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® Motivation
® A brief introduction on BESIII.

® Analysis on ]/ decays to Wp, 2(TT7) and
2(mtm)mY.

° Surnmary
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4 J/ Y Strong and Electromagnetic Decay Amplitudes N

Strong — A, Resonant contributions

F]/LIJ ~ 93KeV =2 pQCD

hadrons

pQCD: both amplitudes almost real ']

QCD does not provide sizeable imaginary
amplitudes = ¢~10" 11

Electromagnetic — A, Ay and A3g must interfere (¢~0" /180

Experimental results:

J/¢ = NN (2*%) $=89° =*9°
]/ — VP (10) ¢$=106° *£10°
J/r = PP (00) ¢=89.6° 9.9°
cross section v |Ay + Aggl? = [Ay[* + [Asgl? + 2 Re[A* Ay U= VYD) b=138° £37°

hadrons

No interference?

[1]]. Bolz and P. Kroll, WU B 95-35.

@ [2] S.]. Brodsky, G.P. Lepage, S.F.Tuan, Phys.lﬁﬁvcb\?g._ég%ﬂ (1987). 2013/4/10/




4 J/ Y Strong and Electromagnetic Decay Amplitudes

Take ]/ — ppbar / nnbar as a result

Initial-state isospin is 0, A, g(pp‘bar) = A, g(nnbar).

Like magnetic moments, Ay, (ppbar) = —Ap,(nnbar).
According to pQCD, )
R — Br(J/t//—>nﬁ): Asg +AyIO _1 Az, Ay ER
Br(J/y —pp) |Ay+A| 2 Ay, LA,

But the BR are almost equal according to BESIII!I:

BR(J/{ — ppbar) = (2.112 & 0.004 £ 0.027)+10°
BR(J/{y — nnbar) = (2.07 £ 0.01 = 0.14)*10°?

> Suggests 90° phase

Measurement from ]/ decays has assumptions.

‘ 1 | iM Bian, ]/ -> ppbar and ]/ -> nnbar measurement by BESIII, accepted for pubblication PRD
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/ )
Including the effect of continum (A,.)

Resonant contributions

Strong — ASg

pQCD: all amplitudes almost real ']

QCD does not provide sizeable imaginary
Electromagnetic — A, amplitu des > (I)N 1 O° [1]

A, and As, must interfere (¢p~0° /180° )

AN _ragognnant ﬁf\h+1“11‘l1

I\V ull~1ulovuiliallid \/Ulll,lllblulll
pQCD regime
Apy €R

o~ [ A;, A FA
If A, and A, has the same phase,
e c~ |A3g+AEM | = |A3g |+ | Agm | 2+2Re[A3g*AEM]
&
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4 N
Expected Full Interferences in e*e=2pru~/2(nn)

contribute in

® Due to leptonic decay or G-parity, only A, and A
ete Ut and e+e‘92(TC+TC_)

DO el
M MM

G~ A AL = A | AL, |+ 2RelA A
has the same phase as A 9(]) 0°.

cont.

cont. | cont.]

cont
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® The interference pattern between J/y=> ™ and the non-
resonant amplitudes has been firstly found (@ SLAC [PRL 33,1406],
BES-II [PLB 355,374] and KEDR [PLB 685,134].

 Theoretical prediction when (¢p=0°. An obvious dip below J/w.
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Interference in strong mechanism J/y—2>5n
/ \II & JIV
Strong%A32

hadrons G-Pal‘lty conserved.

A3g contributes.

Electromagnetic%Ay

hadrons
| N G~ [AzTApy| =
Non-resonant Continuum—=2A___.. | A | 24+ | Ay | 2+2Re[A3g""AEM]

hadrons

How about the lineshape of J/y in e*e™>57 2
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In g2t @ Novosibirsk

° 0 ~|As T Ay | ’=

) > % ete 2>t n’ around ¢
| A3g | "+ | Agm | +2Re[A3g Agm] Phys. Rev. D 63, 072002

103 ¢

® The dip above 0) peak indicates tull % . : | /\ ¢+180°!
interference ¢p~180°.
_/’
® (O decays is in agreement with pQCD
(I) Y S PR i Nov051b1rsk
* Both A, : and A, are real, opposite |
signs ga-clmnm 1000 1020 1040 1060
Vs (MeV)
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Theoretical prediction on J/y—>5n
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ISR effect and energy spread of beam energy have been considered.
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BESIII Experi

ment

The BESIII Detector

Muon Counter

SC magnet

CsI(T1) calorimeter

RMCWG-ECT

Beam energy: 1.0 — 2.3 GeV

Peak Luminosity:
Desj(qn:l X 1033 cm2s!
Achieved:0.65x1033 cm™2s’!

