
3. Rrst Technical Run at the 3.6-m 
Telescope 
The first test run of MEFOS at La Silla 

took place from January 30 to Febru- 
ary 7, 1991. The final instrument struc- 
ture was used but with nine positioning 
arms only. The goal of the observing run 
was to check the tdeseop interfams 
and to practise all instrument mounting 
and adjustment procedures. The fibre 
Output slit could be mounted either at 
the spectrograph collimator or at a 
Photomultiplier to verify the accuracy of 
the fibre centring. The whole system 
(including the read-out of the photornul- 
tipler) was controlled by the instrument 
PC In the Control Room. 

The spectral callbrations and flat- 
flelds were performed using the Op- 
topus flange mounted, as usual, on the 
Cassegrain adapter. The lamps sent the 
bwms directly to the prime focus 
through the central hole of the main 
mirror. They were controlled together 
With the spectrograph CCD by the OP- 
TOFUS software package running on 
the HP 1000 telescope computer. 

Apart from minor dlfflculties in the 
mechanical installation and In the con- 
trol software, the main problems were 

encountered In the object acquisition: at 
the beginning the m s  were not able to 
reach the correct positions. This was 
ttaced down to a sllghtly erroneous val- 
ue of the scale we were using. After this 
correction, the flnal position of the arms 
was still not fully satisfactory because 
the programme did not yet include the 
field distortion. Nevertheless, once the 
objects were bmught inside the imag9 
fibres and analysed with the acquisition 
programme, the arms could send the 
spectral fibres to the objects with rela- 
tivety gmd accuracy: better than 0.4 
arcsec. Two factors contributed to this 
uncertainty: the sphericat aberration 
produced by the non-perfect aIlgnment 
of the trlplet corntor, and small drlfts in 
the tracking of the tdescope during the 
acquisition exposure time. In the 
laboratory the procedure of target 
acquisition and displacement of the 
arms to put the spwtrd fibre in front of 
the object yields an accuracy of better 
than 10 pm or 0.17". 

In the last three nights of the run, a 
number of sclentlfic exposures were ob- 
tained. The most important exposure 
was on a field of galaxies with mag- 
nitudes between 17.5 and 18.6. This 
field had been observed before with OP- 
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1. EMMl 

EMMI, the ESO Multi-Mode lnsttu- 
ment, Is in regular operation at the Nas- 
myth 0 focus of the MlT since 
November 1990 (see The Messenger61 , 
P. 51). In March and April of -1991 part of 
the EMMl team (H. Dekker as project 
Coordinator and optlcal engineer, J.L 
Uzon for opto-mechanical integration 
and testing, A Longhotti and Q. Raffi 
for the control sotware, R. Reiss for the 
CCD and the author for the astronomical 
tests) was again on the mountain for a 
number of upgrades on the instrument. 
These are shortly summarized below. 

The operation and the first results of 
the MOS mode of EMMl have been de- 
Scribed in the Messenger No. 63. Fur- 
ther work was needed to refine the ob- 
ject selection software, for slight modifl- 
cations of the hardware and to prepare 
a user interface. The work is now com- 
pleted and the mode is in operation. 

Figure 1 shows one MOS obssnrlng se- 
quence, Table 1 lists the main parame- 
ters and compares them with the equi- 
valent facility in EFOSC1 at the 3.6-rn. 

1.2 Medium-Dispersan Spectmscopy 
with the Dichroic 

The OlMD mode is now dso in opera- 
tion. In this configulgtion the slit is fed 
by a wide-hand minor instead of the 

