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Information

- dataset: /PADoubleMuon/PARun2016C-PromptReco-v1/AOD

- Acceptance range: muon pt > 4 GeV

- Twiki: https://twiki.cern.ch/twiki/bin/viewauth/CMS/PPb8TeVUpsilonv2
- Github: https://github.com/KiSoolLee/8TeVpPbUpsilonv2

- Two particle correlation method is used

Soft muon Good track
- TMOneStationTight ~ not muon track
- # track with Measure > 5 - highPurity
- # pixel with Measure > 0O - |dz/o(dz)| < 3.0
-dxy < 0.3 - |dxy/o(dxy)| < 3.0
- dz<200 - o(pr)/pr < 0.1
- highPurity - pr> 0.4
- In| < 2.4
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https://twiki.cern.ch/twiki/bin/viewauth/CMS/PPb8TeVUpsilonv2
https://github.com/KiSooLee/8TeVpPbUpsilonv2

Triggered events

HLT path Number of events
HLT_PAFullTracks_Multiplicity120 286.5TM
HLT_PAFullTracks_Multiplicity150 216.14M
HLT _PAFullTracks_Multiplicity185* /95.7M
HLT_PAFullTracks_Multiplicity250 64M
HLT_PAFullTracks_Multiplicity280 13.36M

47 M events triggered by di-muon trigger

Smaller than DO meson at pPb 8 TeV




Rearrange limits

di-muon pt # of track track pr
ofb N 2 U e S

10

0 100 200 300 400 500 600 700 800 900 1000 0 200 400 600 800 10001200 1400 160018002000 0O 10 20 30 40 50 60 70 80 90 100
p, (GeVic) Nirk p, (GeVic)

Distribution of variables are replotted to set limits again
di-muon trigger cut and mass range(8 < my, < 14) cut are applied

O < Ntrk <1500, O < pt#+ < 500, O < pttrk < 100 are chosen for the new limits
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KISTI process

0 UnpL

- Pbp+pPb 10 file
- 1 file for 5 M events

KIST

D A 120 fi
D B 120 fi
|

D

M D @D

O A 120
b B 120 file

D
D

U U O O

1 file for 100 MeV mass range
- A: first half of total event
- B: rest event

Correlate B

KU N PL trigger associator

KiSoo Lee

2017.10_10

KISTI

- Correlate in same mass bin

Pbp: trigger A + associator B
Dp: trigger B + associator A
DPD: trigger A + associator B
PD: trigger B + associator A




- Advantage of KISTI

- Batch job with many work nod is available(Running time is saved by
separated files with 120 mass bin)

- Background correlation in the same mass range is available

- muon hiPurity cut is appliec

- B(0, 0) scaling is not used
+dn, d¢ bin(33, 33), (15, 15) are tried

+ 36 d¢ bin |dn| > Tis used in the ATLAS
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Yield comparison(9.2 < my, < 9.5)

KUNPL

O < mult. <300
O <pm <30
1 < DTtrk < 3
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O < mult. <1500
O < pt"e < 500
1 < thrk < 3

More smooth curve achieved with new range
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Correlation(9.2<m;<9.5)

] d.? Nwme

dAndAdg¢

O < pt#e < 500
0 < prk < 100

/

d.? Npair

S(An,Ap)

N,. dAndAp  B(AnAd)

1.1

1.05_: ,,,,,,

0.95 ¢

KiSoo Lee

] dZ [vmi..\'
B(An,A¢) =
N, dAndAdg
201721010

\

A A /

...... : A‘Q‘V

i1

)

"\,

»

-

W)
/)
9

7y

-4

il

A;;'w
IR
Vi Al

N A AL AN
] 4 'A‘A ;::&i,’é)/)\‘@ A

\/

_3 2

e

| ‘i\‘ |

WRETSS
Wi
‘v\('%“" .'

o\

ALY

3 3 )

70
.|’\‘ 3 p
8 "2




Correlation(9.2<m;<9.5)




d¢ distribution
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High multiplicity result(200 < mult. < 1500, 9.2<m,<9.5)
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§ - ATLAS Preliminary

o 104—p+PbV_N_816T9V171nb'
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1 02:_ e Clm) (hp Correlations)

E o K™ +G
101 iy
1 - g +FC™™(0)

G + FC™0)

