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loday's topics

* Brief Introduction of Atacama Large mm/sub-mm Array
(ALMA)

* Advantage & disadvantage of an interferometer observation

* What we can get, and what we cannot get?

* Observing parameters for solar observations in Cycle 4

* What kinds of observing modes are available in Cycle 4?

* Dress-Rehearsal of solar observations in Cycle 4

* Preliminary Results of ALMA solar development campaign 2015.




Atacama Large Millimeter/sub-millimeter Array
(ALMA)
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* ALMA is the largest millimeter/sub-millimeter array in the world, constructed from
54 12m-antennas and 12 7/m-antennas.

* Observing Frequency: 84 GHz ~ 950 GHz (Wavelength: 0.3 ~ 3.6 mm)

* Longest Baseline: 150 m ~ 16 km (The array configuration is changing at all times.)




Recelvers of ALMA

* The antenna of ALMA has 7 observing bands (receivers).
* Band 3: 84-116 GHz * 3.75-2.59 mm
* Band 4: 125-163GHz * 2.40-1.83 mm
* Band 6: 211 -275GHz * 1.42-1.09 mm
* Band 7: 274-373GHz * 1.09-0.80 mm
* Band 8: 385-500GHz * 0.78 - 0.60 mm
* Band 9: 602 - 720 GHz 0.50 - 0.43 mm

* Band 10: 787 — 950 GHz 0.38 - 0.32 mm ',
Band3 receiver

* Asterisks indicate that the receiver (band) can observe 4 frequency ranges in the band (Width of each
range is 2 GHz ) simultaneously. Band 9 /10 can observe 2 frequency ranges simultaneously.

* Each band has the function of measuring two linear polarizations (X, Y)

* The full stokes information can be derived from the correlations (XX, YY, XY, YX) with all bands,
ideally.

* Although the observing band can be changed within a few minutes if we neglect the changing of
focus and pointing, the change of the band is not permitted in one observation (one Scheduling
Block: SB).




Setting of observing frequencies for
standard observations (for non-solar)

JlF bandwidth J'F bandwidth
Lower Upper
Sideband Sideband
(LSB) (USB)

LO1-IF,  LOL-IF,  F(LOl)  LOl+IF, LO1+IF,

* LO1 can be changed freely within the frequency range of the receivers.

* |n each sideband (Bandwidth of one sideband is 4 GHz@Band3 / 5 GHz@Band®6), Pl can select two spectrum
windows (for LSB, SPW#1 and SPW#2 / for USB, SPW#3 and SPW#4).

* Pl can select the frequency range of each spectrum window and number of channels from the provided
options. (Most high spectral resolution is 15.3 kHz / 3840 ch in 58.6 MHz bandwidth).

* The continue mode is called Time Domain Mode(TDM). In the case, the bandwidth, and number of channels
are 2 GHz and 128 ch for each polarization and each BB (15.6 MHz = 45km/s@Band3, 20km/s@Bandb).




ALMA'S Field of View

Hinode/SOT-FG Ca Il H 13-Dec-2006 02:30:38.130 UT

arcsecs)

300 350 400 450
X (arcsecs)

* The FoV of an interferometer is limited by the size of dish, basically.
The size of FoV < HalfPowerBeamWidth(HPBW) = 1.02 x [Wavelength] / [Dish size]

* < 60”@Band3 (100GHz) / < 25”@Band6 (230GHz)

* MOSAIC (scanning) observations is for large FoV.




loday's topics

* Brief Introduction of Atacama Large mm/sub-mm Array (ALMA)
* Advantage & disadvantage of an interferometer observation
* What we can get, and what we cannot get?

* Observing parameters for solar observations in Cycle 4
* |NVhat kinds of observing modes are available in Cycle 47?
* Dress-Rehearsal of solar observations in Cycle 4
* Preliminary Results of ALMA solar development campaign 2015.
* Before the call for proposal of Cycle 4....

* Scientific Verification (SV) data is useful for your studies.

* One strategy for the call for proposal of Cycle 4




An radio interferometer measures the
coefficient of the Fourier series that
INndicates the brightness distribution of sky.

* One pair of two antennas (baseline) measure one Fourier (complex)
coefficient (visibility).

* Since a visibility is a complex value, it has amplitude and phase using
Euler’s formula. (Amplitude & Phase Calibration....)

