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I can't hear you.
f you have a question,
plagse wmte 1T down!

DPF May 2002 lan Shipsey

| am completely deaf
| communicate by lip
reading

BUT lip reading obeys
an inverse square law

Please write down your
guestions

Pass them up to me

| will read out your
guestion before
answering It




CLEO-c : context

E 8 T T
*  Accelerators at the Y'(4S)

perBaBar

CLEO 10°F KeK - —10 36
Major ' BB - "5" é Iiolg%B/year
contributions 5’} / ® 3
to B/c/t physics %G; year cesr ® ]
But, no longer : ® Thread
competitive. < 1 #1
LaSt Y(4S) run 10:9:8_0 ? 19I85+ - 19I90 +19I95 ZOIOO * 20I05 + 2010
ended June 25 ‘01
|| [ |- ¢Ciig ¢%Tf:)year
e (*) CLEO
Lpeak 1 Cm S d‘dt #B's 1(? No longer
ON OFF ik
CESR/CLEO(*) 1.3 16.0 6.7 34 Belle/ BaBar
KEKB/Bdlle 7.2 76.8 (ON+OFF) ~140 ON/OFF
PEPII/BABAR 4.6 87.5 (ON+OFF) ~165 May 1702
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CLEO-c : the context

This Flavor Physics: is In “the sin2b era” akin to precision
Decade  Z. Over constrain CKM matrix with precision
Thread #2 Mmeasurements. Limiting factor: non-pert. QCD.
LHC may uncover strongly coupled sectors in the
The physics that lies beyond the Standard Model
Future  the | ¢ will study them. Strongly-coupled field
Thread #3 : i :
theories are an outstanding challenge to theoretical
physics. Critical need for reliable theoretical
Example: techniques & detailed data to calibrate them.

The Complete definition of pert & non. Pert.QCD. Matured
Lattice over last decade, can calculate to 1-5% B,D,U,Y ...

Charm at threshold can provide the data to calibrate QCD
techniques ® convert CESR/CLEO to a charm/QCD factory

“CLEO-c/CESR-C” 4
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CLEO-c Physics Program

*flavor physics: overcome the non pert. QCD roadblock
e CLEO-c: precision charm abs. branching ratio measurements

Leptonic decays ~ Semileptonic decays: Abs D hadronic
. decay constants VCs Vcd unitarity Br's normalize
& form factors B physics

Tests QCD techniques in
¢ sector, apply to b sector 2 Improved Vub, Vcb, Vtd & Vts

e strong coupling in Physics beyond the Standard Model

*CLEO-c: precise measurements of quarkonia spectroscopy &

decay provide essential data to calibrate theory.
*Physics beyond the Standard Model in unexpected places:

CLEO-c: D-mixing, CPV, rare decays. + measure strong phases

CLEO-c will help build the tools to enable this decade’s
flavor physics and the next decade’s new physics.
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Goal for the decade: high precision measurementsof V ., V4, Vi Vigs

V. V4 & associated phases. Over-constrain the “Unitarity Triangles’
- Inconsistencies® New physics!

dvVud/Vud 0.1% dVus/Vus =1% dvVub/Vub 25%

< e < <!
CKM nE—= n KEee——% n |B =% B
Matrix
current dvcd/Ved 7% dVes/Ves =11% | dVcb/Vcb 5%
Status: < <! < 1T

DQTJ DQQB-_\\.B

W= cs
dvtd/Vvtd =36% dVts/Vts 39% dVtb/Vtb 29%

— . Y,
B, B& B, |, B=mEg,| ‘—

Many experiments will contribute. CLEO-c will enable precise new measurements
at Bfactories/Tevtaron to be trandated into greatly improved CKM precision.
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Lattice predicts fg/f; & fgdfps with small errors

If precison measurementsof fy & f.existed (they do not)
We could obtain precision estimatesof fg & fg,

and hence precision deter minations of V,; and V
Similarly theratio f,/f, checksfg/fg,
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| mportance of absolute charm
semileptonic decay rates.

