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Main transition and decay processes of charmonium
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Radiative transition

1. Radiative transitions are sensitive to inner structure of hadrons ;
2. E1 transition is well measured in general, but still no one model

explains all the exp. results.

Eur. Phys. J.491 C76, 601 (2016)

Process Quark Model SU(2) with A = SU(3) with A = Ex
9] [13] [11](a) [11](b)| 0.8 0.9 1.0 1.1 1.2 08 09 1.0 1.1 1.2 PDG [18]
" — xeoy| — 299 403 213 | 199 199 197 196 194| 199 197 195 194 193 | 199 4+ 26
V' = xay| — 99 125 7T 64.5 64.8 65.6 66.6 67.4| 64.8 66.0 67.2 67.8 68.0 73.4+13.9
" — xey| — 3.88 4.9 33 132 31 29 29 31|27 25 26 31 35 <24.5
Y — xeoy| 50 47 63 26 | 30.3 30.2 30.1 30.0 29.9(30.1 30.0 29.9 29.9 29.9| 29.8 +1.1
P — xe1y| 453 428 54 20 | 27.8 28.0 28.2 28.3 28.4|28.0 28.2 284 284 284| 285+ 1.2
P — xe2y| 28.9 30.1 38 24 19.0 19.0 19.1 19.3 19.4] 19.0 19.2 193 194 19.5| 272+ 1.2

NR and relativized Godfrey-Isgur model are quoted as (a) and (b)

Due to higher order contributions?
The charmonium Dalitz decay (e.g. y(2S) 2eey,, ) can
provide g? EM transition dependent form factor (TFF)




* In the M1 transition, obvious differences between exp.
and theory. It is experimentally difficult.

NR(keV) | Gl(keV)| LQCD (keV) | PDG(keV)
T(y(1S)>yn.) | 2.9 2.9 2.64(11) 1.58
T(y(2S)>1.) | 4.6 9.6 0.4(8) 1.01

* Results from KEDR ( with inclusive analysis
method)

e Results from BESIII (exclusive analysis)
using PWA, in process (will not show in this talk)




Updates of y(2S)->yy,, at BESIII
With 106 M /(3686)

Ny (3686) v xes

Inclusive
B(W(3686) = Yyxea) =

€)(3686)—=vXes < N (3686)

Events/0.5 MeV

B(1(3686) — vxer) X B(xesr = vJ /1)

Ny os—yJ /v
Exes—yJ/p X Ny (3686)

Exclusive
B(”\{Cj — 7 j/i‘_‘)
B(¢(3686) = vxcs) X B(xes = vJ/¢)

B((3686) — 7o)
€1(3686)—7xes X Ve =3/

Exes—yJ /P X X Ny (3686)—*7ch

Simultaneous fit to the inclusive and exclusive y distribution

Inclusive: (2S)2>yX
Exclusicve: y(2S)=2vx, %o 2/4 prong




Updates of y(2S)=2vyy., cont.

Branching Fraction

This analysis (%)

Other (%)

PDG [7] (%)

PDC [7] (%)

Average Fit

B(1(3686) — vyxc0) 9.380 £ 0.014 +0.332| 9.22+0.11 +0.46 [9] 9.24+04 9.99 + 0.27
B(1(3686) — vyXe1) 9.905 £ 0.011 £ 0.353| 9.07 £0.11 +0.54 [9] 8.94+0.5 9.55 + 0.31
B(1(3686) — vyxc2) 9.621 £0.013 £0.272| 9.33 £0.14 £ 0.61 [9] 8.8+0.5 9.11 £ 0.31
B(1(3686) — vXc0) X B(xco — vJ/1)[0.024 £ 0.015 £ 0.205]0.125 + 0.007 £+ 0.013 [31][0.131 4 0.035]0.127 £ 0.006

0.151 +0.003 £+ 0.010 [15]

0.158 £ 0.003 4+ 0.006 [16]
B(1(3686) — yxe1) X B(xer — vJ/1)]3.442 £0.010 £ 0.132| 3.56 =0.03 £ 0.12 [31] 2.934+0.15 | 3.244+0.07

3.377 £ 0.009 £ 0.183 [15]

