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%k ZeHiAnaconda Python TAEIfEE:
https:/www.anaconda.com/what-is-anaconda/

ANRA T, 2 PLEjRA: https://repo.anaconda.com/archive/)

* WEpython3.53.63845: (3.7 K, REBAFHFMHR. )

> conda create --name py35 python=3.5

> conda activate py35

py35> conda install ipython

py35> conda install notebook ipykernel

py35> conda install jupyter

# ( quite py35 environment : conda deactivate )
%k basic packages and modules:

py35> conda install matplotlib astropy scikit-image

py35> pip install scipy

py35> pip install numpy==1.17.2 # will cover the conda version, compatible with mlfit

py35> pip install fil_finder

py35> pip install seaborn

py35> pip install pycupid

py35> pip install spectral-cube

py35> pip install Imfit

py35> pip install reproject

py35> # 3d plot tools:

py35> pip install PyQt5

py35> pip install mayavi

py35> pip install --upgrade scikit-image

%k  gEEE httpsi//pan.baidu.com/s/T4AMP_wNwGCc08g1RD3y4XYTA #&hd: fauv
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@ O P P L E R observer, the light produced looks the < m S k( JIV) LL\ A A
same no matter what what direction it
is seen from. Our sun is a good example
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If stars move either towards or away from ourv/antage point, however, the motion shifts the way their light looks to us

When a star moves When a star moves +31°17
away from us, it . toward us, it starts
runs away from g to catch up to the
the light it emits light it emits
in our direction in our direction.
The makes the This makes the
light waves we light waves we
nd. see contract. il
see expand +186
Because the Because the
wavelenths are wavelengths
longer than are shorter than
usual, the light usual, the light
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# spectrum display
axl = fgl.add_subplot(1,2,2)

sp_v = scul.spectral_axis.value
Tb_v = scul_datal:, y@:(y0+yw), x0:(x0+xw)].mean(axis=(1,2))

axl.plot(sp_v, Tb_v,c='r"',drawstyle='steps', lw=1.0) —E /8]
plt.grid(True) MR D HF
axl.set_xlabel('velocity km/s', fontsize=14) R EUIE

axl.set_ylabel('Temperature (K)',fontsize=14)
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for i in np.arange(@,dn):

axl = fig.add_subplot(ny,nx, i+1)

Tb_chan = Tb_m[i*nstep+nl,:,:]
axl.pcolor(Tb_chan, cmap=plt.cm.Y1lGn, \
norm=colors.LogNorm(vmin=0.1, vmax=max0Q))
axl.contour(hdu_sp250.data, levels=1lvs, colors='magenta',linewidths=1.0)

axl.axes.set_aspect('equal')
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velocity field 30 velocity dispersion
5°18' @
28
126
21 B 120
A {24
11.5
Al A 22 24
e ande A.
20
A A 27" B
50 48" 46 18 83°52" 50° 48’ 46"

3 scu2b_rg2 = sc.read('./scu2b_rg2.fits",hdu=0)

scuZ2_mi = scuZb_rg2.moment(order=0)
8 # moment@: integrated intensity
9 # momentl: average velocity

10 # momentZ: velocity dispersion (also :@: sculZb_rg2b.linewidth_sigma())
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Original data. interpolation.
600 600
500 500
400 1 400
300 1 300
200 200
100 100
0 0
T interpolation ---=----==--cocmmmme oo

from scipy import interpolate

scu2_mi = scu2b_rg2.moment(order=0) # moment@: integrated intensity
scuZ2_mi = scu2_mi.hdu.data

map@_area = scu2_mi[25:65,25:50]

nx, ny = np.shape(map@_area)

# xm, ym = np.mgrid[-2:2:nx*1j, -2:2:ny*17j]

xm, ym = np.linspace(-2,2,nx), np.linspace(-2,2,ny)

nt = 2

xm2, ym2 = np.linspace(-2,2,nx*nt), np.linspace(-2,2,ny*nt)

tck = interpolate.RectBivariateSpline(xm,ym,map@_area, s=0.3, kx=3, ky=3)
map@_area2 = tck(xm2, ym2)

