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Introduction a 

The COSE satetlite, wlth Its instru- 
ments, has provided new Insights info 
the origin and evolution of the Universe. 
The FIRAS (Far Infrared Absolute Spec- 6 
trophotometer) has supplied the best 
demomtaation that the Cosmic 
Background Radiation is a blackbody 
(Mather et al., 1990). The DMR pllfer- P 
ential Microwave Radiometer) has pro- 2 vided what appears to be the first m a -  
sumnsent of the structure in the angular u 
distribution of the background radiation 
(Smoot et al., 1992). 

What more Is there to do and how can 
it be done? 2 

h i d e  what may be done by subse- 
quent satellttes, two important measure- 
ments can be made using interstellar 
thermometers. The first is to provide a 
prectse Independent check on the absa- o o 10 a0 s3 40 
lute calibration of the F I W  spec- 
trophotometer. The sgcoml and most figure 1: M e a s W  1-(CN} wlth the associated I a e m  w imwshg HD nwnber of the 
interesting from a cosmologfcal point of obsarved sters Pam et al.1. 7313 SOIM Ilna nwemta tha CDBEmtt fw T w ,  T = 2.735 f 
v i m  is to dmonmte the hmogenetty 0.06 K, the deshedlkr@k the wtedtlm of the T,(CNJ k 'ah ,  T-2.318 f K, the dashed 
of the CBR radjatlon. A third pos~bjlity IIM IS tb ~ & h t e d  d the T&C#) dm, T = 2818 f 0.018 K. 

would be to verify the expansion of the 
Universe via the (1 + z) dependence of 
the temperature of the CBR. 

One of the fundmentd assumptions means that an obaewer anywhere In the Soon after the discovery of the CBR, It 
In current cosmotogical models is the Unlverse should measure the same glo- was recognized that the rotational excl- 
homogeneity of the Unlv~rse and hence bal properties. In parflcluar, the tempera- tatlon of interstellar CN could provide 
of the CBR radlatlon. Homogeneity ture of the CBR should k the same. one of the best thennometem for deter- 

mining the TcsR. Subsequently, Modern 
techniques have pwhed the method 

, , , , close to the preciston of the best 
radlometers. Although the radlometers 
are quite pmbe, they are only able to 

call K - measure #le CBR temperature t d l y  - (= 1 AU of the Sun) and they depend on 
saphtstlcaled and complicated methods 
far calibration. - On the other hand, Interstellar CN, 

- whbh has been seen In semi clouds 
- withln 1 Kpc, Is able to report to us the 
- intensity of the CBR radlatlon field in Its 
- vicinity. In addition, the actual tempera- 
- ture determination dies on a rather dl- 
- rect technique, 
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A recant aornpIlation palazni et al., 
1992) of the measurements of CN excita- 
tlon temperatures for bright s t m  ha8 not 
shown any large dlffemncm In the TCm in 



peratures appear atightly above (= 80 f 
30 mK) the COBE measurement of TCsR 
= 2.735 K (Fig. 1). A possible explanation 
of this e x c m  would be the presence of 
local excltation mechanisms (such as 
oolllsional excltation). None of the data 
necessary to quantify t h ~ e  mechanisms 
are of sufficient qualliy to provlde a clear 
explanation of the observed difference. 
Improved observations would be 
needed to obtain better data on local 
conditions In molecuhr clouds and on 
CN absorption llne measurements to 
show if the excess In the CN excitation 
tempemture is really a result of collisional 
excitation. 

Homogeneity wlthln 50 Kpc 

A very real posstbility exists to deter- 
mine TeeR In the Magellanic Clouds If an 
appropriate sight line wlth sufficient CM 
column density can be found. Such a 
measurement is juBf within the posslbillty 
of the largest telescopes In the southern 
hemisphere. 

