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CLEO-c Introduction

CLEO-c is about to complete (3 March) cteoe ; st s
its bth and final year, ending ~ 30 years pC s eoig Cherstor
of heavy flavor physics at CESR
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CLEO-c Data Sets for Today's talk:

sC
Quadrupoles

o ~ 300 x 103(DsDs*) et

Barrel Muon
Chambers

@ ~ 24.5 x 10/

[UTHER
(OLIFGE

CESR CLEO

&3

Todd Pedlar (for the CLEO-c Collaboration) Recent Heavy Flavor Results from CLEO-c 3/31



Ds Physics Results

+ Br. Frac.

. C and fpg
Ds >ph

Ds Studies at /s = 4170MeV
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@ Ds Physics is studied at CLEO by running at the energy
providing maximal yield of D{*DZ

@ Scan found max at 4170 MeV of o(DsD%) ~ 1nb
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Submitted to PRD - arxiv.org/0801.1092
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Dsg™— 7", Br. Frac. and fD§
Discovery of Dg >pn -

Ds Physics Results

CLEO Charm Studies at /s = 4170MeV

@ For the two Dgs analyses which
follow, we employ double tagging

@ Fully reconstruct one charm
decay: nst = 2NBstesT

@ Observe other Ds (sig) decay

@ (Possibly) observe photon from
Ds* and combine with tag OR
signal side, and kin. fit

[UTHER
(OLIFGE

© Finally obtain By = 727 o
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D$+—3T+I_/T Br. Frac. and fDS

Ds Physics Results Discovery of Dg >ph

Ds*—71" 7, Br. Frac. and fp,

1770107-001
+
S
S v

@ Purely leptonic decays of pseudoscalars like Ds probe the
hadronic annihilation vertex:

1 m?
[(PT—(ty) = 8—G,Ef,§m§/vlp (1 - —f) |Ves|?
s

@ Measurement provides important input/test for theory in
calculating fg,
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Dst—71 o, Br. Frac. and fDS
Discovery of Dg >pn

Ds Physics Results

Basic Analysis Method

@ Previous CLEO results measure
Dst—7Tp. with 7 —7%v,. In this
present analysis we use 7T —eT v D,

@ First - identify Ds™ tag in one of three
modes (12947 £+ 150 ST):

1851007-003
T

D- - D.—>KK*® D, —»K K
> 1000 | 570" 17 h 17° S
(0]
=
(aV]
2] 500
§ IUTHER
i (OLIEGE

| |
-0.05 0 0.05

AM(D,) (GeV) < ?
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Ds * 775, Br. Frac. and fDS
D\:row—r\ of Dg >ph

Ds Physics Results

Dst™—7"0. : From ST to DT to signal yield

1851007-004a

g} * Data 1 @ Next - Allow one additional
= =i i track (e™) opposite ST
2 I:I MC Background (BG) i
gl s e, | @ Use Eaxtra = L(E, unassoc.).
°l . ] Expect peak corresponding to
i Ds**—Ds* (v, 7°)

e Bkg in side-band subtracted
Eextra dominated by

o Dst—Xetv
nsr = 12047 + 150 @ Syst err dommatef by tff —
o 102 4 12 uncertainty in Ds™— Xe"v (OLIFGE
BDT npr (ST) branching fractions.
Sig — ‘nsr €(DT) - )
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Br. Frac. and st

i Ds r
Ds Physics Results Discovery of Dg >ph

Ds*—71" 7, and fp. Summary

Final BF result: B(Ds™—7"7,) = (6.174+0.71+£0.34)% and using
|Ves| = 0.9738 (and Gg, m,, Mp,) we obtain fp,

o With this measurement:

fp, = 273 £ 16 & 8 MeV

e Combined with the previous result (which used 7~ —7 v,
and Dst—pu*p,) of fp, =274 £13+7 MeV, (PRDI5,
251801 (2005)) we have

fo, = 274 4+ 10 £ 5 MeV, P—
(OUIFGE

which is the most precise result to date.
Submitted to PRL: arxiv.org/0712.1175
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Ds * 775, Br. Frac. and fDS
Dmcoxerv of Dg >ph