3.518 £0.01 £ 0.120 [16]
B(1(3686) — yXe2) X B(xe2 — vJ/1)|1.793 £ 0.008 £+ 0.163| 1.95 +0.02 £ 0.07 [31] 1.52+0.15 | 1.75+0.04

1.874 +0.007 £ 0.102 [15]

1.996 £ 0.008 £ 0.070 [16]
B(xco = vJ/V) 0.25 4+ 0.16 £2.15 2+0.2+0.2 [32] 1.27 £ 0.06
B(Xc1 — vJ /1Y) 34.75£0.11 £1.70 37.9+£0.8£2.1 [32] 33.9+1.2
B(xc2 — vJ/V) 18.64 + 0.08 + 1.69 19.9+0.5 4+ 1.2 [32] 19.2 +£0.7

New results are consistent with previous measurements,

but more precise



V(2S) 2%y X2 Y I/

g ——data
10° & Background
™, = —— X, Signal MC
->- »
o 10° =
= §
N 103 g_ () *
~ E
w C .
c 10% &
- 10 /! v ¥
4000
1 000f

.

346 348 35 3.52 354 356 3.58
M4C(72I+I') (MeV/c?)

~

t1 is the

polar angle of ~; in the /(3686) rest frame with the > axis of

in the electron-beam direction. @5 and &9 are the polar and
azimuthal angles of 79 in the y.; rest frame with the 2

in the ~; direction and ¢9 = 0 in the electron-beam direction.goof

3 and ¢3 are the polar and azimuthal angles of T from

the ~o direction and ¢s = 0 in the ~; direction.
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' : 1000F

Analyzed the high
backgronud y, ,

Phys. Rev. D 95, 072004

\I;Iigher order multipole?

106 M y(3686)
statistic & low

using five helicity angles in the FS.

T T T T T T T T T T T T T T T T T T
X C 1‘- Data - Data =-Data
—Fit MC o —Fit MC —Fit MC 4
- pure E1 — pure E1 - pure E1
rAd 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1
5- - - -4 -
e | ' # X
N - 'R "
~Data ~ Data =+Data
—Fit MC [ —Fit MC —Fit MC
- pure E1 — pure E1 - pure E1
T 05 0 08 11 D05 0 05 11 05 0 05 10 1 2 3 4 580 7T
cosb, cos8, cosd, 5



PRD 95, 072004

The stat. signif. of non-pure E1 transition is 24.3c for y,; 13.4c for
Y, aNd M2 is significant.

Xcl

az = —0.0740 £ 0.0033 £ 0.0034, by = 0.0229 + 0.0039 £ 0.0027
Payb, = 0.133

Xe2

a3 = —0.120 £ 0.013 = 0.004, b3 = 0.017 £ 0.008 + 0.002
a3 = —0.013 £ 0.009 % 0.004, b3 = —0.014 & 0.007 £ 0.004
Pagby = —0.605, p2_ .. = 0.733, pi. 5, = —0.095
Posby = —0.422, ppy, = 0.384, p2.p, = —0.024

a,"? (after) the normalized M2 contribution for ., ,2v,J/y
b,? (before) the normalized M2 contribution for v = v, %,

Similar analysis was performed using Y(2S)->vyx.,—~>ymmn/yKK
M2=0.0461+0.010+0.013 (4.40) PRD 84,092006

Yes. M2 component is significant. But this effect only
changes the measured BF slightly. 9



y(2S)— eTe " Xgs Xg 2 VI/ W, J/ W - eTeT /ptnT
W(2S)= YX¢jr X 2 €7 €7]/W, J/P - eTe  /utp”

Major background:

The Dalitz plot after selection
V(2S)=> vXxep, Xep = VI, P
where one photon has conversion o o T S S
----------- R TR
£ poenmssn e n s & m """"""""
%1007
Ll 00 4 — I I‘:'i
. . 32 34 36
Beam pipe MDC inner wall + 5
The reconstructed e*e vertex M(e e Jiy) (GeVic?)
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Invariant mass
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B({(3686)—=e e xag)

B(Xeg—eTe” J/v)

