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Introduction

* JAp—2>nit has been measured with poor
precision.

* The difference between B(J/Ap—=>pp) and B(J/
p—2nn) is a good test for the pQCD prediction.

* The final states involving baryons may take a
large proportion of the missing part of J/4
decay modes



Introduction

Comparable B(J/Ap—>nn) and B(J/
P->pp) indicate a large phase angle

I
2|
2

between the strong (A,) and A
electromagnetic (A,,) decay
amplitudes of JAp.
- 2
Although previous measurements have provide BR(J/i — nn) _ |Ag + Adpl
high precision Br(J/p->pp), BR( j/(/; — pp) ’ A, —0.03 A+ n 2

the Br(J/Ap—>nn) is still suffering from a large
error.

. BESII@BEPC : Br(JAp>pp) = (2.2620.01:0.14) X10-? (PLB591,42)
. FENICE@Adone : Br(JAp>nn) = (2.310.49) X103 (PLB444,111)



Data samples
Based on boss 6.5.1 at BESIII

Data samples:~226M JAp data

MC JAp=>pp: 1 M PHSP

Control sample of nf; J/Ap—>pn-+cc.

Inclusive MC samples: 200 M J/Ap inclusive MC

MC e*e2>yy MC (|cosB|<0.8)
N,, =L X 0 =280981.43nbX19.2984nb"' = 1.56 M






Event Selection

Good charged tracks
* IP region: |R, | <lcm, |Rz| <10cm
* Momentum: p<2.0GeV

* Polar angle: |c0s0|<0.93 Event level

* Two tracks opening angle > 178°

Jarele Len tieatiorn + |P(p) - 1.232|<0.05GeV
- p Prob(p) > Prob(w) * |P(p) - 1.232|<0.05GeV
* p Prob(p) > Prob(K) * |cosB| < 0.8, polar angle of p

The selection of J/Ap—=2>pp does not depend on information of
the calorimeter, and the energy deposit in EMC of JAp=2pp
is also used to verify efficiency of JAp—>nit
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Inclusive MC background

No. decay chain final states iTopo nEvt nTot
0 T — e, e — pp np 0 13 13
}) .;//’Ur — ot ot 8 7 20
2 Jh—ete e e’ 4 5 25
3 Jip— TR 50 YA A —prt A =7 p T prtap 14 3 28
4 J — ypsrete” e e’ 17 2 30
5 Jhe — 7wt a— a7t 19 2 32
6 Ji— K% K', Kg — 7"z" 77K 6 1 33
7 Jig— pta VP pt =7t 20 —on p! w7t w = A% - a wm alxmtatgt 7 1 34
8 Jp = K*K*p~  K* = 7' K" K* = 7" K~ ,p- =7 7" Ks = n'n~ aan K- aztatgt 2 1 35
9 T —ayp”ay = x T = alrm ) =t aa wontat 9 1 36
10 Jp —=yK*K),K* = K =" KY = 7"K7", Kg — 77" K- 7770t 10 1 37
11 Ty — 707 "n = v .T“,.“rr' ¥ 11 1 38
12 Jfe —wt f1(1285)p7, f1(1285) — K'7"K p~ — 7%, Ks — 7= 7w ww I\l atgt 12 1 39
13 Jfp— K3FK* u.'.I\.“,‘ -7t K K* = 2K~ ,w =t K- 7% Kyntwt 13 1 40
14 T —=aypt p = psperw L pt = 7% r.".T‘..“rr' aty 3 1 41
15 .l/w—-\"‘"‘\ 20— Ay, A — 77 p, A — prt T prtap 15 1 42
16 J/y— pr'p 'p 16 1 43
17 Jfg = h(1170)p~ p* i (1170) = pta~,p” = 7 7% pt —wwt a7l pt s wtA 7w waxxt gt 1 1 44
18 J =3t 2t =7, = 2% 17"0,."]) 18 1 45
19 Jfp = grtatn 90— K Ks,Kg —w'w~ o w Kpgtwiw? b 1 46
20 T — e, ne — f1(1285)bY, £1(1285) — K ix~ K9 b0 — 7w, Kg — 7=t - w wlrlrtarty Kt 20 1 47
21 T —=ap = wtpm,p wwta, pm = wlw - wwtw 21 1 48
22 Jhp— K -K%+ K-Kyxt 22 1 49
23 Ji—=asmi7ay — patpT — 7% w770 23 1 o0
U I — gty — e wt a0 =t a7zt 24 1 51
25 Jip—prt,pT — a7 T ww 25 1 52
26  Jit—=a KK Ky = ntypsp KU KT — 7K~ K K&t ' 26 1 53
27 Jht = wp ptiw —=awt7p =72 pt = 2 aa n7mtw 27 1 54
28  Jit—=agrtw,ay =g, w — 7wt — 27%0 7w w0 m0x 0%t 5t 28 1 55
29 Jh— K"K n,n— 7y K K™ 29 1 56