* \When there is N antennas, the number of the coefficient obtained from the
antennas is N(N-1)/2.

* Above sentence is correct when the antennas are located randomly.
Since the antennas of Nobeyama Radioheliograph are distributed
linearly, the number of the obtained coefficient is not N(N-1)/2.

* The Fourier coefficients are derived from the cross-correlation coefficients
between the signals from two antennas.

* \WWhen the auto-correlation coefficients are derived from the signals, we
can obtain the spectrum of the radio sources too.

Purple words indicate the jargons in the community of radio astronomy.
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Advantage & disadvantage
of an radio interferometer

* Advantages

* Obtain radio images with ultra-high spatial resolution without a
huge antenna (mirror).

* Obtain radio spectrum data simultaneously.
* Disadvantages
* PSF (synthesized beam) has many ripples.

* Absolute flux cannot be derived from interferometric data
fundamentally.

* \WWhen the spatial frequency of a brightness variation
corresponds with the Fourier coefficient that is not in data, the
variation does not appear in a synthesized image (resolve-out).




Y (arcsecs)

Resolve-out In solar observations
(Investigated by Miyawaki-san [lbaraki-U])

* Miyawaki-san simulated the solar MOSAIC observations with
ALMA-Band3 using the ALMA simulator of CASA and AIA images.
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How do we recover the disadvantages®

* All disadvantages are caused by the lack of Fourier coefficients.

* Fundamental solution: Increasing the number of antennas! =X
* Ripples of PSF

* CLEAN process (Deconvolution Process)

* Earth-Rotation Synthesis Mapping
* Resolve-out

* Observe the target with multiple antenna configurations

* Combine the data of the interferometric and single-dish observations.
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Example of CLEAN process
A flare observed by SSRT

SSRT Synthesized beam
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Fig. 3. The SSRT PSF used as an input for the deconvolu-
tion process. The observation time and field of view corre-
spond to those in Figure 2¢,d.
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Kochanov et al. 2013

12




Issue of CLEAN process

(Clark 1982)

* WWhen CLEAN process is applied to a large structure, the artificial
pattern appears as in above image.

* Solutions
* Steer-CLEAN (“koshix” synthesizing program of NoRH)
* Multi-Scale CLEAN (*msclean” option of the CLEAN task of CASA)
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Solution of “resolve-out”: 1
Olbserve the target with
Multiple antenna configurations

* ALMA prepared the 7m-array of the Atacama Compact
Array (a.k.a. Morita-array) for short baselines.
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Solution of “resolve-out™: 1
Olbserve the target with

Multiple antenna configurations 2

* Array configuration of ALMA is changing in everyday.

Combination of Array Configurations for Band3

O,cs (arcsec) | Opas (arcsec) | Array combination Time ratios Total Time

0.075 <1.1 C36-8 1 T ODCA S aes

& 8 0.075 > 1.1 = 2 X
0.1 =es C36-7 1 | A0 A TR

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ 0.1 SEAND - - %
oooooooooo 0.3 < 4.8 C36-6 1 S\ e
0.3 4.8-25.2 C36-6 + C36-3 1:0.5 | BT AT e
0.3 25.2-42.8 C36-6 + C36-3 + 7-m b 2 0 el B XL ST
. 0.3 > 42.8 C36-6 + C36-3 + 7-m + TP | 1: 0.5: 2: i YAV E e
2 5% 0.5 <78 C36-5 1 G AT e
: 0.5 7.8-25.2 C36-5 + C36-2 1:0.5 E6A doidnasd
uuuuuuuuuu 0.5 25.2-42.8 C36-5 + C36-2 + 7-m 1B s FD AN e
““““““““““ 0.5 A P8 C36-5 == C36-2 + 7-m + TP e DR T 5.0 X Aeactended
0.7 < 9.6 C36-4 1 {5 [ A s
. 0.7 9.6-25.3 C36-4 + C36-1 1:0.5 DN i
. 0.7 95.3-42.8 C36-4 + C36-1 + 7-m 1:05: 2 BB A
...:,. 0.7 > 42.8 C36-4 + C36-1 + 7-m + TP | 1: 05: 2: 5.5 X Acztended
. 1.2 S0V C36-3 1 10X e red
oooooooooo 52 25.2-42.8 C36-3 + 7-m ) SN Gy
oooooooooooooooooooooooooo 19 > 49.8 C36-3 + 7-m + TP 15 ] 5.0 X Acgtended
1.8 S e C36-2 1 0 R ohatd
1.8 25.2-42.8 C36-2 + 7-m 252 OB AT e
::-"-'..c: 1.8 > 42.8 C36-2 + 7-m + TP TeiasDuach 5§ S5 A P e
uuuuu EAH 3.4 <253 C36-1 1 EDSC ARt
0000000000 3.4 95.3-42.8 C36-1 + 7-m 1:9 SN
g o 3.4 > 42.8 C36-1 + 7-m + TP sk 2: vt 5 0y A S T

