B} — K{n*n~ Amplitude Analysis with Run 1+2 data

Update: Fit stability (local) and fluctuations of combinatoric bkg. model

Sebastian Ordonez-Soto

Internal Meeting @ LPCA

| p r ¢ ortlcules 1 8/03/2026
/ asmas
nivers
oppllcotlon
{rotowe de Physique de CIermont
veog

ECOLE DOCTORALE

DES SCIENCES FONDAMENTALES
Université Clermont Auvergne




Context

Currently studying an optimal working point for the topological MVA score. Points under consideration:

e Fit stability: Ability of the fit to converge back to the truth solution.

m Studied with pseudo-experiments fits by varying the number of events for each sub-sample
according to the output of the invariant-mass fit for a given set of topo cuts.
= |t also allows to determine the statistical uncertainty (os:t(X;)) of the Isobar Parameters (IP) and do

a sanity check = o0t (X;) = o1t (X5).

e Fluctuations of combinatoric model: Response of the IP (o.oms(X;)) Of different contributions due
to the statistical fluctuations of the combinatoric background model (maps).
= Assessed by fits on data, with combinatoric models fluctuated from the baseline according to
Poisson-Gamma statistics.

m Special interest in the impact on the NR component, for which a "competition" with combinatorics
is expected.
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Fit stability

Local closure

Procedure for each topo MVA cut:

e Fit data many times from different starting points.
e Perform the best solution studly.

e Generate toys from that solution.

e Refit the toys, starting at the generation point (local).

Study whether the fitter comes back and how that depends on the MVA cut. Also would help to assess:

e Does tightening the cut reduce secondary solutions? Does it reduce bias? Does it improve
convergence without increasing uncertainties too much?
e Uncertainties = osat(X;))

In this context, a "good" cut is often the one that gives the best effective fit
stability, not simply the lowest background. However, "more stable" does not
mean "more reliable physics" = always keep an eye on observables
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Here uncertainties

Summary: residuals
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Toy-fit distribution width

Toy-fit distribution width

Toy-fit distribution width
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ummary: best solution vs topo cut

Here uncertainties
are: oy

Best-solution value

Best-solution value

Best-solution value
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Fluctuations of combinatoric model

Local stability is just part of the story... Combinatorial background model fluctuations are crucial as well.

e Combinatorics is modeled from upper side-band events and it is statistically limited, depending on
the topo MVA selection.

= How much the stability and the IP depend on the background knowledge?
Procedure, temporarily for two topo cuts (BF and tight):

e Preliminary: Fits to data (fixed) with fluctuated combinatorial maps = gcoms(X:)

e Fit to toys from best solution with fluctuated combinatorial maps = o7 ,(X;) = 02 . (X;) + 02,,(X3)

comb

S. Ordonez-Soto B - KYntn~ AmAn 15



Kstar_892_Xip_val
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Kstar_892_Xip_val
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Kstar_892_Xip_val
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Best solution pars

Kstar0_1430_Yip_val
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Thank you



Backup



BF baseline

Fit stability

Fractions in the sighal window

Component 2011 2012a 2012b 2015 2016 2017 2018
KO (LL)
BY (69.44+747)% (81.26+7.06)% (76.39+4.20)% (71.95+6.55)% (67.91+275)% (63.62+3.21)% (65.28+3.13)%
BY (7.62+136)%  (4.37+123)%  (6.15+0.95)%  (7.01+137)%  (9.32+086)% (11.07+098)%  (7.25+0.58)%
Combinatorial (22.94+6.98)% (14.37+6.23)% (17.46+383)% (21.04+558)% (22.77+222)% (25.31+273)% (27.47 +280)%
K2 (DD)
BY (83.52+335)% (54.44+826)% (69.77+350)% (74.06+473)% (61.91+244)% (66.27+2.22)% (68.53 +1.92)%
B (4.52+072)%  (641+138)%  (5.54+066)%  (7.34x126)%  (6.04+038)%  (7.92+052)%  (6.63+0.37)%
Combinatorial (11.96+276)% (39.15+7.10)% (24.69+339)% (18.60+409)% (32.05+211)% (25.82+1.77)% (24.84+1.64)%
Tight topo
Component 2011 2012a 2012b 2015 2016 2017 2018
K2 (LL)
BY (79.71+6.45)% (79.73+775)% (88.03+277)% (81.60+5.45)% (84.51+2.06)% (79.14+2.99)% (85.62+2.01)%
BY (9.11+249)%  (3.55+1.03)%  (6.18+1.3¢)%  (8.38+209)%  (9.70+1.10)% (13.96+1.49)%  (8.69+0.97)%
Combinatorial (1118 £4.20)% (16.72+718)%  (5.79+238)%  (10.02+430)% (5.79+137)%  (6.89+182)%  (5.68+1.38)%
K? (DD)
B (87.39+272)% (85.95+4.63)% (87.69+256)% (79.04+7.27)% (84.67+2.11)% (83.06+1.74)% (82.05+1.79)%
BY (4.68+083)%  (6.46+1.45)%  (6.84+1.28)%  (8.97+238)%  (8.66+0s85)%  (9.22+082)%  (8.57+051)%
Combinatorial ~ (7.93+274)%  (7.59+417)%  (5.47+200)% (11.99+546)% (6.67+157)%  (7.72+136)%  (9.38+1.30)%
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Fit stability

