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Use CARTA in Archive

https://almascience.nrao.edu/aq/
-> Source = GM_Aur (circumstellar disk

->Band =6
-> Project code: 2018.1

- ALMA Science Archive x
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https://almascience.nrao.edu/aq/

Use CARTA in Archive

Go down a few and go to spw 4 (31) -> CARTA—> open in new tab

- ALMA Science Archive X « CARTA

&« C 4 almascience.nrao.edu, ¢ y ) C & , L O MG
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Use CARTA in Archive

Click back on archive screen and go back to dataset. Then Click on
dataset spw 6 (spw37) and append image. Now we’ve got both.

Since in archive, no workspace so can’t save any results. So this is data
exploration - use to decide what to download. Final analysis on your machine.

-




View - Layouts - Cube Analysis

« Mouse around on image

- Slide through channels

« Move image list

« Only one image moving?
- Match XY (coords) and Z (spectral)
« See CO lines

-




Use CARTA in Archive - Get Contin. Image

-> Source = GM_Aur
-> Band = 4 -> continuum image
-> Pick first one with better sensitivity

= ALMA Science Ar
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Use CARTA in Archive - Get Contin. Image

Don’t have aggregate continuum so explore and download

LN J = ALMA Science Archive

€& > C & ntips;//aimascience.nrao.edu yservat ourceName=GN 4 7 4 0O "
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Use CARTA in Archive - Get Contin. Image

File type -> image -> scroll to multiple spws 5-11, cont, tt0, pbcor -> CARTA

- ALMA Science Archive X « CARTA

almascience.nrao.edu

< Download 42 GB Open legacy Request Handler

T Project T Gous
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2 Project (1) - " e s e
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Line sens. (10km/s): 0.401mJy/beam

Line sens. (native): 0.02uJy/beam
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b File type (8)
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image/x-fits
text/plain

applicationftar

application/pdf (product) 215 MB 2017.1.01151.8 uid://A001/X1284/X17]

see 3 more (product) 198 MB 20171.01151.8 uid://A001/X1284/X17;

Band: 4

File class (2) - Array: 12m




Use CARTA in Archive - Get Contin. Image

Append spw5 - 7500,7500,1,1 (no spw information = con

| - ALMA Science Archive X » CARTA X + v
(¢ ] [ carta.almascience.nrao.edu M % moe @ @ = & O ‘?
File View Widgets Help m /000 ~ BN AXAEBE DO AL SS L2Q@rv [ F =2 Q D4
No image loaded Z Profile x
WCS: (4:55:10.475, 30:22:14.9); Image: (432, 570); Image Active ~ Region Active ~ Statistic Pol:
value: -2.6995e-3 Jy/beam
X Lo v.' ’ ll o Frequency (LSRK): 230.5050 GHz;
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‘ﬂ ’ > ¢ Y ! 4.00e-2
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/
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y Filename Type Size 4= Date Header
member.uid___A001_X1284_X172b.GM_Aurigae_sci.spw5  FITS 225.0 MB 16:33
member.uid___A001_X133d_X19cd.GM_Aur_sci.spw3Z.cul  FITS 1.7GB 16:12 = member.uid _ A001_X1284_X172b.GM Aurigae_sci.spw5_7_9_
member.uid___A001_X133d_X19cd.GM_Aur_sci.spw3l.cul FITS 861.6 MB 16:09 -L £loat
- oa’
4 member.uid___A001_X14c2_X1d.GM_Aur_sci.spw25.cube  FITS 248.6 MB 15:68 = [7500, 7500, 1, 1)
=1
-1
= Right Ascension, Declination
= SIN
= (3751, 3751)
« = [04:55:10.9830, +030.21.59.5400)
L", = [73.7958 deg, 30.3665 deg)
i = -0.0076", 0.0076"
nn‘.~ Tt = Jy/beam
' ' = ICRS
G = LSRK
"’
. = RADIO
= 0.0635543" X 0.0379999", -15.5021 deg 230.55 23056
Q Filter ~ Fuzzy search
Animator Render C
o] Name Close = Append Polarization
c Stokes |
— 30:22:14.9 member.uid___A0 [ 0 Stokes |



Use CARTA Zoom in on Cont - Disk!

Match XY and get CO in the other two images

® = ALMA Science Archive X o CARTA x +
& [~} carta.almascience.nrao.edu
File View Widgets Help B/ 000~ ZBEAENNKEHLLDAANLKNESS L2QP HEP S QR
member.uid___A001_X1284_X172b.GM_Aurigae_sci.spw5_7_9_11.cont.l.tt0.pbcorfits Z Profile X
Image
1.00e+0
L)

9.00e-1
8.00e-1
7.00e-1
_ 6.00e-1
i 5.00e-1

3

WCS: (4:55:11.4796, 30:21:58.096); s
Image: (2904, 3560); Value: 2.12341e-5 Jy/beam ; LA

Polarization: Stokes I

3.00e-1
Q 2.00e-1
1.00e-1
0.00e+0

Statistics:

Active ~

mage (Active)

Animator X  Render Configuration Region List
A Image
K First M Prev » Play M Next A Last -> Mode FrameRate T 5 _
- 0 member.uid___A00
® |mage member.uld___A001_X1284_X17 1  member.uid___A00
2b.GM_Aurigae_scl.spwS_7.9_11 =
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O m e @ ® Y
0.2 03 04 05 0.6 0.7 08
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Image List X
Layers Aatching Ch Polari
xYJ(ZJ(R] 231 Stokes |
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Spectra

Can change active image in Z-profile

© = ALMA Science Archive X & CARTA X + v
C =& carta.almascience.nrao.edu h A moe @O I L O
Fle View Widgets Help ® / [J OO ~ = EAANF¥ B DO XK S S 2@ 0OF D4
member.uid___A001_X133d_X19¢cd.GM_Aur_sci.spw37.cube.l.pbcor.fits Z Profile x
WCS: (4:55:10.709, 30:21:56.14); Image: (388, 294); I Image O:mem.. v Region Active ~ Statistic Pol:
Value: -1.42631e-2 Jy/beam ;
rrequency (LSRX): 230.5333 GMz; Active
velocity: 6.0721 km/s; Polarizati
ooy o8 e 0: member.uid___A001_X133d_X19cd.GM_Aur_sci.spw31.cube.l.pbcor.fits
1: member.uid___A001_X133d_X19cd.GM_Aur_sci.spw37.cube.l.pbcor.fits
—g 2.00e-3
8
3 0.00e+0
e
3
3 20003
-4.008-3
-6.000-3
-8.00e-3
220.37 220.38 220.39 2204 220.41 220.42
[LSRK] Frequency (GHz)
Q Data: (220.394186 GHz, -2.38e-3)
Statistics: Image (Active) Image List X
Image Layers Matching Channel Polarization
0 member.uid___A00' xv)(zI(r) 231 Stokes |
1 member.uid___A0 XY 2 R 463 Stokes |
2  member.uid___A0D XY R 0 Stokes |