16




Y (meter)

¥ (meter)

Y (meter)

¥ (meter)

~500} -500f

~1000) ~1000)

~1000) ~1000)

~2000)

~4000) ~4000)

~6%%500 4000 2000 o 2000 4000 6000
meter)

Solution of “resolve-out”: 1

Cycle 3 Observing & Configuration Schedule: 12-m Array (Config schedule is SUBJECT TO CHANGE)
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n

12

13

14

15

16

Start date

2015-10-01
2015-10-06
2015-10-13
2015-10-20
2015-10-27
2015-11-03
2015-11-10
2015-11-17
2015-11-23
2015-11-30
20151207
2015-12-14
2015-12-21
2015-12-28
2016-01-04
2015-01-11
2015-01-18
2016-03-01
2016-04-19
2016-05-24
2016-06-28
2016-07-26
2016-09-06

2016-09-20

End date

2015-10-08
2015-10-13
2015-10-20
2015-10-27
2015-11-03
2015-11-10
20151117
2015-11-23
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20151214
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2016-01-11
2016-01-18
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2016-09-30

Purpose Allocated Average# Approx min - max peam?
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(h) {m)
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How do we recover the disadvantages®

* All disadvantages are caused by the lack of Fourier coefficients.
* Fundamental solution: Increasing the number of antennas! =X
* Ripples of PSF
* CLEAN process (Deconvolution Process)
* For Solar: Multi-Scale CLEAN is essential.
* Earth-Rotation Synthesis Mapping=» X
* Resolve-out

* Observe the target with multiple antenna configurations

* For Solar: Simultaneous observation is essential. The observation with multiple
antenna configurations is impossible except 7m-array.

* Combine the data of the interferometric and single-dish observations.

* For Solar: Simultaneous observation is essential.
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loday's topics

* Brief Introduction of Atacama Large mm/sub-mm Array
(ALMA)

* Advantage & disadvantage of an interferometer observation

* What we can get, and what we cannot get?

* Observing parameters for solar observations in Cycle 4

* What kinds of observing modes are available in Cycle 4?

* Dress-Rehearsal of solar observations in Cycle 4

* Preliminary Results of ALMA solar development campaign 2015.
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ltems of the observing setup

* Receiver setup
* Observing frequencies, Spatial resolution
* Correlator setup
* Spectrum resolution, Time cadence of visibility (integration time), Polarization
* Array Configuration
* Spatial resolution, Dynamic range, Season of the observations
* Observing Sequence
* On-source time, Frequency and duration of the suspension for phase & amplitude calibrations.
* Single-Point or MOSAIC (How many pointings for one image?)
* Field of View, Time cadence of images
* The setup of Single-Dish (TP-array) observations
* Observing Season in a year and Observing Period of a day

* Joint observations with the other telescopes
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Recelver & Correlator Setup
for solar observations in Cycle4

Band3
JF bandwidth JF bandwidth

. SPX?:,#&H SPW#2 . S'jvc‘)’;*%H SPW#4
en. Z M Cen. 95GHz en. 21 Cen. 107GHz

LO1-IF,  LO1IF,  F(LO1)  LOL+IF, LO1+IF,

92 GHz 96 GHz 100 GHz 104 GHz 108 GHz

* For solar observations in Cycle4, observations with Band3 and Band6 receivers are offered.
* LO1 is fixed to 100 GHz for Band3, 239 GHz for Band®6.
* Polarization is Stokes-I or XX only
* The correlator mode is TDM only.
* # of ch is 128 ch/spw (Stokes-I), 256¢ch/spw (XX only)
* Spectrum resolution: 15.6 MHz (Stokes-I) / 7.8 MHz (XX only)
* Integration time is 2 seconds. =» Shortest time cadence of images is 2 seconds.
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Recelver & Correlator Setup
for solar observations in Cycled

