Ks cut criteria

v Track selection
» |Vr|< 10cm, |Vz|<30cm
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1, Ks efficiency differences

Here, MSTJ(21) =0

Table 18: KE efficiencies (%) vary with momentum\yn different MC models.

p(GeV) S(Ki.’) from ConExc .E:(K{;) from Lundalw | Uncertainty
0.0-0.1 30.3 31.9 54
0.1-0.2 39.8 39.8 -0.1
0.2-0.3 44.3 44 .8 -1.2
0.3-0.4 45.3 46.4 -2.4
0.4-0.5 48.2 48.7 -1.1
0.5-0.6 45.3 50.5 -11.5
0.6-0.7 434 49 .4 -13.8
0.7-0.8 44.3 55.2 -24.5
0.8-0.9 49.6 57.7 -16.3
0.9-1.0 55.8 53.1 4.7
1.0-1.1 52.8 57.3 -8.6
1.1-1.2 47.8 45.3 5.3
1.2-1.3 62.6 12.3 80.4
1.3-1.4 81.8 0.6 99.3
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Ks truth events using different

MSTJ(21) parameters
(1M MC)

MSTJ(21) =0 MSTJ(21) =2
Table 20: KE truth eveNﬁerent MSTI(21) param#:rs.

p(GeV) | Events in Lundalw(0) | Events in Lundalw(2
0.0-0.1 3098 0

0.1-0.2 14703 0

0.2-0.3 23387 134

0.3-04 26025 2717

0.4-0.5 21816 1216

0.5-0.6 15705 1639

0.6-0.7 11183 1821

0.7-0.8 7979 1209

0.8-0.9 5099 778

0.9-1.0 2668 534

1.0-1.1 1657 61

1.1-1.2 1499 710

1.2-1.3 588 73

1.3-1.4 0 0
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Ks momentum In truth level and
detect level

Ks momentum
in truth level: 500 4000f
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Ks mass In detect level

Ks mass in detect level:
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2, Hadron efficiency differences

« Hadronic event selection efficiency:
74.3% (Here, the generator is Lundalw, and MSTJ(21) = 2, Gao zhen’s efficiency is 72.7%)
82.9% (Here, the generator is Lundalw, and MSTJ(21) = 0)
72.8% (Here, the generator is ConExc, and Gao Zhen’s efficiency is 72.7%)

Cut flow for hadronic MSTJ(21) =0 MSTJ(21) = 2
event selection: Table 19: Hadron eﬂicieM‘(z using different Luna\hﬂv parameters.

Cut criteria Lundalw(0) Lundalw(2) ¢ differences
Events | e(hadron) | Events | e(hadron)

Total events 200000 - 200000 - -

0, + 6, — 180°| < 10° | |

and E > 0.65 5 Ey 199986 |  99.99 | 199960 | 99.98 0.01

Nyoos >= 2 179987 | 90.00 | 163270 | 81.65 835

Nyood = 2 44845 - 40771 ; -

10, + 6, — 180°| < 15° and | |

10— — 1807 < 100 | 43104 | 9611 | 39608 | 9715 -1.04

Nisolated >= 2 34086 79.08 28938 73.06 6.02
169228 94.02 151437 92.75 1.27

Nyood = 3 45524 3 38322 3 3

|6, + 6, — 180°] < 15° and

61 — ol — 180°| < 10° 43692 95.98 36801 96.03 -0.05

Neop > 1 42600 97.50 35952 97.69 -0.19

Nprope > | 42223 | 99.11 | 35592 | 99.00 -0.11
165927 98.05 148707 08.20 -0.15

2017711729 Finally Efficiency 165927 | 8296 | 148707 | 7435 8.61 8




Ks mass distribution

1600 ra— 2500 . :
14000 PSR, ; With second vertex fit
1200 Luncah2 4G 20007 I
2 1 000 ;_ _.(B 1500 i Lundalw2 MC
o 8001 ) -
= - > B
4007 500 -
o00 Without second vertex fit -
:II\I||||I‘\II\lII\||\\||||||\|IIII|\\II‘III\|II\I mradiwie s i o N OO O O O h T PFT
§450.460.470.480.49 0.5 0.510.520.530.540.55 §450.460.470.480.49 0.5 0.510.520.530.540.55
M(rt) M(m™)

For the invariant mass distribution of Ks, the left plot show the result without
second vertex fit and the right one using the second vertex fit.

LundalwO means lundalw generator with MSTJ(21) =0
and Lundalw2 means lundalw generator with MSTJ(21) = 2
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Table 19: Hadron efliciencies (%) using different Lundalw parameters.