We have initiated a prqramme for 
obwwlng a sample of lines of sight to- 
wards bright and reddened 0 and B stars 
In the Magellank Clouds. The observa- 
tions were performed In October 1991 at 
the 3.6-m ESO telescope (La Sllla, Chile) 
uslng the CASPEC spectrograph with 
the 31.6 linelmm grating plus the long 
camera in the wavelength range 
3 8 0 d - 4 5 0 d  

Preliminary results show that the Call 
H and K interstellar lines (bath galsctte 
and Cloud components) are present In all 
the observed stellar spectra (Flg. 2). 
Molecular absorption lines of CH and CN 
are marginally visible (Fig, 31, represent- 
ing the first detection of the CN species 
In the Magellanlc Clouds interstellar 
medium. Detection of interstellar CH and 
CH+ has been reported only towards 
supernova 1987 by Magdn and GiHet 
(1 987). 

Additional obwwing tlme Is needed 
for improving the molecular detection, In 
particular CN for the measurement of the 
TeBR at 50 Kpc from us. 

Homogeneity on Large Scales 

It may be pmslble to observe the 
excltatlon of other molecular rotation or 
atomic fine structure lines at quite large 
distances (Bahdl and Wolf, 1968). In- 
deed a few reports (Meyer et A,, 1986; 
Wampler, 1W0) of upper llmlts to TCsR at 
redshlft around z = 1.6 and z = 2.5 have 
bgen reported for the excitation of CI and 
CII flne structure Hnes. 

In cant& to the measurements in the 
Magellanic Clouds the measurements at 
high mdshif! introduce a rather large 
uncertainty In the local condition of the 
specim absmed, for example local ex- 

ngum 3: Inmtdbr CN toweds the star SK 106 (SMCI, Tha pdt lon  d the line m'mides with 
on@ of the strwrgw ccrmponents of the IntersteIlar Ca /I K In the Small M ~ I I m i c  Cloud. The 
upper llmlt fof the CN column density i8 1 x 10'' 

cltatlon mechanisms such as colllslonal 
processes or local UV field are difficult to 
evaluate. Neverth Jess, a determination 
of Tcsdr) c (1 + ~~TCBR(Z 011 at any 
redshift would be very difficult to explain 
in the context of the standard cosmologl- 
cal scenarios. Though thy are affected 
by large uncertainties, the exlstent upper 
limlts to T=BR(Z) do not contradict the 
present theories. 

In summary, excfting and important 
cosmological rmults are possible from a 
careful study of the Interstellar ther- 
mometers avallable to us, 
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New ESO Conference and Workshop Proceedings 
The PrOcedings of the ESO Workshop on HIGH-RESOLUTION SPECTROSCOW 

WITH THE VLT have iust become wallable. The SlO-page volume, edited by M.-H. 
Uldch, [8 offered at a price of DM 45.-. 

The following publications we In press and will become available end of September/ 
beginning of October 1992: 

ESO CONFERENCE ON HIGH-RESOLUTION IMAGING BY INTERFEROMETRY 
II. These Pmceedings, edlted by J.M. Be&ets and F. Merkte. am divided Into hhro 
volumes [Part I and Part 11) and contain more than 140 papers on a total of more than 
1 320 pagw. The prlce Is DM 11 0.-. 

4th ES0/8f-ECF DATA ANALYSIS WORKSHOP. Thls 188-page volume, edlted by 
P. J. G d t  and R.C. E. de Ruijsscher, will be avallable at a price of DM 25.- (all prices 
include packing and surface mall). 

Prepayment is required for all publications. Payments have to be made to the ESO 
bank amount 2102002 wlth Cornmenbank MIlnchen or by cheque, addr~sed to fhe 
attention of 

ESO, Financial Ssrvices 
Karl-Schwamchild-Str. 2 
0 8 0 4 6  Oarchlng b, Munchen, Germany 

Please do not forget to Indicate your complete a d d m  and the tltle of the Prooeed- 
Ings. 


