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1. Project description 

The Stellarium Gornergrat is a long-term project carried out by an 
on-going collaboration between the Center for Space and 
Habitability (CSH), the Astronomical Institute (AIUB), the University 
of Geneva (UoG), and the International Foundation High Altitude 
Research Stations Jungfraujoch and Gornergrat (HFSJG). Its major 
focus lies with public outreach and education. The project’s main 
goals are: 

• To build bridges between science and society. 
• To spark and foster the public’s interest in space, 

space sciences, and astronomy. 
• Attract young people to the field and illustrate potential 

careers in astronomy and space sciences. 
• Help people recognize and understand different 

observable phenomena in the day and night sky and let 
them appreciate the beauty and delicacy of nature.  

To achieve these goals, the partners installed and operate an 
observatory at the Kulmhotel Gornergrat with different 
instruments and hardware (see Figure 1). The instrumentation in 
the south dome has to survive challenging meteorological 
conditions and is under constant maintenance. Our instrument 
park currently consists of these 5 different instruments: 

1. The Allsky Camera (OMEA 8M) takes around the clock 
exposures of the day and night sky. This instrument replaces the 
previous Allsky Camera that was destroyed in the lightning incident. 
The camera is currently being commissioned in Bern. 

2. The RiFast 600mm telescope with a huge Field of View 
(FOV) is ideal for deep sky objects.  

3. The Planet Camera (Takahashi Mewlon-250) is ideal for 
planetary objects and small targets that require a smaller FOV.  

4. The Constellation Camera is ideal to depict complete 
constellations, asterisms, and group of constellations. It has a 
customized housing that was developed and built in Bern. 

5. The Look-through Telescope (Takahashi TAO-150) for 
local guests and guided tours at the observatory. 

A major way to use the Stellarium Gornergrat is by scheduling 
observations remotely through a web portal that triggers robotic 
observing. Teachers, students, and the broad public can browse 
and pick among different astronomical activities and schedule 
observations. The Stellarium automatically works through the 
different scheduled observations and allows a registered user to 
access the obtained data or status information upon completion of 
an observation task. 

 

Figure 1. The intermediate spiral galaxy NGC 2403 (Caldwell 7) in 
filters L, R, G, B with an exposure time of 240s per filter obtained 
with the Stellarium Gornergrat RiFast 600mm. Distance of the 
galaxy is roughly 2.5Mpc (8 million light-years) and its diameter 
roughly 50’000 light-years. Image: Niklaus J. Imfeld. 
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Figure 2. Available instruments at the Stellarium Gornergrat: On the ASA DDM 160 mount (with absolute encoders) inside the south dome 
are the Officina Stellare RiFast 600mm “Deep sky telescope”, the Canon 60Da “Constellation camera”, the Takahashi TAO-150 “Look-through 
telescope”, and the Takahashi Mewlon-250 “Planet Camera”(see image inset in the lower left). Mounted on a boom outside the north dome 
is the Alcor systems “Allsky camera” with a DMK51AG02.AS CCD sensor (see image inset in the lower right). 

2. Status of hardware and instruments 

Table 1. Instrument/hardware status and performance. 

Instrument Status / Performance 

Officina Stellare RiFast 60cm 
(DeepSky telescope) 

The telescope performs very 
well and shows constant 
quality over the whole range 
of instrument attitude in both 
equatorial orientations. 
Mirror cleaning is scheduled 
for 2021. 

FLI Proline PL16803 
(Main CCD detector) 

The on-spec performance of 
the CCD is unchanged in 
2020. 

Takahashi Mewlon 250 
(Planet camera) 

The instrument proves to be 
difficult for the end user. We 
are planning steps to mitigate 
that and/or to redesign the 
portal use of that telescope. 

Takahashi TOA 150 
(Looking through telescope) 

Telescope and eyepieces are 
in very good condition. 

Canon 60Da 
(Constellation camera) 

The camera is in very good 
condition and working as 
expected. We are still 
exploring options to produce 
images in an easier format, 
i.e. debayered and 
compressed. 

ALCOR OMEA 8M 
(Allsky camera) 

The instrument was repaired 
but not yet re-deployed. We 
have reasons to believe that 
the electrical grounding of the 
Kulmhotel is bad and we wait 
until work to improve this has 
been done. 

SAIA and weather sensors Cloud and rain sensors, and 
SAIA itself worked as 
expected. The Lambrecht 
weather sensor still awaits 
repairs (delayed due to 
Corona). 

