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Thus, the basis for the studies of Roemer and GAIA 
was laid within one year and expanded with the large 
Roemer+ in August 1994 which could reach the 10-20 
µarcsec goal. But by 2010 the role of Roemer had been 
forgotten, although the present Gaia may be seen as a 
large Roemer. 

 

 

 Figure 15. The Roemer+ satellite design of August 1994 
(Høg 1995a), the first large Roemer. The use of picometer 
sensors is indicated. 

 

6. Studies of interferometry 1993-1997 

Ken Seidelmann writes to me on March 10, 1994 that 
USNO is pursuing NEWCOMB which is however 
unfunded, and that they are interested in collaboration 
on other space-based astrometry projects like Roemer 
and GAIA.  
 
In August 1994 American astronomers presented the 
Newcomb Astrometric Satellite, “a concept for a 
small, quick, inexpensive, initial optical interferometer 
in space”. It “would have a stacked set of 3, or 4, 
Michelson optical interferometers...”. It would be a 
pointing satellite with a precision of 0.1 
milliarcsecond. Requirements, but no specific design 
was included.” Quotations are from Johnston et al. 
1995. 
 
In early 1995 they began to think about wide angle 
astrometry with a scanning satellite. They proposed 
FAME with Fizeau interferometers as a MIDEX 
mission of NASA (Johnston 1995a and 1995b), but did 
not succeed.  This proposal is called FAME-1 or the 
“first FAME design” in the following to distinguish 
from the FAME-2 proposal a few years later. 

In July 2010 Ken Seidelmann wrote: “Ken Johnston 
and I started with the Newcomb proposal which 
evolved into the first FAME design, which was a 
Fizeau interferometer with a JPL optical design. That 
proposal was submitted to NASA. I gave a presentation 
in Europe on that design…” It was in Cambridge in 
June 1995 (Seidelmann et al. 1995). 

 

 

 

Figure 14. The GAIA system as it appeared in August 
1994 (Lindegren & Perryman 1995). The optical system at 
top, then detection of the modulation, and more details 
below. 
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It appears that astrometry by interferometry is 
mentioned in the invitation, but neither GAIA nor 
Roemer. It seems therefore, that astrometry would not 
have been chosen by the Survey Committee for a 
Cornerstone study if our proposal had only contained a 
large Roemer and if no interferometry had been 
included. We were cautious in the Science Group never 
to make a point of the fact that interferometry was 
dropped after less than a year of study by industry. We 
continued with the Roemer option reasoning that ESA 
wanted the astrometric science and not a particular 
instrument. 

But today we should lay open what really happened. 
(1) Without the Roemer proposal of 1992 there would 
have been no GAIA proposal in 1993, (2) without the 
GAIA with interferometry no selection for a 
Cornerstone study in 1997, and (3) without the Roemer 
concept of direct imaging with full-aperture telescopes 
there would not have been a feasible astrometry 
mission to approve in 2000 since the approved GAIA 
or Gaia may be seen as a large Roemer mission with 
many of the features proposed for Roemer in 1992. 

It would be interesting to know what happened in the 
Survey Committee and the SSAC in order to 
understand why they selected interferometry. The 
minutes of the meeting must still exist and some 
participants could be interviewed. It seems clear that 
they were not asking for the best possible astrometry 
because they ignored the clear recommendation of the 
astrometry experts in the proposal by Lindegren et al. 
1993b and repeated in the letter by Lindegren 1994. 
The recommendation was to study “a large Roemer 
option and an interferometric option ... without a priori 
excluding either.” The ESA committees had a “great 
vision of interferometry” rather than a vision of great 
astrometry. 

In an ESA committee of astronomers most members 
will be astrophysicists. They will often consider 
astrometry to be very useful for astronomy, but when it 
comes to a decision between expensive projects, 
astrometry has a very difficult standing. This was the 
case at the approval of Hipparcos as I have shown in 
Høg 2011a: “Miraculous approval of Hipparcos in 
1980”. Several miracles happened then. Miracles only 
happen when good and strong persons take action. 

 

8. From GAIA to Roemer/Gaia 

The approval of a ‘Concept and Technology Study’ for 
GAIA (along with the other three cornerstone mission 
candidates) was given in 1996 and an ad hoc Science 
Advisory Group (SAG) was established in March 
1997. “A one-year industrial study took place between 
mid-1997 and mid-1998. Three industrial proposals 

were submitted in June 1997. The contract 
subsequently was awarded to Matra-Marconi Space 
(MMS) in July 1997”, quotation from ESA 2000. 

The GAIA SAG had its first meeting in March 1997 
led by M. Perryman and the members were: F. 
Mignard, P.T. de Zeeuw, G. Gilmore, E. Høg, M. 
Lattanzi, L. Lindegren, and S. Röser – K.S. de Boer 
and X. Luri joined the SAG later. The following three 
years of work resulted in the Concept and Technology 
Study ESA 2000 which presents the scientific case of 
GAIA on 100 pages and the technical design, mission 
performance, and data analysis on a further 300 pages. 

