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"RIDGE” - ANGULAR CORRELATIONS

Two particle correlations in p — p: long range in rapidity, near-side angular correlations

CMS 2010, Vs=7TeV
MinBias, 1.0GeV/c<pT<3.OGeV/c N>110, 1 .0GeV/c<pT<3.OGeV/c
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" High multiplicity” collisions with over a hundred charged particles produced
Forward pick. Backward ridge at the angle m — back-to-back correlation.
Same-side ridge is a new " correlation” effect PYTHIA and friends fail

a very similar phenomenon in heavy ion collisions at RHIC



NAIVE PICTURE OF EIKONAL GLUON PRODUCTION

Long range rapidity correlations come for free with boost invariance

Incoming | P) is boost invariant: exactly the same gluon distribution at Y7 and Y5.
What happens at Y7, happens also at Y5: If it is probable to produce a gluon at Y7, it is
also probable to produce a gluon at Y5.

But exactly by the same logic there must be angular correlations:

Gluons scatter on exactly the same target

If the first gluon is most likely to be scattered to the right, the second gluon at the same
impact parameter will be also scattered to the right



To be correlated two gluons have to be in the same incoming color state and have to
scatter of the same target field

Transverse correlation length in the hadron L = 1/Qs (” mean density”)

The correlated production < 1/(Q™*)?, .
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TWO GLUON INCLUSIVE PRODUCTION

Using dilute projectile formulae, but thinking of it as being dense
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o' = o1(k) o1(p)

Configuration by configuration
(for fixed configuration of projectile charges p and fixed target fields S)

o1 (k) = / IRz T —2) {p(x)[ST(x1) = ST(@)]18(R1) — S(2)]p(x1) }

o1(k) is a nontrivial real function of k£, which has a maximum at some value £ = qj.
Clearly then the two gluon production probability configuration by configuration has a
maximum at

k =p=qo

The value of q¢9 depends on configuration, but the fact that k ~ p does not.

We expect qp >~ Qg

This is the near side correlation!



Target correlations (tr[STS]tr[S7S])r from the BK equation

BKe for imaginary part of the dipole scattering amplitude N(¥) = 1 — tr[S! S,]/N,

CF as
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r =X —y is a vector of the dipole moment.
Anisotropic initial conditions at some initial rapidity Y, = In 10°.
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W[6] = 1/27, constant for any § ranging from O to 27.

(F); = /OzﬁchF(H—ch)W[cS] —1

We are interested in the two-dipole correlator (N(Y,ry,01,6) N(Y,r3,02,6))s.



Single configuration solution

the saturation scale N(Y, Rg,0) = 1/2

Very fast isotropization!



Angular correlations of the saturation radius

Two quantities of interest: correlator of two saturation scales (Rs(61)Rs(62))s and

<RS(Y79175) RS(Y70275)>5 - <RS(Y79175)>5 <RS(Y79275)>5
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Angular correlations (N(Y,r,0;)N(Y,r,02))s




CONCLUSIONS

e Within the " projectile” dipole model, we find an exponentially fast isotropization with
the exponent \ 4 ~ 0.6.

e Observed correlations must arise dynamically. Those we find in the "target” dipole
model. Pomeron loops are needed



Work in progress

with Andrej Kormilitzin
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