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        Residuals between the observed and modeled normalized fluxes as a function of the wavelength for the 17 324 RVS spectra in the testing set. The color represents the residuals, and the spectra are sorted by spectral S/N, increasing from bottom to top. S/N = 22, 50, and 100 is indicated by the dashed black, blue, and red lines, respectively. The Ca II line within the DIB window is marked as a dashed green line.

      

    

  
    
      Fig. 5 
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        Examples of the fits to DIBs 18621 and λ8648 in four ISM spectra. The black and red lines are the ISM spectra and fit DIB pro-flies, respectively, normalized by the fit linear continuum. The error bars indicate the observational flux uncertainties of the RVS spectra. Orange marks the masked region during the fittings. The Gaίa source ID of these targets, E(BP − RP) from Andrae et al. (2023), the EWs of the two DIBs (EW8621 and EW8648), and the S/N of the ISM spectra are indicated as well.

      

    

  
    
      Fig. 7 
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        Distribution of the number of DIB measurements (NDIB, upper panel) and the mean EW8621 (lower panel) in a Galactic projection for the selected DIB catalog (7619 measurements). The NDIB and mean EW8621 were calculated in each HEALPixel with a resolution of 1.83° (Nside = 32).

      

    

  
    
      Fig. 10 
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        Observed central wavelengths in vacuum of DIB λ8621 in the heliocentric frame (λhelio) as a function of the angular distance in longitude from the Galactic anticenter (∆ℓ) for 77 DIB measurements in this work. The black dots are the individual measurements with the fit uncertainties. The red line is the linear fit to the black dots.

      

    

  
    
      Fig. 11 
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        Longitude-velocity diagram for DIB λ8621 and 12CO. Upper panel: variation of the radial velocity of DIB λ8621 carrier (VDIB) along with the Galactic longitude for 3592 selected DIB measurements. The points are colored by their number density estimated by the Gaussian KDE. The red dots with error bars are the median VDIB calculated in each longitude bin with a step of 10°. The colored lines are theoretical rotation curves calculated with the rotation model in Reid et al. (2019) with different distances from the Sun. Lower panel: median VDIB superimposed on the longitude-velocity map of 12CO J = (1−0) emission from Dame et al. (2001). The color scale displays the 12CO latitude-integrated intensity on a logarithmic scale.
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        Correlations between DIBs λ8621 and λ8648 for 179 selected measurements for (a) fit and integrated EW8648 outside the masked region between 8660 and 8668 Å; (b) fit EW; (c) measured central wavelength; and (d) FWHM. The dashed green line in panel a traces the one-to-one correspondence. The colored points in panel b are the results from GFPR. The color in panel c represents the number density estimated by the Gaussian KDE, and the red line is a linear fit to all the data points. The Pearson coefficient (rp) of the correlation between the parameters of λ8621 and λ8648 for the 179 selected measurements is indicated in panels b and c.
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        Correlation between EW8648 and AV from Green et al. (2019) for 93 selected measurements. The underlying points are the results from GFPR, colored by the number density. The Pearson coefficient (rp) for the red dots is indicated as well.
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        Difference in DIB parameters (𝒟8621, λ8621, σ8621, and EW8621) between GDR3, AS23, and this work as a function of the fit values for the joint samples. The gray scale indicates the number density of the data points estimated by the Gaussian KDE. The data are binned with a step of 0.005 for 𝒟8621, 0.2 Å for λ8621, 0.1 Å for σ8621, and 0.01 Å for EW8621. The solid red lines in each panel represent the median differences in each bin, and the two dashed red lines show the 16th and 84th percentiles.

      

    

  
    
      Fig. 15 
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        Correlation in velocity between DIB 18621, 12CO and H I. Upper and middle panels: correlation between the DIB λ8621 velocity (VDIB) and the in tensity-weighted velocity of the nearest12 CO (Dame et al. 2001) and H I (HI4PI Collaboration 2016) component. The color scale indicates the number density of the data points estimated by the Gaussian KDE. The error of VDIB is simply estimated by the uncertainty of λ8621. The red line is the linear fit to the LSR velocities. The fit slope (α) and intercept (t), as well as the number of the points, are indicated. The dashed green line traces the one-to-one correspondence. Lower panel: example of the peak-finding method (see Sect. 5.1). The red and blue lines are the spectra of 12CO and H I, respectively, toward the same sightline. The red star indicates the LSR velocity of the DIB signal detected on this sightline. The Galactic coordinate (ℓ,b) and the Gaia source ID of the background star are marked.

      

    

  
    
      Fig. 16 
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        Correlation between EW8621 and NH I (upper panel) and between EW8621 and [image: equation] (lower panel) on a logarithmic scale. The Pearson coefficient (rp) is indicated. The color scale indicates the number density. The dashed lines are the linear fit results from Friedman et al. (2011), but for DIB λ5780.

