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Abstract. We observed the non-interacting edge-on galaxfiose more actively star-forming galaxies than from the rather

NGC 5907 in total power and polarized radio continuum emigiactive galaxy NGC 5907.

sion at wavelengths of) 2.8, 6.2, and 20 cm, using the VLA

and the Effelsberg 100-m telescope. Key words: galaxies: individual: NGC 5907 — galaxies: ISM —
The total power emission of the galaxy shows (after subalaxies: magnetic fields — galaxies: spiral — radio continuum:

traction of a double background source in the southern half) galaxies — polarization

maximum intensity slightly shifted to the north with respect to

the optical and dynamical centre. The high spatial resolution

of the 20 cm data allows to distinguish two emission compo-

nents, a thin and a thick disk, with scale-heights of 0.34 add Introduction

15 kpcrespectivelyatthiswavelength.Thespectralindiceso&r oin star formation in the disk of a spiral aalaxy and sub-
the observed frequency range suggest a thermal fraction of jQJoing lon int ! piral galaxy u
quent supernova explosions of massive stars lead to an en-

emission much larger than usually assumed for normal galaxi%% T : .
more than 70 % at 2.8 cm. This finding is further supported byrlchment'o.f the surrounding |pterstgllar medium W'th th.e”'?a'
nd relativistic electrons. Their spatial and energy distribution

the spectral index distribution in the disk and the very weak pls— stronalv connected not onlv to the star forming activitv in
larization, which does not exceed 15 %. From the estimated gy y 9 Y

thermal (free-free) emission we calculated an averaged therrtrl?é? galaxy aqd the distribution and the amount of available
electron density in the ISM of NGC 5907 of, ~ 0.03 cin—3 raw material, i.e. molecular and atomic hydrogen, but also to

(for a clumping factorf = 20), a value similar to the local the strength and morphology of uniform and random magnetic
interstellar medium ' fields in the vicinity of the electron-producing regions.

From the nonthermal and the polarized intensity on the ma—asz‘fr']O tﬁgm'p;j\zg:a Ossfé\éifg)grsaage;ﬁgnﬂ tggﬁaixr:feosrnitafi?r;
jor axis we could estimate the total magnetic field streng Y provic :
about the relativistic electrons themselves and the properties

in NGC 5907 toByot ~ 5uG. We found some evidence that maanetic fields in th biects. Th tral behaviour of
the large-scale component of the total field is aligned with tk% agnetic fIelgs In these objects. The spectral behaviour o
observed radiation tells us about the energy distribution of

galactic plane, as in most other galaxies, but is relatively we e el .
(B, ~ 1.1 1C). This weakness of the large-scale magnetic fied€ emitting electrons and also about the emission mechanism
" At ermal or non-thermal). The observed degree of linear polar-

and the small nonthermal fraction of the radio continuum emis-

sion at high frequencies can easily explain the non-detection'%eftlon gives us the opportunity to study the uniformity of the

magnetic field, the typical correlation lengths and the depolar-

polarized emission ax2.8 cm. ization mechanisms. The orientation of the observed polariz
When we compare our results with previous ones on tglzea on mechanisms. The orientation of the observed polariza-

radio continuum emission in nearby galaxies, we find that t Qn vectors at different wavelengths additionally allows us to

guiescent galaxy NGC 5907 (in terms of star formation) is cha ?i;”;??hti;}t;?:'c_an;:\?:?; ffé?o?{éi?éa;(;%%?g :;gnpr(iﬁé
acterized by a deficiency of nonthermal radio emission. He o Y 9 9

: . . ...~ line-of-sight.
we argue that in general a higher star formation activity, rllg : o
observed in some other galaxies, may lead to a proportional % The nearby spiral galaxy NGC 5907, classified as Sc (de

L q i -
hancement of the thermal free-free emission from tégions, ucouleurs et &f. 1991), is one of the largest edge-on systems

i . ~ S : visible on the sky. Its distance is about 11 Mpc (Sasaki1987), its
but—with some time lag —to a much more S|gn|f|cantmcrease.di"nation 86°5 (Garda-Burillo et al[1997). With an infrared

the number density of relativistic electrons and a more effecti jenatl 9
amplification of the large-scale magnetic field, and therefo minosity of L = 7.5 10° Le (Young et all 1989, corrected

to a higher amount of nonthermal (synchrotron) radiation fro D =11Mpc) 't. Is an infrared-weak and there'fore only mod.-
erately star-forming galaxy, compared to other isolated galaxies

Send offprint requests t.Dumke (mdumke@mpifr-bonn.mpg.de) already investigated in the cm range, e.g. NGC 891. Neverthe-
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less NGC 5907 received some attention in the past due to sev&aale 1. Some basic parameters of NGC 5907
interesting findings. Already more than twenty years ago it was
the first (presumed) non-interacting galaxy where anndrp  Type Sc (de Vaucouleurs et @, 1991)
was detected (Glin et al[197%4; Sancisi 1976). More recently a Dynamical centre: (Gata-Burillo et al.[19917)
luminous stellar halo was found, with a light distribution whiclR-A.[1950]  15"14™35%5
may trace the dark matter in this galaxy (Sackett ef al. 1992€c-[1950] 56°3043"3
Lequeux et al_1996). New optical observations (Lequeux & 677 kmis (Gara-Burillo et al[1997)
al.[1998; Shang et al._1998) suggest a past interaction betw&gn 19.7kpc
NGC 5907 and a neighbouring elliptical or dwarf galaxy. Compistance (11,} x)erces onds(tsésak)' 1387)
cerning’the ngutral ISMin the disk, molecular gas was observglq{ 7510° L@p (Youngcet al[1989)
by Garda-Burillo et al. (1997), who found a nuclear moleculag g Angle  155° (Barnaby & Thronsoh 1992)
bar in this galaxy, and by Dumke et al. (1997) who investigategh). 86.5° (Garda-Burillo et al[1997)
the distribution of the molecular gas on larger scales, and its
interplay with atomic hydrogen and dust.