0.99F

-----

C O
0.98F s s™

0.97El—l Ll 1 1 Ll 1L 1 Ll 1 1 Ll 1L 1 Ll L 1 L1

Ad

C'rempl ( A(/)) — Fcpe'riph ( A(/)) + Cridge( A(/))

C"%(Agp) = (1+ Zz‘ cos(nAdg) )

n=2

- C(A¢) is data distribution
- ATLAS achieved peripheral result from O < multiplicity < 40

- Flow function is achieved by fitting data with peripheral result
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Low multiplicity

O< mult. < 40 O< mult. <1500
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Integrated range is changed

- Yields are increased

Working server is changed

- working speed is increased

Ridge like shape is not observed at multiplicity > 200(seems due to low
statistics)

- > 150, 100 are running to increase statistics

d¢ projection result has deep at O

- Shape is similar to photon-track correlation result
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back up
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0 < mult. <1500, 0 < prtrk < 100(S/B)
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0 < mult. <1500, 0 < prtrk < 100(S/B)
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0 < mult. <1500, 0 < prtrk < 100(S/B)




O < mult. <1500, 1 < pttrk < 3(S/B)
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<1500, 1 < prtk < 3(5/B)
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200 < mult. <1500, O < prtk < 100(5/B)
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200 < mult. <1500, O < prtk < 100(5/B)
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200 < mult. <1500, O < prtk < 100(5/B)
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200 < mult. <1500, 1 < prtrk < 3(S/B)
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200 < mult. <1500, 1 < prtrk < 3(S/B)
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200 < mult. <1500, 1 < prtrk < 3(S/B)
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200 < mult. <1500, 1 < prtrk < 3(S/B)
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150 < mult. <1500, 0 < prtrk < 100(S/B)
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150 < mult. <1500, 0 < prtrk < 100(S/B)
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150 < mult. < 1500, 1 < prtrk < 3(S5/B)
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0 < mult. < 1500, O < prtk < 100 de(| Anl > 1)
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O < mult. <1500, 0 < p7tk <100 dp(| An| > 2)
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O < mult. <1500, 0 < p7tk <100 dp(| An| > 2)
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O < mult. <1500, 0 < p7tk <100 dp(| An| > 2)
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O < mult. <1500, 1 < pytk < 3 dgp(| ANl > 1)
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O < mult. <1500, 1 < pytk < 3 dgp(| ANl > 1)
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0 < mult. <1500, 1 < pytk < 3 dp(| An| > 2)
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0 < mult. <1500, 1 < pytk < 3 dp(| An| > 2)
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0 < mult. <1500, 1 < pytk < 3 dp(| An| > 2)
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0 < mult. <1500, 1 < pytk < 3 dp(| An| > 2)
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200 < mult. < 1500, 0 < prik < 100 dey(| Anl > 1)
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200 < mult. < 1500, 0 < prik < 100 dey(| Anl > 1)
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200 < mult. < 1500, 0 < prik < 100 dey(| Anl > 1)
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200 < mult. < 1500, 0 < prik < 100 dey(| Anl > 1)
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200 < mult. <1500, 0 < prtk < 100 dgh(| ANl > 2)
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200 < mult. <1500, 0 < prtk < 100 dgh(| ANl > 2)

16.4

16.2

— Counts
o
(00]

0
e))

15.4

15.2

16.4

1T 17T | 1T 17T | T 1T 1 IOI T 1T 1 | 1T 17T

: 9.8 <m TITRN . :
- A
. IAn™| > 2.0° i
_I. 1 | | I I | | | I I | | | I I | | | I I | | | I I | | 1 g

1 0 1 2 3 4

Ad

I_I 1T 17T 1T 17T | 1T 17T | T I.I T | 1T 17T | T I_
- .0 ™20 B
—G_I | | I I | | 1 I. 1 | | I I | | | I I | | | I I | | 1 I_

1 0 1 2 3 4

A

16.6
16.4
16.2

o 16

85.8
15.6
15.4

15.2

16.4

16.2

15.2

=== T T T T T T L B B B T T
L ° _
= -
L o _
B J ]
[
e -
— . —
L Py _
- . . . 7]
L ° o . o _|
- ° o ) -
N e -
- o _
. IAn™ > 2.0 -
L ° . _
N ®e ]
L [ J ° |
| o ]
Ol v v v v b v v by by g by 0
1 0 1 2 3 4
Ad
_I T T T T L L L B B T T T
— . —
- ..
- ) .
- o_|
i . .
L ° o«
— @
: L4 o ° :
:_ ® . * ®e * _:
- L4 [ [ ] PY -
e ° 1
[ . IAn"™ > 2.0 ’
- o [ J Y i
- ® |
- o _
[ ]
Ol v v v v b v v by by by 0 3
-1 0 1 2 3 4
Ad