Ds Physics Results

Dst 7+

- and fp. Summary

e Finally, combine w/our
B i v
result CLEOD, —51v (1-58w) b | | ause

CLEO average PRLYS, 251801 (2005)

f + = 223 j: 17 j: 3 21411;:'5 22341743 1.234010 +0.03
D . Veninched LOOD N 241(3) W 208(4) 11.162(9)
MeV to obtain e

uumhudL (QCDSF)
All Ehan, hep-aUo701015

Quenched L. (Taiwan)
Chiu, PLE 624,31 (2005

=
e
o roH
— =1.234+0.10£0.03 oumetnyen® | en
+ Mm%“gnﬂm (s gl
b L cosmBe || o,
—e—
[ ]
—a—

f
i Iiiﬂ

QCD Sum Rules
Narisan, hep-ph/202200

o Ultimate /s = 4170 e i 02
. cosc RSt o

MeV sample will push ugroctnes | o .
Light Front QM HO e .

rel. uncertainty on fp, Corrb

| Model
Wang, Nucl Phys. A744, 156 (2004)

tO ~ 25% et s ight Front OCD 5 .

ittings
Amuﬂdsm?gﬂﬂ 9 [1993) | | e

@ Submitted to PRD: w oo wm
arxiv.org/0712.1175 o, MeV) T (MeV)
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Ds™—77" D, Br. Frac. and fD.;

Ds Physics Results Dftseseny of D5+—,~pr_1

Discovery of Dst—pn

s

[ai[eR[eX]

(¢}
coc

@ The only kinematically-allowed baryon-antibaryon decay of
any ground-state charmed meson

@ The mechanism? weak annihilation. Interestingly, was
predicted in 1980 by Pham (PRL45, 1663) as 'smoking gun’

signal for annihilation
. _ : [UTHER
@ Rather than searching for the n directly, instead we use a (OLIEGE
double-tag 4+ missing mass strategy very similar to that used JE=NE
in the measurement of Ds™—(* 7,
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Ds™—7" D Br. Frac. a
Discovery of Ds ™ — pfi

Ds Physics Results

Observation of Ds~ Tags

Step 1: Observe Ds~ in one of 8 tag modes (27700 ST's)

200

T
F b KK

Sum of 8 Modes

200 [~
o 6000 —— — -
" Clean” 0 | } 0 [ |
5000

: 0
o) man B

{ 20
Modes M
800 — o |

100 4000

T
%
z B
g 8
éﬁ\ T
7%
ey

Events/0.2

"Less Clean” g0 3000

Modes %

0 f——F— 0 F—— 1 2000
g) T T 1 soof h) T T | | g
wof KK 3 ne, ]
] 1000 - B
4 ] LuTHER
of——% 4 i o 4 - ol v COU_E(IE
6 4 2 0 2 4 6
Pull Pull (M- M(Dy)la

CESR cLEO
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DsT™—77 0, Er Frac. and fD

Ds Physics Results Dftseseny of DS —

Mass Recoiling against Ds(tag)y Combination

2400
I ] @ Step 2: Find ~ and
1600} : : . calculate mass recoiling
P e T~ against it and Ds ST's
=L " Clean” Modes 7 within 20 of Ds mass*
0 @ Selection for further

analysis lies between the
two arrows (16955
Ds*~ candidates)

, "Less Clean” Modes
ol v e JUTHER
3.50 3.70 3.90 4.10
Recoil Mass® to Dsy Combination (GeV?) (OLIRGE

* Note: The Ds and ~y needn't actually be daughters of Ds™ for this to work CESR  \CLEO

Events/10 MeV?

2000
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Ds™— 7" Br. Frac. and FD;
Discovery of Ds* — ph .

Ds Physics Results

Next Step: Got Proton?

