/ Fit Linea = 1.014 = 0.001,
f /. = -0.000 = 0.000

------ Fitted A = Simulated A

Fit Line a = 0.996 = 0.001,
b =0.000 = 0.000

Fit Line a = 1.008 = 0.003,
b =-0.001 £ 0.000

Fit Line a = 0.990 = 0.002,
b =-0.000 = 0.000

Fit Linea =1.037 = 0.003,
b =0.004 = 0.000

Fit Line a = 1.003 = 0.008,
b =-0.003 = 0.000

Fit Linea = 1.138 £+ 0.024,
b =0.034 = 0.001

+ wqr6 = 0.0157
wqrd = 0.0865
wqrd = 0.1545
wqr3 = 0.2283
wqr2 = 0.319

wqgrl = 0.4089
wqr0 = 0.479

0.090 F

0.070

0.050 F

Fitted A [ps™']

0.030 F

+

* 100k events
simulated
* Normal wrong

tagging

o
o
-
@)
AARE RAAN RAR RARS MAMY

0.0 £

0.002 E
0.004 F
0.006 F
0.008 F
0.01 |
0.03 F
0.05
0.07 E
0.09

Lucas Stoetzer Simulated A [pS_ 1 ]



Fit Linea =1.012 = 0.001,
= -0.000 = 0.000

------ Fitted A = Simulated A

Fit Line a = 0.996 = 0.001,
b =0.000 = 0.000

Fit Line a = 1.005 = 0.003,
b =-0.001 £ 0.000

Fit Line a = 0.991 = 0.002,
b =-0.001 = 0.000

Fit Line a = 1.021 = 0.002,
b =0.004 = 0.000

Fit Line a = 0.998 = 0.008,
b =-0.002 = 0.000

Fit Linea = 1.153 = 0.028,
b =0.040 = 0.001

+ wqr6 = 0.01
wqrd = 0.08
wqrd = 0.15
wqr3 = 0.2
wqr2 = 0.3
wqrl = 0.4
wqr0O = 0.48

0.090 F

0.070

0.050 F

Fitted A [ps™']

0.030 F

+

* 100Kk events
simulated
» Modified close wrong

tagging

o
o
-
@)
AARE RAAN RAR RARS MAMY

0.008 E
0.01 F
0.032—
0.05 F
0.07 E
0.09 F

Lucas Stoetzer Simulated A [pS_ 1 ]



Fit Linea =1.012 = 0.001,
= -0.000 = 0.000

------ Fitted A = Simulated A

Fit Line a = 0.996 = 0.001,
b =0.000 = 0.000

Fit Line a = 1.005 = 0.003,
b =-0.001 = 0.000

Fit Line a = 0.991 = 0.002,
= -0.001 = 0.000

Fit Line a = 1.020 = 0.002,
b =0.003 = 0.000

Fit Line a = 0.986 = 0.002,
b =-0.001 = 0.000

Fit Line a = 1.006 = 0.003,
b =-0.000 = 0.000

+ wqr6 = 0.01
-+ wqr5 = 0.08
wqrd = 0.15
wqr3 = 0.2

wqr2 = 0.25
wqrl = 0.3

wqr0O = 0.35

0.090 F

0.070

0.050 F

Fitted A [ps™']

0.030 F

+

0.010
0.008
0.006
0.004
0.002
0.000

i g g g g * 100k events
i simulated

» Modified wrong
tagging
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0.008 E
0.01 F
0.03§—
0.05 F
0.07 E
0.09 F

Lucas Stoetzer Simulated A [pS_ 1 ]



Lucas Stoetzer

Fitted A [ps™']

0.090

0.070

0.050

0.030

0.010
0.008
0.006
0.004
0.002
0.000

Tryrrryrrryrrryrrryrrrgyrrrrrrrrrorrrroey
| IR A A R A |

0.0 E
0.002 E

0.004 E

0.006 F

0.008 E

0.01 F

0.03 F

0.05 £

Simulated A [ps™!]

