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1. Project objectives (no more than 10 lines) 

	With a strong worldwide attention to novel sources of radiation, there has been broad interest to compact crystalline undulators. Crystalline undulators with periodically deformed crystallographic planes offer electromagnetic fields in the order of 1000 Tesla and provide a period in sub-millimeter range. This way, a hundred-fold gain in the energy of emitted photons would be reached, as compared to a usual undulator. Recently, our team produced world-first crystal undulator and confirmed its characteristics in X-ray tests. The objective of our experiment at BTF is the observation of undulator photons emitted with expected energy in a crystalline undulator, measurement of its spectrum, experimental comparison to the case of a usual straight crystal, demonstration of the crystalline undulator work for the first time in the world.



2. Main achievements and difficulties encountered (no more than 20 lines)
	We developed a Monte Carlo code for simulation of positron interaction (channeling, scattering, radiation) with curved (undulated) crystal lattice. The calculations of radiation intensity were done for (110) plane of Si single crystal. For calculations of the photon spectrum from 800 MeV positron beam we selected the period and amplitude of crystal deformation equal to 0.1 mm and 80 Å; these values we recently obtained. Our calculations take into account: channeling radiation and dechanneling process, finite length of the crystalline undulator, equal to 1 mm, radiation of the above-barrier positrons, absorption of gamma-quanta in the undulator bulk. The following conclusions were obtained: clear peak of photon number can be observed in the range 30-60 KeV; the sum of the photons under this peak is equal to approximately 20 % of all the photon spectrum (or 0.05 photons per positron); the photons due to channeling radiation are distributed in a wide range (up to 2.5 MeV) and their spectral density is 5 times lower than the undulator-photon density is in the range where the undulator photons are. In the BTF area, part of the experimental set-up has been assembled (actually, the part used for TARI-23 channeling project), which included: a collimator specially made for this experiment, a goniometer with channeling samples to be irradiated and tested, electronics to control the goniometer remotely, a vacuum pipe with a pump in order to reduce scattering on the way from the sample to detector and thus improve background situation there, and hodoscope detector to monitor particle profiles in horozontal and vertical planes. This arrangement was being optimized in the course of accelerator runs with different channeling samples with positrons during the allocated beam time at the BTF, in order to ensure positron beam at the entrance to the samples collimated as parallel as possible. This experimental activity is yet in the early stages, with an upgrade of the experimental set-up needed in order to observe first undulator photons from the sample. See attached some figures obtained in BTF runs for TARI 35.









