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Radio astronomical sources

Murgia, et al. 2012, A&A, 548, A75
Tarchi et al. 2003, A&A, 407, L33
Toscano et al. 1998
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Radio astronomical sources

Murgia, et al. 2012, A&A, 548, A75
Tarchi et al. 2003, A&A, 407, L33
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Spectral Power Flux Density
Jy ÷ mJy

10−32 ÷ 10−29 W/(m2Hz)
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How can radio astronomers make it 
possible ... today? 

Large 
collecting
areas

Cryo-cooled, 
low-noise, 
multi-beam
front end

Powerful
analog and 
digital back-
end
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Radio Frequency Interference
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Artificial and natural signals
 Interference. Passive service does not 

cause interference to other users of the radio 
spectrum.

 Amplitude. Radio astronomy observations 
can achieve microjansky sensitivity equivalent 
up to 15 orders of magnitude lower than 
sesnisitivity of active services.

 Frequency. Choice of frequencies is
constrained by physical laws governing
emission process.

 Location. Remote transmitter
characteristics and location outside our control.
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Radio spectrum is now a 
valuable source of revenue  for 

governments and industry

- 3G auction (2000): £22.47bn
- 4G auction (2012): £2.34bn
- Iridium Next: 2b$
- Automobile SRR: >100M€ (est.)
- License-free UWB: >100M€ (est.)
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Different allocations status
 Primary allocations give legal protection from interference

 Secondary allocations do not give protection from primary users in
the same band

 Foootnotes draw the attention to the use of a specific band by RAS:
Exclusive passive bands (n. 5.340 RR) «all emissions are
prohibited»
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Frequency bands allocated to RAS

1400-1427 MHz
21-cm neutral atomic
hydrogen line and for 

continuum 
observations.

1610.6 -1613.8    
1660 -1670 

1718.8 -1722.2 MHz  
Astrochemistry with OH 

line.

322-328.6 / 608-614 / 
1400-1427 / 1660-1670 / 
4990-5000 / 8400-8500 / 

22210-22500 / 
42500-43500 MHz. 

VLBI
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Radio spectrum management
Radio spectrum management is aimed to coordinate the vast and growing
range of radiocommunication services and to harmonize at international level
the radio-frequency spectrum.

The allocation of frequency spectrum resources is the sovereign right of
national governments. But radio waves do not respect national borders 
international regulations are required!

Radio Regulations are carried on within ITU (agency of the United Nations)
and CEPT (administers radio spectrum in Europe).

CRAF represents RAS in ITU 
Region 1 which includes all 

CEPT countries
IUCAF 

CORF - RAFCAP
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CRAF Member Organizations

20 Member Countries (incl. Russia, 
Ukraine, Turkey and South Africa) + 4 
International organizations: ESA, 
EISCAT, IRAM and IVS

Funding by MoU: 130 kEuro (+ 10 
kEuro from Radionet)

CRAF Chairman: Hans van der Marel

CRAF Frequency Manager: vacant

FP7 Radionet WP7 (RA Spectrum
Management) leader: Michael 
Lindqvist

CRAF was established in 1988 and it acts as an ESF 
Expert Committee. 
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CRAF mission
 to keep the frequency bands used for RA observations free from

interference; 

 to argue the scientific needs of the European research community
for continued access to and availability of the radio spectrum for RA; 

 to support related science communities in their needs concerning
interference-free radio frequency bands for passive use. 

CRAF skills
 Radio astronomy: aims, scope and observational methods

 Radio propagation, radio engineering and technology

 Negotiation, frequency management, administrative procedures and  
structures
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Three Layers of Decision Making

UN: CRAF is a recognized 
Sector Member of the ITU 
Radiocommunication Sector

EU: CRAF has observer 
status in CEPT (CRAF is 
recognized by LoU with the 
CEPT) and participates in 
ECC meetings

National: CRAF members are 
consulted by their 
administrations 

16
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World Radio Conference
Geneva on 23 Jan.− 17 Feb. ‘12 Geneva on 2 - 27 Nov. 2015

Outcome for CRAF
n. 6 AIs: Satisfactory
n. 2 AIs: Unsatisfactory (AI 1.3 & 
1.21)
n. 1 AI: Acceptable

13 AIs out of 30 concern RAS.
CRAF has prepared a WRC-15
position document which has been
accepted by CEPT.
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ITU-R Recommendations RA series