The radio continuum emission of NGC 5907 was observed

by Hummel et al.[(1984) at) 21 and 49cm and by Dumkeparameter. In polarization the effect of this source was negli-
et al. (1995) ak 2.8 cm, who compared the radio properties Qfiple. To further improve the data quality, the data have been
several nearby galaxies. In contrast to the other objects in thilt_calibrated for the phase. An attempt to self-calibrate for the
sample, they detected no polarized emission in NGC 5907. Upi9\pitude did not lead to better results. Final maps of the Stokes
now the reason for this was not clear, especially given that SO ameterg, U andQ were produced with a clean beamiaf’
properties of this galaxy are similar to those of other normal (i.g: p g1y . Finally we applied a primary beam correction to the
moderately star-forming) galaxies, e.g. NGC 4565. resulting maps in total and polarized intensity. The rms noise

The present paper gives a deeper analysis of the radio cgasund the field centre reaches values of:8@beam in total
tinuum emission of this galaxy. New data were obtained duripger and 3m.Jy/beam in polarization.

observations with the VLA and the Effelsberg radio telescope,
which will be described in the following section. Sect. 3willthen )
present the results at the different wavelengths, and in Sect. 44v& Effelsberg observations

will analyse and discuss the data to investigate the propertiesat observations at 4.85 GHx 6.2 cm) were made in July and
the ISM in NGC 5907. In the final section, we will draw someygust 1996 with the 2-horn receiver system available at the
conclusions and summarize our results. Effelsberg 100-m telescope of the MPIfR. Each hornis equipped

Some basic parameters that we adopt for NGC 5907 &fh two total power amplifiers and an IF polarimeter, similar
given in TabléIL; all astronomical coordinates in this paper &g the 10.55 GHz receiver system. The bandwidth is 500 MHz,
in B(1950.0). the system noise temperature about 28 K, and the resolution is
147" (HPBW) at 4.85 GHz.

For pointing, focussing and calibration at this wavelengthwe
observed regularly the sources 3C286, 3C295, NGC 7027 and
2.1. VLA observations 2234+28. We obtained a total of 27 coverages, which led, after
restoration (Emerson et al. 1979) and combination (Emerson &

The observations around20cm were made with the VeryG Ave T983) t <e in the final 4@ uIvib
Large Array (VLA) of the NRAd. They were carried out on . rave B), to an rms noise inthetinalmapsidl piJy/beam
otal power and0 pJy/beam in polarization.

March 28th, 1991 with a total observing time of 11 hrs, usin'B tT the sidelob fh : " dioi
two IFs centered on 1465 MHz and 1665 MHz with abandwidth ' © f¢Move the sidelobes ot the antenna pattern and to im-
ove the dynamical range we applied anew CLEANing method

of 50 MHz each. We used the D configuration with a longe fove . ) .
spacing of 1.0km and a shortest spacing of 40m. As the fi Sscrlbed briefly in Rottmann et &l. (1996). For this purpose we
centre we toolR.A.[1950] = 15"15™0, Dec.[1950] = 56°30/0 used two maps of 3C84 observed in summer 1996 as antenna

The calibration of the data was performed by the NRABattemS' Using a procedure developed by Rottmann (1996), we
e also able to reduce the instrumental polarization caused

staff using the sources 3C286 and 1437+624 as calibrators. g‘%
3

2. Observations and data reduction

subsequent data reduction was done with the standard AIPS I&e antenna responses for Stokkandy down to level of
gram package of the NRAO in a usual manner. A first clean : .
map showed systematic distortions in the background due, to The observations at 10.55 GHx 2.8 cm) were performed

a strong point source5’ southwest of the phase centre, al?etween April and July 1992 with the Effelsberg 100-m tele-

R.A.[1950] — 15016™0754. Dec [1950] = 56°07'30"/6. We used scope. The receiver system, the observations, and the data re-

the CLEAN components of this source to create model Vi%uction were already described in Dumke et al. (1995). In

bilities and subtract them from thev data set in the Stokest e final radlo_maps ak 2.8¢cm we obtained .n0|se yalugs of
500 pJy/beam in total power arth0 pJy/beam in polarization.

! The NRAQ is a facility of the National Science Foundation opeffhe H P BW of the telescope at this wavelengtt6is’.
ated under cooperative agreement by Associated Universities, Inc.
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Fig. 1. Contour map of the total intensity at20 cm, overlaid on an Fig. 2. Contour map of the total intensity at6.2 cm, overlaid on an
optical image. The rms noise &) pJy/beam, the beam ist1” as optical image. The rms noise is 0.4 mJy/beam, the beai§ as
indicated by the hatched circle in the lower left corner. Contour levétsdicated by the hatched circle in the lower left corner. Contour levels
are -0.2 (dashed), 0.2, 0.4, 0.6, 1, 2, 4, 8, 12, 16, 20, 25, 30 mJy/beare.1, 2, 3,5, 8,11, 14, 18, 22 mJy/beam. Vectors indicate the orientation
Vectors indicate the orientation of tlig-vectors, rotated b90°; their  of the E-vectors, rotated b90°; their lengths are proportional to the
lengths are proportional to the polarized intensiti€scorresponds polarized intensities.’ corresponds to 0.4 mJy/beam. Vectors are only
to 0.4 mJy/beam. Vectors are only plottedR7 > 0.1 mJy/beam. plotted if PI > 0.2 mJy/beam. Coordinates are in B(1950.0)
Coordinates are in B(1950.0)

Also shown in Figll is the polarized intensity in the form of
polarization E-field) vectors, rotated b90°. Note that due to
possible Faraday rotation effects in the galaxy itself and between
3.1. The total intensity maps the galaxy and the observer at this wavelength #eH(90)-
3.1.1. NGC 5907 at 20 cm ve_ctors _do not_ necessarily indicate the intrinsic magnetic field

orientation as is the case at (much) shorter wavelengths.
Fig.[D shows the total intensity map obtained with the VLA at
A20cm, overlaid on an optical image extracted from the Dig;-
itized Sky Survey. An outstanding feature in this map is tf%él'z' NGC 5907 at6.2cm
double source in the southern half of the galaxy. The spélthe total intensity map ah 6.2cm is shown in Fi@l2. Be-
tral behaviour of this double source (see further below), itause of the limited resolution of the Effelsberg telescope at
non-variable nature (see e.g. Hummel efal. 1984) and also this wavelength¥47”), none of the point sources in the vicin-
non-zero probability of finding a radio source as strong as thig of NGC 5907 that are visible in the 20cm map could be
within the extent of a galaxy on the sky suggest that this dodistinguished from the galaxy’s emission. However, the double
ble source is a background source projected onto the southeaukground source in the southern half could be identified as
half of NGC 5907. Two more background point sources are alagecond emission maximum south of the centre of NGC 5907.
visible in the direct vicinity of the galaxy. The galaxy itself idn general the distribution of the emission seems to be similar
asymmetric: at lower intensities, the radio continuum emisssitmthat at\ 20 cm wavelength.
is more extended to the south than to the north, while the max- Also shown are the { + 90)-vectors whose lengths are
imum intensity is shifted several arcsec to the north (see ajsmportional to the polarized intensity. They will be described
Fig.[8). in the next subsection.