Mode Yields Efficiency(%) Branching fraction B0 (3686 S xe s By 5771
(3686) — eTe~xeo 48410 6.06 (11.7£25+1.0) x 10°* (94+194+0.6) x 103 —
¥(3686) — eTe xe1 873 £30 5.61 (86+03+06)x10"% (83+03+04)x10"3 —
1(3686) — eTe xeo 227+ 16 3.19 (6.9+05+0.6)x10* (6.6+0.5+0.4) %1073 —
Xeo = etTe " J/ 56 +£11 6.95 (1.51 £0.30 £0.13) x 10~% — (9.54+1.9+0.7) x 1073
Xel = eTe ™ J/ 1969 + 46 10.35 (3.73+0.09 £+ 0.25) x 1073 — (10.1+0.34+0.5) x 1073
Xe2 = ete~J/v 1354+ 39 11.23 (2.48 +0.08 £ 0.16) x 1073 — (11.3+0.44+0.5) x 1072
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Q: M(ete™) Angular dist.
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a - to— — 0-5 i 0.2
Note: The simulation assumed Xezere J/

a point-like meson 12



Events/4 MeV

KEDR resu

lts on J/y—=2 1.

— using inclusive photon spectrum

arXiv: 1406.7644 (2014)
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Firstly, they find the interference effects
small in inclusive
dT(w)
dw

N(wy) 1s quite small, therefore interference changes the mea-
sured values only slightly. These shifts are considered as sys-

. Y.
~ ‘S e’ + x”zf\f(m{;.)e“b|- :

= tematic uncertainties due to interference effects.

X=w/w,,y and ¢ are resonant and non-res phase

e — 29835+ 14 __‘_;6 MEV/LE.}

.6

[, =27.2+3.1%3¢ MeV.

0 _ 0.15 1-av/
9, =2.98+0.1801 keV.

The results from BESIII
inclusive decay are ongoing.

The results are consistent with the
latest lattice QCD prediction.
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Decays (to light hadrons)

To understand the
charmonium decay dynamics

Test the 12% rule

14



° Qh:

The 12 % rule

BF (psi(2S)—h) _ BF(psi(2S)-ll)

0
BF(psi(1S)—»h)  BF(psi(1S)-l) 12%

Ty =M, |*[%(0)[?
= (2/9‘?T)(1T2 - 9)_%&_93 -;-C!S)S'HQ‘?:.
The leptonic width via one photon into I is

= |M, 2| ¥(0) 2 =4 (%3a)*(4a,)me,

where o =3 Although separately these calcul
tions are not trustworthy, the ratio

r;_ £p°

r, (2/9m)(@m%-9)5/al

PRL34,43

is independent of wave-function effects.
15



Test the rule

Extensive study has done by BESII/CLEO

1. VP moc

o s W N

PP moc¢
BB mocC

e: e.g. pm, K¥*K-, kKO, oyr©
e: e.g. KK, KK, T
e: e.g. ppbar, AAbar

VT moc
3 boby:

e: e.g. K*K*,, of,’, pa,, 00,
e.g. w ppbar n° mmn,

Multi-body: e.g. KK.hh, mrnnK*K, nannnn

Some modes are suppressed, some are
enhanced, while some others obey the 12% rule!

16



BESTII : PLB614, 37 (2005); PRD73, 052007 (2006)
J/W, W(2S)—> VP cLEOC: PRL94, 012005 (2005)
BESITII: arXiv:1202.2048
BESII/III CLEOC: PDG/BESIII | B(y’)/B(JAy)
mode B(y?)(X 10°) B(y’)(X10%) | B(Ihy)(X10%) (%)
on 51+0.7+11 2408 102 | 169+15 | 0.30+0.04
Lo 214+03+0.8+09 | 18.8"16 ,,+28 | 21.37+0.04+ | 1.00+0.06
0.58+0.27
KoOKO+cc.| 133427417 | 9.227,,409 | 43.9+3.1 3+0.6
on | 187068, ,1028 | 2572,,402 | 45%05 4516
on_ | 178067,,4017 | 3011,,502 | 1934023 | 943
on’ 187164, +0.33 i 1.05+0.18 18+16
on’ 31+14+07 _ 40+07 78+41
on <3.1 <1.1 174+20 <0.53
on’ 3.2:24, 407 i 1.82+0.21 18+13

From Changzheng'’s talk
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EVENTS / 3 MeV/¢2

w(2S)>KKn

o
=

>

120

100

2D fit to M(KK) vs.M (yy§:

=

‘\Hlllllll\l\lllllll

BESIII PRD 86, 072001
Base on 106M v/

0.48<M(yY)<0.6 GeV/C?

