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Motivation

 Help to understand the decay of these particles.
* Firstly measure the branch fraction of ' — ¢pAA.
* Search for potential resonance of AA, @A.



Data set

BOSS version: 6.6.4.p03
Data: (448.1+2.9) x 10° y'events(2009+2012)

Inclusive MC : 5.06 x 10%(2009+2012)
analysis the background events;

Signal MC : study the efficiency (4.16 X 10° per channel)

1.9 > ¢f,(2340),f,(2340) > A4, > K K- ,A>pn A - prt;
2.9'—> $X(AN),X(AA) > AA, ¢ > K K A >pnr A > pr';

3.9' > ¢pAA (PHSP), ¢ > K"K~ A>pnr A - pr*



Event Selection

Good charged tracks:
|V,,|<20 cm, cos(B) < 0.93;
Number of good charged tracks == 6
PID (dE/dx and TOF):
For (anti)proton: prob(p) > prob(K), prob(p) > prob(m);
For Kaon: prob(K) > prob(p), prob(K) > prob(m);
The rest are ™ by default.
A/A candidates:

Primary vertex fit , y?< 200

4c fit :
2 —mt -
Xic(pr prn™ KTK™) < 200



Method

Signal: Fitto M(KTK ™)
Peak: Esitimate from A /A side band.
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Background study

Main background comes from Q~Q*

No. decay chain final states i Topology  nEvt  nlot
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1 [ — -0 PO~ — AR O P ARY A — g A —prt oK xtpK ) 420) 4578
2 g ’—‘ Adp, A — pe”i., A — pr P — KTK~ 7R e ntpKt 2 | 4570
3 ¢ AAG A —prT A — f{" Ve — KTR™ eta aK "w.pKt 3 | 4550
4 Y1 KTAAR - A —pr— A — pr TR —atpRH 4 | 4581

fa 4_""““““"""““"""" F 4_"'"""I"'"""I""""‘I"'_

=Ers 1 =Er's - 1

E 3.6 E E 36k 3

34F . . 34F £

32F i - 32F 2

3 e, 3 5

28 :

2.6:— LA e Ll 2.6:— _:

24 . E 2.4 £

»of  Inclusive MC ] o data E

5792242628 3 32343638 4 :

1 1.1 12 1.3
M(K'K) (GeV/c?)

m2((AK") (GeV/c?)

Veto: / (M(K+A) — m(Q))2 + (M(K~A) — m(Q™))2 > 0.015 GeV/c?

TN TN NN TN N N T
22 22242628 3 32343638 4

m2((AK") (GeV/c?)



Events

potential resonance
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potential resonance(2)

Fitting: a;X BW (f;) + a, X BW(X) + a3 X PHSP

Parameters f2(2340) X

Lineshape BW BW

Mass 2340(fixed) | 2381+ 30 | M€
shape

Width 180(fixed) | 11+ 9

a, (yields) 1716 11+5 42+9
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Events/(1.70 MeV/c?)

Efficiency

The efficiencies are obtained by using signal MC sample with :
@Y’ - Ppf,(2340), f, (2340) > A4 ,p > KTK~
OYP - X, X > AN ,p > KK~

QY - $AA, p > KK~
. . . A1 XE1+Ar XEr+ A3 XEG — o)
weighted efficiency = +———2—"-3 —(583i021)/0
a1+a2+a3
x10° %10 «10°
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Signal Yield

Fitting method: 1-D unbined-maximume-likelihood fit on M(KtK ~):
MC Shape® Guassian +2"4 Chebychev
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Systematic uncertainty

From Event Selection: From Fitting:

tracking 6% Fit

PID 4% Branch of Lambda and phi 1.5%
A construction 1% number of (3686) events. 0.6%
4c fit MC model 3%
veto 0~ Q% 0.1%
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System uncertainty from MC Model

Use another model to get the efficiencies with :
@ Y’ - $f2(2340),f,(2340) > A4, > K* K~
QY - PpX,PpX,> AN ,p > KTK~

a1X81+a2 XEZ

weighted efficiency = p—m =(5.98+0.15)%
1 2

So the System uncertainty from MC Model is ; Zmodlel"®modelz_ 5 5840 17%

€modle1
- I 1 | Parameters f2(2340) X
] Lineshape BW BW
} ] Mass 2340(fixed) 2470 + 36
: Width 180(fixed) 280 + 15
/ 1 a3 15 + 8 57 + 10
+ (the number of events)
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Systematic uncertainty of Lambda construction

€data(70)
|cos| P GeV/c)
(0.0, 0.3) (0.3, 0.5) (0.5, 0.7) (0.7, 1.0)
(0.00, 0.15) | 8.88 £0.27 29.61+042 36.23£0.46 40.55 = 0.66
(0.15, 0.30) | 8.124+0.26 28.92+041 35.89+£0.45 40.87+0.66
(0.30, 0.50) | 8.414+0.23 28.43+0.36 35.22+£0.39 3947 +0.56
(0.50, 0.70) | 7.74+0.22 2546 +£0.33 33.01 £0.38 36.65+0.55
(0.70, 1.00) | 4.40+0.14 13.99+0.20 19.12+£0.23 23.89+0.37
Neignal
|cos| P (GeV/c)
(0.0, 0.3) (0.3, 0.5) (0.5, 0.7) (0.7, 1.0)
(0.00, 0.15) 5.4+ 3.6 45.9 £ 8.2 66.3 £ 8.7 37175
(0.15, 0.30) 2.3+39 40.6 £ 7.7 65.4 £ 8.6 315+ 7.1
(0.30, 0.50) | 13.6 %44 43.8 £ 8.4 58.1 £9.0 55.7T £ 8.8
(0.50, 0.70) 1.0 £ 3.7 51.9 L 8.9 53.6 £ 8.1 349169
(0.70, 1.00) 4.7+ 3.5 19.1 £ 6.5 11.6 £ 7.8 398X 7.5

