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Objective: UT angles

Personal interest and main axis for Liverpool@BABAR
Were involved with 3

Started on o few years ago

Involved in '’ (with Imperial group)

Found nt’nt’; killed prospects of o with i m~

Sept. '02 (BABAR@Imperial): launched p*p~ TD analysis
(Liverpool-Saclay)

Moriond 2004: presented a =96 +10,, +4 13 .
New paradigm for o measurements established!
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Outline of the talk

Flavor and CP violation measurements
- Motivation

- Unitarity Triangle and angles
- The SLAC B Factory

Status of the angle

The angle o
- Trees and Penguins
- The i system

* the pp system
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MOTIVATION

WHY AM I DOING CP MEASUREMENTS IN A B FACTORY?

WHY SHOULD YOU CARE ABOUT ALL THIS?

A NUMBER OF FACTS
AND SOME BOLD STATEMENTS

IN FEW PAGES

C. Touramanis - Imperial - June 2004



Motivation

- CP Violation and Flavor physics:
- Historically important for development of SM
- Precision measurements of fundamental symmetries
- High sensitivity to higher energy scales through interference effects
- Cosmology (matter dominance; Sakharov conditions)
- Most of SM free parameters are flavor parameters: pin them down
- Search for NP (heavy particles) in loops
- B Factories: known CPV is due to CKM phase
- But:
» 1010 too small for cosmology
- Relationship to neutrino mixing: leptogenesis vs baryogenesis?
* Mass, couplings hierarchy; relationship to lepton sector?

By confirming the SM model of CPV, the B factories have established
that there is more to flavor and CPV than what we know today!

IHE UNIVERSITY C. Touramanis - Imperial - June 2004 5

of LIVERPOOIL



Intuition based on history:
Neutral mesons, CP violation and quark families

Cabibbo (1963) : quark mixing (u,d,s only).

Problem : FCNC - prediction
of big Am in the KO system Solution : GIM mechanism (1970)

prediction of fourth quark

CP violation in K° system (1964) —

charm discovery : 1974

v

Kobayashi, Maskawa (1973) : CP

violation with 3 quark generations —L

beauty discovery : 1977

Sizable B mixing (1987) =>
heavy top

top discovery : 1994

\ 4

CP violation in B system discovery : 2001

2 N
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CPV and Flavor in the Standard Model

Flavor structure of quark sector:

- Mass origin = Yukawa couplings to Higgs = non-diagonal fermion mass terms:

* Mass eigenstates # Weak eigenstates

* Flavor mixing in CCWT : description in CKM quark-mixing matrix

Measure CKM elements:
- Phases? wt
- CKM matrix unitarity? Vij N\~
- Magnitude hierarchy?
- Link to mass hierarchy?

Complications from Strong Interaction effects:

g s b
J(lw
Ve | . .
: .-

Relative magnitudes

t

- Need ST input (HQET, Factorization, SCET, Lattice,..) fo extract "pure” CKM

elements

- Provide input and validate SI theory/phenomenology/calculations by measuring

many related B decays

e input and validation for SI models

Precision measurements in the B meson system:
o direct determination of not-well-known SM parameters
* stringent SM tests through redundant measurements

,\?
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CPV and Flavor beyond the Standard Model

SUSY, extra dimensions, you name it ... many new physics scenarios affect flavor
transitions ... and many do not

B measurements (e.g. b—sy) already constrain certain models
New particles in loops can modify SM-predicted patterns
Some indications already: wait for more data before queuing for Stockholm!

What's in the box?

=

b 5 ‘
i,C,0 :q) E‘ié
B § » Indirect method (flavor studies): {a
wd K “rattle the box and listen”
OKg from SM

* Direct (brute force) approach: LHC -
“open the box and look” '

NS

» Even after NP appears at LHC, indirect
measurements may help decide “which NP?”

