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Current luminosities and data samples
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BABAR Detector

EMC
6580 CsI(TI) crystals
1.5T solenoid ! | e* (3.1GeV)
DIRC (PID) .,
144 quartz bars &
11000 PMs ‘ Drift Chamber
, 40 1
e (9GeV WEE

L

Silicon Vertex Tracker

Instrumented Flux Return 5 layers, double sided strips

iron / RPCs (muon / neutral hadrons)
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CKM and unitarity conditions
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3 ways for CP violation

: .. .. 9p __f ap _f First mechanism
+
1. CP violation in mixing %-OII;O‘:: B—l-.éo i : ‘ observed historically
SM predicts in kaon decays
q (M1*2 _il;z) m2
ol o —ile #! A ~dz gsinﬂz5x10_4
12 7 p mt
2. Direct CP violation A 2 A4 _,
- —o<| - |6
in the decay B’ B’

Occurs when ‘Z / A‘ #1 where A is the amplitude for B decays into a final state f and A
is the amplitude of B decays into the CP conjugate state f.

..;1 = ;"g 1 .:'J.:

Two amplitudes A, and A, with a
relative CP violating phase ¢, and
a CP conserving phase 0 :

CP violation and |4] = ‘A‘
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First observation of Direct CPV 1n B decays

B’ 5> K'n”
‘B ABAR I heg-egozotg(gé Signal (227M BB pa1rs) 1606 +51
2 N T
Ay =—0.133%0.030+0.009 | 3 400 ‘BABARIBO SK'n
4.26 i i B> K |- i
Confirmation at ICHEPO04 ﬁ 200 —~
Signal (274M BB pairs): 2140+ 53 g
A-»=-0.101£0.025£0.005 | =
396 E' 0. 1_ B
Average || A, =—0.114£0.020 E 0
B" > K" e | |
—> 72'
< 0.1} ——

A, =+0.06+£0.06+£0.01 BABAR

360 —mm t——t———————t—
A, =+0.04£0.05+£0.02 Belle 3 572 5722 524 5726 5728 573
Average || 4., = +0.049+0.040 m, (GeV/c)
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3 ways for CP violation

3. Time dependent

Decay+mixing

BO

No oscillation

Net oscillation

30 Decay+mixing N

No oscillation cpP

Net oscillation

r( physawfcp)
T ( physa)»fcp)

Define CP Asymmetry as:
(B (1) > fen | =T (Bl (1) > fe)

o () =
D(B, (1) > for )+ T (Bie (1) /oo
A, =-C, cos(Amt)+S, sin(Amt)
. For single
Amplitude ) amplitude
ratio C 1-]4 o | 0
ﬂfcp _ fep 1+ | A o | ?
7 g —2ImA4, Im 2
i _ cp = —Im
~ e fep 1_|_|/’LCP |2 Jep

CP parameter

C, # 0 implies Direct CP Violation
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Measuring time-dependent CP asymmetries

‘ ﬂyr(m) =0.55 I

Y(4S)

BT

Azl_
(Br ) c

At is a signed quantity

At =

o, ~1ps<170 ym
7, ~1.6 ps < 250 um

Tagging performance: Q = 30.5%

7

Flavor
Tagging

K-

Tag vertex
reconstruction

1 Jly

Start the Clock

Exclusive B Meson and vertex
reconstruction
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sin2 f results from charmonium modes

(cc)K? (CP odd) modes 600 [ = '
g | ‘ I S 400 | % % || Belle
= 200 Ny [BABAR ¢ 2003
- | 200 9" NS
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Raw asymmetry
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b osesio T 1
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N,
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At [ps] | SOOI S

Update for ICHEPO4 || B4BAR PUB-04/038 At(ps) }3@11; COJ(\)/F-0436
m23=+0.722+0.040 £ 0.023 (cE)K;HL sin2 4 =+0.728+£0.056+0.023

im 0.950+0.031+0.013| (cc)k° ||A|=|4/A4=1.007+0.041£0.033
Limit on 205 /b~ on peak or 227M BB pairs 140 /b™" on peak or 152M BB pairs
_direct CPV_ 7730 CP events (tagged signal) 4347 CP events (tagged signal)
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sin2f, cos2f and CKM constraints

%\ l ' _
1 cos? £< 0 ruled out at 87%
CL by s- and p-wave

interference in angular
analysis of B J/wK™ (K 7°)