From these years of intense work I shall here only 
mention some of the main steps in the design of the 
payload. I will describe only few individual 
contributions, but I want to emphasize that Michael 
Perryman was our very efficient and competent leader 
all the time – without Michael Perryman and Lennart 
Lindegren there would be no Gaia.  

The first design, Figure 18, from June 1997 
corresponds to the GAIA proposal by Lindegren et al. 
1993b with stacked Fizeau interferometers. A separate 
telescope, ARVI, for radial velocities has been 
included as proposed by Favata & Perryman 1995. 

 

Figure 18. The GAIA design of June 1997 as it appeared 
from the study proposal by MMS (Matra Marconi Space). 
The detection system with or without a modulating grid, 
shown in Figures 13 and 14, was dropped by MMS a few 
months later and by ESA in January 1998 and only detection 
of the diffraction image directly on the CCD with full 
telescope aperture was further considered. 

It would be interesting to see when the decisions about 
various important features in the instrument were 
taken, but it is usually not possible to give a precise 
time because of the many interrelated issues considered 
simultaneously. For example, the pros and cons of 
having three stacked interferometers, as in Figure 18, 
or only two were discussed at the 4th SAG meeting held 
in Grasse on 24 September 1997, based on a report by 
Lindegren. Two interferometers remained the baseline. 
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The long-term Japanese plans for high-accuracy 
infrared astrometry with Jasmine of the Galactic bulge 
look promising, Gouda et al. 2009 and Jasmine 2011. 
A small low-cost scanning satellite called “Nano-
JASMINE” is due for launch in August 2011. A “Small 
Jasmine” and “Jasmine” are both pointed satellites and 
launches are expected in 2016 and in the 2020s.  

The J-MAPS astrometric mission by the USNO is a 
pointing satellite using hybrid CMOS/CCD detectors, 
but it is an all sky mission using the overlapping plate 
solution method. It is expected to be launched in 2014 
and it will observe stars to 14th magnitude, Hennessy & 
Gaume 2009. 
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No. 3 – 2008.05.28:    

Miraculous approval of Hipparcos in 1980 
ABSTRACT: The approval of the Hipparcos mission in 1980 was far from being smooth since 
very serious hurdles were encountered in the ESA committees. This process is illuminated here 
by means of documents from the time and by recent correspondence. The evidence leads to 
conclude that in case the approval would have failed, Hipparcos or a similar scanning astrometry 
mission would never have been realized, neither in Europe nor anywhere else. 
www.astro.ku.dk/~erik/HipApproval.pdf 

 

No. 4 -  2007.12.10: 

From the Roemer mission to Gaia 
ABSTRACT: At the astrometry symposium in Shanghai 1992 the present author made the first 
proposal for a specific mission concept post-Hipparcos, the first scanning astrometry mission 
with CCDs in time-delayed integration mode (TDI). Direct imaging on CCDs in long-focus 
telescopes was described as later adopted for the Gaia mission. The mission called Roemer was 
designed to provide accurate astrometry and multi-colour photometry of 400 million stars brighter 
than 18 mag in a five-year mission. The early years of this mission concept are reviewed. 
www.astro.ku.dk/~erik/ShanghaiPoster.pdf 
Presented as poster at IAU Symposium No. 248 in Shanghai, October 2007. Only the first three 
pages appear in the Proceedings. 
 
No. 5 -  2008.05.23, updated 2008.11.25.  
Note in 2011: See further update in www.astro.ku.dk/~erik/History2 

Four lectures on the general history of astrometry 
Overview, handout, abstracts at:   www.astro.ku.dk/~erik/Lectures.pdf 
Brief overview :      
   Lecture No. 1:    

Astrometry and photometry from space: Hipparcos, Tycho, Gaia 
    The introduction covers 2000 years of astronomy from Ptolemy to modern times. The Hipparcos mission 
of the European Space Agency was launched in 1989, including the Tycho experiment. The Hipparcos 
mission and the even more powerful Gaia mission to be launched in 2011 are described. 
 
   Lecture No. 2:   

From punched cards to satellites: Hipparcos, Tycho, Gaia    
    A personal review of 54 years development of astrometry in which I participated. 
 
   Lecture No. 3:   

The Depth of Heavens - Belief and Knowledge during 2500 Years 
   The lecture outlines the understanding of the structure of the universe and the development of science 
during 5000 years, focusing on the concept of distances in the universe and its dramatic change in the 
developing cultural environment from Babylon and ancient Greece to modern Europe. 
 
   Lecture No. 4, included on 2008.11.25: 

400 Years of Astrometry: From Tycho Brahe to Hipparcos 
  Four centuries of techniques and results are reviewed, from the pre-telescopic era up to the use of 
photoelectric astrometry and space technology in the first astrometric satellite, Hipparcos, launched by ESA 
in 1989. The lecture was presented as invited contribution to the symposium at ESTEC in September 2008: 
400 Years of Astronomical Telescopes: A Review of History, Science and Technology. The report 
submitted to the proceedings is included as No. 8 among “Contributions to the history of astrometry”. 
   