IV ckml?
dG _ GZ | T —
dqz 24; | | | 1:+ (qZ) |2 \\ 4_lf(qZ) |2

|. Absolute magnitude & shape of form factors are a stringent test of theory.
I1. Absolute semileptonic rate gives direct measurements of V ,and V .
11 Key input to precise Vub vital CKM cross check of sin2b

" @
@ @

1) Measure D® p form factor in D® pln. Calibrate LQCD uncertainties.
2) Extract V , at BaBar/Belle using calibrated LQCD calc. of B® p form factor.
3) But: need absolute Br(D ® pln) and high quality dG(D ® plIn)/dEp neither exist

HQET
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The Importance of Precision
Charm Absolute Branching Ratios |

V4 from zerorecoil inB® D*I™n

CLEO LPO1

Ca v N, =(469£14+20+18) 10°

Fw)[V
|

CLEO has single most precise V4
—}~ by thistechnique (so far)

Stat: 3.0% Sys4.3% theory 3.8%
Dominant Sys: g,slow, form factors

Preliminary
LiiAs 12 ias 18 iss L4 ias

& B(D->Kp) dB/B=1.3%
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The importance of precision
absolute Charm BRs |

HQET spin symmetry test G(B°® D"'h )
G(B°® D'}

Test factorization with B ® DD,

=1

Understanding charm content of B decay (n.)
PrecisonZ® bband Z® cc (R, & R

AtLHC/LCH® bbH® cc
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800 ||
% 10 "
=] / I".‘

One day scan of the Y ¢ m -t )

CESR (1/29/02) 400 |~ 1y 10% . +
L(@Y (4S)= 1.3 x 103 | (~BES) 1 +
-CESR-C: Y® JYpp )
-Modify for low JY ® mm O L TN
energy operation: | *yg | (1032 C2 Sl)
eadd wigglers for

transverse cooling | 3.1 GEV 2.0

(cost$am) 1377 GeV 3.0

Expected machine

performance: 4.1 GeV 3.6

) + DE,... ~ 12 MeV at J/y
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CLEO-c Proposed Run Plan

2003: y (3770) — 3 bt (y (3770) ® DD) )
30 million DD events, 6 million tagged D decays C
(310 times MARK 111) 1
2004: S ~4140 MeV -3fbl E
1.5 million D D events, 0.3 million tagged D decays > O
(480 times MARK 111, 130 times BES) -
A 3 year
__/ program
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1.5 T now,... 1.0T later 01 404101 -002
Superconducting fing Imaging
Solenoid Cherenkov I
Silicon Strip 83% of 4p
s /Ss_o/ggé)f Tracker 87% Kaon ID with
p/P = ¥.9970 0.2% p fake @0.9GeV
@1GeV | | Wire Drift Dpleked
dE/dx: 5.7% p @minl Chamber A \
93% of 4p Cesium lodide ' \\ f

S/E = 2% @1GeV
= 4% @100MeV

Calorimeter %

CLEO Il Detector
— CLEO-c Detector

Trigger: Tracks & Showers
Pipelined
Latency = 2.5nms

Data Acquisition: Muon Iron

Event size = 25kB
Thruput < 6MB/s

85% of 4p
For p>1 GeV

Muon
Chambers Yoke
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CLEO Il 2001 PRELIMINARY
B =D B"—D°K
sol | | | | | I
Without Without
RICH cut RICH cut

i
[}

H%L

With
RICH cut

Events/2.5 Ge\:’ﬁc2

401

0

With
RICH cut

Events/2.5 MeVic”

Nl o 1], nA

5.200

5.260

5.3006.200

5.250 B5.300

Beam Constrained Mass (GeWcz)

Yield
B® Kp
29277

B(B-® DOK-) =

(3.8 £1.3) x10-4 CLEOII1I
(2.9 +0.8) x104 CLEO 11
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How well does CLEO |1l work?
oresented at LPO1

118 CLEO Il were

(— —_
B0 > KE gt
CLEO Il 2001
2o IPRELIMINARY

L Without RICH cut
1: ﬁuﬂ_ﬂﬂmﬂ ruﬂ all

e " "
-CLEO Il 2001
2 FPRELIMINARY

With RICH cut

AL Aol

52 8,22 8,24 5,26 528 83

Beam Constrained Mass (GeWcZ)

