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Common Astronomy Software Applications
(CASA)

ALMABRR| T — 2 (FibaT & H—fRM 5 £1) DEIE - A
A=, (FEL)CASATLMTELLY,

CASA

o PythonZzR—X&LT=, FERTY I 7 I\wir—o
o RIGHZEEFIZIL. TIDL+SSWD R HPython+CASAD B ZRERIL IEE A EH MY HOT LV ?

> ALMA & EVLA(Karl G. Jansky Very Large Array) DIEZET—RERTI TRHIT T,
o § N TFreeSoftwareZi D T, FTIRBEZEZDADIZEEILLNSELY,
o ¥ 7 YR IA—.L : Linux and OS X (macOS)

> PythonECASATEZE SN TV Stask(IDLTL I procedure) ¥Toolbox({E L~
)b@Faﬁaﬁ)’é‘f‘Eé'%A?f’)‘d‘f M AV TREER T HEMNTES,

o RIFEREB T —ZITFHMEL TV =0, iR R EDIE T HEIZCASA
EEHEIETHE HARIVBE,

o RRI7AMIVEZ=IC Hjjrfét&) Disk I/OTEBEA IEH [T EE (EARNFS
FERYRT— 77‘47\7@*”%1?& 2o S

o BERREZFITSZ7Z7A )L THIHTESE,




CASAIZ LB TFiBEtT—2 BT D (A& RR)

flagdata EN:=Sameiorri

Flux calibrator®[flux vs. R R 1FHREA>TVh

applycal | Tsys, WVR, baseline correctionZ & FH

HE-EIET—D

LEEST l gali Bandpass calibratorM A tH 2 B D EX 1E
pandpass E3czsns > SEBEORET—TIL —

el b IARERIE ., S AVERIE > WRRE- S UBREORET—TL —

AV TOVIRDART =2 > I599ZRRS =)oY ORET—TN —
Setiy CHEAT=TTZVIRETIVIZEDINT . F1oF v )TL—E8—IZTFVIREET

applycal EinspasawlVi:1:: B8

PICIECN LD REA SN =T —2(ERIEFT —2) MRS D

Imaging




LR T £, SAIFT A SPIC
EINHEDIE?

=PIZEZoN=-BEHFHHRICT—HAITHIEBTELLDE?
IEFEICLNVS &

o R8I & 7 —42 (Visibility, Total PowerT—%4)

> Visiblility & Total Power7T—%481E FHCASARZ!) Tk

o YI7L U RABEHRER A DR E HCASAR DY) T+

o YI7L AR DE R (187811 E & ([TBC])

o YAIVZAHADER (L—E—RABRHES—TURERLE) X, B THEIBENH S,
o FHERBRAT—SLE—@ BT SERELET S RHESh G !

ALMASRAI T —3 TH AT RTH=0IZIE, CASADETRIENNIE,




iR T —FFE AT L
@ADC/NAOJ (http://www.adc.nao.ac.jp)

IE!_LBESCA/BEK T—RE B —TlE, CASAETIREBLLT.MEERE
T—RBRTATLEZAROMAEEIIRELTLVS,

(225 LR e 05 4A> wep NFS SR =P 3TF2—1V5

o §I . SDAS&‘iEL\iTO e Qmijaiiifjmﬁmm

VPN
dmz01.ana.nao.ac.j _]p, dmz02.ana.nao.ac.jp

o *Q;ﬂi_ﬁ\'ﬁﬁlﬁ[:\ SSW'HDL?f)‘s ; RKEWMS 051 ARG <
:wbx%At-—G%{Eié RWERKI?—ORT—V 38

TIEHERFIAE

IOIZHYFET ! sbws[01-12].ana.nao.ac.jp
ALMA HEFBZE

alws[01-08].ana.nao.ac.jp

 FAORMEFISHBY,

new-r[01-13].adc.nao.ac
NLoTR [ L P

(256GB A€ 1) )
anah[01- 10] ana.nao.ac.jp

ﬁ#ﬁ*3l774)b/27'bﬁﬁ Ny FRIBRIR O — I\ B
/mfst0[1,3][a-€] — %%
/mfst0[2,4][a-d] bapm[01-06].ana.nao.ac.jp

KRt —/\DO—HILT — 7 188

/wam[01-16][a,b] (anam[01-16] D) 2IRA
/wah[01-10]a  (anah[01-10] (Dd%) baph[01,02].ana.nao.ac Jp

nﬁﬁﬁﬁb‘—l\'ﬁ YE—rOJ1 VA
R it
anam[01-16].ana.nao.ac.jp ne PR R FIFAZE A

R— LRk

/home0[1,2]

o CASA on SDAS X TZ7%0Y,




Official[Z[X...

