ~ 11%)

m, .
S. =2—sm2=0 |~
g. Helicity Flip Ky m p 0.042
g Suppressed by m/m, b
David Atwood, Michael Gronau, Amarjit Soni (1997)

B L K *7/ R
PRL 79 ,185(1997)

0.1 ab! 2 ab’! 5 ab! 10 ab! | 50 ab’!
S(K, n0y) 0.6 0.14 0.09 0.06 0.04(?)
(0.12)

Soni: m, is the “current” mass: (m, ~150 +/- 50 MeV), m, ~5 GeV

= Theory error ~0.01 to 0.02 (??) (~30% of SM value of S)

L i
10,03,2005 Benasque Marcello A Giorgi o
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