AGATA Ge detector specification

22nd December 2006 

1. General description

	AGATA is a detection unit made of three HPGe detectors in semi-coaxial configuration sharing a common cryostat. Each crystal has a pyramid shape: the front-end features a section shaped like an irregular hexagon but the opposite (rear) end has still a cylindrical shape. The crystals have three slightly different shapes. Their external surface is electrically segmented into 36 parts. Each crystal is mounted in a vacuum-tight capsule.


2. The detector:

2.1 Crystals

	The crystals will be made of n-type HPGe, with an impurity concentration between 0.3 and 1.8 1010/cm3 . The maximum impurity concentration has to be placed at the front end of the capsule. Canberra France will provide a measurement of impurities concentration (accuracy of +/- 0.05 1010/cm3) at the centre and the sides at the front end and the rear end.


2.2. crystallographic axes:

	The 100 Germanium crystallographic axis will pass through the central corner of the three capsules when assembled as a triplet (see drawings 81109B, 81110B and 81111B) with an accuracy of +/- 30. Crystal orientation will be marked on the external capsule's front end and will be the same for all crystals.


2.3. crystal size:

	If one dimension is out of the specifications, Canberra France will inform the AGATA Management Board. An agreement will be discussed if the efficiency of the detector is acceptable.

The crystal sizes will be as follows:

· length 90 (+0.6 - 1.4) mm

· rear side diameter 80 (+0.6 – 0.6) mm

· Crystal central hole: nominal diameter 10 mm extends to a nominal of 13 mm from the front end.

The crystal size and ranges are given by the drawings 80994F, 80995F, 80996D, 81109B, 81110B and 81111B of Canberra France. 

The net Germanium weight will be provided from Canberra France. It will be estimated from total AGATA detector and capsule weight.


2.4. Crystal shape:

	Crystal will have 6 side faces that are flat and narrowing, forming an irregular hexagon on the detector's front end. The cylindrical part at the rear end must be at least 5 mm long. There are three different crystal shapes (named red, green and blue) which are defined by the drawings 80994F, 80995F, 80996D, 81109B, 81110B and 81111B of Canberra France. 


2.5. Crystal segmentation:
	The crystals' external electrode will be segmented into 36 parts with 6 longitudinal segmentations and 5 transversal segmentations. Longitudinal segmentation lines will be on the middle of the narrowing external faces. Transversal segmentation lines will divide the detector into parallel sections with a width of 8, 13, 15, 18, 18 and 18mm, respectively, starting with 8mm from the hexagonal end of the crystal. The outer contact segmentation gap width will be a nominal of 0.5 mm.


3 The capsule

3.1. Capsule:
	Each crystal will be mounted in a vacuum tight capsule.


3.2. Wall thickness
	The distance between capsule side walls and crystal side faces will be 0.4 - 0.7 mm. The thickness of the front and side walls of the capsule must be 0.8 +/- 0.05 mm


3.3. Drawing:

	Canberra France will submit a drawing of the capsule's rear end showing the position of vacuum feedthroughs and threaded holes for detector and board mounting. The capsule's rear end diameter will be 84 +/- 0.1 mm. The maximum diameter at the welding seam will be 84.8 mm.


3.4. Segment cabling:

	The cabling of the segments to the vacuum feedthroughs is proprietary technology of Canberra France. The cabling scheme will be the same for all capsules. Canberra France will provide the capacitance and inductance of the cabling used inside the capsules.


3.5. Material:

	There will be no material containing fluorine inside the capsule.


4 Detector polarization:

	The operational voltage Vop will be at least the following:                                                                      Vop ( (10 x Vdepl + 7500) / 11                                                                                                             where:

· Vop
=
operating voltage

· Vdepl
=
depletion voltage

· V in volts

Maximum operating voltage will be 5000 V.


5 Timing

5.1. Delivery:

	To be defined against an actual order and annual rolling AGATA order schedule revisited every 6 months by the AGATA collaboration.


