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Figure 9: Predictions for the inclusive direct photon distribution at the LHC. Left plots
show the LO and NLO scale uncertainty. Right plots show the SCET predictions with NLL
resummation or with NNLL resummation matched to fixed order. The dashed blue lines are
PDF uncertainties. No correction for isolation or hadronization is included. In contrast to
Figure 8, here NLO refers to the inclusive direct photon distribution whose central value is
identical to the reference distribution dσ(dir)

NLO.

Figure 7 shows the pT and rapidity distributions at the Tevatron. The pT distribution is
compared to CDF data [61, 62] and the rapidity distribution only to the inclusive NLO result
and the PDF uncertainties. No comparison to data has been made in the rapidity plot because
all of the published Tevatron data differential in the photon rapidity is differential in the jet
rapidity as well, for which our factorization theorem does not apply. Nevertheless, such a
comparison would be interesting as there is a significant discrepancy between the SCET result
and the NLO prediction.

For more detail, we show in Figure 8 the normalized pT spectra and compare to CDF [61,
62] and D0 data [60]. In this figure and in the LHC plots in Figure 9, we normalize to
σNLO, the inclusive NLO direct photon cross section, without isolation cuts and fragmentation
contributions, evaluated with the default scale choices. The left plots show the LO and
NLO distributions, matched to jetphox, with the blue dashed lines indicating NLO PDF
uncertainties (from the MSTW 2008 NNLO PDFs). The right plots show the predictions from
SCET at NLL and NNLL, also matched to jetphox, with the appropriate PDF uncertainties
included as well. Note that at high pT , the scale uncertainty for the SCET result is smaller
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