#map@_areal = np.transpose(map@_areal)
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method = nearest

method = linear

100 F . 100 100
Se ¢ am,.."", em®
*% 5" SN 075 F 075 |
075 -:.o . :"'. o o0
0.50 ,....z. o - . .‘:: L a '.. :.. 050 050
025 | ¥ ".:.' T t?. 025 0.25 F
0.00 '.ﬁ,"‘ :. ‘::%'. .;".':- ooT 00T
025 | .:, oM Yo oo ;3.. {., o [ -025} 025 }
-0.50 kK .‘J 3:2 0.0.‘.": .:..D.O’. —050r —0.50r
075} .°’o“ 8 ¥ e e | o) -075 |
El L ?‘ .“ .‘o ‘ 0'030
-1.00 ‘ ¢ °‘°° ?" “ ' -1.00 o ‘ ‘ ‘ ‘ -1.00 ‘ ‘ ‘ ‘
-1.0 -05 00 05 10 -1.0 -05 00 05 10 -1.0 -05 00 05
1 X = np.linspace(-1,1,100)
2 y = np.linspace(-1,1,100)
3 X, Y = np.meshgrid(x,y)|
4 # for i, method in enumerate(( 'nearest’, 'linear', 'cubic')):
5 Ti = griddata((px, py), data(px,py), (X, Y), method=method)

*

cubic: {RIXIEIB
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import numpy as np

#from enthought.mayavi import mlab
from mayavi import mlab

import numpy as np

import mayavi.mlab as mlab

import moviepy.editor as mpy

5

6

7

8

9

10

11

12 X, ¥y, z = np.mgrid[:6,:7,:8]

13 ¢ = np.zeros((6, 7, 8), dtype=np.int)

14 c.fill(1)

15 k = np.random.randint(2, 5, size=(6, 7))

16

17 idx_i, idx_j, _ = np.ogrid[:6, :7, :8]

18 idx_k = k[:,:, np.newaxis] + np.arange(3)

19 cl[idx_i, idx_j, idx_k] = np.random.randint(2,6, size=(6,7,3))
20

21 # clmp="viridis"
22 # clmp="Y1Gn"
23 clmp="rainbow"

Eé mlab.points3d(x[c>1], ylc>1], z[c>1], clc>1], mode="cube", scale_factor=0.6,-

29 scale_mode="none", transparent=False, vmin=0, vmax=8, colormap=clmp, opacity = 1.0)
30

31 mlab.points3d(x[c==1], ylc==1], zl[c==1], clc==1], mode="cube", scale_factor=0.6,

32 scale_mode="none", transparent=True, vmin=0, vmax=8, colormap=clmp, opacity = 0.2)

33 mlab.gcf().scene.background = (1,1,1)
34 mlab.show()
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/y ft = np.fft.fft(signal_arr)

3 y_fts = np.fft.fftshift(y_ft)
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# ++++ filter width affect the output

def filter_fc(freq_arr, y_ft, f_c, df): *

ix_ar

y_flt =

y_flt

y_flto =
y_fltl =
#y fltl

y_ifft =

filter function

r = np.where(np.abs(np.abs(freqg_arr)-f_c)<=df) [0]

np. fft. fftshift(y_ft)

[ix_arr] = (y_ftlix_arr[0]-1] + y_ftlix_arr[-1]+1])/2
# y flt[ix_arr] =
return np.fft.fftshift(y_f1lt)

filter_fc(freq_arr, y_ft, 4, 0.8) < filter apply
filter_fc(freqg_arr, y_fl1te, 5, 0.8)

=y flto

np.fft.ifft(y_fltl, n=len(t_arr)) =

-15

-10 -5

200 r
175 ¢
150 ¢
125
100 ¢
075 f
050
025 r

0.00

inverse FFT transform
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