BR(B® Kp)(x10-)
CLEOI11 CLEO(1999)
1864339 18829413

(Preliminary)

Rare B BR(107°)

CLEO Il CLEO Il BELLE Theory
AWAY —a— | o ‘
4]
AVA )
| .
‘ won’ ‘o °
N o
K°m - =
K7’
o |
__._
KK -
L 4
|’< 4]
o 3
K'K °®
| | |
1.0 10.0 100.0

CLEO 111 works well

Good agreement: between CLEOI 11
& CLEO 11 & with BaBar/Belle
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y (3770) events. smpler than Y (4S) events

Y (4S5) event: y (3770) event:

S B 1707 e 1

T DKo Do® Keen

Charm events produced at threshold
are extremely clean

eLarge s, low multiplicity

*Pure initial state: no fragmentation

«Signal/Background is optimum at

threshold
DPF May 2002 lan Shipsey




Tagging Technique, Tag Purity

-y (3770) ® DD s ~4140 ® DD,

Charm mesons have many large branching ratios (~1-15%)
High reconstruction eff
® high net tagging efficiency ~20% !

Anticipate 6M D tags 300K D, tags:

D® Kptag. S/B~5000/1! p ® fp (f® KK) tag. S/B ~100/1

10 ol T

T

T
] 107 = —1 -
104 ﬂﬂ_’_ e .ﬂ'-"" M C if ; :r:: 'IE:‘I-L'IU:;.::\? M C
= 1 b1 CLEO 1
% 103 g r"r“ll = 1.3 Mc:'\lc )} % l'.l3 z— Log
2 | 1 3
§ fLog 1 5. scalel
| 107 4 = =
st scale! 1 & e gl
10 | B 10
qpmqpru.qp H&‘ﬁr el
' }lﬂﬂ I I 1.86 I 1 33] ................
- M (D) (Gev/c®) - t-ed o (D) Eég:vmz) 200

| Beam constrained mass 16
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1500 —————————————— e o

~ Zero background in v _
hadronic tag modes 1000 | BRI
s | D"® Kp™p?
Measure absolute 2 | MC :
Br (D> X) with double tags 1
Br = # Of X/# Of D tagS ‘E;IGOI I I I 1.865 I I I1-|87(IJ I I 1|.87I5 I I 1I.8;0
Decay > L | Double | PDG CLEOc

fb!l tags (dB/B %)| (dB/B %)
D°® Kp* |3770|3 [53,000| 24 | 06
D'® K-p'p*|3770|3 [60,000f 7.2 | 07
D, ®fp 4140/ 3 | 6,000/ 25 1.9

CLEO-c sets absolute scale for all heavy quark measurements
DPF May 2002 lan Shipsey “




fysfrom Absolute Br(D,® ntn)

AR L AR "1 ¢ Measure absolute [folf_~ IV ckml®
= 1595:!’1#&5 KKax" 7] Br (DS ® rrn) / g
- R P -
80— Egyra* By V1S * Fully reconstruct
E - ey e one D (tag) N
3 - Requireone «Compute MM?2
ir— | additional charged  epegks at zero for DF® mn
: | D, ® tag track and no decay
T iy H .
- D, ® m !|! additional photons Expect resolution of ~M 0
) I L 1] Vs (Vcd) known from unitarity to 0.1% (1.1%)
Miv )" (GeV® ich
Reaction | Energy(MeV) | L fbt | PDG | CLEO-c
fos | D" ® m 4140 3 17/% 1.9%
foe |Dgt® tn 4140 3 33% 1.6%
fo, |D*® M 3770 3 UL 2.3%
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Assume 3 generation unitarity: for the first time measure
complete set of charm PS ® PS & PS ® V absolute form
factor magnitudes and slopes to a few% with ~zero bkgd
In one experiment. Stringent test of theory!

DPF May 2002 lan Shipsey
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CLEO-c Impact semileptonic dB/B

1:D°® K e*n 100
\ 90 -
2:D°® K™ e'n ]
3:D°® p-e*n 80~
. . 704 PDG
4:D°® r e’ n —_
S 60 -
5:D*® K%e'n s 501 [
. S o 40 A
6:D"® K ™e'n ol CLEO-C
7:D"® ple’n 20
8:D" ® r’e”
r’e’n 10 -
9:D,® K°e"n 0.

