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The Observatory 
The observatory is operated by the Kölner Observatorium für SubMillimeter 
Astronomie (KOSMA) of the I. Physikalisches Institut, Universität zu Köln and 
Universität Bonn. The telescope is located near Zermatt in the Swiss Alps at an 
altitude of 3100m in the southern tower of the Gornergrat Kulm Hotel. The 3-m 
reflector of the KOSMA telescope is adjusted to a surface accuracy of 20 µm RMS 
which allows observations in the frequency range up to 900 GHz. In 2000 a dual 
channel SIS receiver was used which worked in the configuration 345GHz / 690 GHz 
in winter 1999/2000 and 230GHz/345 GHz in summer 2000, and during the next 
winter period. Acousto optical spectrometers with resolutions between 30 
kHz/channel and 700 kHz /channel have been used for the observations. 

 

Observation and weather statistics 
 days with 

observations 
days with 

bad weather
 

January: 27 4  
February: 20 8  
March: 21 10  
April: 8 12 *) 

*)Winter observation period ended at 20-Apr-2000. 
Observatory was closed from 20-Apr to 09-Oct 2000 for observations. The time was 
used for technical maintanance. 

 days with 
observations 

days with 
bad weather

 

October: 11 10  
November: 17 13  
December: 19 12 **) 

 
**) Winter observing period started at 10-Oct. 

 

Observations (some important projects) 
20 galaxies in Virgo Cluster (dual beam switch*) 
Galactic ring survey (On-The-Fly**) 
IVC's (inter velocity clouds), Polaris flare,  
dark clouds: Phoenix dark cloud, Camelopardalis dark cloud, 
B335, B5, L1228, L134N, L1551, NGC 1333, rho-Oph, TMC-1, 
L1512, L1524, 
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star forming regions: W3, S106, W75, W49 
sunmaps at 330 and 220 GHz as first tests for a project for A. Magun (Uni Bern) - will 
be continued. 
*Dual beam switch:  The DBS technique guarantees flat baselines over the whole 
bandpass (1Ghz) for deep integrations down to a few mK. 

**On-The-Fly:  The telescope is continuously scanning the source while taking the 
spectral line data in short time intervals. The dead times – caused by moving the 
telescope between positions – are reduced significantly. 

 

Technical maintenance during summer period 
Hardware: 
New did a new adjustment of the sun protection foil. A maintenance of the dome was 
necessary.  Some optical and electronic components of the spectrometers were 
changed and a new rack for the spectrometers and PC's was installed. After that all 4 
spectrometers were testet and calibratet. 16 new IF cables were installed in the 
telescope cable spiral plus 3 twisted pair cables for a fast Ethernet connection. 2 new 
servotrons were installed for the telescope control unit. The USV power control unit 
was repaired. Cables of the hexapod mounting for the subreflector were repaired. 

Drive program software: 
We developed and tested a new pointing model including the effect of nasmyth 
rotation. 

 

Some main results 
We present two examples of our measurements with the KOSMA 3-m radio 
telescope.  

Extragalactic astronomy with the 3-m KOSMA telescope  (H. Hafok) 
We have conducted 12CO(J=2→1) and 12CO(J=3→2) observations of external spiral 
galaxies in order to study the global distribution and excitation conditions of the 
molecular phase of the interstellar medium (ISM).  The observations with beam sizes 
of 80″ at 345GHz respectively 120″at 230GHz the KOSMA telescope is well suited 
for the investigation of global properties of the observed galaxies in the Virgo Cluster 
(distance 15 Mpc). Out of a sample of 20 spirals it was possible to detect 18 in 
12CO(J=2→1) and 17 in 12CO(J=3→2) with the KOSMA telescope. It is possible to 
explain the observed line ratios, using LTE and Escape Probability radiation transfer 
calculations, if the emission arises from cold gas with kinetic temperatures between 
10K and 20K . 
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Overview of the sample of Virgo Galaxies detected with the KOSMA 
telescope (black: 12CO (J=2→1), red: 12CO (J=3→2) )  at a main beam  
temperature scale ( ηmb = 0.7 for both transitions) 
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The Galactic Ring Survey (M. Brüll, C. Kramer) 
We used the 2 channel (220/345 GHz) SIS receiver to map parts of the galactic 
molecular ring in the transitions 13CO (J=2→1) and 12CO (J=3→2). Our 13CO map 
was extended to 0.°4 x 0.°4 with a spacing of 30″. Compared to the large map in 
13CO(J=1→0) of the FCRAO telescope we see more details in the structure of the 
dense and warm material. 
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