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40m Receivers in operation

Receiver Band (GHz) Trx (K) Polarization Comments
S-band 2.2-2.37 50 Dual circ. RFI !
CH-band 3.215 - 3.385 95 Dual circ. RFI !
4.56 — 5.06 : First EVN observ.
C-band 59_609 70 Dual circ. Last week
X-band 8.18 — 8.98 10 Dual circ. -
21.75 - 22.85 :
K-band 93 35 — 24 45 20 Dual circ. -
Holography 10.9-12.75 80 Lin. Prime focus
3mm 84 - 116 50 Single lin or circ. Coming soon ...
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Interferences from Servo Electronics

#ATTEM BdE MER —43.33dEBm
RL —4Z.BdEm ZdB .~ TES . THMHz
CH-band IF
-
S-band IF
-
CEMTER TS5B. BMHz SPAM ZEE . BMHz
%REN 1BAEkHz #UBK 1. BkHz SWP 5. Afzaec

RFI spectrum in S band (green line) and CH-band (magenta line)
under normal antenna and Rx's operation
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Interferences from Servo Electronics

¥ATTEMN BdE MKR —-18. 88dEBm ¥ATTEM BdE MR —24. 33d Bm
FL —15.BdEm EdB~ T4 ZMHz EL —-15.B8dEBm 5dB .~ T4 ZMHz

L]

CENTER 7¥5B. BFHz SPAM 2268 . AFMH= CEMTER 7T5B0. BMH=z SPAM 3368 . BMH=z
REI 1. ArMHz ¥UBKW 1. BkHz SHMF 838m= FEMW 1.B8FH=z *¥UEBKM 1. BkHz SHF 2838m=
Profibus modules ON Profibus modules OFF
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Interferences from Servo Electronics

¥ATTEN BdB MKR -33.83dBm
RL -28.@dBm  SdBs/  774.Z2MHz

CENTER ¥v568. 8MH=z SFAM 338 . BMH=z

¥FBKM 1. @MH=z #¥LUEBK 1. BkH=z SHWF 828ms
M3 Mirror Profibus Module
“1Shd€25ﬂ1h3kjeC|tNJX Shonne "T")ro“"anner“:-"

but not enough !
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Interferences from Servo Electronics

¥ATTEM @AdE LRUG 15 MR —Z4. 33dEm
FL —-38.AdEm 2dB~ TIA . 3ArMHz

Main sources of interference from
servos are:

]
* Beckhoff Local Control Panels (train
of 20MHz spaced lines).

VL « Hand-Held panel for service
Y operations.

CENTER 758. BMHz SPAN 208 BMHz * Profibus modules for sensor control
¥RBlW 18@kH=z ¥UBW 1. BAkH=z SWF 5 BBzec (train Of 16MHZ & 48MHZ spaced IineS).
RFI spectrum in S band under * Power supply from servo racks to

normal antenna and Rx's operation servo equipment in Rx room.
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Interference from Servo Electronics

#¥ATTEMN KdEBE UAVG 1 H MKE =58, 2Eld Bm
Rk 3. BdBm s i el . BFiH=
S=EBRMLE - TTHFERF].

CEMTER F58 . -BHMHz SEAN ZBE-.BMHz
¥FEW lBHBkHz #UUEBW 1. BkHz SWF 5. Bbzec

Even with all servos OFF (magenta line) , some RFIl is remaining !
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Interferences from Domestic Equipment @ S-Band

AINritsuU oz/z6:2009 10:21:46 am

Ref Lvl Offset r !

0.0de |
i I..lil H‘\\“
i

#Input Atten(aMP) [ '

0.0de

I\
||'. IIIJ | N ;

REW
1 MHz

YEW

] I:II 0 kHz

Detection
RhS

Trace Count  Center Freq 2.300 GHz

-G3.11dEm
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Signals radiated by LAN
Ethernet Switch in S-band

Reduction of LAN speed to
100MHz or 10MHz doesn't
show significant
improvement.



Interferences from Domestic Equipment @ CH-Band

Ainriktsu oz/zerz009 10:25:48 am I -

» hdode
c Hold |:|
Ref Lwl Offset i i
i 0.0 .QQT ’ m ‘D
*'-.J l:;"'-"""-‘l"-..~...i-a..,.._._.,| | |

‘.,'|_..__.IJl.1II_.I‘_llldl._l'll.\,'.,._J.\‘ Al g

fnput Atten &P
0.0 de

REW Signals radiated by
e LAN Ethernet Switch
B in CH-band

300 kHz

Detection
Fkds

Trace Count  Center Freq 3.300 GHz Span 500.000 MHz

ef  Delta el el Delta X Delta v
OFF 3. 5 1

OFF

OFF 318
OFF

OFF 3.
CFF

Sweep Time

933 ms
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Interferences from Domestic Equipment @ C-Band