5.2. Acceptance:

	The AGATA detector acceptance test will consist of a factory acceptance test (FAT) and a customer acceptance test (CAT). The CAT has to be finished within two months after delivery. The FAT and CAT are described in section 6 and 7.


5.3. Warranty:

	One year warranty starting with the acceptance date, goods must be returned to the Canberra France. The acceptance will occur not later than 2 months after delivery.


6. Factory acceptance tests:

	These will be performed using a Canberra France test cryostat equipped with 37 cold input stages and using Canberra France electronics. The following information will be provided by Canberra France to the customer.


6.1. Full volume:

	Measurement of the FWHM for 1.33MeV (60Co):

Guaranteed value : ( 2.35keV

Measurement of the FWHM at 122keV (57Co):

Guaranteed value : ( 1.35keV

Peak shape : FWTM / FWHM:

Guaranteed value : ( 2.0

Measurement conditions:

The source is positioned in front of the detector.

Count rate ( 1000 counts per second

Gaussian shaping time : 6µs .


6.2. For the segments:

	Measurement of the FWHM at 1.33MeV (60Co):

Guaranteed value :  ( 2.30keV

Measurement of the FWHM at 60keV(241Am):

Guaranteed value : ( 1.3keV

Mean value: ( 1.20keV

All segments will be measured at 60keV and three segments at 1.33MeV

Measurement conditions:

The source is in front of each segment.

Count rate ( 1000 counts per second.

Gaussian shaping time : 6µs.


6.3 Efficiency:
	The efficiency of the detector at 1.33 MeV will be measured with a 60Co source at 25 cm     distance from the Ge front end. 


7. Customer acceptance tests:

	These will be performed using an agreed test cryostat of the AGATA collaboration equipped with 37 cold input stages. The following information will be provided by the customer to Canberra France.

To map out the Customer Acceptance Tests, the serial number of the test cryostat and electronics used will be provided by the customer to Canberra France as well as operating conditions.


7.1 Full volume:

	Measurement of the FWHM for 1.33MeV (60Co):

Guaranteed value : ( 2.35keV

Measurement of the FWHM at 60keV (241Am):

Guaranteed value : ( 1.3keV

Peak shape : FWTM / FWHM:

Guaranteed value : ( 2.0

Measurement conditions:

The source is positioned in front of the detector. 

Count rate ( 1000 counts per second

Gaussian shaping time : 6µs 


7.2 For All the segments:

	Measurement of the FWHM at 1.33MeV (60Co):

Guaranteed value :  ( 2.30keV

Mean value:  ( 2.15 keV
Measurement of the FWHM at 60keV(241Am):

Guaranteed value : ( 1.3 keV

Mean value: ( 1.20keV

Measurement conditions:

The source is in front of each segment.

Count rate ( 1000 counts per second.

Gaussian shaping time: 6µs.


7.3 Efficiency:
	The efficiency of the detector at 1.33 MeV will be measured with a 60Co source at 25 cm distance from the Ge front end


7.4 Measurement of the cross talk between the segments
	The cross talk will be extracted from a measurement of coincidences between the 36 segments using digital electronics. After adding the coincident signals of any pair of  segments the variation of the position of the 1332.5 keV full energy peak will be for the majority (90%) of coincidences in the range of +/- 0.65 keV and no worse than measured in the acceptance tests of the first asymmetric detectors, A001 crystal number 73952, B002 crystal number 73979 and C001 crystal number 73899 with the Cologne test cryostat. 


8 Annealing of the detector

	Before delivery, the supplier will perform an annealing cycle of the encapsulated detector which includes at least 10 hours at 100 0C. Any defect occurring during annealing, performed during the warranty period, as long as annealing is being performed under the following conditions at customer’s sites will be covered by the warranty. Annealing procedure: Maximum temperature ramp is 10 degrees per hour, maximum temperature is 102°C.


9 Drawings if the three irregular capsules
	The drawings 80994F, 80995F, 80996D, 81109B, 81110B and 81111B of Canberra France are part of the specifications.
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