Nancay Radio Astronomy Field Station Trip Report
Dave Typinski, December 2016
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Operated under the auspices of the Paris
Observatory, the Nancay Field Station

hosts many radio telescopes. It lies a little over Wstation de
two hours by car south of Paris, France, roughly o ::ij:ﬂz:;”""““

one mile north of the tiny hamlet of Nancay. I
had the distinct pleasure of visiting this facility
on May 19, 2016 with Baptiste Cecconi, a radio
astronomer at the Paris Observatory’s facility in
Meudon (a suburb of Paris), who gave Renaud
Savalle and me a personal tour of the Nangay
station. Renaud is a software engineer work-
ing on the VO Paris web site; part of his task
is to write software to convert Radio Jove data
into CDF files. We might have talked more, but
he speaks no more English than I do French.
Regardless, he’s a very nice guy.

What follows is a pictorial essay about the
Nangay station. The telescopes cover the RF
spectrum from the HF band to microwaves.

P




Typinski — Nangay Trip Report

Decametric

(TP)/Array Radioheliograph

Array/Arms

NenuFAR
Array
i\ :

-

Decimetric

g _'“ oy L
Radio Tel
LOFAR High/\ | adio Telescope
Band Array j Tilting

¢

& Primary
_ / Reflector

5 Movable Cab
B ——__ for;3rd & 4th
Reflectors &

Feed Points

- v
|

LOFAR Low
Band Array

Secondary
Reflector
f‘ﬁxed)

I Iere is the layout of the facility showing
several of the larger telescopes. There are
sevaral smaller telescopes that are not shown.
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his is the T-shaped radioheliograph array.
The figure-8 shaped feed points (two of
which are seen leaning up against a shack) pro-
vide RCP and LCP outputs. Top image looking
south from the center of the T, bottom image
looking east. 3



ne of two captured

German 7.5 m
Wiirzburg radar anten-
nas moved from the
French coast to Nancay
in 1957. The two dishes
formed a neutral hy-
drogen interferometer;
the dishes are on a 380
m railroad track. They
haven’t been used in a
long time.
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have no idea what this

is and Baptiste wasn’t
sure either. It looks like
a VHF-band array of
three Yagis on a tiltable
ground plane. There are
several of these units
sitting here and there
around the observatory.
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his is the Nenu-FAR array unders construc-  The feed lines from each group (a “pod”) of 12

tion. The pile of iron oxide in the top pic- orthogonal pairs of droopy bowtie dipoles goes
ture is a stack of ground planes ready for instal- to a small cabin. The cabin for Pod 1 is seen
lation. This array uses elements based on the here labeled “01.”

LWA design, but will have over twice as many
elements as the LWA-1 in Socorro, New Mexico. 6
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enu-FAR parts stacked up like cord wood,

ready for installation.
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M ore Nenu-FAR parts.
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M ore Nenu-FAR parts.
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M ore Nenu-FAR parts.
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alling this piece of real estate leading to the

Nenu-FAR and LOFAR arrays a “road” is
far too charitable. Like all radio observatory
access “roads,” it is more like a soggy goat path
(or moose path if you live in Alaska). In the top
picture, the “road” is to the left of the ditch.
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LINSTRUMENT

LOFAR (LOw Frequency ARray = le réscau basses
fréquences) est un interférometre constitué denviron

tions". Congu puis construit entre

2000 et 2010, il est en exploitarion scientifique depuis

fin 2012. L station LOFAR FR606 de Nongay' a é16.

inaugurée en 2011. Constituée de 2 réseaux d'antennes.

et d'un container rassemblant les récepteurs et

t connectée - comme toutes les

rordinateur central 3 Groningen aux

Pays-Bas. Les distances entre stations (appelées "bases")
vont de quelques dizaines de metres 3 plus de 1000 km.

LES ANTENNES

(st easosfestffontsldsloefenicrmes basses
fréquences et 1536 antennes hautes fréquences (96
groupes de 16). Chacue antanne est ormée do 2 dinbies

métalliques, chacun en forme de V 3 envers, disposcs
en croix, ce quiles rend sensibles a la mlzrls:lwn"‘ des
ondes regues, et d'une grille réflectrice au sol. Chacun
des deux groupes d'antennes a une sensibilité

qui la surplombe. En ajustant la synchronisation des
ignaux resus par I diffrentes amtemnes avent de
les additionner, on obtient une sensiilté maximum

oupe danemnes bt frknces
s e Ve
méme. temps, et de changer de. pontage rbs
rapidement.

par fibre optique 3 trés haut debit (3
Gigabits/seconde) vers Groningen, i elles sont
& r des images ou des pinceaux
par seconde peut
résolution angulaire -
esse des détalls - jusqu'a 0.2" [seconde d'arc] aux
plus hautes fréquences, dans un champ de plusieurs.
degrés de diamétre, et avec une résolution spectrale.
aller jusqua 08 Kz Les pinceaux fins

i et la_ polarisation provenar

Ul tapies’, grand harp, mode loca.