M. Bruinsma, CP-3

1 -5 Ll ) T T I
" | excluded area has CL<0.05 | :

i CKM fit to indirect

m [sin 2 ,B]WA —+0.726+0.03 7(smt+sys) \ constraints overlaid with

| IGHEP 2004 - sin2f3,,, measurement
_1 .5 1 L 1 1 I 1 L 1 1 l 1 1 L 1 I 1 1 1 1 l 1 1 1 1 I 1 L

-1 -0.5 0 0.5 1 1.5 2

P
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Methods for extraction of vy

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

Use interference between B~ — D’K~ and B~ — D°K~ decays

AV, e X

Basic Idea where the D°(D") decay to a common final state f
* 7 * 3 2 2 i
I/us WK™ AOCI/ubI/cs OCZ\/p +77 67/
W
h L ¢ b : I/ub
B_O Voo ODO B _O w= Color
p i suppressed

GLW | Gronau-London-Wyler, 1991 Size of CP_ asyrgr(ggtr{l depends on
Use B~ — D_, K~ decays O = | A(B_ — D(*)OK_) 01203
ADS | Atwood-Dunietz-Soni, 2001 |A(B" > D " K7)|
Use B~ — D’ |:K+7Z'_:|K_ decays
D Dalitz plot | Use B~ — D" [K gﬂ%_JK " decays
ICHEPO4- 4. &
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B~ — DUV[K* 771K~ decays: ADS method

_BF(K'7 1K )+BF(K 7'1K") _ '

favored suppressed R, = 2
B— —)DOK_ DO _)K+7Z-_ % BF([K 771K+ BF([K'7"]K™)
+ —_ —_
suppresseod favored K7 |, K
n 0 ﬂ
_ _ L
B DK D —>K'r
Update for r, <0.23 (90% CL) ‘ BABAR I r, <0.21(90% CL)
ICHEP04 0.07 0 __ 005 . .0'.1. _ D.|15 _ .0'2 0.25 . 0.07 . 005 ‘ ‘0.|1| _ 0.|15 _ .0' _2 _3
| From limit on | | From limit on | 16 )
0.06 | DO |:K+7Z'_:|K_ I . 0.06 | » §
0.05 |- S 4 e 005 12 g
| ] S &
RADSDM 4 15 %k 00, 10 Hg
I 4 12 y
0.03 | 2 - — " 0.03 | _ 8 ,é
i 6
P . i 4
7. <(0.28 (90% CL) 00005 ol ol '012; ':6.25' ' '0:.30 7 0 0 " 0.05 ”.‘ 0.15 E 0_2; 0.25 0_.30 ],.*
? o B BABAR CONF-04/013 B
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First look at B~ — DUV K 7zt 77K~ sample by Belle
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(%)

New: Winter 04 Belle
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Visible asymmetry in Dalitz plots i L YR DO O 1.3 3(‘ """" e
R ol T

S A T

D (Sl 5 SN OO 04 Vil DV 05 e
Parameters: N Y R N T I T e

/o sl »8s6 MK ) [GeV?] MA(Kgrt) [GeV?)

BELLE — s * g *
5.l " BoD'KT| % 1Y BDUK
o+17 O ¢ o0 O ¢ .
—77° 1413 £11 250 e S
y —19 (model) %} z :. 5 2 .
26<7<126° [95% CL]|  X'| *% w Sl s
= = o s
+010 0.5 |- LY 0.5

r,=026" 17 4£003+004 | Lt 1 YL ]

—0.14~ - -
019 MK 7+) [GeV?] MK 7t) [GeV?]
1 510.02+0.04

—0.17— hep-ex/0406067

re =0.20
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BABAR analysis of B~ — DUV K 7zt 7 | K~

-1 -1

New for ICHEP04

D*OK_
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Probability density

0.002

PRI L AT S N 1
0 00s 01 045 02 025 0.30

rB
r, <0.17 (90% CL)
r. <0.23 (90% CL)

[No sensitivity to 75 < 0.1]

T LIRS R L
0.0s 01 045 02 025 ;

6, =(130£45£8£10,, ..1))°
6, =(311£52£23+10,,,.,)°
S| BRI e e 7/:(88i41i19i10(m0del))0

a1 Q.15 Q.2 025

BABAR CONF-04/043 Iy Poor constraints on yas yet
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August 20, 2004 Marcello A. Giorgi ~ G.Cavoto, CP-4 14



sin2« from B — 7z, pr, po

Interference of suppressed
b — u “tree” decay with mixing

but: “penguin”
1s sizeable!