RA.314 Preferred frequency bands for radio astronomical measurements   
RA.479  Protection of frequencies for radioastronomical measurements in the shielded zone of the Moon   
RA.517 Protection of the radio astronomy service from transmitters operating in adjacent bands   
RA.611 Protection of the radio astronomy service from spurious emissions   
RA.769 Protection criteria used for radio astronomical measurements   
RA.1031 Protection of the radio astronomy service in frequency bands shared with other services   
RA.1237 Protection of the radio astronomy service from unwanted emissions resulting from applications of wideband digital 
modulation   
RA.1272 Protection of radio astronomy measurements above 60 GHz from ground based interference   
RA.1417 A radio-quiet zone in the vicinity of the L2 Sun-Earth Lagrange point   
RA.1513 Levels of data loss to radio astronomy observations and percentage-of-time criteria resulting from degradation by 
interference for frequency bands allocated to the radio astronomy on a primary basis   
RA.1630 Technical and operational characteristics of ground-based astronomy systems for use in sharing studies with 
active services between 10 THz and 1 000 THz   
RA.1631 Reference radio astronomy antenna pattern to be used for compatibility analyses between non-GSO systems and 
radio astronomy service stations based on the epfd concept   
RA.1750 Mutual planning between the Earth exploration-satellite service (active) and the radio astronomy service in the 94 
GHz and 130 GHz bands  
RA.1860 Preferred frequency bands for radio astronomical measurements in the range 1-3 THz 
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Main CEPT/ITU Groups attended 
by CRAF and areas of expertise

Date Meeting Location 
08-12/04/13 ITU-R WP7D Geneva, CH 

16-19/04/13 CEPT CPG-PTC London, UK 

16-18/04/13 CEPT PT FM44 Rome, IT 

22-23/04/13 CEPT PT SE40 London, UK 

22-24/04/13 CEPT PT SE24 Helsinki, FI 

24-26/04/13 CEPT SRD-MG Helsinki, FI 

02-03/05/13 CEPT ECC-PT1 Berlin, D 

02-10/05/13 ITU-R WP4A Geneva, CH 

06-08/05/13 CEPT CPG-PTD Berlin, D 

13-17/05/13 CEPT WGSE Lugano, CH 

20-24/05/13 CEPT WGFM Amsterdam, NL 

Group Topics Covered

CPG-PTA Science services issues within WRC-
15 

CPG-PTB Satellite communications issues 
within WRC-15 

CPG-PTC Radiolocation issues within WRC-15
CPG-PTD IMT issues within WRC-15 

FM44 Satellite communication systems 
(Regulatory complement to SE40) 

SE7 Compatability & sharing issues for 
mobile systems below 3 GHz 

SE19 Issues relating to the Fixed Service 
SE21 Unwanted emissions
SE24 Short range devices 
SE40 Satellite communications 

SE44 Broadband direct air-to-ground 
communications (DA2GC) 

SRD-MG SRD maintenance group 
(Regulatory complement to SE24) 

ITU 
WP7D Radio astronomy

ITU JTG
4-5-6-7 WRC-15 Agenda Items 1.1 and 1.2
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IRIDIUM 1610.6-1613.8 MHz
In 2010, CEPT decided to carry out new
measurements using a spectrometer
provided by RA community. Analysis of
observations at the Leeheim satellite
monitoring station shows that the
operation of the satellites in the
Iridium network causes interference
in the RA band in excess of the limits
given in ITU-R RA.769-2.
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Methanol line 6.668 GHz

considering
n) that the Methanol line at 6.7 GHz discovered in 1991 is becoming a
focus of radio-astronomical research;

decides
4) that the technical requirements in the annex apply to devices
permitted under this ECC Decision;

ECC conducted a co-existence study considering UWB
applications onboard aircraft and existing radio services
in the frequency bands from 3.1 GHz to 4.8 GHz and from
6.0 GHz to 8.5 GHz.
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Summary
 Astronomers want to observe in much wider frequency bands

than those allocated to RAS.

 Mitigation techniques allow to reject specific RFI, even if with
some data-losses.

 Neverthless frequency bands allocated to RAS without
detectable interference for many hours of observations are
still fundamental.

 CRAF is an expert committee in charge to safeguard the
continued access to the radio quiet sky; without it, the investment
into past and future observatories would be lost.

 CRAF is facing many changes in the short-term: Chairman
recently appointed, Frequency Manager vacant, new host
organization to be identified, new working model under discussion.
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More information on CRAF 

26

www.craf.eu
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