Part of the fascination of flavor is precisely that
the chiral and CKM and PMNS structure may Edward Witten
thus originate from the GUT or string scale. Beauty 2003

C. Touramanis - Imperial - June 2004
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INTRODUCTION

CKM matrix,
Unitarity Triangle,
Angles

C. Touramanis - Imperial - June 2004



The CKM matrix

VoM =

Vud Vus Vu |
Vcd Vcs Vcb
B Vida Vi Vi i

Wolfenstein parametrisation

usual
phase convention:
assign phase to

3x3 unitary matrix:
3 real parameters,
1 phase: only source
of CPV in SM

(motivated by experimentaly observed hierarchy):

CKM ~

,\?
THE UNIVERSITY
of LIVERPOOIL

d S b
- smallest elements
u . .
—'
‘ .. " d s b
t - (=] . uD D .
cao0Oad
Relative magnitudes t. 1 [

A~0.83, 1~0.22, p,n:2?

2’2
1—7 A M3(p—|77)
2
) Y RVVE

CP flips phase sign

C. Touramanis - Imperial - June 2004

phase convention:
*  B: phase of V.,
v phase of V

measuring (B,y) is equivalent

to measuring (p,n)

10



The Unltarlty Triangle
e o
2 .M =) B : phase of V,
: ph fV
A (1= pein) N J -phasec ol VvV, | (0, (1,0)
] a=7m— IB 4 The rescaled UT
\frud \ ub )+ \ \ + \ td Vv tb =0
Measuring the angles
Voi Ve Vip ] Through cP Vlolahf)n.:
N interference of mixing
Vekm =| Ved Ves Vb \ - (B) and zero-weak-phase
Via Vs Vi /"': ” decay amplitude: 3

IHE UNIVERSITY
of LIVERPOOIL

B b
d, i

\W{ » interference of mixing
= Yo (B) and b—u decay
= )r amplitude (7): o

C. Touramanis - Imperial - June 2004
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Experimental method:
The B Factory

C. Touramanis - Imperial - June 2004
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Production of large B Meson samples

e'e” > Y(45) > BB

25
g 20 ’,7'\, 1(19) BB production threshold
g -

= 15 |

8° Y(2S)

L o

T Y(3S)

R T

QL 5[ ' 4 e S

o t vt R T

Y (4S) Energy Scan

0
944 946 10001002 1034 1037 10.54
Mass(GeV/cz)

Y States =
(bb) resonances

- PEP-I1
- BABAR

[Inb] DESIGN: L =3x10¥cm™s™ :3x10” BB pairs/year

2 N

IHE UNIVERSITY C. Touramanis - Imperial - June 2004
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Pier Oddone’s

Idea (1987): asymmetric energy beams

B, =B°(t)

= B, =B°(t)

1
J/
k! u " Exclusive

/ B Meson
B/f;c Reconstruction

S
r(45) | K
e e’ —
8y |
| |
Az ~ 260 um] K~
Y(45) produces : k /-
coherent B pair:
- At At=Az/<By>c

B-Flavor Tagging

B.. =B, (cCPeigenstates) ® time dependent ¢Panalysis

C. Touramanis - Imperial - June 2004
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Exclusive B reconstruction

All particles detected
Total E, p in Y(4S) frame:

E*s, p*p
e [ - ... BaBAar
. . . . (L 0.2 T - s -
Kinematic variables: Ry =R
Q&
AE=E*, - s /2 0.1 - :
_ * 2 i
Mpg™ \/(3/4'13 B’) oL
o f -0.1 - - -
2ua- BABAR - X s ii;
#1200 02 - =° - =§“E§E'; ]
5 i ==
(1000 i - g =
-03 | | LT JoemET e ]
O 52 522 524 526 528 5.3
6oaf- (a) myq (GGV/CZ)
400}
200}
O A Extraction of background characteristics

50200 5210 5220 5230 5240 5250 5260 5270 5280 5290 5300
Beam-Energy Substituted Mass (MeV/c 2)
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B Flavor Tagging