& 40
&
100[— ' T T ' T 3 20
r ] = TSV WS S NS SWNE VY SRS T W I I ' I I 4
80— - 0 1.00 1.02 1.04 1.06 1.08 110 10 - . -
E E MK K (GeV/c?) ..:."- ¢ ]
60— -] E T T T T T T T T ¢ . B
r ] = E 8 T -
40:_ B % 252— _; o 1
20~ 4 b = S 6L -
- ] ¢ E 1 & ]
gluass, i P IeE ERR® ]
0.48 0.50 0.52 0.54 0.56 0.58 060 = E B o . Lt . 7
M GV = E] = TR 5]
w 5; : ‘ .’- :
( ) ‘:2 1?4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 2 __ -t —_
M yy My (GeV/e?) r : 1
(a) $(1020) e B
(b) $(1850) and #(2170) Ve @V
dark dash: ¢n; red dash: nKK
Mode (' — ) €(%) Nebs Br(x1073) Q, (%)  PDG (X 1075) CLEO (X 107%) BESI ( X 1077)
7K K~ (inclusive) 21.52 917 £37 4.07 £0.16 £ 0.26 fe <8.9 [2] ce
K*(892)TK~ + c.c. 2025 22421 318 *=0.30793%  0.62 *0.09 1.7208 3+1.0%£03 29+13*04
K3(1430)"K™ + c.c. 2028 251 +22 7.12+0.62704 >2 -
nK*K™(n¢ excluded) 2210 284 =27 3.08 =0.29 = 0.25 ce <13 <13 oo
né 3353 21616 3.14+0.23+023 419+ 061 2.8%49 20511204 33+ 11%05
7 35.63 <10 <0.04 D <0.4 0.7 0.4
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Events / 0.01 GeV/c?

Events / 0.01 GeV/c?

J/\v & \v(ZS)%v7T M &yn’

250 o so0F
20- ‘>Q‘ > 70E
15i 8103 o 602_
g S i
!
Lﬁwa's @ 1%_1 ~012 014 016_ 018 02
101 N M(yy) (GeVic?)
8_— %1022 M(W)
; S " BESIII
- l g - PRD 96, 052003
N RRASRTRRNY o0 SESSESRRVERT 1 A l \
M) eV T My @evid)
M(nmm) M(m'tn)
Mode | B(y(2S)) [x10°]| B(J/wy) [x10-4] Q (%)
Y70 0.95:0.17 0.35+0.03 27+0.5
- 0.85+0.18 11.04+0.34 | 0.08 + 0.02
125.11+6.6 52.8+1.5 20

m

24+0.1




Multi-body ' decays

BESII: PRD71, 072006 (2005)

Mode B{r(28) — h) E (PDG) o,

h (units of 10™) (units of 10™) (%)
2|‘1r+1r"] 2270202 4.50 = .00 555 = 1.53
pmta” 200204 420 = 1.50 —
’J|1r T )P 2601 =07 =30 30,00 = 800 776 = L10
gt < 1.6 — —
wmTtT B.2-05=07 480 =090 1135 = 1.94
3wy — yy) 0.3 =08 = L4 — —
3wy — 37) .1 =14 = L6 — —
i 0507 L5 — —
w37 4516 1.3 — —
K"K wta™ 710304 1600 =400 085 =323
pKTK~ 2270204 — —
dmta 0.9 =02=01 .50 =028  1L07 =3.30
K'K wta—a" 1270510 — 10.59 = 2.8l
nK*K <13 — —
wK K~ .LO=03 =03 LL50 = 0.40  10.19 =296
20KTK™) 0.6 =01 =01 — 671 =274
HKTK™ 0.8=02=01 0.60 = 0.22 514 = 1.53
20KTK )Y L1=02=02 — —
ppmrta” 50-02=04 B.00 = 200 000 = 116
ppp 0501 =02 — —
pprtaa" 7320406 — 18.70 = 5.80
npp 080303 — 380 =209
wpp 060202 (.80 ~ (.32 469 222
ppK K~ 0.3=0.1 =00 — —
dpp =0.24 =<0.26 —
ATt~ 2.8+ 04~ 0.5 — —
ApK LLO=0.1 =01 — 10,92 =293
ApKtata™ 1.8 =03 =03 — —

