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Charm Studies at BaBar

o Continuum cross sections are large - Can use “off peak” data
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o Very high statistical precision (~1.4 x 10° D’s/ fb1).
o Also:

= B decays to charm — allow measurement of absolute BF’s, and spins ?
= D tagging - ~ 107 fully reconstructed D’s.
= Can study charm baryons

- -\,J\&
PHIPSIO09, IHEP, Beijing, China, 10/14/2009 Brian Meadows l(‘[' t
Cincinnati



Mixing (Flavour Oscillations)
In Neutral D Mesons
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Mixing Parameters

o Flavour oscillations in the neutral D system arise from the propagation
of two mass eigenstates D, and D, that comprise the flavour states

.8 [/ |D° > i ig | D% > Eigenvalues are
9t |D° > | — 9 |D° > mmy,2+il1,2/2
_ , ) with means:
|Dy> = p|D°>+q|D°> |D1(t)> = |Dy> e HTa/2Himt - pp o 4 ing) /2
D — DO . DO Do(t — |D —4 (T2 /244mo)t
|D2> = p|D°>—q|D°> |D2(t)> = |D2> e T = (I'14T3)/2

o Itis usual to define four mixing parameters:
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CPV signalled by
P7#4q

el
" pl P

Y7 Tor
o CPVfrom either the mixing, or from the decay (or both) can occur

Do>D° A, (D°>F) QA i(btbrtdan)
- AF =4, < ©
po f pA; /N N
strong weak mixing
Ag (D°>1)
. @
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Mixing in Standard Model is Very Small

o Off-diagonal mass matrix term — two leading terms:

AC=2 (short-range)
(contributes mostly to x)
a W -

DO

:E~.E:l<?>'d~.b DO

i l{v i

Down-type quarks in loop:

b CKM-suppressed (|V ,Vql2)
d, s : GIM-suppressed

z o (m2—m3)/m?~10"°

(almost 2 orders of magnitude
less than current sensitivity)
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Hadronic intermediate
states (long-range)

750 Ac=1 (e

Difficult to compute (need to know all
the magnitudes and phases, ...)

Most computations predict x and y
in the range 10°-10~ and |x|<]y|
Recent predictions: |x| < 1%, |y| < 1%
(consistent with current observation)
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New Physics and Mixing

o Several extensions to the SM have been considered that can
Increase the value of x including:

q w
C—<—-—g——-—P—u C o u C —— v n—— [
Va4 Va4 _H_ _

q | q D, D,
u—q—-—,;——b—c I7; E u—q—./wvvl—b—E
g w

Heavy, weak
Supersymmetry FCNC

iso-singlet quarks

[ A recent survey: Phys. Rev. D76, 095009 (2007), arXiv:0705.3650 ]
o Generally agreed that signals for new physics are:

n >>
EITHER Ix | .|,V| Phase in AC=1 transitions tiny:
= OR Any evidence for CPV Vosl A2/2 inA2A*  Wolfenstein

— 0.97 — 6 X 10—%; representation
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Mixing Measurements at BaBar

o Good vertex resolution allows T K0 x
measurement of time-dependence of DY ] S
decayS. d=200um ? JJ

.. . . T, =100um 2 geam s
o Can eliminate distortion from B decays by AN ikl

i f
‘ ~ & Um

cutting low momentum D9'’s ¥

/
o Excellent particle ID (Dirc and dE/dXx) N ,,7‘\x s
allows clean K/z separation

d rr D production vertex

a DY%s from D™ D9%z* decays:

o Tag flavor of D? by the sign of the “slow
pion” in O*decays
o Allow clean rejection of backgrounds

o BUT untagged events can be used too !

m(Km) (GeVic)
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Hadronic Decays Accessible to D or D?

Mixing

a Two decay mechanisms interfere: D°—D° As(CF)
= Mixing then Cabibbo-favoured (CF) decay Do ’\ Kt
» Doubly-Cabibbo-Suppressed (DCS) decay
As(DCS)

o For |z|, |ly| K 1, decay rate R, for wrong-sign (WS) decays D°> K*rz-:

DCS rate DCS-Mixing Mixing rate
interference ) 2
e o WA AR + 3= | A ()
N
BUT Recall Strong phase Define:
_ d= Arg{Af—/ﬂf-} Can measure X' = X085 +ysind
is unknown x"2and y'’ y = ycoss -xsind
NOT x and y
11 M . 3] . _P‘t
o “Right-sign” (RS) decays D=2 K-z * dominated by Af , so rate Rpsxe
- %-w
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Evidence for Mixing in DY > K*r

f ‘Tagged pRrL 98:211802 (2007) — 384 fb!

