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How to write good proposals?

ALMA’s gUidelineS for reviewers (https://almascience.nrao.edu/proposing/alma-proposal-review/quidelines-for-reviewers)

Reviewers should assess the scientific merit of the proposals to the best of their ability using the following
criteria:

The overall scientific merit of the proposed investigation and its potential contribution to the advancement of scientific
knowledge.

Does the proposal clearly indicate which important, outstanding questions will be addressed?

Will the proposed observations have a high scientific impact on this particular field and address the specific science
goals of the proposal? ALMA encourages reviewers to give full consideration to well-designed high-risk/high-impact
proposals even if there is no guarantee of a positive outcome or definite detection.

Does the proposal clearly describe how the data will be analyzed in order to achieve the science goals?

The suitability of the observations to achieve the scientific goals.

Is the choice of target (or targets) clearly described and well justified?

Are the requested signal-to-noise ratio, angular resolution, largest angular scale, and spectral setup sufficient to
achieve the science goals and well justified?

Does the proposal justify why new observations are needed to achieve the science goals?

For Joint Proposals (see the Proposer’s Guide), does the proposal clearly describe why observations from multiple
observatories are required to achieve the science goals?

In general, the scientific merit should be assessed solely on the content of the proposal, according to the above criteria.
Proposals may contain references to published papers (including preprints) as per standard practice in the scientific
literature. Consultation of those references should not, however, be required for a general understanding of the proposal.


https://almascience.nrao.edu/proposing/alma-proposal-review/guidelines-for-reviewers

How to write good proposals?

NRAQO’s guidelineS for reviewers (https://science.nrao.edu/observing/proposal-types/documentation/srp-review-instructions)

The purpose of the proposal-selection process for NRAO telescopes is to prioritize and recommend
the proposals that potentially are most valuable for the advancement of scientific knowledge. This
does not necessarily mean recommending only those proposals that will provide sure results; it also
includes a careful consideration of well-reasoned proposals that may be unconventional but provide
opportunities for new discoveries. In the evaluation of proposals, we ask that reviewers think about
how best to exploit the full capability of the unique scientific instruments that NRAO operates on
behalf of the community. In this context, we ask the reviewers to take a constructive approach.


https://science.nrao.edu/observing/proposal-types/documentation/srp-review-instructions

How to write good proposals?

Something | learned when | reviewed NRAO proposals...
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How to write good proposals?

Lessons Learned from Reviewing NRAO Proposals:

1.

Prepare Strong Science Cases: This is always the most important aspect! Ensure that your
proposal is compelling and well-supported by scientific rationale.
Consider the Reviewers' Time Constraints: Reviewers, particularly for ALMA proposals,
have limited time. Make sure your proposal is:
o Catchy and engaging
o Easy to understand
o Very clear and concise
Use Visual Aids: Schematic diagrams can be very helpful in conveying complex ideas
quickly and effectively.
Be Specific with Scientific Objectives:
o Avoid vague, broad scientific goals (e.g., "This observation will broaden our knowledge
about star formation...").
o Specify which models and aspects are important (e.g., simulations) and explain how the
proposed observation can distinguish and constrain these models.



How to write good proposals?

Lessons Learned from Reviewing NRAO Proposals:

5. Cater to Non-Experts: Reviewers are often not specialists in your specific field, especially for
ALMA proposals. Write in a way that is accessible and friendly to a broader scientific
audience.

6. Justify the Need for ALMA: Clearly articulate why ALMA is necessary for your research.
Could this be accomplished with other, less expensive telescopes?



List of Successful ALMA Proposals written as a P.I.

1. 2016.1.00112.S (Cycle 3, Ph. D. student)
: Probing the Magnetic Fields in the Jet Base of the Gamma ray Bright Blazar
PKS 1510-08 (3 hours, Band 4, 6, 7)
2. 2022.1.00750.V (Cycle 9, Postdoc)
: A Multicolor View of the Black Hole Environment in M87 (16 hours, B3)
3. 2023.1.01086.V (Cycle 10, Scientific Staff)
: Peering into M87’s Black Hole in Multiple Colors (16 hours, B1,3)
4. 2024.1.01311.V (Cycle 11, Professor)
: Challenging the Structured Jet Paradigm of AGN with the Event Horizon
Telescope (6.5 hours, B6)
5. 2023.A.00043.V (Cycle 10 DDT, Professor)
: Peering into M87’s Black Hole in Multiple Colors (16 hours, B3,7)

In total, 57.5 hours (3 hours for the 12m array, 54.5 hours for VLBI).



