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1.Large generation cross section

2.High yield J/y events at BES
10B

3.Small resonance background %99

4.There are definite initial 7000
energy and momentum. 5000
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Motivation

Experimental aspectis

4

10 billion J\psi events collected [1]

|

Efficiency:1%

!

Process with measurable
branching ratio of 107

[1] http://english.ihep.cas.cn/bes/doc/2250.html. 5



- Motivation

The decay of J/1 particle is an ideal place to

study new physics
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Mode ( Experiment( B. R)

Jlw — pr (1.6+0.15)%
Jly — p°n° (5.6+0.7)x107
Ty — KK (892) (6.075)x107
Jly —K'K (892° (4240.4)x107
J/y = on (1.74+0.20)x107
J Iy —¢n (7.4£0.8)x107"
J Iy = or’ (4.5+0.5)x10™
J 'y — ¢1'(958) (4.6+0.5)x107"
JIy —>np (1.93+0.23)x107*
Sy — on'(958) (1.89+0.18)x10™*
J 1y — pn'(958) (8.1+£0.8)x10™

Mode (

JIy > (1.47+0.14)x10™*
J/y - K'K? <1.4x107°
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C parity violating decay modes

mode Br mode Br
The —s:5 (232 it I — ' (3.0120-)x107 1!
I — oy (14500 %1071
the strangeness changing decay modes
mode Br mode Br
Iy — mK* (0.99%073)x107"2 Iy — K% (0.84703)x10™ 1
Iy — 2°K° (0.49%5 1%)x10™12 Iy — Ko (1.947030)x10 12
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Monochromatic collision: factor of 10 from reduction of e*e CM spread

. J /Y production cross-section Xiaoshuai Qin
E J T T T | T T T T T T 1
= | 8E,..=0 keV: gy 1y,=90000 nb
© 80000
3 E ...E_|_ i J/¢ width: 92 keV
aE_au.:ur MeV aE'”"‘u%ﬂ” 60000 - "
only e*e” pairs with E_,=3096 £ 0.14 MeV i
can produce a J/w, ~1/30" of the total |
introduce dispersion 40000 F OEm=57 keV:  0y,,;,=41000 nb
higher energy | L
E+AE fptg? uw'er energy i
' % E-AE zmm n
E E i
i 8E,.=1100keV: o;,,=3400 nb [BESIII)
E-AE .ef EHAE 0 J e —— _.=.._|W
lower energy hiEhEr ENErgy 5}{]9‘4 2 {]% 3 {]98
——
e e P (5(GeVic))

Alexander Zholents

*e" pairs with E.,=3096 + 0.14 MeV
more e'e’ pairs - . CERN SL/92-27/AP

Future J /¢ factory

Current technology “Topup” X2 +
“improved technology “monochromatic collision” xX10 +
Someday with new facility (J /¢ factory) x100

4

1013J /3 per year at a super J /1 factory

BESIII collected
10 billion J /4
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ong time ago...

A project of

SUPER CHARM-
TAU FACTORY
in Novosibirsk

* 1993, Dubna JINR (E_ = 2 GeV, L=9.4x1032 cm™
sec?)

* 1994, Argonne National Laboratory (E_ =3-5 GeV,
L= 1033 cm2sec?)

* 1995, BINP, round beams (E_, = 2.0-4.2 GeV, L= " = E ’
1033 cm? sec’l) First Novosibirsk project

* 1996, Spain & France (E_..= 4 GeV, L= 1033 cm?
sec’t
1997, Beijing IHEP (E_ = 2.0-4.2 GeV, L= 10** cm?
sec)

E. Levichev

« £=700-2500MeV

e Round beams L = 1034
cm2s1

* Monochromatization |
~ 1032 cm2s!

* Long. Polarization L™

L % 10*em<s™

' ~-';.J.@.'_‘-‘|5!-'EI-:'EF‘H‘,'.--“ FRRED "hf?“r";,lﬁr';ill s .

" L MPOEKT ROM * Transverse polarizatiol
Banmn-5 for precise energy

calibration

HomCCEiAapon 1350



More than 10%°J /1) events can be collected in the
future.

A process of order of magnitude at 10! can be

observed

The large deviation between experimental and
theoretical values may hide the direction of new
physics.




