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D — D mixing



DO- DO mixing in the SM

The mass eigenstates | D,) and | D,) have different masses and lifetimes

D) =p|D%) +q[D% , [pP+[aP=1

X=AM/T" y=AT"/2C
AM=M,-M, T=12(T,+T,) Ar=T,-T,

y=AI'/2T" | ~sin? B, x [SU(3) breaking]? ~0.1-1%

DO ,K-’-“s DO
—_— So—
\ -— o = /

K+,TC +

Long distance effects contribute to x as well!

AN

Wide range of SM predictions
X,y ~10%—102

DO

X = AMT
T | —
u__pds ( b) ] ¢C

SM: box diagram is negligibly small
« CKM suppression
* GIM suppression

> 1.00E-04 {4

o
= 1.00E-05 +

1.00E+00
1.00E-01

1.00E-02 +

Int.J.Mod.Phys.A21, 5686(2006)

1.00E-03 + @
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D°-DY mixing and New Physics
“box” mixing can be enhanced by:

FCNC 4th generation quark
C W+
XY - C | - | u
-— _ b1 W i b! B
u— c u L C
SUSY leptoquarks

9

C T | u 1
- N = C u
u k 9 d C 0 v | LQ ||,V =

and increase x (but not y)

« If find x >>y, it might be a hint of New Physics
« If CPV In mixing is found, it is an indication of New Physics



DO-DO mixing: experimental methods

 Wrong sign (WS) hadronic decays

eg. Kn (Knrn?, Knrnmnt)
t-dependent analysis required to disentangle
mixing and DCS contributions

e Ry X

X =XC0S0,, +YSino,,

“ “ y’=ycos5K,,—xsi
Strong phase difference between CF and DCS
R, ratio of DCS/CF decay rates

» Lifetime difference
e.g. D%— K*K" (t%) vs D> Kt * (°)
1t =1 +yep

Ycp=Y ifno CP violation

« Wrong sign (WS) semileptonic decays
DO K*lv

t-dependent analysis is NOT required

but t-cut useful to reduce background

L (t) oc 7 (Ru (T )?) .

X2 +y?)

™

« New: Dalitz plot analysis
D' Kt
t-dependent analysis:
interference of DCS and mixing
e.g. D'— K’
CP final states e.g. D%— K¢ p° (t*)

All methods use D™ tag:

e tag flavour
* suppress backgrounds

Measure proper time by decay distance



DO-DO mixing: status in 2006

Wrong sign (WS) hadronic decays:
K  Knnf Knrnm?
t-dependent analysis

to disentangle mixing and DCS

D0— K*r- Phys Rev.Lett.96: 151801 2006
% $ o ] Signal | '
;;) BeLLE B Random & D%’b()(h
g 1000 1 B Combinatoric
S R Mixing (95%UL)
7//7 Interference (95%UL)
0L o2 = (0.187020) % 10-7
0
RM_<O'O4O 4 y = (0.6%39) x 1073
0 ! ! : : . . ”
1 400fb-1 0 2000 4000

Proper time (fs)

No mixing: ~2.1c (x,y) away (0,0)

PDG’06

o Phys.Rev.Lett.97: 221803,2006.
20 =Y | [ I B
j] fﬂl — Combined
4 — Ktoa " -
: B K*tn—n®
3 . D% K*r- 0
al N
NN | 2304t
/om0 —
DO Kt ntr (%= 4")/2

No mixing: ~2.3c (x,y) away (0,0)

Many hints of D° D° mixing:

~2.1c Belle D°—Kr

~2.30 BaBar D°—>K2nt/K3rn

~2.26 Average Yy (PDG’06)

05% CL. Limits

0 25 5 15 1 125 15
x' (%)



%. New D°—K*r” study at BaBar

hep-ex/0703020v1

_ st
800" M(Kn) § 4OBQiQO
i candidates

Blind analysis of D** —D° (—K*m )n* .,

600-

Strategy to determine mixing parameters x’2, y’, R2

unbinned maximum-likelihood fit to RS and WS data
over m(Kn) , Am=m(Kn m,,) - m(Kn) , t and 6t

400

Events/2 MeV/c?

« RS and WS signal and bckg shape parameters 1.865 1.92

* fit to m(Kr) and Am distributions | my, (GeV/c?)

