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Tau Physics Results

Lepton universality
|V,| measurements
Lepton Flavor Violation decays

Tau Mass and and CPT test
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Typical Tau Decay at B-Factories

« Tau pairs are produced back to back in
the CM frame

« Taus decay into an odd number of ce > (O Uy T (or )
charged tracks (1,3,5) and into any BABAR, 4
number of neutral pions (0,1,2,3)

« Makes for an easy topological

identification and good background \
rejection /A S |
« One tau decays to the signal channel | -=-_—.=-:\\

(signal side) while the other tau decays to \\
a lepton or mesons and is used for tagging :
» Typical selection criteria include

— Energy and momentum of the signal side
and tag particles

— Topology of the event
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Lepton Universality

« Lepton Universality assumes that all weak couplings of leptons to the W
are the same in the SM: o

=g = — where G,.=——
Se gu 8t~ 8 F 4\/§M§

« Need to measure ratios of branching fractions in order to test Leptén
Universality

9]

g, ) _ B(r %#Vﬂ;r) f(m=/m>)
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Lepton Universality Results

Babar Preliminary (467 fb)

From B(t~ — Iu‘VTZ)
|9,./ g, = 1.0036 + 0.0020

Babar Preliminary (467 fb)

From B(t" > 7xnv,)
9./ g, =0.9859 + 0.0057

From BT —>Kv,)

9./ g.| = 0.9836 + 0.0087
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* Vs From CKM unitarity v _[2+V

Determination of |V |

us‘ + ‘Vub‘

From superallowed B decays |V _,|=0.97408 = 0.00026 PRLTi(I)Eoro?ggseot'za(lz'oos)
From e.g. inclusive X |v decays \V \ =(3.93 + 0.36)x 103 PDG, Phys. Lett. B. 667, 1 (2008)

V. |=1-|V,, |? =0.2262+0.0011

* V, From Tau decays

— Measure ratio of branching ratios
— |V 4| from superallowed 3 decays
— fKIf_1189 0.007 from La

£V P my” |
K S - 2
B(t—>Kv,) 3 m, JX‘SHIO
B(z—nv) m_> (5;_””
f | Vud | 1_ -7?2
attina NN m_
LLI\JC \ VAW ) N v -

« E. Follana et. al. PRL 100, 062002 (2008)

— Electro weak corrections cancel

Babar Preliminary (467 fb)

T—TV

r »Kyv,

W.J. Marciano et. al.
PRL 93, 231803 (2004)
PRL 71, 3629 (1993)

=1.0003£0.0044

R. Decker et. al.

Nuc. Phys. B 438, 17 (1995)
Phys. Lett. B 334, 199 (1994)

B(rt > Kv,)

B(t »> nv))

= 0.0653 + 0.0011

V.| = 0.2254 £ 0.0023

Carlos A. Chavez

La Thuile, 4t March 2009

agrees with Unitarity




V  can be determined by measuring the ratio of the strange:non-strange

|V, From Tau Decays

content branching fractions of the t lepton

_ I'lc™ = v, hadrons(y)]

ICHEPO08 Proc: arXiv:0811.1429 B(r™ = X,v,)

- — -‘Xic Lg“’ur]d Averages (|%3‘\'
r,had _ _ us I )
[[r” > e v ve]
R K~ [1 decay] 0.690 £ 0.010
14 |2 _ T, strange - ([Ku2]) (0.715 + 0.004)
us 2 cC 7o 0 A9 1o
(Rr,non—strange / | Vud | ) o §Rr,the07y _g IE " 0.426 £ 0.016
® K%~ 0.835 £0.022 (S — 1.1)
R ~R _R 2 K n0x 0.038 = 0,024
T,non—strange T, had T,strange 8 KO0~ 0.360 & 0.040
. %
B Kawt 0.200 £0.018 (S =2.3) B
-} k-
Measurements of Rr,strange 2Ky 0.016 £ 0.001
— include Babar preliminary [ICHEP08] B (K37) (est'd) 0.074 % 0.030
o K1(1270) — K~w 0.067 £ 0.021
° © _
B( > 5 v ) T (K4w)— (est'd) 0.011 £ 0.007
* B(t>Konv) K* 0.014 % 0.001
: K= ¢ 0.0037 £ 0.0003 (S = 1.3) g P
— include Belle [ICHEPO8] ? ($=19 o=
TOTAL 2.8447 + 0.0688