Successful ALMA proposal: 2016.1.00112.S

Title: Probing the Magnetic Fields in the Jet Base of the Gamma-ray Bright Blazar PKS
1510-08.

Requested time: 3 hours
Bands: 4 (150 GHz), 6 (230 GHz), 7 (345 GHz)

Special Requests: Polarimetry but standard mode, time constraints (multiple bands),
student project



Successful ALMA proposal: 2016.1.00112.S

The “core-shift” effect in synchrotron emitting AGN jets. B e s

(Vs > v4 >v3 > v > 1)

Model 1: The radio cores are tau=1 surfaces?
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Declination offset from 43-GHz core (mas)

Successful ALMA proposal: 2016.1.00112.S

The core-shift effect observed in the M87 jet using the VLBA.
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Successful ALMA proposal: 2016.1.00112.S

Radio core at different frequencies
(V5>V4 >’V3>V2>V1)

Central black hole and accretion flow

RM /neBHdl

) RM o v

(1 depends on the jet geometry and magnetic
field configuration.
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As we go to higher frequencies...

Higher ne B|| are expected.



Successful ALMA proposal: 2016.1.00112.S

Model 2: The radio cores are standing shocks?
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Successful ALMA proposal: 2016.1.00112.S

Model 2: The radio cores are standing shocks?
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The linear polarization structure of the cores of some AGN jets are
consistent with that of a recollimation shock.



Successful ALMA proposal: 2016.1.00112.S

Model 1: The radio cores are tau=1 surfaces?

-> RM is expected to increase with observing frequency.
Model 2: The radio cores are standing shocks?

RM neBHdl

-> RM is expected to be constant over frequency.
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- The core-shift effect is observed at frequencies lower than a
few hundred GHz due to the opacity of the jet downstream the
recollimation shock.

- At high enough frequencies (> a few hundreds GHz), no
more frequency dependence of RM is expected as the
emission from the recollimation shock is dominated.

Based on KVN 22/43/86 GHz observations + optical archival data



Successful ALMA proposal: 2016.1.00112.S

Model 1: The radio cores are tau=1 surfaces?

-> RM is expected to increase with observing frequency.
Model 2: The radio cores are standing shocks?

RM neBHdl

-> RM is expected to be constant over frequency.
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- The core-shift effect is observed at frequencies lower than a
few hundred GHz due to the opacity of the jet downstream the
recollimation shock.

- At high enough frequencies (> a few hundreds GHz), no
more frequency dependence of RM is expected as the
emission from the recollimation shock is dominated.

-> We will test this conjecture using ALMA.

Based on KVN 22/43/86 GHz observations + optical archival data



Successful ALMA proposal: 2016.1.00112.S

The target source PKS 1510-089: one of the brightest sources in the gamma-ray sky. Indication of the
existence of a recollimation shock. Compact geometry (less confusion). Being monitored with the KVN.
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Successful ALMA proposal: 2016.1.00112.S

The “Earth-rotation Polarimetry”

- We need multifrequency polarization observations of the target source at three bands (band 4,6,7)

- It takes about three hours to properly calibrate polarization of ALMA at each band -> too large amount of
observing time.

- We instead proposed to use the Earth-rotation Polarimetry, which can be done with a much shorter
integration time.
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Successful ALMA proposal: 2016.1.00112.S

The “Earth-rotation Polarimetry”
- We need multifrequency polarization observations of the target source at three bands (band 4,6,7)

- It takes about three hours to properly calibrate polarization of ALMA at each band -> too large amount of
observing time.
- We instead proposed to use the Earth-rotation Polarimetry, which can be done with a much shorter
integration time.
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H. NaGar', K. NAKANISHI

ABSTRACT

We present full-polarization observations of the compact, steep-spectrum radio quasar 3C 286 made with the
Atacama Large Millimeter and Submillimeter Array (ALMA) at 1.3 mm. These are the first full-polarization
ALMA observations, which were obtained in the framework of Science Verification. A bright core and a south—
west component are detected in the total intensity image, similar to previous centimeter images. Polarized emission
is also detected toward both components. The fractional polarization of the core is about 17%; this is higher than
the fractional polarization at centimeter wavelengths, suggesting that the magnetic field is even more ordered in the
mllllmelcr rddl() core than it is further downstream in the jet. The observed polarization position angle (or electric
in the core is ~39°, which confirms the trend that the EVPA slowly increases from
centimeter to millimeter wavelengths. With the aid of multi-frequency VLBI observations, we argue that this
EVPA change is associated with the frequency-dependent core position. We also report a serendipitous detection of
a sub-mlJy source in the field of view, which is likely to be a submillimeter galaxy.

