D Fitting details

* 1. ct p.d.f. for prompt J/YPJ/yp component

* AN2021 003 v4: The PR term is, effectively, the lifetime resolution function. - the sum of

only two gaussians functions already provides a sufficiently-good description-

« AN2015 323 v12: For the case of the J /3 (1S) we found that the resolution is better modeled

by the sum of two gaussians

* AN2014 003 v16: ---distribution of the prompt component - is equivalent to the resolution

function -+ (two gaussians)

(7 TeV): A double gaussian resolution function is used for the signal ct PDF shapes -



D Fitting details

* 1. ct p.d.f. for prompt J/YPJ/yp component
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D Fitting details

* 1. ct p.d.f. for prompt J/YPJ /Y component

\> * ¢t p.d.f. for combinatorial background (J/vy side)
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D Fitting details
* 2. Mass p.d.f. for combinatorial component

* AN2021 003 v4: --- shape parameters of --- functions must change with pr in a smooth way (float)

AN2015 323 v12/AN2014 003 v16: (No detail found, may be float)

* (7 TeV): Fix - e
S I PITAP)
Fix Float
P+P 2670 £ 60 | 2690 + 60
P+NP 760 £30 | 800 + 40
NP+NP | 4310+ 90 |4510 + 100
Juu 1570+ 40 | 1440 £ 50 | | e R R AT RN S P S
pppg 100 +20 | 50+20 e gttt i g

3 31 32 33 3.4
M) [GeV]
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D Fitting procedure

LA

* Mix SPS and DPS samples into the prompt sample (8K:4K) 27 295 32 3s /W1
* 1D fit to the prompt sample on the ¢ty dimension to acquire the shapel (double gaussian) \

* 1D fit to the non-prompt sample on the ¢ty dimension to acquire the shape2 (convolution of an |
exponent and a gaussian) /

* Side band cut to the data sample to acquire the combinatorial background (J /W, u*u™) -

« 1D fit to the J/Y,u*u~ on the ct; dimension to acquire the shape3 (merging of two gaussians and a
convolution)

« 1D fit to the J/Y,u*u~ on the ct, dimension to acquire the shape4 (convolution of an exponent and
a gaussian)

* Final fitting



D Final fitting

Components M; 11 M; /22 Ty T, N
P+P Shapel Shapel Nyjppy
J/W1] /Y, A Double CB | Double CB ShapeZ SAEE Njjpnp)
P+NP Shapel Shape2
NP+NP Shape?2 Shape2 | Njwenp)
J/puu Double CB Cheb Shape3 Shape4 "
utuTJ /P, Cheb Double CB| Shape4 Shape3 Jh
utuutu” Cheb Cheb Shape4 Shape4 Nuyuup

* The functions that share the same name listed in the table also share the same
set of parameters (because of the smearing between two J/Ys)

* The parameters for the shapel/2/3/4 are fixed from the previous fitting
* The parameters for the double CB and Chebyshev are float
* All the heights are float




D Fitting validation

1. Data + MC + generated samples
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D Fitting validation

1. Data + Pure MC + generated samples

0 1 2 3 7l 5
SPS - 1000 - 1000 - -
J /4 DPS - - 500 500 - -
I/ P+NP - - - - 500 -
B decay - - 3 - : 2000
J/bp - - - _ _ _
N - - - - - -
P+P 2650 + 60 2630 +60 | 2650+ 60
]7/’1 NP+P 780 + 30 770 + 30 800 + 30 790 + 30 780 + 40
s NP+NP | 4420+100 | 4410+100 | 4390+ 100 | 4390 + 100 | 4290 + 100
J/putu 1500+50 | 1510+50 | 1520+50 | 1520+50 | 1510+50 | 1500 +50
wtru—utus 80 + 20 80 + 20 80 + 20 80 + 30 80 + 20 90 + 20




D Fitting validation

1. Data + Pure MC + generated samples

0 6 7 8 9 10
SPS - - 3 1000 1000 1000
]/, DPS : - - 500 500 500
I/ P+NP - - - 500 - 500
B decay - - 3 2000 : 2000
J/bu™u - 1000 3 - 1000 1000
putru utu” - - 100 - 100 100
P+P 2650 + 60 2630 + 60 2640 + 60
]7/’1 NP+P 780 + 30 780 + 40 770 + 30 790 + 40
s NP+NP 4420+ 100 | 4360+ 110 | 4390 + 100 4340 + 100
J/putu 1500 + 50 1530 + 50 1520 + 50
utuutu” 80 + 20 70 + 30 100 + 20




D Fitting validation

 2.Pure MC + generated samples
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D Fitting validation