- Neural network:
- Particle Identification
- Kinematics

» Underlying physics processes
- Primary lepton B° — @
- Kaon(s) £°5 pX,D k)
- Soft pions (D*)
B° 5 D0"X" D> 5@
* 4 exclusive categories

- "Lepton”, "Kaon I" (more likely),
“Kaon IT" (less likely),
"Inclusive”

@

R /

b C S
. o
Tagging Q =
category e (1-2w)? (%)
Lepton 79+0.3
Kaon I 107+ 0.4
Kaon IT 67+04
Inclusive 09+0.2
ALL 28.1+07

IHE UNIVERSITY C. Touramanis - Imperial - June 2004
0 1 1.
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)
—
(o)}
o

/—/ 108 B pairs

— Delivered Luminosity |
— Recorded Luminosity
— Off Peak

—

SLAC B factory performance

2004/06/15

/

PEP-IT top lumi:
9.2x1033cm?s! (design 3.0x1033)
Top recorded 24h L:
700/pb (design 135)

ouramanis - Imperial - June 2004 17



Measurement of UT angles
through Time Dependent
CP violation analyses:

sin(2p)

C. Touramanis - Imperial - June 2004
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Time dependent CP asymmetries

N ("‘B*D(t) 3 f‘) — N (Bo(t) _ f)

Acp(fit) = N (BO(®) — f) + N (BO®) — f)

Need to know initial flavor (at t=0) of B (flavor tagging).

2 ImAy 1 — |Af|?
A L) = _ Amgt — Amygt
cp(f;t) EEWE sin Amy ERWE cos Amy
S e

Fit flavor-tagged time distributions for S and C.

| Phase convention
B\ | /ndependent
complex number.

|B+) = q|B°) & p|B°)

C. Touramanis - Imperial - June 2004 19



sin2f3 golden modes: b — ccs

e CP eigenstate with only one decay amplitude.

>
— — Vcb —_
—_— C
AJ/@")KS - 1AJ/¢K5 b NVJF c. YA Y
- e
—i2f Ag K —42f B
)'Jf“'f"')K.w =& 2 A /"'1“ -=—1le 28 Vcs\_S
J/pKs d q K,

e Time dependence directly measures sin2p3

2 Im\ 1 — [\
m fﬂ sin Amygt — | f’i
L+ |Af]? L+ |Af]?

Acp(J/y K t) = sin283 sin Amgt

cos Amyt

Acp(fit) =

C. Touramanis - Imperial - June 2004
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BABAR Result for sin2[3

[a—
Ln
o

B° tags Leptontag |

100

Entries / 0.6 ps
Entries / 0.6 ps

50

z 0 i
‘g 0.5
g
7 5
< At (ps)
2 .
g 9 98% purity
Lepton tags only 3.3% mistag rate
20% better At
0.5 resolution
5 0 5
At (ps)

Sin2p =0.74120.067 4 £ 0.0335y 88M BB pairs, PRL 89, 201802 (2002)

E,\,’E,.- . .
'HE UNIVERSITY C. Touramanis - Imperial - June 2004 21
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”’;__;,;ud;d;m;ha;;u_u;cL§ B
pre-B-Factory UT
'r Amy /—
$iN 26, qiree; = 0.715 + 0.055
L e y &
-0 o ' Direct measurements
as| | (overlayed)
’ World average (BABAR+Belle+...)
- sin28 = 0.739 £ 0.048
-1'5-1_| B |-0|.5| B (; B ‘075‘ T 1I T |1‘.5‘ T Heavy Flavor Averaging Group LP 2003
MAY 2001 °
5
| 5 |
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ag

b ——a

E{ RN ¥ ¢

o,d wd
flavor-singlet penguin

SM: pure penguin =
measures sin(2p)

BaBar

praliminary

B" Tags

B’ Tags

= q : I g
g 05 :
: Dw
E e 4 l
05 L I ==
< I

6 -4 -2 0 2 4 5

Af (ps)

THE UNIVERSITY
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The hunt for New Physics

Many penguin-dominated modes can help!

