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No signal at higher energies.
Do not agree with DD, molecule
model prediction (C. Hanhart).




X(3872) at 4.18 GeV
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1. MC histogram® Gaussian + linear background
2. Ns8=2716; Gaussian parameter (u=0.1+0.9 MeV, 0=2.810.9 MeV)

3. L=3.189 fb!, eff=27.6%; Xsec*Br[X(3872)2>n " J/1]=0.2940.07 pb



Events / 0.004 GeV/c?

Events / 0.004 GeV/c?

—
o
o N
IIIII[I| I lIIIIII| T 11

—

—+ data
background

t 4.19 GeV

Events / 0.004 GeV/c?

1
R

7 3 8 3.9
M(n mJy) (GeV/c?)

A
(@)
o N
|||| | T IIIIIII T T T

—

@
of

—— data

' background
4.21 GeV

f +

f f

Events / 0.004 GeV/c?

1

w

M

L

3
(n Iy (GeV/c?)

—h
o
\o}

—h
o
IIIII| T IIIIII| T 17

—h
o
N

—
w — (@)
. _||||I T T ||||||| | | ||||||| T T

—+— data

background
4.20 GeV

{4

: i
AL

(D_L

3.7 3.8 3.9
M(rrmJ/y) (GeV/cd)

—+— data

background
4.22 GeV

37 38 39

M(rmJ/y) (GeV/c?)




Events / 0.004 GeV/c?

Events / 0.004 GeV/c?

102; —— data
10 ﬂf f‘ 4.237 GeVh
AR Bl g
 M@ndiy) (GeV/cd)
[P —— data
10 ‘f W 4.27 GeV
I

3.6

3.7

3.8 3.9

M(m*mJ/y) (GeV/c?)

4

—h
o
[\

—h
o
IIIII| I IIIIII| T 17

Events / 0.004 GeV/c?
2, o =

_L_L
oc?u

Events / 0.004 GeV/c?

w—L

e i

—+— data

Y background
+ 4.246 GeV

* f

.6

3.8
M(m*rJd/iy) (GeV/c?)

4

—— data
background

Sum

\
+H+ i H‘ﬁf f +Hﬁ+fmﬁﬁ+W+++f+++ﬂ

38 3.9 4

M(n*n Jy) (GeV/c?)



Events / 3 MeV/c?

W S
o o

N
o

—
o
. IIIIIIIIIIIIIIIIIII

—4- Data
— Total fit
-- Background

. II‘II '

go
o
o

385 39 395
M(mr J/v) (GeV/c?)

N[X(3872)]=84.0%9.3



0.6

gz

+ data
—Y(4260)

0.5

/.
Q

0.4

2,

0.3

0.2

0.1

oB(yX(3872)—yrn'nJ/v) (pb)

o
HI[IIIIIII|IIII|IIII|IIII|IIII

T T

> YX(3872) production cross section at 4.18 GeV is comparable to 4.23(6) GeV

» Not from pure Y(4260) contribution? 1(4160)—2>yX(3872)? ...
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1. X(3872) was discovered by Belle in B> KmttJ/1p decay
2. CDF measure the miw system, dominant by p(770)
3. X(3872)is aiso-spin O state (no partner found).
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BaBar and Belle observed X(3872)—2>wl/y decay.
Ratio R=[X(3872)2>wlJ/y/X(3872)=2pJ/yP]~(1.0£0.4+0.3) for Belle

& (0.8%£0.3) for BaBar.
X(3872) has large iso-spin violation .



Data samples at BESIII

Data:

3189 pb' @ 4.18 GeV > BOSS 7.0.2p01

1092 pb'data @ 4.23 GeV

827 pbtdata @ 4.26 GeV

New high luminosity scan data from 4.19 to 4.27 GeV

MC:

500 pbtinclusive MC at 4.26 GeV
30,000 yX(3872)>ywl /v
2000(10,000) 0wy >ywl/
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Event Selection

Good Track:
Vertex cut: Vr<1 cm |Vz|<10 cm.
4 charged track with net charge zero.

Good photon:

E>25 MeV Barrel and E>50 MeV Endcap.
Time: [0,14] unit: 50 ns.

At least 3 good photon.

