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Flash Back: Pb+p Run in CMS

1. Run 210498-211256 (18/nb)

Ref.system | Pb+p (1 symmetric hin; in CM I :)
LAB =14 -1.47 047 053 1.47 14
SoL oW 1:93 i 0 a4 | -1 | 287 [Ny =—(ny +0.465)
Forward °—» 4—? Backward

2.Run 211313-211631 (12/nb)

1 I 1 1
Ref.system | p+Pb ( symmetric bins in CM .)
LaAB =14 =147 -0.53 047 .47 4
COLLISION Nem = Niap = 0.465
M s [ cm lab

-2.87 -1.93 -
Backward @——
P

0 | 193
._o Forward



Physics Aim

~ To obtain Psi1(2S) to J/Psi ratio as a function of rapidity and pT to
study the effect of Cold Nuclear Matter Effects on the two Charmonia
states.

> We can also obtain Psi(25) Rppb



Data Used (Based on CMS AN-13-346 (J/psi in p+PDb) )

o Mis-aligned 1st 7 runs (210498-): store/caf/user/lamia/merged_pPbData_1st_ntuple ReprocessedReco-

vl GR P V43F pileupRej mulD tot.root
o 1st run Pbp (run 210-) : store/cafluser/lamia/merged pPbData_1st ntuple PromptReco-vi_GR_P V43D pileupRej mulD_tot.root
o 2nd run pPb (run21131-) : /store/caffuser/lamia/merged pPbData_2nd_ntuple PromptReco-

vl GR P V43D pileupRej mulD_tot.root

Bins

nem = — (17is) + 0.465)
nem = nind — 0.465

Y, = [-1.93,-0.9,0,0.9,1.93]
Y, '=[1.47,0.43,-0.47,-1.37,-2.4]
Y, 1=[-1.47,-0.43,0.47,1.37,2.4]

p,=1[5.0,6.5,10,30]



Fitting Method (Based on CMS AN-12-118 (y(2S) in Pb+PDb) )

> Unbinned maximum likely hood fitting using rooFit
~ Signal Shape :CB + Gaussian for both y(1S) and y(2S)

> Background : Chebeychev Polynomial

Single Muon acceptance Cut

7#| < 1.3 — pf >33 GeV/e
13< gt <22 — pt>29 GeV/e
22< |pf| <24 — pk>08 GeV/e
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Invariant Mass Plots (p+Pb)
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Invariant Mass Plots (p+Pb)
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Single Ratios
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Invariant Mass Plots (Pb+p)
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Invariant Mass Plots (p+Pb)

Pull

_— T I T T LI | T T I LI | LI | LI | LI LI
E i %%/dot = 75/68 b
3. 3
107 E
g - 0.43 0.47 N_I,":2?37.8 =57 =
0 r VA=Y= N, :107.7 13 ]
5 6.5 < p_ < 10.0 GeV/c
g - T R: 0.039 = 0.005 .
(i}
10?

10 ] % g
1 11 I I | L1 1 L1 1 TI 11

3 T T T

2E» P % b

1 iy L] L]

* o e *»

1: o.~o *a % .5.. - el .. o~~v.o..$

2 * ™

.3 s 1 1 L L I. 1 L L I.

23 24 26 28 3 32 34 36 38 4 42

m,, (GeV/c?)

Y= [-1.93,-0.9,0,0.9,1.93]

Y, '=[1.47,0.43,-0.47,-1.37,-2.4]
Y, '=1[-1.47,-0.43,0.47,1.37,2.4]

p,=1[5.0,6.5,10,30]

Pull

- T T I LI | LI | T T T | LI | LI I LI
8 T x2/dof = 82/68 1
2.3

10" =
=~ N,,:2975.0 = 63 5
@ L 043<y<047 N,.:114.9 =13 -
5 r 10.0 < p_ < 30.0 GeV/c 7]
@ L T R: 0.039 = 0.004 §
w

—h
=]
]

10

4 |

3 ' .