* B(t> K nn'v)

World average (preliminary)

V.| = 0.2159 + 0.0030
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(2.8697 £ 0.0680)

3o deviation from Unitarity result
|V, | =0.2262 £ 0.0011
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Lepton Flavor Violation (LFV)

* Many new physics models predict
LFV decay rates within reach at the
B-Factories

« Searching for LFV events is done

by looking at a signal box defined
by
Am — mrec o mT

AE — Erec o ECM
— No neutrino on signal side (fully
reconstructed t)
— Tag side is 1-prong identified
as electron or muon

A E_ (GeV)

04

0.2

04

T — eK_g

Signal MC

10

1 1 1 1 1 l 1 1 1
1 II!II !_-

8= (2
== 10
-0.2 0 02
A M. (GeV/c)
10
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LFV Results
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Tau Mass and CPT Test

Lumi=423 fb-" S e
- T T T T T
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Charm Physics Results

D" Mixing Measurements
-DV K K, ntr
-DV K"
-D’—>K 7" 7

CP Violation in D Decays
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D? Mixing Formalism

Neutral D mesons are produced
as flavor eigenstates D° and D°

and decay via :
8 (D) i DO(t)
a0 )= (2m) (i
as mass eigenstates D,, D,

D) = p|D") +q|D°)
|D;) = p|DY) —q|D°)

where and
g + |p|* =1

<Q)2 o M5 — %FE

p) My — il

)

D,, D, have masses M,;, M, and
widths '}, T,

Mixing occurs when there is a
non-zero mass difference
AM = M; — M,
or lifetime difference
AT =T, — T

For convenience define quantities x
andy

AM AT
T o YT or
where p_litle
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Lifetime Ratio Measurements

. o 10 (@) KK | ~_(b) Kn
* Inthe absence of CPV, D, is CP-even S fﬁ\‘\ : g\\
and D, is CP-odd 2 2eh \\
— Measurement of lifetimes < for D° 5 2
decays to CP-even and CP-odd final p—
states lead to a measurement for y, QD | _
Te = -2000 0 2000 4000 -2000 0 2000 4000
Yo=K -1, h=Korz . 1Y g o
<Thh> “ 1.}3;_ f{\ (c) mtr I (d)
«  Allowing for CPV, measure the D° and D° A AN % 02
asymmetry RO ; Z o1
=
+ —
Te T, —T 0| 012
_ “Knrx hh hh __
A T e 1
hhf “hh " " hh i (0 01
t (fs)

Tagged events

(from D! Dz*, decays)
Most of systematic error
cancels in the lifetime ratio.

0

Events/0.1 ps
Events/0.1 ps

Bkg related systematics don’t. | 2
Require:p*>2.5GeV/c, %
c,<0.37ps & w .
Purity of selection 98%, 98%, S0 gk 4 N W
92% for KK, Kr, r, respec. ‘g{l
' i
S
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Lifetime Difference Results

IIIIIIIII‘I‘III||||l|l||||lll|'r|
ICHEP 2008
0.732 + 2.890 + 1.030 %
Mode | yer (%) .
FOCUS 2000 H—o—r 3420+ 1.390£0.740 % If:;.f: 098 L OE L 020
] Combined (1.3140.32 + 0.25) (0.014 0.30 4 0.15
CLEO 2002 |} | . | J -1.200 £ 2.500 + 1.400 %
3.2 o evidence - no CPV
Belle 2002 H_’_H PRL 98 211803 (2007) 540 fb-!
Belle 2007 H 1310 +0.320 £ 0.250 %

