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pp̄ spectrum from PYTHIA8

hm
Entries  3096668
Mean    3.055
Std Dev     0.973
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Entries  3096668
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hm
Entries  304818
Mean    2.893
Std Dev     1.262

signal

background

)pInvariant mass of (p p − p collision with√s = 27GeV
σηc→pp̄ = 400nb
B = 1.45 ∗ 10−3

σMB = 40mb
5 orders of magnitude
difference
Can we reduce the
background by imposing
some cut(s)?
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At first glance..
hPp

Entries  2389118
Mean    1.993
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hPp
Entries  1521759
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(red) - backgroundpMomentum of p and 
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Or
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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
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h2Pppbar__2
Entries  30750
Mean x    2.52
Mean y   1.266
Std Dev x   2.388
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h2Pppbar__2
Entries  30750
Mean x    2.52
Mean y   1.266
Std Dev x   2.388
Std Dev y  0.9293

 plotpp-

background
1 In principle, the next cut suggests itself: pp < 9GeV/c
2 ≈ 1% signal loss due to the cut
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Second option

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

L
+P+

LP

-
L-P+

LP
 = α

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

,G
eV

/c
Tp

hArm
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Armenteros-Podolanski plot - signal
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Armenteros-Podolanski plot - background
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 momentum asymmetrypp

1 The second obvious way to reduce
the background is: α < 0.6

2 ≈ 7% signal loss due to the cut
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Third option

hCos
Entries  3096668
Mean  0.04478− 
Std Dev    0.5879
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Entries  3096668
Mean  0.04478− 
Std Dev    0.5879

signal

background

pcosine of the opening angle of p 1 The third cut:
|cos(α)| < 0.9

2 ≈ 5% signal loss due to the
cut
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It turns out, that..
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Even in different ranges of xF

hm_xF1
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Summary

1 We cannot distinguish the signal among the contamination
background (under such conditions)

2 Probably, we should impose multiple cuts
3 Anyway, the analysis should be continued
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