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< Search for Charmless Decays of y(3770) ]

<+ Inlcusive Semileptonic decays of D mesons
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Muon identification can be done by the Muon
Counter for the charged track with momentum ¢
great than 0.55 GeV/c A
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BESII w(3770) data sample of about 33 pb-1 [ s

% about 17.3 pb! data taken at 3.773 GeV;

% about 7 pb-! data taken from 3.768 GeV to 3.778 GeV;
% about 8 pb-! data taken from 3.665 to 3.878 GeV;

s about 6.4pb-! data taken at 3.650 GeV;
 about 1.0 pb-1taken at 3.665 GeV.

300 - pb-l

World y(3770) Samples (pb!)
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Recent results on Search for Chamless
Decays of y(3770) from BES

y(3770) is thought to decay almost entirely to pure DDbar, but
there is large discrepancy between O, 3779y and O 5

Cross section at peak (PDG04 parameters)

10$Ed3770) M122—7z x BF (w (3770 ) > e*e ) =11.6 1.8 nb ‘

v (3770 )

before BES-Il & CLEO-c
i ) ™ o™ (e'e” - DD)=5.0iO.5 nb (Mark-111)

Long-standing puzzle of y(3770) —_
production and decays \lgprd (e'e" >DD)=7.1+£0.7 nb‘

—
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Line shape of the cross sections for
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hadron and DD-bar production
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Inclusive hadrons
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ty Simultaneously fitting to the inclusive hadron
and the DD-bar production cross sections

BFE (w (3770 ) —> DD ") = (46 .7+ 4.7 + 2.3)%
BF ( (3770 ) —> D*D )= (36.9+3.7+ 2.8)%

| BF (w (3770 ) > DD) = (83 .6+ 7.3+ 4.2)% 1
BF (7 (3770 ) > non —DD) = (16 .4 +7.3+4.2)% |y

We shold search
for exclusive non-




Search for charmless decays of y(3770) (1)

Events from J/y,y(3686) and
DD have been subtracted

Observed Cross Sections

/s =3.773 GeV
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<3.5

<12.6

173.7 8.4+ 18 .4
131.7 £ 10.1 = 14.1
<11.1
1994+3.6+2.1
158+5.1£1.8
332434438
7.14+2.0+£0.8
<5.8
236.7+£14.7+33.4
153.74+£40.1 £ 18.4
809+ 13.94+10.0
171.6 £ 26.0 &£ 20.9
18.1 £7.7+£2.1
10.1 £2.2+£1.0
53.1 9.2 4+6.8
105.8 £34.44+16.9

<=8.9

<18.0

177.7 = 13.3 4+ 18.8
161.7+ 1794+ 17.1
=22.9

24.1 +6.5+2.6
17.4 492+ 2.0
42.1 =6.1 4.8
6.1 +3.1+0.7
=9.1

2349 4+23.8 +33.1
86.6 =40.3+10.4
124.3 +21.7 4+ 14.9
222.8 +37.7 +27.2
<=23.0
924+34+1.0
200+ 11.1 &3.7
126.6 =47.1 = 19.2
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Upper Limits on the observed cross section for the y(3770) decay

e
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Oy (3770)= f = Ot 1

3.773 GeV

3.650 GeV

Decay mode
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where f . is coefficient due tol/s
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dependence of the cross section. |
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| search for charmless decays of y(3770)

Observed Cross Sections

Events from J/y,y(3686) and
DD have been subtracted

— /s =3.773 GeV

(preliminary)
Js =3.650 GeV
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o (or o"?) [pb)

KTK 2(ntn™)
AKTK Y)nw—
pp2(m )
4(7r+7r_)
K+K_2(7r+7r_)7r0
At )n®

0+

pomlmw

FA =

1638.0 &= 18.2 £+ 23.7
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23.5 X 5.0x 3.5

