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Figure 7: Direct photon distributions at the Tevatron, compared to SCET. Green bands are
scale uncertainty. On the left, comparison is made to CDF data. On the right, the rapidity
distribution is shown for pT = 200 GeV. The SCET prediction, matched to NLO, is compared
to the scale uncertainty on the NLO prediction (solid red lines) and to the PDF uncertainty
(dashed blue lines).

µf in the matching terms vary in this way significantly reduces the overall µf dependence,
as can be seen in Figure 5. This figure also shows that the factorization scale uncertainty at
large pT is smaller than the uncertainty on the NLO cross section, even without matching.

With the canonical scales and matching procedure established, we estimate the higher
order uncertainty by varying the scales by a factor of 1

2 to 2 around their default values. The
resulting uncertainties are shown in Figure 6. The overall uncertainty is dominated by the
factorization scale variation. The small bands from variations of µj and µs should be taken
with a grain of salt. The above discussion shows that our scale choice is close to the point
with minimal scale sensitivity, so that the scale variation might underestimate the higher order
corrections. Also, we observe that the one-loop corrections to the soft function happen to be
small in our case, much smaller than what was found in other applications.

7 Results

To compare to data, we need to deal with the important experimental issue of photon isolation.
To account for isolation we use the Monte Carlo program jetphox. This program includes
both the NLO partonic cross section and a fragmentation contribution, applying a user-defined
isolation criteria. To correct the SCET distributions for isolation, fragmentation, and finite
NLO effects, we match to jetphox, i.e. we use the output of this program for the NLO cross
section in the matching relation Eq. (108). To compare to the D0 data [60], we attempt to
match their isolation criterion by demanding less than 10% of the energy in a cone of R = 0.4
around the photon be hadronic. For the CDF data [61, 62], we require less than 2 GeV of
energy inside the R = 0.4 cone. Some studies of sensitivity to isolation parameters can be
found in [61] and we do not attempt to reproduce them here.

In addition, we apply to all the Tevatron theoretical calculations an overall rescaling
of 0.913 (taken from [61, 62]) to account for underlying event, multiple interactions, and
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