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Figura 4: A pofllOrl 0' order 24 extracred from lila eclJellogmm of Flgure 3 slJOwlng l/le regIon
nround H".

widths 01 the slrongest lines, not con
taminated by water-vapour lines. The
comparison of our equivalent widths
with those 01 the Moore et al. (1966)
solar atlas, paying attention 10 add all
Ihe possible conlributions, has shown
an agreement willlin ± 0.004 A. and
wiltlout syslemalic trends. Such a small
diflerence can be easily accounted lor
considering Ille uncertainly in tlle draw
ing of lhe continuum and Ihe accuracy
01 Ihe measurernents in our spectrum
that has a S/N 01 = 200.

The level of Ihe scaltered Iigllt mea
sured in the interorder region stays fairly
low all over Ille eeo and in Ihe red it
remains below 2 % 01 the nearby order
intensity.

The spectral resolution measured
from Ihe arc image is slightly varying
Irom one order 10 lhe olher likely due to
non-perlect focusing over Ihe emire
wavelenglh range. The best resolution is
found in order 28 where lhe average
FWHM olthe arc lines is 0.48 Agiving a
resolving power of "" 12,000. This is

what one expects laking inlo account
Ihe As produCI of this grating (7700 for a
1 arcsec slit), the slil width (0.5 arcsec)
and pixel size (0.45 arcsec).
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The Thomson 10242 Pixel CCD at the New Technology
Telescope
s. D'ODORICO, ESO

Many of Ihe guests who admired on
lhe recenl inauguration Ihe impressive
images taken with the NTT telescope
(see lhe leading article in this issue 01
the Messenger and Fig. 1) were prob
ably not aware that one of Ihe most
important components in lhe chain that
produced those results is a 19 x 19 mm
silicon device, a 20 detector usually
known as a charge-coupled device or in
short a eeo, and its associated elec
tronics.

eeos are nowadays lhe more inten
Sively used detectors in astronomy be
cause of the convenience of their digital
Output. lhe precise geometry 01 Iheir
discrele elements. lhe good linearity
and uniformily. Ihe high quantum ef/i
Ciency and Ihe low values 01 the intrinsic
SOurces of noises such as read-out and
dark current. AI ESQ, the six largest
lelescopes are now equipped with eeo
cameras for imaging and speclroscopy
alld they are used in Ihese modes for
lhe largesl fraction 01 the observing
time.

Several induslrial companies produce
eeos of interest to astronomical appli
Calions: those who currently deliver
Chips wllich are in regular use at differ
ent telescopes are Thomson eSF and
EEV in Europe and Tektronix. Texas ln-
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The D~ember 1989 commissioning
run at IIle NTT represenled also Ihe
culminalion of IwO olher importanl de
velopments carried oul al ESO in Ille
lield of optical detectors. The eeo was
inslaUed wilh a new. versatile conlrol
eamera based on commercially avail
able VME·bus boards and on custom
made boards inlerfacing Ihe eeo 10 the
VME-bus. The camera (Reiss et al.
1989. SPIE Vol. 1170) was developed in
Ille ESO eleclronics lab in the last lhree
years and linds a wida range of applica
tions in present and future ESO instru·
ments.

Tha eeo was inslalled in Ihe dewar
on a new front-end also designed al
ESO for use wilh eeos as large as
6 )< 6 cm (Fig. 3). Other novel features of
Ihe new mounting are Ihe loealion ollhe
pra-amplifier board elose 10 the chip 10
minimize the syslem noise and various
artifices adopted 10 maximize Ihe ther
mal insulalion and 10 lacililale a precise
spatial adjustmenl of IIle chips.
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good cholce for a wide range of observ
ing programmes and explains why de
vices of this Iype have now also been
inlroduced al the AAT 150-inch and lhe
Tololo 4-m telescopes.

Wovelenglh (nm)

Figure 2: The quant/Im efficiency curve of the TH 3/156 GGD (ESO #- , 7) after coatmg il1 tlw
ESO laboralory.

Figura 3: A view of t!le TH 31/56. 1024~ pixels GGO on tlle IIeW moullling designed <,md
reallzed at ESO. Witlt a 2.3-/ liqUid nitrogen 1,1nk. rlle dewar call operale 1/18 GGD at rhe
required lemperarure of 140 °K far periods langer IMn 24 hours willlOUl refilling.

strument and EG & G Aelicon in lhe
USA.

While many 01 these devices show
excellenl properties. tlley hardly fulfil the
desiderata of astronomers eitller in term
of size (lhey are juS! too smalI!) and of
other working parameters. In one of
many initiatives 10 fosler the develop
menl of better devices for astronomy.
ESO joined INSU of France in 1988 to
support tlle production of 1024 pixels,
front-iIIuminated eeos by Thomson
eSF.

Three devices of this type rrH 31156)
were delivered to ESO during 1989 and
they were intensively tesled in lhe ESO
detector laboratory. One was installed
on the EFOSe2 focal reducer at the NTT
in December 1989. It Ilad been previ
ously coated at ESO wilh laser dyes 10

enhanee the UV-blue quantum elfieien
cy. Figure 2 shows lhe final efficieney
curve. The other eharaelerislics ollhis
eeo. now designated as ESO # 17, can
be summarized as folIows: r.o.n - 6 e
pixel. dark current at 140 °K 30 e Ipixl
hr. high cllarge transfer efficiency,
linearily over a dynamic range of 105,

cosmic evenls rale 1.5 evenlslcm?/min.
saturation level 01 one pixel 1.6 105 e ,
absence of any major blemisll. These
properties make Ille TH 31156 eeos a
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