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Figure 1: Regions in x4-Q? that LHC, RHIC (purple area) or fixed target experiments (DIS +
DY; yellow area) are sensitive to. The centre-of-mass energy per proton-nucleon pair for LHC is
/Spn = 5TeV. The red line shows the kinematic boundary for this particular centre-of-mass
energy. The blue area shows the sensitive region for LHCb for energy scales @2 > 10 GeV?2. The
black horizontal line corresponds to the mass of the Z boson indicating that LHCD is sensitive
down to x4 ~ 2-10~* for measurements of the Z production. The green area shows the phase
space corresponding approximately to the ATLAS and CMS detector and the central part of the
ALICE detector. Process dependent phase spaces of these experiments can be seen in Ref. .
The regions for RHIC and fixed target experiments have been also taken from Ref. [1]. The
corresponding rapidity in the laboratory frame is shown by the dashed lines and indicated by
the numbers in the plot. For the rapidity, y, in the centre-of-mass frame there is a shift of
YLab — ¥ = Ay = +0.47 with respect to the rapidity, ypap, in the laboratory frame.



m . T T ] & r T T ]
2 I LHCb 1 2 I LHCb ]
g 0.3 — o) 0.3 —
g 1§ % -
g i o Jy-pu pPbbackward ] g i o Jy-ptu pPbforward ]
i J—pu pp ] C J—pu pp ]
0.2 ;+ Z u po . 0.2 :_ . Zouwwpp .
r (a) 1 r (b) 1
0.1 _—_ ] 0.1 :?— ]
Lo ] [ ]
0 [ _D_-D-_D_-—D— L 1 0 [ | 1

0 500 1000 1500 0 500 1000 1500
number of tracks number of tracks

Figure 2: The track multiplicity distributions of events containing J/i) candidates in (a) the
backward and in (b) the forward direction are shown by the red data points. For comparison the
distributions for events with J/i) (black solid line) as well as Z (black dots) candidates in pp
collisions at /s = 8 TeV recorded in 2012 are displayed.

The similarity of the distributions in the forward sample between pp and pPb collisions is rather
accidental as the two effects of a smaller pile-up in pPb collisions and of collisions of the proton
with a lead nucleus cancel each other out. The higher track multiplicity in the backward sample
is caused by the lead nucleus propagating toward the detector.
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Figure 3: Distribution of Rpp(2.5 < |y| < 4.0) for a true value of 1.0 from Toy Monte Carlo.
The solid red line shows the central value and the dashed blue one Rpp(2.5 < |y| < 4.0) = 1.0
The filled part of the histogram shows the region below the observed value, it corresponds to a
p-value of 0.012. The discrete behaviour of the plot originates from the fact that the ratio is
built from integers.
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