FASTiE{THIR B
20224118 -tR



A

IN
N-
R
WM,
kK
i
,n_._._Jm,
1
J
n__,Vx
1N

s
/)
N
!

Eire

1R
@ SF=EEHimiRFERE

@ =&
@ sLHmmeE




i ERAXEBELRSR L :



Galactic Latitude (deg)

1°00'

- DR EETRR

" 4 o LN

3 .
Cepheus
L EHTH

Galactic Longitude (deg)

Offset (deg)

0
Offset (deg)

1.00
0.80
0.60 L‘
0.:‘-10(_':?1
0.20
0.01

¥t

Cai, Li, Qian 2021, RAA, 21, 194




Cepheus

Anisotropy
=
o
o

Taurus

— CMZ
CMZ max=3
--*-- CMZ_max=5

L EHTH

101

102
I (pc)

Galactic Longitude (deg)

Fi
2 100 pc 0.8
g 1 gl 13
2 L ’ Powis ' & v 067 ©
= ' - g1 . 3
G 00 ST o A N Tt § 500
5 2 'v:‘"... \- K % S S “' % 0.4~ o0
Qe "l J ¥ » & B 35
£ -0°15 ‘ : = 005
Io] o 0.2
© \ =
] 30 y P 0.0
1°00' 0°00' 359°00'

1.00
0.80

oso:  Cai, Li, Qian 2021, RAA, 21, 194

0.400
0.20
0.01



53;325*@*”; i)l igli}] '

F s
Reynolds Number

inertial forces va

Re =
viscous forces  p

Wikipedia

vl

L/

Re << 1

Re >~90

Re ~10%-~10°




| pFEenURRED

Re~10“-~105-/ S S——

HEH >T= =
Reynolds Number Molecular Clouds

.5 / \
Re >~ 10 (ﬁ

nertial forces  pvL  vL

Re =

viscous forces i L/ p _ 167 v 10_22 g/cm3
v =10 km/s
R pud L =10pc
m . ﬁg &8 u=25x10""kg /(ms)
N, %1 Re ~ 10°

Wikipedia



ST RS

e}

M~ Pl‘g}%wtion M~ 41, Projection M = 10, Projection N / 20, Projection ' M =~ 100, Projection

-

3 N e ,‘- ] = \ X -
log (Z/EU): [—().2,0.’2} ‘ /g (E/Ed:‘{—l).b’,(].tﬂ - log (X />): [4].811.1}
Sl DSD max — 3 s -
3.0+ ! ® Mach1
2.91 ® Mach4 e
2.8 ¢ Mach 10 ’
2.71 e Mach 20
2.6+ ® Mach 40
© Mach 100
254
241 -
o T B S T . e -~ 2.4
~22- == o
N I o ) 5O A 7 e s S S B B B B i i O RS Q
Q 2.0
1.94 Br * Mach1
1.81 2.0 /,- * Mach4
1.71 ',"’ ¢ Mach 10
164 * Mach 20
¢ Mach 40
e * Mach 100
1.4+
104 10°° 107 102° 102 107 107 10°% 10° 10%° 10' 10'° 102 102°  10° 16 17 8 19 20

Beattie, Federrath, Klessen, 2019, MINRAS, 487, 2070 8



| pFEenURRED

2.5 _
oh © (KTIm)V?
' : 0.5 —0.5
[ ] T m
ot 1 ~0.05 (—) (—) km s-!
x 150 ] 10K Meo
= L i
1.0 ] .
0.5 ]
i 1 Qian, Li, Goldsmith, 2012, Ap], 760, 145
0.0:I A B | —|_L L :
-5 0 5 10
v (km/s)



r

AFRGWTRRED

T ] | T T ' T T 1 1 j T 1 T 1 l I '
| w -
//
B N/O/ i
| N P i
M W M N//c M
log o | Ny S$m ;0 T
(km/s) | /LR?R/ R - 73]
O+ 0 © T T 7] E
Lo /B/F’Bi L -~
- L — B . —
-
// ~ —
U'S——_/ T T ‘:'::_,
u - =}
T | 1 1 1 | 1 1 1 ! | 1 1 ! ]
-1 O  logL(pc) ! 2
0 1 2
10 10 10
S (pc)
S ) - " 2 S . “J' :I
6§03 (Larson X &) DR R4 IR co<S" (E&Larson X &) > EZRIR

Larson, 1981, MNRAS, 194, 809 Solomon et al., 1987, ApJ, 319, 730 10



s ﬁ?rz‘: #ﬁ “r“rﬁ;u"‘.,LﬂJ

150° E 180° 150°W  120°W



AFRGWHRRE

Genus statistics

Dendrograms

Modified velocity centroids

Spatial power spectrum

Bispectrum and bicoherence
Velocity coordinate spectrum (VCS)
Velocity channel analysis (VCA)
Delta variance

Wavelet transform

Principal component analysis eigenvalues
Spectral correlation function
Intensity probability density function
Higher order statistical moments
Cramer statistic

Koch et al., 2017, MNRAS, 471, 1506

Noiseless Free-fall Added noise

Statistic Noise Signal Noise Signal Noise Signal

p-value p-value p-value p-value p-value p-value
VCS 0 1 0 1 0.0751 0
VCS Large Scale 0 1 0 | 0.0689 0
SCF 0 1 0 | 0 1
Skewness 0 1 0 1 0 1
VCS Small Scale 0.0153 1 0.1534 0.9968 - -
Del. Var. Centroid Curve 0.0001 1 0.0002 0.0147 0 0.9997
Kurtosis 0 1 0.0002 0.0001 0 0.2387
VCA 0 0.5308 0 0.2985 0 0.4956
Bispectrum 0.2442 0.3581 0 1 0.0993 0.3777
PDF Lognormal 0.0229 0.1963 0.0224 0.1306 0.0047 0.0012
Cramer 0 0.0299 0 0.0186 0 0.0272
Del. Var. Centroid Slope 0.0009 0.0412 0.0002 0.0056 0.0002 0.0961
MVC 0.0001 0.0008 0.0382 0 0.0003 0.0074
Spatial Power Spec. 0.0001 0.0008 0.0384 0 0.0003 0.0090
Genus 0.0051 0.0001 0.0109 0 0.0183 0.0004
Dendro. Num. 0.0992 0 0.0001 0.1830 0.0418 0.0007
PCA Eigenvalues 0.0060 0 0 0.6199 0.0404 0
Wavelet 0.0097 0 0.0870 0 0.0328 0
Del. Var. Curve 0.0315 0 0.0076 0 0.0848 0
Del. Var. Slope 0.0451 0 0.0044 0 0.0847 0
Dendro. Hist. 0.0122 0 0.0233 0 0.0083 0
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Line of Sight
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Projected Distance - R(pc)
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Velocity structure
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