@ Observe proton and
Run: 213843 . .
Event: 52620 calculate missing p*.
[ransition Photon Comblne mISSIng py,

. and proton for

proton Ds™— pn candidate
" e Kin. fit for

:dy?‘m oimiseng Ds**—~Ds™ (sig)

or Ds*~vDs ™ (tag)
KK mass 1.024 GeV .
Kk mass 1.9676 Gev @ Select better fit and

Am(signal side)=137

He o calculate missing I%IIHER
mass (OLIEGE

CESR §
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Dst—7tp

Ds Physics Results Dfscovery of‘Der‘

Missing Mass Distributions (Data)

Ds Signal band Ds Sidebands
+20 +(3.5 — 60)

S e 5T ———
[ ‘Clean' Modes ] b ‘Clean® Modes
3 - ] f
2 [ ] L
0 t E 3 25
L B A o B e B e o I L
& [ ] o
i ‘Less Clean® Modes §2) [
=4 L
L ] 2 e b [
U | I o 1 1 1 1
[ ] L "Less Clean" Modes
o L
Sum of Modes ] 25—
251 B L
oy E T AN BRI “”\H" oH | \H | \{
0.60 0.70 0.80 0.90 1.00 1.10 0.60 0.70 0.80 0.90 1.00 1.10 MHER
Final Signal Missing Mass Final Signal Missing Mass

(OLIFGE

Essentially no background! (< 1.1 events in signal region)
Signal events: 13.0 3.6
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Ds™—77" D, Br. Frac. and fD.;

Ds Physics Results Dftseseny of D5+—,pﬁ

Discovery of Ds™—pn Summary

o Final result: CLEO Preliminary

B(Ds*—ph) = (1.3040.36°02)x102 [ ]

@ Syst. uncertainties primarily s 1
come from Ds~ tags, signal
shape, fitting, bkg subtraction

Events/2.5 MeV

e From this and the Ds™— ™D,

rate, we may learn something J

about baryon production Y-y )
@ We know of no recent &JU]L}L{EE%
prediction of the rate for this

CESR

process - )
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Charmonium Physics Results

Charmonium Physics Results

- 014090570047
s w’n) o 2mE) -
)

E n,(25) | We present these new results taken

[lno\e1P) X’ et from our sample of 24.5M ¢/’ decays

< o Radiative decay BFs for
;3.4

§ Y(nS)—ne

£, @ Discovery of J/i—~yyy

i @ Mass and product BF for h,
30p . produced in ¢/ —7h

:JPC:0-+ 1-- 1t- ott 1+ 2++: C IL”HER
el 10 0 1 1 1 ] OLEGE
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n Radiative Decays
W—>yYY

Charmonium Physics Results

History of 7. Observed in ¢)(nS)—yn.

@ Most 7. decay —

F(¥1c(15)) /Teotal Foo/T
VALUE (units 10-2) _EVTS DOCUMENT 1D TECN  COMMENT rates pegged to L :
0.30::0.05 OUR AVERAGE L
0.32::0.04+0.06 2560 85 ATHAR 04 CLEO efe™ — 71X these BFS saoof- ) TUTC
0.284:0.06 86 GAISER 86 CBAL ete™ — 4X i
B5ATHAR 04 used I (16) = 24.8 % 4.9 MeV to obtain this result H
80 GAISER 86 used T, 2 = 11.5 + 4.5 MeV to obtain this result ° J/w rad decay L h
1e(15) 150 ‘/ 1%s
FOre15) P oo/ has always been .
VALUE EVTS DOCUMENT 1D TECN = COMMENT " " F
0.0127::0.0036 GAISER 86 CBAL J/u — vX too sma ” 20603
o o We do not use the following data for averages, fits, limits, etc. o o o n 2L

0.0079+0.0020 273 +43 90 AUBERT 06E BABR BT — KX,z R J I_ b
seen 16 BALTRUSAIT..84 MRK3 J/ih — 204 (] ecent a
60 Calculated by the authors using an average of B(J/% — ~vn.) x B(ne — KK) from .
BALTRUSAITIS 86, BISELLO 91, BAI 04 and B(5. — KKn) = (8.5 + 1.8)% from Ca ICU Iat|0n 20 :l:
AUBERT 06E.