« DOproper time resolution function and life time (t) : B BaRan |
+ fitto RS data using m(Kr) and Am L1500 | | [ws sigea™
to separate signal and background 2 I WRandom =, -
« Fitto WS data with three different models 51 000- B Misrecon. D° ]
« CP conservation and absence of mixing = i Ml Combinatorial |
+  CP conservation and mixing £ so0 '

« CP violation and mixing :"j :

0.15 0.16
384fb-t Am (GeV/c?)




“E RS ity S Decay time analysis
o 104;_ [l Random =, ] . o .
s F Il combinatoric Fit to RS proper time distribution:
§E <7 exp convoluted with resolution function
w - . . .
10° (sum of three Gaussian with width ~ t)
5 IIIIIIIII . .
B - DOlifetime: (410.3+0.3) fs
- e ————— PDG2006:  (410.1+15)fs
- e e
B I R N B S
t(pS) E T LI B =
16001 s Data =
14005 WS E
Fit to WS proper time distribution: - R
resolution function from RS proper time fit T "R Nomixing i 3
> 600 -
0o =
200 E
points: data — no-mixing fit - -
curve : "mixing fit” - “no mixing fit” e
Fit with mixing is better match to data! ~ £ o
© 501 | Mixing - No mixing PDF|
2

1 2 3 2
t (ps)



T BB Mixing contours
' - e T - ¢ best fit, x2> 0 5
2: — S X (00)
O | _‘*=---i4:55‘,L e S
= S o —2AL =0.77] Xx? and y? CL contours
> o o) TTR20L =239 « calculated from the change in
£ 270 10° 30 390 —— | log likelihood
T s7axi07 (s no-mixing point ‘ » include systematic errors
8 6 -4 g 0 24
. xX“</10°
mixing CL contours No CPV
Fit type Ryx1073 X2x103 y'2x10-3 Ayx1073

No CPV ,nomix | 3.53+0.08+0.04

No CPV 3.03+0.16+0.10 | -0.2240.304+0.21 | 9.7+4.4+3.1
CPV (+) 10.24+0.43£0.30 | 9.846.4+4.5
CPV () 3.03+0.16%0.10 | .0.20+0.41+0.29 | 9.6+6.1+4.3 | -21#52%15

No evidence for CPV




New Dalitz analysis D%— K% n'r*

Study self-conjugate decay D°— K’ m'm*
t-dependence of Dalitz plot distribution provide direct access to x and y!!!

3-body final state K" consists:
¢ CF-modes + DCS-modes% mixing e.g. D°— K*r *

» DCS-modes + CF-modes®% mixing e.g. DO— K*r - \
o CP-final states (color suppressed)  e.g. D%— K %p® Interference of all these

Decay amplitude assuming M = M (no CPV):

. 5 e1(t) —ealt
i.m.i)(l(JQ('ﬂ)

ﬂf{mz_. m."_z'_.f} = A(mi. m.i) :

+ A(m

for DO m2=m(Kent) , forD® m2,= m2(K )

(,—i(mlrz—iﬁ,zﬁjf

t - dependence is contained in | ¢1.2(f) =

tag is required to know what is m, and m_

DO decay vertex from '

Strong phase difference between CF and DCS amplitudes fixed by Dalitz fit!




Dalitz fit

m (GeVic)

25 3
m? (GeVict)

2}5 3
e (GeViict)

[=1
T

- hep-ex/0704.1000

§ B 3§

Events 10.02 GeVic!
[= ]

05 1 15 2 25 3
m? (GeVic!)

0 L 1 1 L 1 1 L L L ]
0 02 04 06 08 1 12 14 16 18 2
m 2 (GeVich)

* Dalitz model:

18 resonances + non-resonant

D

<o

Resonance Amplitude Phase (deg) Fit fraction
K™ (892)"  1.629 =0.005 134.3 £0.3 0.6227
LL K (1—13{]) 2.12 0. {]2 —0.9£0.5 0.0724
O K5 (1430)~ 0.87 = 0.01 —47.3 £ 0.7 0.0133
K~ (l—ll{_])_ 0.65 = 0.02 111 £2 0.0048
K~ (1680)_ 0.60 £ 0.05 147 £ 5 0.0002
K*(892)™ 0.152+0.003 —-37.5+1.1 0.0054
) K§(1430)7  0.541 £ 0.01: 91.8+1.5 0.0047
O K3(1430)™ 0.276 = 0.010 —106 £+ 3 0.0013
A K*(1410)™ 0.333 £0.016 —102 £ 2 0.0013
K*( l(lh{]) 0.73 x=0.10 103 =6 0.0004
p(770) (fixed) 0 (fixed) 0.2111
-.u(TBZ) 0.0380 =0.0006 115.1 £0.9 U.UOGI}
fo(g?_i’(}) 0.380 £0.002 —147.1 £0.9 ).0452
O £,(1370) 1.46 + 0.04 98.6 + 1.4 ).0162
Q [f2(1270) 1.43 +£0.02 —13.6+1.1 ).0180
p(l'—'lf)[]] 0.72 =0.02 40.9 = 1.9 ).0024
o1 1.387 £ 0.018& —147+1 (}()(Jl-—l
09 0.267 £ 0.009 —157+3 0.0088
NR 2.36 = 0.05 155 £ 2 0.0615