10 :D_,® K™ e"n
11:D,® fe'n

1 2 3 4 5 6 7 8 9 10 1

Decay modes

CLEO-c will make significant improvements in the precision with
which each absolute charm semileptonic branching ratio is known
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Determining Vcs and Vcd

combine semileptonic and leptonic decays to eliminate CKM

G(D* ® pln) / D+ ® In) independent of Vcd
Test rate predictions at ~4%

GD® fIn) / GD® In) independent of Vcs
Test rate predictions at ~ 4.5%

Test amplitudes at 2%
Stringent test of theory! I theory passes the test.....

D°® K €U dvcs/Ves= 1.6% (now: 11%)
|
D°® p e'u dVed/Ved=1.7% (now: 7%)

)| Use CLEO-c validated lattice to calc B semileptonic
form factor + B factory B® plv for precise Vub

DPF May 2002 lan Shipsey 2



€ 14 1 A
c 2 g

Vo =& - 1- %I 2 N O( Y
g -
CAS(L-r-ih) -AZ 1 =
g o

|Vud|? + |Vus|? + |Vub]?=17?
* With current values this test fails at ~ 2.7s (PDG2002)
|Vcd|? + |Ves|? + |Veb]2 =177
* CLEO -c: test to ~3% (if theory D ® K/pln good to few %)
Also 1st column

n Vudvedt| _——————>  NubVcb|

L — Compare ratio of long sidesto 1.3%
VusVes'] Also major contributions to Vub, Vcb, Vtd, Vts
22
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Compare B factories & CLEO-C

CLEO: f Dg: Dg® DggDs® m

(@) N CLEO-C BFactory
oo ; 3 fhL 400 fbl

@
[ ]
=

Systematics &
Statistics limited Background limited -
DM=M (mg) - M (im) GeV/c %
B Factory CLEO technique
with improvements

100

Events /(20 MeV /¢)

o

Br(D,® fp)
25

T I T T T I T T T I T T T T T
- 115 CLEO:
r Tega: KK KKaa'
- . 0o, . G

- Ecuta + tht cuts

- 07y tegs
| *orv tags
28 other tags

f=r]
(]

Br(D"® Kpp)

o
=

- CLEO-g

Candicates { 0.0 (GeVre™

B
|

Br(D° ® Kp)

gl 1l 1 1 1| now m I R R

Miv ) (Gey” ich 23



CLEO-c Probes of New Physics

D mix & DCPV suppressed in SM —all the more reason to measure them
DD mixing X =Dm/Gy =D&F2G y (3770)® DD(C = -1)
exploit coherence, no DCSD. /y (4140) ® gDD (C = +1)
Or=(J (x2+y?)/2] < 0.01 @ 95%CL (KpKp, KIn,KIn)
*CP violating asymmetries

* Sensitivity: A, < 0.01

e Unique:L=1,C=-1 CP tag one side, opposite side same CP

CP=tl- y(3770) ® CP=tl = CPV

*CP eigenstate tag X flavor mode Gronau, Grossman,

L _ . Rosner hep-ph/0103110
K'K™ = DCP_' y(3770)® DCP® K
Measures strong phase diff. CF/DCSD { y'= ycosd-xsind
Dcosd ~0.05. Crucial input for B factories X'= xcosd+ysind
Needed for gin B® DK



Probing QCD

® Veify tools for strongly coupled theories
® Quantify accuracy for application to flavor physics
°y and U Spectroscopy P Confinement, — Rich calibration

— Masses, spin fine structure Relativistic corrections and testing ground
_ _ Wave function for theoretical
* Leptonic widthsfor S-states— """ techniques >
. : BKTEK UD{9 | apply to flavor
— EM transition matrix elements__ iy faciors 0 physics
U resonances winter ' 01-summer’ 02 ~ 4 fb total

JY running 2005 10° J Y x 20 BES
o Uncover new forms of matter —gauge particles as constituents

— GlueballsG=|gg i Hybridsﬂ:bqq 1 Study fundamental
The current lack of strong evidence for thes; states TS ©F the theory

fundamental i1ssue in QCD.Requires detailed understanding of ordinary
hadron spectrum in 1.5-2.5 GeV mass range.
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Gluonic Matter

*GIUONS carry color charge. shoula oina:

g -But, like Jim Morrison, glueballs have been sighted

)5 'f too many times without confirmation....
*CLEO-c 15t high statistics experiment with modern 4p

detector covering 1.5-2.5 GeV mass range.