Small BFs! Already some hints?

Charmonium Modes

T

OPAL, 98

+1.;
327,,£0.5

ALEPH 00

LA L B ) B B

+0.82
0.84_,,,+0.16 !
CDF '.;}91

+ 0.
0.79 _p 4
BABAR 02
0.741+0.067 £0.034
Belle 03
0.733+0.057 £0.028
Average (charmonium)
0.736 +0.049

BABAR 04

+0.08

0.47+£0.34 " /o
Belle 03

w
&
I_'_
=)
tn
,
[=]
2
.
N
4

BABAR 03
0.02+0.34+0.03

Belle 03
0.43+0.27+0.05

BABAR 04

162" 5o +0.1

F

4

8

BABAR 04

0.56£0.25" ¢,
Belle 03

0.51+0.26 " ¢4:

Average (s penguin)
0.42+0.12

Average (All)

i___ |--

0.69+0.045

I T T T T T T T T N

| Winter 2004

P TS T I

-2.5 -2

(e Y| "SSP EPRPIN Wy JSSS Y S ——

-1.5 -1 -0.5
—N;x S

C. Touramanis - Imperial - June 2004
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Next UT angle measurement:

sin(2a.)

C. Touramanis - Imperial - June 2004
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uud, a, trees, penguins

interference of tree and mixing: o
shift from penguins: o,

d -
T, —|At)/ 7
af b (at)=°

B°(B )
S =,/1-C”sin(2er,; )

d} Aa=la—-ay

(1 + S sin(AMAt) + C cos(AmAt))

choice of final states: nr, pr, pp, ayn
challenge: measure or limit Aa

CHE UNIVERSITY C. Touramanis - Imperial - June 2004 25

of LIVERPOOIL



Experimental 1ssues

BFs ~ 106 to few 10-°
Huge background from light quark continuum events
+ Complex maximum likelihood analyses to isolate signal

Even more complex fits including tfime dependence

C. Touramanis - Imperial - June 2004
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Continuum suppression:

@ spherical B events vs jet-like continuum

« several techniques exploiting

event topology or angular distribution
+ selection cuts on:
= Fox-Wolfram moments
= sphericity, cos 05
= B direction (cos 0g)
+ NN or Fisher:

<included in the maximum likelihood

angle between the

sphericity axis of the B
and the sphericity axis
of the rest of the event

500 — Monte Carlo

| Signal o

Arbitrary Units

== Fisher Discriminant
IT'HE UNIVERSITY
of LIVERPOOIL



Looking for trees, found plenty of penguins!
B — Kn, i, KK

d.s - I HFAG August 2003||  Without penguins,
control ('.Jf = K K_ - Babar expect:
re-scattering s KK’ - Belle 2
v effects L - CLEO Br(B — K) s -
h KK : — ~ 5%
~ New Avg Br(B — 7w) Vv
i u wdl
c_-onr\lieacted — x’ Tes&P Measurements show:
isospin % ' T&P Bl’(B — )'\'Tf) 1 i
b " g symmetry == x"  T&TS  pure tree Br(B — 7m) a
—VWwWwi S
- 6,4, — = <  prares| )| penguins cannot
u,c,t (.OFIHL_(.._'L(.(] e o[RS be neglected
g u,qa, %Bl(aB) pure penguin —Xm—e— K'r' P’
symmetry = = K'w P&T Use Kn & SU(3) to
estimate
P PR AP 1o : :
enguin pollution
0 10 20 30 40 50 Pene inl?m
Branchina Ratio x 108

d +
‘ Tree uud . }ﬂ' contributes to
b ij V;.i.d. -uz g” T +?T; ‘ Tree uus ]» COBr‘tribUB?S to
u — T U — K
B T
b =