Animator X  Render Configuration Region List
K First M Prev » Play M Next A Last > Mode FrameRate = 5 :
& Image member.uld___ADD1_X133d_X19
cd.GM_Aur_scl.spw37.cube.l.pbc
0 orfits
Channel LSRK
0 239 717 9656 230.5333 cnz

6.0721 ka/s

(0] 956




Spectra

Make 3 circular regions over disk and outflows -> look at region list

° ALMA Science Archive X « CARTA x + v
C & carta.almascience.nrao.edu H A m o @O %S OM
File View Widgets Help s /000~ FBANNKEHELDOEALxSS L2 O FO E Q D4
member.uid___A001_X1284_X172b.GM_Aurigae_scl.spw5_7_9_11.cont.L.tt0.pbcor.fits Z Profile x
Image O:mem.. v Region Active ~ Statistic Mean -~ Pol:
8.00e-2
) )
= am 7% 7.00e-2
L) LJ - L
0o o =ta
6.00e-2
£ 5.000-2
8
3 4.00e-2
3
@ £ 30082
2.00e-2
1.00e-2

WCS: (4:55:10.4289, 30:21:54.75);
Image: (4694, 3120); value: 7.38353e-7 Jy/beam ; 0.00e+0
Polarization: Stokes I

A 220.37 220.38 220.39 2204 22041 220.42
[P0 [LSRK] Frequency (GHz)
L) -,
0 Data: (220.392109 GEz, 2.00e-3)
Statistics: Region 3 (Active) Image List X
Image Layers Matching Channel Polarization
0 member.uid___A00' xy)(z](r] 214 Stokes |
1 member.uid___A00D R 427 Stokes |
2 member.uid___A0 R 0 Stokes |
Animator Render Configuration Region List >
ﬁ,\ 45 Name Type Center Size P.A. (deg)
B 4:65:10.429
o
Cursor oint 30:21:54.75 0.0
e L - 4:55:10.9883734346  0.7523138127"
i X A Region1 E 30:21:58.9614194803 0.6770824304" L
T A c 4:55:10.9011801965 0.6018510513" 3
i 3K A Region2 L 30:21:56.2091042069 0.7146981241" = -
‘ :': @ Region 3 Ellipse 4:55:11.0653943927  0.6394667391" 0.0

30:21:59.4504217394 0.6394667363"




Spectra

Can plot different statistics for different regions

° ALMA Science Archive X « CARTA x + v
C & carta.almascience.nrao.edu H A m o @O %S OM
File View Widgets Help s /000~ FBANNKEHELDOEALxSS L2 O FO E Q D4
member.uid___A001_X1284_X172b.GM_Aurigae_scl.spw5_7_9_11.cont.L.tt0.pbcor.fits Z Profile x
Image O:mem.. v Region Active ~ Statistic Mean -~ Pol:
8.00e-2
) )
= am 7% 7.00e-2
L) LJ - L
0o o =ta
6.00e-2
£ 5.000-2
8
3 4.00e-2
3
@ £ 30082
2.00e-2
1.00e-2

WCS: (4:55:10.4289, 30:21:54.75);
Image: (4694, 3120); value: 7.38353e-7 Jy/beam ; 0.00e+0
Polarization: Stokes I

A 220.37 220.38 220.39 2204 22041 220.42
[P0 [LSRK] Frequency (GHz)
L) -,
0 Data: (220.392109 GEz, 2.00e-3)
Statistics: Region 3 (Active) Image List X
Image Layers Matching Channel Polarization
0 member.uid___A00' xy)(z](r] 214 Stokes |
1 member.uid___A00D R 427 Stokes |
2 member.uid___A0 R 0 Stokes |
Animator Render Configuration Region List >
ﬁ,\ 45 Name Type Center Size P.A. (deg)
B 4:65:10.429
o
Cursor oint 30:21:54.75 0.0
e L - 4:55:10.9883734346  0.7523138127"
i X A Region1 E 30:21:58.9614194803 0.6770824304" L
T A c 4:55:10.9011801965 0.6018510513" 3
i 3K A Region2 L 30:21:56.2091042069 0.7146981241" = -
‘ :': @ Region 3 Ellipse 4:55:11.0653943927  0.6394667391" 0.0

30:21:59.4504217394 0.6394667363"




Spectra

Can plot different statistics for different regions at once -> see components.

- ALMA Science Archive X « CARTA

carta.almascience.nrao.edu

File View Widgets Help /000 ~ =B 4 ¥

member.uid___A001_X1284_X172b.GM_Aurigae_sci.spw5_7_9_11.cont.L.tt0.pbcor.fits Z Profile X

Image O:mem.. » ¥ Region Region ... Statistic

Cursor
v/ Region 1
+/ Region 2

v/ Region 3

WCS: (4:55:11.4403, 30:21:53.81);
Image: (2971, 2996); value: 2.8428e-6 Jy/beam ;
Polarization: Stokes I 22037 220.38 220.39 2204 220.41
LSRK] Frequency (GHz)
Data: (220.392109 GHz, 1.760-2), member.uid___A001_X133d_X19cd.GM_Aur_sci.spw3l.cube.I.pbeor. fit
Data: (220.392109 GHz, -7.62e-5), member.uid _ A001_X133d_X19cd.GM_Aur_sci.spwdl.cube.I.pbcor. fi

Statistics: Region 3 (Active) Image List X

Image Layers Matching Channel Polarization
member.uid___AQ00 xy)J[z ] r 214 Stokes |
member.uid___A00" R 427 Stokes |
member.uid___AO0 0 Stokes |

Animator Render Configuration Region List X
DA Name Type Center

4:55:11.440
30:21:53.8
4:55:10.9883734346  0.7523138127"
30:21:58.9614194803 0.6770824304"

Cursor Point

> /A Region1 Ellipse 0.0

Ellipse

Ellipse

4:55:10.8011801995
30:21:58.2091042069
4:55:11.0653943927
30:21:59.4504217394

0.6018510513"
0.7146981241"
0.6394667391"
0.6394667363"




Spectra

Can Zoom in

e = ALMA Science Archive X o CARTA

carta.almascience.nrao.edu.