0.45
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No Mixing
A

t(ps)

Mixing signal clear in
time-dependence
of Ry,s/Rgs ratio

30 ]
- + No Mixing -
20 Point -
C e Best Fit ]
10 E
>0 .
10:_ D’ 396
_20: [ R R R N | | | ]

Likelihood contours (expanded to
account for systematic
uncertainty of ~0.7 x statistical.)
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Lifetime Difference Measurements

o In the absence of CPV,
= D,is CP-even and D, is CP-odd

= Measurement of lifetimes 1 for DY decays to CP-even and CP-odd
final states lead to a measurement of y !

Mixed CP. Assume T is mean
T(DO—P K_‘ﬂ'+) of CP -even and CP-odd

—1
7(D°—hth—)

Yer ~ Y ~
K*K-or rntn
CP -even

o Allowing for CPV, measure the D° and D° asymmetry

_ la/p|*—1
= (D°—hth~)—7H(D°—hth~) 1 &

A = — = —./(cosqu—w sin ¢,
T~ (D°-hth )4 7tH(DO—hth—) T 2
PRD 69,114021 (Falk, Grossman, Ligeti, Nir & Petrov)
_ . @ w3
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Lifetime Difference (Flavor-Tagged D9’s)

f ‘Tagged PrD 78:011105 (2008) — 384 fb'L

% o 8 s ot 1% s 19 Veryclean samples
D 35000F a 731K ° - Kt 70K ] 2@ mep E . c
E 3?0002* Kt events E o0 KK events | ‘E_ o T events § QO Fit decays in shaded
g iy 13 regions to exponential
S ot El- 18 i form convoluted with
S000E E S00E 3 200 . a | ) E resolution
T A TR Y BERRTS R TR TR R T T S R F T R T T N T
M(K ) (GeVic?) M(K"K) (GeVic?) M(r') (GeVic?)
Model| yer (%) . | AY=(1—ycp)Ar (%)
Tkn By KFTK—|[1.60 +0.46 +0.17 | —0.40 £ 0.44 + 0.12
+ wta— c; 162G Bs) 25 (0, 05t 32
K | Combined{1.24 + 0.39 + 0.13) 4;6 + 0.36 + 0.08)
Tk \_/ ————————
N 3.0 c evidence - no CPV
Trn "
| | | o BUT difference between t*(0?) and t(0Y) insignificant
400 405 410
T[fs]
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Lifetime Difference (Untagged DY’s)

5 NEW
# arXiv:0908.0761 — 384 fb't PRELIMINARY

10° 10°

100 fF————————— I ; o Untagged K*K- decays are used
o t Kz 271061 %% 0t KK 263': . :
> 807 events 7 > T T events - o Two main backgrounds
= 60:— = o 2 s 8r § g s _ .
w OO0 5 HEY E T w2 B 5 = Combinatorial (largest)
e F 3 > 2 o 6 7 g . . .
g 407 ;8] i1 &4 18] £ Examined in sidebands
o ) - g @ CT E P70 “ ”
@ JIEN T @ 2 - = From “broken charm” (small)

0 ges 19 0 ges '2" o3 | Examm?dm-SImulatlons (M.C)
My (GeV/E) My (GeV/e) o Fit decay time in narrow region
A A e L | 4
2wt K B ents 12 2 [ oevents 1 §F Tagged Sample — 384 fb
i (for comparison)
18 182 184 . M(I;it_)l:Gelflllcz) 18 182 184 M(K+Ki)12Gel‘912Ic2)
o These are dis-joint samples of A7 and KK decays
o For each A7 and KK pair, selection & reconstruction systematics ~cancel.
- -\,J\&
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Fit ¢ to exponential convoluted with resolution —> KK NOT same as Kz