.. 0 : :
BY mixing BY decay: tree BY decay: penguin
b v i || et
EI_) b © et @ u,c,t u_
d ° ° b = = d a 7
d d
q/poc thth/thth AV, Ve X AV, Vy loc 2
iy +l]/ io
\ = q Arr g 2y 24 ina I +Pe
T o € o T =€ _17/
p A T+ Pe
Coefficients of time-dependent CP Asymmetry
With no penguins | S =sin 2« Wghpl/a;ge penguins S = /1 B C;z sin? a,,
sz =0 an | | - C;m oC Sin5
ICHEPO4- 4. &
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Results for sin2 ¢, - from B — 77 decays

BABAR: Updated for ICHEPO4

B’ > n'n~ (227M pairs)
S =-0.30+0.17+0.03

Events / ps
W
S
|

C_=-0.09+0.15+0.04

Events / ps

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

WA __(58+0.15£0.07| @ Eos i
BELLE il av c)
. R P
152M pairs 1[5 § 05k )
X, .'?{‘-'7“.|“.|“.|.“|“‘|“.
BaBar | < 6 4 2 0 2 4 6
22%76%' PRELIMINARY
F o BABAR CONF-04/047, 04/035 | At (ps)
Comparison 503 B 22’ (227M pairs)
Caution 1 '1.55531(%4}_ | _gggﬂz & A, ,=-0.01£0.10£0.02
. | RN AD4)C 1 Z
averaging: Eistatvieteieietetotetateiietototely BF . ,=(5.840.6£0.4)x10"*

S

nn
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Updated for ICHEPO04

Result

for B > 2°°4°

BABAR
preliminary‘l‘
+l 1 LT

25% of N.,_
D. 22

N
o

MeV/c")

-
N

N
o

Events/(5

22/oofN -

5.24 5.26
m., (GeVic)

Fit = gg bkgd + B — p' 7" +signal

5.28

go___ O

2

Improved understanding of 7° efficiency:
Eauta! Evie =0.99£0.03 vs 0.88+0.08 _

BABAR | BB pairs| N(z'7z°)
Run 1-3 122M 44+13
Run 4 105M 1711
Run 1-4 227TM 61+17

Consistent at 1.3c level

10°k BABAR
c preliminary
Q
010
e
(<)
> 68% of N,
LIJ -

1k 4.4% of Nqa i
: 1 1 1 M 1 L
0 2 4 6 8 10

Fisher Discriminant

BABAR CONF-04/035

BF , ,=(1.17£0.32+0. 10)§1ot—6 4.96
Ve C,, =C0.12+0.56+0.06) |
. °r measunements
o-a,; <35° at90% CL |
. +0.41+0.22 6
B = (2. 32_0 420 18) x10 6.0G
+0.1 First
C 2070 <0.43+0. 51 measurements

ICHEPO4- 4. &

August 20, 2004
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17



Results for sin2 ¢, - from B — pp decays

Extraction of a similar to mm, but with advantage of smaller Penguin pollution:
| AOO | | AOO |

—»—— much smaller: « -, smaller. —————"——"——r
4747
Potentially p* p~ could be mixed CP, - )
but is observed to be almost pure CP = +1 it

Moriond QCDO04

B’ = p*p~ (122M BB pairs)

Events /(1 ps)

Signal: 314 + 34 events it
Siong =1.00£0.02

lIII[lII[!IIIIIl|IIII|!II
IIII|IIIIIIIIIII|IIII|III

Sime =—0.1940.33£0.11 = F
Cope =—0.23+024+0.14| = 'F 5
0.5 i
hep-ex /0404029 to PRL (89M BB pairs) /,——-— SUSS _
Sing =—0.42£0.42£0.14 ose b =
Cpope =—0.17£0.27+0.14 [ )

ICHEPO4- 4. &
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Isospin Corrections for o

B’ = p'p’ PRL 91 (2003) 171802
First result from Run 1-2 (89M BB pairs) 31
. 157 ) [ BABAR I
BF(B™ > p'p')=(22.5"2 7 +58)x10" -
—5.4 0.8F \
B’ = p’p’ Updated for ICHEPO04 O_J / \ /
BABAR CONF-04/037 \ / \ /
Updated result from Run 1-4 (227M BB pairs) 0.4 F /
BF (B’ = p°p°)<1.1x10™° (90% CL) 0_2\ [ /
A Z :\ _______ / _______ \ ______ / ________
h = 0_...\,@..u/.|...|...|\ﬂ/..|...
\/5 AOO \/5 0 20 40 60 80 100 120 140 ;6(%99‘;)80
=4, =196+10,,, +4.,.,E11 .}
A,=A4, « _[ =V star) = P o)\ (peng)
Geometric limit on 26a,,,,.: Grossman-Quinn bound Compare with 35° for 77