N=303190
N epre—104

incbkg
N ebke/ N = 0.03%

incbkg



Efficiency correction

Polar angle of p of PHSP MC Efficiency correction function

¥2 | ndf 11.79713
Prob 0.5452
e 30000 - sl .00 [ pO 0.8276 + 0.001587
— "q-‘) C P1  0.002071:+ 0.002415
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Fit to angular distribution
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Branching ratio

Correction for angular acceptance

N.,r = Ni(cos0)/e.(cosq) -[I_ll(1+ac0s26)d9/f 0088 (1+ocos?0)do)]

S
N 3031904551

o 0.628+0.013

N, 4921914894

Eff. 61.6%

NJAp) 2.26X108

Br (2.179+0.004) X103
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Systematic errors and results

0=0.628+0.013 Br = (2.179+0.004)
X103

Tracking (1%) 0.021 0.022
PID (1%) 0.021 0.022
Background 0.004 0.002
Eff. Correction 0.010 0.008
Error of a (tot 0.035) - 0.007
NJ/Ap) (1.2%) - 0.026
Total 0.032 0.042

Br(JAp=>pp) = (2.1790.00420.042)X10-3

=0.62820.013:0.032

PDG: Br(J/y=>pp) = (2.17+0.07)X1073

BESII: 0=0.6760.0360.042 14
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Event selection for JAp—=>nn

Good Shower
 Barrel(|cos0|<0.8):E, > 25MeV

* Endcap(0.86<|c0s0|<0.92):E,>S50MeV

« EMC time: [t-t, _ |<10*50ns

emax

nbar identification

* Most energetic shower
« E>0.6 GeV, E<2.0 GeV
e SecondMoment>20

* Total hits nearby 50° the most
energetic shower : Nhit50>40

n identification
e 0.6GeV>E>0.06GeV

No good charged tracks

The most energetic shower which
pass nbar ID criteria is taken as the
nbar candidate

The shower which is most near the
recoil direction of nbar and passes n
ID criteria is taken as n

E i~ E — E(nbarsum50) — E(n)=0,
E,Is the total deposit energy in the
calorimeter, E(nbarsum50) is the
energy deposit in a 50° cone nearby
the nbar candidate

|cosO| < 0.8 (the polar angle of the
nbar candidate)

The signal will be an enhancement
nearby zero in the distribution of the
the angle between n and recoil
direction of nbar.



nn(red cross) vs vy (histogram)
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Deposit energy of n vs T candidate in
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Inclusive MC background
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Topology 1n inclusive MC

No. decay chain final states iTopo nEvt nTot

0 J/y— 7 nn ar'n 2 1024 1024 1

1 Jly—pp op 3 445 1469 Main bkg
2 JjY— KOK© KiK; 5 176 5

3 JlYy— KK K*— 70K K K, 1 130 1775

4 J/y— K°K* K* — 7°K" K K, 46 106 1881

5  Jiy— Kr'K° K K, 4 82 1963 . .
6 Jf6—A-ATA —rti,A" — - ofndnt st 201 W1l be taken into account
7 Jiy = o7t T alrt 62 2106 .

8 J/Y—prtpn mprp 15 2161 @S Systematic error.
9  J/y— K°K% KL Ky 11 54 2215

10 Jo—AMA-TtpA—-TD T pTTp 8 49

11 Jv—- K Kg, Kg — Yo o T'r' K| 12 44

12 J/y—wtnp prtn 42 25 2333

13 Jjv— KYK- K-K+ 137 25 2358 .

14 7% Aoy A s -, oot cmp 2 2 mm Forbidden
15 J/v — v£4(2050), £1(2050) — 7'=" w070 26 23 2405

16 J/v— 7'pp pp 21 23 2428

17 J/ — fo(1710)y, fo(1710) — K°K© KiKy 40 22 2450

18 JW—= AL A—=pr S s Ay A—=7"p 7 prTyp 59 22 2472

19 J/v— K°K° Kg — 77" 'K}, 32 22 2494

20 J—-AA-TnAoTtp prixtn 48 21 2515

21 J—-K'K° K*— K n~ T KiK* 65 20 2535

22 J - A A7t syA A7 p wprTap 16 18 2553

23 JjY - KtK* K~ =7 K" KL K+ 30 18 2571

24 Jj — KK-7+ K-Kipzt 9 17 2588

25 Ji—patp - aln anlnt 52 17 2605

26 JiYy— K K'Y K — Kzt K K« 128 17 2622

27 Jip—saptpt -zt - alnt 58 17 2639

28  JjY—pATTET AT S et T prtp 109 16 2655

29  J/Y — nan'n ar'n'n 13 14 2669
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Events/1 degree
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Use bkg shape of Monte Carlo JAp—>n’nnbar to
estimate number of bkg events in signal region