Face-to-Face7R— for PI

helpdeskz1E L T. PIAISALMA Regional Center (ARC)IZ
Face-to-Face Y 7R—F O T RN TES,
o Face-to-FaceY"h—bkD A%

o EA-ARC~DEAHTE

o BERAHER

o TLERS

o Skype

TR (&. PIELLIECo-lo

http://alma.mtk.nao.ac.jp/j/forresearchers/ea-arc/userguide.html




LR T £, SAIFT A SPIC
EINHEDIE?

=PIZEZoN=-BEHFHHRICT—HAITHIEBTELLDE?
IEFEICLNVS &

o R8I & 7 —42 (Visibility, Total PowerT—%4)

> Visiblility & Total Power7T—%481E FHCASARZ!) Tk

o YI7L U RABEHRER A DR E HCASAR DY) T+

o YI7L AR DE R (187811 E & ([TBC])

o YAIVZAHADER (L—E—RABRHES—TURERLE) X, B THEIBENH S,
o FHERBRAT—SLE—@ BT SERELET S RHESh G !

ALMASRAI T —3 TH AT RTH=0IZIE, CASADETRIENNIE,




Tutorial of solar data reduction

https://almascience.nao.ac.jp/alma-data/science-verification/tutorial-

alma-solar-science-verification-data

Sunspot_Band6_Calibration_for_ CASA_4.7

Figure 2. The plots of the Tsys of Spw="7.

We will apply the Tsys calibration table to the data of the calibrators with
the task applycal, which reads the specified gain calibration tables, applies
them to the (raw) data column, and writes the calibrated results into the
corrected column. For non-solar observations, we also apply the WVR (Water
Vapor Radiometer) calibration table to data. However, we must NOT apply
the WVR table to the solar data, because the WVR receivers at the Sun occur
the saturation.

We apply the Tsys calibration table to the data of the bandpass calibrator:

#In Casa
applycal(vis = mso, field = '1', spw = '5,7,9,11',
gaintable = mso + '.tsys', gainfield = '1',

interp = 'linear,linear', calwt = T, flagbackup = F)

In the observations, we do not the atmospheric calibration of the phase
calibrator between the scientific scans, because a long suspension of
scientific observations has a bad influence on science. Therefore, we apply

the Tsys calibration table, which is created from the data of the atmosphere

Sunspot_Band6_Feathering for CASA_4.7

Figure 2. The trimmed map from the full-sun map.

As the final process of the preparation of the single-dish data, we multiply

the trimmed image by the primary beam response, as follows.

# In Casa
imsubimage(imagename=int_base+'.flux',outfile=int_base+'.flux.subim’,

box="555,565,1505,1490" )

immath(imagename=[sd_img_base+'.jyb.regrid.subim',int_base+'.flux.subim'],

expr="IMO*IM1', outfile=sd_img_base+'.jyb.regrid.subim.depb')
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Baseline Campaign. Details of the imaging of the long baseline data are given in a CASA Guide page.

16. SDP.81 Band 4, Band 6 and Band 7: very high angular resolution, long (~10 km) baselines. This data was observed as part of the 2014 ALMA Long
Baseline Campaign. Details of the imaging of the long baseline data are given in a CASA Guide page.

Update: Note that the Band 4 CO image products deployed before March 2nd, 2015, were not continuum subtracted. These have now been replaced with
continuum-subtracted images. Details of the additional continuum subtraction step are given in the imaging script on the long baseline CASA Guide page. Note
also that the Band 4 CO image products deployed before April 17, 2015, used a rest frequency corresponding to an adopted redshift z=3.04 (142.641 GHz). For
consistency with the other spectral line data on this target, these have now been replaced with images that adopt z=3.042.

17. 3C 286 Band 6é: continuum polarization. Details of the calibration and imaging of these polarization data are given in a CASA guide.
18. Arp 220 Band 5: H20, CS and HNC observations.

19. Sgr B2(N) Band 5: almost complete spectral scan from 163 GHz to 211 GHz with the hybrid 12m-7m array.

r-------------------------------------------------------------l

| 20.Solar observations:

I - 2014 campaign: single pointings in a quiet solar region at Band 3 and Band 6, and in an active solar region at Band 3 and Band 6.

I 2015 campaign: 149 pt mosaic of the active region AR12470 at Band 3 and Band 6 and of the limb near the Sun's south pole at Band é.
| - 2015 campaign: 39 pt mosaic of quiet sun region near the east limb at Band 3 and Band 6 .

I - 2015 campaign: single pointings of the west side of the active region AR12470 at Band 3 (16 December and 17 December data).