0.1+ 0.4 keV)

@ In addition: some discrepancies concerning 7. mass and (OLIFGE

[UTHER
width among raditative decay vs direct formation methods
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Charmonium Physics Results

ne Production in Radiative Decays
Disc J/Y—yyy
hc Pro

E, lineshape: J/1—n.(exc.)

=)
T

Events/ 10 MeV [x10°]

L B B L AL B
E,inJ Jb—me °
o
L o

v 0.14 0.24 0.44

E(y) [GeV]
- Double CCbar
7' or B decays
| o
| °
/\/ ‘ ? -

=2977.3:1.3 M1 fitted with B“-XEV-

Todd Pedlar (for the CLEO-c Collaboration)

BKG determined by MC

Good fit requires modification
of simple BW by factors oc E>

and exp(E2/[3)

M using unmodified BW:
2976.7 £ 0.6 MeV (c.f. previous
radiative decay measurements)

M using modified form:
2982.2 + 0.6 MeV (c.f. direct i

- UTHER
formation measurements) QLK

Note: we are not claiming a R
mass measurement \
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ion in Radiative Decays
of J/1p—yvy7y

Charmonium Physics Results

Measurement of B(w(nS)—W??c)

e We find a 5 15 # (b‘)
similarly S =% llBG—sub
lineshape in s 13 Lo ey i 1
¥(2S) radiative 3 £l Y
decay: : @ fd R

y: g SERREE o

@ In this hindered

M1 decay, the N :
BW is modified v in w’—wnC' 1
by a factor E,Z =T o.soE — 00 Qa0 o6 080 100
(1) [GeV] E() [GeV]
e Fit isn't good, however - so the exclusive shape will in C%H}E%
fact be used to fit the inclusive spectrum (12 modes,
summed) &) )
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n Radiative Decays
W—>yYY

Charmonium Physics Results

Measurement of B(1)(nS)—~yn.):

[N ] 1 Nazs,nc: Number of e
B(w’(ZS) — ’mc(lS)) — LT25INC] X inclusive P(2S)—=yne 3esor = 20 /‘5
[easave]  Nyas) Nasxc: Number of [
exclusive P(2S)—*yNe saol- g ;n*rr
B(J/¥ — n.(15)) _ [NisExc) N 1 N Number of r i
; = a5, 1S,EXC: i
B(1(25) = m.(15)) ~ [Nasmxc] x [222829] " Bar exclusive Y2S) > mI/p: )y
ats0 138
e bt
1's,
B(J 1S [3—22:;12] x [Nigexc] 1 Ny(zs): Number of y(2S) [
J/p — = EXC x 2000 -
(/9 = yne(15)) [Fas.nc] x |25EXC Ny@s) X Brr  Br: BOP2S) >t Jp) LS
> €25 EXC . I
' (currently using CLEO’s ’

N5 Fits: Use the exclusive histogram to fit the inclusive spectrum. published number).

Nis Fits: Use the BWxE3xf(E) line shape.

Branching Fraction ‘ CLEO-c PDG2006
B{—12) (4.02+£0.114+052) x 10° 2.6+ 0.4 x 10°
B(J/—ne) (2.07 £ 0.09 £ 0.35)% 1.3 +0.4%

@ This supercedes our previous result based on 3M 1)’ decays in PRD 70, 112002 (2004) COU-E(IE

@ Note: B(J/1p—~ync) is substantially higher than the C.Ball result of 1.3 == 0.4%
CLEO Preliminary
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Nc Production in Radiative Decays
Discovery of J/i—~y~y~y
Charmonium Physics Results hc Properties