 2.Pure MC + generated samples

1 2 3 4l 5
SPS 1000 2000 1000 2000 1000
J /4 DPS 500 500 1000 1000 500
J/Y2 P+NP 500 500 500 500 1000
B decay 2000 2000 2000 2000 2000
J/butu~ 1000 1000 1000 1000 1000
urpmptus 100 100 100 100 100
P+P 1410 +40 | 2400+50 | 1860+50 | 2850+60 | 1470+ 50
;%; NP+P 530 + 30 520 + 30 550 + 30 540 + 30 1020 + 30
NP+NP 1760+ 60 | 1760+60 | 1760+60 | 1760+60 | 1780+ 70
J/putu 1030+40 | 1040+30 | 1030+40 | 1040+30 | 1000 + 40
utruptu 100 + 20 100 + 20 100 + 20 100 + 20 100 + 20
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D Fitting validation

 2.Pure MC + generated samples

6 7 8 9 10
SPS 1000 1000 1000 2000 2000
I/ DPS 500 500 500 1000 1000
J/ - P+NP 500 500 500 1000 500
B decay 4000 2000 2000 4000 2000
J/ouu~ 1000 2000 1000 1000 2000
putu-utu~ 100 100 200 200 200
P+P 1420+40 | 1430+40 | 1410+40 | 2900+60 | 2860 + 60
;%; NP+P 520 + 30 530 + 30 530 + 30 1020 + 30 540 + 30
NP+NP 3510+80 | 1860+70 | 1760+60 | 3520+80 | 1850+ 70
J/putu~ 1060+40 | 1960+40 | 1030+30 | 1040+40 | 1970 + 40
putu—utu 100 + 20 130 + 30 190 + 20 110 + 20 230 + 30
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D Study of the combinatorial background

.Il nyPV, CtT
— shape of

= prompt/

»

= S Signal non-prompt
Narrow windows cut s
2.9-3.3 Fitting
IC . sample
S Sample EEEECEEE
J/pun band cut [ WHAUE —— : s
Mixing -
Fitting result

——— — - Misiaa / SEPIE T (The nSmber i

Generate Combinatorial S0 ™ height of

prompt/non-prompt)

dataset samples background




D Fitting to the artificial sample

* The side band can be noticed in the “narrow” mass windows: directly

fit in the narrow windows J/ bt
------------------------------------- \'
Mj 1 J/¥ l pree
Double / an order 1 1 .1 7
gaussian / Cheb
/ —
J/ W11/ prppt
i Y ¢ “
Double \ 2" order
o |oaussian| N\ | cheb |
My I ) ___________ AL
TN FA 12

* The shape parameters of mass dimensions are left to float
* The distributions of lifetime dimensions of the combinatorial background are
determined by the sub-range dataset



D Fitting details
* 1. ct p.d.f. for prompt J/YPJ /Y component
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[ Data(2016)
—— Total PDF
—— ¥ (PYIF,(P)
e I (NP)IW,(P)
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Events / ( 0.00115)

JIW e

) Fitting details
* Lt pdf for prompt ]/II)]/II) component : g ﬁiﬁﬁ-’.

« Double Gaussian or double CB Gaus

Gaus CB
NLL -195865 -195872
Chi? /ndf 1.24/4 1.24/4
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D Fitting validation

1. A previous trial

« 8KSPS + 4K DPS + 2K B decay + 5K J/Yutu™ + 5K utu J/Y, + 2K u* ™
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D Fitting validation

2. Append MC samples to the dataset

0 1 2 3 £l 5
- 2000 - - 2000 2000
- - 1000 - 1000 1000
B decay - - - 2000 - 2000
P+P 2630 + 60 2630 + 60
NP+P
J/¥1 /Y, STNP 750 + 30 730 + 30 790 + 30 750 + 30 770 + 30 770 + 40
+
NP+NP 4280 + 90 4240 + 90 4250 + 90 4230 + 90
J/putu”
— 1600 + 40 1620 + 40 1620 + 40 1600 + 40 1630 + 40 1630 + 40
wruJ /P,
uruptu 110 + 30 120 + 30 110 + 30 120 + 30 120 + 30 130 + 30




D Fitting validation

* 3. Append generated samples to the dataset

0 1 2 3 4 5 6 7 8
P+P - 2000 - - - : 1000 1000 1000
/ /¥ P+NP : : 500 - - ; 500 _ 500
J /Y,
NP+NP - - - 2000 - - 2000 : 2000
J/putu - - - - 1000 - - 1000 1000
utuutu” - - - - - 100 - 100 100
P+P 2630 + 60 2620+ 60 | 2630+60 | 2630 +60 | 2630 + 60
NP+P
J /Y4 750+ 30 | 740+30 760+40 | 730+30 | 750+ 30 740 + 30
J/Y,| P+NP
NP+NP | 4280+90 | 4270+ 90 | 4260 + 90 4270+90 | 4270+ 90 4270 + 90
+ —_
]/:I}i“ o 1600 +40 | 1590+ 40 | 1600 +40 | 1590 + 50 1580 + 40 | 1600 + 50
uruT ]/,
ptu—ptu~ 110+30 | 110+20 | 110+30 | 110+30 | 100+ 30 120 + 30
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