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1. SCIENTIFIC SUMMARY

The workshop on RFI detection and measurement has given the opportunity to many scientists and
engineers to show their work in the field of RFI analysis, its detection and measurement and hardware and
software solutions to minimize their unwanted effects on high sensitivity radio astronomy receivers, which are
equipped with state-of-the-art components to carry out top-level scientific observations and measurements.

Important results have been shown in the field of high-temperature superconducting filters (HTS) (Fig. 1).
These are very low loss filters that can be installed in front of the low-noise amplifiers. The penalty of a little
increment in receiver noise produced by these filters is largely compensated with the benefits that they
produce, as they allow the operation of amplifiers in the linear regime in the presence of RFI signals.
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Figure 1: Example of HTS filter (Credit: S. Mariotti, IRA/INAF).

The attendees have learned how other observatories are facing RFI issues, so they have got new ideas on
how to start or improve their work in this field. In addition, the workshop has been a good starting point for
some collaboration among institutes/observatories. What's more, some of the works presented in this
workshop could be considered to be implemented in current RadioNet work packages like BRAND.

The speakers have shown that RFI is a very common problem to all observatories so efforts against
spectrum pollution have to be joined through the Committee on Radio Astronomy Frequencies (CRAF),
whose frequency manager (Ms. Hezareh) gave a interesting talk about CRAF activities and future
telecommunication services with impact on radio astronomy.

After the meeting, a tutorial was given to show attendees how to use the portable RFI equipment available at
Yebes Observatory. It will allow other observatories without this instrumentation to carry out RFI
measurements on their own with Yebes equipment, which can be borrowed.

The workshop web page is available at: http://www.oan.es/rfi2017/

The presentations are available at: http://www.oan.es/rfi2017/show_presentations.shtml
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2. AGENDA OF THE EVENT

Day 8-June-2017

8:30 Bus departure from Guadalajara to Yebes Observatory.
9:00 Arrival and registration.
9:30 Workshop Opening and Logistics.
José A. Lopez-Pérez (IGN).
9:40 Welcome and Yebes Observatory introduction.
José A. Lopez-Fernandez (Yebes Observatory Director, IGN).

Session 1 : Local RFI environments (Chairman: Reinhard Keller.)

10:00 The INAF RFI group: recent results in spectrum management & monitoring.
Pietro Bolli (INAF, Arcetri Observatory, Italy).

10:30 RFI measurements at the 65m Tianma Telescope.
Bin Li (Shanghai Astronomical Observatory, China).

11:00 Coffee Break.

11:30 RFI measurements in the framework of BRAND-EVN project.
José A. Lopez-Pérez (Yebes Observatory, Spain).

12:00 RFI Survey for the Thai 40-m Radio Telescope.
Phrudth Jaroenijittichai (NARIT, Thailand).

12:30 RFI Measurements at the Argentine Institute of Radioastronomy |.A.R.
Guillermo Gancio (IAR, Argentina).

13:00 Lunch Break.

Session 2: RFI surveys and mitigation (Chairman: Jose A. Lopez-Pérez)

14:00 An evaluation of local interferences in the 0-3 GHz band. A case study in Meco (Spain).
Pablo Lopez-Espi (UAH, Spain).

14:30 Radio Environment of NSRT and RFI Mitigation.
Qi Liu (Xinjiang Astronomical Observatory, China).

15:00 Wideband RFI mitigation.
Jan-Willem W. Steeb (Stellenbosch University, South Africa).

15:30 Coffee Break.

16:00 ESAC RFI Survey in the SMOS 1400-1427MHz Passive Band.
Ekhi Uranga (ESAC, ESA, Spain).

16:30 RFI measurements with Yebes VGOS broad-band receiver
Pablo Garcia (Yebes Observatory, Spain).

17:00 Visit to the 40-meter radio telescope.

18:30 Bus departure to Guadalajara.

20:15 Meeting point for social dinner.
Hotel Alcarria, C/ Toledo 39, Guadalajara.

20:30 Social dinner at restaurant.

Day 9-June-2017

8:30 Bus departure from Guadalajara to Yebes Observatory.
Session 3: RFI management (Chairman: Pietro Bolli)

9:00 Spectrum management for Radio astronomy in Europe and beyond.
Talayeh Hezareh (CRAF, Germany).
9:30 RFI Protection Activities in IAA RAS.
Aleksey Tsaruk (Institue of Applied Astronomy, Russia).
10:00 An RFI Mitigation Project at the Italian Radio Telescopes
Giampaolo Serra ( INAF, Astronomical Observatory of Cagliari, Italy).
10:30 RFI mitigation tests conducted at GGAO.
Lawrence M. Hilliard (NASA, USA).
11:00 Coffee Break.
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11:30 High Temperature Superconductor microwave filters for the Sardinia Radio Telescope.
Sergio Mariotti (INAF-IRA, Bologna Observatory, Italy).

