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INTRODUCTION

Reliability became a strong requirement for EVN VLBI stations. Money investment and
human efforts spent into the network observations put a more serious demand in
producing good data. Uniformity in good ciuality is also fundamental, because bad
recorded data coming from few stations affect the achieyable quality. The 1995°s TWQ
meeting held in Dwingeloo found all friends sensitive in this direction and a common way
was chosen to produce a test procedure to check the equipment involved in the
observations. The checklist and the check procedure presentedd in this report are this first
atteropt to standardize inside the EVN the testing operations.

The following pages will show a form that should be filled before the start of a VLBI
session and in any case periodically between sessions. Every test is strictly related to the
receiver that should be,used, while the aim is to test the full acquisitiop rack in despite to
the observation mode. Few checks are also dedicated to more marginal equipmegt such
as the meteorological station. It ‘mrinclurded a h'stﬂ rof mléé u; 't-”ol]ow"when the tests are
performed in order to define what to Jook at and what to accept. |
The final acceptance for the equipment is responsibility of the Technical Friend and the
knowledge of not good performances should act as stimulus to correct the problem more
then stopping an observation.

A more easy way to collect data has been developed in a second moment as Internet
hypertextual form. This page can be filled in the appropriate boxes and a filgjis produced
including session and station information. The present version is lc;cated in the Noto Web

server “‘hitp://freccia/checklist/checklist.html”. A centralized version of the produced files

ig éxpected in the JIVE Web.



We should like to thank all the people who helped us to produce this checklist and we
invite everybody to furnish comments in order to obtain a better and more useful version

of it.
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STATION CHECK
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Check List Compilaticn Notes

{

#1 Band(s).
wWhat iz to be indicated: the receiver band to be tested.
| 7

How to perform this test: check whethex éhe reiéiver connected /
to the DAR is what ydir schedule \file
requires.

What to accept: | The gcheduled receiver.

#2 rocal osgillator frequency

what is to be indicated: the freguency to be used az LO in the
receiver synthesisex.

How to perform this test: it stroengly depends on the receiver
itself (read the remote synthesiser
frequency set, lock from external
conmector USLing a countex, etc.).

What to accept: Youx Ltation specific value.

Notes: If more than one LO is usad check for proper values of all.
#3 local oscillator amplitude

What is to be indicated: the amplitude to be uzed as LO in the
receiver synthesiser.

How to perform this test: it gtrongly depends on the receiver
itgself (read the remote synthesiser
amplitude set, look from external
copmector using a spsctrum analyser,
ete.).

What to accepht: Your station specific value.

Notes: If more than one LO is used check for proper values of all.

#4 Vacuum

What iz to be indicated: the vacuum if the receiver is cooled

How to perform this test: ‘ it strongly depends on the receiver
steelf (read remotely the value, look
at the external gauge, etc.).

What to accept: vour station specific value.

Notez: If more than one receiver is involvaed check for proper values of all.

%5 Cryogenic tenperature

What is to be indicated: If the receiver is cooled the
gxyogenic temperature.

How to perform thig test: it strongly depends on the receiver

itself (read remotely the value, look
at the external gauge, etc.).



What to accept: vouxr station gpecific value.

Notes: If more than one receivex is invelved check for proper values of all.
t

6 Polarisation(s)
what iz to be indicated: the receiver circulay polarisation.
How to perform this test: check :Zether the recelver
' polaridation channel connected to
3he DAR is what your schedule file
equires.
What to accept: The scheduled polarisatiomn.

A
Notes: Lf you have a more direct way to perform a real check please indicate.

#7 Tsys on BEC

what is to be indicatec‘l:l the system temperature determained
uging the videoconverter total power
indication at the observation
frequencies.

How to perform this test: uge your standard procedure to
produce Tsys measurements
using the videoconverters in the DAR
(noise diode, cal signal, etc.)

what to accept: 1 The typical system cemperature
related to the receiver should be
uniform all over the band oxr in any case
should be what you normally have
(a plet for all the bandg is to be kept
as reference). |

Notes: write comments, if interferences affect the measurenent.

#8 Tsys on IFD
H i

What is to be indicated: rhe temperature system determined
using the IFD total powex indication
?t full band. !

How to periorm this test: use your standard procedure to
produce Tsys measurements using the
IF diztributor in the DAR (noise
dicode, cal signal, etc.)

What to accept: The typical system temperature

related to the receiver,

Notes: write corments, if interferences affect the measurement.

#9 Pand plot visual check

what is to be indicated: whether the receiver band is OK or
KC. \

How to perform this test: perform a visual check using the

spectrum analysar and comparing with
a typical plot of the recsiver,

What to aceept: The recejver zand is congistent in



What to accept:

!

1.
during the antenna tracking.

the parameters reguired by your
specific station set.

