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All about disequ
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Phase-space features

LAMOST <~3 kpc H-J. Tian, CL et al. 2018
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LAMOST
Telescope

4-meter reflective Schmidt
telescope with segmental mirrors
and active optics

Quasi-meridian
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4000 fibers on the 5 degree-FoV
focal plane

The LAMOST spectroscopy survey footprint
20130901~20140701: 732

16 spectrographs OISO 201G701 76 T

20160901~2017070 L

Low resolution spectra: R~1800,
wavelength:370-900nm

Over 10 million spectra have
been collected




§1 Ripples, waves,
corrugations

e |n star counts

e |n velocities
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Non-axisymmetric spatial
substructures
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N-S asymmetric densities

H-F. Wang, CL et al. 2018

No Monoceros ring
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Ripples in LAMOST OB stars

Katz et al. 2018 (Gaia DR2)

GC
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Ripples in LAMOST OB stars
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Ripples in LAMOST OB stars
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The large scale of VR ripples do not align with the spiral arms.
What is the reason that the young stars show large scale ripples?



Vphi in R-Z plane with RGBs
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Vphi in R-Z plane with RGBs

Z (kpc)




Vphi in R-Z plane with RGBs
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LAMOST DR5 RGB stars +

160 173 187 200 213 227 240

5 10 <15 20 ®
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Gaia DR2 proper motion VR
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VPhi shows three branches and
wedge-like features

VR is full of fragmental structures
VZ shows strong N-S asymmetry.
Is it still the kinematic feature of
warp?

What happens out there making
the velocities so chaotic?

Y. Xu, CL et al. in prep




§2 Phase spirals
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— The complicated asymmetric velocities are
different projection of the phase spiral
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§3 Monoceros ring



No overdensity at MON

H-F. Wang, CL et al. 2018



No overdensity at MON
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No overdensity at MON
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H-F. Wang, CL et al. 2018



_ Monoceros ring
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§4 Flared disk
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Z(kpc)

§5 Understand the complicated non-
axisymmetric features with simulations
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e Smaller R shows spiral first, then, gradually
push to larger R, because that azimuthal
frequency decreases with R

e Spirals wind up quickly after a few orbital
periods

e Substructures in X-Y and R-Z plane is the
same feature as spirals but projected to
other space
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Model: M_dwarf=2x10*10 Msun, R_hit=15kpc, t=0.3Gyr
V¢ 240 VR 30 vVZ 15
200, color coded by vT, -0.28Gyr 230 200, color coded by vR, -0.28Gyr 200, color coded by vz, -0.28Gyr
O fERL RO g e L 10
s | B 2z20 '
' _H.- : -5
- - 210
= | Fa200 Lo
- 190
: -5
180 e
=30 o T . T T " T 170 =30 o T T " T 20 =30 - T T l- T T —10
-30 -20 -10 0 10 20 -30 -20 -10 0 10 20 -30 -20 -10 0 10 20
x X x
150 =30 -15
Z0 ecc . logAZ 100
200, colar coded by z -0. 2B§yr 0.4 200, color coded / ecc, -0.28Gyr 200, color coded Igcants IgcountO -0.288WF 5
20 050
0.2 :
10 {2 -0.25
F00 = 0k R -0.00
-10 - -—0.25
-0.2
-20 - —0.50
=30 -
. 1 0.75
-1.00




Model: M_dwarf=2x10*10 Msun, R_hit=15kpc, t=0.3Gyr

V¢ 240
200, color coded by vT, -0.28Gyr 230
- 220
L 210
- 200
- 190
180
170
x
160

Z0

200, coldr coded by z, -0.28Gyr 0.4

-0.2

200, color coded by vR, -0.28Gyr
o : i 4 ,,P' ot

30

200, color coded |Igcounts- IgcountO -0.2

200, color coded by ecc, -0.28Gyr

20{m
10 {3
0 el
_].O 4
—20 -
~30
-30

vZ

200, color coded by vz, -0.28Gyr

15

10

 o-e "
'_l
L]

logAZ

-10

-15

100
b.75

L 0.50
- 0.25
L 0.00

-—0.25

—0.50

-0.75

-1.00



Model: M_dwarf=2x10*10 Msun, R_hit=15kpc, t=0.3Gyr
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Model: M_dwarf=2x10*10 Msun, R_hit=15kpc, t=0.3Gyr
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M_dwarf=2x10210 Msun, R_hit=15kpc, t=0.3Gyr
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M_dwarf=2x10210 Msun, R_hit=15kpc, t=0.3Gyr
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pattern speed  : Laporte+19,
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Another aspect of the phase
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thick disk in the solar neighborhood ' (this work)
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