
Nonflow to the U-Shape Paper
A Hijing model study

Fuqiang Wang



HIJING v2 anisotropy
• Hijing is not a hydro model. All v2 in Hijing is nonflow.

• Absolutely no question in HIJING that there’s nonflow and it is relatively large (likely lower limit for real data)

• Interested in nonflow, so use simplest WS densities, spherical nuclei for both Au and U. 

60       40        20         0%

U-shape paper

AuAu central 
nonflow = 12%

TPC subevent nonflow 
reduction: only 12% 

Large away side, fat near-side 

2

HIJING
HIJING

UU central 
nonflow = 6%

20% 
diff.

12%



pT-pT and v2-pT correlations
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Dynamical pT fluctuations
Possible source: jet production

Scales 1/N

Scales 1/N2

Positive correlations between V2 and pT. Possible sources: 
• Resonance decays: larger pT, smaller opening angle, larger V2
• Jet production: more jets, larger pT and larger V2



• According to HIJING, TPC subevent nonflow reduction is only 12%. Half of that 
was taken as syst. error in the U-shape paper, and that corresponded to syst. 
errors 1-2% for v2

2, 1-3% for (pT)2, 2-4% for v2
2pT in the 0-40% centrality. 

• Taking HIJING full nonflow (x15 larger), the syst. errors would be 15-30% for v2
2, 

15-45% for (pT)2, 30-60% for v2
2pT. These would dominate the total error.

• This is actually syst. error, NOT syst. uncertainty.
• These are estimated from HIJING + paper propositions of nonflow effects. 
• Real data may be different, but the conclusion should be robust that nonflow is 

a big issue for this paper.

Full HIJING-nonflow subtraction would 
yield 8 x (black - red) lower data points
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Effect of 
nonflow 
subtraction 
by Hijing
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20% nonflow difference due 
to multiplicity difference. 
If nonflow is 12% (according 
to HIJING), then 2% effect. 

In reality, worse: nonflow is 
smaller in UU (deformity). 
UU/AuAu difference is 
larger, actually 6%.

Data nonflow 20-30%, so 
effect could be larger.



Conclusions

• Nonflow is large; Hijing indicates ~10%, and subevent reduction is small
• U-shape paper nonflow syst. uncertainties severely underestimated
• Nonflow is a syst. error, rather than a syst. uncertainty
• Correcting for nonflow according to Hijing would cause the data points to be off by 

several times the estimated nonflow syst. uncertainty, even beyond the total 
uncertainty

• The U-shape paper results are therefore premature
• Nonflow/non-hydro effects must be corrected, and faithful syst. uncertainty be 

assessed, before data are compared to hydro to extract physics
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