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The SELEX Experiment

. Report of unusual DSJ(23 17) and D,(2460) states prompted
search for additional narrow D, + pseudoscalar channels in the

vicinity of the next generation of orbitally-excited states near
2600 in SELEX, the Fermilab charm hadroproduction expt.

 SELEX has good photon detection to go along with precision
vertexing and superb RICH particle ID

* The 600 GeV 2 beam produced clean D sample (S/B > 5/1),
but with large production asymmetry favoring s-quark state.

* Check photon energy scale on 7t°, X° decays. Good to < 2%
over full photon energy range (2 — 150 GeV)
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SELEX(E781) Photon Detectors
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n signal in CHARM trigger
(0.1% of total data)
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New charm-strange meson
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Look For D, (2632) — DY K*
D(2632)
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D.,(2632) Branching Ratios

m Most models say that DY K* coupling should be much
bigger than D" 1 for cs state

m Phase space favors DY K* mode by x 1.5

m We see 3x as many D" 1 decays as DY K*

SURPRISE: T'(DY K*)/ I(D," 1) = 0.14 +/- 0.06
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Ds (2632) summary

Mass 2635433 State Ds (2632) | Ds(2632) -
2 — Dsn D'K
mass 2635.4+3.3(2631.5+1.9
Sign. 6.2c 53¢

Events |43.4+9.1 |14+45

x>/ ny 1.10 0.77

600 800 1000 1200 1400
AM = M(K'K'" n) - M(K*'K'nt") MeV/c®

And 1t’s not seen 1n €” ¢ production at
CLEO (PIC04) or BaBar (ICHEP04)!
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Look at D.(2112)

| Treat Same Way as D 1

mass difference:
143.7(1.4) MeV/c®

Evenis/.Q] GeV/ic?

Sep: 221 evens * Mix 25 photon events with each DS
to get uncorrelated background shape

significance: 4.8 6

» Renormalize and subtract: fit signal
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D(2112) Production at CLEO, SELEX

CLEO: D,*(2112)/ D, =0.59 + 0.03 £ 0.01
SELEX: D *(2112)/ D, = 0.24 + 0.06

These numbers are different!

Correct SELEX D, yield for new signal contribution (55%):
SELEX: D/ (2112)/ D, — 0.53 £ 0.13
New SELEX signal is NOT related to D,"(2112) production.

Different production mechanism ( large SELEX D~/ D™ ratio!)
Is this new state not just cs?
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Conclusions

« SELEX reports a new narrow D candidate at 2632 MeV/c?,
decaying into D, and D'K*: T'(D? K*)/ I'(D,"n) = 0.14 £ 0.06.

» These decays are not seen 1n careful searches at B factories

 SELEX evidence favors production mechanism with large
asymmetry from X~ beam. No such effect in e" e D, data.

« Combination of unusual production and unusual decay mode raise
questions about whether this state can be cs. For example,
tetraquark models can account for both production and decay

* Finding the state in hadroproduction and not in €* e” suggests
unusual quantum numbers.
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Mass distributions - Exclusive trig (N, 3-5)
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Single Photon States
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N and D, selection

350 400 450 500 550 600 650 700 750 800
M(yy) MeV/c?

30 August 2004

M(KKr) GeV/c?
L/c > 8, pvtx <8
IM(KKT) — 1968.5|< 25 MeV
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X single charm states
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CHARM trigger <n,> =10, <n.> =8

¥ mass peak
for Eyy > 10
GeV

3000

Events / 4 MeV
[ %]
S
T

2000
1500
1000

500

IIII|IIII|IIII|IIII|IIII| IIIIIIII
l:IIZI 61 02 03 04 05 06 D07 D08

M(yy), GeV

18

o of mass, MeV/c2

Mass, Mev/c2

30 August 2004

-uw lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

PDG mass 1%

Fitted t° mass

i

o } PP
L o T a gl

n® width

0 50 100 150 200
Energy, GeV

J.S. Russ CMU DPF 2004



-

Events/10 MeV/c™

Check n 1n events with D" candidates
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sum 762
615
<N(1)> / Dy

Subtract signal ns: n/evt is
0.12 £ 0.05 compared to
0.05 £ 0.009 for all evts.
(Dis)agree at 1.4c level

J.S. Russ CMU DPF 2004



	First Observation of the DsJ(2632)
	SELEX Collaboration
	The SELEX Experiment
	SELEX(E781)  Photon Detectors
	h signal in CHARM trigger
	New charm-strange meson
	Look For Ds (2632) ? D0 K+
	DsJ(2632) Branching Ratios
	Ds (2632) summary
	Look at Ds(2112)
	DsJ(2112) Production at CLEO, SELEX
	Conclusions
	Backup Slides
	Mass distributions - Exclusive trig (Nch 3-5)
	Single Photon States
	? and Ds selection
	SELEX single charm states
	CHARM trigger <nch> = 10, <n?> = 8
	Check h in events with Ds+ candidates

