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Velo-to-Space Transform

Hl(red)+H2(green)
Nakanishi 2005
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FiG, 4.~—Distribution of Wutral hydrogen in the Galactic Systens. WThe maximum densities in
the z=divection arfprojected o the galactic plane, and contirs are drawn through the
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dv Ry

4" R (V cos [ +2Ar tan p sin [) — V} cos |,
dl

do\ ~!
R=R, (Vocos L+ d—?) (V cos I —2Ar tan p sin 1),




Approximate
R for V=VO
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Contributions to dv/dl by

Non-circular motion
Streaming motion
Expanding motion
Contraction

Random motion of clouds

are << |dv/dl | by circular rotation
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LV Slope
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Iteration:
V=Vo, R, V=V(R), R, V=V(R),
...., R (final)




e radial velocity R Iterated R, r=80_ R
{lom 571 deg—) {km s~1) (kpey  (kpe) {kpc)

Iteration
result

CO LV ridges in figure 6a

1.4 5.7 Rs=6.5 2.5
21 15 5.0 Ry=56 2.4
6.1 21 3.3 fia = 3.3 4.7
4.9 -27 3.3 fa =3.3 1.7
B.6 a7 2.3 Ry =23 5.7
2.0 o7 8.1 Ra =57 2.3
152 -30 0.18 T.72
250 (1) 011 785
71 -131 0.37 Ry =0.54 7.6
28 170 .89 Ra=10.26 T.74
CO and HI LV ridges in figure 6b
0.10 4.6 7B Ay =78 0.2
0.12 0.7 7T By =77 0.3
0.8 7.5 6.4 Rs="T1 0.8
1.2 5.3 A
8.4 4.9 2.6
4.1 -5.1 3.7 A5 =3.9 4.1
4.4 4.0 3.5 Ry =34 4.4
4.6 -52 3.5 3.5 4.5
4.9 -50 3 =32 4.8
6.8 -49 2T =246 5.7
-1.1 4.8 11.7 -1
-2.31 13.0 23.6 ftg =24 8
-0.28 0.4 a7 Ry =84 0.6
088 B3 10.7 g =132 28
Radial velocity  Tterated R;  Arm identification’
[ Y (kpe}
=30 0.28 GC molecular ring: Arm I (Sofue 1995a}
i d e ntifi Cati O n il .15 GC molecular ring: Arm T
-131 0.54 GC expanding ring
170 .26

Fkpe Expanding ring

2 o bn

3.1+0.4

3 Expanding Ring beyond GC
T

4-kpe molecular ring

Seutum-Criex arm

Sgr-Carina/Local arm

8.3 13 Persens arm

4.8 16 COter arm bevond GO

13.0 24 Outermost arm bevond GO
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IS due to different RCs

Present arm positions



Referee’s comment

It's debatable whether this paper is orthy of
publication since the transformation of Galactic Fings into
LV lines has been cOmMmon knowledge among galactic

astronomers for decades and much more general model
fits of spiral loops in CO and HI LV diagrams have been carried
out by many researchers over the past fifty years. The fitting in
the present paper can be considered rather myopic in the
sense that it fits only small sections of arms toward the center
and anti-center.

still, since | know of NO Other study that discusses
specifically the use of stripe slo_es as distance
indicators in directions commonly considered to be the MOSt
difficult for distance determination, | recommend

publication after the discussion of the various effects that
can modify the slope of a stripe is made more rigorous.