Discovery of J/1{p—~yvy~y

@ Only one system has been observed to decay to a
non-resonant combination of three ~:
ortho-positronium

o B(J/¢p—7yy) < 5.5 x 1072,
o B(w—vyyy) < 1.9 x 1074,
o B(Z—vyyy) <1x 1075,
e Kwong predicts B(J/y—~yvy7y) ~ 1075

@ We present here the first observation, a 60
measurement, of this decay of J/v
@ Method in brief:
o Tag J/v in ntn~ decay of ¢/
e Require 3 v with no 7°/n/n//n. substructure
o Kin. fit of 77~y to p* of ¥’ (tight x? cut)

3650

3400

3150

2900 —
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Nc Production in Radiative Decays
Discovery of J/i—~y~y~y
Charmonium Physics Results hc Properties

Discovery of J/1{p—~yvy~y

T - @ Hard cuts in My~ to reject Ps—yy

’ ! ] |
i l 1 "% 1 @ Remaining bkg. removed thru kin. fit:
= i
S [ 1 1 . 0.0
8 4 i, 141270 o (blue:) J/¢p—~yn°m .
ol ] o (green:) NR bkg (determined
~ v, .
F from 77~ recoil mass sb)
251 . —+ 4
.
i
2 T q 18]
Data 3y B 14
[ B [ R 2
M( YY) (GeV) g
> T T T T T (=]
[ = 10} u
= 10} J S dif 2
2 £ | | “ LuTHER
2 min 1 i [
c > 4
AR SRS “ LGt
3 3.025 3.05 3.075 3.1 3.125 3.15 3.175 3.2 % s 2!] e

+ - . : 2 “5 CESR LCLEO
M( =" 7" recoil ) (GeV) X /dof X

< d
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ne¢ Production in Ra :
Discovery of J/i—~y~y~y
Charmonium Physics Results hc Properties

Discovery of J/1{p—~yvy~y

e Signal/background = 37/12.8
e Number of 777~ J/4 tags: 9.6M (£0.7%)
e Efficiency: 21.5%

o B= (1171333 +£0.14) x 107° (60)
@ First 3y decay of any hadron

= 10f

Events/Unit of (;

-
o
T

Events/2 MeV

-

g

M( =" © recoil ) (GeV)

025 3.05 3075 3.1 3125 3.05 3475 32

3650

3400

3150

2900 —
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ne Production in Radiative Decays
Discovery of J/¢p—~y~y~y
Charmonium Physics Results h¢ Properties

The Singlet States of Heavy Quarkonia

@ In the past few years, new experimental work in the charmonium
region has yielded observation of the previously unseen states
below open charm threshold: namely, 7.(2S) and h.(1P).

@ These states are of critical importance in understanding the qg

potential: only handle on the spin-spin (or hyperfine) interaction
(excellent tests of LQCD and QCD Potential models)

AMy = MCL) — MCL): MCL) = ZIU DM

YU+ 1))

@ Neither the 2S nor the 1P splittings are known well: we present CIEJUIL}L{EE%

here an updated measurement from CLEO-c of the 1P splitting,
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7¢ duction in Radiative Decays
D y of J/v—vyA
Charmonium Physics Results h¢ Properties

Previous CLEO and E835 Results (2005)

| [0y

tion (pb)

o

D Data

IS

T[T T[T T

ors | L Y

Events / 0.002 (GeV/c?)
w

2
05 ]
1
[ IR i
H 0.25
E 0 T T e 1] l \
Ot.L L L L L L 3.40 3.42 3.44 3.46 3.48 350352354356 ol i
3500 3510 3520 3530 3540 3550
%0 recoll mass (MeVic?) h, candidate mass (GeV/c?) 34003500 3600 5700 3800 ::?»j: "

e E835 and CLEO both observe h.—~n,

@ Their masses disagreed ... and lay on opposite sides of

((M(3P)) = 3525.4 MeV).

[UTHER
(OLIFGE

.