ICHEPO4- 4. &
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Basis for Dalitz plot analysis of BY — (px)"

Quasi-two-body approach to Snyder-Quinn method | Phys.Rev. D 48, 2139 (1993)

» Extract o and strong phases S 4

using interference between - Interference g T

amplitudes Y =
« Amplitude A,_dominated by 25 - G5 -

ptrn-, p~nt, p'n? and radial E E

excitations 20 g
« Form time-dependent decay | ks [ !

rate coefficients of F

cos(AmyAt) and sin(AmyAt) §

on this basis 10 B

- P ill: HoH
) 30 S

ICHEPO4- 4. &
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Results from Dalitz analysis of B — (px)°

Cl.

1 T T LT L L T LT

Evidence for

0.5 -

direct CP: 2.9¢

_1hu,A

. PT

120

60

Belle[152M]  BABAR[213M]
Az 0167000 ~0.088+0.049+0.013
S ~028+0.2370:00 ~0.10+0.14+0.04
C 025+017700%  0.34+0.11£0.05
A 00220167092 _0212£0.11£0.04

—0.02

. +0.09
A @029 ~0.04

047+ 0.15@

a=(102+11+15)°

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

combined 3.6c

+27 0
_17%06)

a=(113

90
a [degrees] hep-ex/0408003 BABAR CONF-04/038
ICHEP04- 4 &

August 20, 2004

Marcello A. Giorgi

M. Cristinziani, CP-5; A.Somov, CP-6




Summary of constraints on o

7\ | | ‘ | | | ‘ [ | | | | | ‘ | | | ‘ | | | ‘ [ | ‘ | | | | | | \7
BABAR & Belle B CKV B — Tt (BABAR and Belle) |
combined 1.2 | IcHEP2004  ..... 1 Combined |
I L e+ CKM fit -
o | Y D A hrs
> B s N .
Q@
Mirror solutions 8 0.8 »_
disfavored > H
. S 0.6
From combined | & B
.| O i
7T, PTT, PO reiszulzs. O 4|
a:[lOOJ_FIJ -
0.2? , """
CKM indirect constraint fit: | [x=- % LT T : | | | q
— 0 O - %Dl | 11 I | 1 I I
@ =9816 0 20 40 60 80 100 120 140 160 180

o (deg)
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CKM constraints and sin2 f and « measurements

1.5

0.5

-0.5
CKM fit to indirect
4 constraints overlaid with
sin2f3,,, and «

[ [HEP 2004 measurements
_1 .5 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 [ 1 ' 1 1

-1 -0.5 0 05 1 1.5 2

p
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Beyond the Standard Model?

and é yield the same sin2f3 ?




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!

we o R
R ~ (82 - '
_ i,C _ bR%xRR?' P, n 9(KK)CP
b—> > S ¢.1',(KK) B S %y, 9 s
> ! CP R
BO §€>€‘< s %‘<§. 0
d’rs
W New phases from SUSY?
_ g _

- u,c,1, b ——5
b - 9 b

ICHEPO4- 4. &

August 20, 2004 Marcello A. Giorgi
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BABAR results for B — ¢K"

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

E———— : - +0.08
" | BABAR G VTl Sy =TOATE034 6 g6
C o =+0.10£0.3320.10
I o § —+— | Update for ICHEP04
U | 502%::{5*‘2“:?‘“ 0 0 114£12 events
G 5.22 l 524 | 5.26 | 5.|28 . _ B % ¢KS )

S ,=+0.2910.31

Mes [GeV/c? ] K

T EABAzle .Klo o= 1R° ¢K§ 98 +18 events

- Preliminary L! | | S 0 — _IOSiOSI
% 20 ¢KL
g ” --:'_'_:_' ! } * ..__w‘ 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

ICHEPO4- 4. &
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More BABAR results from b — sss penguins

Update for ICHEPO4 | | B4B4R CONF-04/025

B’ - (K"K, K, (208M pairs)

»
(e
—

» Independent sample with (K*K~) mass
outside ¢ region

« CP content can be determined experimentally
with an angular moment analysis through the