Band6
JF bandwidth JF bandwidth

SPWi1 SPW#3
Cen. 230GHz | ¢ 235GHZ Cen. 246GH2 Jf oo 248GHZ

LO1-IF,  LO1IF,  F(LO1)  LOL+IF, LO1+IF,

229 GHz 233 GHz 239GHz 245 GHz 249GHz

* For solar observations in Cycle4, observations with Band3 and Band6 receivers are offered.
* LO1 is fixed to 100 GHz for Band3, 239 GHz for Band®6.
* Polarization is Stokes-I or XX only
* The correlator mode is TDM only.
* # of ch is 128 ch/spw (Stokes-I), 256¢ch/spw (XX only)
* Spectrum resolution: 15.6 MHz (Stokes-I) / 7.8 MHz (XX only)
* Integration time is 2 seconds. =» Shortest time cadence of images is 2 seconds.
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Array configuration

for solar observation in Cycle 4

(a) C4-1 Antenna position

* The heterogeneous array is constructed =

from 40 12-m antennas and 10 7/m- e

antennas only for solar observation. =

* All antennas is connected to the 64- s s s
input correlator (BL correlator).
(9) 041 UV coversge

* The array configurations of 12m-array ; &

for solar observations are C40-1, =

C40-2, C40-3 [TBC]. o

-150-100-50 0 50 100150
u (klambda)

* Typical spatial resolution [TBC]

(g) C4-1 Synthesized beam
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Observing sequence of
solar observations in Cycle4d

* The observing sequence of one solar observation (Scheduling Block: SB)
Calibration of the Zero level of the SQLD detector
Pointing Calibration for Bandpass Calibrator
Sideband-ratio Calibration
Atmospheric Calibration for Bandpass Calibrator
Bandpass Calibration
Pointing Calibration for Flux/Phase Calibration and Target(Sun)
Atmospheric Calibration for Flux Calibrator
Flux Calibration
9. Phase Calibration
10. Atmospheric Calibration for Phase Calibrator and Target
11. Scientific Observations (On & OFF-source: Duration: ~10min)
12. Phase Calibration
13. Atmospheric Calibration for Phase Calibrator and Target
Repeat from 11 to 13 until the total observation time exceeds the Pl’s requirement.

O o giey, B0 Ao g

« The initial calibration (1~10) takes about 25 mins.

* The duration of calibration between scientific observations (12 & 13) is less than 3 mins.
* The band changing in one SB and a simultaneous observation with two bands are not offered.
* One target (one ephemeris file) is for one SB; multiple targets for one SB is not permitted.
* The limit of total observing time for one SB is 2 hours.
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FoOV & [Ime-cadence of Images
Single-pointing vs. MOSAIC Obs. in Cycle4

% Single_pointing observation $0_AC02 Xae00cS X208 splt.mws.cal, Sun. average tea. = 230.0 GHz, beam = 24.4°

* Band3: < 60”® / Band6: < 25”¢

* Minimum time cadence of images: 2 seconds

o

* |t is limited by the integration time in the correlator.

Dechination offset (arcsec) from -023:19:30.6

* MOSAIC observation

0o 0

* Maximum number for pointing one map: 150 pts. o e e o AL
FoV of 149pts-MOSAIC@Band6
* “150 pts" corresponds with 350” x 350”@Band3, 150”x150”@Band6.
* FoV is not need to be a square. A rectangular FoV is OK too.
* Integration time for one pointing (included overhead): ~7.6 seconds
* Time cadence of MOSAIC images
* [<afew x 10 pts] 7.6 sec x # of points [[Ex. 8-pts MOSAIC (90” x 90”@Band3) 1 image/min]]

* [>afew x 10 pts] 7.6 sec x # of points + 3mins <Calibration between scientific observations>

* The pointing accuracy of ALMA is very good. You can believe the coordinate (RADEC) in the FITS header.
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Setup for Single-Dish (Total Power: TP)

observations in Cycle4

* Total-power single-dish observations are offered as
supporting for interferometric observations; proposals
requesting purely single-dish observations will not be
accepted in Cycle 4.

* Observing Frequencies are the same as that for the
interferometric observation.

* # of channel in one spectrum window is ONE.

