
How to prepare 

Technical Justification 

(TJ)
2025. 1. 14.

Seokho Lee (KASI)

2025 ALMA Proposal Preparation Workshop



Technical Justification 

convinces the reviewer that the 

observation setups: Sensitivity, Scales, 

Correlator (Band, lines) 

can achieve the scientific goals (SGs) 

 is the best setup to achieve the SGs

uses ALMA time in the most efficient way



Observing Tool

(https://almascience.nao.ac.jp/proposing/o

bserving-tool/installer-page)



Reduce

a Number of

Science Goal 

in 

Observing Tool

S.G. : a set of observational 

parameters in a single goal. 

Mulitple lines are observed 

simultanueously.



Parameters

Scales 

 Beam size, Largest Angular Scale (LAS), and 
Field of View (FoV)

Expected Source Properites

Intensities and Line width (Systemic velocity)

Spectral Setups

Bands and lines



Parameters (I) 

 Scales (Control and Performance; Field Setup)

 Angular Resolution (beam size) ~ depend on the longest baseline 
and frequency. 

 Maximum Recoverable Scale (MRS) 

 depends on the shortest baseline ( ~ 10 x beam size)

 When the scale is loger than MRS, the emission is resolve out

 Largest Angular Structure (LAS)< MRS → single configuration

 LAS > MRS → multiple configuration or ACA and TP are added.

 Field of View (FOV)

 FWHM of the 12m telescope primary beam 

 ~19 arcsec (33 arcsec) @ 300 GHz for 12m (7m) 

 Area of target is larger than 1/3 FOV, mosaic is needed



Band 5 (around 183GHz) and Bands 7-10 are recommended within LST ranges (not Dec-March)
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Parameters (II)

 Expected Source properties (Field Setup)

Position, souce velocity

Peak Flux Density per beam (SNR > 3) 

 RMS (→ integration time)

Polarization 

 linear > 0.1%  (< 0.3 FOV)

circular > 1.8 % (<0.1 FOV)

Line width > 3 x spectral resolution

You should describe how to derive/adopt 

these values in Technical Justification



Parameters (III)

 Spectral Setup

 LSB and/or USB

 4 basebands (with 2GHz max. width)

 2 or 4 basebands in the one sideband

-8                 -4                                    +4                   +8

-8                 -4                                    +4                   +8

LSB/USB (<4GHz, ≤4 basebands)
Baseband (<2GHz, ≤4spws)

Spectral window(spw)



Spectral resolution ∝ 1/ fraction for a given bandwidth

Spws in a baseband

one faction 1

two fraction ½  

four faction ¼

one fraction ½  + two fraction ¼

Spectral windows (SPW) should have the 
same resolution. 



Example
TW Hya with CO observation



ALMA Sensitivity calculator





Integration time for CO with 1 K

CO 

transition

Freq. 

(GHz)

ALMA 

Band

RMS (mJy) @0.3” 

w/ 1K 

Integration time 

(0.1km/s)

ALMA 

configuration

1-0 115.271 3 0.98 3.7d/ 2.68 d/ 9.2 d C-7 (0.092 km/s)

2-1 230.538 6 3.9 1.47h/1.13h/3.59 h C-5 ( 0.092 km/s)

3-2 345.796 7 8.8 31.5m/23.7m/ 1.36h C-5 (0.122 km/s)

4-3 461.041 8 15.6 76.9 min/55.4m/2.75h C-4 (0.092km/s)

5-4 576.267 X

6-5 691.473 9 35.2 2.93h/1.58h/5.22h C-3 (0.122 km/s)

7-6 806.652 10 47.8 3.85h/2.48h/7.37h C-3 (0.105km/s)

8-7 921.7997 10 62.5 30.7h/16.35h/1.96d

(A/ B/ C)

C-2 (0.092km/s)

Integration time:

A: on-source time using sentitivity calucator

B: on-source time using OT

C: total observing time (B + time for calibration + etc) 



Which band is chosen?

 CO transitions can be convered in the Bands 3, 6, and 7. 
You should describe why the band is chosen.

 For a given integration time, band # provides the highest SNR.

 Other interesting lines can be covered within 1 S.G.s.

 A relation use the CO 1-0 line..

 Optically thin line is located only in Band #.

 When considering of interstellar extinction (optical depth of 
continuum emission), the line in Band # can trace the midplane of 
target ...  



TW Hya/ Band 7/ 0.15”

Assuming Line Width (FWHM) = 0.3 km/s

You are interested in the continuum peak or 

40-60 au:

Continuum 

13CO

0 au 40-60 au

Continuum 30 mJy/beam 7 mJy/beam

13CO 60 K /130 

mJy

26 K / 57 mJy







Line : RepresentativWindowChannelWidth

Continum : AggregateBandWidth



Technical 

Justificaiton

If the blue text appears, you 

should describe why that 

parameter is requested, 

Or change the parameter.



Reduce the 

spectral resolution



For the same integration time,

𝑅𝑀𝑆(𝑁𝐸𝑊)

𝑅𝑀𝑆(𝑂𝐿𝐷)
=

∆𝑣(𝑜𝑙𝑑)

∆𝑣(𝑛𝑒𝑤)



1. How the expected intensity is calculated (Yun’s talk)

2. Which SNR is used among A, B, and C.

3. Why is the SNR enough to achieve the Science Goal? 

- the fine spectral resolution can be chosen because of the kinematics, but analysis will be done with 

poor spectral resolution (B)

- Although it is a line observation, describe the information and arguments for the continnum

Tip: You can refer the figures in S.J. and/or cite references ( XX et al. ApJ, ###, ###)

A

B

C Integrated Intensity



Spectral dynamic range is related with the bandpass accuracy.

It is 1000 (B3-B6), 400 (B7), 250 (B8), 170 (B9), and 150 (B10).

Spectral dynamic range



1. Why the requestd beam size is needed?

1. To resolve the emitting region

2. You need several points for analysis

2. LAS

1. Garantees No flux missing, i.e., if the total flux is important in 

your science, you shoud set LAS as the largest emitting area

2. If not, LAS can be smaller than the latter, but you describe that 

you are interested in just morphorology, .... 

The expected emitting area is ~0.3”, thus the requested angular 

resolution can resolve the emitting area by a factor of two, which can ...

The disk is  extended up to 0.3”, and we set LAS of 0.3”.



The spectral resolution is based on 

- flux measurement (  3 points within Line width)

- Kinematics ( more fine resolution is needed)

ex) resolution of 0.065 km/s is enough to resolve the line width of 0.3.

Goals of each targeted lines and why the transitions are selected

CO and 13CO lines are chosen for ...

Furthermore, the lines in the Band 7 provide the highest SNR for a given observing time.

SO and HCO+ are set for bonous lines, which can provide ...

Tips) Atleast One baseband is set to continnum for the (self) calibration   



Thank you!