Mh. cLeo = 3524.4 + 0.6 + 0.4 MeV/ PRD72,002004 (2005) s
Mp, £e35 = 3525.8 % 0.2 = 0.2 MeV/ PRL =)
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Ne duction in Radiative Decays
Disct y of J/Pp—~yyy
Charmonium Physics Results h¢ Properties

Measurements of h. Properties

Inclusive:

g f @ Observe v, E, = 503 + 35 MeV

; 7++++ hnind 4 @ Reconstruct 7%—~~ and fit spectrum
oo ‘. of masses recoiling against 7°
N e Signal shape from MC; Bkg.
| Serifieonce = 100 obtained from data (no E, cut)
T e Exclusive:

%7 Fecuve e No constraint on E,

i 3 EN=149 +/- 16 ovens @ Reconstruct 18 different hadronic

[ Significance = 13.1

final states of 7. [UTHER

0 (OLIEGE

@ Reconstruct m°—~~ and analyze _
B LR i h, spectrum of masses that recoil

# recoil mass in GeV aga inst 7T0
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Charmonium Physics Results

h: Properties - Results
Inclusive:

B(y'—r°h.) x B(he—7n:) = (3.9540.414+0.52) x 107*
M(h.) = 3525.35+0.24 +0.21 MeV

Exclusive:

M(h.) = 3525.35 + 0.27 & 0.20 MeV/

Combined Mass Measurements:

M(h) = 3525.35-+0.19+0.15 MeV
AMyy = —0.05+0.19 +0.16 MeV —

Todd Pedlar (for the CLEO-c Collaboration) Recent Heavy Flavor Results from CLEO-c 28/31



Ne ction in Radiative Decays
Discov of J/p—yvyry
Charmonium Physics Results h¢ Properties

Additional Comments on the h. Results

Comments on partial widths:

e Expect ['(hc—~n.) and T:(h.) to be similar to the analogous
X1 quantities: Thus expect B(h.—~n.) = 0.36 £ 0.02.

e Our B; x B, then implies B(y'—7h.) = (1.10 £ 0.14) x 1073,
which is similar to the other isospin violating v’ decay:

/ 0 — -3
B(y'—n%J /) = (1.26 £0.13) x 107°.
and on mass:

e AM(1P) = —0.05+0.19+0.16 MeV is ~ 0

@ Caveat: the standard spin-weighting used in calculating

(M(3P)) is good only to first order: hence it assumes the
spin-orbit splitting is perturbatively small. In charmonium, —
the M(3P,) — M(3P,) isn't exactly small (~ 140 MeV).
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Nc n in Radiative
Discov of J/p—vyyy
Charmonium Physics Results h¢ Properties

Summary

(Prelim: red; Submitted: blue)
@ New measurement: fp, =274 £10£5
@ First Observation :
B(Ds—pn) = (1.30 £ 0.367372) x 1073
@ New measurements
B(y'—~n.) = (4.32+0.164+0.65) x 1073
B(J/1—~ne) = (2.07 +0.09 £+ 0.35)%
@ First Observation:
B(J/h—yyy) = (1177338 40.14) x 10~°
o New measurement of (OLIEGE
M(he) = 3525.26 + 0.19 + 0.12 MeV -

@ Keep listening... more to come.
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oduction in Ra

of J /19—~y
Charmonium Physics Results h¢ Properties

Summary SYMPOSIUM

CELEBRATING
CLEO & CESR

- N\

(Prelim: red; Submitted: blue)
@ New measurement: fp, =274 £10£5
@ First Observation :

B(Ds—pn) = (1.30 £ 0.367372) x 1073

@ New measurements
B(y'—~n.) = (4.32+0.164+0.65) x 1073
B(J/1—~ne) = (2.07 +0.09 £+ 0.35)%

@ First Observation:
MILESTONES
B(J/p—vyyy) = (1177535 40.14) x 1075 Pret
Saturday, May 31, 2008
o NeW measu rement Of S:mp(r)sizzl, Co?zellUniversity

Ithaca, New York, USA

Invited Talks, Clark Hall
Dinner, Statler Hotel

M(he) = 3525.26 + 0.19 + 0.12 MeV

@ Keep listening... more to come.
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iative Decays

Charmonium Physics Results h¢ Properties

+

Dst—r

Vr

TABLE I: Summary of ST yield (ngt), ST mass sideband scaling factor (s), DT yield (npr), and
the number of estimated backgrounds (b), where n(R) is the yield in the ST mass signal region,
n(B) is the yield in the ST mass sideband, and n g{}f is the sideband subtracted DT vield before

background correction.

