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The wavelength region near the 
atmospheric high-frequency cut-off is 
still a considerable challenge for high- 
resolution spectroscopy. The sensitivity 
of both IUE and GHRS on HST drops 
steeply at wavelengths where atmo- 
spheric absorption still is a substantial 
handicap for ground-based observers. 
The situation is even worse if signal-to- 
noise ratios considerably in excess of 
100 are also required and which are not 
within easy reach of either IUE or GHRS. 

Scientific Background 

One of the most interesting spectral 
features in this domain is the strongest 
line of Bell at 3130.4 A (in most of the 
relevant astrophysical environments, 
the singly ionized atom will by far be the 
dominant ionic species). With atomic 
number 4, this element is just at the limit 
where some non-standard big-bang 
model calculations predict traces of 
primordial abundances (e.g., Boyd, 
R. N., Kajino, T.: 1989, Ap. J. (Letters) 
336, L55). The main source of beryllium 
is probably the spallation by cosmic 
rays of heavier nuclei in the interstellar 
medium. Knowledge of the efficiency of 
the spallation process and the con- 
comitant depletion onto dust grains is 
very essential for assessing the primor- 
dial abundance of lithium, the element 
which is the most important cosmologi- 
cal diagnostic. In stars, beryllium is 

from observations from the ground 
(Boesgaard, op. cit.). 

Observations 

For the detection of isolated spectral 
features, a spectral resolution, Ah, 
roughly equal to the line width is close to 
optimum. This would have made the 
CES the instrument of choice. However, 
towards the UV, the high-efficiency 
multi-layer coatings of the optical sur- 
faces of the CES have an extremely 
steep fall off in throughput which sets in 
at wavelengths noticeably longer than 

31 30 A. Therefore, our only chance was 
to submit an application for observing 
time with CASPEC. We were allocated 
two nights in May 1990. 

We used CASPEC with the 31.6 lines/ 
mm echelle grating (which has twice the 
efficiency of the 51.6 lines/mm grating in 
the UV), the Long Camera (which pro- 
vides a better sampling, i.e. reduces the 
effect of small-scale detector blemishes 
and facilitates the definition of order and 
inter-order space), and a coated (for 
higher UV response) GEC CCD (ESO 
No. 7) which has 576 x 385 pixels of 
22 x 22 ym. With this configuration, we 
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Also in the interstellar medium, only 
upper limits have so far been obtained 
(Boesgaard, A.M.: 1985, P.A.S.P. 97, 
37). They suggest that from space the 
best strategy would presently be to  go 
to fainter sources with large column 
densities which can be detected even at 
relatively low S/N. By contrast, there 
seems to be a niche for ground-based 
efforts if a large light-collecting area is 
combined with a low-noise detector. 
The best upper limits on the equivalent 
width of interstellar beryllium lines 
(down to 0.23 mA) have, in fact, resulted 

quickly destroyed at temperatures 
above about 3.5 x l o 6  K. It can, there- 
fore, be expected to be seen only in cool 
stars where, so far, crowding in the 
313-mm region has permitted only up- 
per limits to  be determined (e.g., Ryan, 
S.G., Bessel, M.S., Sutherland, R.S., 
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Figure 1 :  Normalized spectrum (sum of four exposures for a total of 165 minutes; step size 0.05 A) of < Oph in order 181 of the 31.6 lines/mm 
echelle grating of CASPEC. Absorption lines of interstellar CH at 3137.5, 3143.2, and 3146.0A are marked. The arrow points to the expected 
position of the Bell h 3130 line that had been searched for. The spikes at 3140 are caused by a detector blemish. Broad absorption features 
should be of stellar origin; the strongest one is due to 011 h 31 34.8. 

could observe orders Nos. 164-1 88, 
i.e. apprpximately the range from 3000 
to 3500 A, and there was a small overlap 
in wavelength between neighbouring 
orders. 

We basically faced two technical 
problems. The first was (as was known 
in advance) that the light from the inter- 
nal calibration lamps (flatfield and com- 
parison spectrum) normally goes 
through a non-quartz prism which, of 
course, at our wavelength had to be by- 
passed. The installation of a quartz 
prism is now being considered, but has 
not yet finally been decided, so that 
observations at these short wavelengths 
cannot presently be offered to Visiting 
Astronomers. The other problem was 
the identification of "our" order (No. 181) 
which was so far beyond the range 
mapped in ESO's standard atlas of 
the thorium spectrum (S. D'Odorico, M. 
Ghigo, D. Ponz: 1987, ESO Scient, Re- 
port No. 6) that we had to approach it 
via two intermediate settings. (Mean- 
while, we have prepared a simple exten- 
sion of the atlas for the 31.6 lineslmm 
echelle grating towards 3000 A which is 

now available also at La Silla.) With the 
help of Alain Gilliotte and Philippe Car- 
ton, both problems were efficiently 
solved. 