(¢ ]

File View Widgets Help /000 ~ =HA 4 ¥

member.uid___A001_X1284_X172b.GM_Aurigae_sci.spw5_7_9_11.cont.L.tt0.pbcor.fits

WCS: (4:55:10.5015, 30:22:03.137);
Image: (4570, 4223); value: -1.51468e-6 Jy/beam ;
Polarization: Stokes I

Animator Render Configuration Region List X
",\ 'f\ Name Type
Cursor Point
Ellipse
Ellipse
Ellipse

(]
I/I
L)
e
Center
4:556:10.502
30:22:03.14
4:55:10.9883734346

30:21:58.9614194803
4:55:10.90118019985
30:21:58.2091042069
4:55:11.0653943927
30:21:59.4504217394

€8 £ R

Size

0.7523138127"
0.6770824304"
0.6018510513"
0.7146981241"
0.6394667391"
0.6394667363"

PV

(H

P.A. (deg)

0.0
0.0
0.0

0.0

Z Profile >

Image O:mem.. + '~ Region Region.. ~ Statistic Pol:
8.00e-2
7.00e-2
6.00e-2
5.00e-2
4.00e-2

3.00e-2

Value (Jy/beam)

2.00e-2

1.00e-2

0.00e+0

2204

220394 220.396
[LSRK] Frequency (GHz)

220.388 220.39 220.392 220.398

Data: (220.392109 GHz, 1.76e-2), member.uid__ A001_X133d_X19cd.GM_Aur_sci.spwll.cube.I.pbeor. fit

Data: (220.392109 GAz, -7.62e-5), member.uid__ A001_X133d_X19cd.G¥_Aur_sci.spw31.cube.I.pbcor.fi

Statistics: Region 3 (Active) Image List x
Image Layers Matching Channel Polarization
0 member.uid___A00’ XY R 214 Stokes |
member.uid___A00" R 427 Stokes |
2 member.uid___A0/ R 0o Stokes |




CARTA on your laptop

Open it up!




NGC 253 - has many transitions

Sculptor Galaxy
Image: Wikipedia




Draw region for whole galaxy
Widget -> Profiles -> Spectral (Z) -> lots of transitions

[ CARTA v4.0.0-beta.1
File View Widgets Help B/ 000~ =B & A4 H B3 [F 4 YR H Y 25 2 SN
member.uld_ 3 Info Panels » w25.cube.l.pbcor.fits Z Profile
wes: (© A~ profiles »  A¥ Spatial Profiler ) 1RAR3ERE I GREIRVEIOCLCYIRLIZIS 37 BURKRISINECIS - 128t Lon: Stokes T ¥ Image Active ~ Region Active ~ Statistic Mean ~ Polarization
[ Statistics Widget A< Spectral Profiler
I Hist Widget - S YT . 4.00e-3
1l1 Histogram Widge . -
_ el 4 A Yom 3.506-3
3 Animator Widget d - " -
C . : » _ 3.00e-3
4 ) i - .
[#1 Render Configuration Widget > . - § 2500-3
. o -
AS Stokes Analysis Widget " . " N 2 20003
. . / ‘\ "™ . 3
% Catalog Widget .4 3 15063
- e =
A< Spectral Line Query Widget . - 1.00e-3
PV ' 5.000-4
V' PV Generator e
. & 0.00e+0
2000 -1000 0 1000 2000
i [LSRK] Radio velocity (km/s)
. q IL ladio velocity (km/s
- Data: (1127.378 km/s, -8.63e-€)
-\ Image List Animator X Region List
/ K First M Prev » Play M Next A Last - Mode Framerate 5 5 :
o . ' . \_,_ .
. } ¥ & Channel Lskx
e ™Sy p 0 239 (i 478 ny 957 109.5863 Gnx
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To animate can use red line or animator
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Note kinematics - velocity and components - some at -1000 km/s
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Make 3 regions and look at flux density statistic - zoom in
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Name regions (double click)
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Zoom and Name region (double click)
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Append the same image for each of the 5 transitions
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You can set your global preferences
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You can make moment maps.
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You can make moment maps.
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Append 4 more copies of the same image and set image grid size
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Set rest frequencies for each image to transitions of interest: HC3N (109.1736), 12C180
(109.7822), HNCO (109.90575), 13CO (1-0) (110.2014), CH3CN65? (110.3813)
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Update to include all images and can change region - zoom in
all 5 lines overlap.
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Velocity: =2474.3822 km/%; Polarization: Stokes T 4" : -
( A = > - 8.00e-1
\ \ \ e ) 7.00e-1
3 X M - 6.00e-1
\ \ i . ] 5.00e-1
\\ - ] . - L 4.00e-1
/ g 4 - 3.00e-1
N\ / -4
S 8§, g Y & 2.00e-1
.
- 1.00e-1
0.00e+0
: . ) ~4000 3000 2000 -1000 0 1000 2000 3000
N I - . I [LSRK] Radio velocity (km/s)
Mo . . . — . D 382 kn/3, 3.73e-1), member.uld__A001_XB7d_X289.NGC253_scl.spw2s.cube.T its, Center, Statistic rFlux
- d ] | 646 kn/s, -1.29¢-3), mesber.uid__A001_x87d_x289,NGC253_sci.spw2i.cube.I.pboor.fits, Center, Statistic rlux
4 - 861 kn/s, 8.62e-3), member.uid__ A001_X87d_X289.WGC253_sci.spw2%.cube.I.pbcor,fits, Cecter, Statistic rluxi
p” | r - | 717.072 kn/s, -8.13e-3), mesber.uid__ A001_X87d_X23$.NGC25)_sci.spw25.cube.I.pboor.fits, Center, Statistic Flux]
b ] ) » a .
' . » - ’ o Image List X  Animator Region List
e "
- = - — Image Layers Matching Channel  Polarization
0 member.uid___A0! xv][(z)(r] 669 Stokes |
B - 1 member.uid__A0D" R 883 Stokes |
- . l 2 memberuid___A0D R 947 Stokes |
. i  member.uid__A0D" R 957 Stokes |
B i 4 member.uid___A0D" R 957 Stokes |
-
AR .
’ . .
\. . P -
.l
Render Configuration
o, ° o,
90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Custom Histogram Per-channel
Clip min  -0.019225306390
Clip max 0.060253980477€
Scaling Linear
Colormap s
-0.02 0 0.02 0.04 0.06 0.08
Value Wy/beam) Invert colormap

cursor: 0.97 Jy/beam
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Set titles