0.07

0.09 F

Fit Line a = 0.996 % 0.000,
b =-0.000 = 0.000

------ Fitted A = Simulated A

Fit Line a = 0.997 %= 0.000,
= -0.000 = 0.000

Fit Line a = 0.998 + 0.000,
b =-0.000 = 0.000

Fit Line a = 0.995 = 0.001,
b =0.000 = 0.000

Fit Linea =1.010 £ 0.001,
b =-0.001 = 0.000

Fit Line a = 0.985 %= 0.003,
b =0.000 = 0.000

Fit Line a = 1.094 = 0.004,
b =0.005 = 0.000

+ wqr6 = 0.0157

wqrd = 0.0865

wqrd = 0.1545

wqr3 = 0.2283
<+  wqr2 = 0.319
-+ wqrl = 0.4089
+  wqr0 = 0.479

* 1M events simulated
* Normal wrong

tagging



Fit Line a = 0.996 = 0.000,
= -0.000 = 0.000

------ Fitted A = Simulated A

Fit Line a = 0.996 = 0.000,
b =-0.000 = 0.000

Fit Line a = 0.999 = 0.000,
b =-0.000 £ 0.000

Fit Line a = 0.994 = 0.001,
b =0.000 = 0.000

Fit Line a = 1.006 = 0.001,
b =-0.001 = 0.000

Fit Line a = 0.987 = 0.003,
b =0.000 = 0.000
1.0
0.0

0.090 F

0.070

Fit Line a .099 = 0.005,
b =0.005 + 00

+ wqr6 = 0.01
wqrd = 0.08
wqrd = 0.15
wqr3 = 0.2
wqr2 = 0.3
wqrl = 0.4
wqr0O = 0.48

+ i

0.050 F

Fitted A [ps™']

0.030 F

+

1M events simulated
» Modified close wrong

tagging

o
o
-
@)
AARE RAAN RAR RARS MAMY

0.008 E
0.01 F
0.032—
0.05 F
0.07 E
0.09 F

Lucas Stoetzer Simulated A [pS_ 1 ]



Lucas Stoetzer

Fitted A [ps™']

0.090

0.070

0.050

0.030

TryprrryprTrryprrrprrrgprrrgpvrahay
| R R B A

0.0 E
0.002 £

0.004 E

0.006 F

0.008 E

0.01

0.03 £

0.05 E

Simulated A [ps™!]

0.07 £

0.09 £

+ 4+

Fit Line a = 0.996 = 0.000,
= -0.000 = 0.000

Fitted A = Simulated A

Fit Line a = 0.996 = 0.000,
b =-0.000 = 0.000

Fit Line a = 0.999 = 0.000,
b =-0.000 %= 0.000

Fit Line a = 0.994 = 0.001,
b =0.000 = 0.000

Fit Line a = 1.002 = 0.000,
b =-0.000 = 0.000

Fit Line a = 0.996 = 0.001,
b =0.000 = 0.000

Fit Line a = 1.009 = 0.001,
b = 0.000 = 0.000

wqro = 0.01

wqrd = 0.08

wqrd = 0.15

wqr3 = 0.2

wqr2 = 0.25

wqrl = 0.3

wqr0O = 0.35

+ i

1M events
simulated
* Modified wrong

tagging



100k events Gen Wrong tagging bins (fraction of data)

A = 0.002 ps—! wqro (15.5%) Wer1 (15.8%) Wwere (16.5%) wers (13.4%) Wara (11.6%) wgrs (11.0%) were (16.2%)

- |_Normal || 0.0372 % 0.0217 0.0069 £ 0.0018 | 0.0016 =+ 0.0013 0.0022 £ 0.0007 | _0.0021 £ 0.0003
g
=~ | All25% || 0.0028 +0.0013 | 0.0023 % 0.0013 | 0.0052 £ 0.0013 | 0.0024 =+ 0.0015 | —0.0014 + 0.0017 | 0.0019 = 0.0015 | 0.0004 £ 0.0014
S | AL30% || 0.0018+0.0016 | 0.0010 4+ 0.0016 | 0.0062 4 0.0017 | 0.0018 = 0.0020 | —0.0032 + 0.0023 | 0.0002 +0.0020 | —0.0002 + 0.0019
0 | All32% || 0.0003 4+ 0.0018 | 0.0004 +0.0018 | 0.0069 = 0.0018 | 0.0015 + 0.0022 | —0.0044 + 0.0026 | 0.0023 +0.0023 | 0.0002 = 0.0021

S | AI33% || 0.0011 +0.0019 | —0.0001 = 0.0019 | 0.0075 = 0.0019 | 0.0018 + 0.0022 | —0.0055 + 0.0028 | 0.0017 = 0.0025 | 0.0000 = 0.0022
=

» Small wrong tag ratios observe good fit precision
» Lager wrong tag ratios observe larger fit bias

 Larger wrong tag ratio, bias can switch from positive to negative bias —
quantization effect in choosing how many events go into each wrong tag bin?

