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Abs t rac t . 1.3mm cont inuum obse rva t ions for a complete sample of opti 
cal ly se lec ted sou the rn q u a s a r s show t h a t most objects have flux 
dens i t i e s below s40mJy a t t h a t wavelength . This c lear ly ind ica tes t h a t 
p rev ious ly claimed de tec t ions a t Jy level a re e r roneous . The sample is 
divided in to r a d i o - q u i e t and r ad io - loud objects. While for t h e f i rs t group 
a thermal origin of t h e FIR emission is ve ry l ikely t he l a t t e r group shows 
energy d i s t r ibu t ions dominated by Synchrotron rad ia t ion . 

1. In t roduct ion 

Since IRAS d a t a a re ava i l ab l e for a number of q u a s a r s (Neugebauer et al. 
1986, Sanders e t al . 1989) a con t rovers ia l d iscuss ion about t he origin of 
FIR emission has s t a r t e d . An obse rva t iona l b reak th rough in t h i s field was 
achieved by Chini e t a l . (1989a) who p resen ted 1.3mm d a t a of all 
n o r t h e r n r a d i o - q u i e t q u a s a r s in t h e Neugebauer sample. The s teep 
spec t r a l t u r n o v e r between IRAS and m m - d a t a demons t ra ted t h a t dus t emis 
sion on kpc scale may expla in eas i ly t h e obse rva t ions , whereas n o n -
thermal models h a v e to adopt exot ic e lec t ron energy d i s t r i bu t ions in order 
to descr ibe t he observed spec t ra . Likewise, t he mm/submm inves t iga t ion of 
r a d i o - l o u d q u a s a r s observed by IRAS (Chini e t al . 1989b) demonst ra ted 
t h a t al l s t eep spectrum and 50% of t he f la t spectrum q u a s a r s show a 
s igni f icant spec t ra l tu rndown a t submm wave leng ths , dividing the radio 
and FIR emission in to two s e p a r a t e components . Again, t h e FIR emission 
was in t e rp re t ed to or ig ina te from dus t in a cool disk hea ted by the 
ac t i ve nuc leus ; t he o r i en ta t ion of t he quasa r r e l a t i v e to t he observer and 
i t s i sotropic luminosi ty determine whether i t appears as a r a d i o - q u i e t or 
r a d i o - l o u d object. 

Long before t h i s p i c tu re of thermal dus t emission from q u a s a r s was 
e s t ab l i shed , Sherwood e t a l . (1981, 1982) repor ted on the de tec t ion of 
1mm emission from a complete sample of 17 opt ical ly se lec ted sou thern 
q u a s a r s b r igh te r t h a n 17.6mag. The observed flux dens i t i e s were above 
U y . From t h e s t eep spec t r a l index between the radio range and the 1mm 
d a t a in was sugges ted t h a t t he FIR/submm emission may be dominated by 
thermal r ad ia t ion . Robson e t a l . (1985) could not confirm those r e su l t s 
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with a s l ight ly b e t t e r s e n s i t i v i t y and, as a consequence , t he s t rong 
the rmal mm-emission from t h e s e q u a s a r s remained doubtful . 

2. Resul ts 

In t he following, prel iminary r e s u l t s obta ined during two t e s t runs with 
t h e MPIfR bolometer system a t t he SEST are repor ted for t h i s complete 
opt ical ly se lected sample of q u a s a r s . Although t h e s e n s i t i v i t y of t he 
p r e s e n t 1.3mm obse rva t ions exceeds the former a t t e m p t s by a t l ea s t a 
factor of 20, t he r e are only two marginal de tec t ions a t about 40mJy while 
t h e r e s t of the objects have 3σ upper limits of the same order. Therefore, 
i t is almost cer ta in t h a t p rev ious ly repor ted de tec t ions a t Jy level must 
h a v e suffered from ins t rumen ta l effects if one does not assume vio lent 
l o n g - t e r m va r i ab i l i t y a t mm wave leng ths . 

3. Discussion 

One may divide t he cu r r en t sample in to two d i s t inc t ca tegor ies according 
to t h e i r radio p roper t i es : 8 q u a s a r s show radio emission between 20 and 
800mJy whereas the i r opt ical flux dens i ty is of order 0.5mJy. Having the 
same optical b r igh tness , t h e remaining 9 q u a s a r s a re " r ad io -qu i e t " in t h e 
s ense t h a t t he r e was no radio emission de tec ted down to a level of 
lOmJy. This ind ica tes t h a t t he ra t io of r a d i o - t o - o p t i c a l luminosi ty is a t 
l e a s t one - if not s eve ra l - orders of magni tude lower in t h e " r a d i o -
quie t" group compared to t h e " rad io- loud" subse t . Likewise, q u a s a r s in 
t h e " rad io- loud" group emit more t h a n twice t h e energy t h a n objects in 
t h e " r ad io -qu i e t " group: t he ave rage luminosi ty of t h e r a d i o - l o u d objects 
is 113*53 1 0 1 2 L Q , t h e corresponding va lue for t h e r a d i o - q u i e t objects is 
<47±7 1 0 1 2 L Q . It should be noted t h a t an equal amount of energy is 
emit ted in t h e range from opt ical to X - r a y wave leng ths . Having 
e s t ab l i shed a " rad io" -d iv i s ion of t h i s opt ical ly se lec ted sample, we want 
to d iscuss in the following both ca tegor ies in more de ta i l . 