Angle between n and recoil direction of n

Bkg shape obtained from
J/psi>a’nnbar in MC.
Normalize data and

Bkg in sideband

10~20°

signal region: angle<10°
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Event selection for JAp—=2>pnm + cc.
(calibration channel)

Identify P: Prob(p)>Prob(s),Prob(p)>Prob
(K),Prob(p)>0.001

Identify m: Prob(;t)>Prob(p),Prob(s)>Prob
(K),Prob(t)>0.001

Recoil mass of prt ~ |[M-M,_ |<0.05GeV

Recoill momentum of prt ~(1.1~1.2) GeV (near
by momentum of nir in J/Ap-2> 1)

Angle between recoil direction and N(Nbar)
candidate shower ~ 10°



Distributions of JAp—>pnm + cc.
p(f) in J/w%nﬁ (1.23GeV)
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Events/1 degree

- Events/S0MeV
g8 2 = 2

Comparisons of n samples in
JAp>nn (red cross) and J/Ap—>pnw (hist)

—E- Events having small back-to-back angle
(2°) are taken as nn sample in JAp—>nn

8000 f—
6000 i—._
4000 f—

- ———

e —— e JAp=>pns is used to calibrate
efficiency of nselection
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Angle between n and recoil direction of 7

NP PRI B . o . < A A A -
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Comparisons of n samples in

JAp=>1n (red cross) ,
JAp=>pnrt and Y’ 2>t JAp,JAp—>pnrt
_ JAp>pnwt V2>t /Ap,JAp->pnrt
2F Avg. off 44.5:0.6% 2F Ave. off 44.123.3%
2 Stoof
“‘..l‘l(n) (;;‘e\’) ’ - (Nli(n) (:;e\’)

Momentum of n (1.1-1.2)GeV Momentum of n (1.2-1.3)GeV

JAp=>pnrt is used to calibrate efficiency of n selection,
P2t JAp,JAp->pnrt is used to estimate systematic error.



in J/Ap->nir and JAp=2pp

mISS

Events/20MeV

0.0 0.2 0.4 0.6 0.8 1.0
(GeV)

The JAp=>pp sample is selected by means of MDC information only.
It is used to calibrate the efficierrcy of E_,  cu

We select showers in EMC in JAp=2>pp sample
with the same method as JAp->nf.
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Corrected number of events vs. polar
angle and the fitting

—~40000 £
35000
30000 -

2009 M
20000 - | —
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Event

cosO
A(1+acos?0)e(cosO)
o = 0.59+0.16 (a(pp) = 0.628+0.013+0.032)



Branching ratio

Correction for angular acceptance

N.,r = Ni(cos0)/e,(cosq) -[f_ll(l+ac0s26)d6/f 0088 (1+o.cos?0)do)]

I
o 0.59+0.16

Neor 471795+11721

NJ/Ap) 2.26X108

Br (2.0120.05)X103
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Systematic errors and results

o= Br =
0.59+0.16 (2.01+0.005)X10-3

Trigger(2%) 0.03
Eff (nbar) 0.02
Eff (n) 0.05
Error of o -

Background 0.08
NJAp) (1.2%) -

Total 0.10

Br(JAp=>nn) = (2.01+0.05+0.09)X10-3
0=0.59+0.16+0.10

0.04
0.02
0.06
0.03
0.04
0.02
0.09 (Preliminary)
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Summary

We have measured

Br(JAp>pp) = (2.179+0.004£0.042)<10-3
0=0.628+0.013+0.032

PDG: Br(J/=>pp) = (2.17+0.07)X10-3
BESII: 0=0.676+0.036:0.042

Br(JAp=>nn) = (2.01+0.05+0.09)X10-3
0=0.59+0.16+10
PDG: Br(JAp=>nn) = (2.2+0.4)X10-3

Our Br(J/Ap->nn) is much larger than ~1.5X10-3 which is expected
with 0 phase angle assumption.

The consistency between Br(J/y->pp) and Br(J/Ap->ni) suggests a
large phase angle (~90°) between the strong and the em amplitude.






Backup



Estimation for real A, A, (0 phase)

* |A..|? =BUAY=2un)*R(3.1GeV)*o(pp)/o(tot)

= B(JAp=2un)*R(3.1GeV)*o(pp)/
(o(un)*R(3.1GeV)/3.1?%)

= B(JAp=2uw)*o(pp)/o(uw)*1/9.61
= (5.9X10-2)*(4nb/86.8nb) *1/9.61
=0.28X10* (|A,,,|=0.53X10?)

A, + Agl* = BUNp=pp), if real, A ,;=4.2X10

B(U/p>nn) = A, — (1/2)A,, = 1.5X10-3
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