Datasets already got:
2009: 106 M y(2s) 4xCLEOc
225M J/y  4xBESII
2010-11: 2.9 b1 y(3770) 3.5xCLEOC
2011: 0.5 fb"' @4.01GeV (Ds, XYZ)
2012: 0.4 B y(25)
1.0 B J/y and ]/ lineshape
fine scan for phase measurement
R scan (@) 2.4, 2.8, 3.4 GeV
201: 515 pb! (@ 4260 MeV
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Analysis on efe 2> utu-

® 2 good charged tracks: ® Vetoe'e™:
| Rxy| <Icm, |Rz|<10cm; Each charged track has an energy
| cos0 | <0.8. deposit in EMC;

® No good neutral tracks in EMC: E/p<0.25.
0<T<14 (x50 ns) ® Veto cosmic rays:
E,>25MeV (|cosB|<0.8), E,>50 AT= | Tof(u™)-Tof(u7) [ <0.5
MeV (0.86< | cos0 | <0.92) ® Momentum window cut:

ey,charged<100. |ppi_pthe| <30

® Vertex fit to impove the

1.8

. 1.7 E
momentum resolution: :

szertex< 1 OO )

1.6F

P(l) (GeV/e)

1.5

1.4F

1. . 1.4 .1.6 l . . ]-.8
K RMCWG-ECT P (GeV/e) 2013/4/10/




Preliminary result

Energy (GeV| Nevts e (%) L(pY) Cross section (nb)
30500 | TATILETLS | ~ 50T | 1489520020 £0.165 | 8579 £0.032 £0.096
30600 | 7300242704 | ~57.7 | 1505620030+ 0.168 | 8414 £0.031 £0.0095
30830 | 07T 141 | ~ 50T | 47500017 £0.053 | 7.566 £0.052 £0.088
3.0000 | GOBTEL246T | ~ 37T [ 1555220002017 | 678420027 £0.076
30030 | 4926212220 | ~ 577 | 1524920030 £0.169 | 5599 £0.025 £ 0.063
30043 | 14031245 | ~ 577 | D52 0.00120.025 | 12518 £0.101£0.160
30052 | S0052£2257 | ~ 577 | 181920.01020.021 | 48.546 +0.215£0.621
30058 | 152043 £ 380.9 | ~ 577 | 2161400110029 | 121,937+ 0.313 £ 1.750
3.0069 | 268615262 | ~ 37T [ 200700112003 | 2881720435 23487
30082 | 152100 £ 3000 | ~ 7.7 | 2.210£0.01220.031 | 1192854 0.306 £ 1.794
3.0000 | 26110 £ 1616 | ~57.7 | 0.739£0.007£0.009 | 59.620 £ 0.369 £ 0.806
30015 | A3+ 1459 | ~577 | 1.61420.01010.018 | 22.864 +0.157 £0.202
31055 | WBT6T£137.0 | ~577 | 2106200111002 | 15444 £0.113 £0.19
31120 | 1276521130 | ~57.7 | 1719200101002 | 1287040114 £0.167
3.1200 8614909 | ~57.7 | 1261200090015 | 11354 £0.125 £0.158

A
\

cross section (nb)

cross section (nb)

10°F

gty “a =
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dip just below J/y peak, which is consistent with ¢=0° case.
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Analysis on e*fe 2> 2(nt*n")
® 4 good charged tracks:

| Rxy | <lcm, |Rz|<10cm.

—~ AL B R LR R RN
. . % 500: —e— data .

® Vertex fit to improve the E | —wamc :
: Q 400F vl -

momentum resolution. S | e ;

=) - — Iy >yan ]

. ~ 300 L .

® Veto bkg from y-conversion g [ ek :
+ .\ = - ’ E
(o)) £l ;
* All angles between " and 77, . \\ ]
o< o 3 WL, Wy ]
10°<0,, . <170°. D DN ]

%. 2.9 3.0 3.1 32

® Veto events which have multi- Etot (GeV)

tracks: Distribution of total energy from ]/ data.