3. Results
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NGC 5907 2.8cm TP At A 6.2cm, the flux determination is not as straightfor-
71 ward since the emission of the background point sources in

| the direct vicinity of NGC 5907 cannot be separated from the
p : galaxy's emission due to the large telescope beam. In a first

order approximation, however, our flux density estimate of
Se.2cm = 74 + 6 mJy is sufficiently accurate because it is con-
¢ | sistent with previous flux density values found in the literature
1 (Hummel et al._1984, and references therein).
For A 2.8 cm we findSs g, = 47 + 5mJy, also including
B 5 the background sources in the direct vicinity of NGC 5907.

56035’ CJ .G d

3.2.1. The integrated radio spectrum

Dumke et al. [(1995) investigated the radio continuum spec-
trum of NGC 5907, using measurements from 327 MHz up to
10.55 GHz, and found, assuming a single power law spectrum,
a radio spectral index af = —0.79 4+ 0.03 (S, x v®). With
the new data points at 20 and 6.2 cm (and excluding those older
than 25 years) we find a value of = —0.78 + 0.06, hence
no difference to the older value. There is, however, strong evi-
. |* (] 0 dence that the total flux density spectrum cannot be described

& by only one component: Hummel et al. (1984) found a spec-
%J G O;_ O tral index ofa = —0.9 & 0.1 for » < 1410 MHz and a flatter

5 po spectrum withoy = —0.6 &= 0.1 for v > 1410 MHz. Niklas et

al. (1997) separated the thermal and nonthermal radio emission
for a large sample of spiral galaxies and found for NGC 5907
Fig. 3. Contour map of the total intensity at2.8 cm, overlaid on an a nonthermal spectral index of,;,, = —1.05 and a very large
optical image. The rms noise is 0.5mJy/beam, the beafi®’isas thermal fraction of;}, (2.8 cm) = 63 % for the total emission.
indicated by the hatched circle in the lower left corner. Contour levethese findings make it worth studying the spectral behaviour of
are -1 (dashed), 1, 2, 3,., 7mJy/beam. Coordinates are in B(1950.0NGC 5907 in more detail. We therefore separate in the follow-
ing the galaxy emission from the emission of the background
sources.

560 30’

g 76

560 25’
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3.1.3. NGC5907 at 2.8cm

Although the sensitivity of the 2.8 cm data is below that of the 2. 2. Point sources in the southern half of NGC 5907
6.2 cm data (and therefore the S/N-ratio much lower), the better

resolution available ak 2.8 cm with the Effelsberg telescope”romthe dataat\ 20 and 2.8 cm we can (due to the high spatial
offers a deeper insight into the structure of the radio continuJgSo!ution) determine the accurate positions and flux densities of
emission. The radio map obtained at this wavelength — whictf Point sources around NGC 5907. Even if it cannot be ruled
identical to Fig. 5 in Dumke et al. (1995) — is shown, overlaigut that the point sources in the southern half belong to the
on an optical image, in Figl 3. Besides the double sourcedalaxy itself, their intensities at the various wavelengths exhibit
the southern half, the background point source southeast of #hdifferent spectral behaviour than that of the galaxy, so it is
galaxy is also visible. As at 20 cm, an asymmetry of the emissiBRC€SSary to remove these sources from the maps if we want to

is detected also at 2.8 cm in the sense that the maximum intengi§Fuss the emission of the galaxy. _
seems to be shifted to the north. Table[2 lists the determined parameters of the two point

sources. The positions and flux densities were also estimated by
Hummel etal.[(1984) at frequencies of 1410 MHz and 610 MHz.
These positions show small deviations from our values which
Using a ring integration method, we determined total flux def@y be due to difficulties in subtracting these sources because
sities of NGC 5907 from the final maps. At20cm we get Of the lower resolution of their data. Nevertheless the spectral
Soem = 180 = 12mJy, includingthe contribution of the dou- indices found by these authors agree within the errors with those
ble source in the southern half. Hummel et/al. {1984) estimatisied in Tabld2. This lack of variation of the spectral index with

a value of157 & 15mJy, which is below our value, but still frequency enables us to subtract these sources, properly scaled
consistent with it within the errors. Moreover, our value malp the larger beam, also from the5.2 cm map. The calculated

be rather a lower limit because the amount of non-detected fiip densities of the point sources at this wavelength are 8.1 mJy
due to missing spacings is not known, although a check of tfel) and 7.5mJy (S2).

zero level in our map doesn't yield any evidence for lost flux.

3.2. Total flux densities
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Table 2. Estimated parameters of the point sources in the southern half of NGC 5907

Source Position Flux Densities [mJy] Spectral index Polarization
R.A.[1950] Dec.[1950] S20cm S2.8cm Q20/2.8 D20cm (%]  X20em [ °]

NGC5907-S1 15"14™45%75 + 0510  56°27'56"0+ 170 26.54+2.0 3.6+0.5 —1.05%0.07 — —
NGC5907-S2 15"14™44576 4 0508  56°27'08"4+ 0”8 31.0+1.5 28405 —1.264009 23+£03 11442

3.3. Polarized intensity NGC 5907 20cm PI & PC (E+90)-vectors 20%,

b

Fig.[d shows the polarized intensity’a20 cm, as measured with &’ »
the VLA. Polarization could basically be detected in the south- . b
western part of NGC 5907. The maximum in the polarized in- @
tensity map is due to the source NGC5907-S2, which has a total .
polarized flux density of.7+0.1 mJy, a degree of polarization 56°3
of 2.34+0.3 % and a polarization angle @f 4° 4+ 2°. The source
NGC5907-S1 may also be polarized, but in that case its polar-
ized emission cannot be distinguished from that of the galaxy at o
the corresponding position and is therefore neglected here. Due
to the orientation of the galaxy which is not perfectly edge-on
(7 = 86°5) the distribution of the linearly polarized emission
can be qualitatively explained by different pathlengths of the ra-
diation from the southwestern and the northeastern half. Sintg>"
the southwestern half represents the front side of the galaxy (this
is suggested by the location of the dust lane visible on optical
images), the polarized emission from this region is probably
not strongly affected by any depolarizing medium in the galaxy
itself. The emission from the rear side (the northeastern one), ’
however, has to pass through some Faraday active medium and
may therefore be completely depolarized at this wavelength. To

. . . 560 25
explain the observed asymmetry with respect to the minor axis,
on the other hand, some non-axisymmetric features are neces- . !
sary, but they can be provided easily by the spiral structure and ‘ S ° ., RN
its consequences, like different magnetic field morphology or 150 15m00s 150 14m30s 150 14m00s

dlfferre]}nt phlys!caldpilopegles (.)f thﬁ: ISM. ludi h Fig. 4. Contour map of the polarized intensity 220 cm, overlaid on
The polarized flux density of NGC5907 excluding thg, optical image. The rms noise3s pJy/beam, the beam isl1” as

source S2 i§Pl,2.0cm =1.8+0.3mJy, yielding an overall de- jngicated by the hatched circle in the lower left corer. Contour levels
gree of polarization at this wavelength@f., = 1.54+0.3 % are 80, 160, 300, 500, 7Qdy/beam. Vectors indicate the orientation
We should note, however, that the 20 cm map of the polarized #1the E-vectors, rotated b90°; their lengths are proportional to frac-

tensity was produced using the combined data from both IFstiemal polarizations1’ corresponds to 20 %. Vectors are only plotted
fact Faraday rotation may occur between these two wavelengfhs> 3 %. Coordinates are in B(1950.0)

and lead to some additional depolarization (see Sect. 4.6). The

PI-maps for the two individual IFs are shown in Kif. 9.