File View Widgets Help /00~ =B84

member.uid___A001_X87d_X289.NGC253_sci.spw25.cube.|.pbcor.fits

= Image View Settings

Pan and Zoom
Global
WCS: (0:47:33.56, =25:17:27.9); Tmage:
3.73842e-3 Jy/bean ; Frequency (LSRK)
Velocity: -2474.8606 km/s; Polarizatic Ticks

Ne / Grids
L/ Border
> Axes

[ 3

Numbers
. Labels
OV @& Q 1ox &
- Colorbar
Beam
e :
g
'y -
v
..
.
2 §

Visible

Font

Custom text

Text (Current image

only)

Custom color

CARTA v4.0.0-beta.1

@ 5 2 @

Value (Jy)

Z Profile

v Image O:mem.. ~

8.00e-1
7.00e-1
6.00e-1
5.00e-1
4.00e-1
3.00e-1
2.00=-1
1.00=-1
0.00e+0

Datai (3.
Data:

Data:

Data:

Image List

90% 95% 99%

-0.02

cursor: 0.

Region Center ~ Statistic FluxDe... ~

0 100 200 300
[LSRK) Radio velocity (km/s)

Polarization

76 km/s, 9.78c-3), member.uid _ A001_XB87d_X285.NOC253_sci.cpw2s.cube.Il.pboor.fits, Center, Statistic Fluxdensit

.427 km/s, -9.960-3), membar.uid__ AO01_X87d_X289.KCC253_sci.spw2S.cube.l.pbeor.fits, Cantar, Statistic FlaxDans
.758 km/s, €.77a-3], membor.uid__ ADD1_X87d_X269.NCC253_sci.spwlS.cube.I.pbcor.fits, Center, Statistic FluxDonsi

€37 km/s, -2.613-3), membar.uid__ADO1_X87d_X289.MCC253_sci.spw2S.cube.l.pbeor.fits, Cantar, Statistic FluxDang

Per-channel %
-0.014277742863
0.016407449775¢

Linear &

[, =

Invert colormap

Animator Re st Render Configuration
99.5% 99.9% 99.85% 99.99% 100% Custom Histogram
Clip min
Clip max
Scaling
Colormap
0015  -0.01  -0.005 0 0.005 0.01 0.015 0.02

Value (Jy/be
07 Jy/beam (JY/ )

Bias / Contrast ¥

NaN color
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Animate (step through line) - walking through the 5 transitions all at once

CARTA v4.0.0-beta.1

®
File View Widgets Help B/ 0000~ =FBANAFFE LDOFRALESS RV [0 FE g QM
member.uld___A001_X87d_X289.NGC253_scl.spw25.cube.l.pbcor.fits Z Profile >
~ Image 0:mem.. v Region Center - lt~tigtic FluxDe.. ~ Polarization
o3 WCS: (0447:30.72, -25:17131.7); Image: (329, 138);
1 Value: -2.99109e-3 Jy/beam ; Frequency (LSRK): 109.7289 GHz; 8.00e-1
- Velocity: 145.4506 km/s; %llrizauon: Stokes T 7.00e-1
. -
\ 6.00e-1
» -
.~ A S 5.00e-1
, ) —_ @ =
~~, ® 400¢1
! & . 2
L £ 3.00e1
4 . 2.00e-1
d © 1.00e-1
- 1 t - 0.00e+0
- > - S h
hé . 0 100 200 300 400
3 ¢ ) ST T velocity (kmi/s) [EW:=
Cursor: (143.22) ka/s, 6.58e-2), member.uid _ ACO1_X87d_X209.WGC253_sci.spw23.cube.I.pbcor.fits, Center, Statistic Fl
Cursor: (140.116 ka/s, 1.1le-1), member.uid _ACO1_X87d_X283.WGC2 +spw2%.cube.I.pboor.fits, Cecter, Statistic Pl
Cursor: (141.292 km/s, 1.67e-2), member.uid _ ACO1_X87d_X283.WGC2 +3pw25.cube.I.pboor.fits, Center, Statistic Flu
. Cursor: (142.799 km/s, 5.0le-1), member.uid _ ACOl _X87d _X283.NCC253_oci.spw2S.cube.Il.pbeor.fits, Center, Statistic Flu
N & = "
~
.
-l e ‘\ . \
[ \\ mage List Animator Region List Render Configuration X
_ - !
i = & - o o o o o o
A . X N LY \/\ X 90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Custom Histogram Perchannel =
. .
- \ ./ e, - o
L \ ! y \ Clip min  -0.015387570500
/
. R -
8 iV, . /\ \ Clipmax 0.0211037959928
Ae . \\ P "
N - o L Scaling Linear %
- . -
~ -
. ~J ) L) Colormap [ =
- - “
Invert colormap
Bias / Contrast ¥
i~ L NaN color
e ~
- A ¢
s e
-
- -
' B §
-
.
L “ > ‘h.
- - -
L1
v e T
v - -
~ & -
- 0.02 0.01 0 0.01 0.02 0.03

Value Wy/oeam)