Notes: If no subreflector is present does not apply.-

#13 Pivpt

What ies to be indicated:

How to perform this test:

What to accept:

#.4 Cleock offset

What is to ke indicated:

How to perform this test:

What to accept:

#15 Station 1PPS - DAR 1PPS:

What 1s to ke indicated:

How to perform thisz test:

What to accept:

#1686 5 MHz presgence

What is to ke indicated:

How to perform this test:

What to accept:

#17 Coherence test

azimuth and elevation poinging exrrors,
source azimuth and elevati at test time.

use F§ £ivpt dermand with a source at
about 45 dsgree in elevation.

pointing errors less than 0.1
beamwidch in both axis or in any case
in the limit you accept (to indicate).

the formal ycleck offset.

getting the§value from your T&F
station digplay or uzing GFS reading.

the time offset should be monitored
every day in order to c¢heck maser
operation. The valus should be in
agreement with the known clock rate.

.2n upper limit of 10 microsec can

be accepted to allow fringe search
to be guick.

the difference in time betwesn the
station 1PP3 and DAR 1PPS.

fox the VLBA forxrmatter use a two channel
oscilloscope and menitor the rising edge

of the station 1PPS and the resynchronised

1PP8 (SYNC) in the DAR. In the MKIIIa formatter
an error indication is in the front panel.
Check if ite set is correct.

the time difference in the VLRBA formatter
should be about 420 ns (262+-20ns + delay
between positive edge of station 1PPS and
the following rising edge of 5 MHz).

in the MKIIIa formatter no error indication.

whether or not station $ MHz is
present at DAR ané receiver

use an oscillosceope and a counter to
nonitor.

amplitude as defired at vour station
{(usually 13 dBm).



#10 Cal signal ampli?ude

What ig to be indicated:

How to perform this test:

What to accept:

#11 Cal signal phase

What is to be indicated:

How to perform thisg test:

What to accept:

12 Subreflector position

What is to be indicated:

How to perform this test:

ypical pleot (a plot foxr all the bands

Fmplitude and frequency range to the
ig to be kept as refexence).

cal s*nallamplitude as read in the
28 recPrding tracks.

cal signal is injected in the RF and
it appears in the USB setting the
videoconverter freguencies as XX.99,
A tape is recorded in mode A in any
pass # and then read back and signal
amplitude detected with DOQA (VLBA) o©
running PCALR (MKIIIa). The same is 7
done for LSE setting the
videoconverter freguencies as XX.01.

In the firstc case the amplitude of

the ¢al signal should be present only
in the tracks asgociated with the USB,
in the second caze should be detected
in the LSB tracks. The amplitude has

to be a few percent of the Tsys and
approximately censtant for all
detecticns. Dga prodedure for VLBA
terminalg in FS should produce values
in voltage pexcentage in the range 3-10%

cal signal phaze as read in the 28
recording tracksJ

cal signal is injected in the RF and
it appears in the USB, setting the
frequency of videoconverters XX.98.
A tape is recorded in mode A in any
pass # and then read back and signal
phase detected with DQA (VLBA) cor
running PCALR (MKIIZa). The same is
done for the LSB, setting the §
frequency of wvideoconverters XX.01.
Two readings should ke done in crder
to check the phase stability in both
clreumstances.

In the fiist case the phase of the

cal signal should be constant cr

slowly varying only in the tracks
associated with the USB, in the second
case should be constant or slowly

varying in the tracks associated with the
LS2 chamnnels. In any casze the variation
depends cn the receiver frequency and

the signal amplitude. It may change

from track o track.

subreflector position in X,¥.2z1,%22,23
axis.

check the position to be used if the
subreflector is fixed or the
parameter file if it iz moved



'

What is to be indicatéé: whetner or not the maser ix working
properly.

How to perform this test: connect a =zeparate 5 MHz to your
phase cal reference input. Separate
means coming from a different atomic
clock guch as a rubidium oxr cesium. Loox
at the 10 ¥Hz phase cal signal on a
scope triggering with the frame sync
output of the formadter.

"hat to accept: the signal might drift slowly, but
‘ should be stable. The test fetects a
useless mager and data willalxeady
be very poor,\before the tept can
detect a probltm but 1t's a'way to
got the feelind of maser opexation.

Notes: the test is possible only a secondary atomic clock is present.

#18 Temperature - temp. calibrator

What iz to be indicated: external temperature coming from your
meteorclogical station and
temperature as read from a

calibration thermometer.

How to perform this test: read from your meteorological station
and calibrator.

What to accept: difference srmaller than few degree.

Notes: the test is particularly important if the station is involved
in geodinamic¢ observations.

#19 Humidity - hum. calibrator
What iz to be indicated: external huridity coming from your
metecrological station and humidity

as réad from a calibraticn gauge.

How to perform this test: read from your metesrological station
and calibrator.

What to accept: difference smaller than 1C %.
Notes: the test iz particularly important if the station is involved
in geodinamic observations.
#20 Pressure - temp. calibrator
What iz to be indicated: external pressures coming from your
meteorological station and pressure

as read from a calibration gauge.

Hcw to perform this test: read from vour meteorclcgical station
and calibratdr.

What to accept: difference smaller than few mbar.