3.1 Radio- loud quasa r s 

The s imi lar i ty of t he spec t ra l shapes from X - r a y s to 1.3mm is s t r ik ing: 
The spec t r a l index between X - r a y s and 60/im is a I R X = -1 .29*0 .04 - a 
va lue t h a t is typ ica l for all t ypes of q u a s a r s (Chini e t al . 1989a,b). Even 
in t h e radio regime t h e r e is a common behavior in t h e sense t h a t t h e 
s p e c t r a keep r is ing roughly un t i l 11cm and t u r n over beyond t h a t wave 
length . Significant dev ia t ions only occur in terms of the abso lu te radio 
flux dens i t i e s which differ by an order of magni tude a t t he i r extreme 
v a l u e s . The ave rage spec t ra l index between the radio range and 60/im is 
" R I R = "0 .32*0.04 in agreement with va lues found for f lat spectrum radio 
q u a s a r s . The IRAS d a t a for one of t he q u a s a r s (0420-388) a re cons i s t en t 
with th i s i n t e r p r e t a t i o n a l though t h e upper l imits from 12 to lOO/im do 
not provide a ser ious cons t r a in t . The new 1.3mm obse rva t ions suppor t t h e 
p ic tu re of a s ingle f lat spectrum synchro t ron component dominat ing t h e 
mm and FIR range . 
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3.2 Rad io -qu ie t q u a s a r s 

The spec t r a l index between X - r a y s and 60/im is « I R X = -1 .21*0.01 - a 
va lue similar to t h a t der ived above . The ex is t ing upper l imits in the 
radio regime do not completely ru le out t he ex i s t ence of a f lat spectrum 
synchro t ron component: Taking t h e upper l imits a t t he i r face va lue , one 
ob ta ins an ave rage spec t r a l index < x R I R < -0 .27*0 .02 t h a t is s t i l l 
compatible with t he «RTR r e su l t for the r ad io - loud sample. In th i s 
r e spec t , t he c lass i f ica t ion of t h e objects as " r ad io -qu i e t " is unce r t a in . A 
genera l answer to t h i s ques t ion requ i res radio d a t a of much higher 
s e n s i t i v i t y . 

Next we want to i n v e s t i g a t e t h e poss ib i l i ty of a thermal bump a t 
FIR/submm wave leng ths as seen in genuine r a d i o - q u i e t q u a s a r s . Chini et 
al . (1989a) h a v e p re sen ted spec t r a of r a d i o - q u i e t q u a s a r s from X - r a y to 
IRAS wave leng ths . It was shown t h a t t h e energy d i s t r i bu t ions of r a d i o -
qu ie t objects keep r is ing over t h e en t i r e wave leng ths range with a single 
spec t r a l index « X T R = -1 .25*0 .14 . As demons t ra ted above, the p resen t 
spec t r a h a v e an iden t ica l s lope. Therefore, we can e x t r a p o l a t e to the flux 
dens i t i e s expected a t 60 and 100/im and obta in v a l u e s of a few hundred 
mJy a t t he maximum. This is s l ight ly below the de tec t ion l imits of IRAS 
in t h e normal su rvey mode so t h a t t he missing FIR f luxes can not se rve 
as an argument aga ins t a thermal bump. 

The only object de tec ted a t IRAS wave leng ths is q u a s a r 0530-379 
with t h e lowest redshi f t in t h e sample of 0.29. I t s spec t r a l index from 0.5 
to 25μπι is -1 .08*0 .01 and t h u s s t i l l cons i s t en t with t h e genera l va lue of 
« X I R as d iscussed above . On t h e o ther hand, t h e observed 12 and 25/im 
flux dens i t i e s and t h e radio l imits would yield a pos i t ive « R T R . in 
c o n t r a s t to all known synchro t ron components in t h a t spec t r a l range . It is 
the re fore l ikely t h a t t h e FIR emission or ig ina tes from a s e p a r a t e thermal 
component and the c lass i f ica t ion as a r a d i o - q u i e t quasa r is r a t h e r cer ta in 
for t h i s source. 
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