* Polarization setup is also the same as the interferometric one.

* The FoV is fixed to the Full Sun.

* 2400”-diameter circle FoV centered on solar disk center.
* Spatial resolution: ~60”@Band3 / ~25”@Band6

* Nyquist Smapling
* Time-cadence of TP images: 7mins@Band3 / 10mins@Band6

* Simultaneous observation with the interferometric
observation.

230GHz Single-Dish Obs. (2015.12.18)
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Solar Observing Season &
Observing Period in a day

* Solar observing season

* Solar observations are carried out using C40-1, 2, and 3 [TBC]. The configurations might be
formed between December, 2016 and May 2017, considering the configuration schedule of
Cycles.

* Solar observations are done by ‘campaign mode’.

* ALMA observatory will determine the week (or days) for solar observations in above
season, based on the result of the proposal review.

* ALMA observatory will inform the schedule of solar observing week to Pls [TBD] months
before the week. In the week, Pl has to prepare the ephemeris file for own target using
ALMA solar ephemeris generator, and provide to the observatory in the week.

* Solar observing period in a day

* To avoid shadowing of 7m antennas, observations will be carried out between 13:00 UT and
20:00 UT.

* Although PI can inform the demand of his/her observing date & time to the observatory, it is
not guaranteed that his/her observation is executed along the demand.

* The observatory informs the time table of the observations of a day to the community [TBD].
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The total observing time of a solar project
Is NOT determined based on the sensitivity.

- The limitations of ALMA observations

1. The longest duration of one scheduling block (SB) is 2 hours.

2. Every SB includes a calibration session before starting scientific
observation. The duration of the session is 25~30 minutes. Therefore,
the maximum of on-source (solar observation) in a SB is about 1.5
hours.

3. Solar proposals are considered ‘Regular Proposal’ and total observing
time is therefore less than 50 hours. When you determine the total
observing time for your project

- The total observing time of a solar project must be determined from
the scientific point of view. For example, if your target phenomenon is
present always in the Sun, the total observing time might be based on the
lifetime of the target phenomenon. On the other hand, if your target
phenomenon is not always present, the total observing time might be
determined based on the occurrence frequency of your target phenomenon.
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ltems of the observing setup

* Receiver setup
* Observing frequencies, Spatial resolution
* Correlator setup
* Spectrum resolution, Time cadence of visibility (integration time), Polarization
* Array Configuration
* Spatial resolution, Dynamic Range, Season of the observations
* Observing Sequence
* On-source time, Frequency and duration of the suspension for phase & amplitude calibrations.
* Single-Point or MOSAIC (How many pointings for one image?)
* Field of View, Time cadence of images
* The setup of Single-Dish (TP-array) observations
* Solar Observing Season / Observing Period in a day

* Joint observations with the other telescopes
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loday's topics

* Brief Introduction of Atacama Large mm/sub-mm Array
(ALMA)

* Advantage & disadvantage of an interferometer observation

* What we can get, and what we cannot get?

* Observing parameters for solar observations in Cycle 4

* What kinds of observing modes are available in Cycle 4?

* Dress-Rehearsal of solar observations in Cycle 4

* Preliminary Results of ALMA solar development campaign 2015.
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Solar Development Campaign 2015

* 2015/12/14 - 2015/12/21

* We could not carry out observations in afternoon 19-21 Dec, because the wind in the antenna
site is too strong mainly (>20m/s : threshold of suspending operations).

* # of antennas: 20~23 12-m + 7~8 7-m antennas. Total: 27~31 antennas... (Cycle4: 50 antennas)
* |ead of The Campaign: Tim Bastian (NRAO)

* | ead of the interferometric obs. : Masumi Shimojo (NAOJ)

* |Lead of the single-dish obs.: Stephen White (AFRL)

* Supporters from Joint ALMA Observatory: Antonio Hales,

* (Goals: Dress-Rehearsal of Cycle4 / New function of Cycle5

EastAsia (EA)
« Masumi Shimojo (NAOJ)
« Kazumasa lwai (NICT)
*  Sujin Kim (KASI)
Europe (EU)
» |vica Skokie (Ondrejov Observatory)
NorthAmerica (NA)
« Tim Bastian (NRAO)
« Stephen White (AFRL)
China (as participants of NA development team)
* Yihua Yang, Sijie Yu, Donghao Liu (NAOQC)
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In solar atmosphere,
where mm/sub-mm waves come from?