B('zb’ — p]_ﬂro)

 (13.2£1.0£15)x 1075

Qpﬁ'rro —

Qp;‘)n =

B(J/¢ — ppr®)
B — ppm)

_ (5.84+1.1£0.7) x 1079

(1.09 £ 0.09) x 10-3

B(J/y — ppn)

(2.09 £ 0.18) x 103

= (12,1 1.9)%,

= (2.8 +0.7)%.

CLEOc: PRL95, 062001 (2005)

B(#(28) — K*(892)°K 7 7" + c.c.) = (8.6 = 1.3

BESII, PRD73, 052004 (2006)

B(p(2S) — K'K wta 7% = (1.17 = 0.10 = 0.15) X 1077,
B((2S) — wKTK™) = (2.38 = 0.37 = 0.29) X 1074,
B((25) — wfo(1710), f,(1710) = KTK~) = (5.9 + 2.0 + 0.9) X 1075,

+ 1.8) X 1074,

B(#(2S) — K*(892) K~ 77~ +cc) = (9.6 22+ 1.7) X 1074,
B(H(28) — K*(892)TK~p" + c.c.) = (7.3 £ 2.2 = 1.4) X 1074,

B((2S) — K*(892)°K~p* + c.c.) = (6.1 = 1.3 = 1.2) X 1074,

CLEOC Modes B(107%)

PP 2.87 £ 0.12 £ 0.15
PRD72, AN 3.28 + 0.23 = 0.25

3*3F 2.57 + 0.44 + 0.68
051108 3030 2.63 = 0.35 + 0.21
(2005) BB 2.38 + 0.30 + (.21

EOE0 2.75 + 0.64 + 0.61

E(1530)°E(1530)° 0.72+14 + 0.10(<3.2 90% CL)

Q

=
?\

0.70%033 * 0.10(<1.6 90% CL)

BESIII PRD 89 112006

QO)KK

B(y(3686)2 oK IQ

B(J/w—=2> oK K*)

(184 +3.7)




VT B 2s) »x (10 9| B Jry—x (107 3) Q, (%)
mode (BES-II) (PDG2002) h
of, | 2.05£0.41+0.38 4.3+0.6 4.8+1.5
pa, | 2.55+0.73+0.47 10.942.2 2.3+1.1
K K", | 1.86+0.32+0.43 6.7+2.6 2.8+1.3
of, |[0.44£0.12£0.11 | 1.23+0.21F 3.6+1.5
PRD69,072001
AP Mode | B ;5 ,x(10%) | B 5, (1073 |Qy( %)
b,x 3.2+0.6+0.5 3.0£0.5 113
KK, (1270) | 10.0 £1.8+2.1 <3.0 >24
KK.(1410) <3.1 (C.L.90 %) | 3.8+0.8 +1.2 <13

PRL 83,1918;PRD 67,52002

BB mode

B(1)(3686) — pp)

B(J/{ — pp) ‘

B(1(3686) — nn)

B(.J/y — nn)

= (14.4 £ 0.6)%

£

= (14.8 £ 1.2)%,

A

PP: J/y KK,

[]

)

S 6000 -
> I
E -
% 4000
E |
Q

S i
W 2900 |-

I ‘ BSET ,\:1.3X109 J/\V
942 144 146 148 15 152
PKS(GeVIc)

3. 2: The momentum distribution of Kg in the ete™ rest

me. The (black) crosses are from data,

and the (blue) solid

> is the fit result. The (red) dash-dotted line is the signal,

1 the (green) dashed line is background.