TOPUS by C. Balkowsky and R. Kraan- 
Kotteweg. The field acquisition expo- 
sure time of 5 min and the spectral ex- 
posure time of 1 hour proved to be 
sufficient for the purpose. The spectrum 
displayed in Figure 5 is from a galaxy of 
r n ~ =  18.6, t=0.06 and reaches a signal- 
to-noise ratio of SO. An actual measure- 
ment of the relative efficiency of MEFOS 
and OPTOPUS is almost lmpossibte b e  
cause of the strong dependence on see 
ing. A computation which takes Into 
account telescope, fibre and spectro- 
graph effects indicates that MEFOS 
should be approximately 25% more ef- 
ficient than OPTOPUS. 
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blue- or red-optimized mirrors and the 
blue and red beamsplitter prism below 
the slit is replaced by a dichroic prism. 
All types of coatings represent state-of- 
the-art coatlng technology. The absa- 
lute efficiencies as measured in the ESO 
optical laboratwy are shown in Figure 2. 
The EMMl control software fully 
supports the DlMD mode and allows 
parailel exposures (but sequential read- 
out) of the two CCDs. 

TABLE t : MOS in EMMI and (for 00mpehOn) EFaSCl 

Wavelength range (A) 
Field (arcmin) 
Punch field (arcrnin) 
Apertureshape 
Hole dze (amec) 

No. objects per field (typical) 
Punching machlne 

' Available O c t o k  1981. 

EMM1 

4200-10000 
10x10 
5x8  
slit 
1.3 x 8.8 
1.9X8.6" 
10-30 
on line Ion EMMI) 

EFOSCl 

3600-10000 
3.6 x 5.8 
3.6 x -4 
circ. hols 
2.1 
3.6 
5-15 
ofl Ilne (control room) 



figure 1: These four irn- taken by H. Oekker, 8. P e t e m  and the author in Ma& IQSI iIIustmt8 the steps In obtaining s MOS expaam In 
the redam of EMMI. Image 1 is a 15-mlnute R exposure of an empty field at high galactic latitude (see a deep image of the wne field in the front 
page of the M-enger No. ggJ. The btightest galaxies have visual rnagnHudes d 20-22. Objeet selection for later multi-slit s p e c t m p y  Is 
CRW wt with en inferactlve prwmrnm running at present In the /HAP envlmnment. At the end a punching fib is producedUCBd rhis operation 
may take bet- 20 and 60 rninutss depending on the number of obIects and the mmptextiy d the field. ??m apertum plates (up to 41 are 
mounted in a wheel in the instrument and punched t h w  by a special device. A quick calibration exposum Fmage 2) is used to check the qua//& 
of fhe slits. The whole opratlon can take place in the afievnoon preceding the spectmwbpie observations. At the &ginning d the night, a short 
Image of the -me fldd is obtalned pmage 3). The alignment correction B usually very small due to the high pointing a m m y  of the telescup8. 
The spectrosmpIc exposure Is dm/& obtained: imege 4 shows a 75-mlnute expasure on @8xies in the magnltu& range 20.5-22. 

coated 10242 M CCD as a detector. A due to the coating. In April a 2048* Ford A Ford20482CCD lnStalIedin the number of complaints were received be- CCD was installed: this now gives the Red Ann cause of the compressed scale (0.44 full field of the instrument (1 Ox 10 arc- 
In the first six months of observations, aresec/pixet), of the fbld limitation and min) with a better scale (0.35 wcsed 

the red arm of EMMl operated with a of the heavy fringing at red wavelengths pix). The cosmetic is excellent and the 
CCD is uncoated. The efficiency is lower 
than for the coated Thornson CCD be- 

TABLE 2. low 450 nm only, a region where tile red 
arm is not really designed to operate. 
Still there are appllcatlons where the 
lower r,o.n. of the Thomson (48- in- 
stead of 7 of the Ford) is an asset. While 
the discussion between the two detec- 
tor options goes on, we plan to install a 
new CCD next year (see below). 