Fractions in the sighal window
Topo 1

Component 2011 2012a 2012b 2015 2016 2017 2018
K2 (LL)
B (44.11+0.00)% (71.50+0.00)% (70.03+0.00)% (71.41+0.00)% (70.37+0.00)% (67.17+0.00)% (65.43+0.00)%
BY (11.95+0.00)%  (4.0040.00)%  (6.36+0.00)%  (6.47+0.00)%  (7.53+000)% (11.13+0.00)%  (5.98 +0.00)%
Combinatorial (43.94+0.00)% (24.50+0.00)% (23.61+000)% (22.12+000)% (22.10+£0.00)% (21.70+0.00)% (28.59 +0.00)%
K2 (DD)
BY (66.82+0.00)% (58.08+0.00)% (52.77+0.00)% (49.17+000)% (64.69+0.00)% (59.81+0.00)% (61.59+0.00)%
BY (3.26+000)%  (5.87+000)%  (5.72+000)%  (7.58+000)%  (5.93+000)%  (6.48+000)%  (6.75+0.00)%
Combinatorial (29.92+0.00)% (36.05+0.00)% (41.51+0.00)% (43.25+000)% (29.38+0.00)% (33.71+0.00)% (31.66+0.00)%

Topo 5

Component 2011 2012a 2012b 2015 2016 2017 2018
K2 (LL)
BY (74.97+0.00)% (36.85+0.00)% (71.22+0.00)% (54.42+000)% (67.34+000)% (70.01+0.00)% (61.89+0.00)%
B) (6.85+000)%  (6.55+000)%  (5.02+000)%  (8.78+0.00)%  (9.21+000)% (11.40+000)%  (6.83+0.00)%
Combinatorial (18.18 £0.00)% (56.60+£0.00)% (23.77+000)% (36.80+0.00)% (23.45+0.00)% (18.60+0.00)% (31.28+0.00)%
K2 (DD)
BY (68.45+0.00)%  (65.40+0.00)% (61.52+0.00)% (62.25£0.00)% (67.32+0.00)% (63.51+0.00)% (65.23+0.00)%
B) (3.28 4000)%  (5.99+000)%  (4.27+000)%  (6.62+000)%  (5.95+000)%  (7.68+0.00)%  (7.05+0.00)%
Combinatorial (28.27+0.00)% (28.61+0.00)% (34.2040.00)% (31.13+0.00)% (26.74+000)% (28.80+0.00)% (27.72+0.00)%
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Topo 10

