Modified BK and heavy quarks

Krzysztof Kutak University of Hamburg in colaboration with Hannes Jung DESY Krisztian Peters DESY

1. Motivation 2. Extended Balitzkij-Kovchegov equation 3. Heavy quark production 4. Conclusions

1.Motivations

Reliable description of proceses towards the region of very small values of x and large k^2 ↓ • Constrains on parton distributions implied by HERA data.

• BFKL dynamics with subleading corrections. • Complete DGLAP evolution i.e. large k^2. • Non-linear screening effects built into the evolution equations.

• Mass of heavy quark justifies application of presented formalism

2.Extended Balitzkij-Kovchegov(BK) equation

Nonlinear evolution equation for unintegrated gluon distribution.

f(x, k^2) = f̃^{(0)}(x, k^2) + K^1 ⊗ f − K^2 ⊗ f^2 (1) where • f̃^{(0)}(x, k^2) → input • K^1 ⊗ f → BFKL + running coupling + kinematic constraint on gluon emission k^{′2} <^{k2}_z (dominant subleading BFKL effects) and inclusion of DGLAP evolution

• K^2 ⊗ f^2 term that takes care for saturation effects

K^2 ⊗ f^2 = ( 1 − k^2 d dk^2

)_2 k^2 R^2 ∫_1 x dz z [∫_∞ k2 dk^{′2} k^{′4} α_s(k^{′2})ln ( k^{′2} k^2 ) f(z, k^{′2})

]_2

General structure of modified BK comes from BK under assumtion that target is uniform and large in comparison to projectile.

Figure 1: Linear equation vs nonlinear

Origin of suppresion of f(x, k^2)

• At very small x the linear (DGLAP or BFKL) evolution generates strong increase of the gluon distributions for x → 0 which eventually violates unitarity.

• Non-linear screening corrections tame the growth at small x.

• Emergence of the saturation scale Q^2_s(x) ∼ x^{−λ}

• Non-linear effects in the unintegrated gluon distributions are small (eventually negligible) for k^2 > Q^2_s(x).

• Non-linear effects are very strong → saturation for k^2 < Q^2_s(x)

• For k^2 ≪ Q^2_s(x), f ≪ f^{linear}.

Figure 2: Phenomenologically motivated critical line, β =^{fl(x,k2)−fnl(x,k2)}_{fl(x,k2)}

4. Heavy quark production

HERA, Modified BK and Cascade give us F^{cc}_2 (x, Q^2): ↓

For LHC we estimate: • σ_{diff} for pp → bb

For LHC we estimate:

•^{σtot(R=3.1GeV −1)}

σtot(linear) = .97

•^{σtot(R=1.5GeV −1)}

σtot(linear) = .8

5. Conclusions

Presented formalism describes data and allows us to predict cross section for production of heavy quarks in situation when partons form very dense system and eventually saturate. Saturation is also required to unitarise cross section which is violated by BFKL.