] Vis Vi BY - Kt7Y

(}., u d. m - LS U
e 3 d u = r}' n
‘ Color-suppressed tree u%‘; T(1%) o T(/14)
} corll)tribut%s tuo » CC"DF'S?PP"ESSGC‘ tree Tl.,[u.s contributes to
B{ ™ - B+—b?'r+ﬂ'0 b 1 }‘.-TO Hl—h-'&._l?r”
d, 1,; ViV BT —a"x B ' . B" - K'x
d,u _ T/u.‘;Vub
d l{ ‘\dﬁu }I(
— : - q
A Puud e contributes to % Gluonic penguin Pugs a=wuct contributes to
0 4
= q = BY — 7970 B m B B! — Kt
b d T B® _, mto- h 5V K BY _, K% n
BU g d, 'u-} '1/,* Ir’( ' BU (}%Q<ri- u } V " Bi — K 7_}
d N b qd ¥ gb d "\\u’, ﬁ_}ﬂ_ as ¥ qb Bt — K%+
B LRSI T RMY
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Taming the Penguins: Isospin Analysis

Gronau and London, Phys. Rev. Lett. 65, 3381 (1991)
- The decays B— n*n-, n'n’, n°1° are related by isospin
- Central observation is that nr states can have I =2 or O
- (gluonic) penguins only contribute to I = O (AL = 1/2)
- ntnlis pure I = 2 (AL = 1/2) so has only tree amplitude
— (|A*]= A7)
- Triangle relations allow determination of penguin-induced shift in o

Need branching fractions for
all three decay modes, and 20
for B? and BY separately

Grossmann-Quinn
bound (useful only if
BF(7°7°) really small
1-2B%/B™

cos(2a —2a ) 2
J1-C2

IHE UNIVERSITY C. Touramanis - Imperial - June 2004 29
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Looking for n'r”

*  Very smallbranching fraction: a few x 106

* Primary background from continuum events.
- Combine a n° from each quark jeft.
- Fight continuum with ete” = q7 (g=u,d,c,s)
- event shape information

* neural network with rest of event as input (leptons,
kaons).

Delta E (GeV)

+ B* >pn0 (p*>7*nO) also a background EEc i |
- Some overlap if n* at rest in B frame )

- We measured the branching fraction
Babar hep-ex/0307087

B(pTn%) = (11.0+£1.9+1.9) x 10°°

03 & 1
3 g 1
'U-%'_, L L

52 522 524 526 528
Energy Substituted Mass (GeV)

Delta E (GeV)

o)
+

a
o

035
.0%1_’. 1 .'_). i

52 522 5 528
Energy Substituted Mass (GeV)

2 N
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Looking for n’n” — we found it!

S 10 — B
—_— s €sig — 74% ]
Nsig—46: 13+ 3 2 "
= | - _
0_0y —6 A 10 k] s .
B(r 7)) = (2.1 4+ 0.64+0.3) x 10 H T _% 7050
Qg
hep-ex/0308012 g i 44 s
............................................... ]
Plots are after cut on signal probability e e R
ratio not including variable shown, 0 2 4 6 8 10
optimized with S/\/S + B i
- “o | tsig =247 I
E % 10'_ 1
: = | 1
] Belle also sees it. v
] hep-ex/0308040 & 1T ¥ ]
] (1.7+0.6%+0.2)x106 2 5‘ l ‘ | ‘ ,'.' 3
= (3.4 o) = I' 4 A
O 20 40 60 80 §3 5224524|52_6M528
~ Number of n°t° Events m (GeV/c )
HE UNIVERSITY C. Touramanis - Imperial - June 2004 31
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A real B'— 1t ¥ candidate event

C. Touramanis - Imperial - June 2004
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End of the road for 2-pion system for o.?

+ Grossmann-Quinn bound: |a —a,,|<48° (90%CL)
- We have to measure separately BF of B(B") —» 7'z’

+ With an average BF~2x10-¢ there is not enough statistics
this side of a Super-B factory (10/ab)

Hadronic experiments (LHCb, BTEV) cannot measure n°nP.

| o and now what ??

