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Basic info about Metsahovi Radio Observatory.
Quasar research in MRO

Current state of observation software/system in
Metsahovi

Future prospects



Metsahoevii Radier Onpsenatery (IVIRO)
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13,7-meter radio telescope
~20 personnel
Activities:

Long term, high frequency monitoring of

v -

guasars (main project)
Planck co-operation
VLBI

Solar observations
Education

Instrument development

Separate institute of Aalto University.
Founded in 1974
Located in Kirkkonummi,

Finland

jjﬁ :
e




Quasalr researnch at Metsaioewv

¢ Long term gquasar observations since 1980.
¢ Freguencies: 22, 37, 87 GHz

¢ > lime series data for studying the variability.
and structure of Quasars

3C273 @ 37 GHz
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Quasall GRSER/AlIoNS

24 h/day, year round > Good data points often
enough

Independently developed observation seftware
e Renewing in progress
No dedicated observers > Staff observes among

other work

o Different skill levels = Flexibility needed from
observation software

e Observing shifts: 1-7 days / person

Climate and weather challenges:
e Snow, ice, moisture > Dome & dome heater



Current ehsen/ation; sy stems & Seliware

L 4

UI: A Linux VNC remote desktop

Observations can be made remotely from
basically anywhere

Semi-Automatic observations possible with an
observer-defined list

New low level observation tool operational for ~
1 year ("Measure”, command line tool)



V/INC deskiop ior 6RSERNAIGRS:

BEwatch_results2 on dagger
File Edit VWiew Terminal Help

Mean result: 337.3972 +- 0.7933
6. 15639

Time: 2010-06-29T14:18:53 Frequency: 37 Mode: CAL User-agent: measurel.&d
Generator: collect-resultsl. 85
Observer: MK

Cycle: 4

Location: Az: 0.08, EL: 45.00
Location: Az: -0.00, EL. 45.80
Integration time: 151s

Real time: 233s

Mean result: 337.39535 +- 0.6033

Results display

B Terminal
File Edit View Terminal Help

Mittaajien infokanava

16: 42 [Users #mittaajat]

16:42 [ kurpitsal

16:42 -1- Irssi: #mittaajat: Total of 1 nicks [@
ops, @ halfops, 8 voices, 1 normall

16:42 -1- Irssi: Join to #mittaajat was synced in 1

[#mittzajat] | |

7.9569

Time: 2010-06-29T14:18:54 Freguency: 27 Mode: CAL User-agent: measursl.&d
Generator: collect-resultsl. 85
Observer: MK
Cycle: 4
Location: Az: 0.08, EL: 45.00
Location: Az: -0.00, EL: 45 .80
Integration time: 151s
Real time: 234s
Mean result: 337.9535 +- 0.6033 [FINAL RESULT]
7.9589

B Terminal
Eile Edit View Terminal Help

OK, @. 023000, -0, 15208

azeloff

0K, 0. 083800, -8. 815000

azel

OK, -38. 244549 37. 567334, -38. 247488, 37. 582455
azel

OK, -38. 239314, 37. 56ETG0, -38. 242220, 37. 583848
azel

0K, -38. 327361, 37. 5696459, -38. 410086, 37. SE4240
onsource

0K, 0. 080814, -0. 088811, 6. 002889

Y screen on daqger

antcon > Ok,-36,978934 37 8096182 . -36, 980897, 27, 911322

data < log contobs HEASURE azel=-3E,572934,37,896182 ,-36,980897 37, 911323
data > 0K

data < log contobs INTEGRATE start E 2

Direct antenna
control/info

F

<
data > 0K
data < log contobs INTEGRATE stop E 2
data > 0K
antcon < OMSOURCETIME
antcon > OK,26,891339
antcon < pp_beamYaw -E8
antcon > 0K

Antenna control

BH offset view - O
Eile Edit View Terminal Help

antcon < OWSOURCE

antcon > SL,0,172340,-0,172340,.-0, 000015
antcon < OWSOURCE

antcon > 50,0, 015860,-0, 010860, 0, 000054
antcon < OMSOURCE

antcon > 0K,0,002233,0,002231 ,-0,000091
antcon < ONSOURCE

antcon > 0K, 0,002331,0, 002330, 0, 000035
antcon < OMSOURCETIME

antcon > OK,0,B20008

antcon < OMSOURCE

intcon Ok 0, 001089, 0, 001089 -0, 000035

BEorbit:2... || ‘kurpits... [Ewatch ... |X screen...