NGC 253

Save/open workspace - doesn’t save everything but saves some stuff

CARTA v4.0.0-beta.1

L ]
Fle View Widgets Hep B / O D ~ BN AFEB LDOEFEAL SS 2w [OFE g S N
Open Image alt + O 'd_X289.NGC253_scl.spw25.cube.l.pbcor.fits Z Profile
Append Image alt+L ~ Image 0:mem.. Region Center ~ Statistic FluxDe... ~ Polarization
Save Image alt+S WCS: (0447:30.72, -25:17131.7); Image: (329, 138);
+S
1 Value: -2.99109e-3 Jy/beam ; Frequency (LSRK): 109.7289 GHz; 8.00e-1
Close Image alt+ W Velocity: 145.4506 km/s; %llrizauon: Stokes T 7.00e-1
5 \ o A 6.00e-1
Import Regions A S 5.00e-1
y . .. & 200e-1
Export Regions i % 30001
e G . - 2.00e-1
Import Catalog alt + G 7 t N 1.00e-1
Export Image ’ 3 - 0.00e+0
N - R o
en Workspace o y o 1% 200 50 40
2 - < * ' [LSRK] Radio velocity (km/s) TH::]
Save Workspace
Cursor: (143.22) & 6.58e-2), member.uid _ ACO1 _X87d_X289.WGC25)_sci.spw2®.cube.I.pbcor.fits, Cecter, Statistic rFl
Cursor: (140.116 & 1.11e-1), __AC01_X87d_X209.NGC253_sci.spw2%.cube.I.pboor.fits, Center, Statistic Pl
Preferences Cursor: (141.292 km/s, 1l.67e-2), |__ACO1_X87d_X283.MOC253_sci.spw2S.cube.Il.pboor.fits, Center, Statistic Flu
Server » 13 Cursor: (142.799 km/s, 5.0le-1), member.uid _ ACOl _X87d _X283.NCC253_oci.spw2S.cube.Il.pbeor.fits, Center, Statistic Flu
V™
-n ! ~ ( \
[ ' \\ . mage List Animator Region List Render Configuration X
- . \E
. 9 o 9 9 o <
'S \ A N S Y X 90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Custom Histogram Perchannel =
@ .
- .\ e, - o
\ r/ \ Clip min  -0.015387570500
4 N / /
. i) < i
e iy, .\ \ Clipmax 0.0211037959928
. t. d - \\ y, /
~ . a
8 2™ e Scaling Linear <
~ -
) . . Colormap [ =
- - .
Invert colormap
Bias / Contrast ¥
i~ w0 NaN color
[ ~
- 1 ¢
P, 4
E -
' B §
=
-
.
DR ™K
- &> -
v Liay
v - -
- - . \
= - 0.02 0.01 0 0.01 0.02 0.03

Value Wy/oeam)
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PV Diagram - close all images but 13CO(1-0) by right click on image in
image list

[ CARTA v4.0.0-beta.1
File View Widgets Help m /0000~ = EAENFELLODEANL SS R @ F 2 S A
member.uid__A001_X87d_X289.NGC253_sci.spw25.cube.lL.pbcor.fits Z Profile
v Image 0:mem.. ~ Region Center ~ Statistic FluxDe... ~ Polarization
e .
. . *
~
- ° 8.00e-1
. Ad
. 7.00e-1
- 5 7
Lo 6.00e-1
L < 5.00e-1
. =
£ 4.00e-1
.
- t - * 30061
" - -
- 2.00e-1
o - .
1.00e-1
0.00e+0
0 100 200 300 400
P o WCS: (0:47:31.38, -23:17:10.5); Image: (294, 222); Value: [LSRK] Radio velocity (km/s)
-l 7.24842e-3 Jy/beam j; Freguency (LSRK): 110.1489 GHz; ST . . . N _ .
| r d A t s, €.580-2), mombor.uid _ A0D1_X87d _X289.NCC253_sci.spw25.cude.l. , Center, Statistic Fluxben
i~ I Y2 142. 7308, Job(a ;g xxilpn [ Stokes |T 145.451 kn/s, 1.226-1), mambar.uid__A00)_X87d_X289.NGC2S3_SCL.Spu2S.cuba. 1. , conter, Statistic riuxoen
'\- 4 D\ ¢ 292 km/s, 1.676-2), membar.uid__A0D)_XB7d_X289.NGC253_scl.Spu25.cube. 1. , Center, Statistic rluxpen
- . ( X N 42.79% km/s, 5.016-1), membar.uid__A001_XA74_X289.NGC253_scl.Spu2S.cube. 1. center, statistic Fluxoen
/ ~,
- e
i \\ [/
» :’(\ Image List X  Animator Region List Render Configuration
. r. d \\. Image Layers Matching Channel Polarization
W T e member.uid___A0D* xvl)(z)(r] 81 Stokes |
. . _ . 1  member.uid___A0D ] 392 Stokes |
= . - al a - 2 member.uid___A0D" R 456 Stokes |
3 member. * == == =t *
1 member. Member.uid___A001_X87d_X289.NGC253_scl.spw25.cube.l.pbcor.fits
Set as spatial reference
- \ Set as spectral reference
, Set as raster scaling reference
a x
B
. Set rest frequency
- Close Image
o™ h
" Close other images
b Close all images
-
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PV Diagram (might have to close and reopen image if not cooperating) - remove other
regions and draw line region - click on PV diagram and set parameters: PV cut (region
1 - the line), Avg width (20), Coordinate (radio velocity), Range (50-450)

L CARTA v4.0.0-beta.1
File View Widgets Help R/ 0000~ = EANF¥E LADODE NSNS L Q@ PV mF e e S A
member.uid___A001_X87d_X289.NGC253_sci.spw25.cube.l.pbcor.fits Z Profile
Image O:mem.. + v Region Cursor » Statistic
- 8.00e-3
.
PV Preview Viewer £ X 6.00e3
WCS: (19.19943, -441.0639); Image: (174, 65); PV Generator O £ X
Value: =2.81429e=3 Jy/beam-
Image (0: member.uid 0: member.uid___A001_X87d_X2¢ ¢
b -
M . PV cut (Region 1) Region 1 =
. Average width 20 -
‘ (]
Coordinate Radio velocity (km/s) =
System LSRK s
. Range (xm/s From 50 To 450
.
X Axes order X-axis: Spatial, Y-axis: Spectral =
Keep previous PV image(s)
Preview region Image s
-~ -1
" A A ~
Preview rebin (px) Xy 1 z 1
Preview cube size (M8) 45.48
Start Preview Generate
Animator Render Configuration Region List Image List X
Image Layers Matching Channel Polarization
0 memberuid__A00' CD@ER) 448 Stokes | No stats data

Select a valid reglon from the dropdown

Polarization

2000 3000
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PV Diagram - can drag around line and get PV diagram to go over
features you want - then generate

L CARTA v4.0.0-beta.1
File View Widgets Help R/ 0000~ = EANF¥E LADODE NSNS L Q@ PV mF e e S A
member.uid___A001_X87d_X289.NGC253_sci.spw25.cube.l.pbcor.fits Z Profile
Image O:mem.. + v Region Cursor » Statistic Polarization
- 4 8.00e-3
: :
PV Preview Viewer £ X 6.00e3
PV Generator (7 1