C. Touramanis - Imperial - June 2004
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angle o, THE METHOD: pp

d .
\rx;,-éu ’ + Same idea as nrw, pm
> > U

a]-n*,p+ * Less amplitudes than pn

Two vectors in final state

X \m —d}ry Large p width

‘ Slow pions (charged, neutral)
‘*—K%} TC-+, p+

C. Touramanis - Imperial - June 2004
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The complications 1n a VV final state

* three partial waves:
- S (L=0, CP even)
- P (L=1, CP odd)
- D (L=2, CP even)

OR
* three helicity amplitudes:
A = _%S +\/§D (A=0, CP—even) Longitudinal polarization
A ——LS +LD+LP (A=+1,CP—mixed)
T3 Ve 2 ’ -
. i i Transverse polarization
A =——S+—=D-——P (A=-1,CP—-mixed)

S Ve 2

IHE UNIVERSITY C. Touramanis - Imperial - June 2004
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Extracting CP 1n a VV state

* three transversity amplitudes:

A = ——S+[D (CP —even longitudinal)

Aﬂ \/7 S+1D (CP —even transverse)

A =P (CP —odd transverse)

measure R, and use as dilution (J/yK* in sin2p)

OR
combined Angular and Time Dependent analysis

C. Touramanis - Imperial - June 2004
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Longitudinal polarization dominance in pp

predicted in some factorization approaches
- G.Kramer, W.F.Palmer, PRD 45, 193 (1992)
- R.Aleksan et al/, PLB 356, 95 (1995)

simplifies the measurement of o,

allows to limit penguin pollution using Grossman-Quinn bound on
longitudinal amplitudes

Experimental measurements:

- pp0f =(97+3(7)+4)% (BABAR)
- pp9f =(95+11 +2)% (BELLE)
- ppf =(99+ 3 £3)% (BABAR) Belle hep-ex/0306007

Babar hep-ex/0307026

C. Touramanis - Imperial - June 2004 37



Small penguin pollution in pp

predicted much smaller than in nn system
- R.Aleksan et al, PLB 356, 95 (1995)

minimizes Ao = [0—0l 4 |

Experimental measurements:

- p'pPBF=(225+5.6 +5.8)10° (BABAR) }
- ppPBF=(31.7+7.1 +6.0)10° (BELLE)

- P90 BF < 2.1x10°6 (90% UL, BABAR)

Grossman-Quinn bound (assuming all fully long.):

(26.4 + 6.4)10
[HFAG]

Br(B' - p%0) o —a|<17.0° (90% CL)

sin’(af —a), <

Br(B" —>p'0") o —al<12.9° (68% CL)

e

C. Touramanis - Imperial - June 2004 38



pp: the o “golden” channel

good rate and efficiency: ~3events/fb-!

minimum penguin pollution: o= o .+ 13° [82/fb]
~100% longitudinal polarization

2 tracks for vertex (Time Dependent measurement)

same statistical precision on S and C as for nr (from the same
data sample)

C. Touramanis - Imperial - June 2004
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Analysis Strategy

Simultaneous TD fit: signal yield, polarization, C,,,, and S, .
Maximum Likelihood fit: True-signal, Self-cross-feed signal (42% long., 15% trans.),

Continuum and 17 B-background modes.

B-background: 209 decay modes simulated. Dominant modes:
B—>charm, B— ap, B— ar,
B+—),0+7Z'O, B+_),0+,00

Simple assumptions (checking for summer update):

§ Neglect interference with other trn—nnY final states
(includes non-resonant contributions).

§ I1=1 decay amplitudes also neglected. I=1 absent due to Bose
statistics but reintroduced by the finite T' .
(Falk, Ligeti, Nir, Quinn, Phys. Rev. D69:011502,2004)

2 N
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B-decay: isotropic
Continuum (Q: jet-like

B—pp Signal Selection

Use p-mass and p-decay angle (helicity)

} Combine event shape variables into a Neural Network.