100k events Gen Wrong tagging bins (fraction of data)

A=0.002 ps! | wgro (~14.3%) | wyr (~ 14.3%) | were (~ 14.3%) | wyrs (~ 14.3%) | wera (~ 14.3%) | wyrs (~ 14.3%) | wyre (~ 14.3%)
- Normal 0.0003 £+ 0.0204 | 0.0072 +0.0043 | 0.0014 4+ 0.0019 | 0.0011 £ 0.0014 | 0.0024 - 0.0017 £ 0.0007 | 0.0019 = 0.0003
= All 5% 0.0014 £+ 0.0005 | 0.0014 + 0.0005 § 0.0020 4 0.0005 | 0.0023 £ 0.0005 | 0.0021 - 0.0019 £+ 0.0005 | 0.0023 &= 0.0005
:0 All 25% 0.0020 £+ 0.0013 | 0.0033 £0.0013 | 0.0024 4+ 0.0012 | 0.0012 £+ 0.0015 | 0.0043 = 0.0012 £+ 0.0014 | 0.0038 +=0.0014
E All 30% 0.0030 £ 0.0016 § 0.0026 £+ 0.0018 | 0.0019 4+ 0.0017 | 0.0018 £ 0.0020 | 0.0041 = 0.0013 £+ 0.0019 | 0.0044 + 0.0017
20 All 32% 0.0030 £ 0.0018 | 0.0039 + 0.0020 § 0.0016 4+ 0.0019 | 0.0010 &£ 0.0023 | 0.0050 = 0.0012 4+ 0.0020 | 0.0049 + 0.0019
= All 33% 0.0029 £+ 0.0019 | 0.0041 £ 0.0020 § 0.0021 4 0.0020 | 0.0008 £ 0.0024 | 0.0050 = 0.0010 £ 0.0021 | 0.0052 + 0.0020
= All 40% 0.0029 £ 0.0038 | 0.0058 £+ 0.0039 | 0.0032 4+ 0.0035 | 0.0019 £+ 0.0046 | 0.0119 = 0.0013 £+ 0.0039 | 0.0075 £ 0.0037

Lucas Stoetzer

UH Belle Il meeting 04/25/2025




1M events Gen

Wrong tagging bins (fraction of data)

A=0.002 ps~! | wgo (15.5%) w1 (15.8%) Wera (16.5%) w3 (13.4%) Wers (11.6%) Wers (11.0%) Wwyre (16.2%)

~ | Normal || 0.0073 £0.0063 | 0.0021 £ 0.0014 | 0.0015 % 0.0006 | 0.0021 = 0.0004 | 0.0016 £ 0.0003 | 0.002 £ 0.0002 | 0.0019 % 0.0001
= All 5% || 0.0021 + 0.0002 | 0.0021 £ 0.0001 | 0.0021 + 0.0002 | 0.0019 £ 0.0002 | 0.0016 = 0.0002 | 0.0018 £+ 0.0002 | 0.0018 + 0.0002
o | Al25% || 0.0025 £ 0.0004 | 0.0018 £ 0.0004 | 0.0017 & 0.0004 | 0.0019 % 0.0005 | 0.0014 £ 0.0005 | 0.0015 % 0.0005 | 0.0017 + 0.0004
E | Al 30% || 0.0023 4+ 0.0006 | 0.0022 4+ 0.0006 | 0.0014 4 0.0005 | 0.0021 £ 0.0006 | 0.0015 + 0.0007 | 0.0013 = 0.0007 | 0.0020 + 0.0006
20 | All 32% || 0.0022 + 0.0006 | 0.0019 & 0.0006 | 0.0014 + 0.0006 | 0.0023 = 0.0007 | 0.0014 £ 0.0008 | 0.0011 &+ 0.0008 | 0.0023 + 0.0006
S | All 33% || 0.0022 + 0.0007 | 0.0019 & 0.0007 | 0.0012 % 0.0006 | 0.0023 = 0.0007 | 0.0016 £ 0.0008 | 0.0013 £ 0.0008 | 0.0023 =+ 0.0007
= All 40% || 0.0030 4 0.0012 | 0.0021 + 0.0013 | 0.0014 4+ 0.0010 | 0.0032 + 0.0013 | 0.0031 £+ 0.0015 | 0.0016 £ 0.0013 | 0.0032 + 0.0012