» Results with this model consistent with ¢, measurements by Belle : PRD73 112009 (2006)



Result of Dalitz plot analysis D°— K% nrt*

x=(0.80£0.29+0.17) % hep-ex/0704.1000
y=(0.33+£0.24 £0.15)% 10
T = (4103 i 03) fS ; :: -"'-.-‘_‘-" 540fb_1 ]
Most sensitive measurements of x 1 + , ]
Cleo PRD72, 012001(2005) S = _-
X = (L80+3.4+0.6) % SN
y=(-14+£25+09) % wg E.E
; “
o 2% CLcontour E;th A Ve
umsE_ Belle preliminary I Ksnn . ..... #Jr . Jfl o
L 2000 0 2000 4000
0.01—
: m Time fit (in projection)
ﬂ.ﬂ(.'lﬁ:— .
- \
0
- N ) .. i
B N~ disfavor no-mixing x=y=0 point
oor LBHCL | with significance 2.7 ¢
— inner: stat. only
0.015

'D'QE.DE -0.015 0.01 0005 0 0.005 0.01 U.D1T_ﬂi02
X



D

World average’06:

Measure relative lifetime difference: D°— K'zn* and D°— K*K™ (n* ")

(K~ 7t)

mixing parameter | yop = KT

Yep= Y- COS¢ - 1/2A,,X- Sind
CP conservation: A, =sing=0;yp=Yy =Al/T

(DY - K K"y —7(D" - KtTK")

Search for CPV by measuring |A4r = D K KD KK

Ar=1/12A,)y: cosd - X- Sind

hep-ex/0703036v2
s PFgk Ekn F T =
:,-E : -T __+‘-_ E -_ -___ 1 3 +r _-‘*h
ST ] R T E / R 10°F . % =G
g 107 { hY 107g / : ] -,
¥} j: :‘ . y - T u 1 Z_ -'_'- " .
| 4 b

-3 0 5 10

DO lifetime 408.7 + 0.6 fs




Mixing results

Yep (%) Ar (%) -
KK 1.25+0.39+0.28 0.1540.3440.16 ;
nm 1.44+0.57+0.42 0.28+0.5240.30 | =

KK+zrm | 1.3140.32+0.25 | 0.01+0.30+0.15

0.03
;
0.02
0.01=

C L,

C 2

Uny ~

: NG -

- 1 f}- +E:

-0.01— ] =

B — 3 E

'D'M:_ Belle preliminary I

=
Car

FIRE T TN (NN TN TN TN TN Y TN TN TN SN NN TN SO ST N (N TN ST TN MO NN S N N
0.0, 0.02 001 0 0.01 n.nzl—i).m
X

3.2G above zero No evidence
Evidence of DO - D° mixing !!! for CP violation

hep-ex/0707036v2

0.17 p .
| Belle preliminary

016 F pogrkrn- / Dl-K7
(.15 F decay time ratio
0.14 F [
I e
0.12 F ‘
011 H] 540fp-1 |

0.1 ¢

o S I
00 0 2 4 6 8 10

"Tppe



DO-DO mixing summary

This year results :
« New D°—K*r study at BaBar: 3.9c of (x',y’) #(0,0)
 New Dalitz analysis D°— K% r'n* at Belle: 2.7c of (x,y) #(0,0)
» New y., measurement at Belle: 3.2c of y #0

Past years (independent) results:
« DV—K*r study at Belle: 2.1c of (x',y") #(0,0)
o DV—K*2r/ K*3rt study at Babar: 2.3c of (x',y") #(0,0)
* Y-p Measurement at BaBar: 1.9c of y #0

Still x and y and not well constrained.
New measurements/updates coming soon.



