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SXR GEM diagnostic integration at WEST Acknowledgments

As the GEM detector is detecting a log of events in a high frequency, it's producing a huge volume of data : typically, GEM detector produces 1Gb per seconds. That means 1 Tb for a 1000s pulse. This requires a dedicated solution that allow to share data and compute post-treatements without perturbating the whole acquisition network.

The separationmade in the diagnostic in two parts helps also in the collaboration :

• DGEM (D stands for « data ») is a part of the acquisition network and under the IRFM responsability. DGEM is in charge of sending commands to the GEM, retrieving data (65Tb capacility), running post-treatments and writing into the WEST database.

• GEM is the main unit that manage the instrument and perform the acquisition. It's under the responbility of WUT ISE & IPPLM.

A brand new cabinet has been design and will allow a full monitoring & control of : -The cooling system with JULABO : board has to be cooled and the temperature has to be monitored permanently to avoid damage -The gas management with Bronkhorst : the proportion of Helium compared to the air in the buffer has a strong impact on the mesure. It has to be well managed and measured. -The GEM detector position : to avoid irreversible damage, GEM detecttor has to be lift up if the temperature is too high.

A specific need  a specific solution
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Infrastructure

New cabinet Julabo FL Cooler

Automatisation achieved

After several campaigns of manual acquisition, the last WEST C7 campaign has been almost entirely acquired in a fully automatized way thanks to the WESTBOX.

Fig 4. GEM acquisition unit is fully integrated in the acquisition chain

A lot of data to be analysed

The GEM acquisition unit has acquired a total amount of 4Tb. In order to validate data, comparison are done with the legacy detector (DTOMOX).

Bronkhorst EL-FLOW

A specific supervisor has been build in order to monitor the instrument's status (power supply as well as temperature of the acquisition boards) and manage the differents processus needed in the automatized acquisition chain.

Introduction

GEM stands for Gas Electron Multiplier : the principle is to ionize photons in the soft X-Rays and to generate an electric charge. Because this charge is relative to the photon energy, it helps determines the origin of the soft X-Rays. For WEST's tokamak, this allows to ensure that machine is not being damaged. 
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 123 Fig 1. GEM principle (left) and localisation on WEST (right)