3.6-m Telescope Cassegrain Adapter on La Silla

While this Issue of THE MESSENGER goss to press. the Cassegrain adapter Is being installed on the ESO 3.6-m telescope.
Soon alter, the oplical lests (or the Cassagrain facus will commence, and If ali goas well, Ihe lirst astronomical observa-

tlons may be made soma waeks latar,

Whatwill il be like lo observe in the Cassegrain cage? We have siready assured (he fulura visltors thet thay will be lirmly
atltached (see THE MESSENGER No. 6, p. 15). This arlicle adds 1o the picture by descrlbing in some deatall the so-called
“Cassegrain Adapter’. on which all auxiiisry instruments to be used in this focus will be mounted. The reader wilf undoub-
ladly notice that the text is somewhal mora technical then usual in this journal. However, we hoave el that it Is of impor-
tance 1o those astronomars who are alreedy now planning 1o use the ESO maln Islescope to be Informed aboul this gdap-

ter as early as possible.

The authors, ESO engineers Sten Milner end Manired Zisbell, work in Genava. They have followed the adapter from the

earliest design stage (o the final (65!s.

While the year 1976 was characlerized by she (inal consleuclior.
oracilon and flrsi operallon of Uw 3.6-m (elescope, [ was also the
year of manyfacture, assembly. machanleal, eloclronic and optical
lests of the Casseqrain inslrument adaptec {or the same lelescope.

The provisional 1ests made al ESO. Geneva, showad satisiactory
performance and Iho adaptaer was shipped 1o La Silla on January
20.1977. The mounhng of 1the adapléer ontd Lhe lelescope started
on February 22. 1977,

The adapier shown i F . Y is Ihe mechanical Inlerface between
ihe lelescope and the dillerent instruments tobe used In the Caase-
grain focus. it comains 1he oplical pans and the mechanical fa-
cihties required for direcl and remole obsarving ot the qusallty and
focussing of the canirefield, and tor the specicometer slit and the
guwding of 1he lelascopso. The adapter will be mounted directly
onlo I1he rear slde of the main mirror cell inside tha Cassegrein
¢0ge, and the conlrolalectros :swill be ingtallad in one of the four
cubicles inside the cage. The adapler will be controlled oitherby &
conlirol panel Insida the cage arremoiely by 1he 3.6-m 1elascope
conlrol computer

The optlcat palth and component localion are shown In Fig. 2.

Forremote 0bsarving, one (elavislon cameraisinsighed [orcen-
Iirelieid viewing and a second ane lor gulde star observation. The
cenlralielg camera uses an EBS (Elacironic Bombarded Silicon
Targal) lubawilh an Image Intansifier infront ol 1he tube. The input
wingow has 9 diameter ol 40 mm. Far large-lleld viewlng. the
Imaqe aof 2 star with a “secing™ of 1” wlll cover 2 )nas end for
small-Nald viewing 16 llnas. The aslimaled limil of sensitivily for
farge viewing wil} be In (he order ol (ha {71h mpgnilude on the

INSTRUMENT AOAPTER ON TEST
BENCH. — (7) rotator, (2) edeplar housing. (3] raduction plate,
(4} cable gulde. (5) TV camera for cantreliald obsarvation, (6) 1ISIT
camara for guiding, (7) test bench, (8) spéctrograph.

Fiy, 1. CASSEGRAIN
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3.6-m1elescope. To raise the sensilivily of the centrelield. Lhis ca-
mera will be replaced by anolhar one wilh (acilities for integi alion
both on iha target ang in 3 diqltal memory.

For guide-s1ar chservation, a fess expensive ielevision camera
wlih an ISIT -{Intensltied Silicon Intensilier Targsl} lube is used.
The esiimaled sensilivily wlli be of Lhe order of lhe 16th magnitude
with aresoluilon o1 4.5 ines perarc sec. To begin with, guiding will
be carric:d ovt manvally using (he handsel. Later on, this TV sys-
tem will be replaced by an aulomatic quider.

Adapter Deslign

The pdapler i3 divided o 4 machanical sub-groups. They are;
Rotator, Houslng. Reduction plale and the Cable guide.