THE SUSI PROJECT TEAM 

S. Balon Procurement of machanics. Integration and t a n g .  lnsfallatlon 
J. Brynnel and W. Ness Electroniw 
R. Buettlnghaus Integration and mechanical manufacturing 
S. Deiries and T. Dueros CCD preparation and tesung 
G. Hess CAD design and dMng.  Oocumentablon 
H. Kotrtowski Instrument conceptual and mechanical design (Project Coor- 

dinator) 
J.LLhon Flexure testing 
S. Longinotti Control software 
R. Relss CCD Installation and optlrnizatlon. CCD controller 
G, Rupprecht Procurement of optical components 

1.4 Upgraded Version of the User 
Interfam 

EMMl is a complex instrument which 1 offers on-line two largeshe CCD detec- 
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tors and vwy different modes of obser- 
vations, from echelle spectrmmpy to 
multl-object spectroscopy. Given this 
background it is not surprising that tha 
occasional user needs time to learn how 
to deal In the most efficient way wlth the 
Instruments and Its control software. It 
is the (perhaps biased) opinion of the 
author that instruments like EMMI 
should be ideally operated In a service 
mode to exploit in the m M  efficient way 
their capablllties, but R is very difficult, 
besides being exwnsive, to find and 
train the right operators for this type of 
work. In the mantime, we have to rely 
on the good will and the unlimited re- 
sources of the vlsltiting amnomem. The 
excellent scientific m u b  obtained at 
the NIT by many visitom prove that the 
learning process can be very fast and 
effective, 

In these first 9 months of operation 
the control software, initially not bug- 
free, has been consolidated and a new, 
more friendly version of the u rn  intar- 
face was Installed in April. In November 
1991, a further upgraded version wl ti be 
installd, again with tho goal to speed 
up some operations and to make the 
system simpler to use. Thanks to the 
work of the La Silla W a r e  group, a 
work-station has also h added to the 
system for data acqubition and to oper- 
ate MIDAS at Zhe telescope. This Is of 
considerable help because the HP com- 
puter-bas& data-analysis system IHAP 
cannot handle large-dm (2048~) CCD 
images. 

Two detector changes are f o m  to 
further improve the p&mance of the 
instrument. In November of this year it is 
planned to install a thinned 1024~ TK 
CCD In the blue ann to increase the 
efficiency and to increase the field. In 
the middle of 1932 it is - tentatlvdy - 
planned to install a 2048' TK device in 
the red arm to increase the efficiency in 
the 400-500-nm range. 

With the Installation of EMMl a! the 
Nasmyth B focus of the NlT in 
November 1990, the posslblities of high 
angular resolutbn imaging at the MT 
had become limited. With the Installed 
optical cameras and CCD detectors, the 
EMMl pixel size is 0.29 wcsec In the 

Rgwe 2: Absolute eIfichcy of the BUM/ 
w&-Band at& m i m  (tqp) of the dichroic 
(mtm) md of the medium d i m i o n  nwdes 
of ClWMI @&om). The blue MD channel 
PLMD), the red MD channel (REMD) and #e 
dicbmic MD PIMD) are idenW* 



Flgure 3: SUSI Installed at the Nasmyth A focus of the Mescqpe. Tha CCD dewar and the 
control electronics am visible at the top of the adaptw, the access platform and IRSPEC In the 
fomgmnd. 

WAVELENGTH (nm) 

Figure 4: Quantum-EHdency Curve of tlw thinned 1024* pixel TK CCD (ESO No. 23) now 
mounted on the SUSI direct-imaging camem. 

blue arm with the 1024~, 19-pm pixel 
Thornson CCD and 0.35 arcsec in the 
red arm with the 2048', 15-pm pixel 
Ford CCD. With these scales the CCDs 
cover the total corrected field of the 
instrument. It is an optimal compromise 
between the requirements of the differ- 
ent modes of obsewations of the instru- 
ment, but the steltar images are not 
sampled In an optimal way when the 
seeing is better than 0.7 arc% approxi- 
mately. The experfence of the first year 
of operation of the MT has shown that 
this happens for a relevant fraction of 
the observing time, and therefore 
unique opportunities for imaging at high 
angular resolution could be lost, To fill 
the gap, ESO developed in a 6-month 
crash programme a dedicated imaging 
facility named SUSI, the Superb Seeing 
Imager to be mounted on the adapter at 
the Masmyth A focus and to be used as 
a standby mode of EMMl for observa- 
tions in unique seeing conditions (see 
also the article by J. Breysacher and M. 
Tarenghi on the introduction of flexible 
scheduling at the rJrr in the Messenger 
No. 63, p. 6). 