Semileptonic D decays



@ Form Factors in semileptonic D decays

dFK(ﬂ') B GF‘I/CQ(([ ‘ ‘ K (m) ( )‘
dq2 - 24 3 pK(?T
Modified pole model
o?= (P +P, 2= (Pp-P ., )2 Folq) = f+(0)
(1 2/frnpole)(l o al)q2/7npole>
» Single form factor F(q?)
» Calculated in LQCD Simple pole model v, = 0
* checking from data
» Can be applied in B physics ISG\W?2
» extraction of CKM parameters ( 2) f(0)(1 + I(]?m 31)2
J+(q”) = —
(1 = ar(q* = Gar))?
323‘3; ?} = W 0 A e additional

Event topology
and reconstruction methods




BR of the semileptonic D decays

Rest event full reconstruction tag:

« Low statistics/clean tag
« Good g? resolution
* D—rlv/ID—KIv separation using kinematics

Phys. Rev. Lett. 97, 061804 (2006)

*

g j:: - D° > Kev | i [#]E remaining signalc:zﬁ_ :: : Do > mev i' 282fb1
g fake-D° bkg ; 0 }
LS S
E j:: :_ D? = Kuv i P hadronic bkg E EE-:_ Do _)-“FW {' |
F o B Kiv bkg g =l ! |
100 | | @j K+/plv l:::g2 o :g; e Cw [Iu {hli: i{{m} Hl'ljﬂhﬂlﬂt
BRs(%) PDG
2006
BaBar Kev | 3.55440.027+0.045 + 0.065 3.51+0.11
Belle Kev 3.45%+0.10+0.19 3.51+0.11
Belle Kuv 3.45+0.10+0.21 3.19+0.16
Belle mev 0.279+0.027%+0.016 0.281+0.019+0.10
Belle muv 0.231+0.027+0.019 0.24+0.04

D™ tag:
* Huge statistics
 Poor g? resolution
o Poor D—rlvID—Klv
20000 T f--_"
L * Daia %
: s MC J
13000 r-l l%"lcgn.[lt[llg cc bkg
__l';:f : [z T\'r_m—]l;nking cc bhkg
19 BE bkg
=
o4 0000
g S
X = ‘6\\(@
= & <
000 Q
e 75 ol
| - |
e -I 5 0.25 0.3
% | TR AR +'.'+#+1~' -+.H+.+H'+- .{. 1}
R I
]

0.15 0.2 0.25 0.3
d(m) (GeVich



D°—K(r)lv Form Factor

Phys. Rev. Lett. 97, 061804 (2006)
—~ 2.5

"o 905 [ unquenched LQCD [2]

o H quenched LQCD [3]
1.75 | simple pole model [16]
15 E
125 |

0.75 |
0.5 [
0.25

T 225 f
-t 2 z
175 E
15 [
125 E

.
e

LR AR L R
V-|_‘ |
3 |
s
- .
s
.
.
A -
.|
O
N |
s
.
.
4
P -
.t

wr”
we®
ey

}}

075 F..
0.5
025 Fip0yply

282 fb!

o

© T
—
[\%]

3
q2 (GeVZc?)

LQCD shape agrees with the data

fi(O)Q‘VCzd‘Q

£ (0)|Ves?

= 0.042 = 0.00341 & 0.003ys¢

moole(GeV/ CZ) Opole
BaBar Klv | 1.884+0.012+0.015 | 0.377+0.02340.029
Belle Klv|1.82+0.04+0.03 |0.52+0.08+0.06
Belle xlv | 1.97+0.08+0.04 0.10+0.21+0.10
Lattice 0.50%0.04
e |
* BABAR |
a FOCUS "
2 - = Lattice-QCD (o, =0.50(4)) |
S
ot
= s
o+
I . 1
| |
0 2