The rolator 15 2 (arge peecision roller bearing on which 1he
adapler housing 1s bolled. The begring Is provided wilh internal
gear leoth and is diroctly bolted onlo tha relerance plate on the
tear side ol (he muysor coll (Lis lurned by 3 parallel driven AC mo-
105 up (0 X182 from the Soulh Slrection. The roration is limi(ed by
eleclrical and mochanical slops. To elimineia the backlash in the
gear and any unconlrolled moyion during 1he leloscoprt move-
ment, 3 spechal scuence o molor conlrol s vsed. The angular
posltion Is reard by an absolute nncoder wilh 2 resolulion ol 0°047.
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Fig. 2: SCHEMATIC OF OPTICAL PATHS AND COMPONENT LO-
CATION. -(1)sgapter housing, (2) TV cemaors lor cen(rafiala ob-
servaiion. (3) I1SIT camera lor guiding. (4) oys-places, (5) X-Y als-
placemeant table, (6) gulds probe with locus-reducer-- 90
prism — cross-helr — ¢olilmator lens — pisns AS°-inclined mirror,
(7) centreflgld mirror, (8) slit viewing unit. (9) turret for lield lon-
§6s- cross-halr and knile edge, (10) turrgl for glass thickness
compensstlon, (11) Illter turret for TV camera, (12) {litor turret lor
ISIT camara, (13) small-$laid objectlve. (14) large-lield objeclive.
(15) plane mirror on pivol for sye-place or TV obsorvation.



£19. 3: ADAPTER HOUSING WITH REMOVED AREDUGTION PLATE. — (1) adsptar housing. {2) TV camera for centrefield observetlon, (3)
1S1T camera lor quiding, (4) eye-piaces, (5) X-Y displacement table with gulde probe. (8) gulds probe, (7) centrelield mirror actusior. (8)
SN viewing unit actualor, (9) lurret or tiald 1onses — cross-halr and knile adge. (10) turret for glass thickness compansation. (17) cabie
guids, (12)(ilter turrat for ISIT cormers, [13) carriage for small and large-tiald objectlves, (14) star-simuletion device lor calibration ot the

adapter.

The accuracy of Iha posliloning will be 1710 of a degree. The bot-
1om Iace ol lhe bearing is 1he connectlon llange for 1he adapter
housing.

Yhe housing conlalns Ihe oplical components and related ac-
10ating mechanisms as shown ia Fig. 3 1t Is a welded cylindrical
alael siruciure with a plain base plate and 4 strangthening ribs as-
suring suificient stifiness 10 the siruclure. resulling In less than
S um distoriion of any relarence surfaces ol the optical compoaent
actuating machanlsm, when the housing fs tilied from 0 1o 45'

The (ower llange 6nd is cannecied either 10 a large nsirument,
such a5 an echelle spacicoqraph, or 1o 1he raduction plate catrying
the smaller instruments such as a specirograph. photomater or
camera. The X-Y displacemant lable posilions 1he guide probeé
within (he area of (308 x 149) mm? of ihe image field, 305 mm from
tha (ocal plane. As the adapler can be lurned | 182° tho compleld
fietd can be scannad by Ihe gulde probe. The X-Y displacement (8-
bles are gulded In pretoaded Nnear hizrings and driven via “'play-
free™ satellile roller scraws by maans of iachometer DC gear mo-
1015, The posilions o8 1he 18bies ara given by ratating Incremental
oplical encoders localad on the ond ol (he roller screws, The zeco
position (Initialization) is given by 8 mlcroswiteh al 1he end of the
stroke and Ihe first zero pulse ol the encoder. The reproducibilily
ol the zero posilion is 4.2 pm. Wilhln the scanning area tha resolu-
tlon for the guide-proba posillon s 1.4 um, Ihe reproducibility will
ba 5.6 nm and the tolal accuracy is batter than ¢ 20 pm, deflecilon
Included. Tha tima to move 1he guide proba across Lhe fleld is 30
sec in X (308 mm) and 15 sec in I1ha Y dicecllan (149 mm). The ca-
bles for molors. swilches and cross-halr illumination ara collecled
in 3 cabls guide on 1he side of tha X displacemsnt bed. Whan ihe
adapter is controlled in @ manual mode. [rom ihe contiol pane) In-
slde the Cassegraln cage. only the spead conlrol fecdback loop vie
the tachogenerator is closed and 2 speeds. fast and slow, aro fore-
seen. The posilion (gadback 10op 18 Closad vis computer control.

When (he guide probe reschas itls commandad position. the: speed
Is regulaled down by compuler via » 12 bit D/A converler.

Two Ideniical aclualors supporl and position the cenirefiald
mirror and slit viewing units In tha ficld with a reprogucibllity of
10 pm. The time for displacement (205 mm) irom "out” to ~in”’
positionis15sec.The actualor conslists ol aramguided by (wo recir-
culalng (Inear bearings engaged In \wo oppasing 90" graovas in
Ihe ram. The ram Is moved by a scrow nul syslam driven by 3 OC
motor. The "In"" and “oul” pasitlons of tha ram are detined by lwa
mechanleal stop plates at the end ol the stroke and 1hese posllioas
arpingicalad by microswltches. The drive motor 1s controlled by a
powyr ampltier which has. In additlon o the negatlve vallage
feadback. a positlve current lecrback loop 1o giva a nagative im-
pedanca oulpdl characierisiic. This is B substilule (or tachomeler
f_eedback because ol less severe requlrements 107 speod slablliza-
lion. I funclions tn the (ollowing way: when he frictlon (orque
rlses, the motor spaed wlli Iry to go down. The loss ol “back-EMF ™