Cited from Xiaodong

We divide the control sample of J/{ = pK+A into
4 x 5 bins to obtain the corresponding
reconstruction efficiency of A, and then divide the
data sample and signal MC into the same way to
get the average effienciency .

gdata — 74 88%

a1 XE1+a,XEr+agzXe
gme = A4 =272 573-95.13%
ait+ax+as
) data_ .mc
Uncertainty: =1.0%

gdata
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Summary and next to do
* Based on (448.1£2.9) X 10° 9’ events, the absolute branching fraction of
the decay of Y'— ¢pAA is measured to be :
B(y' - ¢AA) = (1.47 +0.19) x 10~°

* Next is to finish the system uncertainty and finish the memao.

Thank you !
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Events

If there is some resonance for AA, the state may be :

e 07t L =1,3,.
« 0tt L=0,2,..
e 27% L=1,3....

e 2 L =02..

Back up

| I I | 1 | 1 1 1 1 | 1
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i - s5ignalMC
15 |
10 |
5
0 i . . L Lo
2.2 2.3 2.4 2.5 2.6
m(AAbar)

IIIIIIIIIIIIIIIIIIIIIIII—

Events

candidates

f 2(2340)

20 |

— data
—e— signalMC

Signal MC :
P’ > ¢pAA

PHSP
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The Generator of Singal MC samples:

1.¢" - ¢f,(2340) AngSam 1 cl c2; 2.¢' - $X (AA)  AngSam 1 cl1 c22;
f,(2340) > AA  PHSP; X (AA) - AA PHSP;
b > K K- VSS; $->K K- VSS;
A->pm~ HypWK; A->pm~ HypWK;
A - prt HypWK; A - prt HypWK;
3.y’ - q{{m_ PHSP; cl,c2,c11,c22 are obtained from fitting
¢ - K _K V53, cosBy with different range of M(AA) in Data.
A-pm HypWK;
A - prt HypWK;

The mass and width of X (AA4) are obtained from
fitting M(AA) in Data.



Two resonance candidates:

X(2340)

M: 2340 + 20
Width: 180 + 60
Assume: J =2

(%)

X(2450): !
X Mass, width: float A P R S S
X Assume: J =2 2.3 2.4 2.5 2.6

M(AA ) depended efficiency

1
(mg-mZp)—imrTr(Map)
where the mass dependent width is

Fa(mas) = T B (0, g0, di)] 25 ()’

Line Shipe(resonance): Tr=
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Events / ( 0.0266667 )

on

Fitting result

Model 1

2. 2. 2.
3 M(AA)

5 2.6
mass: 2380+ 30 MeV

X width: 11+ 8 MeV

X # X(2340): 17 + 6

X # X(2380): 11+ 5 new resonanc
PhiLLbar :42 +9

Events / ( 0.0266667 )
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Model 2

mass: 2470 + 36 MeV

X width: 280 + 15 MeV

X #X(2340): 15 + 8

X #X(2470): 57 + 10 new resonanc
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Events

Events
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Fitting :1+c1 X cos0? + c2 X cos@* Fitting :1+c11 X cos0? + ¢22 X cosf*

mLLbar~[0,2.2345] mLLbar~[2.2345,2.42]

X (2++)
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System uncertainty from MC Model

Fitting :1+c1 X cos0? + c2 X cosf*
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4c optimize

S/(S+B)"?
3

||II|I||||IIII|IIII.|_

45 —
40 —
35 —
30 —
25' | | | | | | | | | 3
20 40 60 80 100 120 140 160 180 200

2

xdc

Sowesstillusecut  y*¢< 200

172

2
N

AR RN ERRRNRARRR R RN R ARRRE RARRN RRRRN R
]

L XXX AR NN N K J —

ELELENNEE R ENE R

0.02

0.01

||II| 1
{0 100 120 140 160 180 200
X

|III|III||I
20 40 60

20 40 60 80 100 120 140 160 180 200
x2

¢

24



Efficiency

The efficiencies are obtained by using signal MC sample with :
@ Y - df,(2340),f,(2340) > AA,¢p > KTK~
QY ->dX (2T, X2 > A4, > KK~

Q@Y - PpAA, P> KTK a, =17+6
az =11i5
. . . A1 XE1+AyXEx+A3XES a~=42+9
= = + 0 3 _
weighted efficiency a,+az+as (5'83_0'21)6 Obtained from fitting M(AA)
Fitting method: Signal KeysPDf +2"¢ Chebychev
x10° x10° x10°
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