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Neutral D Mixing
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¢ Charm mixing is highly suppressed by GIM mechanism
and CKM matrix elements within Standard Model.

e Observation of DD mixing (LHCb 2012): Time-dependent
WS D >K+zrate: Y'= Yy oS 5Kﬂ — X sin 5Kﬂ =(0.72£0.24)%

e Important for testing SM & searching for physics
beyond the SM
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* Hadronic parameters for Kz I

A(D® - K 7")
e Implication:

— Time-dependent analysis, relate (x’, y’) to (x, y)
X'=XC0SO,  +YsIinjd, .

y'=YyCcosod,, —XSIinJd,
- y/¢; measurements from B 2>D'K
Atwood, Dunietz & Soni (ADS): Use doubly Cabibbo-suppressed

decay: e.g. D >K-m /
(o)
K’ 4 cD0 A(B+—)DK)
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Method to Determine o,

* Assuming CP conservation:
D“> + < Kz*

<K"7z+

Dep. ) = (K" F>)/\/E:> V2A. =A _ +A_.

o If we do not ignore the mixing effect:
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A _ Br(Dgp_ = Kz)— Br(Dgp, > Kr)
"% Br(Dgp. = Kz)+ Br(Dgp, = K7)
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Charm at Threshold

ete- > W(3770)> DD : Pure JPC=1-- initial state

— Quantum correlations: For a correlated state with C = -

| R
L11_=$(\D>

— Pure DDfinal state

N\ R0\ RO >
D >—‘D >‘D >) One D and one D at any

time until one D decays

— Low multiplicity ~ 5-6 charged

— More kinematical constraints

Single Tag

— Reconstruct one D meson

Double Tag

— Reconstruct both D

Flavor Tag
CP Tag

and D
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2.89fb!

BESIII: Largest data sample ok
@charm threshold: 2.9fb™1 (~3.5 x 2000 -
CLEO-c data) @ ¥(3770) — aiﬂin-‘—
9_291,4 33pb’1
0 1 T -‘ T I ! !
* Reconstructed Modes MARK-Il BESI  CLEO-c  BESI

— Flavor tags: K'nt, Kfn~
— CP+ tags (5 modes): K*K~, nrn~, Kqnn?, noq, pOrf
— CP- tags (3 modes): Kqn?, Kgn, Kgo
e Typical Kinematic variables:
Energy difference (AE) & Beam Constrained mass (Mg()

AE = Ep — Egeam

Mpc = JEZBeam - 1_521)




Signal Reconstruction
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e Signal Reconstruction: %15000 S
— Single Tag (ST): CP tags igre ninary 1)

— Double Tag (DT): Kr + CP Tag 5000 J

— Signal shape: c®MC-truth

1.84 1 85 1 .88

22.) Events/(1

— Background shape: ARGUS function o BC‘GEW c°)
B D K _ nKn,CPi gCPi § Km K'K
® I’( CP+ —> 7 ) — ) %’ .
Oepe  Ekacpe Rk
. o preiminary
— Most systematic uncertainties 2 |
cancelled for ratio e-p/ex,; cp 2 Qe
' Mg (GeV/c?)

e BESIII preliminary:
Acr_«, = (12.77 £1.31(stat.)’;31 (Sys.)) %

Xiao-Kang Zhou @ PI1C2013 7



e With external inputs from HFAG2013 and PDG

Rp = 3.47 = 0.06%0, y = 6.6 + 0.9%0 Rws = 3.80 £ 0.05%

e BESIII preliminary results:
coso,, =1.03+0.12+0.04+0.01

With 0.8fb! data at ¥(3770), CLEO-c measured:

) . . . +0.224-0.07
without external inputs: cosd = 0.817 513 105

with external inputs: cosd = 1.15-'__8:%2-1’8:83,




Thank you!
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