J!w —DM(M =P,V)

J/w — D 4.3x107" <1.3x10™
Jly —> DK 2.69x10™"
i = D)z 2.09x107"
J/w — D,K 1.34x107"
J/w —D.p 3.33x107 <1.3x107
Jly - DK 1.86x107"
Jly —D,p 1.32x107"

Jly - DK 0.8x107"
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1anie 1 The properties of charmonium with the quantum numbers of 7% J7€ = 0717, where I' denotes
the full decay width, Br,. and I',. denote the branching ratio and partial electromagnetic width for the pure
leptonic ¢ — eTe™ decay [1]

Meson I6JPC  Mass (MeV) I (keV) Br,, I,. (keV)
135, J/9(18) 0717 3096.900+£0.006 | 92.9+2.8 (5.971£0.032)% 5.55+0.14
23S, ¥i(25) 0-1—~ 3686.097+0.025 | 29618 (7.894+0.17)x 10~ | 2.3440.04
13D,¢(3770) 0717~ 3773.131+0.35 (272+£1.00x10° | (9.6+0.7)x107® 0.262+0.018
33S, w(4040) | 0717 403941 (80£10) % 10° (1.07£0.16)x 10~ | || 0.86+£0.07
23 D, ¥ (4160) | 419145 (70£10) x 10° (6.9+£3.3)x 1070 (0.48+0.22
3¥D,P(4415) 0-17— 442144 (62420)x 103 (9.44+3.2)x10-® 0.58+0.07

1. Patrignani, C. et al.: Particle data group. Chin. Phys. C 40, 100001 (2016) .
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v (4040),w(4160) — D D;}

Branching ratio for the | N - | N -
¥ (4040), ¥ (4160) — D DF 6 Br(y(4040)— Dy DF) x10'" Br (y(4160)— Dy D7) x 10
decays with different mixing

i +0.1140.0340.22 +0.104+0.024+1.55
angle # of the 35 and 2D states, —30° 2.94 09 002—021 2.50 74 08—0.00—1.18
WhEI'E thEﬂI‘EtiCﬂl unc Eﬂﬂintiﬂﬁ s o +0.114+0.034+0.23 +0.1040.0441.59
: “ 20% 2.927 500002022 2.597:09-0.02—1.21
come from scale (1=0.1)7;, mass ;10 5 g3+0.11+0.03+0.24 7 6g+0-11+0.05+1.63
¢ i {}'D 2 9?-}-{]1 140.0340.25 2 ??-Fﬂ.l 14+0.074+1.66
1 21 _0.09—0.01-0.24 I _0.09-0.04—1.27
1240.0340.27 +0.124+0.08+1.68
10° 3.03701 2.83

—0.10—0.00—0.26 —0.10—0.05—1.29
).1240.044+0.29 +0.124+0.08+1.68

2| e N 2.87 .
—0.10=0.01-0.27 —0.10—0.06—1.29
3()° 3 20+ﬂ.13+{].ﬂ5+ﬂ.3ﬂ ) 88+ﬂ.12+{].ﬂ3+1_ﬁ?

-0.11-0.03-0.29 —0.10—0.06—1.29
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Mass (MaV)

3700 |

3300 3

3100 &

=

I.tll'FI

=

Threshalds:

=]
"
IF.J'I

Q

=
]
=

=
=}

g n, (2S) ] ¥(25)

(4660}

n, (1S) ) Jily (18)

™

0-1-1-

li-' +

F-

20



h There are expected to be 10! e events.

Experimental value of n. — PP

J

<1.1x10*

< 4x10°

< fBx10?

<31x10*




Branching ratios for the n.— P P’ decays, where the uncertainties come from m,., pp and a:f,
respectively

modes branching ratio modes branching ratio
ne—~K*K (1473013058703 ) x 10715 ne—K 1 (43620 51555 ) x 10717
ne—KK’ (155551308153 ) x 107 Koy (L8ERRIENE) x10716
ne—>m K (15304 08R) x1077  pe—n®y (918205505510 ) <107
1=K’ (26555 751085533) x 107" e (571353005 x107
Ne—>m (1-33ﬂﬁi§fgﬁﬁfgfg) x 10718 Ne—>1n (5-03fgji§fﬁ§féﬁg§) x1071¢
a0 (BERAB) 0P aew’ (130 a0
e/ (91233135511 x107'6
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