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BaBar: not only a b-factory, but also a rich source

for charmed hadrons! % N(bb) = 469 - 106
N(cec) = 581 -10°
Charm spectroscopy

e High precision measurements: Dg1(2536)
e New charm-strange meson states: D;7(2860) X (2690)

e New charmed baryon states: $20 Ac(2940)T
=.(3055)t =.(3123)t
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Charmed—strange Mesons
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2) Phys. Rev. D64, 114004
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Charmed—strange Mesons
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last four years...
D?,(2317) BaBar
D¢ 1(2460) Cleo
D, ;(2860) BaBar
? X (2690)/D: ,(2700)
Babar Belle

1) Phys. Rev. D32, 189
2) Phys. Rev. D64, 114004
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Analysis of D,,(2536) — D"Kg

* High precision measurement of D,(2536) mass and decay width

PDG 06: m(Dg1) = 2535.35 4+ 0.34 4+ 0.5MeV/c?
m(Dg1) — m(D*) = 525.3+ 0.6 + 0.1MeV/c?
M(Dg1) < 2.3MeV/c?

* 2decay modes: pt __ prtpe D — DK
L“ T L ata~
Dr* D°r*

LI':FH- LI'L:F"‘:':,:':

« measure Am(Dg1) = m(Dg1) — m(D*) — m(KY)
to reduce systematics and improve resolution
e Systematic studies
Detector: tracking, momentum and angular dependence
MC, fit model Data: 232 fb-!

hep-ex/0607084 (preliminary)
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Analysis of D,,(2536) — D"Kg
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factor of 14 compared
First measurement of D,(2536) decay width: with PDG value
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k ?BABAR

Inclusive study of DK
ete— — DOK+X/D+KgX PRL 97, 222001 | Data: 240 fb!
p*(DK) > 3.5GeV/c final state DK — natural spin-parity
- reduce background —JP =0t 1-,27 ...
- reject candidates from
B decays
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. ?BABAR

Inclusive study of DK
ete— — DOK+X/D+KgX PRL 97, 222001 | Data: 240 fb!
p*(DK) > 3.5GeV/c final state DK — natural spin-parity

—JP =0t 1-,2%...

a) DO = K7t b)) DO 5 K770 ¢) Dt - K—7ntxTt

3 3 3
xlf) + ><1150_ i x10 — D.92(2573)
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~ e -t known
J 10 2.0 [ *% i 05 |- ¥, ( :
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o !
g, 1 | X(2690)

E i — DSJ(286O)
o . . | ; | | (new state)
/ 24 26 28 3 24 26 28 3 24 26 28 3 yellow area:

D° K*) GeV/c? °K*) GeV/c? m(D* K%) GeV/c? :
.m( ) Cev/e m(D"K") Gev/e ( 2 / D sideband regions
dotted line: reflection from
CE-MC D51(2536) — D*K
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Inclusive study of DK - D_,(2573)

DOK—I— / D—I—KO PDG: m(Ds(2573)) = 2573.5 4+ 1.7MeV/c?
S M(Dy(2573)) = 15 + 5MeV/c2
e Improvement for D 2(2573) ﬁ

(fit to all
decay modes)

events/20 MeV/c?
n

o

24 26 28 3 24 26 28 3 24 26 28 3

Data: 240 fb!
m(D° K*) Gev/c? m(D° K*) GeV/c* m(D* K’%) GeV/c?

PRL 97, 222001
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Inclusive study of DK - D_,(2860)

DKt / DTKY

e New resonance:

final state DK — natural spin-parity
JP =0T, 1—,27...

' Yo Y miVa

I\«V/\.‘

™ I aYeaYalal B ~—~ ] - — ] ~— AN A _\ 1 I-r) o
m(Dg,;(2860)) = 2856.6 + 1.5 £ 5.0MeV/c4 (fittoall
(D, ;(2860)) = 47 + 7 + 10MeV /c? decay modes)

L v

Ln

events/20 MeV/c?

24 26 28 3 24 26 28 3
m(D° K*) GeV/c? m(D° K*) GeV/c?

o

x103

-no signal in MC
and sidebands
-no reflection
from DK
-checked K/mt
K/p misident.

24 26 28 3 Data: 240 fb!
m(D* K%) GeV/c?

PRL 97, 222001
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m(X(2690)) = 26 OOILI-I:)IVIEV/L (fit to all
M(X(2690)) =112+ 7 + 36MeV/c“| decay modes)
x10% |
L0 Another new resonance at 2690 MeV/c??
- . L9
° Or just a reflection?
Q - no signal in sidebands and cc-MC
>0 - also seen in other places...
$
o
0
2.4 26 28 3
m(D° K*) GeV/c?
Data: 240 fb’!

PRL 97, 222001
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DKt / DTKY
'Y VoYl TN r\_nn 1A | . EBD-
m(X(2690)) = 2688 &+ 4 + 3Me / (fit to all s
M(X(2690)) =1124+7 + 36|\/|eV/ decay modes) ¥
x103 \ /'a% S— 1 ]
) . :+++ Belle observation, J =1 R e ‘;.;’m&néiwé
§ 10 0 7+H+*+++ BT — DOX X — DOK™ | hep-ex/0608031
g L 2_}"I2I9+* VAR Y 1 ONAA~AN// 2
= 7 2 m(X) =2715x11 = 13MeV/c
J s M(X) = 115:I:20:|:34I\/|eV/c
v
<
Q
o
0
24 26 28 3
m(D° K*) Gev/c?
Data: 240 fb™!

