
    
      Fig. 3 
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Comparison of baseline fits toward continuum emission. The black curve shows an example spectrum of H I emission centered in ℓ = 18.95°, b = − 0.03° that is contaminated by continuum emission. The dashed magenta and green curve show a second and first order polynomial fit to the velocity channels of the H I spectrum at 33.5–43.0 and 56.0–65.5 km s−1, respectively.Due to the continuum contamination, the second order polynomial yields a bad fit to the HISA baseline.


    

  
    
      Fig. 5 
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Peak values of a Gaussian fit applied to the estimated HISA spectra. This panel presents the fitted peak values of the extracted HISA spectra. The spectra have been fitted with a single-component Gaussian curve. The black contours represent the integrated 13CO emission from 42 to 57 km s−1 at levels of 10.5 and 15 K km s−1. The red dashed polygons define the eastern and western part of the filament. The yellow circles mark the regions of the spectra shown in Fig. 4.


    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
Histogram of peak velocities. The histograms show the peak velocities of HISA and 13CO in black andblue, respectively. Middle and right panels: velocity distribution in the regions marked by the left and right polygon in Fig. 6, respectively.


    

  
    
      Fig. 10 
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Distribution of the turbulent Mach number across the whole filament. The cold atomic hydrogen traced by HISA is shown in black. The Mach numbers of the molecular gas seen in 13CO emission are shown in blue. The green and gray dashed distribution shows the 13CO Mach numbers if the 13CO line width is on average overestimated by 30% and [image: equation], respectively.


    

  
    
      Fig. 11 
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Top panel: H I column densities of the combined WNM and CNM seen in H I emission. The column densities were corrected for optical depth, weak diffuse continuum emission, and the kinematic distance ambiguity. The optical depth is measured toward the continuum source G19.075-0.287 and is applied to correct the column densities throughout the whole cloud (see Sect. 3.3.3). The position of G19.075-0.287 is indicated by the green cross. Middle panel: H I column densities of the CNM inferred from HISA features assuming a spin temperature of THISA = 40 K and a background fraction of p = 0.9. Bottom panel: H2 column densities inferred from 13CO as a tracer. We assumed an H2∕13CO ratio of 3.4 × 105. The red dashed polygons in each panel indicate the eastern and western part of the filament that are analyzed separately. The white and black contours indicate the column density thresholds that were used for the derivation of the column density probability density functions (see Sect. 4.2).
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Optical depth measurement toward the H II region G19.075-0.287 (Wang et al. 2018). The plot shows the optical depth as a function of LSR velocity and was computed using Eq. (9). For some channels, the absorption spectrum saturates and the measured optical depth is a lower limit of τ = 1.6, which is indicated by the horizontal dotted line. The gray shaded area indicates the velocity range between 43 and 56 km s −1, where HISA features have been extracted.
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Top panels: N-PDFs traced by H I emission. The distributions are derived from the H I column densities that have been corrected for optical depth and continuum emission (top panel of Fig. 11). Middle panels: N-PDFs of the gas traced by HISA. Bottom panels: H2 N-PDFs traced by 13CO. Left panels:derived N-PDF of the whole filament (east+west), respectively. Middle and right panel: N-PDFs of the eastern and western part of the filament, respectively. The blue curves indicate the log-normal fits to the distribution. The red vertical dashed and solid lines mark the column density threshold (last closed contour) and mean column density, respectively. The red solid lines in the lower panels indicate the fit to the power-law tail.


    

  
    
      Fig. 14 
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All gas N-PDF of GMF20.0-17.9. The PDF is derived by adding the column densities of H I, HISA, and H2. The plot shows the derived N-PDF of the whole filament marked by both the red polygons in Fig. 11. The red vertical dashed and solid line marks the column density threshold (last closed contour) at 4.5 × 1021 cm−2 and mean column density, respectively. The red solid line indicates the power-law fit to the high column density tail of the distribution.


    

  
    
      Fig. 15 
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H I-to-H2 transition. The plot shows the H I mass surface density traced by H I emission as a function of the total hydrogen mass surface density. The black solid line indicates a 1-to-1 relation. The dashed blue line shows a fit to the mean of the distribution.


    

  
    
      Fig. 16 
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HOG correlation plane of the filament as marked by the red polygons in Fig. 11. This figure presents the computed correlation between H I and 13CO across velocities defined by the projected Rayleigh statistic. The white line shows a 1-to-1 correlation across velocities. The blue contours show the 5σ level on V. Large values of V indicate a high spatial correlation. Values of V close to zeroindicate a negligible spatial correlation.