Session 4: Hardware for RFI detection (Chairman: Jose A. L6pez-Pérez)

12:00 Effective solutions for detection and measurement of RF & uW spectrum using Real-time Spectrum
analyzer solution.
Andrew Benn (Keysight Technologies).

12:30 Industry solutions for RFI monitoring, detection and location.
Thomas Krenz (Rohde-Schwarz).

13:00 Lunch Break.

Session 5: Yebes RFI portable equipment tutorial (Speaker: José A. Lopez-Pérez)

14:00 RFI equipment tutorial. RFI measurement demo.
16:00 Coffee Break.

16:30 Workshop closure.

17:00 Bus departure to Guadalajara.

3. PARTICIPANTS

Forty-one attendees from several countries came to the workshop, mainly from Europe (80.5% from
Germany, ltaly, Spain, Sweden, Latvia, Russia and Poland), but also from Asia (12.2% from China
and Thailand), America (4.9% from USA and Argentina) and Africa (2.4% from South Africa).

In relation to the gender of the attendees, the fraction of women attending the workshop was 19.5%,
and 22% were young researchers and students.

Invited experts gave very interesting talks about RFI detection and measurement (Pietro Bolli), HTS
filters development (Sergio Mariotti) and frequency management (Talayeh Hezareh).

The global feeling of the attendees about the workshop was very good as it was a great opportunity
to meet with experts in this field.

Figure 2: Yebes RFI workshop attendees.

RadioNet has received funding from the EU’s Horizon 2020 research and innovation programme under the grant agreement No 730562



P

Ve

A

RadioNnet

" K

#

£T0Z ‘4yi6-g aunr ‘ureds ‘sagaa

ureds VINI-HJddSI q wenf oI3Iqe) 5
KiojearasqQ feoisAydoalsy G "
L L1180V - YNI e ]
eIAjR] ovdIA STOTRIN SI9pIa|d 5
2ouRI] gys aauelg wbisday] MIIPUY uuayg "
uredg A1078AI9SqQ SOUAA - NOI | ‘[ oospwelry | zaurirey wernjag .m
ureds AI01BAIRSQ S2q3 - NOI vImey seqieq "
A puefieyL
e — - puefreq JO 9JMIISUI YOIeasay wiourey] fopnpuey |
[E3TWOUOI)SY [RUONEN €
Vv r
Aueutias) Ansasatun Bizdiag ouwref sofeAY i
, uredsg se1bojouyoay, Jybisfay uerm|[ [ OSUO[Y SeqLLIY "
= ]
Bune 46 aine 8
anyeufs Jnjeubis Aiuno) uonnsul auwren aweuwng

AWOUONSE OIPEJ Ul |43 JO lusaWaInseaw pue uonoesdg

» \1‘1 11 1 K e L, .an\. q.lfJ..mu,‘M
» AN T ‘\....hn - TYHNGCYN EDUVIO0TT | Qiaawod 30
7 BUoPEY - e F r LREns | aparolia
b 7

e

3

RadioNet has received funding from the EU’s Horizon 2020 research and innovation programme under the grant agreement No 730562



P

Ve

A

Radiohnet

" K

#

LT02 'Yi6-8 aunr ‘ureds ‘'saqaa

= . = \&\ud - -
@ @Nw\» | ureds A1078AISSQ SR - NOI IeasQ Z3194 eIdIeD) -
b4
-
\\ xo[dWOo)) SUCHEIIUNUITIOY)
i ureds ooeds dood PLDEI eUTISLID O BOIED |
@ ureds A103BATSSQ S3USA - NOI ojqed OUd.LIE)) BIdIRD) -
/I\A /ll\r
@J @o ureds £I07BAISSQQ SaqaA - NOI eruog oxealy epres |
: i BITOUOI)SEOIPEY
\.& % euriuabIy ap oupuebry ojpsuy | CTEIOTIMO opues |
uredg vsd UQULIR) e[[ouwres) -
\\\\ A Z Aborouyoay,
\&\ Q uapams JO Aj1519ATU[) SISWRYD seuof axebAry | _
< | s K101eAI9S(Q 9oeds B[ESUQ (42
1 e Iojua)
ureds | Amouonsy eoedg ueadoing enuen INerI-f[rIsed -
N
ureds
/ ugeds sarboronyaar, JybisAay] J0309H OHOLIED 0T
/ = _ _ _
ating sk aunc 8 |
meubig anyeub|s , Alunod uonRnsu| awrenN aureuwinsg