<= When flares don’t occur,

+ Thermal emission from
lower chromosphere.

+ from optically thick layer
(=1 layer), basically
5 Tbrightness 5 Tphysical
<+ When a flare occurs,

+ Gyro-synchrotron emission
from non-thermal electrons
accelerated by the flare

Hinode-9 @ Queen’s University, Belfast 2015/09/15
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ALMA Cycled® H1E

* 2016FE3H22H : 7ONR—YIL=Z{FtA
* EH . 7ONR—7)LixTEHE"Y —JL(Observing Tool) D23 F.

* 20165E4H21H 15:00UT (20165E4H22H00:00JST) : 7OR—YILZ{F o< t]]

* 201688 | 7OM—YILIRIRIER Z IhE A& I Fix,
* 2016108 : CycledDERRIN FHLA

* 2016E12H~2017%E5H | XEGERAI—X >

* 2RIIEERSTAROLLHEAIEHIT (RUEY - D125 —)

*» JOR—YILDOL Ea—#ERICED. KEEHOREKEPF v R—VHEIR

r==1

rE

* 201759H8 : CycledDERINR T
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iRl

* Regular Proposal

* NEGERAlO 7OR—YILIEC D5 1 7,
* TREHIRFEI D50 LT

* Target of Opportunity (ToO) Proposal
* PID S DERRER. 48KLIAICITT D 2 &EZERT 2EHIIESE

* Large Proposal

* TREDRIRFRIAY500FR LL_E150~3008F B UL T O &Rl

7

* mm-VLBI Proposal

* Director Discretionary Time (DDT) Proposal




JOR—YILDYA S . 2

* Standard Proposal
* SZHISEAE—RMNZBNnTWT, REIFFTIT>F v UL -3y
WINA T4 VB TIThN 8RIRSE

* Non-standard Proposal
* AEBENGEHNETE—RT, FrUTJTL—2a3 R ANTIToON S8 RIIESE

* Bands 8, 9 & 10 observations
Band 7 observations with maximum baselines > 5.3 km
All polarization observations

- Spectral Scans

-  Bandwidth switching projects
Solar Observations
VLBI observations

«  User-defined calibrations
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A\ (@) SRR A\
(veled L %)Ly 11—
* Lo Il DT ol —
* [AUATIY—DTOR=FILD, |RANICEIL L E21—/tRILTEHEIE NS,
* REMICIEE27AOR—)IU(D S5 LA)ICIERZ DI ZFHEDAHZRET %o

* 17 e
Cosmology and the high redshift universe

. Galaxies and galactic nuclei

1
2
3. Interstellar medium, star formation and astrochemistry
4. Circumstellar disks, exoplanets and the solar system
5

. Stellar evolution and the Sun

a.The Sun i. Luminous Blue Variables (LBV)
b.Main sequence stars j. White dwarfs

c.Asymptotic Giant Branch (AGB) stars k. Brown dwarfs

d.Post-AGB stars |. Supernovae (SN) ejecta
e.Hypergiants m .Pulsars and neutron stars

f. Evolved stars: Shaping/physical structure n. Black holes

g.Evolved stars: Chemistry o. Transients

h.Cataclysmic stars
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Cycle4d TO K EGEEID 7O R—1)L &,

* Regular Proposal

%LJ\EE/HIJ

$E : < 50 hours

* Non-Standard Proposal

* BHEFFcOF v+ U T L—23 VAT

* Category 5: Stellar evolution and the Sun

* Y] DH

£MF L. AGB/Supernovae/Black Hole/Brown Dwarf/

White Dwarf/Pulsar/Neutron Star...

* EAXHYIC &

R ETIRMLM TSNS,
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T S OMR—ILDE

il

* Grade A: RIBHILTEHIE NS, Cycled CEHEITE 4
M- feigEld. Cycleb ICHBEEUL N5,

* Grade B: BEBICEHI SN S, Cycled TERHITER

Mo feiga. CycleSANDEEHU IE7% L,

* Grade C: Grade AvPBMERINR T £z l&

. LS

Antenna Configuration. XK{&IXRIC K DERITE 74

WSS ICERRID TN %,
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%Ib\%% J H% IEEﬁ £ O) %U IZE