ASA DDM160 
(Equatorial mount) 

Overall, the mount performed 
very well in all seasons and 
temperatures. The tracking 
could be better for some 
telescope attitudes but this is 
not a serious issue. 

EATON USV 
(Large UPS in the cellar) 

Yearly maintenance showed 
no problems. Performed as 
expected. 

USB hubs, and active 
repeaters 

All electronic components 
worked as expected. 
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Table 1 summarizes the instrument status throughout the reporting 
period. From the engineering point of view, 2020 has been another 
stable year for the Stellarium project. The main instruments all 
worked very reliably and we had regular observations almost every 
usable night. The Allsky-Camera has not been remounted outside 
the North Tower as we have cause to believe, that the electrical 
grounding of the Kulmhotel is not very good anymore. In 
collaboration with the Burgergemeinde Zermatt, we started a 
process of investigation and exploration of possible improvements, 
but the crisis with the pandemic left this at a low priority.  

3. Milestones & Achievements regarding robotic abilities and 
software on site 

The automated observing procedure requires constant monitoring 
and generated error reporting output needs to be reviewed 
regularly. In addition to these recurring tasks, our collaborators in 
Fribourg also worked on significant improvements summarized 
below. 

Recover from bad weather: In 2019, the automated observing 
system has been updated to provide the possibility to pause 
operations after the detection of unsafe weather and resume them 
on safe weather. This feature has been used per default in 2020 
much to our satisfaction. Additional functionalities have been 
added and constant validation has been kept up after each 
deployment of a new feature. 

New ConstCam management system: The canon 60Da can get into 
a bad state dependent on loss of communications with other 
components of the robotic telescope facility. The added system 
monitors the camera and detects problems and power cycles the 
ConstCam when needed to ensure stable operations. 

Manage Planet Camera Custom Gain Value: In order to improve 
the user experience of the planet camera, we added customizable 
settings for the camera gain (was fixed before). The system now 
reads the desired gain from the observation plan and can 
dynamically set the gain for the camera accordingly. 

Other relevant system updates and developments 

• Resuming Automatic operations: Several additional 
options have been added to facilitate the configuration 
of the functionality. 

• Dynamically opening the dome according to sunset 
time. 

• Dynamically closing the dome before sunrise time. 

• Set up additional mail alarms to warn on relay box 
and/or dome problems. 

• Improved management of Scope UNPARK procedure 
which was sometimes not succeeding correctly. 

• Code rewrite of how the system manages plans for the 
night in order to allow manual start of operations past 
midnight without losing observations. This situation 
typically occurs in nights with local events. 

• Improvements to regular monitoring of system 
operations and error reporting. 

• Generation of usage statistics for the system. 

 

 

4. Local events, remote usage and statistical quantities 

Due to the crisis with Covid 19, many of the public events and 
outreach opportunities were cancelled. Local events as the “Dining 
with the stars” were successful but the last event of the series was 
cancelled by lockdown. Throughout the year, a good deal of the 
scheduled guided tours were cancelled because of the pandemic. 

Local: In 2020, a total of 606 people (previous year: 776) visited the 
Stellarium and got a tour of the facility and/or night-time observing 
on site. Further key numbers: Total days with crew on site: 26 (last 
year 36). Total nights with crew on site: 23 (last year 32). 

Remote: Remote usage slightly decreased from 2964 generated 
observing plans in year 2019 to 2735 generated observing plans in 
the current reporting period. This number is taken from the 
database on the main server in Bern and differs from the number 
of plans that were treated on the Gornergrat and monitored by the 
logging system (2146). The difference can be explained by 
communication interruptions (which triggers resubmission of new 
plans (for the same object), failing the initial ones) or monitoring 
failures such as incomplete log files due to an error condition. The 
following figures and tables show more details of the usage and are 
taken from the monitoring and logging system on the Gornergrat. 

4.1 System 

 

Figure 3. System availability over the last 3 years. Each month is 
represented with days online (green) and days offline (red). Clearly 
visible are the problems we had in Q1/18 (mount failure) followed 
by the lightning incident in Q2/18. In 2019 and 2020, our downtimes 
were significantly reduced. The majority of offline days in 2020 were 
due to problems with the internet connection such as interruptions 
caused by construction work of the Gornergrat railway during Covid 
closure (i.e. 11/2020).  

