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Estimating the expected intensity
• Need to specify a 
desired rms noise 
level in our ALMA 
proposals

• All parameters should 
be explained with 
acceptable reasoning 
processes.



How can we estimate the expected 
intensities?

1. From an archival data for a similar target

2. From data with poorer angular resolutions

3. From data in different frequency ranges

4. From a model

✓You might need combine some of them to derive your expected 
intensities

✓Keeping a plausibility laid out a logical basis is the most 
important thing.



From an archival data for a similar 
target
• Aim to observe the source that did not observed at a given 
frequency previously 

• Find a source which has physical properties similar with those 
of your target from the ALMA archive

• Adopt the measured intensities as expected intensities for a 
given angular resolutions.



From an archival data for a similar 
target
• Example : Class 0 protostar L1455 IRS4

• Tbol = 60 K, Lbol = 1.7 L⊙, Menv = 0.5 M⊙

• Aim: study of outflowing gas near L1455 IRS4.

Enoch et al. (2009)



Enoch et al. (2009)

From an archival data for a similar 
target
• Example : Class 0 protostar NGC1333 IRS 4A 
(L1448 IRS2)

• Embedded Class 0 protostar

• In the Perseus cloud

• Well developed outflows are detected in CO 
and SO with a 0.”65x0.”35 beam

Chuang et al. (2021)
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From an archival data for a similar 
target
• Example : Class 0 protostar NGC1333 IRS 4A 
(L1448 IRS2)

• Embedded Class 0 protostar

• In the Perseus cloud

• Well developed outflows are detected in SO 
with a 0.”65x0.”35 beam

Chuang et al. (2021)

Peak ~ 0.1 jy/beam

Peak ~ 0.015 jy/beam



From a previous observation (with a 
poorer resolution)
• When you have a data with a poorer angular resolution (Ωp)

• Aim to resolve a specific structure with a higher angular 
resolution (Ωb)

• You can scale the observed intensity (in K unit) by multiplying 
a correction factor of,

𝑓 =
Ω𝑏
Ω𝑝



From a previous observation (with a 
poorer resolution)
• Example : The disk of a 10 Myr old K6 star, TW Hya

• Continuum image at 372 GHz (used in the CASA tutorial of 
ALMA)

• Beam size = ~ 0.”5

• Aim to resolve detailed structure with 
higher angular resolution of ~ 0.”02 

𝑓 =
Ω𝑏
Ω𝑝

= 0.0016

When you star from the single-dish observation, a large gap 
between Ω𝑝 and Ω𝑏 will results in undetectable expected intensities.

Caution!



From a previous observation (with a 
poorer resolution)
• Example : The disk of a 10 Myr old K6 star, TW Hya

• Continuum image at 372 GHz (used in the CASA tutorial of 
ALMA)

From Andrews et al. (2016)

345 GHz with 
Ω𝑏 of 0.”016 

The expected intensity is much 
weaker than detected. 

Caution!

~ 35 K ~ 0.06 K
< 0.1 mjy/beam



From data in different frequency ranges

For a continuum observation,

• Continuum flux is proportional with 𝜅𝑇 (𝜅=dust absorption 
coefficient, 𝑇=temperature)

• Typically, 𝜅 follows a power-law relation of ,

𝜅 ∝ 𝜅0 Τ𝜈 𝜈0
𝛽

• Adopt 𝛽 from literature



From data in different frequency ranges

Continuum image at 104 GHz
With a beam size of ~0.”05Continuum image at 345 GHz

From Andrews et al. (2016)
𝜅 ∝ 𝜅0 Τ𝜈 𝜈0

𝛽

Search 
acceptable 𝜷

from the 
literature



From data in different frequency ranges

For a line observation,

• Multiple transition lines would be observed in different 
frequency regimes.

• Adopt their intensity ratios and compare it with the model 
spectra

• Possible models : LTE codes (XCLASS, MADCUBA, CASSIS, …)

RADEX on-line (Radex on-line: Main Page)

Spectral scan observation toward 
a protostar BHR 71 IRS1

https://var.sron.nl/radex/radex.php
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RADEX on-line

• On-line tool.

• Easy to calculate the 
line intensity ratios

Put 1010 cm-3 to achieve 
the LTE condition



RADEX on-line

• On-line tool.

• Easy to calculate the 
line intensity ratios

• Adopt the modeled 
intensities and derive 
their ratios.



From a model spectra

• The most hardest way to estimate an expected intensity

• Fully model-based estimation.

• Adopt estimated physical and chemical structure of targets.

• Solve radiative transfer for a given physical and chemical 
structures and get the model spectra.