Commissioning Test data

1. Proof of Concept of Response to Targets of Opportunity: GRE 110715A followup Band 7: continuum. Many thanks to the following people for
participating in the Rapid Response testing: Dale Frail, Ashley Zauderer, Andreas Lundgren, Itziar de Gregorio, Mark Rawlings, Diego Garcia, Stuartt Corder

2. Pluto Band 7 TDM data in support of NASA JPL New Horizons Mission: Pluto band 7: continuum. Many thanks to Leslie Young and Alan Stern (Southwest
Research Institute), Hal Weaver (Johns Hopkins APL), Bill Folkner (JPL, Caltech) and the NASA New Horizons Team, Ed Fomalont for the astrometric scheduling,
data reduction and analysis, and Diego Garcia-Appadoo for the preparation of the scheduling blocks.

3. Single quasar observations over tens of minutes or longer to determine the properties of atmospheric delay variation over baselines up to 15 km.
These data were obtained as part of the past ALMA Long Baseline Campaigns. See the README file for a general description of the dataset, and
10kmBL_DataStatus.pdf for a detailed listing of the datasets.

Using the data for publication

Please refer to the Publication acknowledgement section.

Site Map  Accessibility Contact Privacy Statement
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11.

Solar SV data released on 18 January 2017

==

Single pointing in Band 3 obtained on 11 December 2014 UT of a quiet solar region

B — 0 4
Single pointing in Band 6 obtained on 11 December 2014 UT of a quiet solar region $ ﬁﬁﬁ'ﬂ“ 7 L’
- &
Single pointing in Band 3 obtained on 12 December 2014 UT of an active solar region S =
FluxmEERFE

Single pointing in Band 6 obtained on 12 December 2014 UT of an active solar region

=

149 pt mosaic in Band 3 obtained on 16 December 2015 UT of a preceding sunspot of the active region AR12470
39 pt mosaic in Band 3 obtained on 16 December 2015 UT of a quiet sun region near the east limb and the foot of a prominence

Single pointing in Band 3 obtained on 16 December 2015 UT of the west side of the preceding sunspot of the active region
AR12470

Single pointing in Band 3 obtained on 17 December 2015 UT of the west side of the preceding sunspot of the active region
AR12470

39 pt mosaic in Band 6 obtained on 17 December 2015 UT of a quiet sun region near the east limb

149 pt mosaic in Band 6 obtained on 18 December 2015 UT of a preceding sunspot of the active region AR12470

149 pt mosaic in Band 6 obtained on 20 December 2015 UT of the limb near the Sun's south pole




2015 Solar Commissioning Campaign

2015/12/14 - 2015/12/21

# of antennas: 20~23 12-m + 7~8 7-m antennas. Total: 27~31
antennas... with C36-1 (Most compact configuration)

Spatial resolution: ~2.4”@Band6 / ~ 4.9” @Band3
— Cycle4 : 12m x 40 + 7m x 10 = 50 antennas

Hoam 18-Dpc-2015 19:23:12.720 JT
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AR_Band3_SP *.tgz SouthPole_Band6_*.tgz
> Single-Pointing, AR12470, 5min, B&  ° 149-point MOSAIC, BB Z &L 1)
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149point-MOSAIC obs. AR12470
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TURTLE-Y RIDICULOUS Bizarre
‘megaturtle’ seen on the surface of
the sun in pictures from ALMA
telescope

Stunning first images from telescope have revealed a sunspot
twice the size of Earth.. but people are more preoccupied with
its shape

BY MARGI MURPHY 18t Janvary 2 242 pe
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Shimojo et al. 2017
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ALMA 239 GHz 18-Dec-2015 19:39 -- 20:03 UT




Sunspot Band3 (2015/12/18)
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www.almaobservatory.org

The Atacama Large Millimeter/submillimeter Array (ALMA), an international astronomy facility, is a partnership among Europe, North America and
East Asia in cooperation with the Republic of Chile. ALMA is funded in Europe by the European Organization for Astronomical Research in the
Southern Hemisphere (ESO), in North America by the U.S. National Science Foundation (NSF) in cooperation with the National Research Council of
Canada (NRC) and the National Science Council of Taiwan (NSC) and in Japan by the National Institutes of Natural Sciences (NINS) in cooperation with
the Academia Sinica (AS) in Taiwan and the Korea Astronomy and Space Science Institute (KASI). ALMA construction and operations are led on behalf
of Europe by ESO, on behalf of North America by the National Radio Astronomy Observatory (NRAO), which is managed by Associated Universities,
Inc. (AUI) and on behalf of East Asia by the National Astronomical Observatory of Japan (NAOJ). The Joint ALMA Observatory (JAO) provides the
unified leadership and management of the construction, commissioning and operation of ALMA.