BF(y(2S) = K.K,)

(5.24+ 0.47 + 0.48) x 10-5
BF(J/y — KK\

(1.93 + 0.01 + 0.05) x 10~4

BF (/(25) > KK,)
BF(J/y>KcK))

Q, = = (27.24+3.5)%

PRL 92, 052001; PRD 69, 012003



Y, decays

Cannot be well described by the color-singlet
contribution alone, although this works well in
explaining S-Wave charmonium eg. the J/psi,
psi(2S) decays

With the inclusion of the color-octet mechanism,
the calculations of .~ PP, BB come into more
reasonable agreement with the experimental
results, but with exceptions

Measure more decays.



448M (2S) 448My(2S)

106M y(25)

F 250 —
160 a O 0
- _ ' ' ' ' 1 < 140f- < 200 ‘ 2 Z
or /\ /\ 13 > 0
[ ] E 100 E 180
4 13 b =
[ 12 £ 100
i 1 g sF =
20 — ] W gpF w ol
i ] 2 ¥
: F b P Trme e e b ey e ey o PR pi A s
No ‘2 _ ] _: 3.3 MZT (Gev!cz, : 3.3 ‘ 3.35 = |3.4M2ﬂsﬂ :(Sésevmz;i.s 3.55 3.6
Mode Pt Xel Xe2
This work 333+2.0+26 122+ 1.1+ 1.1 20.8 + 1.6 £ 2.3
PDG 33.0 £ 4.0 11.8+ 1.9 18.6 +2.7
AA | CLEO 33.8+36+22+1.7 116+ 1.8+07+07| 17.0+22+1.1+1.1
Theory |(9R.5 + 20.5%,22.1 +6.1°) 13 - 152+ 1.7¢.43+ 0.6 121 PRD 87, 032007
11.9 ~ 15.1 Bl 3.9 [22] 3.5 122] arXiv:1710.07922

Throughout the table, them in units of 1075,

Channel This work PDG  Previous BESIII [6] CLEO [5] Theory Bprod

Xeo = X787 504 4+25+2739+7 43.7+4.0+28 325+57+4.3 5.5-6.9 [3] 4.99 +£0.24 +£0.24
Xe1 = XTY7T 37+£06+£02 <6 52+1.3+0.5(< 8.3) < 6.5 3.3 [4] 0.35 + 0.06 £+ 0.02
Xe2 + X2TY7 354+£07+£03 <7 47+18+0.7(< 84) < 6.7 5.0 [4] 0.32 £ 0.06 £ 0.03
Xeo — 8% 477418435 444+4  46.0+£33+3.7 441456447 (25.1+£3.4, 18.74+4.5) [2] 4.72+£0.18 £0.28
Xer — '8 434+£054+03 <4 3.7+£1.0£0.5(<6.0) <44 3.3 [4] 0.41 £0.05 £ 0.03
Ye2 = 2989 394+05+03 <6 3.8+1.0+0.5(<6.2) <75 (38.9£8.8,4.240.5) [2] 0.35 % 0.05,% 0.02

5.0 [4]

r——— P E-er—— n I E—— n —



Radiative decay

 Old results
* y(2S)2yn/ /iy’
* h,2 i’

25



» Expected 1% BR, but only 0.05% observed.

y(2S) radiative decays

» Potential channels for hadron spectroscopy study, including search for non-qqbar
states, provided statistics 1s enough (BESIII?).

* ~0.1% more observed in this analysis.

dB/dm (10°/100 MeV/?)

v 2(m ) KK-

Mode BR (x10)

[m<2.9 GeV/c?]
v pp-bar 29+04£04
YN’ 126 £29%1.5
v 2(n ) 39.6 £2.8 5.0
y KK*n+e.c. 256 £3.6 £3.6
v KK 19.1 £2.7£43
v ntppbar 28£12£07

v 2(K'K) <4.0

Y 3(mtm) <17

<22

A

Take from Changzheng’talk

25

Y PP

YKIK v~ +C.C.

S S o

L

15 — 2 .25 3
M (GeV,/c?)

