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‘ Motivation /Background I

Hadronic decays are rich in information about QCD

e Hadronic decays give rise to difference between DT and DV lifetimes

e Suppression of DV — 77 to DY — K K proved importance of final state
interactions in charm decays

e Hadronic decays can provide information on relative strengths of decay
diagrams (spectator, W exchange, annihilation, etc.)

e Resonant analyses of charm decays can also provide information on light
resonances

e The charm sector is rich (maybe too rich) in hadronic decay modes

Accessing information from hadronic decays can be difficult

e Branching ratios are fairly simple to measure
e Resonant analyses of multi-body final states are not so easy

— Resonant parameters often not well known
— Quantum mechanical interferences complicates the analysis
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e £791 and FOCUS used EM and hadronic calorimeters to loosely trigger on hadronic
events slightly enriched with charm. Goal is charm production and decays.

especially charm-strange baryons.

used online vertex trigger based on miss distance. Goal is high-xr baryons,
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e Deviations from naive weak prediction give information about QCD
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Branching Ratios (D™, D7 — K,h"h™h")
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D™ — K,k — FOCUS preliminary
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e Normalize to another mode to account
for production asymmetries
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Branching Ratio (27— pK ™ n")

e Only Cabibbo-suppressed decay of a charm-strange baryon ever seen
e [irst observed by - also seen by FOCUS
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Resonance Analyses (Dalitz Plot)

e For three-body final states, a Dalitz plot shows resonant contributions

e Fitting the Dalitz plot requires a coherent analysis allowing for
interferences, different relative phases, etc.

Dalitz plot analyses shown:

o DT = KTK—7+ (FOCUS)

e DI — ntr—xt (E791 & FOCUS)
e D" — nfr—xt (E791)

e D" — K ntnt (E791)

e D" — K r—nt (FOCUS)

e D — Ktn—nt (FOCUS)




FOCUS Dt — K~K*r" preliminary analysisl
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e Will look for direct CP violation by comparing D' & D~ Dalitz plots



D — w~ "™ Dalitz plot analysis

Interaction can proceed in two ways:

Annihilation diagram Via resonance which couples to KK & 7w
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e f1(980) is an example of a resonance which couples to KK and 7

e Significant p(770) would indicate annihilation diagram contributions



‘FOCUS DS — m~a* " preliminary analysisl
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E791 DT, D;f — n~n ™ analysis
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e ['it for resonant amplitudes and phases

e Large errors on fp(980) and fi(1370)
parameters = fit for these parameters
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a) No ¢ in model (CL = 107°)

b) o in model (CL = 75%)
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‘3791 D™ — K- n ™ preliminary analysisl

Standard fit, known resonances: CL = 10— 11
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‘FOCUS D™ — K n~ 7™ preliminary analysisl

Doubly Cabbibo suppressed decay
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‘FOCUS DT — Ktn~a™" preliminary analysisl

Singly Cabbibo suppressed decay
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‘ Conclusions I

e You can never have enough statistics in charm hadronic decays
e Charm hadronic decays can be used to investigate light resonances:

791 FOCUS
Resonance M (MeV/c?) 1 (MeV/c?) |M (MeV/c?) ' (MeV/c?)
o AT8T5 17 32415421
K 797x19+42 410443485
f0(980) 975342 444242 982 39
fo(1370)/50(1475) | 1434+184+9 17243246 | 147348 112417
K§(1430> 1459+7x6 175+£12+£12

e Fixploring the nature of final-state interactions is ongoing
e Evidence for W-annihilation contributions seems to be lacking so far

e Resonant analysis will allow direct CP violation searches of
multi-body decay modes

e FOCUS will have its hands full analyzing many decay modes

e Hopefully the eTe™ experiments will also contribute



