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Most recent predictions

Harland-Lang, Khoze, Ryskin & Stirling: 0.5 to 2 fb arXiv:1301.2552
Depending on parton distribution functions. CTEQG6L gives upper value and
provides best agreement with CDF di-photon data. S? = 1% and |y| < 2.5

Cudell, Dechambre, Hernandez: 0.3 to 2 b arXiv:1011.3653
‘Our predictions are significantly lower than those of KMR’. §% = 5% (?). Gluon
constrained by CDF dijet data. no sudakov derivative

Ryutin: 0.55 b arXiv:1211.2105
52 = 3%.

No Sudakov derivative

Maciula, Pasechnik & Szczurek: 0.2 ~ 0.4 b
S? = 3%.

Higher scale in Sudakov arXiv:1011.5842

Agreed uncertainty of a factor 3


http://arXiv.org/abs/arXiv:1301.2552
http://arXiv.org/abs/arXiv:1011.3653
http://arXiv.org/abs/arXiv:1211.2105
http://arXiv.org/abs/arXiv:1011.5842

How things changed since my 2005 HERA/LHC
review (2 fb):

Coughlin & JRF
arXiv:0912.3280

1. Correction to the Sudakov factor
2. New data & suggestion of a lower gap survival
3. New parton distributions

4. Higgs discovery


http://arXiv.org/abs/arXiv:0912.3280

Key elements in the calculation

nL2n 1

Sums all leading and next-to-leading logarithms, i.e. « in cross-section.

Ignores Coulomb/Glauber exchanges that break factorization (‘gap survival’).
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Only the UV cutoff on the ¢, integral is not fixed to single logarithmic accuracy.

Limits require careful treatment of the soft gluon region. Tim Coughlin PhD
thesis

Verified by fixed order calculation.

2
Kml—l—%lw?—l—%} ~ 1.5

Inclusive Higgs K-factor


http://www.hep.man.ac.uk/u/forshaw/Tim-Thesis.pdf
http://www.hep.man.ac.uk/u/forshaw/Tim-Thesis.pdf
http://www.hep.man.ac.uk/u/forshaw/Tim-Thesis.pdf
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the Sudakov double logarithm (Feynman gauge).
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They are also the

The latter ensure lower cut-off on ¢, integral is correct.

diagrams that reggeize the gluon.



Acep ~ iZ/dgfdgHanl (&7 QY) Collinear emissions:
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If we ignore tilde over splitting kernel, K:
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But, correct expression Is
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This is just Dokshitzer, Diakanov & Troyan (Physics Reports 58, 269 (1980))



Off-diagonal parton densities

Some uncertainty from off-diagonality: not well quantified.

Also uncertainty inherent in gluon pdf, e.g.

MSTW 2008 LO PDFs (68% C.L.)
xg(x, Q%= 2.0 GeV?) - a, = 0.119
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Scale and PDF dependence of the cross section (fb)

Sudakov UV

QCD coupling
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CDF di-photon data favour a large cross section:

2.5+ 0.44 0.4 pb

MSTWORLO | CTEQ6L | GJROSLO | MRST99 CT10 NNPDF2.1
/s =1.96 TeV (] < 1) 1.4 2.2 3.6 0.35 | 047 0.29
Vs=7TeV (] <1) 0.061 0.069 0.16 0.013 | 0.0094 | 0.0057
Vs =17TeV (5] < 2.5) 0.18 0.20 0.45 0.039 | 0.027 | 0.017

Table 5: vy CEP cross sections (in pb) for different choices of gluon PDF, at /s = 1.96 and 7
TeV, and for different cuts on the photon pseudorapidity, n. The photons are restricted to have
transverse energy | > 2.5 GeV at /s =1.96 TeV and | > 5.5 GeV at /s =T TeV.

From Harland-Lang, Khoze, Ryskin & Stirling arXiv:1204.4803



http://arXiv.org/abs/arXiv:1204.4803

do/dy (y=0) (fb)

The derivative of the Sudakov matters
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From hep-ph/0508274



http://arXiv.org/abs/hep-ph/0508274
http://arXiv.org/abs/hep-ph/0508274
http://arXiv.org/abs/hep-ph/0508274

Infra-red sensitivity

1.2 5

exp((1n Q) ~ “Hexp (- )

Qg

1.0 5

" ——MRST2001: running o
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Integrand

Cut-off the )| integral at 0.4 GeV.

Continue gluon down to Q% — 0.

The cross section is very insensitive to these details.

From hep-ph/0508274



http://arXiv.org/abs/hep-ph/0508274
http://arXiv.org/abs/hep-ph/0508274
http://arXiv.org/abs/hep-ph/0508274

. The pQCD part of the calculation is under
“reasonable” control (off-diagonal gluon uncertainty
dominates).

. Need a good model of factorization breaking
exchanges (a.k.a. gap survival). Central production
of other high-mass systems (di-photons & dijets) will
really help us to understand it.

. Correct treatment of Sudakov and TOTEM data pull
Cross section down.

. Higher order corrections and CDF data push
Cross section up.

. Nobody is claiming a cross section above 2 fb.