16.8

16.6

16.4

16.2

15.8

15.6

15.4

R R e
- e ™ >#.0° E
:II||I.I||.|.|||||||||||||||||||||:
1 0 1 2 3 4
A
SR I L I B IR I
_113<muu<116 ¢ ._:
—* TAn™ > 2.0 -
?I|.|||||||||||||||||||||||||||__
1 0 1 2 3 4
A

I‘\\_' I



200 < mult. <1500, 0 < prtk < 100 dgh(| ANl > 2)
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200 < mult. <1500, 0 < prtrk < 100 dep(| ANn| > 2)
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200 < mult. <1500, 1 < pytk < 3 dgp(|Anl > 1)
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200 < mult. <1500, 1 < pytk < 3 dgp(|Anl > 1)
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200 < mult. <1500, 1 < pytk < 3 dh(| An| > 2)
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200 < mult. <1500, 1 < pytk < 3 dh(| An| > 2)
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200 < mult. <1500, 1 < pytk < 3 dh(| An| > 2)
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150 < mult. < 1500, 0 < prtk < 100 dg(| anl > 1)
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150 < mult. < 1500, 0 < prtk < 100 dg(| anl > 1)
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150 < mult. < 1500, 0 < prtk < 100 dg(| anl > 1)

49

48.5

48

7.5

Cougpts

47

46.5

46

48

N

7.5

Counts
N
\l

46.5

46

1.6 <Myu< 11:9-+

- . .
- . .
L o o
- . i
B o |
> . . e §
I o ]
— . —_—
i . e ]
. [ ° |AT] 1>1.0 ]
N 3 -
- [ ] -
B . ]
-[_I | | T |.| 1 1 | | | T | | T | | T | | I_
-1 0 1 2 3 4
Ad

H T T T T°7 T T T°7 | T T T°7 | T T T°7 | T T T°7

- ° i
- . il
[ c ° . i
- . ]
i .. .. 1
: . il
hal o e ° . -
K e TAT]trk| 310 ®e ]
- o i
- y :
_I | | | T | | T | | T | | T | | T | 1 | ]

-1 0 1 2 3 4
A¢

46

45.5

50

49.5

49

8.5

Counts

48

47.5

47

46.5

L ° Z
i ° |
L . o -]
B ° . ]
L o _
— o0 [ ] —
- o
- o |
@ ]
i ° |
L ® o ) ® ]
- ° o © o
L o o |
: [ ] L4 o ° :
n IAn"™ > 1.0 ~
- ° ]
— . —
L ° _
e |
B . _
L 1 | | I I | | | I I | | | I I | | | I I | | | I I | | 1 I_
-1 0 1 2 3 4
Ao
_I T 1T 17T 1T 17T | 1T 17T | 1T 17T | 1T 17T T I_
C ° ]
- ° ]
- L4 o |
- [ ] -
- ° ]
N ° ° ]
B ° i
— . —
e . E
— . —
| ° [ ] _
— o * 7
I } L4 |
2 . =
B o ° ]
C e e * 1a™M>1.0 -
C ° ]
- [ [ ] —
- . -
H=_1 | | I I | | | I I | | | I I | | | I I | | | I I | | 1
-1 0 1 2 3 4
Ao

47

46.5

Counts

I

5.5

45

44.5

49.5

46.5

E IAn"™ > 1.0° E
;I_TlllII|IIII|IIII|IIII|IIII|II:
-1 0 1 2 3 4
Ad
L A R IR B
131 <m< 13.4° ¢ -
- . |mf.fk|;.1.o. -
;n—ul||.|.|||||||||||||.|||||||||II:
1 0 1 2 3 4
Ad

I‘\\_' I



150 < mult. < 1500, 0 < prtk < 100 dg(| anl > 1)
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150 < mult. <1500, 0 < prtk < 100 dp(| An| > 2)