The polarized emission detected with the Effelsberg tel&€he integrated polarized flux density)a.2 cm, as obtained by
scope ai 6.2 cm is shown in Fil]5. The maximum Bf is lo-  integrating over the map, i$p; 6.2cm = 1.4 £ 0.2mJy. After
cated somewhat south of the central position and reaches valutracting the two background sources S1 and S2 from the total
of about 0.6 mJy/beam. Similar to the situatiom&0 cm, the intensity map, this yields an integrated degree of polarization
polarized emission is strongest in the southwestern part, bu@igs.2cm = 2.4 £ 0.5 %. As expected, this value is larger than
also, at the first contour level, extended to the northern half mfo.m because of smaller Faraday depolarization effects. Inter-
the galaxy. The southern point source S2, however, seems t@bng enough, the value fpgo.., does not change significantly
completely depolarized at this wavelength. Since Faraday aédien estimated from maps that are smootheths’ HPBW
polarization effects are expected to be stronger at longer waie resolution of the 6.2 cm data). This means that the so-called
lengths, this missing polarized emission is most probably due‘tigam depolarization”, which is due to changing orientations
wavelength-independent beam depolarization within the larg#ithe polarization vectors within the telescope beam, does not
beam of the Effelsberg telescope, and different polarization @ftange on spatial scales betweer2.2 kpc (corresponding to
gles of the source S2 and the southernmost part of NGC 598m.angular resolution afl”) and~ 7.8 kpc (corresponding to

147"). Hence the magnetic fields which we refer to as “turbu-
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NGC 5907 6.2cm Pl & PC (E+90)-vectors 20% z [arcsec]
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Fig. 5. Contour map of the polarized intensity’a6.2 cm, overlaid on 2 [kpc]

an optical image. The rms noiseSi8 . Jy /beam, the beam i447" as

indicated by the hatched circle in the lower left corner. Contour leve$g. 6. Brightness distribution of the 20 cm emission of NGC 5907

are 200, 300,. ., 600uJy/beam. Vectors indicate the orientation of th@erpendicular to the major axis (filled circles), at a resolution &f 41

E-vectors, rotated bg0°; their lengths are proportional to the frac-H P B . Also shown are the beam (dotted line), the modelled distribu-

tional polarizations1’ corresponds to 20 %. Vectors are only plottedion for an infinitely thin disk (dashed line), and the fitted distributions

if p > 3 %. Coordinates are in B(1950.0) for a one- or two-component intrinsic distribution convolved with the
beam (solid lines)

lent” have correlation lengths smaller than about 2 kpc, while
the “large-scale” fields which are observable via linearly post ) 6.2 cm this value leads to a rotation of the observed polar-
larized emission are ordered on scales larger than about 8 kpgtion vectors of only\y = 1°5 + 15 which is negligible.
Hence there is no continuous transition from small- to large- At 20 cm the situation is different. The foreground Faraday
scale fields with increasing correlation lengths, but there Mm@y |eads to a rotation of the polarization vectord 6f + 16°
be rather two different field types which must be explained By this wavelength. However, because of the large uncertainty,
models of magnetic field generation in galaxies. this rotation is difficult to take into account.

At A2.8cm we could not detect any significant polarized
emission from NGC 5907. Taking the maximum polarized in-
tensity at 6.2 cm+{ 0.6 mJy/beam) and an assumed synchrotregh Analysis and discussion
spectral index ofv,; = —0.8, we expect at 2.8 cm a polarized .
intensity of about0 pJy/beam ataresolution 69" (H PBW), 4.1. Emission components
which is clearly below the detection limit, even if we considein order to examine the distribution of the radio continuum emis-
smaller depolarization effects than at 6.2 cm. sion perpendicular to the major axis of NGC 5907, we performed

The preferred orientation of the observéti 90)-vectorsis a strip integration in the total intensity mapea20 cm (with41”
not aligned along the galactic plane, but more or less in nortangular resolution, corresponding to about 2.2 kpc), centered on
south direction. Foreground Faraday rotation cannot accotimt position given in Tablg 1. This integration included the inner
for this deviation from a plane-parallel alignment at this wave00” along the major axis (but not the centidl0”’) in order
length. From the rotation measures of extragalactic sources tabyield a sufficiently high S/N-ratio and intensity values which
served by Simard-Normandin et al. (1981) we estimate a maapresent statistically significant sample points for the disk of
Faraday rotation measure in the direction of NGC 5907 (Galad¢GC 5907. The values for the northeastern and southwestern
tic coordinatest ~ 92°;b ~ 52°) of RMy, = +7 £ 7rad/m2. part of the galaxy were averaged.
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The obtained intensity distribution of the radio continuurd8+7 mJy, and41+6 mJy atwavelengths of 20,6.2,and 2.8 cm
emission perpendicular to the major axis is shown in [Higréspectively. Including the flux density values at 610 MHz given
(filled circles). We note here that even if the abscissa ofFig. 6dg Hummel et al.[(1984), we find a spectral index in the long-
labelled ‘z[kpc]” the curves do not really show the distributiorwavelength range ofisy/20 ~ —0.8, but flatter spectra of
perpendicular to the plane of the galaxy, but that perpendicutas, ;.. = —0.65 and evem 5,2 3 = —0.47 at shorter wave-
to the major axis projected onto the sky (the difference, howeviemgths. These differences indicate the existence of a large
may be negligible). In order to analyse the distribution quantitamount of thermal free-free emission in this galaxy, as already
tively, we fitted the intensities with a model distribution consissuggested by Niklas et al. (1997).
ing of an intrinsic one- or two-component exponential profile We can use our data to estimate the fraction of thermal emis-
convolved with a Gaussian representing the CLEAN telescogien at each wavelength, making a least-squares-fit to the flux
beam. For an inclination of exacthp)° (perfect edge-on orien- density values with the thermal and nonthermal contribution
tation) this Gaussian would have a width GiPBW = 41”. and the synchrotron spectral indey; as free parameters, i.e.
To correct approximatively for the inclination & 86°5) we of the form
used the width of an infinitely-thin-disk model instead. This, o1
was estimated by a fit to the major axis distribution, project§d = Av®* + By : (1)
to the inclination angle, to bé4’3. For the analytical form of Using the data points &\ 20, 6.2, and 2.8 cm, we find a non-
the fitted profile see Dumke et &l. (1995). thermal spectral index af,, = —1.06 and thermal fractions