* Cycled TR 1 2 H0E R FF A

* 12-m array: 3000 hrs / Morita-array: 2000[TBC] hrs
* B RE ICRES N SERIRIEE L,

* e, Cycled CARGERINGWEEHH D 2 5,
» RESNTVWSDF. FEBRICHT 2EAREDE D LT,
* EU: Europe (ESOZNE): 33.75%
* NA: North America(?? X ) A/Hh+ 5 /&7E) 33.75%
* EA: East Asia(HA&/&E/KRERIE) 22.5% (675 hrs for 12-m array)

* Chile: 10%
* PIOFTE Y 2MARFMOERE c £ D, RHEEARIKOMEARRE L OFIZEICTE

EXND, EEHANORERRES LEORAERRZ 5L, SHERERCHEN

T,
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27818 COEER (in Cyclel)

(ALMA Early Science Cycle 3: Outcome of the Proposal Review Process & D)

Requested/Highest priority

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

Acceptance Rate

“ Proposal number j

i 12-m Array time

Z{T##L : 1578 (EU: 657/NA: 465.5 /EA: 295.5 /Chile: 115/0ther: 45)

EU NA EA Chile Open Skies
ALMA region
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ALMA Science Portal (EA

* https://almascience.nao.ac.|p

Atacama Large Millimeter/submillimeter Array

NRAO NAOJ Log in | Regisler | Resel Password | Forgol Account

Knowledgebasa/FAQ
T = " This is the website for The ALMA Sclience Portal, served from one of the ALMA Reglonal Centers (ARCs) of the ALMA reloase a new instalment of
ser Services a
pariner organzations: ESO, NRAQ or NADJ. You may switch between the dfferent instances of the portal through the links to Scence \Venficaton data
the appropriate ALMA partner at the top banner, Through this portal you can find detals about the technical capabiities of
» Helpdesk ALMA_ how 10 propose for obsening time, and how to access ALMA data, It inciudes links to all oMoal ALMA documents and . ofa
« ALMA Calendars tools, Including thase for preparnng and submitting propasals and processing ALMA data. In order 1o access some of the 10ois f ALMA Test dat
B o USers must register with the progact and login to the ponal via the links at the 10p banner
« EU ARC
NA ARC Each of the three ARCS provides addtional User Services, including a Melpdesk for all user guenes. Each ARC maintains M
L A AN

acdtional wed pages with mformation on reglon-speciic user services, such as visitor and student programs, schools
* EAARC workshops., financial programs and pubisc outreach activities. These are accessed via the links under the User Services atthe TN I
ARCs area in the left menu

opynght © 20122013 ALMA

40



https://almascience.nao.ac.jp

JOR—HILETGIC

/
* PI/213 T < Co-1H. ALMAERRIFTDO 7 o> M &

(

JE

IS 9 2ENH B,

Atacama Large Millimeter/submillimeter Array

Data
Documents & Tools

Knowledgebase/FAQ

User Services at
ARCs

« Helpdesk

» ALMA Calendars
« EUARC

« NAARC

« EAARC

Log in | Register | Reset Password | Forgot Account

You are here: Home

WelcometotheScienoePorl:alatNAOJ

Participation of ALMA in
. y "
" ~ -
. d

GMVA observations in ALMA

Cvycle 4

Release of a new instaliment

of Science Verfication data

Announcement of intent to

This is the website for The ALMA Science Portal, served from one of the ALMA Regional Centers (ARCs) of the ALMA
partner organizations: ESO, NRAO or NAOJ. You may switch between the different instances of the portal through the links to
the appropriate ALMA partner at the top banner. Through this portal you can find details about the technical capabllities of
ALMA, how to propose for observing time, and how to access ALMA data. It includes links to all official ALMA documents and
tools, including those for preparing and submitting proposals and processing ALMA data. In order to access some of the tools,
users must register with the project and login 1o the portal via the links at the top banner

release a new Installment of

Science Verification data

Release of a new installment

of ALMA Test data

Each of the three ARCs provides additional User Services, including a Helpdesk for all user queries. Each ARC maintains  More
additional web pages with information on region-specific user services, such as visitor and student programs, schools,

workshops, financial programs and public outreach activities. These are accessed via the links under the User Services at the EA-ARC Local News
ARCs area in the left menu

Japan Geoscience Union

Meeting 2016

ALMALIRIS-DKIST Workshop
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