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DESIGN:
The high-speed photometer, OPTIMA ( ,, Optical Pulsar Timing Analyzer “) has been designed as a sensitive, portable detector to observe optical pulsars and other highly variable sources. The detector contains eight fiber fed

avalanche photodiode (APD) photon counters, a GPS timing receiver, a CCD camera for target acquisition and a stand-alone PC control unit. The target array of fibers is configured as a hexagonal bundle. A separate fiber is
located at a distance of ~1‘ as a night sky background monitor. Single photons are recorded in all channels with absolute timing accuracy of ~2 ps. The quantum efficiency of the APDs reaches a maximum ~ 60% at 750 nm
and is above 20% in the range 450-950 nm. Compared to similar photometers based on PMTs, OPTIMA has a ~6 times higher sensitivity due to its large bandwidth and high Q.E.

Recently a rotating polarization filter and a prism spectrograph, allowing the simultaneous recording of photons in 4 colour bands, have been added to the system as optional equipment.

Since January 1999 OPTIMA has been used on different telescopes to measure detailed lightcurves and polarization of the Crab Pulsar, search for optical emission from the Geminga pulsar, and to perform timing
measurements on cataclysmic variables and X-ray transients. Optical measurements on a black hole candidate were obtained simultaneously with RXTE X-ray observations.
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SELECTED RESULTS:

Cosmic high-energy sources, like pulsars, stellar and galactic black-holes, neutron star or white dwarf binaries, and gamma ray bursts are characterized by extremely fast temporal variations of their emissions throughout the spectrum.
Optical radiation from these high-energy sources is often closely tied to the non-thermal particle populations that generate the X- and y-ray photons (e.g. synchro-cyclotron emission vs. inverse Compton and curvature radiation). Optical
photons therefore carry unique spectral, timing and polarisation information about their origin and are readily measured from various telescopes on the ground.

The primary verification target, the Crab pulsar, was observed at the 3.5m telecope of the German-Spanish observatory on Calar Alto, Spain in January 2000, when OPTIMA was only equipped with two detector channels, and later in

January 2002 with all detectors and the polarization filter in place.
Observations in July 2000, September 2001 and May 2002 were carried out at the 1.3m telescope at Skinakas Observatory, Crete, Greece. The targets during these campaigns were compact binary systems and some observations were

carried out simultaneous with observations at X-ray energies using the Rossi X-Ray Timing Explorer (RXTE).
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