Cut criteria ConExc Lundalw(0) Lundalw(2) o diff
Events | e(hadron) | Events | e(hadron) | Events | e(hadron)
Total events 200000 - 200000 - 200000 - -
Nyooa >= 1(No cut) 190099 05.05 195275 97.64 185678 02.84 4.8
10, + 6, — 180°] < 10° .
and E > 0.65 % Ey,. 199937 99.97 199986 99.99 199960 99.98 0.01
Nyooa >=2 164894 82.47 179987 90.00 163270 81.65 8.35
Nyooa = 2 54850 - 44845 - 40771 - -
10, + 6, — 180°] < 15° and .
b1 — o] — 180°] < 10° 52805 96.27 43104 96.11 39608 97.15 -1.04
Nisolated >= 2 38316 72.56 34086 79.08 28938 73.06 6.02
148360 89.97 169228 94.02 151437 92.75 1.27
Nyood =3 38313 - 45524 - 38322 - -
10, + 6, — 180°] < 15° and
b1 — o] — 180°] < 10° 36892 06.29 43692 05.98 36801 96.03 -0.05
Neop > 1 35959 07.45 42600 97.50 35952 97.69 -0.19
Npropg > 1 35526 08.80 42223 99.11 35592 99.00 -0.11
145573 08.12 165927 98.05 148707 08.20 -0.15
Finally Efficiency 145971 72.99 165927 82.96 148707 74.35 8.61
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No. decay chain final states iTopo nEvt nTot
0 ete” = yKKs, Ks —m ' ete” —wynt Kpn™ 5 179 179
1 ete™ = 4%, Y = o a7 ntxt ete”™ = yrtrtazOn ™ 17 66 245
2 ete” = - axnOntat ete” — atataln? 13 61 306
3 ete”™ = v, v = tatat ete”™ = yrtrtata—n—n™ 3 44 350
4 ete” — yyKpKg, Ks —m xh ete” — yyrt Kpn™ 41 40 390
5 ete” s nnnatatat ete™ s atatate=—nr= g~ 0 30 420
6 ete™ s yrtat ete”™ w yrtote—n— 54 21 441
7 ete” - n yr'xt ete” — yntala— 38 16 457
8 ete” — nynw Ot etem — yntalmln 29 11 468
9 ete™ —arntal, af w7 p", af w7 pt, pt = a'nt, p w7 xt | ete watrtatas—r—n— | 16 8 476
10 ete” - Kona'nt K+ ete = Ktnta's K- G0 8 484
11 ete”™ = v, v =7 KgKV, Kg = ' ete”™ = yKtrta—m™ 117 7 491
12 ete™ — QIKSK'*, a — rr_p“, Ks — xxt, p“ — awt ete™ — Ktata 55 G 497
13 ete™ = 4%, y* w mr ' w Tt ete™ = yrtotaln=s 140 6 503
14 ete” wmrataty g— 9y ete”™ = yyntete—n~ 209 6 509
15 etem - a-ralrtat etem — atatale—a— 63 5 514
16 ete™ — K_Ksafr, Kg— m~at, afr — plnt, P! = At ete” = atatata—n" K- 76 5 519
17 ete” » gy, 4 m o aTataTy, n - nlnt ete™ - yrtatetale—g—m— | 23 5 524
18 ete™ - KpKgal, Ks —»a~at, al = 77 pt, pt — alx™T ete” w atat Kpnla— o~ 36 5 529
19 ete saaataty g—oa alnt ete” watatatals—n—n— |42 5 534

Table 1: The possible background channels extracted from Inclusive MC sample
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Table 19: Hadron efficiencies (%) using different Lundalw parameters.

Cut criteria ConExc Lundalw(0) Lundalw(2) o diff
Events | e(hadron) | Events | e(hadron) | Events | e(hadron)
Total events 200000 - 200000 - 200000 - -
Nyooa >= 1(No cut) 190099 95.05 195275 97.64 185678 92.84 4.8
0, + 6, — 180°] < 10° .
and E > 0.65 + Ej,. 199937 99.97 199986 99.99 199960 99.98 0.01
Ngooa >= 2 164894 82.47 179987 90.00 163270 81.65 8.35
Nyooa = 2 54850 - 44845 - 40771 - -
0, + 6, — 180°] < 15° and
61 — o] — 180°] < 10° 52805 96.27 43104 96.11 39608 97.15 -1.04
Nisolared >= 2 38316 72.56 34086 79.08 28938 73.06 6.02
148360 89.97 169228 94.02 151437 92.75 1.27
Nyooa =3 38313 - 45524 - 38322 - -
0, + 6, — 180°] < 15° and
161 — bl — 180°] < 10° 36892 96.29 43692 95.98 36801 96.03 -0.05
Neop > 1 35959 07.45 42600 97.50 35952 97.69 -0.19
Nprope > 1 35526 98.80 42223 99.11 35592 99.00 -0.11
145573 08.12 165927 98.05 148707 98.20 -0.15
Finally Efficiency 145971 72.99 165927 82.96 148707 74.35 8.61




Table 21: Hadron efficiencies (%) using different Lundalw parameters.

Cut criteria Lundalw(0)7,. Lundalw(0)
Events | e(hadron) | Events | e(hadron)
Total events 200000 - 200000 -
Ngooa >= 1(No cut) 195776 97.89 195275 97.64
IQI + 6, — ISUOI < 10°
and E > 0.65 « Ey,. 199905 99.95 199986 99.99
Ngood >= 2 185175 92.63 179987 90.00
Nyood = 2 26805 - 44845 -
|6, + &>, — 180°] < 15° and .
161 — éol — 180°] < 10° 25809 96.28 43104 96.11
Nisolated >= 2 21594 83.67 34086 79.08
179964 97.18 169228 94.02
Nyooa = 3 25936 - 45524 -
|6, + 6> — 180°| < 15° and
161 — éol — 180°] < 10° 24809 95.65 43692 95.98
Neop > 1 24081 97.07 42600 97.50
Npropr > 1 23856 99.07 42223 99.11
177884 98.12 165927 98.05
Finally Efficiency 177884 88.94 165927 82.96