PRL 97, 222001
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Inclusive study of DK - X(2690)
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Charmed Baryons

Charmed baryon mass (GeV)

=c(3123)T — o
— + (preliminary
=c(3077) :> results)
=.(3055)t ——
A:(2940)T  =.(2980)F
254 A.(2880)T Y
=
04 2
B
:
— 0.2
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_,s(BaBar)
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Discovery of QY
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Discovery of A.(2940)
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Decay mode D%
Known state A.(2880) 1

New state A.(2940)*1

First observation of charmed
baryon decay to D and light
baryon

no signal in Dt p
— Isospin 0
— both /\C

% 2.9 B 3 1
0 2
m(D p)/GeV/c f,r,nl A - (’288@‘\‘5“\
- |’(/\c(2880)‘|‘)
PRL 98, 012001 r l/\bl\ggé,unl )

II

)

2881.9+ 0.1 +£ 0.5MeV/c
5.8+ 1.5+ 1.1MeV/c?
2939.8 + 1.3+ 1.0MeV/c?
17.5+ 5.2+ 5.9MeV/c?
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Excited charm-strange baryons

ANTKO AFK—7t
ANYK= AFKOn

ANTE=7nT7~ gnificant
NS Kgrta=  signals
gg*@}m lllllllll N
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search for decays through intermediate
resonant states:

:)

/Ea Y, B =l = —|——|— T — |~ fAAAac )\

> (2455)TTK ™ /3 .(2455)"K
20(2520)"'"'_1( /26(2520)"[(5
ZC — Ac7T

/

)CQD

a) m(AZ7T) within £6.7MeV /c2
around X .(2455)T+ mass
(3 natural widths)

b) m(AT#T) within £30MeV /c2
around X.(2520)1T+ mass
(2 natural widths)

(same for neutral modes) Data 384 fb-!

p* > 2.9GeV/c

hep-ex/... (preliminary)
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?BABAR

Excited charm-strange baryons
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Data 384 fb!

hep-ex/... (preliminary)
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Excited charm-strange baryons

2T ?BABAR

— g —C(3077)—|— —_—
N-fg 90 9 _p(zggg)-l— E New state: :c(3055)+
& 80 E : —
z ™ —6(3055) E Evidence for :0(3123)+
S 60 =
3 50 3 =(3055) T
5 40 H 3 [Mass ( MeV/c? ) 3054.24+1.24+0.5
* 30 f ﬁi@ Width ( MeV/c? ) 17+6+11
2 iaiie Yield 218 + 53 + 79
10 '} — Significance 6.40
Ll0p 50(3077)+ =.(3123)F
51201 b) | /_:
2100 ] F{ E =.(3123)T1
= wof ' H] Hﬂ }ﬂ 1 |Mass ( MeV/c? ) 3122.9+1.34+0.3
g F }H Sae }j Width ( MeV/c? )  4.4+3.4+17
2 *F (| ] Yield 101+£34+9
e E Significance 3.60
20 =
AR . A I R Data 384 fb-!
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M(AK ") (GeVic?) hep-ex/... (preliminary)
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Summary

e New open charm meson discovered: D 7(2860)
* Next: Confirm X (2690) (= Belle D ,(2700) ?)
* Precise measurement of D ; parameters:
D7?5(2317), D41 (2460) mass
D.1(2536) mass, decay width

e New charmed baryons discovered: zo AC(2940)‘|’
=.(3055)T =.(3123)T (prelim)
« Confirmation / Improvement of =c(3077)%  =.(3077)T

=.(2980)1t A(2880)T

>—) see other talks on Babar charm/charmonium physics:
- Charm decays, A. Oyanguren
- DO Mixing, J. Coleman

- Quarkonium spectroscopy, G. Cibinetto
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Backup Slides
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B ?BABAR

The BaB ar-EXperiment

Electron-Positron Collider: PEP-1I / SLAC

V/(8) = m(Y (45))c? = 10.58GeV

Peak Luminosity 1.21 - 103%cm—2s—1

Integrated Luminosity BABAR Detector
(10/99-07/07) 447fp~1  Instrumented

Flux Return

1.5T Solenoid

Drift Chamber

o(bb) = 1.05nb

o(cc) = 1.30nb
iyl

N(bb) = 469 - 10°

N(cc) = 581 -10°

e (9.0 GeV)

Electromagnetic

Calorimeter
Cherenkov Detector

Good PID, Tracking (DIRC)
and Vertexing

Silicon Vertex
Detector
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Charmed strange mesons

* Known states

* New states
—— Close et al. (2006)

New potential e 37
model (2006) E i
reproduces data %“2_3 — -
better: g | .
Close, Thomas, 26
Lakina, Swanson =
(hep-ph/0608139) 245
other models: i
van Beveren, Rupp 2.2~
(hep-ph/0606110) : ———
Colangelo ol
(hep-ph/0607245) -
P - —
J =0 1

17 2%
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D.,"(2317), D.,(2460)

. ?BABAR
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Inclusive study of DK - D_,(2860)

DOKT / DT Kg‘ final state DK — natural spin-parity
JP =0T, 1—,27...

¢ nNew resonance
m(D,;(2860)) = 2856.6 = 1.5 + 5.0MeV/c? (fit to all

e N N

M(Ds;(2860)) = 47 + 7 & 10MeV/c? decay modes)
J 600 [ = = 1500
% _& (CI) IH (b) 200 - (C) fﬁ (d)
=
R 400 jfh | 500 #ﬂ[ - ﬂ% 1000 .% #
[ | B II B |I |
‘Eznn — Q)F)r. 250  { ;} A )l | 500 {”sj |
C B + }3 - {f \
% 0 L h | lﬁJLII 0 H 0 I ﬁ |++ 0 By 4 m
2.8 3 28 3 2.8 3 28 3
m(D K) GeV/c? Data: 240 fb-!
background-subtracted spectra PRL 97, 222001
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