-Radiative y decays:ideal glue factory: = TFEEEEECO

*(60 M J/Y ® gX) ¢ T g

Inclusive g Exclusive:

Example: f,(2220)

TT

| T " I”.|I Ty

II.|

" BES'9644
€ 400 CL EO‘C 18K

= 300 +

IJ]
MeV
(4]
[=]
Q

- zoooo
6.4 6.5 6.6 6.7 6.B
In {Er £ 1 MaeW)

20000 1 ; 9].8 1.9 2.0 -2.1 M(iEK_) 2.3 . . 2.6
15000 . { corroborating checks:
roeee ’ 1 Anti-searchingg /Searchinj (19

_ .1 Note: with more data BESII no
mE longer see evidence of 1;(2220) 2




CLEO-c Physics Impact

e Crucial Validation of Lattice QCD: Lattice QCD will be ableto calculate with
accuracies of 1-2%. The CLEO-c decay constant and semileptonic data will provide
a“golden,” & timely test. QCD & charmonium data provide additional
benchmarks. (E2 Snowmass WG) B NSRS

0.1F \\f,”b E
ok TR .
Imaglne a W0r|d -08 -0.6 -04 -0.2 B 0.2 04 06 0.8
Where we have
theoretical

mastery of non-
perturbative QCD
at the 2% level
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CLEO-c Physics Impact

e Crucial Validation of Lattice QCD: Lattice QCD will be ableto calculate with
accuracies of 1-2%. The CLEO-c decay constant and semileptonic data will provide
a“golden,” & timely test. QCD & charmonium data provide additional
benchmarks. (E2 Snowmass WG) B NSRS '

Vv
RN

| | | | I L1 -
-08 -0.6 -04 -0.2 0 02 04 06 038

Imagine a world SR %

oo S
q.\\ \ Il

0.5
mastery of non- =0.4f \\ e :
perturbative QCD - ” \ E
0 eory Ve [N
IS UIIS 20 e errors = 2% ng ST T

08 -06 -04 02 0 02 04 06 08 3
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CLEO-c Physics Impact

« Knowledge of absolute charm branching fractions is now contributing

significant errors to measurementsinvolving b’s CLEO-c can also
resolve this problem in atimely fashion

« Improved Knowledge of CKM elements which is now not very good.

Ves |Veb | Vub [ Vitd | Vis

11%

1.6%

PDG Vcd
~_ | ™%
CLEO-c 17%
dataand
LQCD

The potential to observe new forms of matter- glueballs
& hybrids, and new physics D mixing/CPV/rare
Provides a discovery component to the program

™~

Competition? Complimentary to Hall D/HESR/BEPCII-BESI 1|

(All late decade none approved)

DPF May 2002 lan Shipsey
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The Road to Approval

*CLEO-C workshop (5/ 01): successful ~120 participants, 60 non CLEO
*Snowmass working groups E2/P2/P5 : acclaimed CLEO-c
« HEPAP LRPC * The sub-panel endorses CESR-c and recommends

that it be funded.”

CESR/CLEO Program Advisory Committee 9/01 endorsed CLEO-c
*Proposal submission (part of Cornell 5-year renewal) to NSF 10/ 01.
*External mail reviews uniformly excellent

* NSF Site visit panel; 3/2002 endorsed CLEO-c

 National Science Board will meet in August.

