Measuring photon polarization using aligned crystals

A. Apyan^a, R.O. Avakian^a, S. Ballestrero^b, C. Biino^{c,d}, I. Birol^g, P. Cenci^e, S.H. Connell^f , S. Eichblatt^g, T. Fonseca^h, A. Freund^i, A. Gianoli^d, R. Groess^f , B. Gorini^d, K. Ispirian^a, T. Ketel^j, Yu.V. Kononets^k, A. Lopez^h, S. Luitz^d, U. Mikkelsen^l, E. Menichetti^c, A. Perego^b, K. Piotrzkowski^m, B. van Rens^j , J.P.F. Sellschop^f , P. Sona^b, V. Strakhovenko^n, E. Uggerhøj^{l∗}, G. Unel^g, M. Velasco^{g∗}, Z.Z. Vilakazi^f

aInstitute of Physics, Yerevan, Armenia^bINFN and University of Firenze, Firenze, Italy cINFN and University of Torino, Torino, Italy^dCERN, Geneva, Switzerland^eINFN, Perugia, Italy^f Schonland Research Centre, Johannesburg, South Africa^gNorthwestern University, Chicago, USA^hUniversity of Santiago de Compostela, Santiago de Compostela, Spain iESRF, Grenoble, France^jNIKHEF, Amsterdam, Netherlands^kKurchatov Institute, Moscow, Russia^lInstitute for Storage Ring Facilities, University of Aarhus, Denmark^mInst. of Nucl. Phys., Cracow, Poland^nInstitute of Nuclear Physics, Novosibirsk, Russia ∗Co-Spokespersons

The Na59 experiment at CERN took data during the summers of 1999 and 2000, to investigate the possibility of creating circularly polarized photons starting from unpolarized 180 GeV electrons using aligned crystals. The linear polarization obtained from coherent bremsstrahlung has been analyzed with the calorimeter using the pile-up spectrum and reported elsewhere [1].

In this work, results from the reconstruction of the single photon energy spectra using the pair spectrometer are presented. Using the asymmetry of the pair production cross section in an aligned crystal, photon polarization is measured. The measured polarization is then compared to the theoretical predictions for different radiator and analyzer crystal settings.

Using the asymmetry method, for the first time in the 40-160 GeV range, the birefringence of crystals [2] is tested to measure the conversion of linear photon polarization into circular using a tertiary aligned crystal.

Finally, the implications of the availability of a high energy circularly polarized photon beam are discussed.

References [1] Na59 Collaboration, International Journal of Modern Physics A16 (2001) 1071. [2] N. Cabbibo, G.Da Prato, G.De Franceschi, U.Mosco, Phys Lett B 459 Physics A16 (1962) 347.