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M O T I VAT I O N S  A N D  A N A LY S I S  M ET H O D  
• The correlat ions carry 
information about the 
origin of the observed 
momentum anisotropy
• No sign change at low 
mult ipl ic ity without 
init ial v2 from CGC
• Sensit ive to the 
transverse size of the 
init ial f irebal l
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Extend and study the new variable to remove more nonflow

c2{4} is analyzed with three subevent method:
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• Clear sign change for pp and pPb collisions with c2{2}
• No sign change at low Nch using multiparticle correlations with current statistics
• The sign of the normalized correlator is determined by the covariance 
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R E S U LT S  F O R  C O VA R I A N C E
CMS-PAS-HIN-21-012

https://cds.cern.ch/record/2805932


4SQM2022,  Busan

R E S U LT S  F O R  T H E  C O R R E L AT O R

• Apparent sign change for ρ(c2{2}, [pT]) in pPb -> agree with IP-Glasma+hydro
• However, no sign change is observed when using |η|>1.0 for c2{2}
• After removing nonflow with larger η gap, no evidence of CGC in data
• Data better described by the smaller initial fireball RRMS=0.9 fm in hydro
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ATLAS: Eur. Phys. J. C 79 (2019) 985
Hydro: Phys. Rev. C 101, 064902 (2020)

IP-Glasma: Phys. Rev. Lett. 125, 192301 (2020)

https://cds.cern.ch/record/2805932
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S U M M A R Y
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• The correlations between [pT] and cumulants from both two- and four-
particle correlations in small systems are presented
• Apparent sign change is observed for ρ(c2{2}, [pT]) in pp and pPb
• However, no sign change is observed with larger η gap in c2{2}

• ATLAS default is |η|>0.75, with  |Δη|>1.5
• ALICE default is |η|>0.4, with  |Δη|>0.8
• CMS is studying both |η|>0.75 (|Δη|>1.5) and |η|>1.0 (|Δη|>2.0)

• After removing more nonflow with both two- and four-particle 
correlation cumulants, there is no evidence of CGC in data
• These high-precision data and the observables employing multiparticle 
correlations provide new insight into the origin of azimuthal anisotropy 
in small coll ision systems  