New CERN/ESO Telephone Number

As from Maich 18, 1977 CERN's general telephone number wil)
change rom 419811 (o 836131,

ILwill Then also be possible for peopie telephoning from out-
slde CERN 10 dial the ESO extensions directly, by composing 83
totlowed by 1he presanl inlamal numbesr. For example:

Sclentilic Group: (022) 835080

Engingering Group: (022) 834692

Instrumentalion Development Group: {022): 834831

Sky Atlas Laborsiary: {022) 83 4834

Geneva Administralive Grouvp: {022) 8348238
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ESQ; the European Southern Obser-
vatory, was created in 1962 to...estab-
lish and operate an astronomical ob-
servatory in the southern hemisphere,
equipped with powerful instruments,
with the aim of furthering and organiz-
ing collaboration in astronomy .. . itis
supported by six countries: Belgium,
Denmark, France, the Federal Repub-
lic of Germany, the Netherlands and
Sweden, It now operates the La Sllla
observatory in the Atacama desert,
600 km north of Santiago de Chile,
at 2,400 m altitude, where nine tele-
scopes with apertures up to 3.6 m are
presently in operation. The astronomi-
cal observations on La Silla are carried
out by visiting astronomers—mainly
from the member countries—and, to
some extent, by ESO staff astrono-
mers, often Iin collaboration with the
former,

The ESO Headquarters in Europe will
be located in Garching, near Munich,
where in 1979 all European activities
will be centralized. The Office of the
Director-General (mainly the ESO
Administration) is already in Garching,
whereas the Scientific-Technical
Group is still in Geneva, at CERN (Eu-
ropean Organization for Nuclear Re-
search), which since 1970 has been
the host Organization of ESO's 3.6-m
Telescope Project Division.

ESO has about 120 international staff
members in Europe and Chile and
about 150 local statft members in San-
tiago and on La Sllla. In addition, there
are a number of fellows and scientific
associates.

The ESO MESSENGER is published in
English four times a year: in March,
June, September and December. It is
distributed free to ESO employeesand
others Interested in astronomy.

The text of any article may be reprinted
if credit is given to ESO. Coples of
most lllustrations are avallable to edi-
tors without charge.

Editor; Richard M. West
Technical editor: Kurt Kjar

EUROPEAN

SOUTHERN OBSERVATORY
SchleiBheimer StraBe 17
D-8046 Garching b. Minchen
Fed. Rep. of Germany

Tel. (0B9) 3204041-45

Telex 05215915 eso d

Printed by Universitatsdruckerei
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will Increase the motor currenl and. be-
cause of the positive current feedback. the
amplifier will raise the output vollage 1o
stabilize the motor spged. Al the "in" posi-
tion of both actualors, Lthe imlt swilches are
bypassed by a resistor. This drives the ram
with reduced torque againsl the mechani-
cal end slopslo increase tha reproducibifity
(=10 ). An lnlerlock system insures 1hal
only one of 1he unils (slit viewing. centre-
liefg@ mirror or gulde probe) can be moved
into the centre of the lield at a \ime.

The lurrel (or the cross-hair, knite edge
and (he large and small lield lansas, posi-
tions the lirst lwo elements with a reprodu-
cibility of 10 um in the focal plane. The
posilion of the whecl is sssured by a
spring-loaded precision lever, engaging a
“play-free’ ball-bearingin 4 slols on \he pe-
riphery of the lurret. The lime o change
Irom one element to tha next is 3 sec. Two
microswitches serve (or posttlon indica-
tion. One swilch indicales the zero posiion
and the other one counts Lhe sieps from
2010 10 Lhe selected elemant, As (he reduc-
lion between the DC molor and (he furret
wheel is very low. il was necessary 1o inslall
a circuil with a negative impegance charac:
(eristic 10 achisve sufficient speed control
at slow speeds. To change 10 a3 new posi-

tion, the molor is driven for 20 ms wilh (yll
torque 10 throw the whee! out of the block-
ed position (ball-bearing in slol), Then the
turret continues turning at stow speed until
the next position indicated by the position
swilch. The same electrical system is used
by the turret for thickness compensation,
and the fwo llter lurrets {or centrefield
viewing and the ISIT camera.

The turrets for glass \hickness compen-
sation and the twa TV liller fucrets are buill
and coalrolled like the field-fens turret, but
less precisely.

The carriage [or large and small lield-
viewing objecuves is yuided in hnear bear-
ings and moved into posilion by means of
a DC gear motor. Il is held i the end posi-
lion by lwo magnets with a precision ol
+100 pm. The time tor {ull stroke is 185 sec.