Tag Mode nst(R) ngt(B) s nst npT(R) npr(B) ng{‘f b npT
D — ¢~ 5243 391 0.997 4853.0 £ 75.1 49 049.0+7088+0.640.24+7.0
D7 — K—K* 9020 3661 1.010 5321.0 + 112.8 55 3520+7.686+07434+L76
Dy — K-KY 3499 710 1.022 2773.1 £ 65.0 24 2220+5140+£04 180+5.1

@ nst = 12947 £ 150; npr = 102 £ 12

_ nprt €(ST)
® Bsc = 1257

@ ¢(DT) includes B(tT—et + i, + 1) = (17.84 £ 0.05)%

@ Syst err dominated by branching fractions of Ds decays
which compose the backgrounds in the E.pe,, distribution &JU]L}L{EE%
(4.5% relative). Total syst. err is 5.5% relative.

o Final result: B(Ds*—r+7, — 6.17 4+ 0.71(stat) - 0.34(syst R e
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Charmonium Physics Results

Missing Mass (7-tagged Monte Carlo)

@ T ® 1 o Left (Right) Uses
v paired with
: Ds(tag)
> oor T T (Ds(signalside))
§ ' @ Blue: No Kin Fit
% @ Red: Ds Mass
Tl 1 , Constraint
e Black: Full Kin
Fit
‘ i (OUIFGE
o o Mgglfllissing l:j;ss (Fin;ig;ignal) ((ég:V) " Q )
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n in Radiative Decays
Y ~A

Charmonium Physics Results

h: Properties: 7. decays used

@ No constraint on E,

@ Reconstruct 18 different hadronic final states:

pp n(—yy)mta n(—rtra)mta
K5K+7T_ KtK—n° KsKsﬂ'O
n(—y7)KTK™ 77(—>7T+7T‘7T°)K+K‘ ppr°
PPN 2(mm) mtarond
KTK-mhm 2(K+K ) ppr T

("

3(rtT) 2(r T )m® KTK=2(rn™) UTHER
(OLIEGE
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Ne duction in Radiative Decays
Disct y of J/Pp—~yyy
Charmonium Physics Results h¢ Properties

Previous CLEO Results on A,

6 3960805-020

400 T T F “”“”““““‘“““““E

350 + E s DGeneric MC =

B 4 3 > F 1

“‘\:3005 E &4 D Data .

> 250 E ~ F E

= F 1 o 3; .

2008 ER=NE -

2 150F E w2 E

2 ] c E

W00 = 2.k =

50; E a E U g

F Ojﬂl-”-"“- i o O L s 1 ]
I T T 3.40 3.42 3.44 3.46 3.48 3.50 3.52 3.54 3.56

7° recoil mass (MeV/c?) h, candidate mass (GeV/cz)
Incl, Ng,+ = 150 £+ 40, 3.80 Excl, Ngyy =175+ 4.5, 5.20

B('—nhc) x B(he—nc) = (4.0 +0.8+£0.7) x 107+ [
M(hc) = 3524.4 + 0.6 + 0.4 MeV/ OUEGE

AMps = +0.9 4 0.6 + 0.4 MeV & )

Todd Pedlar (for the CLEO-c Collaboration) Recent Heavy Flavor Results from CLEO-c 35/31



	CLEO-c Introduction
	DS Physics Results
	DS++ Br. Frac. and fDS
	Discovery of DS+p

	Charmonium Physics Results
	c Production in Radiative Decays
	Discovery of  J/
	hc Properties