131.8 £ 19.5 &= 23.6

231.5 =63.6 &= 37.5
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342 £ 11.5 4.4
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e T
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Upper lelts on the observed Cross sectlon for the \|1(3770) decay
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3773 GeV 3.650 GeV where f_, is coefficient due tol/s
OY@BT10)—f = Opto—— f — Jeo X Oi - f dependence of the cross section.
. e — P
P(3770)—f T b (3770)— f | P (3770)— f
Decay Mode [pb) pbl | [x10~%)
K K 2(aTa™) 13.7+£33.7£43+£1.9 < 69.5 < 10.3
AKTK )nta~ 11.9+58+04+1.7" < 21.8 < 3.2
pp2(w ) 2.24£934+0.5+£0.3 < 17.5 < 2.6
A(mTa) 60.5 +30.0+£3.04+10.7 | < 113.1 < 16.7
K"K 2(rnta )n®|231.5 £263.6 £ 13.4 & 33.6™| < 351.5 < 52.0
At )m® < 206.9"" < 206.9 < 30.6
Pl 5.6 £23.9+6.0+£0.6 < 46.6 < 6.9
P"KTK™ —19.74+2034+344+21% | <339 < 5.0
o°pp —3.5+6.6+1.1+0.4"7 < 11.4 < 1.7
KK~ 7t +cc 14.7429.1+334+15 < 65.8 < 9.7
AA < 2.5 < 2.5 < 0.4
AAT T

< 26.0t"

<269

<44 ||
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Recent results on D meson
Inclusive decays from BES

“BF(D’2>u*X) and BF(D*> u*X)
’ “* BF(D’>¢'X) and BF(D"™>e"X)
> i B

5(D'>K-X) and BF(D'>KX)
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D Mesons Inclusive Decays

(D ")

Dy - 2% 0.0
T

= D™ has a significantly longer lifetime.

I, (D— XI'v,) = Ge m? f (ﬂ) GIM scheme of the weak interaction

19277 m.” expects that the inclusive partial
g (DT > 17 Xx) | widths for D* and D° semileptonic
rq (D% - 1+x )  decaysto beabout equal.

.TBF(DJF—)IJFX)zr(DJF)
~ BFr(° > 17X)  #(DY)

- f 9

As a probe of the relative q
lifetimes of D* and DY,
- Ep§ HEPbO7 ttcnbtor Ehgland A g o
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€ Absolute Measurements e
The w(3770) lies near the DD-bar production threshold, DD-bar paired

produced. With the singly tagged D sample, we can do some absolute
measurements on its recoil side.

....... Singly tagged
'K"' .., | Dsample
_F 0 +
Dtag ;DY X DY > ux P
F.. (a) ol @ l 0.52-0.62 GeV
ee° ,_.:Eu . 1o

e~ 3s (&) 0.62-0.72 GeV

2 0

=5 3
z (h) t 0.72-0.82 GeV

2 0 0
2 ’ ‘ 0.82-0.92 GeV

0

(e)
‘ 1 ‘ “ “‘ 0.92-1.02 GeV

15075 18475  1.8875 18075  1.8475  1.8875
jﬂass (GeV /e?)
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Results of BF(D">uX) and BE(D*>uX)

TABLE I: Comparison of the measured branching fractions
for the inclusive semimuonic decays of D mesons with those
measured by ARGUS [9], CHORUS [10] and those given by
PDG [1], where BFpo and BFp+ represent the BF(D° —
1 X)(%) and BF(D™ — uX)(%), respectively

T

PDGO7

Preliminary 6-6i(/).6

|

: BESTT ARGUS _ CIIORUS__PDG[06)
BFo] 68E1.550.6 |6.000.711.2 6.5+1.040.3 6.540.7
" BFp.| 17.6£2.7£13 i : :

_ 2 25940.7040.15] - : :
D
L - : - 2.5440.02

 Measured first time —
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Results of BF

.....

(D>¢*X) and BF(D>KX)

Preliminary

BF(DT —e"X)=(15624+1.0£0.7)%,
(D" >e™X)

> 0 +
BF(D° — etX) = (6.3+07+04)%, (B —>e X)

=0.951£0.12£0.06

BF(DT - K X)=(247+£134+1.2)%, SR O | B

Pdg2007: (27.5+2.4)% 6.46+0.17+0.13 | 16.13+0.20+0.33

CLEO-c
BF(D" — K"X) = (6.1+£0.94+0.4)%,
Pdg2007: (5.5+1.6)% | Markil

| BF(D° - K~ X)= (578+£16+34)% [ 5., l63:07204 |150:10:07
Pdg2007: (53+4)%

7.5+1.1+0.4 17.0+1.9+0.7

PDG2007 6.55+0.17 16.1+0.4

BF(D° - K"X)=(3.5+0.7+0.3)%,

\ Results Comparison
B Pdg2007: (3.4706 ) )% P

U o
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New observation of a broad
1--resonance in Jy - K*K- ¥

Phys. Rev. Lett. 97, 142002 (2006)




Jhy — K*K- 10

very clean =° signal

Events/(20 MeV/c?)

