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TFRM - THE EARLY SPACE AGE

* The Baker-Nunn Cameras (BNC) were built by the
Smithsonian Institution at the beginning of the space age as
the American solution to track the first artificial satellites.

* The U.S. built around 20 of these cameras and were placed
in different countries to have global coverage. One of them
was installed in San Fernando (ROA), southern Spain.

* Extremely high quality telescope optics and mechanics.
Huge FoV (30 deg x 5 deg) over a curved photographic film.

The fiery reentry and breakup of the rocket body that launched the Soviet satellite Cosmos 197, as seen during the begin-

ning of the carrier’s last revolution around the earth. This photograph was taken by Francisco Cano on the morning of

January 8, 1968, with the Baker-Nunn camera at the Smithsonian Astrophysical Observatory’s satellite u‘;‘u:kmg station at

San Fernando, Spain. Breaks in the image were caused by the rotating shutter of the camera. A smoke train was visible for
more than a minute. Final decay was probably halfway around the world in the South China Sea.

222 Sky AND TELESCOPE, April, 1968



TFRM - A PROJECT ACCOMPLISHED

Once the refurbishments were finished and after
a testing period carried out in San Fernando, the
BNC was definitely moved and installed in the
Observatori Astronomic del Montsec (OAdM),
Catalonia's Prepyrenees.

OAdM

Lat = 42° 03' 06" N
Long = 00°43'45" E
Height = 1570 m MSL
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Official TFRM opening
September 16, 2010
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TFRM - CAPABILITIES

| £ Next Candidate Target

* The telescope is very well suited for sky surveys aiming to

detect space debris, NEOs, asteroids, comets and | “mﬁ —
extrasolar planets by transit. 2 10521 074.0263 120.0926
- . . . . Earth Sat, Mag 2.0
* The TFRM can track objects in any orbit with just
1 I 1 I I 1 1 : 8:45:43.2 dRA: 2266.53 = -66:20:36
introducing their orbital elements, surveys in a given orbit ,_ B Ly e e i
can be scheduled and the software is able to control the : 13477 A 13333 PA: 56:36:53
. -2:29 Rises in &an Transits in 837
camera shutter during an exposure. N S TR

* The timebase accuracy is assured below the ms by a
LANTIME M200 GPS time server.

* Currently TFRM is in a commissioning period, expecting to
collaborate soon in international SST programmes.

Detail of robotic tracking images of GEO, MEO and LEO satellites.
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TFRM - INTERNATIONAL COOPERATION IN
SPACE SURVEILLANCE & TRACKING

v' Although the telescope has multiple astronomical applications,
we intend to devote a significant part of observing time to space
surveillance programs. In fact, the TFRM is now one of the asset
with which Spain contributes to the ESA for the future SSA / SST
Programme.

v We thought it might be perfectly compatible to open a line of
collaboration with the successful International Scientific Optical
Network (ISON).

LN
1SS0 J Russian Academy of Sciences
L) Keldysh Institute of Applied

Mathematics

ISON: Existing Structure, Tasks,
Characteristics and Further Development

Molotov |., Agapov V., Akim E., Sukhanov S.
Keldysh Institute of Applied Mathematics, RAS

8th US/Russian Space Surveillance Workshop
18-22 April 2010, Wailea, Maui

and Blue circles — ISON observatories
npe circles — other Russian observatories providing [ollow up observations
Red circles — foreign observatories collaborating with the ISON
and White circles — ISON observatories in preparation



CrNACUBO 3A BHUMAHUE
MUCHAS GRACIAS POR SU ATENCION

First robotic observation.
18 FEB 2011, Full Moon.
Snapshots taken from the OAdM
IP cameras.
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