-= 37 GHz Az-/ELOFf (deg) @ 2010-05-28 12:46:45 =-
El| N [ s I W [ E

15| NA / MNA |-.002/-.01S| MA / MA | NA / NA
20] NA f NA |-.002/-.015] MA f MA | NA F NA
25| MNA / NA |- 006/-.015] MA f MA | MNA F NA

Antenna offsets

— _ — _ — _ — _
50|+ 006/ -. 015 |+. BOL/-. 015|+. 007 /-. 018|+. 0D4/-. 016
S5|+. 004/ -. 16| +. 006/ -. 015 |+. 007/ -. O18|+. 005/ -. 016
60|+, OB/ -. 016 |+. OL4/-. 015 |+. 014/ -. O17|+. 009/ -. 012
G5 |+, 002/ -, OL6 |+, 14/ - 015+, 014/ -, @17 |+. 014/, Q17
Press <Return/Enter> to refresh. Ctrl+C to exit




SKy/map/ & sources #altoliStEgenerator:

/ i 0 , List type: Cnths: ® measure: ® meas-test: @
/,.-/;B A @"GC7&27 L 2 O * 22CHz slql'view&ilots: d

° . . Observer:
.'. D‘. e. . ‘
L . \ . Target info: | Currently set UTC-time:
& / B -i PN " SOUrce name Year Mon Day @ Hr
- S 4N\ ° FE 3 O -
A © . \' ‘ Alt: Az RPUET DR 0 455376.042582
- Regetsat

o A @ -\
Autolist:
\ _* +—\ Beo time~Dur ~AzOfP*EIOff~S Name

*Ohs. Type

»
~ / Observation parameters:

/' 5p: M (Observation type for the next target)
/. RGN 1500 % elid o000 [otelid 0.000
Add cal/tau: Select target:
— e 0000+212
» ‘ N5
\, / Week: 26/2010 C 4 -
s _—3010.06.28 1302 @37 GHz PRI
— | co SR o O
®cal “Gg/Cg+IG #5p /\Priority 2 OMarked w/ RedStar VP E45 dE
M1 - Mf *BLO+rest[Priority 3 ™\ Selected target #Not due =M _
Custom measurement: QISR R Tals=RR=T ) RT Sky View _
N N G meo2 ist |
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SKY :jc S SOUNCES T rautolistigenerator:

] e , . 2 List type: Cntbs: O measure: O meas-test: @®
o & - " # / ° 22 GHz skﬁ view & ilots d

¢ QAGC702Z ot - " : O\Q 8 ®  Observer:
SN */ se [
. / A . \é] * Target info: | Currently set UTC-time:
¢ LL7,) a e ¥ . Source name Year Mon Day @ Hr

O N - 0 N

.]u]lanD |l 2455379.1167360:

Autolist:
Be g nme~Dur ~AzOfP"EIOff~S Name*Obs. ‘- £

Observation parameters:
5p: M (Observation type for the next target)

o ¢ [ +-ot: CXIER =t ENGENN

Add cal/tau: Select target:

Add

‘I.“ 4C29.45
N 4 5 Trail
\ Week: 26/2010 N30 Commands:
“2010.07.01 14:48 @37 GHz e

@®cal “Gg/Cg ~IG #5p APrlorlty 2 O Marked w/ RedStar VP ! s R
M1+<Mf  +BLO- restE]Prlorlty 3 ~\Selected target #Not due

Custom measurement: i

Dur. in real time (s): §

Add custom me nen =30

RT Sky View




SKY/Map) & SOUNCES 5 “autolistigenerator:

:@m
e N . - . ) O . (@)
@ ® /7‘,{ Z\ o \.‘\_\\ A .Llst type: Cnths: (U measure: () meas-test: @

@
K | g by 2 A ° 22 GHz sky view & plots: W
N f\\\.\.m "8 ®  Observer:

=

® \\'\o 3 s O
A o« A * Target info: | Currently set UTC-time:
\L\\ P oy Source name Year Mon Day @ Hr

Ivlin
S A I - O N

Alt: Az C.Az AUERBRY 2 4553791167360

a{ ANl <2 5938 224196 | 44.1 965 | [Ty

- N 0J287 @ 37 GHz
\ a \
f Y =5

oo
C;f A 0. ,]|
‘ V"‘l / 3
£
. 5
03287 [‘/—j\" / "
o ® /
®
= /
\\‘ /
/ ina
\\\‘ \_— Week: 26/2010 s ' o 1“’
s ___—2010.07.01 14:48 @37 GHz Commands:
e tau

@®cal *Gg/Cg+IG #5p A\ Priority 2 O Marked w/ RedStar /P
M1+<Mf  +BLO-<rest[]Priority 3 “Selected target #Not due

Custom measurement; [0 0l Rmttlsle =} sweep

Dur. in real time (s):

Add custom measurement

\ex}
o
=
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Problems & soelutions

¢ Adding sources for observing not flexible enough
- A dynamic list

Automatic or manual adding ofi sources while antenna
IS observing

+ Info on conditions plentiful but scattered:

- A.I. to interpret data from weather & other
SENsors

+ No real time info on flux calibrated results
compared to long term results:

- Automatic real time “result interpretation”



FUtUrE PrESPECLS oK elhS: Seitwealre

¢ More autonomous, more flexible to use

¢ Moving towards completely automatic observations
- System observes using:

o \Weather, receiver parameters, source priorities,
observation history, antenna offsets...

- High Quality data from gquasars with a fraction of
current workload



Thank yeu!

QUESTIONS?



