The Yebes RAEGE telescope
Telescope control, commissionning
tests & results
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Rembote telescope control

Basic commisé'iohing ’fés’rs .

Local c.onnechon and da‘ra ’rr'anspor"r
. RFT at- S band |

Gam efflcuency and SEFD

VLBI obser'vahons & r'esul’rs . .
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ICD: Interface Control Doelfﬂlent S

Interface between the nemote control and the ACU

2 Category of co.mmqndéf‘ .

“Positioning

* Pointing corrs. -

Time source

Master setting
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* Description of ’commqhd parameters

~ Az/El Ra/Dec traeklng tables
Az/El Offset tracklng tables:

M2 Offset tracking tables

M2 Offset e_le_ve_1t10n depen-den.cy
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‘ .Desci"iption of status words and fields,
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How to command and read the ACU I‘Bmotely
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.« QOurside: remote commanding and réading

-.x Sockets
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.« . The Fié‘ld System connéction'.

‘ Shared memory: semaphores (new source, new LO, stow antenna, ... )

variables - - )
. . ) )

- . ‘

‘Semapho.;"é ac’r*n'ed ‘_“ A ‘ .Sfenc‘i strucfure & ID=1 ) )
'Semaphor'e deac;rl.va’r.ed <= Structure back & ID=0

¥ *

‘Lbda‘re's‘har'ed memory . oo T
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Exporting the qué

® Usedat:’.

. Ishioka (for the commissioning phase - Toyo) - )
® Will beused af: -

. Ny -Ale'sund_

' Other anteninas by MT-Mechatronics ?
® Connection to Field System easily adgpted to a twin telescope

@ Code'is free for p'u'_b'lic' fnsTi’ruﬁdns .
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- Some commissioning tests without receiver

Velocity & Acceleration Azimuth axis
225 degs, -= 45 degs.
Az Velocity ——
Jeration ———

Az, Ppsition —s— . ’
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~ Some commissioning tests without receiver

Velocity & Acceleration Azimuth axis
225 degs, -= 45 degs.

Az. Velocity —+——
ARtHidaaeleration ———
Dsition  ——

Horizontal offsets while tracking [Horizontal coords table]

Elvs Az offsets —+—

10 15

time [secs]

Az Offset [degs]




~ Some commissioning tests without receiver

Velocity & Acceleration A
Test to check if offset tables use Az or Cola

225 degs. -= 45 ¢

" Pointing drift at mid EI (52 degs)

El (degs)

1315 132

130 1305 131
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time [secs] 128 1285 129 1295

Az Offset [degs]
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.+ .. :Local connection and data transport

* Data is ’rr‘ansfer'r'ed via opTucal flber fo the 40m backends room

Current-backends: Con’rmuum detectors . . 2 o
. VLBI ‘backend-s:.DBBC + Mark5B+
o‘ - . ' ™ . " L] ‘
Pttt X & ;.g . . Data / Control
res.. . Tl N g & + Multipode fiber | *
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~Data Path |
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® 1x 5BBC2 (4 IFs)

3 x 500 MHz (2 VSI)

© 1x Mark5B+
Max: -2 Gbps (1x 512 MHz)

® Phase cal (5 M!Z pulses)

@ Cable measuremeh’r.' .

e

VLBI equipment

0 2 X DBBCZ wﬁrh FllGlOG
. 2x4x1 GHz (VDIF)

e 1 (or_"2‘) % Marké

- Max:jl_(‘: Gbps - &

© Phdse cal (5 MHz pulses)

® . Cable measurement
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_ The three band recelver he

Sband. . 2.2-27 500 RCP/LCP. é
X Band '7.0- 95 '+ 950  -RCP/LCP-. 0120 / 20 mHz
ka, band 28.0- 33. 0 .500 . :RCP/LCP o1 20 / 2Q mHz
.‘ ' . - ‘
| . “*l.' . . '
. # : ) N
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Mam characterlstlcs of the anteﬁna

| 1700
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S band. _* N ~7o °/o'

XBand = ~70 %
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- Main characteristics of the anterina -

Gain observations. Raege 8.4GHz [September 2014]
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- Main characteristics of thé antenina *
PoihTing'RM$ for ’r'he.'whole_s_ky: ~40"" (X band) '

Pointing taccuraty: 10 y

s An extreme case of pointing model correction at'8 GHz



- RFI a problem at low fre: uencies
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- RFI 9 roblem at low fre uenéies

RFl at S band (13.2m)

RCP Az=225, EI=90
RCP Az=225, EI=60 |
RCP Az=225, EI=30
RCP Az=225, El=5
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1800 2000 2200 2400 2600 2800 3000 3200
Freq. [MHz]




- RFI, a problem at low frequencies -.
RFI at S band (13.2m)

RCP Az=225, EI=90
RCP Az=225, EI=60 |
RCP Az=225, EI=30
RCP Az=225, El=5
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In the ITVS netwo_rk

. ® Experiments: |
R4663 (first fringes, only X band) |
R1675, R1677, R1678; R1679, R1680 (S + X bdnds)

@® Since April 14,_2015:‘_ once_.péﬁ week R_l'% R4 sessions

® R1675 produced first coor'dma’res (Leomd Pe’rr'ov) ’

siduals -----r-|r|-4r-m1- of 20-30 ps. That is usual for this

Uncertainties:

global
- 7 g 0.088 3 3 1 global
. : P 7 mnp : 7 mm 0.474 mm 3.130 mm 3.130 mm global




In the IVS netwo_rk | .

. ® Experimen’rs:' | |
R4663 (-fir's’r ff‘ingeé Onlly X'ban-d) . ?)Q&\“ U
R1675, R1677 R1678, R1679 R1680 (S+‘ {& eﬁ“b

K

@® Since April 14,_2015:-_ once_.péﬁ week R_l'% R4 sessions

@ R1675 produced first coor'dma’res (Leonld Pe’rr'ov) D. .

s were in a range of 20-30 ps. That is usual for this
) -:::--rnn~n’r

Uncertainties:

7 mm  global

25 ' ' -2 3,704 3 -'I"I-l mm global
. 847 3 & - 47 mim T T e J|.:,|:,;3|
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Ka band (32 GHz) fringes between Wéttzell-& Yebes

Mkd/DiFX fourfit 3.10 rev 1009 i 0059+581.ydejfs, No0ODOS5, WL
rrltit dels WE1;||]2113N- HA.E(IEJ\EI:IIEEI. fgroup K, pol RR
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