      

    

  
    
      Fig. B.1 
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        Distributions of the Z-scores computed from the injection tests of EW8621, λ8621, and σ8621 as a function of the injected DIB parameters and the S/N of the ISM spectra. The color scale indicates the number density estimated by the Gaussian KDE. In each panel, the solid red line indicates the variation in the mean differences of Z-scores with the injected DIB parameters and the S/N. The solid white line indicates the mean absolute differences of the Z-scores. The dashed red and white lines provide a reference for Z-score equals 0 and ±1.

      

    

  
    
      Fig. D.2 

      
        [image: thumbnail]
      

      
        Correlation between EW8621 and Av for the different groups defined in Appendix D. The DIB parameters in the first row come from this work, and those in the second row come from AS23. The color of the scattered points represents their number density estimated by the Gaussian KDE. The dashed red and blue lines show the linear fits to EW8621 and Av from GDR3 and AS23, respectively.

      

    

  OEBPS/aa48671-23-fig9_small.jpg





OEBPS/aa48671-23-fig23.jpg
This work
Ay [mag]






OEBPS/aa48671-23-fig14_small.jpg





OEBPS/aa48671-23-eq22.png
INH,









OEBPS/aa48671-23-fig17_small.jpg





OEBPS/aa48671-23-fig21_small.jpg
-
L E]
SEe S





OEBPS/aa48671-23-fig1_small.jpg





OEBPS/aa48671-23-fig7_small.jpg





OEBPS/aa48671-23-fig15_small.jpg





OEBPS/aa48671-23-eq8.png
0.71 <y, <141





OEBPS/aa48671-23-eq9.png
NEE
Rcc = (d* + R; —2d - Ry - cos({))





OEBPS/aa48671-23-eq4.png
EWgerr = V27 X Dgerr X Ogent





OEBPS/aa48671-23-eq5.png
FWHMsge, = V8In(2) X ogeo





OEBPS/aa48671-23-eq6.png





OEBPS/aa48671-23-eq1.png
— =
G(1; D, Apig, opi) = —D X exp ,M)

2
207






OEBPS/aa48671-23-eq3.png





OEBPS/aa48671-23-fig8_small.jpg





OEBPS/aa48671-23-fig1.jpg
Target sample Reference sample

I — % [ —
0 20 40 60 80 100 120 0 5 10 15 20 25 30
Number of stars per HEALPixel Number of stars per HEALPixel






OEBPS/aa48671-23-fig5.jpg


OEBPS/aa48671-23-fig8.jpg
1.0

A =0.001 :&
oc=0.016 A

o
o0

o

EW8621 [int] (A)
o o
=~ =N

AEW (fit — int) [A]
0.2

00 —-0.04 -0.02 0.00 0.02 0.04
c? 0-05
2 0.00
m
<

0.4

0'_(.5 . o '1.0
EW8621 [ﬁt] (A)






OEBPS/aa48671-23-fig12_small.jpg





OEBPS/aa48671-23-fig4_small.jpg





OEBPS/aa48671-23-eq19.png





OEBPS/aa48671-23-fig18_small.jpg





OEBPS/aa48671-23-fig12.jpg
2.0

o

EW%648, int [A]
n

—_

=

o

Ase21 [A]

20
8642 8644 8646 8648 8650 8652

Agoas [A]
(d)_ ° T = |

°$.8 L — ; _I— l I T 1

== — o - L : = i —
W=
0 —
=61 .
m -
E‘l, =S T

L .
16 18 20 22 24

FWHMgg,s [A]





OEBPS/aa48671-23-fig11.jpg
N A D
oS o O

VD]B in LSR [km/ S]

R T

geTreRTed "W
%‘H k«m >

=
S~
g
=R
>
T ohy
<
g
~
wn
A

-120
Galactic Longitude [£°]

0.0 0.5 1.0
log /Tdb [K deg]






OEBPS/aa48671-23-eq12.png





OEBPS/aa48671-23-eq11.png
Ny, = 2 x 10°Y x Weo





OEBPS/aa48671-23-fig13.jpg
2.5

0 ©o <t N o

[610T + wea1)] Ay






OEBPS/aa48671-23-eq14.png
Ny,





OEBPS/aa48671-23-fig16.jpg
21.6

) ] N
= = =
o N "~

log[ Ny [em 2]
S
o0

1.5 2.0 2.5 sl
log[EWggo1| [mA]





OEBPS/aa48671-23-eq13.png
Ny,





OEBPS/aa48671-23-fig11_small.jpg





OEBPS/aa48671-23-fig23_small.jpg





