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Summary

Table 5: Measured diphoton differential cross section as a function of |cos θ ∗ | for the two photon
pseudorapidity ranges, with statistical (stat.) and systematic (syst.) uncertainties.

dσ/d|cos θ ∗ | [pb]
|cos θ ∗ |
0−0.2

52.6

0.2−0.4

38.4

0.4−0.6

34.8

0.6−0.8

25.6

0.8−1

6.4

|η | < 1.44
stat.
syst.
±5.2 +3.1 −3.2
±4.9 +3.0 −3.0
±4.6 +2.7 −2.5
±3.7 +1.6 −1.5
±1.4 +0.3 −0.4

87.3
67.0
66.0
66.7
30.8

|η | < 2.5
stat.
syst.
±9.0 +9.1 −7.9
±8.2 +6.6 −6.0
±7.5 +5.9 −5.3
±7.7 +6.1 −5.3
±7.9 +5.9 −4.7

by the CMS detector in 2010, corresponding to an integrated luminosity of 36 pb−1 . The differential cross sections have been measured as functions of the diphoton invariant mass, the
diphoton transverse momentum, the difference between the two photon azimuthal angles, and
|cos θ ∗ |. The background from hadron decay products was estimated with a statistical method
based on an electromagnetic energy isolation variable I . The signal and background distributions for I were entirely extracted from data, resulting in systematic uncertainties of approximately 10% on the measured diphoton yields.
The measurements have been compared to a theoretical prediction performed at next-to-leadingorder accuracy using the state-of-the-art fixed-order computations [1, 2]. Whereas there is an
overall agreement between theory and data for the diphoton mass spectrum, the theory underestimates the cross section in regions of the phase space where the two photons have an
azimuthal angle difference ∆ϕ . 2.8.

Acknowledgements
We wish to express our gratitude to J-Ph. Guillet, E. Pilon, Z. Bern, L. Dixon, and C. Schmidt
for the fruitful discussions on the theoretical aspects concerning the measurement.
We wish to congratulate our colleagues in the CERN accelerator departments for the excellent
performance of the LHC machine. We thank the technical and administrative staff at CERN and
other CMS institutes, and acknowledge support from: FMSR (Austria); FNRS and FWO (Belgium); CNPq, CAPES, FAPERJ, and FAPESP (Brazil); MES (Bulgaria); CERN; CAS, MoST, and
NSFC (China); COLCIENCIAS (Colombia); MSES (Croatia); RPF (Cyprus); Academy of Sciences and NICPB (Estonia); Academy of Finland, MEC, and HIP (Finland); CEA and CNRS/IN2P3
(France); BMBF, DFG, and HGF (Germany); GSRT (Greece); OTKA and NKTH (Hungary); DAE
and DST (India); IPM (Iran); SFI (Ireland); INFN (Italy); NRF and WCU (Korea); LAS (Lithuania); CINVESTAV, CONACYT, SEP, and UASLP-FAI (Mexico); MSI (New Zealand); PAEC (Pakistan); SCSR (Poland); FCT (Portugal); JINR (Armenia, Belarus, Georgia, Ukraine, Uzbekistan);
MST, MAE and RFBR (Russia); MSTD (Serbia); MICINN and CPAN (Spain); Swiss Funding
Agencies (Switzerland); NSC (Taipei); TUBITAK and TAEK (Turkey); STFC (United Kingdom);
DOE and NSF (USA). Individuals have received support from the Marie-Curie programme and
the European Research Council (European Union); the Leventis Foundation; the A. P. Sloan
Foundation; the Alexander von Humboldt Foundation; the Belgian Federal Science Policy Office; the Fonds pour la Formation à la Recherche dans l’Industrie et dans l’Agriculture (FRIA-