4.2 Automatic Observations 

 

Figure 4. Success vs failure of automatic observations plans. Over 
the last 2 years, we could improve the success rate to roughly 50% 
which is what can be expected considering the weather conditions 
on the Gornergrat. Most reported failures are due to unsafe 
weather conditions (estimated > 90%) whereas the rest is caused by 
network interruptions or other problems with hard or software. 
Users can reschedule an observation that failed, until it is successful. 

 



International Foundation HFSJG                                                                                                             Activity Report 2020 
   

95 
 

 

Figure 5. Histograms with observations in days/month over the last 
3 years. The final status of the observation is color coded. Yellow: 
SUCCESS, the observation was successfully performed. Gray: 
NOT_EXECUTED, the observation could not be executed because of 
weather conditions or the observatory was used for manual 
observations. Orange: FAILED, the observation failed because of a 
problem within the system or because the target was too low. Dark 
Red: SKIPPED, the observation was skipped because it was behind 
the scheduled time. Black: UNKNOWN, the information could not be 

retrieved from monitoring and log files. This can occur in case of a 
system crash or manual interruption of the automatic procedure 
(may also occur because of tests performed on the system). 

 

 

 

 

Figure 6. Instrument usage over the last 3 years. While the main 
telescope (Rifast 600mm / DeepSkyCam) remains clearly the most 
popular instrument, there has been an increase of more than 100% 
in the usage of the PlanetCam in 2020.  

 

 

Figure 7. Type of activity requested by portal users over the last 3 years. Activities that were selected less than 3% are omitted in the graphical 
representation but can be found in Table 2 below. 

 

Table 2. This table lists how often a certain activity was ordered via portal in the last 3 years. Suffixes are used to describe the different 
target audiences. A: general public adults and children in age range 8-15y. B: Secondary level I, age 13-16y. C: Secondary level I & II, age 16-
19y. D: Secondary level II, astronomy courses and special classes, matura theses. Please note that suffixes were introduced at a later time, 
so not all activities show a correct suffix in their technical name. Also, not every matura thesis has a dedicated activity, many of them sent 
observing plans by email because of their special interest. 

 

Activity 2018 2019 2020 
Asteroids_D 7 1 0 
Asteroids_C 43 5 44 
CephTest02_D 51 0 0 
Comets_C 5 25 43 
Constellations_B 55 358 123 
Gal_A 10 223 309 
GalaxyZoo_B 32 1332 355 
Introduction to the Night Sky 0 204 93 
M106_multi_exp_MT 0 257 60 
Moon_C 9 96 90 
Planets_A 1 32 54 
Planets_A2 0 110 298 
Test_Ast-Iris_Comet_C2017O1_D 13 0 0 
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Doublestars 0 0 385 
exoplanets_C 2 18 0 
exoplanets_matura_D 0 49 41 
messier_catalog 0 152 207 
moon_mount 0 0 11 
phases of the moon 0 10 33 

 

 

4.3 Observing Conditions 

 

Figure 8. The robotic observatory always evaluates the weather 
conditions. The software fuses all sensor data and sets a Boolean 
flag to true when it is safe to observe. The histograms show the 
average percentage of time per/month when it was safe to observe.  

 

 

Figure 9. Analysis of night quality over the last 3 years. The indicated 
percentage describes the proportional amount of time for a given 
night, for which the fused sensor data indicated that it was safe to 
observe. Example: In 2020, 44% of all nights had at least bad 
weather for 30% of the night-time or more.  

 

 

Figure 10. Per month analysis of the night quality as explained in 
Figure 9. 

 

 

5. Pedagogical Activities 

The Stellarium Gornergrat is aware of at least 8 matura theses, that 
were supported in 2020 with data, technical council, and in some 
cases also with topic search or refinement. A new website is being 
prepared to showcase that work. Especially interesting results were 
obtained by observing transits of exoplanets for the first time with 
the Stellarium Gornergrat, see example in Figure 11. 

Furthermore, the web portal was improved, and several activities 
were finished or revised. In the last months, two new activities 
were uploaded to the web portal and are ready to be booked in 
German (see Table 3). Jupiter’s Great Red Spot is basically ready, 
just a few pictures are missing. The concept of Exoplanets is 
finished, and the analysis of a transit is tested successfully 
(including instructions for students), but there are some questions 
about the automation remaining. 

Table 3. Developments in 2020. 