WCS: (19.19943, -441.0639); Image: (174, 65);
Value: =2.81429e-3 Jy/beam-

Image (0: member.uid 0: member.uid___A001_X87d_X2¢ ¢
b -
M . PV cut (Region 1) Region 1 =
. Average width 20 -
‘ (]
Coordinate Radio velocity (km/s) =
System LSRK s
~ 2000 3000
. Range (xm/s From 50 To 450
.
X Axes order X-axis: Spatial, Y-axis: Spectral =
Keep previous PV image(s)
Preview region Image s
-~ -1
Preview rebin (px) Xy 1 ~ oz 1 -
Preview cube size (M8) 45.48
Start Preview Generate
Animator Render Configuration Region List Image List X
Image Layers Matching Channel Polarization
0 memberuid__A00" 448 Stokes | No stats data

Select a valid reglon from the dropdown
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PV Diagram - can drag around line and get PV diagram to go over
features you want - then generate

File View Widgets Help /000~ =B 4 ¥

member.uid___A001_X87d_X289.NGC253_sci.spw25.cube.|.pbcor_pv.fits

-4

Animator Render Configuration Re

Image List x
Image Matching Channel Polarization

member.uid___A0D" [xv][z])(r] 448
1 member.uid___A0 2 XY R 0

Layers
Stokes |

OFE&FyF SN £ QF

wCS:

(3.552714K-15,

CARTA v4.0.0-beta.1

@ s

1.101089K+11); Image: (97, 38); Nanw

[N

Z profile x

Image 0:mem.. ~
1.60=-1

1.40e-1

PV Generator

PV cut (Region 1)

Value (Jv/beam)

Average width

Coordinate

System

Range (km/s)

Axes order

Image (0: member.uld__

v~ Region Cursor v Statistic

O X

0: member.uid___A001_X87d_X2¢ &

Reglon 1 s
20 v
Radio velocity (km/s) s
LSRK s

From 50 To 450

X-axis: Spatial, Y-axis: Spectral -

Im Keep previous PV image(s)

Preview region
A Preview rebin (px)

Preview cube size (MB

RN ooeEoreY

SumSq

Image s
XY 1 | 4 -
45.48

Start Preview  Generate

1.142043934313e+1 (Jy/beam)*2

Polarization

3000
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Save sub cube fits files

[ CARTA v4.0.0-beta.1
Fle View Widgets Hep ®m / J OO~ ZTENAFAFsELOENLTF S RLawnw 0OFO o
Open Image alt + O 'd_X289.NGC253_sci.spw25.cube.l.pbcor.fits Z Profile x
Append Image  alt + L =25:16:37.7); Image: (275, 334); Nan ; Image O:me.. ~ & Region Cursor v Statistic Polarization
109.8383 GHz; Veloeity: 987.7118 km/s;
Save Image alt+s gy 1.00e+0
Close Image alt+ W - 9.00e-1
- o B
Import Regions 8.00e-1
Export Regions - 7.00e-1
Import Catalog alt + G E 6.00e-1
g
Export Image » L 3 > 5.00e-1
. T
=
4
Open Workspace | E 4.00e-1
Save Workspace 3.00e-1
.
2.00e-1
Preferences ®
. 1.00e-1
Server » 4
0.00e+0
~1000 0 1000 2000 3000
4 - [LSRK] Radio velocity (km/s)
. Data: (587.712 km/u, NaN)
- Statistics: Image X
v Image  Active s Region Active 5 s
. ‘ Statistic Value
NumPixels 7.908100000000¢e+4 pixel(s)
-
— A Sum 1.178973397597e+1 Jy/beam
FluxDensity 2.620412620675e-1 Jy
Mean 1.492107329948e-4 Jyfbeam
StdDev 3.922527449983e-3 Jy/beam
Min -2.302415855229¢e-2 Jy/beam
Max 4.146514087916e-2 Jy/beam
An at Render Confi ration legion Lis X
i canContioumiio BEGENISINGS | Image List Extrema 4.146614087915¢-2 Jy/beam
Image Layers Matching Channel Polarization AMS 3.9253395687336¢-3 Jy/beam
0 member.uid___A0 XY @ 448 Stokes | SumSq 1.218503060757¢+0 (Jyfbeam)~2

1 memberuid___A00" XY R 0
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Annotations

] CARTA v4.0.0-beta.1
Fle View Widgets Hep ® / J O 0 ~ =B N ¥ B DO N S Qv 0O F e &N
member.uid__A001_X87d_X289.NGC253_sci.spw25.cube.l.pbcor.fits Z Profile x
WCS: (0:47:34.09, -25:18:05.4); Image: (147, 3); NaN ; Image O:me.. ~ ~ Region Cursor ~ Statistic Polarization
Frequency (LSRK): 109.8383 GMz; Velocity: 987.7118 km/s;
Polarization: Stokes I 1.00e+0
- 9.00e-1
4 = &
8.00e-1
7.00e-1
£ 6.00e1
- g 5.00e-1
S . @
| g 400e1
3.00e-1
-
) 2.00e-1
W Point
. 1.00e-1
/ Line &
[[] Rectangle )
1000 0 1000 2000 3000
| B Point O Ellipse [LSRK] Radio velocity (km/s)
/ Line O Polygon Data: (987.712 km/c, NaN)
Rectangle ~ I
O 9 Polyline Statistics: Image X
Ellipse A Vector i
O elip ' image Acive & Region Active -
2 Polygon A Text
X Statistic Value
' Polyline § Compass NumPixels  7.908100000000e+4 pixel(s)
2 Ruler Sum 1.179973397697e+1 Jyfoeam
# Annotations » b - v
FluxDensity 2.620412620676e-1 Jy
(N PR QxS wes H o M » Mean 1.492107329949¢-4 Jy/beam
StdDev 3.922527449983e-3 Jy/beam
Min -2.302415855228e-2 Jy/beam
- - Max 4.146514087915e-2 Jy/beam
Animator X Render Configuratior Region List Image List X Ben 41465100879156-2 Jybeam
Image Layers Matching Channel Polarization RMS 3.925339587335e-3 Jy/beam
0 member.uid___AD R xy|[z] R 4aas Stokes | SumSq 1.218503050757e+0 (Jy/beam)*2

member.uid___A00 XY R 0
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Line Fitting (might have to play with region and clicking to show plot of
region)