The reduclion plate is a solid, slabilized
steel plale. precision-machined 10 A plana-
rity ol 10 pm of 1he flanges. The bolt circle
diameter ol ithe large flange is V135 mm. and
\he internal guide bore 1100 mm. The boll
circie diameter on the small llange is 540
mm and the guiding bore 500 mm, The foca)
plane is 170 mm Irom the small ilange. The
weight of this plate is 500 kg lo prevenl a se-
rious imbalance in the lelescope dunng a
change from a heavy to ) hght inslrument.

ALGUNOQOS RESUMENES

Fuentes de rayos X
en cumulos de galaxias

Dr. R. Havlen, astronomo de ESO en Chile. y
Dr. H. Quinlana, astrénomo chileno em-
pleado por ESO en Ginebra durante 19786,
han realizado recientemenie un minucioso
esludio del cimulo ausiral de rayos X de
nalaxias CA 0340 -538.

Cumulos de luenies de rayos X tienen
una apraciable dimension. siendo su dia-
meiro de un 0 dos millones de anos luz. Se
presume que la radiacion de rayos X en
estas luentes no es mas que la radiacion
termal de un tenue, muy calienle gas (con
una lempearalura de cien millones de gra-
dos) que llena las regiones inteciores de los
¢cumulos. Hasta el momento aun no se
puede responder a la pregunla de cual seria
el origen de aquel gas.

Hasta la fecha, se han podido deteclar
solo una 6 dos docenas de cumulos de
fuenles de rayos X. Es importante identi-
ficar estas fuentes a lin de estudiar en
detalle los cumuios 6plicos.

El comulo CA 0340 -538 es un cumulo
casi esférico que tiene muchos cientos de
galaxias, Para varias galaxias se han deter-
minado las velocidades radiales, y se
encuenira en progreso un esludio foto-
méirico. De las placas tomadas con ¢
telescopio Schmidl en La Silla se estd
realizando también un estudio de la mor-
lologia y distribucién de los varios tipos de
galaxias en todo el cumulo. Toda esla
informacioén, si se comblina con los datos
de rayos X. ayudara a explicar el origen del
gas intercumulo y su mecanismo de calen-
lamlenlo.

Apolos y Troyanos

€1 thulo de esta nota no debe confundir a
Jos leclores. No prelendemos discutir anti-
guos Jioses y guerreros griegos, Sindo mas
bien resumir algunas nuevas informacio-
nes pertenecientes a estas dos wfamilias»
de planelas menores recientemente obte-
aidas a lraveés de observaciones con los le-

lescopos de la ESO. Elos represeman ca-
s0s extremos en el myndo de los aslaroi-
des: los planetas de lipo Apolo son aguellos
que mas se acercan a (a tierra. (0s Troyanos
son ios mas disltantas de todos los conoci-
dos planetas menores.

1976 WA

Hasla la fecha se conocen Comparativa-
mente pocos asteroides de lipo Apolo. Re-
cienlemente, ef interes en estos racos obje-
los ha aumentado considerablemente
luego del descubrimiento de no manos de
cuatro nuevos Apolos dentro de solo once
meses. A lines de 1975 lueron descubiertos
dos en el Cbservatorio Palomar (1976 AAy
1976 YA), el lercero en octubre de 1976.
qualmente en Palomar (1976 UA), y el cuar-
10, 1976 WA. lue el primero encontrado con
el telescopio Schmidt de ESO, para el cual
se ha establecido lgualmentle una orbita
fiable.

1976 WA lue descubierto por H.-E, Schu-
ster en una placa tomada para el Mapa (B)
de ESO el dia 19 de noviembre de 1976.
El tamano de 1976 WA se estima en 1-1.§
kildmetros. Su oOrbita es exirgmadamenle
alargada y se mueve enlre 124 y 598 mi-
liones de kilometros del sol. es decir. pa-
sando baslanie detras de la 6rbita de Marte
y casi locando Ja de Venuys.

1976 UQ y 1876 UW

Algunas semanas antes del descubrimienio
da 1876 WA, se realizd un pequeno pro-
grama de observacion con el telescopio de
Schmidt de ESO con el {in de buscar siste-
maticamenle nuevos asteroides de tipo
Apolo. Dr. R. M. Wasl, asistido por Guido
Pizarro. obluvo seis placas durante un pe-
rlodo de diez noches. Se encontraron 27
planelas menores en las placas, 25 de los
cuales eran nuevos descubrimientlos!
Enire los 25 objelos no hablan nuevos
asteroides de lipo Apolo. Sin embargo. sor-
presivamenle, dos de los nuevos asteroides
resultaron ser nuevos Troyanos con una dis-
tancia de cast 750 millones de kilomelros de
fa tierra. Una extrana paradoja: se busca lo
cercano y se encuentra 1o dislante.