AWOUOAISE OIPEL Ul |3Y JO JUSLWIDINSE3W PUB U0NI3RA

rx,
! e

401 JIOPLCTIAGO WM

w\)«wﬂﬁ. saciest S
W8

/) rs...\.*

TYHOCIY COMYNO0Y) | OiUNEMIOd 30

QULANLOS DA

THBED NODOTI ONELLSINAY

L

RadioNet has received funding from the EU’s Horizon 2020 research and innovation programme under the grant agreement No 730562



LTOZ "Wi6-8 aunc ‘ureds ‘sagaA

sorsAydonsy e— —
eipul JO SInsuf uerpu] WHeH s | L
§ AueTnIen ZIPMTDS X 9pUoYy SeWoL zoony |
T
5
s s w2 Awouorlsy oipey
% v AHBIID 10] nsuppueigxepy | PrUTRH e LS e
iy 7, = G pUe[reyL
J \ WN \x\ﬁ\\\ N& { \\ﬁ\\\\w\\ AU_ puefeyL JO 9INISU] YOIBasay] ypnaygg reyornfusoref |
i A i [EOIUIONOI]ISY [BUOTIEN ve
w /I T
'] o o eifell (Aouebe soeds
D f_@ x & g {@\Se ) ,JLVKV wemer) 15€ - ‘2'd's S096-8 02TUd WO 3UWOA0IR] -
7 \\ ki 2oUdIME
A r ﬂ g W ?\Eé% \r§ N payun Lol o PEHUH |

Ve

(serouenbalg Lmouoalsy

é\ / N )\%&?@V&W AueuLian OIPEY U0 SSWUIIOY) AVHD gaderer Yorezay -
i : 4]

X
;;**

ureds VLNI-H4HdS] BI[I23D 10Ul O[¥pIod) | | 0z
uredsg A10JRAI9S(O Sog8X - NDI [onfigy ZOTO g
aung .6 aunr 8 ,f
Jnyeubis anreuBis Anuno)d uonMmyIsul aweN W awrewng

Awouose oipes Ul |44 JO JuaWaINseaw pue uonasleq

N, B 1D R A SN P ot Sast]
# AT Th o THOCHN e | UNIHOS 30
B -’ Y i e
& ;
- .

RadioNet has received funding from the EU’s Horizon 2020 research and innovation programme under the grant agreement No 730562



P

Ve

A

Radiohnet

" K

#

LT0Z ‘p6-g 3unc ‘ureds ‘sagaA

Areyn VII-AVNI 016135 MBI ( ..
uredg ZIeMTOS 7§ 9pYoY uaqny uLrep -
uredg A10jBAIOS(O SODA - NDI | oTuojuy asof zaxad-zado] ve
ureds A101RAXRS(O S99 - NOI | otuojuy asof | zopueuxoq-zedo] .
uredg P[eO[V @p pepisiaatu | SMT-o[qed wdsg-zado] -
uredg A10jeATosqQ S9qak - NOI [enues zmy zadoT -
ureds vSH oxeAly JUAIOTT -

SSIURINS JO AUIAPRDY -
eUIyD asouTy) ‘A1018AI85q0 10 nry | |
[eotmouonsy Huerfury 62
N M2 M A101eAI85GO
A N NM \ Nw l\ Suto [esturouon)sy 1eybueys i 1 ‘a2
aungt .6 sung 8 i ‘
inyeubis inyeubis Anunon uonnnsul sueN awreuwInsg

Awouosse o1pes ul |4y JO JUSWaINSeaw pue uonda1eg

Y,

o ey ey

uwco_um&u .\aa R
»* o “VL 4

-’

RadioNet has received funding from the EU’s Horizon 2020 research and innovation programme under the grant agreement No 730562