® CARTA v4.0.0-beta.1
File View Widgets Help m /0000~ = EAENFE LLADODENLNSS L Q PV mF e id
member.uid__A001_X87d_X289.NGC253_sci.spw25.cube.lL.pbcor.fits Z Profile x
WCS: (0:47:29.00, -25:16:59.2); Image: (423, 268); Frequency (LSRK): 110.1313 GHz; Velocity: 190.6241 km/s; Polarization: Stokes I Image O:me.. ~ & Region Region1 ~ Statistic | Mean ~ Polarization
4.00¢-2
3.500-2
2 00e-2
Z profile Settings: Cursor 9 x
500-2
Conversion Styling Smoothing Moments op
Data source member.uid___A001_XB7d_X289.NGC253_sci.spw25.« & 30e-2
~ . )00-2
Profile function Gaussian ¢
)0e-3
Auto detect 2 w 'cont. Auto fit
0e+0
~
Components 1
-1000 0 1000 2000 3000
RK] Radio velocity (km/s)
Center 0 o % (LSRR 24
190.624 km/s, 2.51a-2)
i n
Amplitude g = tics: Region 1 (Active) X
EWHM 0 . B Actve & Region Actve = $
tic Value
Continuum Nons R xels  9.440000000000¢+2 pixel(s)
2.366304015317e+1 Jyfbeam
Fitting result nsity  5.254942966272e-1Jy
2.506677982327e-2 Jyjbeam
v 3.226569689835e-2 Jy/beam
-4.213510546833e-3 Jy/beam
1.638547480106e-1 Jy/beam
Animator Render Configuration Region List X  Image List = 1,638547480106e-1 Jy/beam
= © Name ) 4.084502194357¢-2 Jy/beam
Cursor ) 1.574890131787¢+0 (Jy/beam)~2
-£0.10:09.4
oA 0:47:33.3406002738  4.3111483191"
ol 3% A Region SIS -2617:16.8472673011 4.3606896961" S
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Line Fitting - auto generate

® CARTA v4.0.0-beta.1
Fle view Widgets Hep ® / OO0~ =ZBANAFsEH hbDODENxryrSS 2w 0OFE -4
member.uid___A001_X87d_X289.NGC253_sci.spw25.cube.lL.pbcor.fits Z Profile
WCS: (0:47:29.00, -25:16:59.2); Image: (423, 268); Fregquency (LSRK): 110.1313 GEz; Velocity: 190.6241 km/s; Polarization: Stokes I Image O:me.. ~ ¥ Region Region1 ~ Statistic Mean ~ Polarization
4.00e-2
3.50e-2
2 00e-2
Z profile Settings: Cursor X
50e-2
i tyli thil M |
Conversion Styling Smoothing oments — t.
Data source member.uid___A001_X87d_X289.NGC253_sci.spw25.1 $ 50e-2
10e-2 3
Profile function Gaussian S
)0e-3 |
Auto detect [ wj cont. Auto fit 2 1
0e+0

detected 3 components.

-1000 0 1000 2000 3000
-~ —
Components 3 SRK] Radio velocity (km/s)
v > in} [LSRK] ity )
190.62¢ Ka/s, 2.518-2)
Center 161.39754945306623 mi x
tics: Region 1 (Active) X
Amplitude 0.02258247333752705 o % Active & Region Actve = e
FWHM 148.78970168570632 gh O tic Value
xels 9.440000000000e+2 pixel(s)
Continuum None = 2.366304015317e+1 Jyfbeam
nsity 5.254942966272e-1 Jy
Fitting result 2.506677982327e-2 Jyjbeam
v 3.226669689836¢-2 Jy/beam
-4.213510546833¢-3 Jyjbeam
1.638647480106¢-1 Jy/becam
Animator Render Configuration Reglon List X Image List - 1.638547480106¢-1 Jylbeam
. J
i\ © Name 4.084502194357e-2 Jy/beam
Cursor }] 1.574890131787e+0 (Jy/beam)~2
-£0.10-03.¢
‘ :_: @ Region 1 Ellipse 0:47:33.3406002738 4.3111483191" 3357

-25:17:15.8472673011 4.3605896951"
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Line Fitting - you set components - set to 4 - enable cursor selection (use
hand to choose component) - fit

° CARTA v4.0.0-beta.1
Fle view Widgets Hep ® / [J O~ ZE AN EBLDODHEL<sx BTS2 [OFI
member.uid___A001_X87d_X289.NGC253_sci.spw26.cube.l.pbcor.fits Z Profile x
WCS: (0:47:32.34, =-25:17:20.8); Image: (241, 181); Value: 1.82835e-4 Jy/beam ; Fregquency (LSRK): 110.1313 GHz; Velocity: 190.6241 km/s; Image O:me.. ~ ¥ Region Region1 ~ Statistic Mean ~ Polarization
Polarization: Stokes I
4.000-2
3.500-2
2 00¢-2
Z Profile Settings: Cursor
Auto detect [ wif cont. Auto fit 30e-2
detected 3 components. s \
PN 50e-2
Components 4 o i 3
1 2 3 [ 4]
X0e-2
Center 231.51165493503686 a %
X0e-3
N 1
Amplitude 0.00041048546361963 LS et I\ AN I . -
o+ < - AL e
=1
FWHM 350.22919041576597 % 1000 0 1000 2000 2000
[LSRK] Radio velocity fkm/s)
Continuum None s
190.624 Jm/a, 2.518-2)
Fitting result tics: Region 1 (Active) X
Component #1
Center = 2974.021085 (km/s) Active $ Region Active 2 =
Center Error = 1.203659 (0.040%)
amplitude = 0.009286 (Jy/beam) tic Value
Amplitude Error = 0.000316 (3.399%) xels 9.440000000000e+2 pixel(s)
FWHM = 72.220885 (km/s) 2.366304015317e+1 Jy/beam

