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1 Multi-particle Correlations

2 Global Momentum Conservation

For two particle correlation :

For three particle correlation :
C(p1,p2,p3) = fc(ij()i’(i;?jgpg) -1= _]\75)% [p1p2cos(é1 — d2) + papscos(¢2 — d3) + pipscos(dr — P3)]
Taking :
R
2.1 Oy

Momentum correction term for two particle correlator :

che — ¢ / p1p2cos(n — d2)cos(d1 — ba)ddrdes

—C/ 1+COS (¢1_¢2))d¢1d¢2

If there is flow in the system, then :
dN 1
dp 2

1+ Z 2u,,cosn(¢p — Yrp)

To keep the calculation simple, lets take Y rp = 0 and n from 1 to 4.

dN

~ L
d¢ ~ 2w

The normalised momentum correction term is :

1+cos(2(¢p1—¢2)) AN dN
cMe O J pipa =575 45 gy 1402
dN dN
Tg1 dgy AP102

= B2+

[1 4 2{vicos(¢) + vacos(2¢) + v3cos(3¢) + vicos(4p)}]
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2.2 (o

Momentum correction term for three particle correlator Cys :

CHS =C [ Ipipacos(on — 02) + papacos(6 — 3) + pipacos(r — )]
cos(1 + 62 — 269)d61db20s
—C [ pipacos(on — éa)eos(on + b2 — 265)d61dbndes
+C [ papacos(én — du)cos(on + 62— 20a)dirdodn
+C [ pipacos(6 — 6s)cos(1 + 02 — 265)dordoadén
=5 [ pipaleos(61 — 3) + cos2(0n — é)dirdoadon
45 [ papalcoston + 262~ 360) + cos(on — 60))dndados
45 [ prpacos2or + 62— 360) + cosloa — 60))drdados

_?plpgcoszwl — ¢g)dgrdadeps

e / p1p3(cos(2n + ¢z — 3s) + cos(dz — ba))drdadis

In the last step the last two integrals are symmetrized and also in the first integral the two terms are symmetrised.

Correlations having three terms in the correction will have small contribution and can be neglected. Keeping only the

correlations having two terms :
Oy ~C / pip2(cos2(d1 — d3)ddrddads

+ C/p1p3005(¢2 — ¢3)dd1ddades

Now addressing flow in the system :

dN

R~ 1 [1 4 2{vicos(¢) + vacos(2¢) + v3cos(3¢) + vicos(4¢)}]
do 27

The normalised momentum correction term is :

e NCfp1p2(0032(¢1 — ¢3)%%%d¢1d¢2d¢3 N C [ pipscos(pa — ¢3)%%%d¢1d¢2d¢3

0112 ~ dN dN dN dN dN
fm%d¢ld¢2 Mﬁmfmd¢ld¢2d¢3

=C [p1p2v§ + p1p3U%)]



2.3 0123

Momentum correction term for three particle correlator Cyog3 :

oM :C’/ [p1p2cos(p1 — p2) + papscos(pa — ¢3) + p1p3cos(dr — ¢3)]
cos(p1 + 22 — 3p3)dp1dpap3
:C/P1p2005(¢1 — ¢2)cos(p1 + 2¢2 — 3¢3)do1ddades

+C [ papacos(én — du)cos(én + 262 ~ 362)drdadtn
+C [ pipacos(o — ds)cos(1 + 262 — 36)dén doadss
=5 [ pipaleos 261+ 62 364) + cos3(62 — 6n))dbrdéndos
45 [ papalcoston + 362 — 160) + cos(on + 62 — 260)drdbadon

+ %/p1p3(005(2¢>1 + 202 — 4¢p3) + cos2(p2 — ¢3))dp1dd2dps

Keeping only the correlations having two terms :

C
Crss a5y /p1p20053(¢2 — ¢3)dp1dpadps

+ g/MPSCOS?(sz — ¢3)do1dpadps

Now addressing flow in the system :

Cfi—];[ R~ iﬂ [1 4 2{vicos(¢) + vacos(2¢) + v3cos(3¢) + vicos(4p)}]

The normalised momentum correction term is :

aMe S J p1pa(cos3 (2 — ¢3) G5- G0 So-ddn dodeps . S [ p1pscos2(s — ¢3) G50 G0 S-ddrddades

123 ~ dN dN dN dN dN
Ty 05, AP1d2 dor dbg dp; A01dd2d g3

C
=3 [p1pav3 + p1psvd)]

(19)

(20)
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