Lepton & pion:

p>1 GeV lepton; p<1 GeV pion.

EMC deposit energy: both muon <0.35 GeV; both
electron >1.1 GeV.
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Event Selection

5C kinematic fit:

4C fit + m° mass constraint.
Choose the best gamma combination with least 2.

%><100
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1. Signal MC simulation at 4.18 GeV

2. Lab-frame momentum: Pions < 1 GeV; leptons > 1 GeV

3. Both muon <0.35 GeV; both electrons >1.1 GeV
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1. Lepton pair invariant mass distribution.
2. Mass window: [3.07, 3.15] GeV.
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» Event in the w signal region.

» Two peaks are evident in the
)/ mass distribution.
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Events / 2 MeV/c?

Events / 2 MeV/c?

1000 ¢
900 -
800
700F
600 E
500 &
400
300
200
100

= ......._-..
600

500f

200

100

L Mt lee dnotebote ' o ol o lo 1

hmc |

3.9

M(wJ/y) (GeV/c?)

400 F

300+

e
3.9
M(wJ/y) (GeV/c?)

Entries 3946
Mean 3.872
RMS 0.01098

MC X(3872)
4 4.1

hmc
Entries 3469
Mean 3.934
RMS 0.01906
MC Y(3940)
%

. .y""'\g--k - ase.

4 4.1




Events / 6 MeV/c?

= D WP, OO N OO OO
TTTTTT 7T

QD

= 1(958) 1
L

Events / 6 MeV/c

200 ¢

180
160
140
120
100
80
60
40
20

» Event in the w signal region.

M(yn) (GeV/c?)

» Evident e+e- 21’J/Y=2ywl/p background events

» Br[n'=2vyw=2.75%]

26

hmc
- ’ Entri 1017
- n J/l]) MC # Meta:S 0.9527
= + RMS  0.01011
] Hy
3 -
— H'+ +
-....|.....L...*f.l.[‘....l....l....
8.8 085 09 0.95 1 1.05 1.1




1.15 1.15

- - Veto
1.1 Data @ 1.1 TI'J/W MC
1 3 4.18 GeV e 1 3 0.93<M(y®)<0.97 GeV
d ) L 105k &8& M(w)/)>3.9 GeV
1= ARl 3 1F
0.95F = :3: 0.95F
- = -
0.9 = g 0.9 =
0.85 _ 0.85
- ! L L | L 1 L | L ! L | L - L L | L L L | L 1 L | 1
086 3.8 4 4.2 086 3.8 4 4.2
M(owJ/vy) (GeV/c?) M(owJ/y) (GeV/c?)
1.15¢ = 1.15¢ =
als i &l £
1.05F 1 0 1.05F T
- > -
1__ 8 1:—
0.95F ) % 0.95F
0.9F ' S 09F e
0sst MCX(3872) 085] MCY(3940) =
- ! | ! ! ! | ! ! ! | ! - 1 L | ! 1 L | L ! L | L
086 3.8 4 4.2 086 3.8 4 4.2

M(owJ/y) (GeV/c?) M(owJ/y) (GeV/c?)



—
N

—+— data

— background

—
o

00)

Events / 3 MeV/c?
(@)
1T 1 I [T 1 | [T 1 I 1T 1 | [T 1 | [T 1

L

» Final obtained M(wJ/1) invariant mass distribution

oo

» Two distinct peaks are evident: X(3872) & Y(3940)

» Selection efficiency: X(3872)>13.3%; Y(3940)2>11.4% 2=



Events / 3 MeV/c?

Events / 3 MeV/c*

—
N
T

wo N e (o)) (0 0]
T

- 4.19 GeV —::::kground NQ oF 4.20 Gev i:::l(gr d
- é gl
L ("'\) 6
2 € 4
- ’ I,

SRR LRI S [ S 11 8 O
.8 3.9 < 4.1 .8 3.9 4 4.1
M(wJ/y) (GeV/c?) M(wJ/v) (GeV/c?)

. 12
:_ —+—data 105_ -+-data

4.21 GeV — background NQ — background
. > gl 4.22 GeV

=

- C'\) 6
3 g 4
Y T
S 15, /N1 IRRA TR S 31i1 ¥ P I
.8 3.9 4 4.1 8 3.9 4 4.1

W N B » (00}
L I

M(wJ/y) (GeV/c?) M(wJ/y) (GeV/c?)