) *9 . . * *
B-mass: Mg = \/Ebeam — Ps Missing energy: AE=E;-E,_
8 L 100}
Q
;100% +
g i Bu_
gm;+
2 i
Z sof- *
i 40_
40_— -
! 20
20—
i — .-!—‘l_f‘—l—"{‘_l_ +. i
N D S S S e ol P
521 52 523 /524 525 526 527 528 529 01 0.0 0.08 0-1 ,{\,E(Ge\?‘f
Mes Gevic Full likelihood
Events with cleantags. | = Background
® Data

E,\,'g,_.
THE UNIVERSITY
of LIVERPOOIL
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Results: Babar result from 81fb! of data (taken between 1999-2001)

Siong = —0.42£0.42(stat) £ 0.14(syst) Submitted to PRL
Ciong =—0.17£0.27(stat) £ 0.14(syst) hep-ex/0404029

Preliminary Babar (113fb-1, Moriond EW):
S,y =—0.19£0.33(stat) £ 0.11(syst)

long P ]
Ciong =—0.23£0.24(stat ) + 0.14(syst ) : =
S 1 .
0.8/ E‘ _Z
0.6 LE _:
0.4} .
- I:EE
s .;gm 1 —
0.2
! 0.5 -
ol S A TS BT B o PP 05 L — - __/:
0 60 80 100 120 1 160 180 » ! ' .
&~ o (deg) — I 1
SU(3): BELLE nn osf b
. + . + . + . 10 8 -6 + Q + S.ﬁt(psio
Pevl a = 96 — 1Ostat — 4syst — 13 penguin
= . -
'HE UNIVERSITY C. Touramanis - Imperial - June 2004 42
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Global CKM Fits

More plots at:

1.2

http.//ckmfitter.in2p 3.fr

SU(2) analysis of ntx, pp systems (Pg,, included)

T

[ 1 B—orr

Confidence level

T ‘ T T T I T T T [ T T T ‘ T T T | T T T T T T | T T T
1 B—pp B — pp (5(S,C)=0) |
—— CKM fit (w/o tw, pp);

60 80 100 120 140

o (deg

Includes the Belle B—nr result.

~—

Can’'t exclude a large a region with n.

The B—pp system provides the most

stringent constraint on o!
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Outlook for Aat: Isospin analysis

Assuming current central values

Isospin analysis of pp system

10 L . : 1 lsospin analysis of pp system (P, neglected)
- EE @ 200 Ems0bT f R @ 2000 B 5000
1 j ____________________________________________________________ a 1 e
% : ] S o8l
o > i
1 8
B =
2 je)
5 - T -
O \ 5 oap
0 l H“‘al oL-005" 021
o LT S Y TR S P R TR \ | | .
0 2 4 6 8 10 12 14 16 18 20 22 24 0T 20 a0 80
|a—a .| (deg)
Already at 200/fb:
assuming BF(p°%°) is 0.6x10¢ :
- 0) o)
o, (a=90%) < 10
(plus fourfold ambiguity)
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Summary

Great ongoing progress in measuring UT angles in B factories

Large penguins don't allow measurement of o from =t decays
First oo measurement from pp
Can measure o o ~5° in BABAR

PEP-II and BABAR outlook:
Data taking 9-10 months per year to 2009.

Aggressive hardware upgrade to PEP-II to get to a luminosity of
2 to 3 x 103* by FY2006-2007.

Aiming at total of 500 fb-! by 2006.

C. Touramanis - Imperial - June 2004
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Knowledge of n,p from direct measurements
sin(2f +y)

Gonstraint from B® — D" [|8in{2F+y | contidence kevel
T T T

15

Constraints from:
b — cCS
B— pp
B—>D"x
B—J/pK*
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