Mode Yer (%0) . AY—(I_'.‘ICP)AT (%)
1.030 £ 0.330 £ 0.190 % KTK—|[/1.60 1 0.46 + 0.17 +0.44 1+ 0.12

ata— || 0.46.L0-68-0.25 K1 ,.—-r}»iw-g%—‘ 1
. . 210 + 0,630 + 0.
3.0 o evidence - no CPV
) PRD 78 011105(R) (2008) 384 fb"!
World average 1.072+0.257 %
T e S SR Combining 384 /fb tagged and 91 /fb untagged (BaBar):

%) cp = (1.03 £ 0.33(stat.) £ 0.19(syst.))%
Yep

HFAG World Average:

Yep= (1.072 £ 0.257 )%
arXiv 0808:1297 (2008)
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Mixing in “Wrong Sign” Decays (D’—K*7z)

Two types of WS Decays:

DO
— Doubly Cabibbo-supressed (DCS
oubly Bablbbo-supressed (D) D0 \ >
— Mixing followed by Cabibbo-Favored (CF) decay o7

Two ways to reach same final state = interference!

Discriminate between DCS and Mixing decays by their proper time evolution
(assuming CP-conservation and |x|«1, |y|«1) :

ar.. ..o Tt / x'? Z/2 2
D) — floc e Rp + /Rpy' Tt + (Tt)

4

DCS decay / Interference between DCS and mixin:\ Mixing

O

T

strong phase difference between CF and DCS decay amplitudes

¥ =xcosdir +ysindxr, Y = —xsindrxr+ycosdxn
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Observations of Mixing in D°—K*7z

Evidence for mixing from BaBar (3.9c) and confirmation by CDF (3.8c)

384 fb"! PRL 98,211802 (2007) 1.5 fb”! PRL 100,121802 (2008) o 400 fb™! PRL 96:151801 (2006)
30— \ \ | 1 o~ 220 | .
N = % 1
L ] - e ("Pl:(s'm.". anlyd
2 ElEe 10 T mecn b
2 101 - B ]
2,107 ]
” 02_ E 10 | I EED
:_ =, ] |
10: l 390 20 200 5
_20: S T T T I T T S NN S SO T S AN SO R NN S : : " | L 1 L L | 1 L L | L L U B |:
1.0 -0.5 0.0 0.5 1.0 -0.5 0 0.5 0.6 0.
X'zl 103 X2 (103) = 10
Experiment R,(1073) y(1073) x2(1073) Mixing Signif.
CDF 3.04 = 0.55 8.5+7.6 —0.12 £ 0.35 3.8
BABAR 3.03 £0.19 9.7+ 54 —0.22 = 0.37 3.9
Belle 3.04 £ 0.17 0.6 +40- 39 0.18 + 021 —0.23 2.0

CLEOc has measured §y,, used to translate x’~x and y’~y, Phys. Rev. D 78, 012001 (2008)
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Mixing in D°—K nn Decays

Dalitz plot distribution and projections.
Fit result shown as solid line_

\/\

2 3
m? (GeV?/ct) m2 (GeVzlc )

=
=]
I=1
=]
=3

Time-dependent, Dalitz-plot mixing analysis

(GeV?Ic?)

2

+
o
2
=]
2

Uses D™! Dz*, D°—»K nn + c.c. decays
Observe time dependence of D° decays
complexity due to Dalitz plot structure PRL 99, 131803 (200.,) '

Events /0.02 GeV?/c*

ﬂm

Analysis assumes CP conservation © o
EADUOD F B 310000 r 1
E?DDDB r g 2 5000 |
D° decay amplitude is given by g \ g
| m(Gevich Y mlg (GeViich
e1(t) + e (t) q—: e1(t) — ea(t)
M(m?,m?,t) = A(m?,m?) > .A( m%,m?) 5

where A and A are amplitudes for decay to D% or DO as functions of phase-space
variables, and

m(Ks,Tr:t) D*+ — DOxt+ . . o
my = { m(K.nF) D — DO e1,2(t) = exp (—i(my,2 — il'1,2/2)t)

