To do

1) For acc systematics (done trigger seperated)
redefine acceptance systematics by pull in 3D

— integrate 3D, 2D,1D xsection

— Check pull in 3D, 2D, and 1D

2) For purity systematics (done trigger seperated)
implement new cross section = mean of cocktail fit and simple fit
new purity systematics = (xsc_cocktail - xsc_simple) / sqrt(12)
Correlation between kinematics is high, 0.8 to 1.

3) For trigger systematics and trigger combine, we did not reach agreement yet.
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M: 4.3-4.7 | p;: 0.0-0.7

P09 VS Xsc wAvg

1. Cross Sections: Computed Mean (blue) vs Reference (red)
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WAVQ is consistently lower than PO97? ¢ comcamen & s

yyyy/mm/dd

title

2/N




________________________________________________________________________________________________________________________________________________________
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2. Ratio of Cross Sections: Mean / P09
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3. Ratio of Error Sizes: err_mean / err_P09
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Pull

e https://drive.google.com/open?id=109|DCQIk9Y0719e92L PYM33TPvumvoKW&usp=drive fs
«  Pull for two independent measurement.

p— OA— OB
\/(Jitat)iz + (O.Sétat)Z

« Pull for our case : reference is average of all the periods which means reference is not
independent from data sample.

o oi — 0
Pi = \/(O.s_st&t)2 — (o%tat)2
a

2

* Add systematics to have good period compatibility

al - 5ys '
ot = Jor + PN = 1+ f 1, et = o P+ P

fscale = \/max((], o2 — 1) fbias = |:&‘

« Our goal is to have acc sys in 3D and have good period compatibility in all dimensions.
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https://drive.google.com/open?id=1O9jDCQlk9Yo71ge92LPYM33TPvumvoKW&usp=drive_fs
https://drive.google.com/open?id=1O9jDCQlk9Yo71ge92LPYM33TPvumvoKW&usp=drive_fs
https://drive.google.com/open?id=1O9jDCQlk9Yo71ge92LPYM33TPvumvoKW&usp=drive_fs

3D Xsc

M: 4.3-4.7 | pr: 0.0-0.7

1. Cross Sections (Stat Errors) + xsc_mean
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3D Xsc

-‘ :-'- A ) .. A+ A

7. Pull Distributions: Before (blue) vs After (green)
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M: 4.3-4.7 | py: 0.0-0.7

3D Xsc : Size of Sat

4. Fractional Statistical Uncertainties [%]
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3D Xsc : Size of Sys

5. Fractional Systematic Uncertainties [%]

M:4.347 | pr: 0.0-0.7 M:4.3-47 [ pr: 07-1.1 M:4.3-47 [ pr: 1.1-1.6 M: 4.3-47 | pr: 1.6-3.6
sys/stat=32.3% sys/stat=36.8% sys/stat=11.3% sys/stat=28.1%
40 0 20.0 1 .
60 301
35 - 17.5 A
=3 30 15.0 1 251
ES -
2 40 - 25 12.51 20
5
2 30 201 : 1001 ’ 15 i
[} . . -
- LA ] - 7.54 . .
-4 204 - 15 = = - 10 4 [}
. -t - " 5.0 1 = . - - -
. " 10 A . vy n ' . - . . LR -
101 S =" . o] - L - " - N L] " - - -llll I. " L] 4 e - - " = - = "y .
T e e el L 51 " gt " 25 T et e e 5 - - -, . "
-02 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 -0.2 -01 0.0 0.1 0.2 0.3 0.4 0.5 0.6 -02 -01 0.0 0.1 0.2 0.3 0.4 0.5 0.6 -0.2 -01 0.0 0.1 0.2 0.3 0.4 0.5 0.6
M: 4.7-5.4 | pr: 0.0-0.7 M: 4.7-5.4 | pr: 0.7-1.1 M:4.7-5.4 | pr: 1.1-1.6 M: 4.7-5.4 | pr: 1.6-3.6
sys/stat=31.2% sys/stat=65.6% sys/stat=46.0% sys/stat=29.2%
. 60 . . .
20.0 4
h . 60 25
17.54 50
50
£ 1504 " 0 01
2 . . 40
S 1251 . ’ 151 °
2 . : 3071 = " 30
% 1009 _° . L . B . i .
[7) - - -
g s N ] i 0] - . . .
7.5 B . . . 207 . : S o T .
5.0 T T . - 10 - '_'_ ._-'_ L . 104 P --._ “_ - 5 - " = Fa— .
-02 -01 00 01 02 03 04 05 06 -0.2 -01 0.0 0.1 0.2 0.3 04 05 06 -02 -01 00 01 02 03 04 05 06 -02 -01 00 01 02 03 04 05 06
M: 5.4-8.5 | pr: 0.0-0.7 M:5.4-8.5 | p;: 0.7-1.1 M: 5.4-85|pr: 1.1-1.6 M:5.4-8.5 | py: 1.6-3.6
sys/stat=73.9% sys/stat=65.8% sys/stat=40.3% sys/stat=18.6%
- 45 5 25.0 4 91 =
354 ]
40 + 225 84
301 .. 35 4 20.0 1 71
£ : 175 ’
2 25 . . 30 : . 6 .
=] . 4 - -
¢ . 54 - 1509 A .
2 201 . e sl . 51 . opee
< T . 20 {4 w-teg i : .t B . .
< 15 = Tew e : R - IR 1004 ™ - 41 = : ",
. . . . 5 15 . a-m . - " . . . -t .. - - - -
104 EER . 104 BRI . . . 7.5 e . i R i . e
. . .. 5.0 - R 2
-02 -01 00 01 02 03 04 05 06 -02 -01 00 01 02 03 04 05 06 -02 -01 00 01 02 03 04 05 06 -02 -01 00 01 02 03 04 05 06
X Xr Xe X
= P01 P02 = P03 « P04 = PO5 = PO7 P08