® Minimum angle between (T"7T7)
pairs: O(nt*,wtn)>170°.
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Preliminary result

Events [ { (004 Ge¥ ) Events [ (L0004 GeV )

Events /{ (LD GeV )
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Preliminary result

cross section (nb)

Energy (GeV) Nevts e () L) Cross section (nb)
3.0500 20842 £69.1 | ~50.1 | 14.805£0.029 £ 0.165 | 0.400 £ 0.009 £ 0.005
3.0600 208821667 | ~350.1 | 15.056£0.03 £0.168 | 0.396 £ 0.009 £ 0.005
3.0830 0741366 | ~30.0 | 4739200170053 | 0.322£0.015 £ 0.004
3.0900 2053 £99.9 | ~50.0 | 1555200340072 | 0.292 £0.008 £ 0.003
3.0030 1680.1£56.9 | ~50.1 | 15249 £0.03+£0.169 | 0.221 £0.007 £0.002
3.0043 8302303 | ~50.0 | 2145200010025 | 0.543 £0.028 0,007
30052 | 2500%618 | ~50.0 | 1819100140021 | 2.469£0.06810.032
3.0058 67932079 | ~50.1 | 2.161£0.011£0.029 | 6.275 £ 0.001 £ 0.090
30069 | 123566 £ 1467 | ~30.0 | 20070001008 | 11.76£0.140£0.179
30082 | 6964.0£1243 | ~501 | 221£0.01220.081 | 6.290 £0.112 £0.005
3.0090 1531446 | ~50.1 | 0.759£0.007+£0.009 | 3.032 £0.117 £ 0.046
3.1015 02241361 | ~500 | L614£001£0.018 | 1.141+0.045£0.015
3.1035 04207 | ~300 | 210600110024 | 0.730 £ 0.001 £ 0.009
3.1120 305.0£288 | ~50.0 | L71940.00£002 | 0.691+0.033+0.009
3.1200 E£236 | ~50.1 | 1.261£0.009+£0.015 | 0.519£0.037 £ 0.007

o
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A dip just below ]J/y peak, which is consistent with ¢$=0° case.
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Analysis on ete 2> 2(nt* ") nt!

® 4 good charged tracks: ¢ 3-C kinematic fit:
* |Rxy|<lcm, |Rz|<10cm. ® Loop all photons, choose the
* At least 2 good neutral tracks CO.In.blnatIOIIQ with the
in EMC: minimum ) *;~(<200).
o 0<T<14 (x50 ns); o 1tV selection:
e E>25MeV (|cos0]<0.8), * [M(y7)-0.135|<0.02
4 GeV/c2
E,>50 MeV BB
(0.86<|cos0]<0.92) ® 1cost (7", = 772209
o ey,charged<100. P
* PID for each charged track: =~ aaa
e prob(m)>prob(K) §j§§§§ % background -
® Vertex fit: £ Wop T
¢ X2vertex<100' - 40005— : ) —
200;2 2]8 219 3—‘_(‘;(: 3 I:F ;2

Etot (GeV)
@ RMCWG-ECT 2013/4/10/




take data @ 3. O969GeV as an example

Cut M events

all (t*t~1’%) combinations

—~ 7000 7 . | = | < - " sideband
e Py
> E T sideban § 18
< 6000 £ E 16
> 9
> 14

|
0.5 1.0 1.5 20

0.5 1.0 1.5 2.0 2.5

M(n'n) in nu'n (GeV/e?)

1.5

20 25
ontn (GeV/c?)

YEEETY B
M(Jt*ﬂt‘)l

veto ® and n

M(n*m ) (GeV/e?) C
ut p events |zigqo)
Possible intermediate ys00f W)
. > 4000 a2(1320) ¢ h
processes: 2 1500 ,\ s P
O, DT T T S oo
@ 2500 N
nrtn, N2t 5 200 N :
. . & 1500 =
(G-parlty v1olated); 1000 < .
O+t 500 ..!
popTm™; RN
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J/y lineshape from ontn~ and p*events

The possible interference between intermediate resonances

may affect the J/y lineshape.
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The behaviors of @TTTT™
and p* events look
similar. Neither of them is

consistent with ¢=0° case.
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4 N

J/ vy lineshape from 2 wf N
‘g ——¢'e->5m o4
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2 E|—— ¢0=90 predictior] * 4 E
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Different from Wi~ or 2(T*n"), the J/y lineshape is more
consistent with ¢$=90°.
-
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cross section (nb)

cross section (nb)
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Summary of J/y lineshapes
Different lineshapes 2> Az is perpendicular to Ag,?
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Next work

More dedicate work on ISR;

Precise evaluation of E__ and of the correspondant

uncertainties;

Systematic errors studies;

Fitting on the lineshapes to get the phase angle.

Better understanding of the phase angle.

More channels, i.e., e+e-9ppbar(under work by Marco

Destetfanis)/nnbar/ 67

RMCWG-ECT

Thanks !
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