16.2
16

15.8

15.2
15
14.8

14.6

16.2
16

15.8

>

o
s
15.2

15

[T

L 8 < M U < 8 . 3 —
B . ]
- ° ° _
n . o
L ) ° |
A . ]
- d o
. o
- . ]
n . N
- . tn"™ > 2.0 -
: .o :
n . . N
- . -
| | | I | | | I | | | I | | | I | | | I | | 11

1 0 1 2 3 4
Ad

[T | T T 1T T T 1T | T T 1T | T T 1T | T T 1T | T T

- [ ] -
- e ]
- [ .'l'
: ° * oo [ ] :
- ) —
|® |
— . —
[ ® N
- [ J -
- L4 ) -
C ]
- ° o "
[ IAN™ > 2.0 ]
- . ]
u * % _
- . ]
| | | I | | | I | | | I | | | I | | | I | | 11

1 0 1 2 3 4
Ad

16.2
16
15.8
#5.6
35.4
15.2
15

14.8

16.2

16.1

15.6
15.5

15.4

- Ve T
i * T ]
- . ]
B . i
B . i
N . o |
0 ° 7
A, ° o ©® o
AL . ]
e o® -
B ° i
— . p—
- IAn"™ > 2.0 -
B . i
L ° ]
B * i
B . i
- o —
o | | | I I | | | I I | | | I I | | | I I | | | I I | | 1
-1 0 1 2 3 4
A
_I 1T 17T IIII|IIII|IIII|IIII|II_
B ¢ o °® ]
— o ]
C ° ]
- ° ° ]
Z. %9 ° ]
:_ ¢ 'o. _:
- ° ]
- ° o
T e ]
> . "o
- . a™>20 ]
—  Ceo .
- o ]
- o ]
- . ]
:O—I | | I I | | | I I | | | I I | | | I I | | | I I | | 1 I_
-1 0 1 2 3 4

A

16.2

16

15.2

15

16.2

16

Counts
_U'I
(0]

15.6

15.4

Ad

:_. wn"™>2.0 _:
_I_Illll.l||||||||II|IIII|IIII|II__
1 0 1 2 3 4
Ad
R R RN AR R
9.5 <m,;;< 9.8 :
B . * ™20 B
:Ill.lll|||||||||II|IIII|IIII|II:
1 0 1 > 3 4

I‘\\_' I



150 < mult. <1500, 0 < prtk < 100 dp(| An| > 2)
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150 < mult. <1500, 0 < prtk < 100 dp(| An| > 2)
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150 < mult. <1500, 0 < prtk < 100 dp(| An| > 2)
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16.21 . e ] i « o

- - 16__ —

16— * e n !

i ° o . 1 158 -

(7] (7]

5.8 - B

8 | %o o ] 85.6‘_ p
L?5.6— . | O - °

[ e * 15.4 - -
15.4— ) |An"k|>2.o - - ) IAn"™ > 2.0

. * . 1 1521 -
15.2( * . . I

i ] 15_— -

15I_I | | I | | L1 1 I.l | I | | | I | | | I | | | I_ 11 | | I | | L1 1 I.l | I | | | I | | | I | | L1
1 0 1 2 3 4 1 0 1 2 3 4
Ad Ad
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150 < mult. <1500, 1 < prtk < 3 dp(| An| > 1)

3 <my< 8.3

9.5 <m,,< 9.8




150 < mult. <1500, 1 < prtk < 3 dp(| An| > 1)

9.8 <M< 10.1

11.3 <M< 11.6




150 < mult. <1500, 1 < prtk < 3 dp(| An| > 1)

11.6 <M< 11.9

13.1 <M< 13.4




150 < mult. <1500, 1 < prtk < 3 dp(| An| > 1)

13.4 <m < 13.7 13.7 <M< 14.0




150 < mult. <1500, 1 < pytk < 3 dgh(| An| > 2)

3 <my< 8.3

9.5 <m,,< 9.8




150 < mult. <1500, 1 < pytk < 3 dgh(| An| > 2)

9.8 <M< 10.1

11.3 <M< 11.6




150 < mult. <1500, 1 < pytk < 3 dgh(| An| > 2)

11.6 <M< 11.9

13.1 <M< 13.4




150 < mult. <1500, 1 < pytk < 3 dgh(| An| > 2)

13.4 <m < 13.7 13.7 <M< 14.0




100 < mult. <1500, 0 < prtk <100 dgp(| An| > 1)

3 <my< 8.3

9.5 <m,,< 9.8




100 < mult. <1500, 0 < prtk <100 dgp(| An| > 1)

