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be obtained under any~ other ressomabic
assumption. While this docs not prove the
existence of the 3’K background, i corvob-
orates the firmer evidence which other mole-
cules are able do provide.

9.3.3 Optical Molecules and the 3K Cosmic
Radiation

An interesting feature of most of the
light diatomic molecules observed in the

e

- . -

extremely sensitive indicators of the density
of the K held. Figure 9.2 shows observed
spectra and relevant energy levels of CH.
CH*, and CN used for sampling the 3°K
feld. The relative integgities of the lines
shown depend on the fmperature of the
radiation Reld, assuming that the rotational
Ievel populations are in equilibrium with this
ficld. Those lines which are not observed

[R(2) in CN, R{i)in CH*, and R,{1}in CH] ~

indicatc 1hat only the lowest levels are popu-
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Wping, a5 soen in Figure
cable 1o the maximum

sapor taser. Collislons
to about )=5 if the
e bs Hkely to be shout
in either of the maser
oul 104 or 105 times
0 A<oefficients and
igher rotational levely,
tenperatuee to sbout
 noted that the 6,4
713 level. The observed
stical depihs. Becaums
depths for the varkous
largs. The resomance
ppears (0 make the
of 535 (lower maser

lizing effect. Infeared
¢+ asterisks leads to
|, making population
:vel can be shown to

naldehyde that was
e-strengths shown in
d 119. However, the
Yoo* level does not
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[ Rotation Levels
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INFRARED PUMPING OF 22.2GHz H,0 MASER

7 R and vibrath Jevels involved in infrared ping of 130 masy (12.2
GHz). Tha lower sotationsl level {many not shown) are in mearly-ikeimal equilibriam
bocsue of coltisions.
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coverage of 527 MHL The original spectral reslution was 1.03 MHz (1.3 km 3 '), Speciral resolution in this plot is degraded by showt & factor of 10
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FLUX DENSITY IN A Q.6 BEAM, Jy

mm with #n uncertainty of about + 15% on top of an oversil
calibration error of + 20%.

This value for the broad-band flux can be compared with
lht_vuiousvﬂuuinihepublislwdtimmm'l'bem;m
emission from the core of Orion A has been messured and
mapped with 06 resotution by Keene, Hildebrand, and
Wmmtl%h.myshwmallhembnﬁm“mmm
consists of an extended component plus two major compact

of 300 K {S55) sad backend

sources. The flux density at BN is 1500 Jy within a ("6 beam,
with an overall calibration uncertainty of +30%. Previously,
the 1 vven emission from Orion was measered by Westbrook
etol (1976) and recalibraied by Eliss ef ol (1978). They
derived & Pux density of 158 Jy in a |° beam. Assuming that
the 1 mm cmission has the same spatial distribution as the 400
Am emission, it is possible to estimate the | mm fux density
in & 0’6 beam by using the mapping data of Keene, Hildebrand,
and Whitcomb (1952). The result is an estimated fx density
of 128 Jy for the smafler beam. Combimed with the 400 pym
result, this implies a spectral index of 2.7 between 0.4 ram and
1 mm. This is similar to bul smaller thar the apectral index
estimated by Elias er ol (1978). Extrapolating with this spec-
tral index (0 1.3 mm, the wavelength of the spectral line
observations, gives a flux density of 63 Iy in a 0'6 beam. The
various broad-band fluxes are plotted in Fignre 2. Comparison
with the line fux indicstes thai 30%-40% of the iotal flux may
be accounted for as line emmission. This, however, is a lower
limit since the line fux is based only on those lines stronger
than 0.2 K.

m. DICUSHON

a) Extrapolation to Wesker Lines

The calculations sbove have comsidered only those lines
strong ewough io be individually detocted, i.c., those with pesk
anicnna temperatures stronger than sbout 0.2 K. There will be
4 large nueber of wesker lines present which caemot be seen
because of 1he noise fevel in the spectrem and because of the
overlapping of stronger lines. Even ot the 0.2 K fevel there are
large regions of the spectrom in which the besetine cannot be
clearty seen due 1 the overlapping wings of strong lincs.

Some weaker tines can be predicied with some precision
becanse they involve transitions with weaker matrix elements
or are between more highly excited stawes of welt-known
species. But (he general problem of prediciing the number of
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Figure 9.1 Spectra of NH, and CS in the Sgr B2 moleculur source. The obscrvalion of the (2.1)

line af NH , indicates that densities as high as 10" cm - * may exist in the core of the source. The siriking

difference in the 2 - C
tate clouds or density condensations.

~hand )

- 0 lines of C5 indicates that the Ser B2 source may consist of 1wo sepa-

e width. A sscondary peak oceurs in the
ine profile st & velocity of 5 km #-! and
at the velocily of the peak of the HI3CO* the
HCO* fine profile resches a minimum at nasrly
the zero level. Even more severe salf-absorp-
tion occurs noae 0 Oph B2, In Figure 4. at s

Figure 4. The 331-0 HEO" ant H *CO" line
profiles townrd & position 2" eant of

p Oph B2,

porition 2'E of B2, the H''CO" hae twice the in.
tensity of the HCO' and ie centered betwean the
two HCOY pedks, At the tore of p Oph BZ we
hive obtained high *mlutin line profiles of the
1:1-0 HCG' and HE3CO®, 1232 HCO* and J=2-1,
3-2, 4-3 DCO* teansitions (Fig 5), While Jif-
ferant velocity resolutions were used for soma
of the lines, adjacent channels have besn sum-
med wo that of the (inal spacira have nbout
the sama resolution, All of the DCO* linng
occur at 4.1 krn o~ | and show no yridencs of
sdditional components, The HCO Unes, In con-
trast, shew considershle structore, Goth the
I=1-0 and Jx3.2 HCO* profiles have sbeorption
dl,u at olightly Jeos than 4 km ¢°!, The J=1.0
HIICO alsa seams to have a very sarrow deep
ip which ocenrs st tha velocity of the J=3.2
HCO' pask, This Is the only position which
#hows two componant stracture in the #1 co*
lihe profi ALl positions adjacent to o Oph B2
show only a single component, although at 2'N of
B2 thie compontnt is shifted to a tower valocity,
.9 m a"!, Without further cheervetions it
can not be determined whather the H'Co* e
rell-abaorbed or two separste cloud omponenta
are present, The strength of the J»}.2 HCO*
and J21 -0 H130" 4t 4 Oph B2 relative to tha
1=1-0 HCO' revesls that the Latter is self-ab-
sorbad, The shift to & lowsr velochy alse
occurs in the DTOY lnew &t the ponition 2'N of
# Oph BZ,

S, PHYSICAL CONDITIONS WITHIN THE DENSE
CORFES

The cbaarvations raveal that thers are & mamber
of identifiable condenestions within the p Oph
cloud and that there 18 conslderabls varlation in
the physical conditions from ragiom to region,
Inthe J=1-0 HCO' mup sevaral pasks, to the
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FIG. 1. Integrated HI emission from M31. The bean size
of 1.5 x 2.2 arc min is shown as a shaded ellipse. The
contour interval is 600 K km 5-1. with regions above the
1200 K km s™* level, and also the 2400 K im 5% level,

being shown shaded. The so-called “SW companion" of M1

is not shown, being beyond the SW extension of this Zap.
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