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We first review the cosmic polarization rotation (CPR) effects induced by pseudoscalar-photon
interaction on CMB [1]. The BICEP2 collaboration has recently detected the cosmic microwave
background (CMB) B-mode polarization around | ~ 80, with the tensor-to-scalar ratior = 0.2. We
propose two modifications of their analysis of the BB power spectra: 1) include in the model
also the effects induced by the cosmic polarization rotation, in addition to the gravitational
lensing and the inflationary gravitational waves components, 2) fit also the data available at | >
500, in addition to the BICEP2 data at smaller I. Our fits using BICEP2 and SPTpol data constrain
the mean cosmic polarization rotation angle <a> and its fluctuations éa with (r]2<01>2 + <60£2>)1/2
< 0.0345 rad (1.97°) where (1-n) is the efficiency in uniform angle de-rotation [2]. The inclusion
of polarization rotation in the model changes slightly the tensor-to-scalar ratio (r = 0.18 £ 0.03).
This method of constraining the cosmic polarization rotation is new, is complementary to
previous tests, which use the radio and optical/UV polarization of radio galaxies and the CMB E-
mode polarization, and adds a new constraint for the sky areas observed by SPTpol and BICEP2.
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