//4;(

Ve

A

RadioNnet

I

#

LT0Z 'Y16-8 sunf ‘ureds ‘sagaa

g % MNMMM AY1SI9ATU(] YOSOqUIR)S | wEIIIM-uef qaals e
" , puefteq],
2 &\ )(:\v\\(ﬁ PUe[Iey ], 3O 91MISU] (OAeISANH ueqf | buombuig |
[EDTIOUQIISY [EUOTIEN vy
) wenbe)d
Are 70 A1038AISSq(-IVNI ojoedurery BLag -
ureds AI0jBATBSqQ SOqaA - NDI [enuepy asof ewreg -
uredg BRIV OP PRPISIaAILN 0100} | OX2JUOA ZOYOUES i
eueys) astxdasjuyg wons[ ydasol Aaoesg -
ysopeibueg | p37 Auedwoo £Basug ybig mpav g Jezzey -
uredg AT07BAIRS(( S8aX - NOI RLIRJA] ouned -
SOUOIOBIIUNTIOIS[A],
ureds OQ - BSNPUI s W OtV SOUITIA ZOWMNW | ..
aung s‘ ; aung __&\
anyeubi anjeubis W Anunod uonNiRSy| aueN aurewns

Awouosse olpel Ul |4y JO JUBWIBINSEaW PUB U01D31aQ

¥ ¥,
1=U QUME\..

Hy

P! IO A Sadt
T B

N .“\L }.h%*

SRR
BN el

TIVSTH GAMISSI | LNAWOS 30
ereSis | ONALENIH

i

RadioNet has received funding from the EU’s Horizon 2020 research and innovation programme under the grant agreement No 730562



LT0Z 'Y16-g aunr ‘ureds 'saqap

.C_.SWV@ Cnduo_\u sy oz_mﬂuav%\jo DdQ\\Nwa o\.ﬂ,}uu._D Whe

pue[od | AWOU0IISY J0J aJjus)) UILIO]T, 1emed He[om -
uredg Aouaby aoedg ueadoanyg A ebuein -
S20UI[0G 30 AWaPeIY
BISSITY uerssny a1 Jo AWouoIIsy Aasyory ynaesy, | |
ﬂ panddy jo enjusug 15
n [ouBIg AI01RAISSO SLIed ueaAjf SBWIOY T, o
0
- — \ | S
¥ U Q\ i e Awouonsy orpey |
M |4 s &.3 /\\.\\ 9 wﬁ AlSULIogy JOJ INISUT-HOUB[J-XBIN an 1aqnar 6t
//p X
AN, uredg | A103RAI3SQ S8qeX - NOI xX1og 019019], 2
. Ansasatun weyjeadeipip | eybnmuueys epun
Fieul RMISIA BILITTY vO TIPS Wi
Csm 210 “ns YU A101RA195G0
‘| 5 \“ BUO [eaIuIouONSY Teybueys epma uns 5,
aung ,6 aung .8 | =4 -1
njeubis , anyeubis Aunod | uonnINsy) auwrenN auwewInsg

Awouoilse oipel Ul |4y J0 1UaWIdINSeatl pue uoljssiedg

¥ ¥, et 1aspacIEAIB) BTN far L ]
r N7 T SRRy - s
dwco_wma\x A n.‘.L. % s\“ % ONALSINI
- i

RadioNet has received funding from the EU’s Horizon 2020 research and innovation programme under the grant agreement No 730562



4. RADIONET FINANCIAL CONTRIBUTION

A portion of RadioNet funds were devoted to support the travel expenses (300 € each) of two experts in
the RFI field:

* Pietro Bolli (INAF Arcetri Astrophysical Observatory / Italy) - Italian responsible for RFI and former
CRAF secretary. His expertise in the topic of the workshop is high. He will give a talk about RFI
measurements and hardware,

* Sergio Mariotti (INAF — Bologna Astronomical Observatory / Italy) - Responsible at Bologna
Observatory for the implementation of superconductive filters for RFI. He has a long term expertise in
the topic of the workshop. He will give a talk about superconducting filters

As a result, the total financial support given by RadioNet was intended to be used as follows:

Cost description Allocated amount
Funding applicant #1 300 €
Funding applicant #2 300 €
Two-day lunch costs 900 €

Total Cost 1.500 €

However, one of the funding applicants (Sergio Mariotti) has finally declined to accept his assigned
funds, because his administration has decided to pay all his expenses.

Therefore, the financial support will be distributed according to the following table:

Cost description Allocated amount
Funding applicant #1 300 €
Two-day coffee break costs 300 €
Two-day lunch costs 900 €
Total Cost 1.500 €

It can be seen that the funds assigned to Mr. Mariotti will be used to reduce the contribution from
Yebes Observatory, who was going to pay the transportation (bus) costs and part of the meals and
coffee break costs.

5. PUBLICATIONS

The workshop presentations have been uploaded to the workshop home page at:

http://www.oan.es/rfi2017/show_presentations.shtml
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