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Experiment and dataset
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On resonance:

1 T(5S): 121 b1t

T(4S): 711 fb !

1 Y(3S): 3fb?
| Y@S): 2BMH™

YT(1S): 6fb !

|Off resonance/scan:

155 fb~ 1!
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e"e -> (4S)->BR where Bis B or B’

e"e ->bb( (5S)->B*B®), B*)B*)p, BP pB*BX), (1Spp XX

o(bb) =1.1nb N,z = 1.3 x 10°
o(c€) = 1.3 nb Nz = 2.0 x 10°
o(r7) =09 nb N,, = 1.4 x 10°
B-factories are also charm- and 7-factories !



Recent:Belleresults

A Charm mixing in D Kp decays
PRL 112, 111801 (2014)

A Mixing and CPV in-DKp*pr

PRD 89, 091103 (R) (2014)

A Lifetime oft-lepton
PRL 112, 031801 (2014)

A First observation of the®Z10610) inDalitz
Analysis of (10860)- (nSp°p°
PRD 88, 052016 (2013)

A Observation og+e - p'ppPc, and search for
X- w (1S) ats~ 10. be76ey

To be submitted to PRL




D°D° mixing in D = Km decays
O Measure the time-dependent ratio of the D° —» K+~ (wrong-sign) to D° —
K~ n* (right-sign) decay rates
O Tag RS and WS decays through the decay chain D** — D° (K “tni)n;* by
comparing charge of the pion from the D decay with that from the D" decay

"Wrong-sign” D*t — D%t DU K+r
interference: mixing, double Cabibbo-suppression (DCS)

; Tws(t/7) 22 4 o2 <t>2
R(t = ————~Rp+ VR S Tl SN
€)= Tpagim) ~ Ro+ VRV o+ (]
s r=Am/T 2 =xcosd+ysind
g )= Al'/2T y =ycosd — xsind
J = relative phase

DCS Rp =AI'(DCS)/AT'(CF)

U Take the resolution effect into account in the measurement of mean decay time
of the tagged D’s



Event yields in RS and WS decays

PRL 112, 111801 (2014)
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» Signal: A sum of a Gaussian and a Johnson distribution of common mean

Biometrika 36, 149 (1949)

» Background: An empirical threshold function (x — m,)%e~FX~mx)



Observation of DY-DY mixing

Rp =(3.53+£0.13) x 1073 PRL 112, 111801 (2014)
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W No mixing hypothesis is ruled out at the 5.1 standard deviation (o) level

Q Constitutes the first observation of D°-D° mixing in e*e ™ collisions



CP violation in charm decays

 Provides an interesting test bed for new physics as the standard model (SM)
predicts a very small asymmetry, owing to

» Large GIM/CKM suppression
» Lack of a large hierarchy in the down-type quark masses

d Typical SM value of the order of 103 mpmost promising candidates to study
are singly Cabibbo-suppressed (SCS) decays Grossman, Kagan and Nir
PRD 75, 036008 (2007)

1 While talking about a percentage effect, we need a good control on the SM
predictions, something that is in general lacking 1n this sector due to long-
distance effects

An example of “short vs. long”
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O Further, with D°-D° mixing being firmly established, what about CP violation
(CPV) in the mixing or due to interference between mixing and decay?



Study of mixing and CPV in D°® - Kdm*tm~

O Determine D°-D° mixing and CPV effects by studying the time-dependent
decay rate of self-conjugated D° — Km*m~ decays

Q Expressing Ar (Af), amplitude of the DY (D°) decay into f = K{m¥m ™, as a
function of the Dalitz plot variables (m? mi,o -—)» the corresponding time-
=

Kgn'l'l
dependent decay rates are:
IM(f,1)]° = S{(14s]* + 217|147 ]%) cosh(T'yt) FA(f, 0] = S{(| A7 + |2[2A¢[*) cosh(Tyt)
; / 2 2
+(|As|* = [£12| Af|*) cos(Tzt) +(|A7l* — B2 Af[") cos(T'zt)
+2?R(%Af.,4f*) sinh(['yt) — 23(%Afﬂf*)sin(fzrt]} +2R(2A;Af") sinh(Tyt) — 23(8A; Af") sin(Txt) }

» T is the mean decay width of the two mass eigenstates: |D1*2) = p|DO) + q|D°)
> x and y are the D°-D° mixing parameters, defined earlier

» p and g are complex coefficients that satisfy |p|* + |g|* = 1 in case of no CP
violation, whereas possible CPV can lead to 7/, # 1
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