Measures x and y : no strong phase, sensitive to x directly
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D°—K nn Results

Proper-time fit results
Xg o =[0.80+0.29(stat.) + 0.17 (syst.) [%

\

5

4] 10 3 T T T T
S : (@)
o af
—
""w"' 10 E_ 3
] i
o : >
2 w3l D,
i 5 LI
i dotedelelels!
LHEHLRLRS
o LEsss
107 (S
E A& Sateledeteledeteeleteletede,
1 T T T T T T T
Y i )
=012 | (b}+
‘--..+ :
ZE‘ 01 | 4 _
[ b T =
0.08 | ‘ s
I I | I I | I I
-2000 0 2000 4000
Proper time (fs)

7>
Lo
BELLE

PRL 99, 131803 (2007)
Lumi=540 fb?

Vi ne =10.33+0.24(stat.) £ 0.12(syst.) [%

2 | : ) . T

95% CL contours
Dotted: stat.

Solid: stat.+syst.

— no CPV

no CPV (stat. only)

y (%)

No-mixing
excluded at 2.2c

No evidence for

x (%)

CP violation

Largest systematics:
In x: from Dalitz fit model
In y: from event selection

(a) Decay-time distribution for total Dalitz-plot region.
(b) Ratio of decay-time distributions for K'(892)* and K'(892)" regions.
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Collective Evidence for D? Mixing

BABAR: PRL 98, 211802 (2007) D%—K*z~ decay time analysis 3.90
BELLE: PRL 98, 211803 (2007) DO—K*K-, n*m~vs K*z~ lifetime difference analysis 3.20
BELLE: PRL 99,131803 (2007) DO—K 7~ time dependent amplitude analysis 220
CDF: PRL 100, 121802 (2008) D%—K*z~ decay time analysis 3.80
BABAR: PRD 78, 011105 R (2008) DO—K*K-, n*m~vs K*z~ lifetime difference analysis 3o
BABAR: arXiv:0807, 4544 (2008) D% —K* 7z’ time dependent amplitude analysis 310
all mixing results combined by HFAG: | ~100
> g CHERZ08 CPV allowed |
15—
No-mixing point excluded at 9.8c \ ,
0r ﬁ
- Hio
0.5/ 25
L 30
Strong phase from CLEOc measurement AF ;0
e | | | L1 1 1 | 1 L1 | | | L1 1 1 o
Phys Rev. D 78, 012001 (2008) 105 0 05 1 15 2
X (%)

Carlos A. Chavez

La Thuile, 4t March 2009

21



Time Integrated CP Violation

KK _ I'(D° > K K)-I(D° > K K")
. . . cp = o = .
« Measure the time integrated CP asymmetries [(D° - KK")+I(D° —»K'K")
a7 _ I(D° - 7z 7z")-T(D° > = x")
CcP —

« SM predictions for A are tiny: 0(0.001% - 0.01%) r(D° - z°7")+T(D° > 7 °x")
— observation of A,y at ~0.1% level would indicate NP

« Relative z,” and r,~ tracking efficiencies not equal
— Use D—K-—r* tagged and untagged data to determine this

« Due to Z/y interference and radiative corrections D° and D° are produced
with a forward backward asymmetry in C.M. polar angle 6*

— compute the DY-DOflavor asymmetry — extract A;, and A, by constructing
vs cosé@in the center of mass even and odd functions of cosé
N NP’ (+cos 6)— NP’ (+cos 6 g -
a*(c0s 6) = D°( cos 6) DD( cos 6) a“(cos 0) +a (cos 6) ~ agp (s 0)
N~ (xcoséd)+ N~ (tcosb) 2
+: forward hemisg.)here a’(cos 9) —a (cos 0) ~ apy(cos )
- . backward hemisphere 2
0<cosf<1
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Time integrated CP asymmetries:

