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Objectives

 Survey Objectives
 GEO/HEO surveys for sub-catalogue objects

• statistical data for MASTER model upgrades

 breakup fragment surveys
• OGS for new fragmentation events only (small FoV)

 HAMR/breakup fragment follow-up
 follow-up of HAMR

• OGS for faint fragments only
• follow-up at SwissOGS 

 follow-up of breakup fragments
• OGS for faint fragments only
• follow-up at SwissOGS
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Primary Optical Sensor

1m ESA OGS telescope 
in Tenrife
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Sensors for Follow-up Observations

Swiss Optical Ground Station and 
Geodynamics Observatory Zimmerwald

1-m ZIMLAT 
Switzerland0.8m ZimMAIN

Switzerland

2x0.4-m ZimTWIN 
Switzerland
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Observations

 1m ESA Telescope Tenerife (OGS)
 19-36 good nights per year (~25-45 scheduled)

• GEO surveys (3-4 night campaigns at New Moon)

 1m ZIMLAT / 0.8m ZimMAIN (SwissOGS)
 follow-up of objects discovered by ESA telescope
 continuous follow-up of HAMR objects

 0.2m ZimSMART / 0.4m ZimTWIN (SwissOGS)
 continuous catalogue maintenance (bright objects)
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OGS Observations

0h <4h >4h
planned night
good night
high humidity
rain or snow
clouds
ice on dome
dust
wind
technical problems

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Okt 2021 - Apr 2022 no observations due to failure of declination drive

Mai 22
Jun 22
Jul 22

Aug 22
Sep 22
Okt 22
Nov 22
Dez 22
Jan 23
Feb 23
Mär 23
Apr 23
Mai 23
Jun 23
Jul 23

Aug 23
Sep 23
Okt 23
Nov 23
Dez 23
Jan 24
Feb 24
Mär 24
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Planning, Data Acquisition, Processing

 Monthly planning cycles for OGS
 Daily planning for SwissOGS (follow-up)
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Planning of Survey Fields
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Planning of Survey Fields
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Astronomical Institute University of Bern

High-Altitude Surveys GEO/HEO 2002-2024
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Astronomical Institute University of Bern

High-Altitude Surveys GEO/HEO 2023
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High-Altitude Surveys GEO/HEO 2002-2024
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High-Altitude Surveys GEO/HEO 2023



T.
 S

ch
ild

kn
ec

ht
: S

ta
tis

tic
al

 A
na

ly
si

s 
of

 th
e 

Sm
al

l-
Si

ze
 S

pa
ce

 D
eb

ris
 E

nv
iro

nm
en

t
42

nd
 IA

D
C 

An
nu

al
 M

ee
tin

g,
 A

pr
il 

16
th

 –
 1

9t
h  

20
24

, B
en

ga
lu

ru
, I

nd
ia

Sl
id

e 
14

 

Astronomical Institute University of Bern

High-Altitude Surveys GEO/HEO 2006-2012
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High-Altitude Surveys GEO/HEO 2007-2011
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High-Altitude Surveys GEO/HEO 2014-2018
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High-Altitude Surveys GEO/HEO 2019-2023
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High-Altitude Surveys GEO/HEO 2023
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High-Altitude Surveys GEO/HEO
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High-Altitude Surveys GEO/HEO
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High-Altitude Surveys GEO/HEO
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Astronomical Institute University of Bern

Summary – Lessons Learned

 Regular optical survey at the ESA-OGS essential to 
 monitor changes in the environment (breakup events, …)
 provide statistical data to validate models (MASTER)
 maintain a catalogue of high A/m-ratio objects to allow physical 

characterization
 ESA continues optical surveys in GEO and HEO
 Recent results show that the debris environment in GEO and HEO is still 

very dynamic!
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Thank you for your time!
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