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growth with ŝ; even strong limits on 4γ production at the Tevatron naively allow very large

LHC signals. But [3] did not consider unitarity, or direct and indirect constraints on Λg,

Λγ and C3. In [1], experimental and theoretical bounds on Λg were found (table III), along

with a simple unitarity argument that eliminated the possibility of very large cross-sections.

In the current article we have found experimental bounds on Λγ, which (as described below)

we may supplement with theoretical bounds. And recently, unitarity constraints on C3,

from internal consistency arguments of the conformal field theory, were obtained in [2] for

∆γ < 1.7 and any ∆g. We now explain how these bounds are obtained and combined

together into table II.

In the regime ∆γ > 1.7, indicated by numbers in italics in the table, the constraints

obtained in [1] are extended to a 14 TeV LHC, using bounds on Λg only. Direct experimental

bounds on Λg arise because the gluon-gluon-unparticle interaction can generate a large jet-

plus-MET signature [1]. Limits from CDF [18] using 1.1 fb−1 of data (unfortunately not

∆g�∆γ 1.05 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0

1.05 2.7× 10
-6

2.7× 10
-5

4.8× 10
-4

0.010 0.093 0.62 1.1 1.7 3 .8 2 .3 1 .4

1.1 5.1× 10
-6

5.2× 10
-5

6.7× 10
-4

0.014 0.13 0.89 1.4 1.6 9 .6 5 .9 3 .7

1.2 1.5× 10
-5

1.4× 10
-4

1.3× 10
-3

0.023 0.37 2.4 2.3 1.7 2 .3 1 .4 7 .1

1.3 3.7× 10
-5 2.8× 10−4 3.2× 10−3 0.031 0.33 1.7 1.2 0.91 16 . 9 .3 5 .4

1.4 3.3× 10−5 2.5× 10−4 2.3× 10−3 0.023 0.24 1.2 0.73 0.56 12 . 7 .1 4 .5

1.5 3.6× 10−5 2.4× 10−4 2.8× 10−3 0.025 0.19 0.78 0.57 0.37 9 .3 5 .4 3 .2

1.6 3.6× 10−5 2.6× 10−4 2.3× 10−3 0.021 0.16 0.55 0.48 0.31 7 .1 4 .7 2 .5

1.7 4.7× 10−5 2.9× 10−4 2.7× 10−3 0.024 0.16 0.50 0.35 0.26 5 .4 3 .2 2 .0

1.8 4.4× 10−5 2.2× 10−4 1.7× 10−3 0.022 0.20 0.38 0.32 0.23 4 .2 2 .5 1 .5

1.9 3.4× 10−5 1.6× 10−4 1.5× 10−3 0.014 0.15 0.36 0.29 0.23 3 .2 2 .0 1 .2

2.0 2.7× 10−5 1.3× 10−4 8.7× 10−4 0.013 0.14 0.35 0.31 0.24 2 .5 1 .5 0 .96

TABLE II: Bounds on 4 photon production, in fb. Values in regular font are obtained using only

experimental limits on Λg and Λγ ; see also Appendix B. Values in boldface are obtained from

experimental and unitarity bounds, or unitarity bounds only, on these scales. The values in italics

are calculated using the unitarity argument of [1].


