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Introduction

During last three years we designed, built and tested a proof-of-concept diffractometer, which brings diffraction capability to the 25 T Florida Split Coil Magnet (FSCM) [1]. This instrument represents an alternative to pulsed magnetic field systems, and it exceeds the static magnetic fields currently available at synchrotron facilities. 
Experimental Results and Discussion

We tested a PILATUS3 hybrid photon counting pixel array detector [2] with a detection area of 83.8x33.5 mm2. The detector was mounted on an optical table near the X-ray exit window of FSCM in cell 5 of the NHMFL DC Field Facility, Fig. 1. The PILATUS3 (on loan from Dectris Ltd.) has been modified, by placing the control electronics into a separate housing connected to the detector module by a 3 m long cable. Thus, allowing positioning of the control electronics outside the 3 mT line. To verify the performance of the PILATUS3, we measured both intensity and position of a direct beam at several magnetic fields. Both values were found to be field independent within a standard deviation of about 0.5% up to the highest obtainable magnetic field 25 T corresponding to about 0.25 T fringe field at the detector position. This detector was later used for in-situ study of the field induced austenite-to-martensite transition in rolled annealed stainless steel SS301, a candidate material for conduits in modern pulsed magnets. Studying the phase transformations in SS301 under an external magnetic field is important for guarantying the mechanical stability of these magnets. In Fig. 2, we show the diffraction patterns of the SS301 at zero field and during the field exposure, collected over about 10 minutes. The amount of the austenite phase does not change after removing the field. The fact that this transition can be easily induced at room temperature requires further studies on the integrity of stainless steel conduits in future high field magnets.
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	Fig. 1. Detector PILATUS 100 K mounted on a linearly movable motorized platform in front of the magnet output window.
	Fig. 2. In-situ measurements of SS 301 sample using PILATUS 100 K detector. The symbol “M” represents the martensite phase, and “A” represents the austenite phase.


Conclusions

The performed tests show that a hybrid photon counting pixel array detector with direct readout and energy discrimination to eliminate sample fluorescence works well near the FSCM and is a desirable option for further improvement of the diffractometer. The detector allows reducing the data acquisition time and increasing the signal to noise ratio. Incorporating advanced X-ray optics and a higher intensity/brilliance X-ray source (e.g., a rotating anode) is expected to further reduce the exposure time.
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