A/INritsu oz/26:2009 10:26:58 am I :

Trace kode

kAax Hold

Ref Lyl Offset A |
i

0.0 dB v / - l | _—

— f h S gkl

"l hl"""!“"" L' .,1'“"41[ ] ,}F.-1'||I|..J'.. |.4'|i|||.-._,|-..-"I I‘-J,l'l.‘hll.._-*’l..d'-'l ju ST | SR R P 1|I'I"‘-u.-'-,-le,--u-\.'-l -
WU LT, S Y

" _,...,,.IIL..,,-'-..,.J.J'-..»« Jll...,] L, -l'u,..."l- *.-.,_.‘,\r_* JIL._ Fe L,_J |

#lnput Atten(AMP)
0.0 de

_— Signals radiated by
3 MHz LAN Ethernet Switch
in C-band

VEW
1 MHz

Detection
RkdS

Trace Count  Center Freg 5.500 GHz Span 3.000 GHz

Sweep Time
932 ms

-d1.570dBm

19.03.2009 IVS VLBI2010 /FRFF2009



External Interferences (Radars)

Torrejon Air Base Radars @ 30Km distance

¥ATTEM BdEBE AR - EYdE
FEL —4B@.B8dEm 1E@d B~ 3. FZB=zec

O

V1 I o O

CENTER Z2.784808E8EAGH= SPAM BHz
¥FBMW 2B8kH=z LUEW ZB8kH=z ¥SWP 37, Zzec

Radar @ 2704 MHz
16 rpm

¥ATTEM BdBE aMER — B7VdE
FEL —-4E.B8dBm 1Ad B~ 3. 7ZB=zec

O

[N BERA S ARDNA BN IR

CEMTER Z.8858080EAGH= SFPAM BHz
¥FEW ZB@kH=z VEW ZB6kH=z ¥SWF 37. Zzec

Radar @ 2805 MHz
16 rpm
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External Interferences (Radio-Links)

*¥ATTEN BdB MKR —3@. 33dBm
RL -28.@dBm  1BdB/ 2. 147@GHz

Three 4MHz BW lines coming from
outside Yebes.

They were filtered out using
custom designed 8-sections band-
pass filters (see pictures below)

START 2. 188AGH= STOF 2. 48608GH=
¥FEMW 1. @MH=z ¥UEBMW lAkH=z SWFP 75. Bms
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External Interferences (Radio-Links)

S—-Band ‘Interference Filter sn02

s11 MAG {-30 dB 15 dB s12 MAG J-12 dB 15 dB
5 dB ¥3: -0.029 aB e V¥3:  -74.20 as|
3 2.13375 GHz & 2.13375 GHz
'\ r“;: =19.or s Vi. -0.942 dﬁ_
2.20125 GHz 2.20125 GHz
V2: -16.84 dBj 2| V2: -0.485 aBj
237 ' GHz s 2.37 GH2
5 dB/ 2 dB/
v‘l CAL
|
-30 dB -12 dB 3 S Band RFI
s21 MAG {-140 dB 110 dB s22 MAG {-30 dB 15 dB ngh SeleCt|V|ty
1 2T ¥3: —72.84 aB|[s as V3. -0.021 dB i
n 7
0. o é \ 2.13375 GHZ-J 3 2.13375 GHz Fllter Response
\V1: -0.998 aB - =V 3r——=18732"a8] cpr
2.20125 GHzT § 2.20125 GHz
2: -0.534 dB ! Vo ~16.16 dB]
2/.37 GHz 2.37 GHz
‘ AVG
20 dB/ 3( \\ 5 dB/ 100
2
A Mt nw v FIL
v an
|
-140 dB -30 dB
START 1.5 GHz 200 MHz/ STOP 3 GHz
Date: 22.0CT.08 '10:47:41
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Radiation from Hydrogen Maser
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Radiation from Hydrogen Maser

| ANFitsu 031172009 10:03:23 am I | Anritsu 031172009 09:51:41 am I -

L

ﬁ%NMﬂA Fil gl ﬂﬂﬂvﬁmd#_ b e w%{ﬁ%%JbWM#¢R&

oM OFF

Radiation from Radiation from

1GHz to 2GHz 2GHz to 4GHz
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Radiation from Hydrogen Maser
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Radiation from Radiation from

4GHz to 6GHz 6GHz to 7GHz
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Conclusions

 Most interferences are self-generated by servo electronics and
domestic equipment

« Radio-links in the edge of S-band filtered out with custom high
selectivity BPF.

 Detected S-band radars do not saturate LNA's and are filtered out by IF
filters

 Radiation from maser seems to be innocuous as yet.
 No interferences detected as yet from X to K band.
 Actions in progress:

v Domestic equipment racks shielding
v Servo cabling to be improved

v Lab testing of any equipment prior to installation in the antenna
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