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A brief reminder

hm
Entries  1166444
Mean    2.916
Std Dev    0.9701
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Entries  1166444
Mean    2.916
Std Dev    0.9701

)pInvariant mass of (p

signal

background

p − p collision with√s = 27GeV
σηc = 400nb
Bηc→pp̄ = 1.45 ∗ 10−3

σMB = 40mb
≈ 6 orders of magnitude
difference
We have to reduce the
background by imposing
some cut(s)
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A brief reminder

hAsym
Entries  3096668
Mean   0.04177
Std Dev    0.4032

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 1

p
+PpP

p
-PpP

 = α
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

1/
E

nt
rie

s

hAsym
Entries  3096668
Mean   0.04177
Std Dev    0.4032signal

background

 momentum asymmetrypp
hCos

Entries  3096668
Mean  0.04478− 
Std Dev    0.5879

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 1
αcos

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

1/
E

nt
rie

s hCos
Entries  3096668
Mean  0.04478− 
Std Dev    0.5879

signal

background

pcosine of the opening angle of p

0 2 4 6 8 10 12 14
,GeV/c

p
p

0

2

4

6

8

10

12

14

,G
eV

/c
pp

h2Pppbar__1
Entries  308616
Mean x   1.948
Mean y    1.68
Std Dev x   1.368
Std Dev y  0.9645

h2Pppbar__1
Entries  308616
Mean x   1.948
Mean y    1.68
Std Dev x   1.368
Std Dev y  0.9645

 plotpp-

signal

0 2 4 6 8 10 12 14
,GeV/c

p
p

0

2

4

6

8

10

12

14

,G
eV

/c
pp

h2Pppbar__2
Entries  30750
Mean x    2.52
Mean y   1.266
Std Dev x   2.388
Std Dev y  0.9293

h2Pppbar__2
Entries  30750
Mean x    2.52
Mean y   1.266
Std Dev x   2.388
Std Dev y  0.9293

 plotpp-

background
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However it didn’t work
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I forgot to take into account a cut on the polar angle of the outgoing particle
(will be discussed a little later)
How did The LHCb conduct their analysis?
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The LHCb Detector at the LHC

p − p collisions with √s = 13TeV
L = 2fb−1

σMB = 100mb
BJ/ψ→pp̄ = (2.120± 0.029) ∗ 10−3

(σprompt
J/ψ )

6.5<pT<14.0GeV,2.0<y<4.5
13TeV = 0.749± 0.005± 0.028± 0.037µb

2.0 < y < 4.5

6.5 < pT < 14GeV/c for p − p̄ pair
pT > 2GeV/c for each particle
Maximum ET in HCal & nSPD < 450 – L0 trigger
10 < θ < 400mrad for charged particles

5 Nikita Trunov Status of ηc reconstruction at SPD



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

The LHCb outcomes

arXiv:1911.03326v2 [hep-ex] 5 Mar 2020
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My attempt..

hm_tc
Entries  189
Mean     3097
Std Dev      8.99
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Entries  189
Mean     3097
Std Dev      8.99

)pInvariant mass of (p

all cuts
1 The simulated signal and background as well as the signal and background

extracted from the LHCb data, respectively
NMC

sig
NLHCb

sig
= 239579

69000
≈ 3.5

NMC
back

NLHCb
back

= 5.7∗106
1.7∗106 ≈ 3.4

2 As a consequence, it can be concluded that the signal-to-background ratio is
consistent with the LHCb result

3 And what about SPD?

7 Nikita Trunov Status of ηc reconstruction at SPD



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

Returning to the SPD case
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) for signalp for (p
T

Rapidity vs p

SPD

1 ⇒ pT(pp̄) > 2GeV/c or
pT(pp̄) > 3GeV/c

2 As well as |cos θ| < 0.9

8 Nikita Trunov Status of ηc reconstruction at SPD



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

Imposing these cuts
hm_cos1

Entries  1492568
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background

pT(pp̄) > 3GeV/c
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As a result

hm_cos2
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signal

background

pT(pp̄) > 2GeV/c & |cos θ| < 0.9
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signal
background

pT(pp̄) > 3GeV/c & |cos θ| < 0.9

Nback/Nsig
pT > 2GeV/c 5.7 ∗ 104

pT > 3GeV/c 1.32 ∗ 104

|cos θ| < 0.9 1.1 ∗ 105

pT > 2GeV/c & |cos θ| < 0.9 2.9 ∗ 104

pT > 3GeV/c & |cos θ| < 0.9 8.8 ∗ 103

Nevertheless the back-
ground is still high
Any ideas?
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Summary

1 Better, but the background is still large
2 Perhaps, we should impose some 2D-cuts on pT of p and p̄
3 Anyway, the analysis should be continued
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Backup
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6.5 < p(pp̄)
T < 14Gev/c & 2.0 < y < 4.5

& pp or p̄
T > 2GeV/c
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