+ Data

S

. ::E: K ﬂ'/‘ i:r':;‘} . E T ———
o E Fi Charm 2 10°E
Swp / s | 405.85 + 1.00 fs
g 1035' ."f \“ 'g 101%
N mglﬁ ﬁ%’ “ 1ok Tkr i
1 410.39 + 0.38 fs
i i — 3 2 " 404 406 408 410
B3 o l%u Om L m*'ﬂj.' ! £ 2 IO '*_L Mean decay time (fs)
t (ps) t (ps)
= Major systematic uncertainties: Assulmi_ng
. . . t
» Time-dependence of Combinatorial background 0.115 % ng\/z;zn
= Time-dependence of Charm background 0.086 % systematic
= Signal mass window 0.110 % uncertainties
= Detector effects (alignment) 0.093 % is 100%
/
Results:
UNTAGGED y.,=[1.12 £ 0.26 (stat.) + 0.22 (syst.)]% (3.3 o evidence)
TAGGED Yep = [1.24 £ 0.39 (stat.) + 0.13 (syst.)]% (3.0 o evidence)

AVERAGE |y.,=[1.16+0.22 (stat.) £0.18 (syst.)]% (4.1c evidence?l

PHIPSIO9, IHEP, Beijing, China, 10/14/2009
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HFAG World Average for y.p

A. Schwartz, et al. (updated, EPS 2009)

FOCUS 2000

CLEO 2002

Belle 2002

Belle 2007

Belle 2009

World average

L L R RN RN R
EFS 20049

0.732 + 2.890 * 1.030 %

3.420 = 1.390 = 0.740 %%

-1.200 £ 2.500 + 1.400 T

-0.500 = 1.000 = 0.800 %

1.310 + 0.320 = 0.250 %

0.110 + 0.610 = 0.520 %%

1160 + 0.220 + 0.180 %%

1307 £ 0.217 %

ok

v

-

384 fb-1 tagged
and untagged
Combined

4.1 o Effect

Supercedes
earlier BaBar
results.

Yep = (1.107 £ 0.217)%

- Gile.
Brlan Meadows UNIVERSITYDFK@ U
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Time-Dependent Amplitude Analysis of D> K*nn®

% arXiv:0807.4544 — 384 fb-1
U Accepted by PRL

Mixing
— D°—D°  Ap(CF). ooy
a Similar to D 92K*7z- EXCEPT: o 5 N |
fis now a point in the Dalitz Plot DN T |
AF(DCS) e R
o Again, for |z|, |y| < 1, decay rate R s is: CF decay from

amplitude analysis

DCS DCS-Mixing interference Mixing of RS Dalitz plot

RWS . - 352+y2 ol
o AP+ (y cos 3 — z sin 5)|Af||,4f|(rt)+rt)z
BUT d=Arg{ds/ A7 = Sxnn

Depends on position in Dalitz Plot

Unknown Determined by t-dependent amplitude
constant analysis of WS Dalitz plot
o So the Interference term permits measurement of
X" = X COS Oy, +YSIiNJd. . AND Y’ = Yy COS . - XSIn
PHIPSIQ9, IHEP, Beijing, China, 10/14/2009 Brian Meadows UNWCERiSIrTIYcDiFr}r(lgi i



Evidence for Mixing - (WS) Tagged D> K*r=°

T T
3 3
a a
> 25 > 25
o) 0
S S
- I o 2
R kL
IS S
g 15} 15F

0.5 1 L5 2 25 0.5 1 1.5

225

m?- [GeV¥/c'] mg. [GeV*/c

2" =[2.617 ¢ g (stat.) & 0.39(syst.)] %
y” = [-0.0610 5, (stat.) & 0.34(syst.)]%

Probability for no mixing 0.1% (3.20) /

X 1>1Y”l No evidence for CPV

PHIPSIO9, IHEP, Beijing, China, 10/14/2009

o Find CF amplitude .47 from
time-integrated fit to RS
Dalitz plot

o Isobar model expansion

o Use this in time-dependent
amplitude analysis of WS plot
- Ay and mixing parameters.

DO only: |
2!l =] 25310 calstat.) £ 0.39(syst. )] %

¥t = [—0.057 053 (stat.) £ 0.50(syst.)] %

DO only:
z! =[3.557073(stat.) + 0.65(syst.)]%
y' = [—0.541"(1):12 (stat.) & 0.41(syst.)]|%
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HFAG Mixing Summary

The HFAG collaboration have combined a wide range of these
and other “mixing observables” to extract the underlying mixing

parameters and their y? contours:

£ e
: A. Schwartz et al
. arXiv:0803.0082
_ (updated EPS 2003)
No ° No
Mixing "} _ CPV
- S T s
la/p|
z = (098702 % y = (0.83+0.16) %
la/pl = 0.87%1: ¢ = (—8517%  degrees
0. = (26.41’3:8) degrees O = (14.81’33:2) degrees
Rp = (0.337+0.009) % Ap = (-22424) %