PRL99, 011802 (2007)J
6



PRD 96, 052003

y(2S) radiative decays cont.

BESIII has observed the signals for
Y(2S) — yn'(>120)
Y(2S) —» yn®(6.70)

With 448 y(3686)

P(2S) - yn(7.30)

this (x107%)

Old Results (x10-%)

prediction (x1079)

P (3686) — 1’
(3686) —
¥(3686) — 70

(125.7 £ 2.2 4+ 5.2)
(0.86 + 0.18 + 0.04)
(0.96 %+ 0.15 %+ 0.05)

(126 + 3 + 8)
(1.38 + 0.48 + 0.09)
(1.58 +0.40 + 0.13)

(1.14 ~ 1.19) x 10~
(1.39 ~ 1.53) x 10~°
(0.66 ~ 1.15) x 1077
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Radiative decays cont.

By’ » n'h,) = (8.6 +1.3) x10~* 448M y(3686)
~ % | — Data % 200
hC O4M %10_ —Fittresult (a) % . (b)
[ mmmma Background
Reconstruct by E i Side:a,,d E
— P P
h.—yn',n' »>ntnn, 5 l E
n-yy Y 3 e st s
S . 3.45 3.5 3.55 . .
hc —yn,n 2Yyn'n M(yn) (W—n'nm) (GeV/c?) M(yn') (W—yr'n) (GeV/c?)
o I ~, 8¢
he = ynn—vyy | S (d)
4. —_0 =10 = 6
heoynn-onnmn® 5| ] } 2 4
$ b |
5y [yl s 2
¢ ot S e Tk S T BRI
3.45 3.5 3.45 3.5 3.55
M(yn) (—yy) (GeVic?) M(yn) (n-n'wnd) (GeV/c?)
Mode Ni ) W,Pa(u}[xl(]_z) Blh, = yi'(n)] Significance [B(h, = yn)/B(h. = yi)](%)

h, =y 443 +7.8(stat) 7.67 £0.38(sys) [1.5240.27(stat) £ 0.29(sys)| x 1073 8.40

he =y 18.1£5.8(stat) 1022 £0.55(sys)  [4.7 £ 1.5(stat) = 1.4(sys.)] x 10~ 4.0 30.74 11.3(stat) £ 8.7(sys)
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Search for rare decays

1} 9Acpe e- with A-Ic-epK‘nJ’ arXiv: 1802.04057

BESIIl analyzed 448M y(3686),
“' C

found no signal candidates
MWW ; UL: 1.6x10° 90% C.L.
as, EW: @ ’

=
o+

cl clal oco
ol

ol

JO—ep  1.1x106(58M) 1.6x107 (225M) * 7 »‘

- . Jv
JJU—et  8.3x10°(58M) ,,m —
JU—put  2.0x10° (58M) . 7 e

PRD 87 112007
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Summary

* Much knowledge has been gained in
the past years; BESIII is producing
more results, be patient.

* Some channels are statistically
limited; need more data and better
analysis techniques, a higher
luminosity machine is desired.
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arX1v: 0710.0039 [hep-ex]

J/ | >1nvisible Published in PRI(2008)
e y2S)2>n'ml/yasally Select two low momentum pions, and
sample by tagging - require no other particles in detector.
o 1250 64244137 evts Peaking IbaCkgr(}uﬂd
3)
Ny Background channel expected Ny
E'l'ﬂﬂ'u Backgrourjd (’(f/(QS) . 7T+ﬂ'_ J/T,;x, J/’lf/ _}) g
= from continuum i VRG]
pﬁ 750 [data at 3.65 GeV ot o 9393 L 240
ni || 1011 £ 85
2 - Lower limit 12419
c ninw’ Of Nyyq 29 + 10
W 55 Total 6018 £ 360 )
%3 3.05 31 3.15 32 By = 1mf1+51‘tile) <0.010 @90% C.L.
M_._ (recoiling) (GeV/c®) | B(J/y —pu u)

More stringent constraint on NEW physics parameters:

(U-boson c-quark/LDM coupling) p pyvet. Phys. Rev. D 74, 054034 (2006).
P. Fayet, Phys. Rev. D 75, 115017 (2007).