B° Tags
N
-2

N
o
2

helicity angle distribution 8
T 29[
Signal: 481+ 29 events _ 5 : , =
£, =0.89+0.08+0.04 o S
g B s
S o =—0.42£0.1720.04 A R
> -6 4 -2 0 2 4 6
~(2fn 1), =+0.55+0.22£0.04+0.11 At (ps)
C..,=+0.10%0.14+0.06

ICHEPO4- 4. &
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More BABAR results from b — sss penguins

CONF 04/040 | ..F @ | o0;
CONF 04019 | - © BABAR E $
ol o ] o= E
01; = : e ~ (5,_ ‘ TR * =
Of l Aﬁ%ﬁ:@i %Eg 1’""‘“\\1 L E
1E T\‘F’m ES%E [ l S
I T e I | 13
Updates for s - - Atps)
ICHEPO4 B’ > 77’[{2 Signal: 819+ 38 B’ — fng Signal: 152+19
7o | e Sy KLO2T2018X0.03] | ~Thep S 5 =+0-95_ 5350-10
n—yy.rnx’ _ _
PORNAR Cn'KS =—0.21£0.10£0.03 CfOKg =—-0.24+£0.31+0.15

ICHEPO4- 4. &
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Still another penguin mode: B — 7K

Beam
constraint

WWM///// ........

€ y(45)B =‘
B

BABAR technique from 2003

Updated for ICHEPO04

BABAR I BABAR CONF-04/030

227M BB pairs

[sPlots: Pivk,
Le Diberder,
physics/ 0402083]

—
=

Bevents / 1 ps

Signal: 192 w/vertex, 108 w/o

+0.30 1 04

T UGk e

[ o]
=

B events/ 1 ps
S

=0
<

C oo =+0.060£0.18£0.06

| | Belle I 274M BB pairs

—_

o
in
|

3 Signal: 77 w/vertex, 173 w/o

Asymmetry
(=

=)
wn
I

‘ BABAR I

T TS Aep S =+0.30£0.59+0.11

% |C oo =—0.12£0.20£0.07

ICHEPO4- 4. &
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Results on sin2f from s-penguin modes

<o
!
il  All new!
All new!
Charmonium Average E |
LR RLEARARE | | T 0.726+0.037 i 2l
Charmonium Average : H 0 KO : ' [l
0.726:0.037 : : 0.06+0.33+0.09 Tt | |
¢ Ko +0.07 i : n KD : : :
050+0.25" o or A an BABAR SRR OHAL004 S
0 (N SheT e b
' Ks .l foKS R
0.27£0.14£0.03 ; e S —oct(.ino.mmos 0
o : 3 oo LR
3 0S +0. - 1 = p[ KS ! | X
g 095 "', +0.10 5 1l 8  030+059+0.11 R
0,0 1 ' 1 w 1 [ 1
o 7Kg : | ng s
® 035 0 +0.04 T 0.75+0.64 o0 A RN '
KKK N KKK RN
0.55+0.22+0.12 I ol 0.49+0.18 oo o I
S —— [ g i CIZY
Vet e [ e Aversage (s-penguin e
! . H Y _011 -
| 1 | | | 1 | 1 | 1 | 1 | 1 1 1 | | | | ! 1 1 1 il 1 1 1 | Ll 1 | L L L | L ] | 1 | 1 | ] 1 1 1 1 1 | 1 1 1 : 1 I: 1 :l 1 | 1 1 | 1 ] L |
25 -2 -15 - -0.5 0 0.5 1 1.5 2 25 -2 15 -1 -0.5 0 0.5 1 1.5 2
_nixsf —niXSf
2.7c from s-penguin to sin2f3 (cc) 2.4c from s-penguin to sin2f3 (cc) ‘
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Projections for Penguin Modes

Luminosity
expectations:

2004=240 fb!
2009=1.5 ab!

e 7 R\
K_}(no R\ ﬂ
§0.3o : oK \\ \
3 0.25 K K<y
§ 020 | I?Klgs \\\\ K\

0.10

0.05

0.00

Similar projections
for Belle as well

Projections are statistical errors only;
but systematic errors at few percent level
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Conclusions and outlook

Success of B Factory experiments BaBar and Belle of b—ccs (new sin2 8 value
from charmonium 0.726 + 037)

Good agreement between BaBar and Belle results on b—sss penguin, but both
experiments still show discrepancies (2.7 and 2.4c) with charmonium!!

