. GOBIERNO MINISTERIO
" > DE ESPANA DE FOMENTO

INSTITUTO £,
GEOGRAFICO ‘ ,
NACIONAL & o'

Yebes Laser Ranging Station (YLARA)
Development Status 2019

B. Vaquero Jiménez, ].A. Lopez Pérez, ].A. Lopez Fernandez, P. de Vicente

Yebes Observatory, Technology Development Center. Instituto Geografico Nacional (Spain)

* 4 *

European Regional

Development Fund
Investing in your future

= Dome

- Slit-type

= Telescope and mount
- Biaxial telescope, AZ-EL mount, several focli
- Recelving system 50-80 cm
« Transmitting system 7-15cm
- Beam pointing accuracy 1-5”
- High slew rate
« Minimum tracking elevation 10° - 15°

- Two possible configurations: Coude path and
piggyback solution

- 4-6 m diameter

= Time and frequency system: H-Maser (EFOS _C,
T4 Science SA), GNSS Synchronization system
(Meinberg Lantime M3000)

= Sky security and station safety: Radarcape ADS-
B, FLARM AT-1 receiver, OMEA-8C all sky
camera, Boltwood could sensor

= Meteorological sensors: temperature, humidity
and pressure sensors, rain detector, pyranometer,

Laser subsystems

= Transmitting laser system
- Repetition rate > 1000 Hz (adjustable)
- Pulse width <25 ps
- Wavelength 532/1064 nm (Nd:YAG — Nd:Van)
- Energy 0.5-5mJ
- Adapted optic to 532 and 1064 nm (laser wavelengths)

Detection package
- CSPAD (QE 30%), telescope location
- CCD Camera
- Flexible to add other detectors
- Field of View 10-60”
- Daylight filter bandwidth 0.15-0.5 nm

Calibration system: accuracy < 1mm
Range Gate Generator: 50-1000 ns width

Event timer: Riga A0O33-ET/USB.
- Resolution 3-4 ps / Precision =5 ps

Laser safety: glasses, warning signs, secure windows and doors,
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YLARA-Yebes Laser Ranging Main Objective: Observations to satellites equipped with retro-reflectors (mainly geodetic satellites and GNSS),
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General requirements in frassti:scture sub]z;z‘ic(:ems sublglssims Station (iontrol and -
YLARA-GP-0000 | YLARA-SI-0000 YLARA-BS-0000 YLARA-0000 YfAIf{A-OOOO Locatlon S|te infraStrUCtu re
| - - = Yebes Observatory, Guadalajara Buildin
Tracking requirements Buildin | an moé)nt | T::;s;r}l,lsttt:;n u
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= Tracking requirements = Local tie integration - Free inner space for Coude path
YT o - Satellites observations from 300 — - Invariant point AZ/EL intersection elements and access
42.000 km (night and day) - Network extrapolation <1 mm = Electrical power station: 230/400 VAC, 50
1 s - Fulfilling GGOS requirements - 2 new pillars Hz, SAI included, AC system
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Station Control and Software
= General requirements

- Command and control of all station
hardware and security components in
real-time.

- Ability to support a wide range of
hardware types and configurations:
telescope, laser, range gate, detectors,
dome, weather station, security systems,
time and frequency systems...

- Intuitive user interface to monitor and
perform all SLR operations.

- Possibility of introducing easily new
modules and functionalities. Ability to
extend the software in a future to carry
out completely automatic observations
and for the realization of observations
of space debris.

= Semi-autonomous operation of the SLR

the Castilla-La Mancha Region

Madrid (80 km)
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etc. Sky security (aircraft detection) and station safety Waming Iights, SW and HW on/off COH'[FO|, etc. station
ERDF FUNDS - ICTS INFRASTRUCTURES YEBES OBSERVATORY OVERVIEW
= Yebes Observatory is one of the Singular Scientific and & "’ Rt .
Technological Infrastructures (ICTS) in Spain, and the only one in = 3 * y = o Outreach pavillion

GNSS Receivers (2)

Local tie (20 pillars)

40 m Radio Telescope
Hydrogen masers

Anechoic Chamber

Solar Tower

13.2 mVVGOS
Radio Telescope

/ 13.2 m VGOS Radio Telescope

CORE SITE STATUS - AVAILABLE TECHNIQUES
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= Broadband Receiver (from 2 to 14 GHz)
 Dual lineal polarization, noise temperature under 25 K
« Using a quadruple-ridged flared horn (QRFH) from Caltech
* Installed in February 2016 for VGOS Broadband observations
= Yebes Low Noise Amplifiers: broadband for VGOS

Gravimetry pavilion \

GNSS Recelvers I_ocal tie
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= The complete network is composed by 24 vertex including
on it the radio telescopes and the GNSS antennas.

= Pillars are made of concrete and iron and compose by a 30
cm diameter cylinder inside a protector tube

= Phase and noise calibration modules (Yebes design) EUREF Permanent Network = Network accuracy below 1 mm :

\-Signal conditioning modules for backends (Yebes design)

Seven pillars for instrument installation and
Intercomparisons

Two absolute gravimeters (A10 & FG5)

OSG Superconducting gravimeter (Feb - 2012)
Participation in IGETS - International
Geodynamics and Earth tide Service

One SILEX Accelerometer /
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ILRS Technical Workshop 2019. Stuttgart 21t-25t Qctober




