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Drell-Yan studies with SPD. Status and Plans. 

Introduction. 
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Drell-Yan studies with SPD. Status and Plans. 

Cross sections and statistics. 

Estimation of DY pairs  production rates in Pythia6.4 

DY via µ-µ+,  √s= 26 GeV 
Some settings: 
         MSEL=0          ! turn OFF global process selection 
         MSUB(1)=1                ! turn ON q+qb -> gamma*/Z0 -> mu+mu- (Drell-Yan process) 
         MSTP(43)=1   ! only gamma* included (Drell-Yan ) 
         MDME(184,1)=1          ! Z0 -> mu+mu-         turned ON 

σ tot,  nb 

>2 1.23 

>3 0.27 

>4 0.07 
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Drell-Yan studies with SPD. Status and Plans. 

Cross sections and statistics. 

 For various invariant mass ranges with Pµ >1 GeV 

 σ range = σtot x Nevt range / Nevt 

   

 √s GeV σtot, nb σtot,  nb σtot,  nb σtot, nb 

26 0.9 0.82 0.07   <0.01  

20 0.6 0.56 0.03  <0.01 

15 0.3 0.29 0.009  <0.01 

dimuon invariant mass,GeV 
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Drell-Yan studies with SPD. Status and Plans. 

Cross sections and statistics. 

  

  

L,  

cm-2 s-1 

Eff 

100% 

Eff 

80% 

Eff 

60%  

Eff 

100% 

Eff 

80% 

Eff 

60% 

Eff 

100% 

Eff 

80% 

Eff 

60% 

1x1031 23  19  14 21 17 13 1,8 1.4 1 

5x1031 162 93  70 103 82 61 9 7,2 1.4 

1x1032 233  169 139  207 165 124 18 14 10 

2x1032 466 338 278 415 332 250 36 29 21 

COMPASS-II proposal  

  

π-  beam, GeV 

R (day) 

Mµµ=2-2.5 Mµµ=4-9 Mµµ=2-2.5 Mµµ=4-9 

106 4013 440 120 13 

160 4617 695 139 21 

190 4858 809 146 24 
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Background studies (old results). 

~1:60 signal/background - 07.2018 
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Background studies (new results). 

pT>1GeV 
distance between track 
extrapolation and  
primary vertex < 0.5 mm 

both cuts 

DY 
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Background studies. 
1M min. bias events with Pythia6 

• green - “Pure” Pythia6 
• blue - SpdRoot (Hybrid geometry)  all muons 
• red - SpdRoot (Hybrid geometry)  reached RS 
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Background studies. 
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Background studies. 

ρ=√(x2+y2) 
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Background studies. 
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Background studies. 
Cuts: 
• p > 1GeV  
• pT > 1 GeV 
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Background studies. 
Cuts: 
• p > 1GeV  
• pT > 1 GeV 
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Background studies. 

• green - “Pure” Pythia6 
• blue - SpdRoot (Hybrid geometry)  all muons 
• red - SpdRoot (Hybrid geometry)  reached RS 

pT > 1 GeV 
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Boer-Mulders 

Hybrid set-up 

SETS % 

PV 100 

RS 96.7 

RS-BB 27.3 

RS-EE 16.2 

RS-BEEB 53.2 

Drell-Yan studies with SPD. Status and Plans. 

MC weighted asymmetries (like B-M). 
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Drell-Yan studies with SPD. Status and Plans. 

MC weighted asymmetries(like B-M). 

Standart Magnetic field map in SPDRoot   



17 

Drell-Yan studies with SPD. Status and Plans. 

MC weighted asymmetries(like B-M). 

Magnetic field map in SPDRoot  x2 
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Drell-Yan studies with SPD. Status and Plans. 

MC weighted asymmetries(like B-M). 

Standart Magnetic field map in SPDRoot   

SETS % 

ALL 100 

P>0.5  99.95 

P>0.75  99.3 

Pt>0.5  94.6 

Pt>1.0  77.9 
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Drell-Yan studies with SPD. Status and Plans. 

MC weighted asymmetries                              

(comparison with COMPASS). 
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Some estimations and proposals. 

For BG studies: 
 
- one needs to add materials as 

possible; 
- responses in ECAL and RS; 
- tracking; 
- vertex; 
- PID for DY via e+e-  
    (aerogel blocks or other) 

 

For ASYM studies: 
- one needs to have 

preliminary tracking; 
- magnet field maps  
   (toroid vs solenoid); 
- theoretical predictions on    
   asyms for NICA;  

From NICA: 
- one needs to have solid parameters of NICA (lumi, Nbanches etc); 
- Beam structure (IP sizes etc); 
- Estimations on polarization’s values; 
- Run time (statistics). 
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Plans. 

To do: 
 
- Background studies  
   cuts, vertex, tracking dets, 
   PID dets, beam params etc 
- MC asymmetries studies 
- Estimation of feasibility of exclusive DY 
- Deuteron tensor structure via DY 
 
Results on all tasks have to be done for the 
end of September 2019 

DY Team: 
Akhunzyanov Ruslan 
Gribowsky Alexandr 
Ivanov Artem 
Mescheryakov Gleb 
Nagaytsev Alexander 
 

 welcome to join 

DY 

SPD team 
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Backup slides 
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Drell-Yan studies with SPD.    
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Drell-Yan studies with SPD.    

DY background studies 

DY and min bias events were generated with PYTHIA 6 

Tracking system has to be done 
with very high efficiency to reduce 
DY background.    
~1:60 signal/background 
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At LO the general expression of the DY cross-section simplifies to (S. 
Arnold, et al, Phys.Rev. D79 (2009) 034004) :  

Drell-Yan studies with SPD.    

- gives access to the  
Boer-Mulders function 

For MC studies we can take Boer-Mulders asymmetry as reference function via 
weights,  and extract this asymmetry from simulated MC data after simplified 
SPD set-up with two magnet systems. The toroidal system must be checked 
most thoroughly since it is a new one. 
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Future DY experiments    

The SPD experimentswill have a number of advantages for DY measurements related to nucleon structure studies. 

These advantages include:  

- operations with pp, pd and dd beams,  

- scan of effects on beam energies,  

- measurement of effects via muon and electron-positron pairs simultaneously,  

- operations with non-polarized, transverse and longitudinally polarized beams or their combinations.  

Such possibilities permit for the first time to perform comprehensive studies of all leading twist PDFs of nucleons in a 

single experiment with minimum systematic errors.  
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