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The time distribution used at L SO for the operation of telescopes and instruments is currently synchronized
with the GPS system. As such no calibration is needed since the accuracy provided by this system largely
exceeds the one required for our operation.

It has however been also foreseen the possibility of an outage of the GPS system, not unlikely in case of a
military conflict. All our time sources will be able to continue to operate using internal clocks (either quartz
or rubidium). In this circumstance there will be no longer an external reference and these clocks will have
to be calibrated periodically.

The worst case scenario includes also an outage of the electrical power distribution. In this case any
reference will belost.

Purpose
The purpose of this procedureisto list the steps required to properly calibrate the time sources in case of
permanent failure of the primary reference.

Scope

This procedure applies to the time sources to be used by the most accurate telescopes. NTT and 360. The
sources in use for the 220 and 154 have far less stringent requirements and can be calibrate using the
sources previously mentioned.

Applicable Documents
L SO-DSD-ES0-60200-0001 GPS independent TIM clock — J Alonso — 5/11/2002

Reference Documents
La Sillatime distribution system requirements. M Mornhinweg.

Abbreviations and Acronyms

GITC GPSIndependent TIM Clock
GPS  Global Positioning System

LSO LaSillaObservatory

OCXO Oven Controlled Crystal Oscillator
TIM Time Interface Module

uT Universal Time

UTC  Conventiona Universal Time
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Overview
The procedure is based on two capabilities of the GPS Independent Tim Clock developed specifically for this case:

1. Timecan be manually entered.
2. Anoffset can also be entered in order to adjust the current time.

Asasource of calibration starstransit over LSO is being used. In thisway the time source will providetherea UT
and not the conventional UTC as usual. Thisisirrelevant asfar as the corresponding correction factor in the control
systemsis set to zero.

DETAILED PROCEDURE
The following steps have to be executed in the order here given:

1. Manualy enter UTC into the GITC. If no adequate clock is available, a short waves receiver can be used to
listen to the WWWWYV transmission on 10 MHz. An accuracy of acouple of tens of second can be easily
achieved.

2. Distribute the timeto 360 and NTT telescope, following the related procedure.

3. Setto zerothe UTC correction parameter in the NTT TCS.

4. Perform a 60 stars pointing model using the NTT telescope and the related automatic procedure. The
residual should be of the order of one arcsecond. If the residual is larger, wait for better sky conditions and
repeat the procedure.

5. Convert the Delta RA parameter into seconds and adjust thetime in GITC.

6. Perform anew pointing model using the NTT. The Delta RA parameter should now be close to zero.

EXPECTED RESULT

After the successful execution of this procedure the time source will be set to UT with a precision better than 0.07
seconds. No further action should be taken during a period of one year thanks to the stability of the OCXO inside the
time source.
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