Charm – Recent Experimental Highlights

Reunion DPyC July 2, 1999 Jürgen Engelfried, Instituto de Física Universidad Autónoma de San Luis Potosí

Outline • Physics Overview • The “typical” experiment • Production • Spectroscopy • Decays • Conclusions

Selection is biased (but not totally. . . ) towards Fixed Target and Baryons. (Preliminary) Results from:

CLEO, E687, E791, FOCUS, SELEX, WA89 E690: See talk by Marco Reyes

Charm

Production:

– Mass: 1.5 GeV/c^2 (or not?) – Non-Pertubative QCD – Intrinsic charm?

Spectroscopy:

– QCD Potential Models

Decays:

– CKM Matrix Elements: Unitary? New Physics? – Wavefuncions of quarks – Test of HQET

Important to know by their own rights But also needed as input (B, Kaons)

Experimental Setup

To do a good job on charm, you need: – High Statistic

(charm cross section small) – Good Trigger or Software Filter (σc ≈ 10−3σtot) – Extremely good Silicon Detectors (sec. vertex, lifetime) – Extremely good Particle Identification (proton, kaon) Or even better: All of the above!

Fermilab View 1

Fermilab View 2

E791 Collaboration, Phys. Lett. B 371 (1996) 157

WA89: Σ− Beam

WA89 Collaboration, Eur. Phys. J. C 8 (1999) 593

E791 Collaboration, submitted to Phys. Lett. B, hep-ex/9906034

SELEX Collaboration, hep-ex/9905003

E791 Collaboration, submitted to Phys. Lett. B, hep-ex/9906034

WA89 Collaboration, submitted to Eur. Phys. J. C

Spectroscopy

New: Ξ′c, Ξ∗∗c , better Σc Usually measured: Mass(X+πγ) − Mass(X)

M(Σ^0_c ) � M(Λ^+_c ) = (167:38 � 0:29 � 0:15) MeV/c^2 M(Σ^{++}_c ) � M(Λ^+_c ) = (167:76 � 0:29 � 0:15) MeV/c^2

E791 Collaboration, Phys. Lett. B379 (1996) 292

CLEO Collaboration, Phys. Rev. Lett. 82 (1999) 492

M(Ξ^{+0}_c ) � M(Ξ^+_c ) = (107.8 � 1.7 � 2.5) MeV/c^2 M(Ξ^{00}_c ) � M(Ξ^0_c ) = (107.0 � 1.4 � 2.5) MeV/c^2

CLEO Collaboration, Phys. Rev. Lett. 82 (1999) 492

Decays

Most PDG98 values are dominated by E687

PDG, Eur. Phys. J. C 3 (1998) 1 E791 Collaboration, accepted in PRL, hep-ex/9903012 CLEO Collaboration, Proceedings Moriond 1998 E791 Collaboration, Phys. Lett. B 445 (1999) 449 WA89 Collaboration, Phys. Lett. B 358 (1995) 151 E687 Collaboration, Phys. Lett. B 357 (1995) 678

New Lifetime Measurements

– E791: Measurements of Lifetimes and a Limit on the Lifetime Differences in the Neutral D-Meson System (accepted in PRL) Lifetime of D0 → K−K+ (CP-even final state) τKK = 0.410 ± 0.011 ± 0.006ps Lifetime of D0 → K−π+ (equal mixture of CP-odd and CP-even final states) τKπ = 0.413 ± 0.003 ± 0.004ps Used to set a limit on decay width difference and mixing

– Ds Lifetimes

E791: τ = 0.518 ± 0.014 ± 0.007ps

(Phys. Lett. B 445 (1999) 449) CLEO: τ = 0.475 ± 0.024 ± 0.025ps (Proceedings Moriond 1998) This, together with D0 lifetime, is first significant measurement of lifetime difference: τD_s/τD0 = 1.193 ± 0.027

SELEX

SELEX Collaboration, Publication in preparation

FOCUS

Will have > 106 reconstructed charm!

First Observation of Cabibbo-suppressed decay Ξ+c ! pK�π+

Final Numbers:

Observed 150 ± 22 Events B(Ξ^+c → pK−π^+) B(Ξ^+c → Σ^+K−π^+)

= 0.22 ± 0.06 ± 0.01

B(Ξ^+c → pK−π^+) B(Ξ^+c → Ξ−π^+π^+)

= 0.20 ± 0.04 ± 0.01

SELEX Collaboration, will be submitted to PRL next week

Conclusions

• Very active research going on • I did not talk about most of the interesting results • “Old” (E791, WA89, E789, E690, WA89, . . . ) and running experiments (CLEO, LEP, HERA, . . . ) are publishing • “New” experiments (FOCUS, SELEX) are coming up • Plans for future experiments (COMPASS, CLEO3, B-Factories)