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Motivation

» The charmonium spin-singlet state, h_ (‘p,) , was firstly
observed by E835 experiment, and then confirmed by
CLEO-c. The BESIIl experiment improved the
measurements of the properties of h, production and
decay width with higher statistics data set.

» Because it is difficult to produce the spin-singlet states
in e'e” collisions. Only a few decay modes of h, are
observed . Searches for new h_decay modes are useful
for understanding the dynamics of QCD, which can
promote the development of theoretical models.
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Data sets

» Boss Version: 6.6.4 p03
» Data sets:
106.8M ¥ of year 2009

341.1M ¥’ of year 2012
» Signal MC :w(2S) »> 7'h ,h, > 7’K*K"~

cl''c

w(2S) > z°h.,h, > pK*K"~

cl' c

» Inclusive MC: 2009 MC . 2012 MC
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Event selections
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/PID h

K: 7 (K <¢*(m , 7 (K <y*(p)

7wy (o < (K, (o <p*(p)
P: 7 (p) < (K, ¥*(p) <y*(m)
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The 7° of kinematic fit
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QED background
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To remove J/y : M, -M,, | >24MeV/c’
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No. decay chain
0 wi — K-IL_K-+¢ Kl— . KS_’,T]'D, I{a'_ — =0 ﬁ];lﬂl states __ iTopo nEvt nTot
1 @ S KK Ky - mKS K o n0K v ETET )0 50 50
2> W KK, Kf — K Kb gt voymEIKT g2 4
3 T‘b; - er_K--'-? j:“--’-]__ —* K*_’ﬂ'u, Y — K_?TD? w; - TTTTK_FK_ 1 35 128
4 Y S KUK K S K0, KM 0Kt v K K- 4 26 154
5 o = K-nOK*, K 0K+ ’ v =y KK 1 22 176
5 W — K*mOK+, K* — K_?r':'? ifi" — YK TK ™ H 14 190
7 U — YXezy Nz — K mVKT, ? Tﬁ" - TTTTI_{,:-FPE_ 3 11 201
8 W — N, Ne1 — K K'Y, K — gV K ifi" - TTTK.,.K_ 6 ? 210
0 W — a0, T — T * 3 - E’rf‘f K ;2 2 212
10 W — K—*_K*‘l', K* — K79 4 01—+ mnr 1 213
11 % = 7%, X — K*‘Kfi., T}s:;—K Y ;;DK ’ v KUK oo 214
12 T,b! — VTes T — RDTT_K"_? R-D . K.S KS ’_} 0.0 T}IL" — TTTK EE-'__ - T 1 M5
13 o = KK, KY — Ko, Kt ’_} 0 gt ? ‘iﬁ" — T’TT"}”‘:’E ™ 8 1 216
14 — KK, K — K9, K3t — 1K+, vk ke 131 217
15 ql1||_1}.1' . K]__K_i_? Kl— LK w, w— f_?ﬂn ! T}IL" —* TTTT{ -FE 14 L 218
16 Tf'.'}; — Xe2, Xez — P_WDTT-'_, pm — ?T_!';lru T}rf’; — K If- B 15 1 219
17 @ =y, ng—an'n, Ty - ot ’ v = T 16 1 990
18 ' — 9xer, xew = K* ypse KT, K ; K" Tﬁ" T ?5— i ! 221
10 '711']?; — AXeos Neo — K*_TTDK-F., K* — K_TTD * T}D; — TTTTFSR_F ;K-_ 15 1 29
0 P — yxe0, Xeo — KK, KT — K x ﬁj*_ . i;i', — YYYYE R’_ 19 1 293
L - 1 o T Ky o Kol | sy KK 20 1 9294

Table 1:




No signal h,observed
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Branching fraction

N
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B(h, » 7’K'K") =

pgub

h—>7z 12.0 1.03

i Eft. (%) _



The Study of w(25)—>7'h.h



Event selections

A



/PID h

K: 7 (K <¢*(m , 7 (K <y*(p)

