Specification of the test cryostat
for encapsulated, 36-fold segmented AGATA detectors

General

The AGATA 4π γ-spectrometer is a shell entirely built from high purity Germanium detectors. The Germanium detector crystals have a hexaconical shape. They are 36-fold segmented on their outer contacts and encapsulated in a vacuum sealed Aluminium can. The length of a detector capsule is 115mm, the diameter of the mounting lid 84mm. There are four types of the hexaconical shapes, one symmetric and three asymmetric. The detectors have to be operated at LN2 temperature.  

The test cryostat will host one AGATA detector capsule in order to allow individual performance tests of the detector crystal characteristics.  It will provide all 37 detector signals (36 segments + 1 core) for high resolution gamma spectroscopy and position determination of the interaction points of a gamma within the detector. Performance tests of AGATA detectors mounted in the test cryostat include scanning applications with collimated sources in dedicated set ups.

Tasks of the bidder

The bidder has to carry out following:

· Design of the test cryostat for the encapsulated AGATA detectors in agreement with the AGATA-collaboration. The mechanical constraints for the cryostat are given in more detail later in this document.

· Manufacture of the cryostat, after the design is approved by the AGATA collaboration, including obtaining all the necessary components and materials (end cap, Dewar, mechanics of internal cooling structure, feed throughs, connectors, internal cabling etc.). Production of a report that shows that the mechanical specification has been met.

· Design of the cold part of the preamplifier electronics as specified in this document.  Design of motherboards which host the warm part of the preamplifiers delivered from the AGATA collaboration. Preamplifiers are specified in the annex of this document.

· Assembly of the complete system once the component parts are available. Assembly includes mechanical construction of the whole cryostat, internal cabling, cold part of electronics and mounting of motherboards for the warm preamplifiers. A final cooling test with a dummy detector proves that the cryogenic and mechanical specifications of the cryostat are met. Dummy detectors are made available by the AGATA collaboration.

· Commissioning of the cryostat with one encapsulated HPGe detector provided by the AGATA-collaboration. The bidder has to demonstrate that the system is running within the specifications (mechanical constraints, energy resolution, cross-talk, cryogenic system) given in this paper.

· Delivery time is 6 months after ordering. Commissioning is to be done at availability of an encapsulated AGATA detector.

Mechanics

Four types of cryostat end caps are needed for the four different AGATA capsule shapes. Therefore the end caps of the test cryostat have to be exchangeable. The thickness of the end cap dedicated to one detector shape should be 1.5mm in the region of the flat surfaces of the encapsulated detectors. The distance between these surfaces of end cap and encapsulated detector should not exceed 2mm. The end cap thickness of the front surface should not exceed 1.5mm. The material of the end cap itself should be Aluminium. The alloy of Aluminium AlMg3 or an alloy of equivalent strength should be used. 

In order to insert the test cryostat in set ups for scanning purposes the maximum diameter of the cryostat should not exceed 150mm within the length of 330mm starting from top of the mounted AGATA detector (see Fig. 1). 

Mechanical drawings of the cryostat are to be approved by the AGATA collaboration and the purchaser.

The crystal temperature should be 90±8K in all attitudes of the cryostat with powered electronics. The crystal temperature will be measured at a flat surface of the capsule at 2/3 of the height of the capsule.    

The cryostat should have a holding time for the LN2 of at least 24 hours in all attitudes of the cryostat with electronics powered. 
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Fig. 1: Sketch of the AGATA test cryostat for hexaconical shaped, encapsulated HPGe-detectors with LN2-cooling. Within the length indicated by the red arrow the cryostat diameter must not exceed 150mm.

A heat resistor mechanism with a power up to 40W should be available to heat up the cold part of the cryostat. It should be placed at the cold finger. Its input leads should not be connected to the cryostats electrical ground.
Three PT100’s should be available for temperature monitoring of the crystal, the cooled electronics and the Dewar. The two signal leads of the PT100’s should not be connected to the cryostats electrical ground. 

Electronics

The detectors will be operated with cooled FETs. The warm part of the preamplifier developed by the AGATA collaboration will be used. The specification of this preamplifier and the connectors of the preamplifier board are defined in the paper ‘AGATA Hybrid Preamplifiers with Pulser’ written by the AGATA preamplifier team and is attached to this paper.

The cold part of the electronics (FET, feedback resistor and capacity) and the cabling to the warm part of the preamplifier has to be developed by the bidder. The FET should be operated at 130±10K. The bidder has to assure that no cross-talk higher than 0.1% is picked up in this section. 

The AGATA preamplifiers provide differential output signals and the signals should be linked via 3M-MDR26 Camera Link Style cables to an acquisition electronic. The detailed specifications of this connector are given in ‘AGATA Hybrid Preamplifiers with Pulser’.

The preamplifiers have to work with a bandwidth of 15-20MHz in the cryostat. The energy resolution of all channels has to meet the individual specification of the encapsulated detectors. 

The basis of the individual specification is the result from the acceptance test of the individual detectors done by the AGATA community. Measurements of two encapsulated, 36-fold segmented and symmetric hexaconical AGATA detectors of the same crystal size as the asymmetric AGATA detectors show energy resolutions of 2.1keV at 1.3MeV for the core and 1.9keV to 2.1keV at 1.3MeV for the segments. The cross talk between segments was measured to be <0.1%. 

The cooled core preamplifier has to handle a test signal as specified by the AGATA community. Details are given in ‘AGATA Hybrid Preamplifiers with Pulser’.
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