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\ STK: DAMPE sub-detector

Plastic Scintillator
Detector
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Silicon-Tungsten
Tracker Converter (STK)

.......

Launch: December 17, 2015
.

BGO Calorimeter Neutron Detector

STK tasks: e Outer envelope: 1.12 mx 1.12 mx 25.2 cm
* Track reconstruction * Detection area: 76 cm x 76 cm

* Charge measurement (|Z]) * Total mass: 155 kg

* Gamma ray conversion (y = e* e’) * Total power consumption: 90 W
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https://people.epfl.ch/chiara.perrina

STK layout

Si detectors with 768 strips each

1 ladder

|7 S5

* 12 tracking layers (6x, 6y) of single-sided silicon strip
detectors (SSDs) mounted on 7 support trays.

* Tray: two carbon fibre sheets with Al honeycomb
core

VA140 (front-end chip)

* 1 tungsten layer (1 mm thick) integrated in the 2"d, 3rd
and 4t tray from the top.

* Total thickness: 0.85 X, for photon conversion
s 6 ladders

layer

X 12 layers = 192 ladders

768 channels
2 ladder

X 192 ladders = 73’728 channels
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Channel noise time evolution

©
©
o)
o

>

(]

©

~

a
>
gl

O
©
~
o
> < >4
P> « o<« D E

' B > <«

©
©
o))
o

Ratio of channels with 6 <5 ADC (%)

Ratio of channels W|th 0 <5 ADC

O

©

[e2]

a0
-IIII|IIII|IIII|IIII|IIII|IIII

0.24

0.22

0.20

0.18

0.16

0.14

0.12

o
'_;
o

99.55
A} Ratio of channels with 5ADC <0 = 10 ADC 0.08
: ; 0! Ratio of channels with > 10 ADC 0.06
1 | 1 1 1 | 1 1 1 | 1 | 1 | 1 | 1 1 1
99.50 01/01/16 31/12/16 01/01/18 01/01/19 01/01/20 31/12/20
Date
ICRC 2021 C. Perrina

(%) DAY S < O UM Sjauueyd Jo oljey

Time evolution of the fraction of

1.
2.
3.

good channels (o £ 5 ADC);

quite good channels (5 ADC < o <10 ADC);
bad channels (o > 10 ADC).

The fraction of good channels increased over
time thanks to the stabilization in space and
since two years its value is stable around
99.74%.

Only 0.11% of the channels are “bad”.



Position resolution evolution

In order to fully exploit the track reconstruction capabilities of the STK, a precise alignment of the instrument is

performed once every two weeks.
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Thanks to the alignment, the optimal position resolution remains stable and the
deviation from the initial values is below 6% for all STK layers and particle
incidence angles.
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