Name Level Status Comment 

Night sky 101 B Finished Revised additional documents 
uploaded 

Lunar Mountain 
Height 

C Finishing 
working 
sheets 

New version with a revised 
concept uploaded 

The Crab nebula B / C Finished First version uploaded, with 
available working sheets for 
levels B and C 

Jupiter’s Great Red 
Spot 

B / C Finished* First version uploaded, with 
available working sheets for 
levels B and C 

Constellations A Finishing 
documents 

Was put on hold, now 
resumed; still needs a few 
weeks before upload 

Parallax method C Finishing 
documents 

Started to collect data 

Exoplanets D In progress New activity related to the 
Nobel Prize 2020. 
Basis conception is done, 
remaining work is mostly of 
technical nature.  

Cepheids C Basic 
conception 

Can use already available 
instructions on the portal that 
explain how to do 
photometry 

* Some images are missing as Jupiter and the great red spot have to be visible and in 
good weather 
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Table 4. Presentations and public or organized events, including 
planned events in 2021. 

Name Type Place Date Activity 

DiNAT 11th 
Forum 

Forum of the 
Swiss Science 
Education 
Association 

Geneva 23.-
24.1.2020 

Live 
commente
d 
Powerpoin
t/Poster 

Teacher 
training GE 
2020 

Teacher 
Training 

Geneva 4.3.2020 Half-day 
teacher 
training 

RD Physics Physics Head-
teacher 
meeting from 
Geneva 

Online 2.6.2020 Talk 

Matura 
thesis 

presentation 

Flyer/emails Online 
Collège du 
Sud, Bulle, 
Fribourg 

8.6.2020 Flyers/ema
ils 

Matura 
thesis 
presentation 

Flyer 
distribution 

Collège 
Calvin, 
Geneva 

21.9.2020 Flyers 

RD Physics Physics Head-
teacher 
meeting from 
Geneva 

Geisendorf
, Geneva 

28.09.2020 Talk 

DPG-Spring 
Meeting 

Conference of 
the German 
Physical Society 

Virtual 22.03-
24.03.2021 

Talk 

Teacher 
training GE 
2021 

Teacher 
Training 

Geneva 17.03.2021 Half day 
teacher 
training 

Matura 
thesis 
presentation 

Flyers, emails, 
presentations 

Secondary 
Schools, 
Geneva 

After the 
summer 
holidays 

Flyers, 
emails, 
presentati
ons 

Nation (GER) 
wide teacher 
training in 
astronomy  

Teacher 
Training 

Heidelberg 12.11.2021 Talk with 
livestream 
from the 
Stellarium 

 

Further presentations, teacher professional development courses 
etc. were planned, but had to be cancelled due to COVID 19 
restrictions. These activities will be resumed as soon as the 
conditions will allow it. 

Comment about Matura theses 

A physics teacher from the Collège du Sud in Bulle (Fribourg) 
contacted us because he was interested in proposing a matura 
thesis with the Stellarium Gornergrat to his students. 

Out of a group of over twenty students, six chose to do a matura 
thesis with the Stellarium Gornergrat after being presented by this 
opportunity. This is an outstanding number. 

Again, we see here the great interest for astronomy by the 
students. 

One could almost say that we are a victim of our own success: 
Although the students are coached/accompanied by a teacher at 
their school for the maturity thesis, it also requires a contribution 
from the members of the Stellarium Gornergrat for the realization 
of the matura thesis. 

It should be noted that teachers who accompany the pupils do not 
necessarily have the appropriate knowledge of astronomy or are 
not even persons with a scientific background. As the matura thesis 
is usually substantial and specific, it is not possible to leave the 
students by themselves; they must be accompanied. Therefore, it 
is obvious that members of the Stellarium Gornergrat are and will 
be called upon at some point to help the student with his or her 
work.  

To reduce our workload, we have started to write small guides 
(tutorial, How-to's) to help the students with their data analysis. 
These short guides are not intended to give indications such as: 
which software to use, which database to use, which specific 
parameter to pay attention to, ... 

Some mini guides are uploaded to the resources section of the 
stellarium-gornergrat.ch website, others will be made available to 
students only after contacting us, so we have an additional path to 
be are aware that someone is starting a matura thesis with data 
from the Stellarium Gornergrat. They will have access to a shared 
directory in our Google Drive which contains these guides. In 
addition, we will also provide in this directory a little more 
documentation on the chosen subject such as books or scientific 
articles. 