The functions thus obtained are shown for both cases (a§te30 %, 55 %, and 73 % for the three wavelengths respectively.
or two components) as solid lines in Hig. 6, with the broadgyhen we include the data point at 49 cm from Hummel et al.
curve representing the fit from a two-component function. OPt984), our fit leads to slightly different values@f, = —0.91
viously this model fits the data points much better than a singlid thermal fractions which are about 20 % lower, which is still
component. This is a clear evidence that the radio continuyjih compared to those usually expected for radio emission of
emission of NGC 5907 at cm-wavelengths is composed ofgdlaxies in the cm-range. These values are, however, in agree-
components with different scale heights and probably also difrent with the work of Niklas et al. (1997), who still may have
ferent spectral behaviour. We refer to the two components @sderestimated the thermal fraction because of the contribution
“thin disk” and “thick disk” respectively. The exponential scale,f the (Steep-spectrum) point sources S1 and S2 (See pre\/ious
height found for the thin disk componentis;nin = 0.34kpe,  section) to the total flux densities.
its maximum intensity ido tnin = 22.08 mJy/beam. For the The thermal free-free emission might be even more impor-
thick disk component these values atgnicc = 1.5kpc and  tant in the thin disk of the galaxy, where star formation occurs
Io,thick = 3.84mJy/beam. These values are of the same ofand where we observe a larger fraction ofi Fegions compared
der as found for other edge-on galaxies by Dumke & Krauggthe probably purely nonthermal emission at largéeights.
(1998) atA 6.2cm. The scale height of the thick-disk compoapplying the strip integrations mentioned in the previous sub-
nent should, however, be rather taken as a lower limit, since &&:tion to the data at 2.8 and 6.2cm, we can determine the
amount of lost flux of extended structures due to the missiggstribution of the spectral index as a function of distance from
spacings of the VLA is unknown (see also the spectral indicgfe major axis. This must be done at the same resolution for all
as a function ot in the next subsection). wavelengths, sowe smoothed the data at 20 and 2.8 cmto abeam

Under the assumption that the scale heights of the two emi$147” (H PBW). The resulting distributions are shown in the
sion components do not change with radius, we can estimgigper panel of Fi§]7; the lower panel shows theistribution
the fraction of the total flux densit§o.. that is radiated from of the spectral indices between 20 and 6.2 as well as between
either component by integrating the generic functions of bogx? and 2.8 cm.
components with. We findfipi, ~ 58 % andfipie, ~ 42 %. Of With increasing distance from the major axis of the galaxy
course these values are only valid\&0 cm, since we expect athere are two different phenomena which have an influence on
different spectral behaviour of both components, due to a largigé spectral index. First, the thermal fraction of the total emis-
amount of thermal emission and a flatter energy distribution §ibn is higher in the disk than above the disk, which may cause a
the relativistic electrons in the thin disk. steepening of the spectrum. This effect is expected to be stronger

At A\ 2.8 and 6.2 cm, the angular resolution is not sufficief the high-frequency range. Second, the relativistic electrons
todoa decomposition into a thin and thick disk component. Which produce the nonthermal synchrotron emission are ex-
similar fit using only one emission component leads to a scgjgcted to originate in the thin disk and to show a steeper energy

height of~ 1kpc at 2.8cm and- 1.5kpc at 6.2cm. distribution above the disk (due to particle aging). Both effects
would lead to a steepening of the total spectral indewith a
4.2. Spectral indices and free-free-emission stronger effect at high frequencies. This steepening is only ob-

served between 6.2 and 2.8 cm, where both data sets come from
Af’[el’ SubtraCting the two pOint sources in the Southern half gfsingle_dish te|escope. Between 20 and 6.2¢Ccm the Spectrum
NGC 5907, we can redetermine the total fluxes of the galax¥ems to flatten, but the most probable reason for this behaviour
at the three wavelengths considered here and the correspengly be the fact that we lost extended flux with the interferome-
ing spectral indices. The flux densities arg2 & 13mJy, ter observations at 20 cm. This effect is, however, negligible at
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z[arcsec] Fig[8 shows the distribution of the radio continuum emis-
0 60 120 180

o sion along the major axis of NGC 5907 at the three wavelengths
as well as the spectral index distribution, at a resoluticht@f .

At all three wavelengths the distribution of the total emission
is asymmetric. Whereas the emission at lower intensity levels
is more extended to the south than to the north, which was al-
ready visible in the maps (Fids. 13- 3), the maximum of the
emission is shifted to the northern half. Hence it does not coin-
cide with the optical and dynamical centre (which is determined
by the total mass distribution). Since both free-free- and syn-
chrotron radiation are consequences of star forming processes,
these seem to occur at locally different levels. It is noteworthy
) that the molecular line and the cold dust emission which trace

| [WJy/beam area]

a
s 097 e ' 1 the raw material of star formation are distributed more or less
? ® 0.2 * symmetrically. However, the Hine emission is in general also
-0 ¢ 1 abit stronger in the northern half (Dumke etlal. 1997).
0 2 )1 é é 1‘0 12 There are also differences in the spectral indices between the
z[kpc] northern and the southern half of this galaxy. Whereas the long-

_ o _ _ o wavelength spectral index is more or less constant along the
F|g._7. _Dlstrlbutlon (_)f the radio con_tlnuur_n emission and the S_pe‘fhajor axis (iz0/6.2 ~ —0.78), the spectral index between the
:reigru(i;gﬁsogirff?g'guéa;;g) the major axis of NGC 5907, at a “nef%o short wavelengths is flatter and asymmetric. In the southern

' half it is about—0.55, whereas in the northern half it reaches

—0.1, which would mean that nearly all the emission is free-free

z = 0 where the intensities are sufficiently high. Here, i.e. ifddiation from Hi regions. Even if the errors are large at larger

the disk, we observe spectral indicesagf ., ~ —0.78 and radii, these very flat spectra occur in regions where we do not

a.2/2.8 ~ —0.44. This difference is consistent with a thermafletect polarized emission at longer wavelengths. This may be a

fraction of about 60 % at 6.2 cm and even 80 % at 2.8 cm. Evéiiect consequence of the thermal origin of a very large fraction

with a refined emission model (Eq. 1) introducing a third speef the emission (this means itis intrinsically unpolarized), but it

tral component (young relativistic electrons withyg = —0.5 May also pointto stronger Faraday depolarization due to a larger

from adiabatic shock acceleration) the measured spectral indi#t@mal electron density and/or stronger (probably turbulent)

yield lower limits for the fraction of thermal emission in the disknagnetic fields.

of fth,QOCm =25 %, fth,6.2cm =54 %, andfthg.gcm = 70% for

the three observed wavelengths. We will use these values 40§ Thermal electron densities

the calculations in the following subsections.