f,(0)= 0.730+0.007%0.005+0.007




Charmed Baryon
Spectroscopy



New baryon in D% Phys.Rev.Lett98:012001 A (2940)* new charm baryon
‘“J e !’ 2000 — -1
) AT ; 877 A.(2880)* new decay mode
2 eoo L 4 100 —jﬁHHJ[H M hep-ex/0608043v2
~ { 7 | o | A(2765) D
ﬁr_{ i j 1' /1\0(829740)+?d }MM ;b\ B j AC(2880)+ @
© 2000 — Y 1o : L gers
5 bt o \ o 200
5 o] /WW hiid 29288 SE T | Belle confi
1500 [~ 4 | o elle confirms
/ > .(2940)? ™ :
- c(2940) A L " ~ 150 inZ(2455)
1000 | &*M*ww " % -
o Wrong sign D% Y > -
. = 100 - A (2940)* 2 7.26
O %&o ctndasinRs ey o, YN 69&@%%%)%& B C
i DO mass sidebands ¥ s - | / T (2940)?
OF\III'II\I'IIII|IIII|IIII|III\|III\ 50_ |
Z2.85 2.9 Z2.95 3 35.05 3.7 3.15
M(D p) D° p Invariant Mass (GeV/c?) lI'IHJr hﬂ}il'hﬂw r'*r'* il]j{w Jqﬂh}'ﬂtﬂ'{}w L
] Me 0 _$Iqe pnas ML A T ML
| M 2.8 2 9 3 3.1 3.2
= e |l 553fbt T(A T~ 2
m = [[2039.8 £ 1.3 (stat.) £ 1.0 (syst.)|] MeV/c? M{Acn7r ), GeV/e
I' = [ 17.5 £ 5.2 (Stat ) + 5.9 (SySt.) ] MeV . State Yield M. MeV/c?
(A (2940)T)Br(A.(2940)F — D) o t(;fajn): 6;];);5}[) 2;5‘_172_1(_22{? 0.4 58 li&?}i 1.1
o(A:(2880)+)Br(A.(2880)F — DOp) 0 i Pw P -
= (.81 4+ 0.13 (stat.) 4+ 0.35 (syst.) . BR(—D%)/ BR(— X 7) =

No isospin partner found in D*p

to be obtained in the same experiment



New charm strange baryons

Phys. Rev. Lett. 97, 162001 (2006)

200 | ' ' ' ' ' ' | ] 40
175 | 35
° L 30
%150 s
=125 f[—= s 25
~ 100 | IS 2 20 |Eey(2980
100 e g N 20
0 0
£ 75 2 15| 200
=
o ]
m 50 2 10 \
o 450 fb! g N Isopartner
-' I L I Il 0 Sl 1 L 1 L 1 1
2.9 2.95 3 3.05 3.1 3.15 22 3.25 2.9 2.95 3 3.05 3.1 3.15 3.2 3.25

(GeVIc?)

2
Mass (A, K ") Mass (A K, mt) (V')
Mass ( MeV/c?) Width (MeV)  Yield (Events) Significance

BABAR =.(2980)7 E%? 1+19+10 23.6x28=x1.3 284445146 700
Belle £.(2980)" | 29785 +£214+20 435+ 7.5 4 7.( 405 =51 6.30
BABAR Z,.(3077)t 3076.4+0.7+0.3 62+1.6+05 204435412 8.60
Belle =.(3077)* 3076.7+£0.9+0.5 6.2+1.2+0.8 326 + 40 0760

L0 T T ] T 1 L
> «F BaBar confirms heplex 0607042v1 ﬂ
. O
Interpretation as g b good agreement! 3
excited charmed strange baryons, E, = -
New baryons decay into separate =0 E
charmed (A.*) and strange (K) hadrons *E g E
O o 206 308 300 302 30T 306 308 50 S oSh

M[(pK T")K T ]-M(pK T )+2.286 (GeV/c?)



A(2880)* angular analysis

D
<O
BELLE

hep-ex/0608043v2

1500

Events / 0.2

1000

500
| A(2880)* > m

IIII‘II\I'I\II‘III]
0—1 -0.5 0 0.5 1

The yield of Z(2455) 0**rx*
as a function of cos 0

5/2 is strongly favored over 1/2
and 3/2

Events / (5 MeV/?)

Mass of E.(2815)
hep-ex/0608012
“F || B, (2815)" {B :2 =, (2815) | | 414fb™
o || e TI 5,298 7
:_23 2 IIIIW.HJH.IIMIHNJ.IIIII.H ; l’ﬁ W »Hj

m(Z.(2645)7 .-[(_To\-"/(_"] Dm %4“}*’ [(70\/(3]
First observation of = (2815) —» E,(2645)w

M(Z, (2815)* ) (MeV/c?) 2816.7+0.6+0.8

M(Z, (2815)° ) (MeV/c?) 2819.740.840.9

M(Z, (2815)* ) - M(E,(2815)° ) | -3.0+1.0+0.8

Better precision than world average



230.5fb?