“EPS-HEP2007 ‘Marichester England
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1
+1/ -
Jhy — K*K- 10
-
5 rih'
% s o o X (1580)
% 400 % 6 :
2 S
% 00 F X (1580) =4
e g 200 * {: 3
> =, * +
A 5 ~ K a410)
— a K" (890)*
§) 0 PR B BRI R
| 2 2.5 3 0 2 4 0 8
Background M(K K) (GeV/c) IMK T (GeVic?)

inematic fit can significantly reduce
" background from Jy —» n* 7t nl.




Partial Wave Analysis of Jiy - K*K-n0 events |
5

“*Parity conservations in J/y - K*K-n° requ'i,r';.,

spin-parity of K*K-should be 1-,3-,...

<“<PWA fit with X, p(1700), K"(890), K"(1410)  and
phase space (PS) gives :

ssition  (1576"42%%) —i(409"132) MeV /¢
=2 55-91 12—-67
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Broad X cannot be fit with known mesons
or their interference

= |tis unlikely to be p(1450), because:
 The parameters of the X is incompatible with p(1450).
* p(1450) has very small fraction to KK. From PDG:

Br(p(1450) > K*K ™) <1.6x10 (95%C.L.)

3 not be fit with the interference of p(770),
- p(1900) and p(2150):

‘The log-likelihood value worsens by 85 (Ay2=170).

|
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How to understand broad X(1580)?

7
= Search of a similar structure in J/y - KK =

will help to determine its isospin.

* X(1580) could have different nature from

‘conventional mesons:

-

'''''
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v(2S) radiative decay

Summary of branching fractions for ¢ (25) decays into ynrw and ny K |

final states.

Channel (4(25) —) n®9 e (%) Byps)—(x1071) By (x107%) Bé}p}fi})(%)

ynrtr=° 418460 8.69  8.714+1.25+1.64 — —
T - —  3.60+£1.42+1.83 39+7.3 9.246.2
1’ (958) 23+5  7.58  1.24+0.2740.15 43.14+3 2.9+0.7
yn(1405) — yprt7~  10£7  5.06  0.3620.25+0.05 3.0£0.5 12410
<24  5.06 < 1.0 3.0£0.5 < 33
yn(1475) — ynprtn~ <20  4.80 < 0.83 3.0£0.5 < 28
vn(1405) — yKKm ¢ <11 4.54 < 0.8 28 +6 < 2.9
yn(1475) — yKKm ¢ <16  4.58 <15 28 + 6 < 5.4
y1(1405) — YK K ¢ <9 3.63 < 1.3 28 + 6 < 4.6
yn(1475) - yKKm ¢ <9 3.54 <14 28 + 6 < 5.0

@ all processes in the ¥(2S) — ynrta~;

b all processes excluding ¥(25) — yxe1 — ynrtn—;
¢ the decay mode is YKSK 7~ + c.c.;
4 the decay mode is vK+ K~ x°.
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Events/( 100 Mev/c%)
o

| (el vRTKTKTKT

i}

=

TRy b g ut
Bk i o

| ) iK' He.c.

44t ++++ |

# 4t

Mps (GeV/c?)