These high values for the thermal (i.e. free-free) contribfor athermalfractiofy, (6.2 cm) = 54 % (see previous subsec-
tion to the total emission in the cm-range seem to contradft@n) we determine for = 0 a thermal radio flux density from
previous results on nearby galaxies, including face-on objekts! regions ofSy, (6.2cm) = 9.1 mJy within one beam. We
(e.g. Hummel et al. 1991; Neininger etlal. 1993). There are t§@n then estimate the mean emission meastitd & [ dl)
possible explanations. Since previous investigations of edgefgiowing (e.g. Mezger & Hendersan 1967)
galaxies always tried to achieve the highest possible spatial res-
olution, they used interferometer data where the amount of lost?M 413 Sin(v) (T.\"* ( v )0~1 © - @)
flux, especially at high or large radii, could only be roughly pccm=6 =~ mJy/beam GHz !
estimated, and the results may therefore have sometimes led
to unreliable conclusions. For nearby face-on galaxies, on thith the electron temperatuffe and the half power beam width
other hand, the resolution of large single-dish telescopes nfayFor an electron temperature ®f = 10* K and a beam of
often be sufficient to perform a detailed study of these object.= 2/45 we find
But on average there is an inherent bias towards more lumi-
nous galaxies, because for face-on objects the emissivity migt/ = 190 pccm™
be much higher to be observed at similar intensities as edge-
on galaxies, due to the shorter line-of-sight through the galagince we observe at= 0 also a fraction of the thick disk with
Hence face-on galaxies may on average represent a differaunt telescope beam @f45, we can expect this value to be a
sample of objects, with different ISM properties. Additionallynixture of the thin- and thick-disk values. Taking into account
the amount of thermal gas in edge-on galaxies is more difficthiat the thermal fraction of the emissionat= 0 would be
or even impossible to estimate fromaHine emission becausemuch higher when observed with an appropriately small beam,
of the higher extinction in edge-on galaxies, which hindersvee consider the value estimated above to be a lower limit to the
straightforward comparison of different tracers of thermal gathin disk itself.

K
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Fig. 8. Distribution of the radio continuum
emission and the spectral indices along the
-1.0 + 1 major axis of NGC 5907, at a resolution of
w L w w w 147" (= 7.8 kpc). The dashed lines show the
—20 -15 -10 - |? 5 10 15 20 distributions prior to subtraction of the two
SE x[kpcl NW  point sources in the southern half

If we assume that the thermal electron density is constahtt. Magnetic field strengths

along the line-of-sight, we can calculate it via . L .
g 9 Assuming energy equipartition between cosmic rays and the

(ne) = VEM/(L f), (3) magnetic field, we can derive strengths for the total as well as
. ] ] o ) for the large-scale ordered fields in the disk of NGC 5907, using
whereL is the I|Qe-of-5|gh.t through the emitting medium anghe total and polarized intensitieszat= 0. We use the\ 6.2 cm
f= (n2)/(ne)” a clumping factor that describes the variagaa hecause we were able to detect polarized emission (in con-
tions of the electron density. For the local interstellar mediugyst to) 2.8 cm), while depolarization due to Faraday effects is
Manchester & Mebold (1977) found not as strong as at longer wavelengths. Additionally the 6.2 cm
Fr20. data have the highest signal-to-noise ratio and therefore give
the most reliable results. The method to estimate magnetic field
If we assume that the thick-disk component is purely nonthestrengths from the nonthermal radio emission was described in
mal, we can take for the line-of-sigiitthe projected thickness Krause et al.[{1984) and further discussed by e.g. Beck (1991).
of the thin disk, for an inclination ##6°5, i.e. To be consistent with previous publications we set the low-
frequency spectral cut-off t&,,;, = 300 MeV particle energy

L = 2 hipin dis , = 11.1kpc . . o .
thin disk/ COS @ pe and the ratio of the total energy density in cosmic rays to the

We then find, using Efl 3: electron energy density to = 100. As length of the line-of-
5 sight we choose,; = 19.7 kpc, which seems an appropriate
{ne) = 0.03em™ . value considering the radial intensity profiles (Eig. 8).

This value is the same as that derived by Lyne efal. (1985) for our With a nonthermal fraction of 46 % of the emission at
galaxy. This means that the large fraction of thermal emission’a8-2 cm, we derive a total magnetic field strengthf, =
discussed in the previous subsection is not the result of a hizfh1 #G. For the large-scale uniform magnetic field we get from
thermal electron density, but rather oflficit of nonthermal the polarizedintensity avalue 6%, ~ 1.1 uG. While B, has a
emission-at least if we consider the thermal fractions estimat&@lue similar to other galaxies, the strength of the uniform field
in previous studies to represent the “normal” case. B, is smaller. This can have two possible reasons: the large-
For the disks of 74 Shapley-Ames galaxies Nik[as (;_gg$yale field may be intrinsically weak, or enhanced turbulence
found that the ratio of non-thermal to thermal radio luminod? the interstellar medium leads to significant depolarization, at
ity increases with increasing FIR luminosity, which means thigast on the scale of the telescope beam. Since the main source
galaxies with only a modest star-forming activity show a smalléf turbulence in the ISM is rapid star formation, and NGC 5907
amount of non-thermal emission relative to free-free radiati®Rows only moderate star formation activity, the latter reason is
compared to more actively star-forming galasdea resultwhich rather unlikely in this case.
is consistent with our findings for NGC 5907.
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Table 3. Polarization angles and Faraday rotation measures towaFearaday-active layer which has probably nothing to do with

selected regions of NGC 5907 NGC 5907), the second possible valugtf/ = —44 rad m 2
would support, if it is not intrinsic to the background source, a
located at X18.0cm X20.5¢cm RM [rad/n?] different direction of the line-of-sight-parallel magnetic field in
A thin disk 37° +11°  68° 4+ 8° 56 + 25 this part of the galaxy. No final conclusion can be drawn here
B thin disk 35°+5°  70°+8° 6317 without high-resolution data at another wavelength.
C thick disk 108° +8° 120°+7° 22+19 When we use th& M values calculated above to estimate
D thick disk 90° £10° 98°£6°  15+21 the E-field orientation for\ = 0, which is perpendicular to the
E  NGC5907-S2 130° £3° 106°4+2° 28247 unrotated (intrinsic)B-vectors, we find about67° and—82°
or—44£7 for the regions A and B respectively, bu67° and+62° for

regions C and D respectively. The latter values suggest a plane-
If the large-scale field in NGC 5907 is intrinsically weak, th@arallel field in the thick disk of NGC 5907, whereas in the thin
reason for this is unknown. Either the processes which credtgk we find a difference between major axis position angle and
and/or amplify large-scale fields are less efficient in NGC 59d%-vector orientation 080° — 60°. .
than in other galaxies, or the field is somewhat younger and TheRMs that we eXpeqt frpm the estimated thermal elec-
had not yet the time to increase to strengths like those in ot/ densities and magnetic field strengths can be calculated
galaxies. via

