The simulation of the azimuthal asymmetry
measurement with the BBC SPD.

A.A Terekhin et al.
Joint Institute for Nuclear Research, Dubna, Russia

JOINT INSTITUTE

FOR NUCLEAR
RESEARCH

DSPIN — 2026
September 7-11



Beam-Beam Counters

The two Beam-Beam Counters (BBC) are components of the Spin Physics Detector (SPD) at the
NICA collider. They will be installed in to end-caps parts of SPD and are designed to perform local
polarimetry of the colliding polarized proton and deuteron beams and luminosity control in the beam

interaction region. BBCs detect all the charged particles produced in the forward direction within their
acceptance.

Here, the MC simulation of the BBC operation for proton-proton collisions is presented. The

simulations are performed at the center-of-mass energies 10 and 27 GeV using the SpdRoot
framework.
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TDR design 2023

BBC - detector
* 416 scintillation tiles

* 14 concentric layers with 16 azimuthal sectors each

* The distance between tiles is equal 1 mm.

» The tile thickness is equal 10 mm.

* The diameter will be equal about 1650 mm.

» The distance between each detector and SPD center
is equal Z= 1716 mm.

* The uncertainty of location of the interaction point
1s expected to be AZ ~ +300 mm.

The BBC prototype will be used in the zero SPD phase.
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PP — scattering simulation

Estimation of the BBC performance in the azimuthal asymmetry measurements are presented. How
can be observed the polarization effect with BBC? The "visible 4," in each BBC layer are
interested.

The weighting procedure is used. The analysis of the azimuthal ¢ - distributions for each BBC layer
is required.

FTF model, SpdRoot full simulation,Vs = 10 and 27 GeV, 107 interactions, B = 0.
Weighting procedure
w=1+p AyXpp;)  cos(¢), p=1
Mode polarization: T(N+) and 1 (V)
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CPQ model
Ay =f (Xppp), Vs =27 GeV
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FTF model, B=0

p:l:l — R =

N+

Weighting
p=1,
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AR ~ 1/4/2N*(-) =—= For 1-107 interaction AR ~ R
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Analyzing power
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Uncertainty of polarization

Nt — N~ Fit function: AP,
R=N++ N_:>PO'COS((P+P1) = P _pAN:>Ap:E
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Figure of merit
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Uncertainty of polarization
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Uncertainty of polarization
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An

Analyzing power
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Results

SpdRoot simulation with FTF model have been performed for pp-scattering at
total energies 10 and 27 GeV.

The weighting procedure has been applied for the azimuthal asymmetry
measurements. The Ay data from CPQ model.

The azimuthal asymmetry can be determined with the BBC in each layer.

The estimation of the run time to approach of the polarization uncertainty 1-2%
have been performed.

The magnetic field influence to the measured asymmetry and phase was
estimated. The expected account for analyzing power 1s up to 15%. The phase
shift is increased with the BBC-layer increasing and is expected up to 40 degree.
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