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ﬁ A. S. Goldhaber and M. M. Nieto, “Photon and Graviton Mass
Limits” , Rev. Mod. Phys. 82 (2010) 939

Description of method Ac 2 (m) S (eV) u S (ke) Comments
1 Secure photon mass limits:
Dispersion in the ionosphere (99) |8 x 10% 3x 1071 4x 107
Coulomb’s law (83) 2% 107 -1 2% 107
Jupiter’s magnetic field (103) 5% 10® 4% 10716 7x 1077
Solar wind magnetic field (106) 2% 10" (1.3 AU)|107'® 2% 107
2 Speculative photon mass limits:
Extended Lakes method (116-118) |3 x 10° 7x 1071 10752 Xc ~ 4 Rg to 20 AU, depending
= 3% 10" = 7% 10720 =107 on B speculations
Higgs mass for photon (82) No limit feasible Strong constraints on 3D Higgs
parameter space
Cosmic mag. fields (108; 112), (82)|3 x 10" (10% pe)|6 x 10727 10792 Needs const. B in galaxy regions
3 Graviton mass limits:
Grav. wave dispersion (205) 3 x 10'2 8 x 107 10-58 Question mark for scalar graviton
Pulsar timing (206) 2 % 10 0x 10 2% 107" |Fluctuations due to graviton
phase velocity
Gravity over cluster sizes (177) 2 % 10% 10~ 2% 107%
Near field constraints (169) 3% 10** (10% pe) |6 x 10732 10757 For DGP model
Far field constraints (273) 3% 10% (10" pe) |6 x 1073* 10-%° For DGP model
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arXiv:1105.3735 [hep-th]
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o Bergshoeff-Ferndndez-Melgarejo-Rosseel-Townsend: “New
Massive Gravity”

@ N. Arkani-Hamed, H. Georgi, and M. D. Schwartz, Effective
Field theory for massive gravitons and gravity in theory
space,” Ann. Phys. 305 (2003) 96
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@ H. van Dam and M. Veltman, “Massive and massless Yang-Mills and
gravitational fields’, Nucl. Phys. B22 (1974) 397
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@ H. van Dam and M. Veltman, “On the Mass of the Graviton", Gen. Rel.
Grav. 3 (1972) 215

ON THE MASS OF THE GRAVITON{
H. VAN DAM

University of North Carclina, Chapel Hi1l,
North Carolina, U.S5.4.

and
M. VELTMAN

Institute for Theoretical Phystcs,
Untversity of Utrecht, Utrecht, The Netherlands

In that case (5) and (8), differing only by a term of the form
§pvbaB, give equal results. However, the coupling constants are
different, and we find that the deflection of a light ray near
the sun in the massive theory is 3/4 of the deflection in the
mass-less theory (for recent experimental results see [3]).
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@ L. Susskind, “Dynamics of spontaneous symmetry breaking in the
Weinberg-Salam theory’, SLAC-PUB-2142 (1978), Phys. Rev. D20
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discontinuity’, Phys. Rev. D65 (2002) 044026;
arXiv:hep-th/0106001
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