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tionThe Milky Way is known to be a spiral barred galaxy with a prominentring between 4 and 7 kp
 Gala
to
entri
 radius (S
oville & Solomon 1975;Clemens et al. 1988). Ring resonan
es o

ur frequently in barred spiral diskgalaxies by gas a

umulation under the 
ontinuous in
uen
e of gravitationaltorques from the bar pattern. As density enhan
ements they are often sitesof in
reased star formation (Buta 1999). In an alternative view, this part ofour Galaxy 
an be separated into two spiral arms, the Sagittarius and theS
utum(Cohen et al.1980). The Gala
ti
 Mole
ular Ring (GMR) shows upprominently in CO J=1-0 (Dame et al. 2001) as well as in Ci, Cii, and Niiin the COBE survey (Fixsen et al.1999). Due to its high star formation rate,most of the Gala
ti
 giant Hii regions, maser sour
es, and SN remnants areobserved towards the ring and most of the Galaxy's FIR luminosity is emittedhere (Burton et al. 1976, Bloemen et al. 1990).2 The KOSMA surveyTo study the physi
al 
onditions of the mole
ular gas and their variationwithin the GMR, we have started a low-J multi-line CO survey of 
louds inthe GMR with the KOSMA 3m teles
ope on Gornergrat, Switzerland. Thissurvey 
omplements the Boston University 13CO 1-0 GMR-survey at theFCRAO (Simon et al. 2001; Ja
kson et al. 2002). At present, we have mappedtwo �elds, a 0.375 deg2 �eld at l=45-46 and a 1 deg2 �eld at l=30-31 on afully-sampled grid in CO 3-2, 2-1 and 13CO 2-1 with a velo
ity resolution of0.3 km/s. One CO 3-2 
hannel map 
orresponding to gas with the velo
ity ofthe S
utum arm is shown in Figure 1. The star forming a
tivity is asso
iatedwith dense and warm mole
ular 
louds tra
ed by the CO 3-2 transition. Bothregions 
ontain extended foreground 
louds. The GMR material in the G30-31 �eld is kinemati
ally separated into two regions in the Sagittarius and



2 M.Br�ull et al. Figure 1: One CO3-2 
hannel map ofthe G30-31 �eld. The
enter velo
ity of 93km/s 
orresponds toemission in the S
u-tum spiral arm. Con-tours are at 3� and10 �. The �eld 
on-tains the prominent
loud W43, seen atl=30.8, b=-0.1.
S
utum spiral arms, whereas the GMR material in the G45-46 �eld is onlylo
ated in the Sagittarius spiral arm.The data set reveals many di�erent 
louds at various Gala
ti
 radii. Wehave started to analyse their properties using radiation transfer models. Here,we are 
on
entrating on studying the observed emission stru
ture.3 Stru
ture-Analysis3.1 Cloud stru
ture in di�erent tra
ersIn the G45-46 �eld (not displayed here), the foreground sour
e is more frag-mented in CO 3-2 than the GMR sour
e whi
h is dominated by large 
ompo-nents. To quantify this observation, we used the �-varian
e analysis (Stutzkiet al. 1998; Bens
h et al. 2001; Ossenkopf et al. 2002) measuring the rela-tive amount of angular stru
ture �2(L) of a map depending on the stru
turesize L. This method allows to separate the s
aling behaviour of the 
loudstru
ture from observational noise and the teles
ope beam in
uen
e (Bens
het al.2001). Figure 2 shows a �-varian
e spe
trum of the G45-46 �eld. Thedi�erent degree of fragmentation visible in both G45-46 
louds is re
e
tedby di�erent slopes d� in the �-varian
e spe
trum (Fig.2). The result for theforeground 
loud is nearly equal for the three tra
ers used for this analysis:d�(CO3-2)=0.65(0.07), d�(CO2-1)=0.63(0.07) & d�(13CO1-0)=0.59(0.05).For the GMR 
loud we �nd: d�(CO2-1)=0.79(0.07), d�(CO3-2)=0.88(0.03)& d�(13CO1-0)=0.98(0.08). Bens
h et al. (2001) found for di�erent 
louds



The KOSMA Gala
ti
 ring survey 3a slope of 0.5 �d�� 1.3. Our results are in the range of their �nding butallows for the �rst time the 
omparison of di�erent tra
ers in equal maps. Forall tra
ers, the slope for the GMR sour
e is higher than for the foregroundsour
e, whi
h means that the GMR sour
e is dominated by larger stru
tures.This di�eren
e is less obvious in CO 2-1, more pronoun
ed in CO 3-2 andstrongest in 13CO 1-0. We explain this �nding with widely extended CO 2-1 emission, similar in both 
louds. The di�erent slopes in the other tra
ersthen tell us that these, more likely opti
ally thinner lines, reveal di�erentstru
tures for both 
louds behind the surfa
e, tra
ed by the CO 2-1 line.Figure 2: �-varian
e spe
trum of theCO 3-2 integrated maps of the G45-46�eld as a fun
tion of lag-size L. Theupper and lower points 
orrespond tothe GMR-sour
e (40-80 km/s) and theforeground sour
e (20-30 km/s), re-spe
tively. The data are �tted by apower law with radiometri
 noise andan approximate beam pro�le. The ver-ti
al lines gives the beam-size of 8200.At smaller lags the analyti
al �t doesnot work any more. The power law �tis best perfe
t in the signi�
ant rangeabove the beam-size.3.2 Cloud sizesFigure 3 shows the appli
ation of the �-varian
e analysis to 
hannel maps ofthe G30-31 �eld. In many velo
ity 
hannels the �-varian
e spe
trum showsa maximum indi
ating the maximal angular s
ale up to whi
h the 
loudstru
ture is self similar. At the tangent point (�105 km/s) we �nd a typi
alangular length s
ale of this maximum of � 100, 
orresponding to 25-30 p
(Fig.3). This s
ale 
an be assigned to the size of the dominant stru
tures inthe map. We �nd the same s
ale size for all tra
ers, used in this analysis: CO3-2, CO 2-1 and 13CO 2-1. We 
all this s
ale a typi
al stru
ture or 
loud size.Under this assumption, we 
an solve the distan
e ambiguity.Many velo
ity 
hannels also show a signi�
ant amount of stru
ture atsizes larger than the maximum des
ribed above. They o

ur in the velo
ity
hannels where OH-, H2O- and CH3OH-maser lines were found. Their velo
-ities 
orrespond to the Sagittarius and S
utum spiral arms. We interpret thisas the signature of extended di�use material in the spiral arms. There is nomaterial seen in the interarm regions.Referen
es1. F. Bens
h, J. Stutzki, & V. Ossenkopf A&A 366 636 (2001)
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Figure 3: Upper panel: The �-varian
e applied to velo
ity-
hannel maps of theG30-31 �eld in CO 3-2. In the plot of lag-size L versus LSR-velo
ity, the �-varian
e�2(L) is given in grey s
ales. The horizontal line 
orresponds to the beam-size. The
ontours are 2.5, 5, 10, 20, 40, 60 and 80 % of the maximal �2(L). The overlayed
urves show the s
ala of 25 and 30 p
 assigned by the rotation 
urve of Wouterloot& Brand (1989); it further illustrates the near/far distan
e ambiguity. On top thevelo
ity-spread of OH-, H2O- and CH3OH-maser lines are shown. Lower left panel:One exemplary 
hannelmap at�95 km/s. Lower right panel:�-varian
e spe
trumat this velo
ity. The verti
al line 
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