LES FREQUENCES D'OBSERVATION

Les antennes basses fréquences couvrent la gamme.
de 30 3 80 MHz (longueur d'onde\=3,75

de 110250 MHz (A -
1,2m 32,73 m). Il est impossible d'observer dans la
gamme comprise entre 87 MHz et 108 MHz, saturée.
parles émetteurs de radio FM.

Forae d l seconde rc (pinceous b

A une longueur dlonde d'observation A, Faire
ice totale est proportionnelle 3 A’ Elle atteint

o " 3 haute
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- la 1°% cartographie exhaustve du ciel basses

fréquences: galaxes (en particulier leurs champs
magnédaues), amas, noyaux acefs, formanen

- les rayons cosmiques impactant Fatmosphére
Terestr, ls neutrinos impactant fa Lune,
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: LOFAR et NenuFAR sont des
récurseus cu sopersnt KA, o srn comrt
apres 20:

Une extension géante de LOFAR est en construction 3
Nangay.

que les radiotélescopes précédents dans la gamme
i i elle aussi

ussi 10

ere is the LOFAR low-band array.
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ne of many LOFAR low-band orthogonal
dipole pairs. A very elegantly simple de-
sign. Feed point active balun is potted into the
hockey-puck-shaped affair covered with bird
exhaust.
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H ere is the LOFAR high-band array.




Typinski — Nangay Trip Report

he LOFAR receiver shack, a 20’ sea contain-
er. These racks contain the digitizers for all
the high-band and low-band array elements.
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iew of the radioheliograph north-south arm

looking north from the southern end. No
cell phones, no WiFi and no ... dogs and cats?
Must be a French thing.
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Radioheliograph array element.



he decimetric radio telescope, or Le Gran

Radiotelescope. When they say Gran, they
mean it. This instrument is HUGE. The pri-
mary (tiltable, flat) reflector is 130" x 660’; the
specrical secondary reflector (shown above) is
115" tall by 980" wide and stands a quarter mile
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south of the primary reflector. The instrument
is used to observe emission from 1 to 3.5 GHz.




Typinski — Nangay Trip Report

he primary reflector doesn’t look that big

from afar... but it is. The reflector is made
of independently movable sections. The align-
ment between sections is kept to within 40
thousandths of an inch.
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. e

iew looking south from the primary reflec-  desired set of coordinates as the Earth rotates.
tor to the secondary reflector and the feed

point cab (seen at the left side of the secondary

reflector from this angle). The feed point cab

moves from right to left (from this vantage

point) on rails to keep the beam centered on a 20
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shielding method. Instead of

op: a detail view of the bull gear driving
one section of the tiltable primary reflector.
Bottom: the control room for the big telescope.

Very simple RFI
making every piece of equipment RF-quiet, just

wrap the whole building in a chain link fencing.

T
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AR Dans leur grande majorite, jons cosmiques sont des. La figure ci-dessous représente le flux de rayon a . .
s ol i

Des.antennes  Uécolite des rayons px e tout pet ils sont nombreux, et cette décraissance posséde

possede pl rgte
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cosmiques sont des parti i nous viennent
t qui bombardent (a Terre en permanence.

laxies & noyau acti, super ou hyper

Mais le mystére subsiste encore pour

est_beaucoup plus lumineuse que la
e o nsemble du spectre
uge, lumiére visble;

cataloguees comme raye
énergie et de leur nature.
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he CODALEMA cosmic ray detector. There
are several of these antennas scattered over

the grounds.
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op: circular polarized feed point assembly.

Bottom: view looking south along the N-5S
radioheliograph arm. The giant secondary re-
flector of the decimetric array is seen above the
trees to the left of the Wiirzburg radar dish.
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inally, the Nancay Decametric Array, or
NDA. This is the control room for this in-
strument.

24
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he NDA consists of 144 conical log spiral helps the polarization response of the array.
antennas (72 RCP and 72 LCP). Also called Each element is made of eight spiral wires; the
teepee, or TP, antennas after their resemblance  three “active” pairs of wires being controlled
to Native American teepees. Since Nangay is so at the feed points at the top of each antenna by
far north, the TP’s are tilted 25° to the southso ~ PIN diodes, in turn controlled by a computer in
Jupiter isn't as far off axis of each element. This the control room. 25
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View looking south from the NDA control
room and a zoomed-in view of the top of
one TP element.
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Top: view looking south from the north side
of the TP array. RCP TP’s on the left and
LCP TP’s on the right. Bottom picture is the
view from the NW corner of the array looking
east toward the control building.

27



op: view from the SW corner of the array

looking NE toward the control building.
Bottom: you know it’s an operating observa-
tory when there are bins of RF connectors and
coaxial attenuator pads just lying around.
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he equipment rack

containing the beam
steering computer (top)
and the receivers (be-
neath the computer) for
the NDA.
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Top: every observatory must have one of
these — a hut with random spools of coax
cable, some chairs, and aa table for whatever.
Bottom: another building shielded by being
ensconced in chain link fencing.
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he entrance to this building has an interest-
ing RFI-shielding labyrinth.
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he tour group: Baptiste Cecconi, most excel-

lent tour guide, top left and Renaud Savalle,
top right, in the NDA receiver room; and your
author, bottom, at the NDA TP array.
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