Events / 3 MeV/c?

Events / 3 MeV/c?

12

10

e DB~ OO

12

10

wWwoe DA O

. @MM Y
M(wJ/vy) (GeV/c?)
- MJLH FUSE ]

M(wJ/v) (GeV/c?)

Events / 3 MeV/c?

—

Events / 3 MeV/c?

12

12

10F

L

wo \O) BN » 00}
p S A sy s B B

4.237 GeV

11T

— ba

fut ]

ckground

3.9 4
M(wJ/v) (GeV/c?)

4.1

10+

10

—+— data
4.26 GeV — background

i

wo N H » o
p r7T 17 17 7T 17 T 17 17T 17T T 7T 17T 1T T 7T TT1

3.9 4
M(wJ/v) (GeV/cd)

4.1



Events / 3 MeV/c?

—_
N
T

—_
o
I ——

N1

4.27 GeV — background

w N B » o
p R I I B B e I

3.9 4 4.1
M(wJ/y) (GeV/c?)

Events / 3 MeV/c?

—_
N
T

—_
o
T T

i b

4.36 GeV

— background

W N H » (0 0]
p T T T [ T T T T 1T T 11

3.9 4 4.1
M(wJ/y) (GeV/c?)

31



Events / 3 MeV/c?

2222222222222222222

14; 44444444444444444444

———————————

Events / 3 MeV/c?

4
M(wJd/y) (GeV/c?)




4180+4190+4200

IIIIIIIIIIIIIIIIIIIIIIIIIllIIIIIIIIIIIIIIIIIIIIII

|-

3.2

P B BEPERE
3.4 3.6 3.8

M(vJ/v) (GeV/c?)

Illlll1lIIllllIllllIllIIIllllllllllllllllllllllll

35
I30
MCX(3872)[
—20
—15

10

5

A BRI BT BRI
3.2 3.4 3.6 3.8

0
M(yJ/v) (GeV/c?)

llIIIIIIIIIIIllllllllllllllllllllllllllllllllllll

8
MC wy '

|
- N W A, O O N

1 PR SR I TN SR TR SN TR T
3.2 3.4 3.6 3.8

o

M(yJiy) (GeV/c?)



4210+4220+4230+4237

M(yJ/v) (GeV/cd)

4.3 E & 4.3 E as
4.25E +4246+4260+4270+4360 O 405 = MC X(3872 20
G A2 (?g 42F (3872) |45
S 4155 = 4155 11°
3 a1t . > 41 a0
—4.05F L 3405 3 —10
2 4 S 4F 18
3395 EE AT 3.95F 6
= 39F '*'_*‘g._._. S P 2| SN 4
3.85F A 3.85F ‘ 2
3.8 E M LI PO B . 3.8 E [ P P B 0
3 3.2 3|.4 ~ 3.6 3.8 3 3.2 3.4 3.6 3.8
2N
's M(yJ/w)i(GeV/c™)" ~ | _ M(yJ/y) (GeV/c?)
= o R '
= TevE I S 4evf 7
= 4.15F | B =k
> 4 i K| N °
3 4.05F : 8 4.05F 8 4
= 4;_ | | 4 > 42— \\\;‘:\?-: -3
3.95F ' 3.95F \ o
3.9F e 2 3.9F 1
3.85F | 3855
- Lo L Ly, . 3.8 = [T R SR 0
383 32 34 36 38" 3 2. 34 36 38

M(yJ/v) (GeV/c?)



Summary

Two distinct peaks are evident in the wJ/1 system:
X(3872) and Y(3940)?

Understand the background sources carefully.

Potential to measure the Ratio R=Br[X(3872)=2> wJ/y]/
Br[X(3872)—>m*n)/1p] better than BABAR & Belle.

Update all the analysis with final calibrated data sets.

Thank you | .
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Statistical significance

12 X(3872) MC histogram &)
—+- Data Gaussian + BW + linear bkg
10 — Fit
X(3872):
— background

u=(3.1+0.5) MeV
N*e[X3872]=20.4+5.4
il Significance: 4.80
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