| (hY ettt

+#

Mode NTot NBa NS9 - ¢(%)  B(x107)
Ypp 320 187 142£18 353 2.9+0.440.4
y2mtr) 1697 1114 583 £41 10.4 39.64£2.845.0
YKIK ™ dee. — = 115416 4.83 25.64+3.643.6
yKYK-mhr 361 229 132419 4.94 19.142.744.3
YKOK ' fee. —  — 237439 6.86 37.046.147.2
KO K0 58017 4148 2.75 24.044.545.0
o pp 55 38 17T£7 447 28412407
VKK K K~ 15 8 <14 293 <40
v(rteo) 118 95 <45 197 <17
VArtr ) KTK- 17T 13 <155 069 <22

n 1 L L A L 1
1.9 2 2.25 2.5 2.75




= Search for the strong pp mass threshold st

enhancement X(1860) in ¥ (2S) = P

m A strongpp mass

threshold enhancement B  No obvious strong pp mass
was observed in J /¥ — 7P threshold enhancement was
PRLI1, 022001(2003) observed in y(2S) — ypp
15:' I I I 1 1 1 1 1 -l_l3l -ll_ 1 1 1 1 1 1 I I I I I I I 0.40
. M=1859 S MeVi/e? | [ ' acceptance | 1
WL ~10 25 : - 1 :
3 100} T <30 MeV/c2 (90% CL) | S Oh' 10%
s | g | Fit
HEg s LSS s W
‘e L b acceptance R N T
_ Drh:\|—| I L L : 000 / 0.10 0.20 030
' m,- 2m_ (GeVic?)
\ ﬂ% 0.1 0.2 0.3 (1860)
M(pp) -2m,, (GeV) =
N0 - B(y(2S) — yX (1860 ) — »pp)

B(J/w — yX (1860 ) — 7pp)

,<54x10° @ 90% CL
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Channel 2{H T H ) (%10~ Gt K~ (x10~5) e x 10~
BES-11 PDG BES-11 BES-11 PDG
X0 34702212048 | 23205 [ 1.02L02212015 [ 094120212014 | 102086
Xl 0.68 &£ 0.13 £ 0.10 | 0.42 £ 0.19 | 0.44 £ 0.14 £ 0.07 — —
Xz 188018028 [ 1.8L 05 [ 14610212022 [ 148 026 0.23 | 241 0.9
x4

Br(x10—3) Br(x10*)(CLEO-c)

Xe1 — KsKTn~ +cec. 41+03+07| K°KTn—: 84+0.54+0.6+0.5
Xez — KgKtm~ 4+ce. 08+03+02 | K°K*n—: 1.54+0.2+0.1+0.1
Xe1 — NI 6.1 £0.84+1.0 52+0.3+0.3+0.3
Xe1 — agm™ — puntar—  2.04+£0.540.5
— f2(1270)7n 2.1 +0.5+0.4
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y(3770) in BES-IlI (30 modes)
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(Results of BF(D'-> uX) and BF(D*—> uX)
TABLE I: Comparison of the measured branching fractions
for the inclusive semimuonic decays of I) mesons with those
measured by ARGUS [9], CHORUS [10] and those given by
PDG [1], where BFpo and BFp: represent the BF(D” —
pX)(%) and BF(D™ — pX)(%), respectively

PDGO7 :
Piindonry 6606 Measured for the first time
BESIT ARGUS __CHORUS PDG(06) _—

irdurs off Migh Las

BFpo| BBLI5L06 |6.0£0.7£1.2 6.5E1.210.3 6.510.7
BFp:| 17.6+2.7+1.3 ; _

2Tt 19,5940.7040.15| -
fall
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Results of BF(D->¢"X) and BF(D>KX) |-

BF(D" —e"X) = (15.2£ 1.0 £ 0.7)%, T
3 DT —e™ X))
A >

1 E—
BF(D® —¢"X) = (6.3£07+£04)%, L0 —e )

=0.95+0.12+0.06

BF(D" — K X) — (24.7+£ 1.3+ 1.2)%,
Pdg2007: (27.5+2.4)%
BF(D" = K'X) = (6.1 £09£04)%,
Pdg2007: (5.561.6)% | Makim | 7-S411:04 1 17.061.9:0.7
BF(D" - K X)— (578+16+3.1)%
Pdg2007: (53+4)%

Brin® = ' X)) Br(D* =& XN

CLEO-¢ G460 172013 | 16,1320, 202033

Pes-ll | 63407504 [ 15241.040.7

PG00 | 6552017 16,1404

: SEE TV T eE e - - r - L BF(DY — K'Y X) = (3.5+0.7 £0.3)%,
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= A very broad 1-- resonance X(1580) is
observed in Jiy — K*K-nV .

= A lot of y(2S) radiative decays are
measured.

= Many y ., decay modes are observed
- and most are measured for the first time
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