KK O02F ] ]
015 K 1 0015 T

01 - 0.01F =

o1 - 001F =
No evidence for CPV  ©o¢ E 00151 E
Qopb— U v b T Y 2 R R I T R
0 02 04 06 08 1 0 02 04 06 08 1
cos B5MS cos AEMS
Time integrated CP asymmetries: qtk a’”*
CP CP
o 0.04 4 0.04
~ : KK ~ 5 T
Phys. Rev B 670, 190 (2008) < 0.03 | < 003
juminosity: 540 fbo-’ 0.02 | : ‘
0.01 |

@ =(~0.43£0.30+0.12)%

a7 =(-043+0524012)% 001 T —|—
0.02 |
. 0.03 -
No evidence for CPV : :
004 Lt 0.04
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 038
|cos © | |cos O |
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Summary

« Lepton Universality holds as measured by BaBar
* |V, in good agreement with CKM Unitarity

— but there is a ~3c discrepancy from hadronic t decays

« Limits on LFV in the 107 to 108 range
— Need Super B-Factory to reach 10-°

- Measurements on mass difference between t* and T~ provide new
limits on CPT invariance

« Collective evidence for D’ mixing is compelling
— The no-mixing point is excluded at ~10c, including systematic uncertainties
— However, no single measurement exceeds 4c

« Average values of the mixing parameters are x~1 %, y~0.8 %
— compatible with the upper range of standard model predictions

* No evidence of CP violation in D’ decays
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Lepton Universality Branching Ratios

CLEO'97
(17.37+0.08+0.18)<10 T
DELPHI'99
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(17.319£0.070+0.032)102 T
PDG'08 Average
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(17.360.05)x10 e
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16 16.2 16.4 16.6 1€.8 17 17.2 17.4 17.6
- P -2
BF(T - pv,y,) (x107)
CLEO'94 .
PDG'08 Average (ALEPH'05) (6.6::0.7+0.9)x10° T -
———t—
(10.828+0.070+0.078) A072 DELPHI"94 ) )
(8.5-0.18)x10 ' '
ALEPH'99
PDG'08 Global Fit (6.96+0.25+0.24)10° 1 )
- ——
(10.91:0.07)-102 OPAL'01
(6.58+0.27+0.29)x10° —
PDG'08 Average -
This Work 6.85:0.23)x10"
. BaBAR ‘ ’
(10.59:0.0410.11)<107 i~y PDG'08 Global Fit
preliminary ) 3 —e—i
(6.05:0.23)-10 BAB
This Work ot rfjimi‘:{aR
1 1 1 I 1 | 1 1 | 1 1 I L L L I L L | | 1 1 ﬁsllalz. 0|0§-|0‘|1 DI] |1£|).‘5I 1 1 1 1 I 1 1 1 1 1 Ipl | 1 1 rYl | 1 1 1
9.6 9.8 10 10.2 10.4 10.6 10.8 11 2 3 4 6 7 8 9 10
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Mixing in D mesons

* Neutral meson mixing has been already observed in the K (1956), B,
(1987) and B, (2006) systems

« Why is DY mixing interesting ?

It completes the picture of quark mixing already observed in other systems
Provides new information about processes with down-type quarks in the
mixing loop diagram

It is an important step towards the observation of CP violation in the Charm
sector

New physics may be present depending on the measured values of the
mixing parameters

Carlos A. Chavez La Thuile, 4t March 2009 27



Generic Mixing Analysis

Select a clean sample of D° and D° by | Right-sign (RS) decay |
tagging the flavor at production time
using the decays of p*+ _, 7+ DO K™
- We select events around the expected |
Am = m(Drdc.) — m(Dfec.) D° decay vertex +

- The charge of the slow pion determines the
flavor of the DY

Beam spot:
o, /4100 um,
Gy /a7 um

Identify the D° flavor at decay time
using the charge of the Kaon
DY -~ K—xt right-sign (RS)
P o
0 + — ol " ;fr
DY — K™n~ wrong-sign (WS) £y \ DO production

vertex

Vertices fit with beamspot constraint
determines m,,, Am, proper-time t and Typical DO flight length d ~ 240 pm
error g, Average resolution o4 ~ 95 pum
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BaBar Lifetime Ratio Analysis

D° S K 7" +c.c.