9.8 <M< 10.1

11.3 <M< 11.6




100 < mult. <1500, 0 < prtk <100 dgp(| An| > 1)

11.6 <M< 11.9

13.1 <M< 13.4




100 < mult. <1500, 0 < prtk <100 dgp(| An| > 1)

13.4 <m < 13.7 13.7 <M< 14.0




100 < mult. <1500, 0 < prtk < 100 dgp(| An| > 2)

3 <my< 8.3

9.5 <m,,< 9.8




100 < mult. <1500, 0 < prtk < 100 dgp(| An| > 2)

9.8 <M< 10.1

11.3 <M< 11.6




100 < mult. <1500, 0 < prtk < 100 dgp(| An| > 2)

11.6 <M< 11.9

13.1 <M< 13.4




100 < mult. <1500, 0 < prtk < 100 dgp(| An| > 2)

13.4 <m < 13.7 13.7 <M< 14.0




100 < mult. <1500, 1 < pytk < 3 dgp(|Anl > 1)

3 <my< 8.3

9.5 <m,,< 9.8




100 < mult. <1500, 1 < pytk < 3 dgp(|Anl > 1)

9.8 <M< 10.1

11.3 <M< 11.6




100 < mult. <1500, 1 < pytk < 3 dgp(|Anl > 1)

11.6 <M< 11.9

13.1 <M< 13.4




100 < mult. <1500, 1 < pytk < 3 dgp(|Anl > 1)

13.4 <m < 13.7 13.7 <M< 14.0




100 < mult. <1500, 1 < prtk < 3 dgh(| ANl > 2)

3 <my< 8.3

9.5 <m,,< 9.8




100 < mult. <1500, 1 < prtk < 3 dgh(| ANl > 2)

9.8 <M< 10.1

11.3 <M< 11.6




100 < mult. <1500, 1 < prtk < 3 dgh(| ANl > 2)

11.6 <M< 11.9

13.1 <M< 13.4




100 < mult. <1500, 1 < prtk < 3 dgh(| ANl > 2)

13.4 <m < 13.7 13.7 <M< 14.0




0 < mult. <40, 0 < pytk <100 dgp(| ANl > 1)

3 <my< 8.3

9.5 <m,,< 9.8




0 < mult. <40, 0 < pytk <100 dgp(| ANl > 1)

9.8 <M< 10.1

11.3 <M< 11.6




0 < mult. <40, 0 < pytk <100 dgp(| ANl > 1)

11.6 <M< 11.9

13.1 <M< 13.4




0 < mult. <40, 0 < pytk <100 dgp(| ANl > 1)

13.4 <m < 13.7 13.7 <M< 14.0




O <mult. <40, O < prtk <100 dgp(| An| > 2)

3 <my< 8.3

9.5 <m,,< 9.8




O <mult. <40, O < prtk <100 dgp(| An| > 2)

9.8 <M< 10.1

11.3 <M< 11.6




O <mult. <40, O < prtk <100 dgp(| An| > 2)

11.6 <M< 11.9

13.1 <M< 13.4




O <mult. <40, O < prtk <100 dgp(| An| > 2)

13.4 <m < 13.7 13.7 <M< 14.0




O <mult. <40, 1< prtk < 3 dgh(|ANn| > 1)

3 <my< 8.3

9.5 <m,,< 9.8




O <mult. <40, 1< prtk < 3 dgh(|ANn| > 1)

9.8 <M< 10.1

11.3 <M< 11.6




O <mult. <40, 1< prtk < 3 dgh(|ANn| > 1)

11.6 <M< 11.9

13.1 <M< 13.4




O <mult. <40, 1< prtk < 3 dgh(|ANn| > 1)

13.4 <m < 13.7 13.7 <M< 14.0




O <mult. <40, 1< prtk < 3 dgp(|ANn| > 2)

3 <my< 8.3

9.5 <m,,< 9.8




O <mult. <40, 1< prtk < 3 dgp(|ANn| > 2)

9.8 <M< 10.1

11.3 <M< 11.6




O <mult. <40, 1< prtk < 3 dgp(|ANn| > 2)

11.6 <M< 11.9

13.1 <M< 13.4




O <mult. <40, 1< prtk < 3 dgp(|ANn| > 2)

13.4 <m < 13.7 13.7 <M< 14.0