Observation by BaBar of direct CP violation in charmless B decays confirmed
by Belle (average value 4., =—-0.114+0.020)

Quantitative measurements of « (¢,) are emerging (new value o = [106 _+18J)

Constraints on y (¢,) are still poor with present statistics (low values for rp).

A statistical increase on these modes in the next few years could well provide
initial evidence for new physics in the unitarity triangle beyond the SM.
Modes dominated by penguin amplitudes as B? — ¢K° seem to be promising
benchmarks for New Physics at a mass scale < 1 TeV. However unravelling
the full flavour impact of this new physics will require a very high luminosity
B Factory — a Super-B Factory — (luminosity higher by a factor 50-100 than
in the present machines).
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Results on sin2f3 from ccs, dcc modes

(cc-bar) s

(cc-bar)d

(dc-bar) ¢

BABAR
0.722+0.040£0.023

Belle
0.728+0.056 £0.023

Average (incl. CDF and LEP)

0.726+0.037
Jyn’ (BABAR)
—0.05+0.49+0.16
Jhy7° (Belle)
0.72+0.42+0.09
D** D*” (BABAR)
—0.06+0.37+0.13
D** D*~ (Belle)
0.75+£0.56+0.12
D** D™ (BABAR)
082+0.75+0.14
D* D* (BABAR)
0.24+0.69+0.12
D** D™ (Belle)
0.55+0.39

D* D" (Belle)
0.96+0.43

!
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B flavor tagging and At measurement

Leptons : Cleanest tag. Correct >95%

2 1
& @ 0, = e(-20) oS, )oc—m—
—““a.hv 4—“'-=~-.H,'Fr i CcP N .
o/ "7 | G JNXQ

Tagging performance
Q+=30.5% (6 categories) from

Kaons : Second best. Correct 80-90%

W, wh_ ) _
b /< SY o) @ o s full Neural Network including
Y wH\ AT w— \ AU these & other physics processes
AN d AN - to 1dentify b quark state
perfect resolution smeared resolution

At resolution dominated
by tag side:

G(At) ~ 1 ps < 170 um

T~ 1.6 ps <= 250 um

| | | |
-10 -5 -5 =25 0 25 5 73 10 -10 75 -5 25 0 25 5 75 10
Decay Time Difference (reco-tag) (ps) Decay Time Difference (reco-tag) (ps)

CP asymmetry
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cos2P from B — J/wK (K ")

« J/yK*0 (K ) final state can be np=+1 or np=

-1, dependingon L =0, 1, 2

* Full angular analysis allows for the separation of CP even (4, =[ 4, | e °ll, 4,=| 4,| ¢ °?)

and CP odd (4,=| 4,] e 94

* Many terms in time-dependent decay rate, but two are proportional to cos2f

+0.50

cos2f =12.72+

F 059 +0.027

Y/n=(8-8)/m

(with sin(2p) fixed to 0.731)

Sign ambiguity 1s related to the sign of

strong phase difference

» Use interference of s-wave and p-wave
contributions to Kr final state to resolve sign

ambiguity for strong phases

Assuming:

cos2f3 :i\/l—sin2 2/

Cos2f =

—0.68 excluded
at 86% CL

27\I\‘\I\‘I\\|\II‘II\‘J\\‘\\I

1.8 |-

o BABAR |
: _¢_

14l lf —o—

L+

T ;
o #4 1 ﬂ%
i HEL

0.6 _—

) O
(TS, 3
0.4 °‘°+°*—o—o‘ 0 T*-_ d(5 _5 )
0.2 <0
dm kr
I P Ly PR T TR Ny T s I
00.8 0.9 1 1.1 1.2 1.3 1 4 1 5
my (GeV.-*‘c}

o solution 1: unphysical solution

® solution 2: physical solution
o LASS data

ICHEPO4- 4. &

August 20, 2004

Marcello A. Giorgi

36




Dalitz analysis of B~ — DUV[K 7t 7| K~

: 2 0__—\2
For B™: | A_[=| f(m>,m2)+ 5, f(mi,m?) |7 = MK )

_ 0 __+\2
m, =M(K;r")
) 2
nmr
2.53— .
: Schematic
5 ’F view of the
‘ A ‘ — 1sE interference

For B™: | AP f(m®,m>)+r,e" " f(m?,m*)

Two-fold ambiguity remains in extraction of ¥ (y =y +7)
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