ETTTT T T T

- BABAR

10°E

Events/0.05 ps
3

10E

LI B B s B B
.

1=409.3+0.7 fs

Tkn .

17—

TkK ]

T J-IFIC | . |

Tan I ‘|
400 405 410

t[fs]

Kz and KK lifetimes differ
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Events/0.1 ps
15)

10E

| EPE——

[ .
-2 -1 0 2 3

1
t(ps)

1=401.3+2.5 fs

0 _
D’ >r'rx

1=407.6+3.7 fs
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L ® Data
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w
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a
[
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>
w
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D’ S KK~

Events/0.1 ps
S
T

BABAR

7T

* Data

e

Charm

- Comb.

T T T T

N
v

1
t (ps)

1=404.5%£2.5 fs

|||||

Events/0.1 ps
T

TTTT T T T TTTTIT

15+

=4

-1 0 1 2

07.3+3.8 fs
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WS Fit with Mixing

Fit results allowing mixing: WSdecay ’Iulmlel,|3|gnal region

1600 « Daa
Rp: (3.03£0.16+0.10)x107° 1400 A
22- ':g- 121)[!;— Misrecon.i:)° _;
X2 (-0.220.30£0.21)x10% 1oof ol
y': (9.744.44¢3.1)x10% g woo Tk B
X', y' correlation: -0.94 ’ 4“";— —
200 =

505 ¢ data - no mix PDF

Fit with gives better S | g, T ng mixPDF
description of data :
® 5L =
2 - I N N - R

[How significant?j

plot signal region:
1.843<m<1.883 GeV/c?
0.1445<A4Am< 0.1465 GeV/c?
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Mixing in WS D° - K*rnn® Decays

. Find CF amplitude A, from time-
integrated fit to RS Dalitz plot
. isobar model expansion
. Use this in time-dependent fit to
WS plot to determine A: and
mixing parameters.

. Results:

X, =| 2619 (stat.)+0.39(syst.)Pb

Krrx

Y., =[-0.06"% stat.)+0.34(syst.) P

. No evidence for CPV

Carlos A. Chavez

o
2
-l
>
ib]
<
_ s
e |
[ [ 80
E Lsh
| b= 60
.
I+ 40
[ _-_ o)
0.5 ,
05 TS T s 0
2 2, 4
mg-.- [GeV/c’]
signal box:

0.1449<4m<0.1459 GeVic?
1.8495<m,., <1.8795 GeVIc?

' ‘ ' ‘ T S
] ]
) RS Dalitz plot 140 s ? WS Dalitz plot
=f ~660K ev. % 3K events
I 120 >

RS signal purity: 99%
WS signal purity: 50%

. Main systematics:

Dalitz plot model
Event selection criteria

Signal and background yields

La Thuile, 4t March 2009
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Belle D°—»K nn analysis