Production and decays Q.  hep-ex0703030v1 %;

/5MeVic' Candidates/ 10 MeV/i  Candidates / 5 MeV/ct

yield from B decays (p'<2GeVic2) 7| |7 w: A |,
yield from continuum (p*>2GeV/c?) s : L;
are comparable of —ﬁ -

3 1 [ﬁl 5 2 <I — '1‘I I I‘{ ‘\;jl I(I(.]};\I;I ],)i

R o C
B[(;(th'.){l _fl()i__l_) ) = 1.27+ 0.31(stat) £ 0.11(syst) @
B0 0 rre) Substantially improvement

B8 = Q-7F) = (.28 £ 0.09(stat) £ 0.01(syst) Of preV|OUS measurements
TR T T B(Q) - ="K ntgt)

Mass of Q candidate (GeV/c?) B ( ( EE} — Q-7t }

Candidates / 5 MeV/i??  Candidates

= (.46 £ 0.13(stat) £ 0.03(syst)

: : . Phys.Rev.Lett.97:232001,2006.
First observation of Q. (css) , P =3/2* | | ey - y et _
2 120
-
M(Q.) - M(Q %) =(70.8 £ 1.0 + 1.1)MeV/c? | = 100}
In agreement with expectations 50-100 MeV/c? g *°
S 60
olete™ — 25X, x,(825) > 0.5) E 40
R = - ‘ O
olete™ — 29X, x,(29) > 0.5) 20
R =1.01+0.23 (stat) & 0.11 (syst) O o5 28 285 29 295 3
230.7fb M o, - M g+ M2 GeV/e?




ISR Study



R-study around open charm threshold

7 B T T r . T T T T T | I | I | | I | | | | | | ]
_ e*e" machines at \'s ~(4 -5) Gev ) ’

B  inclusive e*e — hadrons PDG 2006 | 7

6 [ cross-section —]
— «  complicated structure -

_ *  no satisfactory ]

5 explanation of peaks and , | —
N dips ' ]

- . L 1 ._ J |l | N

C  noexclusive studies e'e" — ibalid ] A6 T < b by _

4 - specific final states until 1 (e o It 1T il <
u last year | o < gl ] j|—-

- . CLEO cenergy scan for | ' ST 1 sn b e ' ]

3 ® final states | I ] | —
B | I I i ]

2 b 4—H *‘,;- I i ]
: ] | I | ] I ] @ | | ] ] | ] :

3 3.5 4 4.5 5

Last years new interest both in experiment and theory

Mostly initiated by observation of Y(4260) by BaBar ::>
Confirmed by

« CLEOc  Phys.Rev.Lett. 96, 162003 (2006)

« Cleo hep-ex/0611021 |
« Belle hep-ex/0601206

N
O

Events / 20 MeV/c?
N w
o o

T T T 17T J\_“

[y
o

—Z6 48 B
m(wm I/ v) (GeVic?)

wo
o]
N
:b,
N
N
N




Exclusive ete—DD cross-sections with ISR Pl

"
%
¢ Q“

Ve .
*s® o oV »
LA g ‘Q“ * Yo

Method -

ISR at B-factories comparable with energy scan (CLEOc, BES) (D not reconstructed
« Hard ISR photon takes away significant fraction of energy but constrained

»  Continuous ISR spectrum: access to whole Vs interval ﬁ

* o,y Suppression, but ~500/fb (~60/pb CLEO-c)

D*D"™ partial reconstruction

x100)
BaBar: D*D", DDP with full reconstruction § I DD
» small background s 4L 'Ii
Belle: D*D*, D'D™ with partial reconstruction ; I \ @é
« small background, increase eff ~10 times = 3 ' 6@5\’
 narrow peak in recoil mass difference! I '
+ mass resolution \ " Lol Pt
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Exclusive ete—D(ID()cross-sections using ISR
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Conclusion

Evidence for DD-mixing Is observed

D (semileptonic) decays: huge luminosities make
the B-factories competitive with CLEO-c in purity,
statistics and precision

Many new charmed hadrons observed in the last 5 years
8 charmonium(like) states, 6 charmed mesons

New era for charmed baryon spectroscopy has arrived

ISR studies at B-factories provide access to near-threshold

exclusive open charm cross-sections

* key to unraveling the complicated inclusive structures
* hopefully help our understanding of the Y(4260)/Y(4325)
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