Neteg: the test is particularly impertant i2 the staticn is involbed
in geodinamic observations.
\

#21 BBC lock status



what is to be indicated:

How to perform this test:

Wwhat to accept:

i £ videgconverters are lockec in
their operative range.

using F5 set three fresguency values
(low, medium, high) and check
whether or not the LO 1is lechked.

logk in the three points.

Notes: when using reduced band number of point c¢an be reduced.

422 BBEC signal level

What is to be indicated:

How to perform this test:

what to accept:

Notes: if a different measurement is used,

#2723 Formathtexr time - UT

what is to be indicated:

How tc perform this test:

wWhat to accept:

#24 FS time ~ UT
wWhat ig to be indicated:

How tc perform this test:

What to acceptht:

25 Patch panel check

what is to be indicated:

How to perform this test:

wWhat to accept:

#26 Recorder wvaguumnm

what is to be indicated:

total powexr level coming out from the
'1SE and LSB.

i
remove irnput signal and read zero levels,
then usinc FS5-set the cbservation
frequencies and read the total power
detected. Then set the same frequency
and read the total power.

at zero level counts not grsater
than 500, with nosmal input signal valuss

in the range 10 K - 20 K (16-bit
conversion) .

normalize in the range 0-65535.

i
differdnce between formatter time
and UT

read the formatter zime and compare
with your UT clock.

0 sec.

difference between F5 time and UT.

read the FS time and compare with
your UT clock.

0 sec.

if the patch panel configuration is
right (only MKIZIa&).

compaxe your patch pansl
configuration with the configuration
related to the observation mece.

tne configuration of the observation

mode of the schedule file:

1
vacuum level of recorder.



How to perform this test: lozd a tick tape and look at the vacuum
gauvge of the racoxder.

What to accept: near 10 (inch of water)
J
#27 Tracks® bandwidth and eye pattern
What is =o be indicated: \ if bandwidth comihg from the playback
is OK or not for the 2§ xecording
tracks.
How to perform this test: ~ leeok at the signal coming out from

the monitor of the read electronics
using an oscilloscope and

a spectrumianalyser reproducing

s signal recorded in mode A with 2MHz
bandwidth. Check all the tracks.

What to accept: in the oscilloscope the ‘eve’ pattern
chould be well defined (keep an exanmple
of good and bad tygpe) bandwideh should
appear flat up to 2NEz with a level of
about -25 dBm.

#28 FWD-REV shift i i

what Le t£o be indicated: the shift in tape position betwean a
track recorded in fcxward and then in
reverse direction.

How to perform this test: record a track'in forwaxrd and in
reverse direction and using the F3
peak command detsrmine the
difference in the pcsition.

wWhat to accept: values less than 50 microns.

£29 270-135 speed shift |

what is to be indicated: the zhift in tape pesition betwaan a
track recorded at 270 inches/s and
then at 13% inches/s.

How to perform this test: record a trdek in rward at 270 in/s
and then at 135 in/E. Reproduce and
using the F3 peak command
determine the difference in the
position. Repeat in reverse.

vhat to accept: values less than 20 microns.

¥30 LVDT scale calibration

What 1s to be indicated: position track adjacent to tr#ls on
borh sides.

)
How to parform this test: record the tracks 14, 15 and 16 at

zero calibrated position and then
playback uzing track 15 in the
position -6§2.5 and €82.5. Determine
the peak poiition.



What to accept:

#31 Paxity errors FWD

What 1ls to be indicated:

How ¢ perform this test:

What to accept:

#32 Parity errors REV

Wnat is £o be indicated:

How to perform this test:

wWhat tc accept:

£33 Nitrogen £low

What iz to be indicated:

How te perform this test:

What to accept:

#34 Internal rec. humidity

What is to be indicated:

How to perform this test:

What to accept:

#35 External rec. humidity

What is to be indicated:

errors less than 10 microns.

the parity errors of a forward
recording.

record in mode A in forward and use
the check2al precedure to get parity

errors of the 28 tracks.

i

typical result of a good recording
statuz is 0. The liskt is 600. Values
greater than 6C0 indicate & head to
lock at carefully to evaluate its

performances.

|

the parity exxoxs of a reverse
recording.

record in mode A in reverse and use
the check2a2 procedure £o get parity

errore of the 28 tracks.

typical result of a good recoxding
status is C. The limit is 600.Values
greater than 600 indicate a head to
look abt carefully to evaluate its

performances.

nitrogen or dry air £low coming to

the recording heads.

read the flovmeter placzed in the

recordex.

values between 5 and 10 1l/min are

typical.

humidity read inside the tape cabinec

»f the recorder.

check the vaive using a humidity
gauge placed near the headstack.

values under 40 %, typical values

should be between 30 and 4C %.

humidity as read outside the tape

cabinet of the recorder.

/



How to perform this test:

where the recorder is placed.

What to accept: values under 40 &.

Notes:

the external humidity value is to be ‘controlled because 1s
for the humidity inside the recorder.

check the humidity wvalue in the room

‘source’

TOThE P17
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