» Expect approval shortly thereafter

«See http://www.Ins.cornell.edw/CLEO/CLEO-C/ for project description

*\We welcome discussion and new members
DPF May 2002 lan Shipsey




The CLEO-c Program: Summary

- Powerful physics case Dliedis Wigs st &
- Precision flavor physics - finally ~ Lests QCD techniques

. : ids BABAR/Belle/
* Nonperturbative QCD - finally al
 Probe for New Physics e TE/ LAl

with Vub,Vcb,Vtd,Vts
eUnique: not duplicated elsewhere

* Highest performance detector to run @ charm threshold
e Flexible, high-luminosity accelerator
e EXperienced collaboration

e Optimal timing
e LQCD maturing

» allows Flavor physics to reach  on-perturbative QCD yet
its full potential this decade proposed in particle physics
e Beyond the SM in next decade

DPF May 2002 12n Shipsey 31
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Analysis Tools

U1|40:10'=-C?3

0.051-

*Qur estimate of CLEO-C reach has

been evaluated using simulation tools LSSl
developed during our long experience EUT:EANT\ Dp,
with heavy flavor physics 002

.01}

*Fast MC simulation: TRKSIM o\ !
eParameterized resolutions Ol e L Sl st
and efficiencies

200 T
eStandard event generators 175 °"5°%%n D@ fp ]
Excellent modeling of resolutions, EZ I
efficiencies and combinatorial bkgd 3 100t
. . . 3 75F
No electronic noise or extra particles ~ _}
2sf
*Performance validated with full R R DUl S T (e 1 0

M (KK x) (GeV)

GEANT simulation (CLEOG)
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FDsat aB factory Scale from CLEO analysis
—Search for DS -> D, g, D,->m

—Directly detect g, m Use hermeticity of detector to reconstruct n
—Plot mass difference but Backgrounds are LARGE!
*Use D, -> en for bkgd determination but precision limited by

systematics ) -
—FDs Error ~23% now (CLEO) RS | ]
400 fbrt ~6-9% - oo K tocan? i

i E +E,  cuts LEO‘C |

. 50— Sentra T Ttat

CLEO Slgnal 4_8fb-1 2 | 107y tegs

ré 2oFy tags

Excess of mover e fakes : 24 other tags
Background measured with electrons E [
N ' 1l )
o soo} '/ g I l
== ] i DS ® mMm 7
= 00} - g B 7
2 - ~
£ ool u _
€1

T} = _

A

DI\/IGZI\/I(ﬁJﬁg) = M(m)” GeVic R N L

Miv)® (Gev” ich
DPF May 2002 lan Shipsey A
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ISR Charm Events
at B Factories

Initial State Radiation photon reduces Cs - z D
_ D
D tag
Measurement #events
\ ....... > gtag
BaBar/Belle CLEOc o
500 fb!  3fbl D' study
Dt ® mm 330 1,221 ISR projections
D'® m 50 672 Mmade by BaBar show
e s ISR technique Is not
B E@®Kf PP 6’725201 Gggg% statistically competitive
s 21D ’ with CLEO-c.

Systematic errors are

also much larger.
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The f,(2220) :A case study

GI uebal Isare hard to pin down, often small data sets & large bkgds

ENIRIES/0.02n Gevet)

MARKI I
(1986)

New BES data does not

find the f(2220)!
(but not published)
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Evils 20 Wt

Exuril/12% Beh)

Eviri /[ 10 Wit

a0 F _.___\_I_h lr.“:__l._ B -::.;.:- ™ T
20 fF—" F b T e e —
o T BES
“HF o |'.' * -
L1 i -
1 :."t 1I'l._ u
= E— . d e B —1
=" bl R = m i
- ]"- ==

= . | ]
= 1|1_‘|' .J ' _Ia—F"'ﬂ_ e B | --1_|_r_ll:|r "I’r__ —l}h _r_.g_ I-:_‘I:l
™ T == ’ T=za : TTEs

=S et
L EI‘IEE[' af hMass Frverow (O™ e 2
x> 15 i a5 > 3 235 s §

ﬁ - ! ' & July, 10G]
T o, 1'9C
2 ,?,) . 1392 d
TE T LEAR
2 T og—= o 1998
M 1z 1.3 1.4 1.5 L& L7 |:»-: 1o

Momenta (e oy

Crystal barrel.  pp® KOKO,
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f (2220) in CLEO-c?