For the flatfielding we tried an entirely 
new approach because at the short 
wavelengths fringing in the CCD should 
not be a problem. Therefore we turned 
the echelle grating to a pcsition corre- 
sponding to about 4000 A where the 
transmission of the prism is still good. 
We then took a flatfield exposure with 
the slit expanded close to its maximum 
physical length. This had the effect that 
anywhere on the CCD a large number 
(-20) of echelle orders were superim- 
posed on one another so that the CCD 
was relatively uniformly illuminated. As 
far as we can tell from our preliminary 
analysis, this method is quite useful for 
the correction of detector blemishes 
such as column-to-column offsets 
which cannot be removed with standard 
flatfield exposures. Obviously, it should 
be generally valid for echelle observa- 
tions, irrespective of the instrument or 
the wavelength range. 

Although we have not tried it, it 

appears to us from this experiment that 
flatfield or trailed stellar exposures with 
the slit length chosen such that neigh- 
bouring orders just touch one another 
(and taken at the correct grating angle) 
could provide a useful basis for model- 
ling the echelle blaze function. 

Results 

Unfortunately, we cannot report any 
new scientific results. Shortly after we 
had geared up the instrument on the 
first night, clouds moved in which were 
even worse on our second night and 
thus reminded us strongly of additional 
reasons why there are space obser- 
vatories. Therefore we had to concen- 
trate our observations mainly on the 
bright (m, = 2.6 mag) 0-star Oph. Be- 
cause of the very steep decline of the 
overall throughput, orders 165-1 77 
were at least partly saturated while 
orders above No. 184 (3075A) were 
severely underexposed. In Figure 1, we 
show for order No. 181 the sum of four 
spectra with a total exposure time of 
165 minutes (the last third of which was 



noticeably compromised by clouds). 
The signal-to-noise ratio per spectral 
resolution element (0.1 A or -3 pixels), 
was slightly better than 300. For the 
centre of this order we estimate an over- 
all efficiency (incl. atmospheric extinc- 
tion) of roughly 0.03%, down by nearly 
two orders of magnitude from the effi- 
ciency measured with CCD No. 8 at 
4000 A (Pasquini, L., D'Odorico, S.: 
1989, CASPEC, ESO Oper. Man. No. 2). 

In Figure 1,  the interstellar CH lines at 
3137.5, 3143.2, and 3146.0 A with equi- 
valent widths of about 3.7, 7.0, and 

4.0 mA, respectively, are easily seen. 
But there is no feature in excess of 1 mA 
at 3130.4 A. This value corresponds to 
the strongest feature within 0.2 A of the 
expected position of Bell whereas the 
signal-to-noise ratio suggests a formal 
upper limit of 0.3 mA. Impressive 
though these numbers may be, they are 
only about the same as the ones in- 
ferred by York and Snow (1982, Astro- 
phys. J. 255, 524) from their observa- 
tions with the Copernicus satellite. 

In the final analysis, our experiment 
was only a successful and very promis- 

ing feasibility study (which also included 
the reduction of our data with the 
echelle package in MIDAS). Neverthe- 
less, we believe that it is perhaps worth 
reporting it to the readers of the 
Messenger, and we certainly feel en- 
couraged to make another attempt. 

We thank Fons Maaswinkel and Ber- 
nard Delabre for their expert advice on 
the choice of instruments and instru- 
ment modes and Alain Gilliotte and 
Philippe Carton for their competent and 
tireless efforts to get CASPEC properly 
set up. 

EMMI, the ESO Multi-Mode Instrument, Successfully 
Installed at the NTT 
S. D'ODORICO, ESO 

The EMMl Project sented at the 16th meeting of the ESO Hans Dekker; Bernard Delabre was re- 
Scientific Technical Committee. The ini- sponsible for the optical design and 

In November 1985, a conceptual pro- tial concept had been put forward the Heinz Kotzlowski for the mechanical 
posal for a spectrograph for the 3.5-m year before by J.L. Tanne and the au- layout. 
New Technology Telescope was pre- thor and later modified and improved by The execution of the project started at 

Figure 1 : EMMl mounted at the Nasmyth focus B of the N T .  The light-blue painted fork of the telescope is visible in the aperture of the air- 
conditioned instrument room. The adaptor/rotator is hidden by EMMl and its electronics. The colours of the panels of the cover identify the blue 
and red channels and show the optical path of the light in the instrument. The service platform in the forefront is also used to support the 
instrument when it is dismounted from the adaptor. 