PHIPSIO9, IHEP, Beijing, China, 10/14/2009
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Charm-Strange
Spectroscopy

: l([[' -7
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Lowest D, States
(“Heavy-Light” System)

JP
jq =3/2 . _ 2+ Dg,"(2573) warrow
D T || & D.i(2460) B
jq =12 - - 0t D.,*(2317) @
spin-orbit tensor
L =0 —— Jo = 1/2 -------------- - 1" D.(2112)
- v e — O_ DS (1 969)

o Two “broad states” were found by BaBar and CLEO

o They were unexpectedly narrow AND below K emission threshold.
= Much theoretical discussion still about this

- | Need more spectroscopic data to constrain the models

PHIPSIO09, IHEP, Beijing, China, 10/14/2009 Brian Meadows v SITY oF l( ‘E t
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Higher D, States in DK System

~ (First reported by Babar at Charm06 here!)
i Phys.Rev.Lett.97:222001,2006 — 240 fb-.

DK%t

D'-K7t7

Q!

DisK7tnt

ey

o O meson invariant
mass sidebands in
yellow

o Narrow, low mass
peaks due to

D,,(2536) and D_,(2573)
O|||||."“O|||||| T I
2.4 26 28 3 24 26 2.8 3 24 26 28 3
m(D° K" GeV/c>  m(D°K*) GeV/c?  m(D*K’%) GeV/c?
My = [2688 4 4(stat.) £ 3(syst.)] MeV/c” .
Ty = [112+ 7(stat.) + 36(syst.)] MeV/c” °
New peaks: .
My = [2856.6 + 1.5(stat.) 4 5.0(syst.)] MeV/c®  Also seen in B decay by
Ty = [48 4 7(stat.) £ 10(syst.)] MeV/c’ BELLE with J# = 7

PHIPSIO9, IHEP, Beijing, China, 10/14/2009



D, States in D'’K System

New study of whole BaBar sample of DK'and D*K systems
States are seen in both charges and four O decay modes

NEW and PRELIMINARY !
arXiv:0908.080 — 470 fb!

w 2°0r- ] % 4 | . o Simultaneous fit to
S r 1 % L l D*:F + ] DK and DK spectra
.; 10 - | E 3 4 (7 degy n{gzes) i - R_emove D
> - 4 S i ] sidebands
s O ! —— g 2 . = D*K background
S 3f = 8 - i same shape as MC
>~ >f 1~ 1 L b 0 S_trong hint.of new
£ ] . . signal only in DK
:3’ 1r B g i - near 3.0 GeV/c?
° 25 30 U ° 25 ’; 33
mM(DK) (GeV/c?2) m(D’K) Ge\//cz
\ﬁP\?‘\{ State My (MeV/cE) To (MeV/cﬁ)
?@g\,\N\ D* (2710)% | 2710 % 2(stat. )+ (syst ) 149 + 7(stat. )+ o(syst.)
New D*,(2860)T | 2862 4 2(stat.) T5(syst.) 48 + 3(stat.) & 6(syst )
State D.;(3040)T | 3044 4 8(stat.)i_§0(syst.) 239 + 35(stat. )+ o(syst.)

PHIPSIO09, IHEP, Beijing, China, 10/14/2009 Brian Meadows 1@ D’
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Assignments for D_,*(2710) & D_,*(2860)7?

o Decay to DK eliminates J”=0"*
o Decay to BOTH modes hints that these 2 states have natural parity:.

o Helicity angle distribution is also consistent with this

oz | b | T
* * 7 0.5 I ] I(
__//—\\__ . i + ] D

o 177
e el D~ rest frame

12

Arbitrary units

a Branching ratios may favour radial excitation 23S, over orbital 13D, :

State J¥ | Level B(D'K)—+ Ref.
B(D:, (2710} = D'K) — _ B(DK)

- 091401346 £0.120at D D.(2710) | 1~ | 1®°D 0.002 | [1]
B(D: (2710} — DR) S~~~ 58 ” S1 Jﬁ@ [1]
» 1- : . 2]

' ' D.(2860) | 3~ - 0.39 3]
B(D*,(2860)" = DK 1
( q,;f( > ) ) =110 iﬂ-l'ﬁsmt T (].195-1;51 [1] P. Colangelo, et al., Phys. Rev. D77, 014012 (2008)

B(D:,(2860)* — DK ° [2] F. Close, et al., Phys. Lett. B647, 159 (2007)
[3] P. Colangelo, et al., Phys. Lett. B642, 48 (2006)

Brian Meadows v osl@.
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Summary

o Babar sees evidence for mixing in the D? meson system in four situations.