1M events Gen

Wrong tagging bins (fraction of data)

A=0.002 ps~! | wyro (~14.3%) | wyr1 (~ 14.3%) | were (~ 14.3%) | wyrs (~ 14.3%) | wyra (~ 14.3%) | wyrs (~ 14.3%) | wyre (~ 14.3%)
- Normal 0.0022 4+ 0.0064 | 0.0035 £+ 0.0014 | 0.0023 £+ 0.0007 | 0.0021 £ 0.0004 | 0.0019 £ 0.0003 | 0.0020 £+ 0.0002 | 0.0019 £ 0.0001
'*g All 5% 0.0020 £+ 0.0002 | 0.0022 £+ 0.0002 | 0.0022 £+ 0.0002 | 0.0021 £+ 0.0002 | 0.0018 = 0.0002 | 0.0020 = 0.0002 | 0.0019 £+ 0.0002
:0 All 25% 0.0019 4+ 0.0005 | 0.0020 = 0.0004 | 0.0025 + 0.0005 | 0.0020 £ 0.0005 | 0.0017 £ 0.0005 | 0.0016 £+ 0.0004 | 0.0020 £ 0.0005
E All 30% 0.0017 £ 0.0007 | 0.0024 £+ 0.0005 | 0.0023 £+ 0.0006 | 0.0022 £+ 0.0006 | 0.0021 £+ 0.0006 | 0.0013 = 0.0005 | 0.0022 £+ 0.0006
20 All 32% 0.0020 4+ 0.0007 | 0.0026 = 0.0006 | 0.0023 £+ 0.0007 | 0.0018 £ 0.0006 | 0.0026 £+ 0.0007 | 0.0015 £+ 0.0006 | 0.0023 £+ 0.0007
- All 33% 0.0021 4+ 0.0008 | 0.0027 = 0.0007 | 0.0024 £+ 0.0007 | 0.0016 £ 0.0007 | 0.0027 £+ 0.0008 | 0.0016 £+ 0.0007 | 0.0022 £ 0.0008
= All 40% 0.0018 £+ 0.0013 | 0.0033 £ 0.0012 | 0.0023 £+ 0.0012 | 0.0013 £ 0.0012 | 0.0035 = 0.0013 | 0.0009 = 0.0011 | 0.0025 = 0.0013

» With more data we observe fit values in same fraction of data agree with each
other within its errors
» Bias seems to have statistic nature!
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Lucas Stoetzer

Fitted A [ps™']
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0.030
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0.008
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0.004
0.002
0.000
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0.0 £
0.002 £

0.004 E

0.006 F

0.008 £

0.01 F

0.03 £

0.05

Simulated A [ps

0.07

0.09

Fit Line a = 0.103 = 0.016,
b =0.005 = 0.001

Fitted A = Simulated A

Fit Line a = 0.442 = 0.027,
b =0.005 = 0.001

Fit Line a = 0.617 = 0.020,

I+ |

b =0.002 = 0.001
Fit Linea = 0.672 = 0.014,
b =0.002 £+ 0.001
Fit Linea = 0.720 = 0.013,
b =0.001 £+ 0.001
Fit Linea = 0.717 = 0.011,
b =0.007 £ 0.000

Fit Line a = 0.552 = 0.0138,
b =0.003 = 0.001

wqrt = 0.0157
wqrd = 0.0865
wqrd = 0.1545
wqr3 = 0.2283
wqr2 = 0.319

wqrl = 0.4089
wqr0O = 0.479

* With resolution In
data but not in fit!



