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Data set and MC samples

Control sample: j/¢p — K K*rt — ntr- KEr®
Data sets:

e 2018,2019 j /1 data.
Boss Version:

e 708

MC samples:
e 2019 inclusive MC
e 2019,2018 DIY signal MC
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Event selection
Good charged tracks:

e |cosf| < 0.93

e |V,] <20 cm, V, <5 cm for the tracks from Kj

e |V,] <10 cm, V, <1 cm for the tracks from j/i

® Noood =3, 3" Qirack = =1 for K*. Ngoog =4, 3 Qerack =0

Vertex Fit:

e Using the second vertex fit to reconstruct K

e Retain the combination with the mass closest to K.
° //(7/ > 2

o My - — Ks| < 10MeV

PID:

e Tracks from K, and the negative track from j/v:
Proby < Prob,&& Prob, < Prob,
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Event selection

Kinematic Fit:

* Xj. <5

e Changing K and , and x3. < Xlexc
Further Selection:

e For the events with Ng,oq = 4, the angle between the reconstructed
Kaon track and the recoiled track should be smaller than 2°.

Then tracking the Kaon as the nominal ISRkk selection:
tracking method:

e |cosf| < 0.93
o |[V,]<10cm, V., <1lcm

The event number got without tracking the Kaon is N1 and the event number
after tracking Kaon is N2. The tracking efficiency is:

e = N2/N1, and the error is err, = 6(%\176)
1
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Topology without match angle cut

Table 1: Decay trees and their respective final states.

rowNo, decay e decay final state iDoTr ubir aCEur
T oo oA KEK, G ooz 2w
2 et o KUK KE 12 007 4790
3 ‘ trte 0 15980 64TTS
1 LTI T
5 eten o fo(2200)7, o(2200) — KYKY, KY — W o s
6 et o KR KO KSR K3, KD 0 s o6l
T et b 22 7051 100614
8 efeT oAt KEKT K 26 5031 105645
) KT o 7K KO o KK o 5 ez 110287
10 K® K$, K"+ a"R°, K » ' - K5, a1 3851 114138
" ;\iff—.*;fk RO o K3,K* o wOKO,KY o w2~ KO > K8, 5w e
12 efe st o aTKOKT KO o K8, KY o wta” 2
13 2
1 i
15 2
16 n
1" 51
15 2
19 KKK — nK™ KT - 7t KO, KO — K, KO 24
a T TION ATIO) KR KO o R KL K 3 133 363
2 e o KR KO KR KT K 18 138168
22 ete” s atrTaTaTy 96 1395,
2 ete o g%l g a0 7T, g o R 0 L0644
21 etem s atKEKA KL s 5w 19 141691
25 ete” satrtaTaT 30 142584
2 etem - p%d " o wtr ad o pt pt o a0t 52 143469
27 ete o L1607, £2(1610) KK, KS > wta KS — wta” 50 1220
B ete o £u2050)7", £32050) — KSKD,KE - w¥m KE o wtam @ 144904
2B eem ot b o rww T B 145571
30 ete o KKK o wta, KY o wtamol 7 L6192

e Control sample: not clean enough (about 4%)!

e The main background are caused by the K, m misjudgments.
And also many 7° background.
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Efficiency (2D)
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e The weight factor is too large near cost/ = 0.
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Topology after match angle cut

Table 1: Decay trees and their respective final states.

rowNo decay tree decay final state iDeyTr  mEtr  nCEtr
T e o KOK- KG st Eatar ey 0 2107 22107
2 cte o KYKY KS -5 wtam, K§ > wtam wtatamneal 2 asia 26021
3 oo 5 KTKTLKT 5 KO K o KY KS o wta 1 330 30281
4 ete” = fo(2200)7", fo(2200) = KK, K3 = 7tx KS —» 14 2464 32745
5 cten 5 KPR K® - KL.E® K8 K% = x'n K% xn- 23 1934 34679
6 ete” > artataas 10 3080
7 et srtrww s atataT 3 a7 3607
s ;\‘;;ﬂf‘wﬂ, K KGR 7RO KY KO K, Ortrtaes 0 76 3703
g T o ROKTR o KE KT a0 KE o 1t KO o K, RIS » e i

K§ =t

10 efem o fiy', fi + KEKE KE 5 atnm KE s ata 38 39081
1 etem o bt b — mtw,w = Ort 13 39626
12 efe” - KR K - K4 R* » 7K™ K8 > nta™ 29 10156
13 K3K™ K¢ —»n'n” 10 10657
M ;;D»;_; ;;gm)q'./(,mm) KR, K® = K3, KO > K2, K - 7 o 06
15 efem o m KKy KE s xtan 0 41537
16 ete” 5 n°KPKS K§ - xtaT 2
17 et satataw 7
18 efem o wtag.ay — ROK™ K® - KO K2 o xta= it
19 etem o ney’ ne = mTKOKT K < K8, K% = wta~ 18
20 ete” - whH(1270),w = POt L(1270) 7t 12
21 etem 5 KBK&', KE = 7% K§ - ntn™ 15
2 e o atKOK™, KO - K9 KS o ta 2
B etem 5 OKKT KT 5 7 KO KO 5 K, K - wha 1
M etem 5wt KIKTKY o mtay! 61
2% ctem s atKK K" o 2RO, K° o K3, KY 7t a7
% etem  KYrtnm KL, KS > ntam i
2 ctem - [(1640)7", [2(1640) » KIKE, KE - wt~ K3 - wtn— 39
B/ ete” - fs(2050)7", [1(2050) » K2, K2 - wtn K 5w 2
20 ete 5 KTKL K s at KT KT 2K K® - K8, KS s wta 86
30 ctem o KOK{TK 5K KN 5 KO K 5 KL KY st 5

e Control sample: Cleaner than before (just about 1.5%)!
e Most four m background and 7° background have been cut off.
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Efficiency 1D
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e Match well at the region we are interested in.
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Efficiency (2D)
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e The large weight factors near cosf = 0 decrease to nearly one.
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weight factor varies with Mgy
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M, GeVic? M, GeVic?

How to get the weight factor varying with M:
o Get the cosf, and E, 2D distribution of different My bins.

e Then calculate the ratio of each 2D bin to the total event number of the
Mgy bin and get the corresponding weight factor.

e Sum over the product of the weight factor and the ratio, then we can get
the weight factor of the MKK bin. The error of it is calculated as:

err = /> (ratio * erryeignt)?
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Systematic uncertainties of tracking efficiency
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e For now, we take the error of the weight factor as the systematic
uncertainties. Below the 1.2 GeV/c? the systematic uncertainty is taken as
0.08% for one track. Above 1.2 GeV/c2, the systematic uncertainty is
taken as 0.4%.
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