= Two measurements of y,p, have a combined significance of 4.1% and agree well with
one another and with other recent measurements.

= Measurements of x and y, rotated by unknown strong phases, have been made for
“WS” hadronic decays to K*z - and to K*z 9.

» There is no evidence for CPV in mixing.

o The most precise B factory mixing measurements are yet to come, as are results
from BES Ill and LHCDb.

= Measurements of strong phases from BES Il y(3770) data are eagerly anticipated.
o Anew D, state has been observed in the D*K system.
M=3044% 8(stat.)*30 (syst.) MeV/c?; TI'=239 * 35(stat.)*¢ ,,(syst.) MeV/c?.

o D, *2710) and D_,*(2860) are observed in both DK and D*K systems with
roughly equal branching fractions.

= Requires natural parity AND J F=0 * is ruled out
= Branching ratios may favor radial excitation 23S, assignment for D,,(2710)

o Again, more information is on the way from BES lII|

- -\,J\&
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Backup Here
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The BaBar Detector

1.5 T solenoid
(superconducting) i

Cherenkov
Detector

144 quartz bars
11,000 PMTs

BaBar

Calorimeter
6580 CsI(TI) crystals

et (3.1 GeV)

Silicon Vertex
Tracker

5 double-sided
layers

Drift Chamber
40 layers

Integrated Luminosity [fb™]

As of 2008/04/11 00:00

BaBar

- PEP Il Delivered Luminosity: 553.48/fb
BaBar Recorded Luminosity: 531.43/fb
BaBar Recorded Y(4s): 432.89/fb
BaBar Recorded Y(3s): 30.23/fb
BaBar Recorded Y(2s): 14.45/fb
Off Peak Luminosity: 53.85/fb

500

400

Delivered Luminosity
Recorded Luminosity

- Recorded Luminosity Y{4s)
Recorded Luminosity Y(3s)
Recorded Luminosity Y(2s)
Off Peak

300+—

D00 L

Instrumented Flux Return r

18-19 layers
100{—
Peak luminosity 1.2x103*cm—2s1! - ]
Integrated luminosity 531 fb! 0 WL
@QQ @6\ r}@"‘ @@ qpo"‘ qsp"” q’@"’ q’@'\ @Q%

 Main purpose: Study CP violation in asymmetric e*e-0Y(4S) O BB
e Experiment far exceeded the design goals

e Luminosity order of magnitude larger

e Many more measurements and discoveries.

PHIPSI09, IHEP, Beijing, China, 10/14/2009 Brian Meadows  wwasre
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Mixing Iin the D System

o Mixing (and CPV) in the DY system were discussed over 30 years ago.

A. Pais and S.B. Treiman, Phys. Rev. D12, 2744 (1975).

o BUT evidence for mixing was only recently found

=) ([BABAR: PRL 98 211802 (2007] | D"—=K*t=n_ decay time analysis | 3.9c ||
BELLE: PRI, 98 211803 (2007) i D" K+K—,mtnx—os. K+ta— lifetime difference i 3.2o i
BELLE: PRL 99 131803 (2007) | D"—KData~ t-dep. Dalitz plot | 2,20 |
CDF: PRL 100 121802 (2008) | D*—K*=w~ decay time analysis | 3.80 |
=P |[BABAR: PRD 78.01T105 (2008) | D'"-K'K ,m'®w vs. K'®™ Tiictime diffcrence 3o ||
=) ([BABAR: arXiv:0807.4544 (2005) | D'—K¥sz =" i-dep. Dalitz plot _[3.20_||
—p |[BABAR: arXiv:0908.0761 (2009) [ D"SKTEK— vs. K+n— (untagged) liletime diflerence | 3.30 ||
HFAG average: arXiv:1803.0082 (updated) i i > 10a i

a Of all neutral mesons, the D system exhibits the|lEast mixing|

System (Year): X: y:
KO  (1956) 0.95 0.9
B, (1987) 0.78 =0
B, (2006) 26 0.15

PHIPSIO9, IHEP, Beijing, China, 10/14/2009
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o Mixing measurements
» | DOKtr

» | DOSK*K, it

= DO—sKOH*y

é::;} New Result

= | D°—>K*r n° I\O/l:)):g?ved
» DKt

= DK KK

= Quantum Corr.