o
1.8 1.9 2.0 21 22 2.3 24 2.5 2.6

1.8 1.9 2.0 21 22 23 24 2.5 2.6

M(z" ") (GeV) M(=z°%=?) (GeV)
e " K*K- BES CLEO-C
= oo p'p° 74 32000
& 200 Hhc p°p° 18 13000
oS s. KK 46 18600
KK 2
CLEO-c has S 3 2350
i 9]0 32 8500
corroborating checks: hh _ 5000
Anti-search in Two Photon Data: f,(2220):
— CLEOII: GB( f, (2220)® pp/KKg) < 2.5(1.3) eV
@ — CLEOQO I1I: sub-eV sensitivity (new UL to appear ~1 week)
— Upsilonium Data: j (1S): Tens of events -
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Inclusive Spectrum Jy ® gX

LH

mm :_' E'a-'.s'm R | 1 1 1 1 ]
aco0o |- 25000 Inclusive photon
- 22500
88000 sooo spectrum a good
30000 G4 6.5 66 67 6.8
z In (B, /1 MeV) place to search:

monochromatic
photons for each
state produced

IIH|1IIIEIIII|H tlttIIIIIII]I]]I]ZHIJHJ.]

6.2 6.4 5.6 6.8 7.0 7.2 7.4
Exrn {Ey £ 1 MeV)

Unique advantages of CLEO-c

+ Huge data set

+Modern 4p detector (Suppress hadronic bkg: J/y ® p°X)
+Extra data sets for corroboration gg, j (1S):

Lead to Unambiguous determination of J "¢ & gluonic content
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Comparison with Other Expts

China: [
BES I1 is running now.

BES 11 -->BES 111 upgrade _

BEPC I --> BEPC 11 upgrade, ~1032 eing proposed

2 ring design at 1033under consideration (workshop 10/01)

Physics after 20067 if approval & construction goes ahead.

Quantity BES Il CLEO-C

t J/psi yield 50M > 1000M
dE/dx res. 9% 4.9%

BESIII K/pi separation up to 600 MeV |1500 MeV
complimentary momentum res. (500Mev) 1.3% 0.5%
to CLEO-cif Photon resolution (100 Mev) 70 MeV 4 MeV
_ Photon resolution (1000 Mev) 220 MeV 21 MeV

new detector is Minimum Photon Energy 80 MeV | 30 MeV
Comparable Solid angle for Tracking 80% 94%

HALL-D at TINAL (USA)
go to produce states with exotic Quantum Numbers
Focus on light states with JP¢ = O+-, 1+-, ...
Complementary to CLEO-C focus on heavy states with JPC=0++, 2++, ..,
Physics in 20097
+ HESR at GSI Darmstadt p p complementary, being proposed: physics in 2007?
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Additional topics

- Y’ spectroscopy (10 8 decays) h'.h..... } Likely to

be added
- t*t- at threshold (0.25 fb) N gl)z;?n
e measure m, to + 0.1 MeV
e heavy lepton, exotics searches
e L L. at threshold (1 fb) If time
- calibrate absolute BR(L .® pKp) permits

e R=s(e*e-® hadrons)/s(efe-® ntm)
e spot checks _
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HEPAP Sub-panel on Long Range
Planning for U.S.High-Energy Physics

*Appendix A: Roadmap for Particle Physics

A.4.4 (pp 75-76.)

"The CLEO collaboration has proposed a program using electron-positron
annihilation in the 3to 5 GEV energy region, optimized for physics studies of
charmed particles. These studies would use the CESR storage ring, modified for
running at lower energies, and the upgraded CLEOQO detector. The soragering
would offer significantly higher luminosity and the CLEO detector would
provide much better performance than has been available to previous
experiments in this energy region.”

“The improved measurements of charmed particle properties and decays are
matched to theoretical progressin calculating charm decay parameters using
lattice QCD. The conversion of the storage ring for low energy running

would cost about $5M, and could be completed in ayear, so that physics studies
could begin sometime in 2003. The physics program would then require three
years of running the modified CESR facility

“The sub-panel endorses CESR-c and recommends that it be
funded.”
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