Fit stability

Fractions in the sighal window

Component 2011 2012a 2012b 2015 2016 2017 2018
K2 (LL)
BY (70.35+0.00)% (64.80+0.00)% (69.49+0.00)% (74.27+000)% (71.23+000)% (75.63+0.00)% (59.92+0.00)%
BY (8.74+000)%  (3.64+000)%  (5.98+000)%  (7.04+0.00)%  (9.85+000)% (12.87+0.00)%  (8.17+0.00)%
Combinatorial  (20.90+0.00)% (31.56 +0.00)% (24.52+0.00)% (18.69+0.00)% (18.92+0.00)% (11.49+0.00)% (31.91+0.00)%
K2 (DD)
B (74.64+0.00)% (63.18 £0.00)% (57.57+0.00)% (62.07+000)% (65.20+000)% (59.47+0.00)% (72.19+0.00)%
BY (4.03+0.00)%  (6.74+0.00)%  (5.86+0.00)%  (5.48+0.00)%  (7.17+000)%  (8.56+000)%  (6.24+0.00)%
Combinatorial = (21.33+0.00)% (30.08+0.00)% (36.57+000)% (32.45+000)% (27.63+0.00)% (31.97+0.00)% (21.58+0.00)%
Topo 15
Component 2011 2012a 2012b 2015 2016 2017 2018
K2 (LL)
BY (69.14+0.00)% (54.71+0.00)% (71.68+0.00)% (77.32+0.00)% (71.02+0.00)% (70.55+0.00)% (67.75+0.00)%
BY (10.37+0.00)%  (5.75+0.00)%  (7.16+0.00)%  (6.89+0.00)%  (9.73+0.00)%  (16.30+0.00)%  (7.42+0.00)%
Combinatorial  (20.48 +0.00)% (39.55+0.00)% (21.15+0.00)% (15.80+0.00)% (19.24+000)% (13.14+0.00)% (24.83 £0.00)%
K2 (DD)
B (80.1540.00)% (61.74+0.00)% (60.50+0.00)% (72.84+0.00)% (70.49+0.00)% (71.42+0.00)% (71.27+0.00)%
B (3.8940.00)%  (7.69+000)%  (5.85+000)%  (4.52+000)%  (7.19+0.00)%  (7.46+000)%  (7.09+0.00)%
Combinatorial  (15.96+0.00)% (30.57+0.00)% (33.65+0.00)% (22.64+0.00)% (22.31+000)% (21.12+0.00)% (21.64+0.00)%
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Fit stability

Fractions in the sighal window

Topo 20

2012a 2012b 2015 2016 2017

2018

Component 2011
K (LL)
BY (77.20+0.00)%
B) (8.73+0.00)%

Combinatorial  (14.07 +0.00)%

(71.64+000)% (76.87+0.00)% (70.83+0.00)% (73.36+0.00)% (78.91+0.00)%
(3.74+0.00)%  (5.83+0.00)%  (7.49+000)%  (9.14=0.00)% (14.13+0.00)%
(24.63+000)% (17.31+0.00)% (21.68+0.00)% (17.49+0.00)%  (6.97+0.00)%

(72.18 +0.00) %
(6.79 +0.00)%
(21.03 +0.00)%

K2 (DD)
BY (78.25 +0.00)%
B (3.70 +0.00)%
Combinatorial ~ (18.05+0.00)%

(70.83+000)% (59.29+000)% (68.79+000)% (75.00+000)% (75.65+0.00)%
(5.894000)%  (5.26+000)%  (5.11+000)%  (6.91+000)%  (7.32+0.00)%
(23.2840.00)% (35.45+0.00)% (26.10+0.00)% (18.09+0.00)% (17.03 +0.00)%

(77.73+0.00)%
(6.73+0.00)%
(15.54 +0.00)%

Topo 25

2012a 2012b 2015 2016 2017

2018

Component 2011
K? (LL)
B (77.18 +0.00)%
B) (8.27 +0.00)%

Combinatorial  (14.55+0.00)%

(80.04+0.00)% (80.10+0.00)% (74.67+0.00)% (75.86+0.00)% (78.16+0.00)%
(3.01+0.00)%  (5.19+000)%  (7.17+000)%  (8.76+0.00)%  (15.64+0.00)%
(16.95+0.00)% (14.71+000)% (18.16+000)% (15.38+0.00)%  (6.20+0.00)%

(72.63 +0.00)%
(8.54+0.00)%
(18.83 +0.00)%

K2 (DD)
BY (80.22+0.00)%
B) (5.20 +£0.00)%
Combinatorial ~ (14.57 +0.00)%

(81.25+0.00)% (66.86+0.00)% (58.22+0.00)% (71.50+0.00)% (73.82+0.00)%
(6.71+000)%  (8.01+000)%  (8.19+£000)%  (9.61+£000)%  (8.53+0.00)%
(12.04+000)% (25.131000)% (33.59+000)% (18.88+£0.00)% (17.65+0.00)%

(78.07 +0.00)%
(7.54 +0.00)%
(14.39 +0.00)%
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