    

  OEBPS/aa38449-20-eq9.png





OEBPS/aa38449-20-eq25.png





OEBPS/aa38449-20-eq6.png





OEBPS/aa38449-20-eq28.png





OEBPS/aa38449-20-eq27.png





OEBPS/aa38449-20-eq22.png





OEBPS/aa38449-20-eq21.png





OEBPS/aa38449-20-eq24.png





OEBPS/aa38449-20-eq23.png





OEBPS/aa38449-20-fig2_small.jpg





OEBPS/aa38449-20-eq2.png





OEBPS/aa38449-20-fig13_small.jpg





OEBPS/aa38449-20-fig8_small.jpg





OEBPS/aa38449-20-fig1.jpg
Galactic Latitude

Galactic Latitude

+00.20°

20pc @ 3.5kpc | &

R

)
3@ " SN
¢
3 .

e
20.50°

19.50° 19.00°
Galactic Longitude

a
=3
=3

HI emission moment 0 [Kkms~!]





OEBPS/aa38449-20-fig8.jpg
Galactic Latitude

Galactic Latitude

+00.20° -

+00.00°

-00.20°

-00.40°

-00.60°

-00.80°

-01.00°

+00.20°

+00.00°

-00.20°

-00.40°

-00.60°

-00.80° 7

-01.00°

Galactic Longitude

HISA Gaussian FWHM [kms~!]

GRS 13CO Gaussian FWHM [kms~!]





OEBPS/aa38449-20-fig10_small.jpg





OEBPS/aa38449-20-fig19_small.jpg





OEBPS/aa38449-20-fig12_small.jpg





OEBPS/aa38449-20-fig7_small.jpg





OEBPS/aa38449-20-eq18.png





OEBPS/aa38449-20-eq15.png





OEBPS/aa38449-20-fig10.jpg
e
—_
SN

o
—
©

<
—
=)

0.08

0.06

Probability density

0000 =25 50 75 100 125 150
Mach number M





OEBPS/aa38449-20-eq14.png





OEBPS/aa38449-20-fig12.jpg
T

Optical depth

G19.075-0.287

0 20

40
VLSR [km S_l]

60

80





OEBPS/aa38449-20-fig11.jpg


OEBPS/aa38449-20-eq29.png





OEBPS/aa38449-20-fig14.jpg
Probability density

1021

Column density Ny [Cm_Q]

1022 1023

— All gas

a =3.53

whole filament





OEBPS/aa38449-20-eq11.png





OEBPS/aa38449-20-fig13.jpg
Column density Ny [cm~2] Column density Ny [cm~2] Column density Ny [cm=2)

10 102 10% 102 102 10% 0% 102 10%
101 —— whole filament HI 101 — castern HI 10! — western HI
o =011 =012 o =009
10° 10° 10"
S
=107 10°! 107!
=
£l
e
£ 107 1072 1072|
-3 -3 -3l
107357 07 00 50T 107 00 1050 07
102 102 102 102 102 102
10" —— whole filament T, = 40K 10! —— eastern HISA 7, = 40K 107]
0 =029 =030 =028
10° 10°)
107! 10-1
1072 107
| i -
05T 10r 00 00T 07 100 1050 0T 10
102 102 10% 102 102 10% 102 10%
10! H —— whole filament Hy 10! i — eastern Hy 10! H —— western Hy
o =057 o =054 0 =058
= =299 10 ; =434 10° | a =281
107" 107
10 1072
i )-3| H -3
02 10507 02 10707 0 107 10

Nu/(Nu)

Nu/{Nu)






OEBPS/aa38449-20-eq13.png





OEBPS/aa38449-20-fig16.jpg
whole filament

eastern region

western region

40 45 50

voo [kms™1]





OEBPS/aa38449-20-fig11_small.jpg





OEBPS/aa38449-20-fig15_small.jpg





OEBPS/aa38449-20-fig17.jpg
Optical depth Tuisa

p=0.3 0.4 0506 08 1.0

10

e

0.1
2.7 10
Spin temperature Tyisa [K]

100





OEBPS/aa38449-20-eq10.png





OEBPS/aa38449-20-fig19.jpg
Galactic Latitude

)

L
19.00°
Galactic Longitude

Tuisa(max. ) [K]





OEBPS/aa38449-20-fig6_small.jpg





