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• Higgs à la Khoze, Martin, Ryskin

• Unintegrated gluons from LDC

• Preliminary results



Exclusive Diffractive Higgs
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fg is the un-integrated, off-diagonal gluon density.

S2 is a soft survival probability.

b is the t-slope of the proton.
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For x′ ≈ Qt√
s
� x ≈ M√

s
� 1:

fg(x, x′, Q2
t ,M

2/4) = Rg
δ

δQ2
t

[
√

T (Qt,M/2)xg(x,Q2
t )
]

Rg(x, µ2) ≈ 1 + (0.82 + 0.56λ)λ
with λ = d ln(xg(x, µ2))/d ln(1/x)

〈Rg〉 ≈ 1.2(1.4) at LHC (Tevatron)

T is the Sudakov form factor (hard survival probability).
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Further emissions of gluons which would destroy the gaps are

screened for p⊥g < Qt.

The Sudakov corresponds to the gap survival probability due to

gluon radiation with p⊥g > Qt. (Square root since only one gluon

couples to the Higgs at a large scale).

The unintegrated gluon is the derivative of the integrated one.

GKMR(x, k2
⊥, Q

2) =
δ

δk2
⊥

[

T (k2
⊥, Q)xg(x, k2

⊥)
]

Gap survival probability due to soft/semi-hard rescatterings

S2 ≈ 0.02(0.045) for the LHC (Tevatron)
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How well do we know the un-integrated gluon density? (L ∝ G4)
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Linked Dipole Chain Model
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fg(x, x′, Q2
t ,M

2/4) = Rg
δ

δQ2
t

[
√

T (Qt,M/2)xg(x,Q2
t )
]

“Strictly speaking the relationship was only proven for integrated

gluons. However, it is expected to hold equally well for the

unintegrated distribution.”

fg(x, x′, Q2
t ,M

2) = Rg

√

∆S(Q2
t ,M

2)G(x,Q2
t , Q

2
t )

In LDC G(x,Q2
t , Q

2
t ) also contains effects of emissions with

p⊥g > Qt. Should these be included? Also the screening gluon may

contain effects of p⊥g > Qt which are larger since

x′ ≈ Qt√
s
� x ≈ M√

s
.
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LDC needs a cutoff, k⊥0, below that we use non-perturbative input

densities.

L =

[

π

(N2
c − 1)b

(

∫ M2

k2
⊥0

dQ2
t

Q4
t

G(x,Q2
t , Q

2
t )G(x,Q2

t , Q
2
t )∆S(Q2

t ,M
2)

+ g0(x, k2
⊥0)g0(x, k2

⊥0)∆S(k2
⊥0,M

2)/k2
⊥0

)]2
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We will use three different LDC unintegrated gluons which differs in

the treatment of non-leading terms.

standard uses quark and gluon evolution with full splitting functions.

Gives a good description of F2.

gluonic uses only gluons with full splitting function. Gives a good

description of the integrated gluon.

leading uses only gluons with only singular terms in the splitting

function. Gives a good description of forward jets and b-production

at the Tevatron.

They are all extracted from generating a large number of DIS events

with LDCMC and sampling the gluon density in bins of x and k⊥.
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Preliminary results
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Leif Lönnblad 18



Conclusions

• Central Exclusive production of anything is interestingCentral Exclusive production of anything is interesting

• There are large uncertainties due to the uPDFsThere are large uncertainties due to the uPDFs

• Sensitive to k⊥-dependence of the uPDFs at around k⊥ ≈ 2− 3Sensitive to k⊥-dependence of the uPDFs at around k⊥ ≈ 2− 3

• The k⊥-dependence is poorly constrained experimentallyThe k⊥-dependence is poorly constrained experimentally
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