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❖ Radioastronomy in general 

❖ The Nançay Radio Observatory 

❖ The Nançay Radio Telescope  (NRT)

❖ Few research’s topics around Paris’ Observatory 
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What are we talking about ? 

NANÇAY

IRAM

See talk by Philippe Salomé for mm and P. 
Zarka for m/dam 
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Parkes

VLA

SKA-LOW



A precious indicator : signature of Hydrogen

f = 1420 MHz   ⇔   λ = 21 cm

Atome 
d’hydrogène 
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A  radio observatory  
@ Nançay

 http://www.obs-nancay.fr

Une structure dépendant de l’Observatoire de Paris, du 
CNRS et de l’Université d’Orléans 
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Where is Nançay ? 

« Nançay … le lieu du monde que je préférais »    Alain-Fournier 
(Famous french writter) 
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People at the observatory 
❖ ~45 FTEs (~2/3 OP + 1/3 CNRS) + few temporaries 

grouped en 4  teams: electronic, computing, logistic, 
administration. 

❖ 1 scientific on site (head of the observatory). Stronger 
connection with Orléans, Paris and Nantes. 

❖ A technical laboratory with R&D in numerical electronics, 
microelectronics, integrated receivers, backends…

❖ Several international collaborations (ASTRON, Univ. 
Manchester,  Berkeley, … ) et industries (ALSE, NXP, 
Eurocircuits, CMP, Intercept Tregor, …). 



NRT 
1,0-3,5 GHz

LOFAR 
30-250 MHz

NDA 
10-80 MHz 

ORFEES 
0.1-1.0 GHz

CODALEMA 
10-250 MHz

EMBRACE 
0,5-1,5 GHz

Radio Environment 
Monitoring  
100 MHz – 4 GHz

NRH 
150-450 MHz

HBA
LBA

and now also  NenuFAR (10-85 MHz)



The Nançay decimetric 
radiotelescope (NRT)

See talk by I. Cognard



❖ 4th  antenna  in  size  in  the  world  
(FAST and the big 3).  80 % of time 
on sky.

❖ Main  receivers:   NUPPI  (Pulsar 
dispersion in real time for 512 MHz 
bandwidth  (8  GPUs),  soon  for  2 
GHz);  WIBAR   (600  MHz,  ~106 
channels)  +auto-correlator  to  be 
upgraded soon. 

❖ ~5 FTE/an.
❖ Program committee (2400 h/sem): 

dominated  by  observations   of 
pulsars. 

NRT = «big » radiotélescope



Pulsars



An intermediate mass black hole at the center of the 
globular cluster NGC6624 ?

❖ PSR B1820-30A is located in the globular cluster NGC 6624 and is the closest known 
pulsar to the centre of any globular cluster. 

❖ 25 years of high-precision timing observations of this millisecond pulsar (NRT, JBO, …)

❖ The high-eccentricity solution reveals that the pulsar is most likely orbiting around an 
intermediate-mass black hole (IMBH) of mass >7,500M⊙ located at the cluster centre. 

Perera et al. 2017, 18
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Pulsars as a tool for gravitational waves 



EPTA: European consortium
IPTA: International consortium 



NRT, pulsars, GW, supermassive binary black holes

Dashed : no hypothesis on the nature of the population
Black   :  Power-law with index  13/3 corresponding to 
stochastic  background  of  binary  supermassive  black 
holes

Analysis of the 6 best EPTA pulsars (Desvignes et al, 2016)

The NRT 
provides 55% of 

EPTA data. 

Lentati et al. 2015



NRT, pulsars, GW, supermassive binary black holes

PTA's : synthesis of last results
and projection  for current IPTA analysis

Hobbs et al. 2017



NRT, pulsars, GW, supermassive binary black holes

PTA's : synthesis of last results
and projection  for current IPTA analysis

Hobbs et al. 2017A major update in 2021  
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Radio astronomy across 
the Paris’s Observatory 
Few examples 



❖ NRT Science : pulsars under scrutiny (the pulsar itself, the 
environnement with precise measurements of its metrics , 
multi-wavelength emission, …), HI in galaxies, comets, star 
forming regions,  …

❖ Radio observations of accreting objects :  galactic black 
holes (Corbel), AGNs (Zech, Sol, …) and synergies HE, 
gamma-ray burst (Vergani), … 

❖ EHT (team from LUTH/LESIA)

❖ Evolution of galaxies and big structure (Combes, …) 

❖ Interstellar medium (synergies with mm obs.) 

❖ And much more…. 



Merci beaucoup 
de votre attention

Twitter: stephane_corbel