—radm™?, (5)

4.5, Faraday rotation measures RM = 0.81 —
cm uwG  pc

L/2
0

Polarization data at more than one wavelength allow to estimate
Faraday rotation measureB}/s) and therefore to investigatewhereB, | is the line-of-sight component of the uniform mag-
the strength and the orientation of ordered magnetic fields parsgtic field (the parallel components of the turbulent field cancel
lel to the line of sight. Unfortunately we were not able to deteeh average). Under the assumption thaandB,, | are constant
polarized emission at 2.8 cm. We use instead the polarizatiomlong the line-of-sight, E€J5 simplifies to

maps at the two IFs around 20 cm. To this end we reduced the

VLA data for the Stokes parametels and ) with the same R — .81 M M L/Q r
parameters as for the combined data set. Both IFs were tapered em™3 puG pe

differently.in theuv-plane to yiel_d the same angular resolut_ioq,vith the effective parallel componeR ¢ of the uniform field
The resulting maps are shown in Fig. 9. Note that only the inngr _\ith some geometric considerations and assuming for sim-
portion of Fig[4 is shown here. o licity a ring-like uniform field within the thin disk we get

In order to analyse the magnetic field orientations quan%ﬂ o ~ 0.66 - By ~ 0.73 4G (Dumke[1997), which leads
tatively in terms of Faraday rotation and line-of-sight-parallgl 5, expected rotation measure of

fields, we estimated the polarization angles for some selected re-
gions of the galaxy, which are denoteglAd— E in the20.5cm RMy, ~ 100rad m~?.

map. For these regions we determined Faraday rotation mea- . .
sures via This value is somewhat larger than those estimated above for

regions A and B. Even if the differences may already be ex-
RM — X(A1) = x(A2) 4) plained by the uncertainties introduced by the assumptions we
A= A3 ’ have made to estimate the valuesigr B, and L, we suggest
@nother explanation. Using

adm™2 | (6)

where\; > \s. For the two wavelengths the ambiguity of th
rotation_measure i9-326 %"ad/r.n2. The results of thes&M Ay =RMN — x(A=0), @)
calculations are summarized in Tafle 3.

For the regions denoted A-D we find positive values fave find that an effective RM of 48 radm at A 18.0 cm (and
RM, indicating an ordered magnetic field directed/ards the even 38rad m? at A 20.5cm) is sufficient to completely de-
observerWe can also state that the rotation measures in the thjpidarize the synchrotron radiation due to differential Faraday
disk are substantially smaller than those in the thin disk whicbtation (see E]8). We conclude that the disk of NGC 5907
is easily explained by a smaller density of thermal electronsis not transparent to polarized emission at these wavelengths.

The interpretation of the result for region E is not as straighthe result is a reduction of the effective line-of-sight, because
forward. First, we do not see polarized emission from the galathe radiation from the most distant parts of NGC 5907 is com-
itself, but from the source NGC5907-S2, which is probably beletely depolarized and only the Faraday rotation in the nearest
hind the galaxy, so that the pathlength through the Faradaarts of the disk can be measured by means of linearly polarized
active medium is probably doubled. Second, the ambi- emission. A similar situation has already been observed in some
guity allows two reasonable values fétM . While RM = face-on galaxies like M 51 (Horellou et al. 1992) or NGC 6946
282rad m 2 differs clearly from the values measured in théEhle & Beck 1998). However, this means that the intrinBic
other regions in NGC 5907 (and may perhaps suggest anotfield orientation cannot be determined from the obse®éds
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NGC 5907 18.0cm Pl & E-vectors NGC 5907 20.5cm Pl & E-vectors
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Fig.9. Polarized intensities at 18 cm (left)
and 20.5cm (right). Thed PBW of 41”
is indicated by the filled black circle in the
lower right corner of each map. Contour lev-
els are 80, 160, 300, 500, 70y/beam.
Vectors indicate the orientation of then-
rotated E-vectors; their lengths are propor-
tionalto the polarized intensities. Vectors are
only plotted forPI > 100 pJy/beam. The

o cross marks the centre and the major axis of
15h 14m40s 15h 14m20s 15h 14m40s 150 14m20s  the galaxy. Coordinates are in B(1950.0)

560 28’ 560 28’

in the disk forA 20 cm. Using the value of 100 radthwhich with the rotation measur&M determined by EJ5. Using
was estimated from the thermal emission, we find a better agr&% ~ 100 rad m~2 estimated in the previous subsection, we
ment between major axis position angle and intrin8idield calculateD Pgig 6.2cm ~ 0.90 atA 6.2 cm. At 20 cm we would
orientation, but we consider the uncertainties to be too largeexpect a much stronger depolarizatioll yig 20em < 0.1),
yield reliable results in this case. making the plane of the galaxy optically thick for linearly po-
At X 6.2 cm the situation is more favourable. Here the estarized emission, as already noted.
matedR M., would lead to arotation of the polarization vectors  The so-called Faraday dispersion is a result of turbulent (or
of random) magnetic fields and thermal electrons in the emitting
Ax(6.2cm) ~ 22° regions and can be described by (Burn_1966):

which is about the difference between the position angle ?)fp 1= e~ormA* 9

NGC 5907 and the observégifield orientation. In other words: = disp = = Aa™ ©)

if the large-scale magnetic field is parallel to the disk, as it is ) i .

in most other edge-on galaxies (e.g. Dumke efal. 1995), th¥Rereo ra is the variance of rotation measure

the observed polarization angles can be explained by the ex- B\? d L
(O.Sl e Or )

pected Faraday rotation caused by the uniform magnetic field,, = — Zrad®m™* . (20)
and the thermal electron densities that follow from the measured
intensities and spectral index distributions. Here B, is the random component of the total magnetic field
Biot, d the typical size of a turbulence cell of the random mag-
4.6. Depolarization netic field (or the “correlation length”), and the line-of-sight
through the Faraday active medium. Following results from our
As already mentioned, the emission\.2 cm and especially Galaxy, we assume a typical correlation length for the turbulent

atA 20 cm is partially depolarized by magnetic fields and thefyagnetic field ofl = 55 pc (Rand & Kulkarnii1980). With a
mal electrons along the line-of-sight in the disk of NGC 590fandom magnetic field of