yyyy/mm/dd title 9/N



Integration : 1D Xsc(stat)

1. 1D xF Cross Sections — Stat Errors Only

0.30 A

g

MW{ 1
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do/dxr (mass x pr integrated)
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0.00 A

-0.2 0.0 0.2 0.4 0.6 0.8 1.0
XF
—4— Xsc_mean { Po1 P02 { PO3 { Po4 ¢ PO5 { Po7 P08
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Integration : 1D Xsc (sqgrt(stat*2+sys”2))

2. 1D xF Cross Sections — Total Errors (Stat+Sys)
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1D Xsc : Pull Before VS After

3. 1D Pull: Before (Stat, blue) vs After (Stat+Sys, green)

0.40 A == —— Before: u=0.30£0.32, 0=1.61+0.26
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’ ————
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Pull Integration (only Stat.)

 https://drive.google.com/file/d/1-JT N IfMRxxKecJcVHepgKrzbaKKOM/view?usp=sharing
*  Definition of pull

_ pa(m, prozp) — p(m, pr. wp)

pi(m,pr,zp) = 2 2
\/(5?1;;11:) _ ((Sita.t.)

Pull after integration to 1D

pi () = pPer) = ) [Hé(”hf*f':-’fff-‘) —,u(m,:rm:w)] - Am Apr Numerator (linear sum)
m,pr
FID () \/Z (5§tat (m. pr.2e) - Am &m.)z Denominator (quadratic sum)
m.pr

NA A ;
D, — —V/N-= = V/N-pP
T UNG 5 s

Numerator is growing faster than denominator
Pull in 1D is mathematically larger than pull in 3D
Access systematics in 3D and apply to 1D, idea-wise doesn’t work.

We also see the prove through our excise.
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https://drive.google.com/file/d/1-JT__N_IfMRxxKecJcVHepgKrzbaKKOM/view?usp=sharing
https://drive.google.com/file/d/1-JT__N_IfMRxxKecJcVHepgKrzbaKKOM/view?usp=sharing
https://drive.google.com/file/d/1-JT__N_IfMRxxKecJcVHepgKrzbaKKOM/view?usp=sharing
https://drive.google.com/file/d/1-JT__N_IfMRxxKecJcVHepgKrzbaKKOM/view?usp=sharing
https://drive.google.com/file/d/1-JT__N_IfMRxxKecJcVHepgKrzbaKKOM/view?usp=sharing

Pull per bin in 3D (only stat

3D Pull Distributions — Per (mass, pT) Bin
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Pull per bin in 2D (only stat

2D(pT, xF) Pull Distributions — Per pT Bin
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Pull per bin in 1D (only stat)

Probability Density

1D(xF) Pull Distribution (Stat Only)

1D(xF) Pull
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Pull combined in 3/2/1/0D

Probability Density

3D (m, xf, pt)

3D Pull Distribution — All Bins Combined

3D Pull Distribution — All Bins Combined
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2D(pT, xF) Pull Distribution — All pT Bins Combined
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Pull sigma is growing larger and large after the integration
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