<o
3
BELLE ;o -
‘*_9_ 2 10000
o
Dalitz fit model 3 3
Refinement of Belle ¢, measurement Sél S
. . o
13 BW resonances + non-resonant contribution =
)
) $ 2500
| o
TABLE I: Fit results for Dalitz plot parameters. : anscosd 0
1 2 3 2 3
Hesonance Amplitude Phase (deg) Fit fraction m? (GeV21c4) m?2 (GeVZIc4)
I;" (802)- 1620 £0.005 1343+03  0.6227 ; *
(7 (1430) 2,12 £0.02 —094+05  0.0724
1'1.;5 (1430)~  087+£001  —47.3+£07  0.0133 v <
K*(1410)"  0.65 +0.02 111+2  0.0048 2 . =
K*(1680)~  0.60 + 0.05 147 + 5 0.0002 = s0000 | 1 10000l
K-(802)T 0.152 £0.003 —87.5+1.1 0.0054 O O
Kz(1430)t 0541 £0013  91.8+15  0.0047 N N
1‘1;5 (1430)"  0.276 + 0.010 ~106+3  0.0013 = S
(" (1410t 0.333 + 0.016 ~1024+2  0.0013 & 20000 | 1 o 5000
1‘1; (1680)"  0.73 £0.10 103+6  0.0004 = c
o(770) T (fxed) 0 (fixed) 02111 2 g
w(782) 0.0380 + 0.0006 1151409  0.0063 w | ‘ w | .
fo(980) 0.380 £ 0.002 —147.1 £0.9  0.0452 : 1 2 3 %0 s 1 15 2
fo(1370) 1.46 + 0.04 98.6+14  0.0162 m? (GeVZ/c?) m_2 (GeV?/c*)
£2(1270) 143 +£002 —136+1.1 0.0180 ] =
p(1450) 0.72 + 0.02 409 £1.9  0.0024 : —— ——
o1 1.387 + 0.018 —147+1 0.0914 Dalitz plot distribution and projections.
= ﬂ;gé i g'ggg ‘125 i; ggg?g Fit result shown as solid line.
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Mixing in WS D° = K*nn® Decays

« Analysis formally similar to the wrong sign D° 2 K*n- analysis but now mixing
depends on position in Dalitz plot.

A —_ A _ + _—-_0 o
dN‘(Sigjsig,t:l _ Af —Af(S12,S13) <K rr ‘H‘D >
. — = "{|47*+ < DCS o ol
dsiodsyzdt ! Af =A';(S12,S13)=<K T T ‘H‘D >
Interference > 471147l [y cosdy —xsindg] (Tt) + S =M.
. 2+ 9% 1 omee Sz =m
Mixing > —F— 4717} (1) 13 = Mlierzo

 The measured mixing parameters are:

Xz = XCOSO, o, +YSINO, , where 6, .= phase difference between DCS D%— pK* and CF D’— pK*
Y\ =ycoss, . —ysins reference amplitudes (and cannot be determined in this analysis)
Kzr — Krr® Krr®

384 fb-1: arXiv:0807, 4544 [hep-ex], submitted to PRL

_i"'f i ; | | . | 100 _z EI_ _.7 | nlio 3 O LN _..l.\t 0
Results : No evidence of CPV B oo O TPl RS o T vents S
3 120 .
S . 23T '
— [0 £ T < 20
057 %, 4 10U %
X0 =| 261705 (stat)+0.39(syst)po ;| o o |
0.55 - - @ § 10
Vi =[-0.0635(stat ) 0.34(syst )b | ¥ _ ‘J b | et |
S =0 ' . ’
: : 05f . 05] Ry
. Main Systemahcs: S S R B R T W R RN R
Dalitz plot model Mg, [Gev?ie'] .- [GeV7/c’]
Event selection criteria signal box:

RS signal purity: 99%

Signal and background yields  0.71449<4m<0.1459 GeV/c? WS signal purity: 50%

Carlos A. Chavez 1.8495<m,<1.8795 GeV/c?



New Physics in Charm ?

D°-D’ Mixing Predictio

1

% [ 2006 limit T )
- B @ ®
5 o tebid” L
= 10 L A o :
o o 1® ]
—g i A p Y i
3 107 ﬁ o R
E 10 | Al j
o B T . z}mﬁé AL T A
R= -6 A E
Z10 | 4 TA ;
= ' 4 :
_8 T E
10 F E
hep-ex /9908021 -
10 b
10 | ] n

