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Why Charm Threshold?

Run: 109734 Event; 1

 Large production ¢, low decay multiplicity
e Pure initial state (DD): no fragmentation

* Double tag events: no background
 Clean neutrino reconstruction
* Quantum coherence:

aids D-D mixing and CPV studies
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Motivation

D> vty &1,

*D—>PIlv:V,&V, alsof(q?)

* Improve oV, /V , &0V /V

* Improve oV,y/V,4 & 0V, /V  via B mixing
e Unitarity checks of V. CKM

* Definitive glueball searches

» CPV, D-D mixing, rare decays
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CLEO-c Run Plan

Started Nov 2001

2002: Y(1S), Y(2S), Y(3S),... ~1-2 fb-! each
Spectroscopy, matrix element, I,
10-20 X existing world’s data set

CLEO-c

2003: w(3770) — 3 fb!
30M DD events, w/ 6M tagged D decays
(310 times MARK III)

2004: Vs ~ 4100 MeV — 3 fb'!
1.5M DD, events, w/ 0.3M tagged D, decays
(480 times MARK 111, 130 times BES)

2005: w(3100) — 1 fb!
1 Billion J/y decays
(170 times MARK 111, 15 times BES II)
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CESR-c Accelerator

* Modify for low energy operation:
w/0 extra radiation damping, L ~E* (L ~1.3x 10 @ Y(4S))
w/ wigglers (transverse cooling), L ~ E? ( cost $5M )

Expected machine performance:

\s L (1032 cm=2 s)
3.77 GeV 3.0
4.1 GeV 3.6
3.1 GeV 2.0

 AE ~ 1.2 MeV at J/y

beam
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Tagging Technology

Pure DD/D D, production: y(3770) — DD
Vs ~4140 — DD,
Large branching fractions (~1-15%)
High reconstruction efficiency
— High net tagging efficiency ~20%
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Absolute Br’s w/ Double Tags

~ Zero bkgnd in hadronic modes
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Br(D—>Plv)/t, =T=v|V cql?
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Semileptonic Decays
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Compare to B Factories

CLEO-c BaBar Current
2-41b-1 400 fb-1 Knowledge
f D 2.3% 10 - 20% NA
f Ds 1.7% 6 - 9% 19%
Br(D+->Krn) 0.7% 3-5% 7%
Br (Ds -> ¢ ) 1.9% 5-10% 25%
Br(DO->Kn) 0.6% 2 -3% 2%

|

Statistics limited

Systematics and bkgnd limited
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V&V

CPV in SM: V_CKM

Vi Vs Vi 3 angles + 1 phase (CP violating)
V= (Vcd Vs Vcb) Hierarchy: ~1, ~A, ~A?, ~A°
Vie Vis Vi (L~ 0.22)

0.3
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Expt’l Goal: Overconstrain V. CKM
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 Gluons carry color charge = binding: Glueballs = | gg > and Hybrids = | qqg >

C
« Radiative ¥ decays: ideal glue factory _ ]mw@

« CLEO-c: ~10° J/¥ decays = ~ 60M J/¥ — yX v
400
Partial Wave Analysis
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J/Y — v X Inclusive y - Spectrum

2770301010

45000 27500 ! MC -
« Inclusive y -spectrum 40000 25000 ., o i
Search for monochromatic y 350003— 22500 "~ f ’;2220)
E.g., 24% efficient for £(2220) 300005_ 200000l L 5763
~10~* sensitivity for narrow resonances - In (E, /1MeV)

25000
» Modern 47 detector

Suppress hadronic bkgnd: J/y—>n0X 20000

I

* Huge data set 15000

Plus yy and Y(1S) data 10000
5000
Determine JPC and gluonic content %_2 64 66

f, (2220)
f, (2050)

T

}

77(1440)

68 70 72 714
In (E,, /1MeV)
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93% of 4n
c,/p =0.35% @1GeV
dE/dx: 5.7% © @minl

93% of 4
o./E = 2% @1GeV
= 4% @100MeV

15T - 1.0T o1doaot-noz
Supasr;nennﬂl;hng Ring Imaging
Cherenkov

f‘

Stereo Wire 83% of 4r

Tracker 87% Kaon ID with
s 0.2% = fak 9GeV
Wire Drift NS Yo TT 0 9Ge
- Chamber SdnS NG Y A

Cesium lodide
Calorimeter

CLEO III Detector
= CLEO-c¢ Detector

Latency = 2.5 us

Trigger : Tracks & Showers Pipelined

Data Acquisition:
Event size = 25kB
Thruput ~ 6MB/s

Muon Iron

85% of 4n
p>1 GeV

Chambers | Yoke
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5100
(2373)

L [E ,
I

@1300

BESIII

Magnet:
- 0.4-0.5 T existing BESIl magnet
-1 T Super conducting magnet

MDC: small cell & He gas
c,,~130 pm

Gplp = 0.5% @1GeV

dE/dx=6%

TOF:
o =80 ps Barrel
100 ps Endcap

EMCAL: Csl crystal
o /E =2.5% @1GeV
c,=0.5 cm/\E

Thanks H.S. Chen

Muon ID: 9 layer RPC

Trigger: Tracks & Showers
Pipelined; Latency = 2.4us

Data Acquisition:
Event rate = 3KHz
Thruput ~ 50 MB/s
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Summary

» DD threshold running;
- key kinematic advantages

- huge physics reach: fj,, fy,, f.(q?), V_CKM, ...
+ Physics: Fall *03 (CLEO-c) &2006 (BESIII)
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