28 o

1% _* & [ ™ ** et

‘:_: . . '...'l. .. ..Q:pﬁ.’.o. S® L Le 0™,

- ™

2@ %e . Tt et .

-3 L ]

2224 26 28 3 32 34 36 38 4 a2

m,, (GeV/c?)

12



Single Ratios
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Invariant Mass Plots (Pb+p)
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Invariant Mass Plots (p+Pb)
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Invariant Mass Plots (Pb+p)

’-‘1 04 :_f LI I T T LI LI I LI | T T | LI | T T T '_:
8 F x*/dof = 63/68 E
d - .
- T N, :10654.3 = 329 1
£10° |- 2A0<y<-1.37 N, :177.6 =38 =
E F 5.0<p_<6.5GeVic 3
2 F T R: 0.017 = 0.004 .
w ]
10° | =
10 =
1
S 3
a2 * . >
1 - ey * . * . 0 ® &
L]
o :H."... . .:2\ﬂ~‘r.‘>‘-.:’.h5"-
:; o - % o o *
.3 1 L L L 1 1 L L L
22 24 26 28 3 32 34 36 38 4 42

m,, (GeV/c?)

Y= [-1.93,-0.9,0,0.9,1.93]

Y, '=[1.47,0.43,-0.47,-1.37,-2.4]
Y, '=[-1.47,-0.43,0.47,1.37,2.4]

La

p,=1[5.0,6.5,10,30]

-t 4 T T T | L | LI | LI T T Ii
0= x2/dof = 70/68 3
= r m
(=] - _
- ~ N.m.-:129'91-5 + 276 -
Bo? L ZA0<y<137 A N,.:368.3 + 36 |
5 E 6.5<p_ =10.0GeV/ic ! L 3
= E T A: 0.028 =+ 0.003 E
w ]
10% ' . =
10 3
4 1 1 1 1
:= 3 T T é
2t » - . o
15 Yy *e . * oy Tos s @ -, =
L ] q ﬁ [ =
o L & '.. o % o . * * 9 3
=1 L * L ] - - - - - " —
-2 - * o]
-3 . . . . . . . . , =
22 24 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2
2
m,, (GeV/c")
- I I T | LI | LI | |
& 42/dof = 68/68
(=]
e 3
10 N,,:4885.3 £ 170 —
@ F 240<y<37 N,.:205.0 =22
5 F 10.0 < p_ < 30.0 GeV/c
g - T R: 0.042 = 0.005
|
102

Pull

10|

.VI.: ~;..°.o' .:o.°~..::...... .'“~ .°..° ..".$~:

[ ] [ ]
2 24 26 28 3 32 34 36 38 4 42
m,, (GeV/c?)

phbP hoanwa =+
T T




Invariant Mass Plots (p+Pb)
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Single Ratios
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R, . (Uncorrected) Y = [-1.93,-0.9,0,0.9,1.93] p_ :[5.0,6.5,10,30]

LL2-5IIIIIIIIIIIIIIIIIIIIIIIIIIIIII

N 6!5<:p <10.0
A 100<p <30.0

1

12 14 16 1.8

LL 2.5 1T 11 T T 1 T T T 1 T T T 1 T T T 1 T T T 1 [n1] L
[ua] | | ﬂ: -
: : L 4+ 50s<p <65
2— 4y [-1.93,-0.9]/[0.9,1.93] ] I
i 4y, [-0.9,0.01/[0.0,0.9] - i
1.5 | 1.5_—
0.5 N 05—
i 7 _|||||||||||||||
| | | 1 1 | | |
S T R T T BT S—T % 02 04 06 08
(GeV!)

22

m_llllllIII|IIII|IIII|IIII

yGM



Compare with ALICE
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_ o i ]
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ALICE: 0.55 and 0.64
R,-: 0.66
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Summary and Outlook

~ Ratio of Ps1(2S) to J/Psi 1s obtained for Pbp and pPb datasets.

> Single ratios [Ps1(2S) / J/Psi] increase with pT for every rapidity bin.

- R, as a function of rapidity and pT
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