0

EE LarnosA. Lnavez

50 40 60
Reference Index

A: Standard model predictions for x

1S 0: Standard model predictions for y
110 = . -
= . New physics predictions for x
=
10‘4 U;J — Hard to see a clear prediction
) — Pushing the limit down excludes models
7 pid Try to separate x and y!
10 5
=
10 5
10 "E Standard Model mixing predictions
'é; 1.00E+00 +—+—"+—"+++++++++++++t+++++t+++++++++++++
-13 % 1.00E-01 1 3 5 7 91113 15 1&? 19 21 23 25 27 2931 33 34
1 N 1.00E-02 - - —u
1.00E-08 | & T% e st T B
16 = 1,00E-04 A N s o
10 = 1.00E-05 4a S S o
1.00E-06 | + e °
_19 1.00E-07 + T”
10 1.00e-08 ' A. Petrov, HEP-
1.00E-09 - PH/0611361

Reference Index
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Radiative D°— ¢y and K*y Decays

Phys. Rev. D78, 071101 (2008)
DY%— ¢y Cabibbo suppressed, D’—K*%y Cabibbo favored radiative D° decays

dominated by long range processes

< § _ ®0
(a) Vector
Do Meson Mode: Theoretical
Dominance BF (x10°5):
U DOy 0.1-3.4
() () - DO—K*0y 7-80
Y § S pole diagrams:
N Ny Ny P o = weak transition
D° ~p K*0 D° p** ' K*® P =pseudoscalar
meson
Results:
:B(DD — o) _ —4
B =K o (7.15 £ 0.78 £ 0.65) X 1077, B(D® — ¢y) = (278 + 0.30 = 0.27) X 1075,
B(D® — E*0v) ::; B(D® — B0} = (3.28 = 0.20 = 0.27) X 1074,
= {8.43 = 0.51 = 0.70) X 1073
B K oy o4 )
Using world average
= i B(D°—K-7*)=(3.89+0.05)%:
Carlos A. Chavez La Thuile, 4" March 2009 35



Tau

G, ~0.92 nb

A of 20080411 0000

=
g | B B r
> I ana
= [
4 500|— PEP Il Deliverad Luminesity: 553 48/1b
= L BaBar Recorded Luminosity: 5314310
'E E BaBar Recorded Y(4s); 432,89/
3 L BaBar Recorded ¥(3s): 30.231b
- L BaBar Recorded Y{2s): 14.451b
E 400 Off Peak Luminosi ty: 53.85Mh 1
= L
g
£
300— —
200— —
F /
i: i
100— — —

Rec. Luminosity

~530 fb-1

Data collected

484M BB pairs,
630M cc events
880M 7’s, etc.
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12700

S 182006 4260009
§
893011 pb Due

Rec. Luminosity

~710 fb-1

Data collected
660M BB pairs,
860M cc events,
1200M t’s,
2.6M B, etc.
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D’>za'n D —>rn
Time integrated CP asymmetrles:,gT 6000F : : : : % 6000 . : : .
Phys Rev. B 662, 1022008) = | " "  f DN T e b) |
§ -+ misrec. signal l x § ...... misrec. signal ﬁ
44000 Dormn | S4000F ~ p'>K'nr’
ZE 2 other bkgd 4 = other bkgd l
a™" =(0.43+1.30)%
2000 2000}
No evidence for CPV 0 ﬁ , S ,_ SR 0
1.6 1.7 1.8 1.9 2 1.6
Mt )
BaBar data used in these measurements: 384 fb-"
0 <) 0
Phase space integrated CP asymmetries: 4% S’ aKK”
001—'—'—'—|— Ccp L B L cpP R
Phys. Rev. D 78, 051102 (2008) L0 7 - 1
- (a) 0.04 (b) | -
':':: L : —_—
1ol _0.02- 1
a’" =(-0.314041+017)% | 5 o
CU L
KK7° — i S
a.,” =(1.00£1.67£0.25% — :
o = 5) -0.01" 1 -0.02" ]
No evidence for CPV b ] ST
0 0.2 04 O.GCM 0.8 0 02 04 O.GCM 0.8
| cos E}D’[, I | cos GD’., I
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