The aim is that the students can be as self-sufficient as possible and 
to reduce the need to contact us. 

Commentary about the teacher training course in Geneva March 
2020: 

On Wednesday, 4 March, a teacher training course was held at the 
University of Geneva. We were lucky: two days later, the university 
closed its buildings due to the COVID 19 lockdown. 

Among the teachers registered for this training, we had teachers of 
all levels: some teach at primary level, others at secondary I and/or 
II. And among the upper secondary level, there was also a teacher 
who works in a vocational training school. It may seem surprising at 
first glance that a teacher from a vocational training school would 
enrol in such training, as students enrolled in a vocational school do 
not have physics lessons. But they do have so-called "general 
culture" courses on their timetable. Of course, an activity in 
astronomy perfectly aligns with the spirit of these "general 
knowledge" courses. It is good to see that the Stellarium Gornergrat 
is not only meant to be used as part of a physics or astronomy 
course. 

Once again, we see there is interest and demand for astronomy in 
schools. This is even more remarkable since the teacher in question 
has no scientific background; in addition to teaching "general 
knowledge", he teaches accounting and marketing. This teacher 
training course went well, and the participants showed a high level 
of satisfaction. We had the opportunity to discuss, exchange and 
get their valuable (and very detailed) feedback (more than a full 
afternoon online meeting session for one of them). 

After the training session, we had multiple contacts with two 
participants. These two teachers (including the "general 
knowledge" teacher) contacted us because they wanted to start an 
astronomy activity with their students during the COVID online 
school phase. 
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Figure 11. Left panel: Light curve of KELT-23A b during transit on 11.07.2020 with estimated ingress and egress. Right panel: Light curve of 
KELT-23A b during transit on 11.07.2020 together with light curves from comparison stars. Data was obtained using the Stellarium 
Gornergrat DeepSky telescope (RiFast 600mm). Data has been reduced and analysed as part of a matura thesis with the title “KELT-23A b – 
Nachweis eines Exoplaneten mithilfe der Transitmethode” by Panni Widor, Gymnsasium Münchenstein (BL), Schweiz.

 

Planned talks and workshops 2021 

Several talks or trainings are planned in 2021 to increase the reach 
of the Stellarium Gornergrat, given on scientific conferences and 
teacher trainings (see Table 4). 

Collaborations 

We were approached by the Department of Public Education of the 
Canton of Geneva for collaboration. The aim would be to integrate 
the Stellarium Gornergrat into one or more activities within the 
curriculum of a new course in applied sciences which is currently 
being set up in the canton of Geneva. This means that the 
Stellarium Gornergrat will be integrated as part of an 
"official/mandatory" activity of the new applied sciences course in 
Geneva, a highly welcome development for the project. 

After S. Hohmann left to the Institute for Sciences Education (IPN), 
a new collaboration is discussed (astronomy research & 
development for the Stellarium, funding proposal). 
 

Internet data bases 

http://www.stellarium-gornergrat.ch 
http://lists.stellarium-gornergrat.ch 

Scientific publications and public outreach 2020 

Refereed journal articles and their internet access 
Ekström, S., J. Frey, S. Gschwind, S. Hohmann, A. Müller, T. Riesen, S. 
Ruffieux, P. Schlatter, “Stellarium Gornergrat – A Swiss Robotic Observatory 
for Education and Citizen Science”, in press in: Communications of the Swiss 
Physical Society, no. 63. 

Gschwind, S., S. Hohmann, A. Müller, T. Riesen, “Das Stellarium Gornergrat: 
Ein ferngesteuertes Observatorium für Bildungszwecke”, accepted for 
publication in: Astronomie & Raumfahrt (leading journal for astronomy 
amateurs and education in German). 

 

 

 

Magazine and Newspaper articles 
“Blick aufs Horu und himmelwärts”, Coopzeitung #35, August 25, 2020. 
https://epaper.coopzeitung.ch/aviator/aviator.php?newspaper=CZ&issue=
20200825&edition=CZ23&globalnumber=202035&startpage=10&displayp
ages=2 

Address 

Stellarium Gornergrat 
University of Bern, Center for Space and Habitability (CSH) 
CH-3012 Bern 
Switzerland 

Contacts 

Dr. Timm-Emanuel Riesen 
Tel.: +41 31 631 3318 
e-mail: timm.riesen@csh.unibe.ch 
 
 