In general, the depolarization mechanisms can be split into an

instrumental part (basically beam depolarization), and an astyp- _ /B2, — B2 =4.9 .G

nomical part, which consists of Faraday dispersiof;s,) and

differential Faraday rotation/{ Py;g). The latter is dependent,ye fing orv ~ 8700rad’m—*, hence a depolarization of
on the Iarg.e-s_cale magnetic field component along the Iine—gﬁ—PdiSp’G.%m ~ 0.94 at A\6.2cm. Even if we assume larger
sight, and is given by (Burin 1956): correlation lengths, the depolarization due to Faraday disper-
sin(2 RM \?%) sion is not much smaller and cannot account for the observed
T 9RM X2 | ®)  fractional depolarization. Around 20 cm, on the other hand,

cm—3 uG

DPgyig =
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we expect this effect to be also much stronger and to yield a The morphology of the observed polarized emission at
depolarization oD Pyisp 20cm < 0.1. A20cm exhibits an asymmetry with respect to the major
Taking these depolarization effects'a0 cm into account, axis. Only the southwestern half shows significant polarization,
the observed polarization in the southwestern part of NGC 59@%ich can be explained by the emission from the rear eastern
can only be explained when we assume that the large-scale m&de passing through a Faraday-active (depolarizing) medium
netic field responsible for this polarized emission is located within the disk of the galaxy. The observed asymmetigng
the front part of the galaxy. The asymmetry of the polarizatiaghe major axis with respect to the centre is most probably due to
pattern with respect to the major axis in the southern half (sée larger fraction of thermal emission in the nothern half. With
Figs[1[4, and19) may simply be explained by the orientati@ur estimated electron densities and magnetic field strengths,
of NGC 5907 in space: the eastern half represents the rear plagtobserved polarization angles\&.2 cm are consistent with
of this galaxy. In the northwestern half of the disk this is alsa large-scale magnetic field parallel to the disk of NGC 5907,
true, but note that the fraction of the (intrinsically unpolarizeds observed in most other edge-on galaxies.
thermal emission is much larger there (see[Big. 8). When we compare our results with previous ones on the
At A 6.2cm, where the astronomical (Faraday) depolarizadio continuum emission in nearby galaxies, we argue that in
tion effects are much weaker, the small observed degree of general a higher star formation activity, as observed in some
larization is due to larger beam depolarization, and also to th#her galaxies, may lead to a proportional enhancement of
larger thermal fraction of the emission, as argued in Sect. 4.#he thermal free-free emission fromiHregions, but — with
some time lag — to a much more significant increase of the
number density of relativistic electrons and a more effective
amplification of the large-scale magnetic field. This leads to

We have observed the total and linearly polarized radio conti-higher amount of nonthermal (synchrotron) radiation from
uum emission of the large nearby edge-on galaxy NGC 59tpse more actively star forming galaxies than from the rather
at wavelengths of 20, 6.2, and 2.8 cm. After subtraction ofigactive galaxy NGC 5907.
double background source with a steep spectmra (—1) the
total power maps show a maximum intensity slightly shifted to
the north with respect to the optical and dynamical centre at glferences
wavelengths.

The emission perpendicular to the plane could be explainggfnaby D., Thronson H.A. Jr., 1992, AJ 103, 41
by two emission components: a thin and a thick disk with e -eCkBR'J’ 122&'6‘&%;5'6\2 123 67
ponential scale heights of 0.34 kpc and 1.5kpe respectivelyd% rnaulcolL’JIeurs G de Vaucouyleurs A., CorwinH.G., etal., 1991, Third
20 cm, with the thin disk containing about 58 % of the total fluX " sfarence Caialogue of Bright Galaxies. Spri’nger-\’/erlag: New
density at this wavelength. York

From an analysis of the total power data we found that thgimke M., 1997, Ph.D. Thesis, University of Bonn
integrated spectrum of the galaxy can best be described as a Dixnke M., Krause M., 1998, In: Breitschwerdt D., Freyberg M.,
ture of nonthermal (synchrotron) and thermal (free-free) emis- Trimper J. (eds.) Proc. IAU Coll. 166, The Local Bubble And
sion, with the latter contributing a surprisingly large fraction Beyond. Lecture Notes in Physics 506, Springer-Verlag, Berlin,
(> 50 %) of the total flux densities in the cm range. This frac- P- 555
tion is even largein the diskof NGC 5907, when we ana|yseDumke M., Kragse M., Wielebinski R., Klein U., 1995, A&A 302, 691
the emission of the thin and thick disk separately. The influengd™ke M., Braine J., Krause M., etal., 1997, A&A 325, 124
of (unpolarized) thermal emission for the total emission is fu '?rir?é,nB;?rk F;Vlegg&fjgg 2A72A41590 353
ther supported by a local correlation between flat spectra (u erson D:T:: Klein U'_‘, Haslém C.G.T.: 1979, A&A 76, 92
a ~ —0.1) and low fractlongll polarization. We calculated avelarda-Burillo S., G@lin M., Neininger N., 1997, A&A 319, 450
age thermal electron densitiessaf ~ 0.03 cm™? for the thin - Guelin M., Sancisi R., Weliachew L., van Woerden H., 1974, In: Weli-
disk, a value similar to the local interstellar medium. Hence achewL. (ed.) La Dynamique des Galaxies Spirales. 291. Colloque
we conclude that the large thermal fraction does not indicate C.N.R.S., Editions du CNRS, p. 241
enhanced thermal emission, but rather a deficit of nontherritlrellou C., Beck R., Berkhuijsen E.M., Krause M., Klein U., 1992,
emission, which is probably a direct consequence of the modestA&A 265, 417
star formation activity of NGC 5907. Hummel E., Sancisi R., Ekers R.D., 1984, A&A 133, 1

From the nonthermal and the polarized intensity along tﬁ@";?g' '150 Dahlem M., van der Hulst J.M., Sukumar S., 1991, A&A
major axis atA6.2cm we estimate the total magnetic fiel ’ :
strejngth in NGC5907 to b#y,, ~ 5uG, a valug similar ?(rause M., Beck R., Klein U., 1984, A&A 138, 385

. . Lequeux J., Fort B., Dantel-Fort M., Cuillandre J.-C., Mellier Y., 1996,
to other galaxies. The strength of the large-scale fi8id,~ qA&A 312 L1

1.1 4G, is, however, relatively weak. This weakness, togethetqueux J., Combes F., Dantel-Fort M., et al., 1998, A&A 334, L9
with the small amount of nonthermal emission at high frequefyne A.G., Manchester R.N., Taylor J.H., 1985, MNRAS 213, 613
cies, can easily explain the non-detection of polarized emissi@anchester R.N., Mebold U., 1977, A&A 59, 401

atA2.8cm. Mezger P.G., Henderson A.P., 1967, ApJ 147, 471

5. Summary and conclusions
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