7wy (o < (K, (o <p*(p)
P: 7 (p) < (K, ¥*(p) <y*(m)
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The 7° of kinematic fit
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QED background
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Branching fraction

N
B(hc SN 77K+K_) — signal
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Systematic errors

Method

Tracking efficiency
Detection efficiency of 72-0
Signal shape

Uncertainty of Background
Modeling

Fitting rang
Kinematic fit
Uncertainty of MC models
B(z° = )

Total humber of v’
Background vetos

2% per charged track
3% per 72'0
Vary the from r, 0.4-1.5 MeV /c?
Try a 3" order polynomial

Vary the fitting range
Correct the track helix parameters
Try different generator model: AngSam 1 1
0.033% for each 72'0
The total number y'of in 2009 and 2012
Vary the vetos

24



Systematic errors

Sources KKz KKy

Tracking efficiency 4.0% 4.0%
Detection efficiency of 77, 6.0% 3.0%
Signal shape 2.5% -2.4% 0.5% -0.4%
Uncertainty of Background 5.3% 5.6%
Modeling
Fitting rang 4.7% 16.7%
Kinematic fit 1.2% 0.7%
Uncertainty of MC models 1.6% 0.8%
B(z" = 17) 0.07% 0.04%
Total number of v’ 0.7% 0.7%
Background vetos 7.0% 0
Sum of all 12.7% -12.7% 19.1% -19.1%
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XYZ data

» Maybe the XYZ data is more suitable for research h, ?




obs

Vs (GeV) Lpb™h)  n>»® (146)Y..°0, eBne = Xi)(%) |1+ 1)? a® (pb)
3.8962 526 —1. 5+1 2 0.78 1.049 —6.8757 +£0.6+0.8
4.0076 4820 7. Gﬂ 3 1.42 1.044 2.0 +§ g +0.3+0.2
4.0855 526 —1.6772 1.85 1.052  —3.1159 £044+04
4.1886 431 74537 1.96 1.056  16. 6+12 5 118420
42077 546 23.67072 1.99 1.057  40. 7+12 5139448
42171 54.1 25.371% 2.03 1.057  43. 2+13 2449451
42263 __1091.7 669 £ 32 2.07 1056 55235 26 L6165 ]
4.2417 556 25.57%¢ 2.17 1.056  39.97%50 £3.8+4.7
172580 8257 A3 L 97 2.23 1054 46332 8 +51+55
4.3079 449 343733 2.22 1.052  65.07700 £6.1 £7.7
43583 539.8 357 +24 2.26 1.051 558 +3.7+62+6.6
4.3874 552 30.2%%°% 2.30 1.051 455757 +44+54
44156 1073.6 685 + 35 228 1.053 P21 +27+59+61
4.4671 109.9 27.1127 2.38 1.055 193797 +£24423
4.5271 110.0 —1. 3+7 5 2.39 1.055 —0.9 +5 3 +0.14+0.1
4.5745 477 9. 2+6 5 2.37 1.055 15, 1+“L 3 o141 8
45995 5669 52. oiiﬁg 2.38 1.055 7.2 tg_g + 0.7+ 0.8

e'e” = 77 h, cross sections from XYZdata sample

the total number of h, is about 184547
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Data sets

» Boss Version: 7.0.2 pO1
» Data sets: 4230 4260 4360 4420

» Signal MC : e'e” »> 7'z h_,h. - 7°K'K"
e'e” »>x'xh,h > r'n

e'e" >zxn'rh,h — pp




Event selections for h, » z°K*'K"
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h, = 7KK~
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Signal efficiency is 10.73%




Event selections for h, —» z°z"z"
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Event selections for h — pp
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h, = pp

Signal efficiency is 30.83%




Summary

» We perform an analysis of v (2S) — z°h,_ to search for
h, > 7z’K*K™ and h, - 7K"K".There is no significant signal.
We give the production upper limit of h, = 7"/ K*K".

» Systematic uncertainties are estimated.

Thanks for your attention