FWHM Error = 2.834401 (3.925%)
Integral = 0.713908 (Jy/beam * km/s =]
Integral Error ~= 0.024265 (3.399%)

nsity  5.254942966272e-1 Jy
2.506677982327e-2 Jyjbeam

v 3.226569689836¢-2 Jy/bcam
-4.213610646833¢-3 Jy/beam
1.638547480106e-1 Jyfbeam

Animator Render Configuration Reglon List X = Image List o Fit i Residual ha 1.638547480106e-1 Jyfbeam
MO Name 4.084502194357¢-2 Jy/beam
Cursor h 1.574890131787e+0 (Jyfbeam)*2
£0-17.20.0
o8 % A Rogion1 Elipse 0:47:33.3406002738  4.3111483191" 3367

-25:17:15.8472673011  4.3605896951"
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Line Fitting - save fit

° CARTA v4.0.0-beta.1
Fle view Widgets Hep ®m / [J O D~ ZE AN EBLDODEEs<s TS 2w 0O F
member.uid___A001_X87d_X289.NGC253_sci.spw26.cube.l.pbcor.fits Z Profile x
WCS: (0:47:32.34, =-25:17:20.8); Image: (241, 181); Value: 1.82835e-4 Jy/beam ; Fregquency (LSRK): 110.1313 GHz; Velocity: 190.6241 km/s; Image O:me.. ~ ¥ Region Region1 ~ Statistic Mean ~ Polarization
Polarization: Stokes I
4.000-2
3.50e-2
2 00e-2
Z Profile Settings: Cursor
Auto detect [ wif cont. Auto fit 30e-2
detected 3 components. s \
50e-2
Components 4 : a i 3
1 2 3
X0e-2
Center 231.51165493503686 -
X0e-3 A
Amplitude 0.00041048546361963' o Sk 'r;\ N AN H s o
0e+0 -t el v ey
HM L 7 g,
FWi| 350.2291904157659 . 1000 0 1000 2000 2000
[LSRK] Radia velocity fkm/s)
Continuum None s
190.624 Jm/a, 2.518-2)
Fitting resuit tics: Region 1 (Active) X
Component #1
Center = 2974.021085 (km/s) Active $ Region Active 2 =
Center Error = 1.203659 (0.040%)
amplitude = 0.009286 (Jy/beam) tic Value
Amplitude Error = 0.000316 (3.399%) xels 9.440000000000e+2 pixel(s)
FWHM = 72.220885 (km/s) 2.366304015317e+1 Jy/beam
FWHM Error = 2.834401 (3.925%) insity  5.254942966272e-1 Jy
Integral = 0.713908 (Jy/beam * km s ] 2.506677982327e-2 Jyjbeam
+ -~ 0 \
Integral Error 0.024265 (3.399% I 3.2265696898360-2 Jyjbeam
-4.213610646833¢e-3 Jy/beam
1.638547480106e-1 Jyfbeam
e Render Configuration % I
Animatol end onfiguratio Reglon List I Reset it o Residual - 1.6385474801060-1 Jyfbeam
‘ © Name 4.084502194357e-2 Jy/beam
Cursor i) 1.574890131787e+0 (Jy/beam)*2
£0-1/:20.0
‘\ :.: @ Region 1 Elipse 0:47:33.3406002738  4.3111483191" 3357

-25:17:15.8472673011  4.3605896951"
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Contours - N, generate, apply

[ ] CARTA v4.0.0-beta.1
Fle View widgets Hep ® /S 0O N~ BN FAEBLUDELSSE L Q [/ 2 &
member.uld___A001_X87d_X289.NGC253_scl.spw25.cube.l.pbcor.fits.moment.integrated Z profile x
WCS: (0:47:30.76, =23:16:42.8); Tmage: (328, 333); NaN ; Image O:mem.. + & Region Cursor ~ Statistic Polarization
Polarization: Stokes I
1.00e+0
9.00e-1
) Contour Configuration 9 x

Data  memberuld__A001_X87d_X289.NGC253_scl.spw25.cube.| pbcor.fits.mo

source @

Configuration  Styling

-1000 0 1000 2000 3000
[LSRK) Radio velooity (xm/s}

A - 20 20 40 /=, BeW)
Value (Jy/beam.km/s) je (Active) X

Generator start-stap-multiplier & Generate ¢ Region Active ¢ s

‘alue
035300000000e+4 pixel(s)
- 210145810190e+4 Jy/beam.kmjs
908156392633e+2 Jy kmys
s 750545480803e-1 Jyfoeam.km/s
L Levels N89 X 2118 x 3047 X 3976 X 4906 x 322666221295¢+0 Jy/beam.km/s
7.437006519867¢+0 Jy/oeam.kmys

795752906799e+1 Jyfbeam.km/s
mator Render C guration X 3 List
Animato Render Configuratio Reglon List Image Li 796752906799¢+1 Jyfbeam.km/s

O  Name APRIY  Close  114881008170640 Jyfbeam.kmjs

Cursor +.395603386018e+5 (Jyfbeam.km/s)*2
2b616:428

Parameters Start  1.189e+1 Step 9.291e+0

A
N 5 o Multiplier 1

<
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Contours - drag contour level, set start, etc.

CARTA v4.0.0-beta.1

®
Fle View Widgets Hep m / OO~ ZEBANAFAB hDBOEFE XL S8 L2 Qv [@F w
member.uid___A001_X87d_X289.NGC253_sci.spw25.cube.l.pbcor.fits.noment.integrated Z Profile
WCS: (0:47:30.76, -25:16:42.8); Image: (328, 333); NaW ; Image O:mem.. ~ & Region Cursor ~ Statistic Polarization
Polarization: Stokes T
Contour Configuration Q@ X
Data  member.uld__ A001_X87d_X289.NGC253_scl.spw25.cube.|.pbcor.fits.mo
source g
Configuration  Styling
s ®
% & L,
5 0 5 10 15 20 25 2000 3000
Value (Jy/beam.km/s)
Generator start-step s
Parameters Start  2.790e+0 Step  2.000e+0
A - N
N 10 Multiplier 1
v v
Levels 279 x 479 x 679 x 879 x 1079 x 1279 x 1479 x
® ®
ﬂ_ﬁ Close
Animator Render Configuration Reglon List X Image List P— 2.795762906799¢+1 Jy/beam.km/s
WO Name Type e size P.A. (deg) RMS 2.3388814081700+40 Jy/beam.km/s
:47:30.76 0.0 Sumsq 4.395603386018e+5 (Jy/beam.km/s)~2

. 0:
Cursor Point -26116:42.8



Extra time? Can go look at HL Tau image.
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