In April 199t, SUSl was installed at 
the N l T  and immediately offered to the 
visiting astronomers whose pro- 
grammes call far high angular resolu- 
tion. The user interface will be finalized 
in November 1991. The change from 
EMMl to SUSI (Nasmyth A to Masmyth 
8) can take as little as 10 minutes. Fig- 
ure 3 shows the instrument at the tete- 
scope. Because of the narrow space 
between the adapter/rotator and the de- 
rotator of the stationary IRSPEC, SUSI 
has a very simple and compact struc- 
ture. At the centre of the fleld, a three- 
position mirror unit takes care of direct- 
ing the light to an optical CCD or to a 
"visiting" detector (at this time a 
mechanical dummy is mounted) or to let 
it finally pass through to IRSPEC. The 
CCD dedlcated mlrror used at present is 
aluminized. In November, a wide-band, 
high-efficiency coated mirror with the 
effickncy shown in Figure 2 will be in- 
stalled. A filter wheel with 8 positions is 
placed in front of the CCD shutter In the 
F/11 converging beam of the NlT. The 
Internal dlameter of the single filter cell 
to be Wed in the wheel Is 60 mm. The 
CCD detector presently used is a 
thinned TK 1024~, 24-pm CCD. This 
leads to a pixel size of 0.1 3 aresec and a 
field of 2.2 x2.2 arcminutes. The quan- 
turn-efficiency cum as measured by 
ESO is given in Figure 4. The design of 
the mirror unh and of several other parts 
profited from the experience on the 
EMMl functions. Still, to have the Instru- 
ment designed, bullt by external firms, 
integrated and tested in Garching and 
lster In Chile within little more than 
6 months was a majar achievement 



Figure 5: (4 A $minute R exposure on the irregular galaxy NGC 3 709 at the red arm oi EMMI. A windowed format 1 700x 1000 pixels (1 O x  5.8 

arcmin) in the 2048~ Ford CCD was used. The FWHM of the stellar images is I .  I arcsec. (b) A 3-minute exposure of a section of the same galaxy 
taken with SUSl through a Gunn i filter. The W H I M  of the stellar images is 0.55 arcsec. The two white crosses near the faint spiral galaxy at !he 
centre of the image are separated by 2 arcsec. The brightest star is identified by the two white arrows in the corresponding EMMl image. 

I 
for which the SUSl project team (see 
Table 2) is to be congratulated. That the 
effort paid off can be seen from the two 
examples of astronomical observations 
(Figs. 5b and 6). 

. MIDAS Memo 
ESO Image Processing Group 

1. Application Developments 

Besides on-going developments of 
new packages and improvements of ex- 
isting ones, many small changes were 
made in the MlOAS system to remove 
bugs or to Increase functionaliyl and/or 
user friendliness. The most important 
ones are given below. 

In the Echelle package two new 
methods for order definition and ripple 
correction have been added. Of course, 
the old methods are still available. 

Two new commands have been lm- 
plemented to correct bad rows and col- 
umns in CCD images. The method is 
based on a poster paper presented by 
G. Pojmanski at the 3d ESO/ST-ECF 
Data Analysis Workshop. 

The FILTER commands have been 
modlfied to take care d the frame 
boundaries in the filterlna. In addition. 
the FlLTEWMEDlAN c&mand h& 

Figure 6: 7he centre of the Temn 7 cluster from a 9Wsecond B exposure wlth SUB (courtesy beon revised to increase its 
of Roberto Buonanna, Osservatorio Ashnornico di Roma). The FWHM of the steltar images is Several commands have been added 
on average 0.46 ai-csec. to improve the usage of catalogues in 