= |IDO—>K*K-

o Search for time integrated CP violation (CPV)
= DOSK*HKY, wt vy =
= DOt nl, KKl ¥y 2B

- -\,J\&
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o Whenmg I'1, sq is fixed.
0 S0 j, = L Ks, Is separately conserved
o Total spind =j,®sq

- -\,J\&
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Heavy-Light Systems (2)

JP

jq=32  — 2+

L 1*

L —_ 1 — —_— . “——-&_. I 1+
jq = 1/2 ........ Ot

spin-orbit tensor
jg=12 . 4
L=Q0 ——— —ll _ 0

Narrow states are easy to find.
Two wide states are harder.

2
JqLJ

3P2

1P1
3P1

1P0

1S1
1S0

small

large
small

large

small
small

Since charm quark is not infinitely heavy, some j,=1/2, 3/2 mixing can

occur for the JP=1* states.

PHIPSIO9, IHEP, Beijing, China, 10/14/2009 Brian Meadows
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284
264  Dss(2700) (7)
244
2.2

2 . Dg

l D%
1.8 | |

- DK

PHIPSIO9, IHEP, Beijing, China, 10/14/2009
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o When final state f is accessible to both D% and D¢,
Interference between mixing and direct decay will occur
D”HE"_ B DO If A = <fIH|ID*> (D°— f)
As = <fH|ID*> (D° f)

\ f A; = <flHD*> (D°- )

DO\ f Ay = <fH|ID"> (D°— f)

Which leads to a time-dependence for decay

As(t) = Ape” THMt o [cosh((y + ix)Tt/2) + As sinh((y + iz)Tt/2)]
AF(t) = Ape” THME 5 [X;sinh((y + iz)Tt/2) + cosh((y + iz)T't/2)]

qA; < PAF { carry strong phase 6 between

Ay = pA;s AF = gA; ' | the decaysD® —fand D° —f

o The interference makes the mixing parameters measurable

BUT, for this, it is essential to know the strong phase &
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Time dependent decay rate: (s0, 54, t)|> =
le1()[*|A1(s0, s+)[* + lex(t)[*|A2(s0, 5+)|? + 2Reler (t) e} (£)A1(s0, s+)AF (0. 5+ )]

t{l+yv)

A1 =3 CP = +1 and flavor eigenstates; |e(t)]? = e~~~

tl—y)
A, =3 CP = —1 and flavor eigenstates; |ey(t)]? = e~ =

[ 2Reler(t)es (t).A1(s0, 5+)A5(s0,5+)]dst =0

aribtrary units

Compare lifetimes of [¢ candidates measured
in different m(K*K") regions:
ON/OFF r (1_fONKOFF) -

® TonjorF = £ oy T

[ s[Ge\fzfc | 1—y
/ ' A, |2
& & W @ fON/OFF _ _ lon s oFF 141
1 [ ont s oee |~'£'l1|2‘|'|~"1L2|2
1.033,1.100] GeV/c*> OFF |@ A, — ToFE—Ton =

TorrtTon . JCP 1+ycp(1—FON —fOFF)

m(K+tK~) € [2mg=+,1.010] GeV/c* ON
[2mg+,1.010] GeV/c* OFF
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PRL 98:211803 (2007) 540 fb!

‘_9 PRD 72:012001 (2005) 9 fb!

o Here, it is possible to measure x, y, |p/d| and arg {p/q} the DO-DO strong
phase 4 is fixed by presence of CP eigenstates in f

= Strong phases of all points relative to CP eigenstates measured by time-
dependent amplitude analysis of the DP.

33

‘ ‘70 2 . no CPV (stat. only
534410+ 830 | o~ Fit case Parameter Fit result 95% C.L. inter : — noCPV
> ro— CPV (stat. only)
Events . No (%) (0.0,1.6) Do CRV
~ CPV  y(%) (—0.34,0.96) 1 RS
g crPv  x(%) lr| <16 g
P y(%) 125 0% Tooe vl <104 7
- l9/pl T020 .03 £ 0.08 : ’
“w % 2 ag(e/p)() /0 —MERESE
— / ) -
m? (GeV?/c?) NOTE - this is smaller than y, ! " ‘
- 13 .
Mixing only at 2.4 c level. | J Previous result from CLEO (9 fb'1)
; (-4.7 < x <8.6)%
Hint that x >y ?? | (~6.1 < y < 3.5)% at 95% CL.
_ . @ g
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