Key words: galaxies: active — galaxies: jets — galaxies: individual (3C 286) — radio continuum: galaxies



Successful ALMA proposal: 2016.1.00112.S

The “Earth-rotation Polarimetry”

- We need multifrequency polarization observations of the target source at three bands (band 4,6,7)
- It takes about three hours to properly calibrate polarization of ALMA at each band -> too large amount of
observing time.

- We instead proposed to use the Earth-rotation Polarimetry, which can be done with a much shorter
integration time.

| Ay for LST offset from transit [deg]
Bane. oy () g (M) Ohour 1hour 2hour 3 hour

4 2.0 0.10 0.88 1.01 4.06 29.04
6 1.5 0.14 0.90 1.26 8.34 37.63
7 1.2 0.20 0.97 208 19.60 43.84




How to write good proposals?

ALMA’s gUidelineS for reviewers (https://almascience.nrao.edu/proposing/alma-proposal-review/quidelines-for-reviewers)

Reviewers should assess the scientific merit of the proposals to the best of their ability using the following
criteria:

The overall scientific merit of the proposed investigation and its potential contribution to the advancement of scientific
knowledge.

e Does the proposal clearly indicate which important, outstanding questions will be addressed?

e Will the proposed observations have a high scientific impact on this particular field and address the specific science
goals of the proposal? ALMA encourages reviewers to give full consideration to well-designed high-risk/high-impact
proposals even if there is no guarantee of a positive outcome or definite detection.

e Does the proposal clearly describe how the data will be analyzed in order to achieve the science goals?

The suitability of the observations to achieve the scientific goals.

e Is the choice of target (or targets) clearly described and well justified?

e Are the requested signal-to-noise ratio, angular resolution, largest angular scale, and spectral setup sufficient to
achieve the science goals and well justified?

e Does the proposal justify why new observations are needed to achieve the science goals?

[ ]


https://almascience.nrao.edu/proposing/alma-proposal-review/guidelines-for-reviewers
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ALMA’s guidelineS for reviewers (https://almascience.nrao.edu/proposing/alma-proposal-review/quidelines-for-reviewers)

Reviewers should assess the scientific merit of the proposals to the best of their ability using the following
criteria:

The overall scientific merit of the proposed investigation and its potential contribution to the advancement of scientific
knowledge.

e Does the proposal clearly indicate which important, outstanding questions will be addressed?

e Will the proposed observations have a high scientific impact on this particular field and address the specific science
goals of the proposal? ALMA encourages reviewers to give full consideration to well-designed high-risk/high-impact
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The suitability of the observations to achieve the scientific goals.
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e Are the requested signal-to-noise ratio, angular resolution, largest angular scale, and spectral setup sufficient to
achieve the science goals and well justified?

e Does the proposal justify why new observations are needed to achieve the science goals?

[ ]


https://almascience.nrao.edu/proposing/alma-proposal-review/guidelines-for-reviewers

Successful ALMA proposal: 2016.1.00112.S

Model 1: The radio cores are tau=1 surfaces?

-> RM is expected to increase with observing frequency.
Model 2: The radio cores are standing shocks?

RM neBHdl

-> RM is expected to be constant over frequency.
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- The core-shift effect is observed at frequencies lower than a
few hundred GHz due to the opacity of the jet downstream the
recollimation shock.

- At high enough frequencies (> a few hundreds GHz), no
more frequency dependence of RM is expected as the
emission from the recollimation shock is dominated.

Based on KVN 22/43/86 GHz observations + optical archival data



How to write good proposals?

ALMA’s gUidelineS for reviewers (https://almascience.nrao.edu/proposing/alma-proposal-review/quidelines-for-reviewers)

Reviewers should assess the scientific merit of the proposals to the best of their ability using the following
criteria:

The overall scientific merit of the proposed investigation and its potential contribution to the advancement of scientific
knowledge.

e Does the proposal clearly indicate which important, outstanding questions will be addressed?

e Will the proposed observations have a high scientific impact on this particular field and address the specific science
goals of the proposal? ALMA encourages reviewers to give full consideration to well-designed high-risk/high-impact
proposals even if there is no guarantee of a positive outcome or definite detection.

e Does the proposal clearly describe how the data will be analyzed in order to achieve the science goals?

The suitability of the observations to achieve the scientific goals.

e Is the choice of target (or targets) clearly described and well justified?

e Are the requested signal-to-noise ratio, angular resolution, largest angular scale, and spectral setup sufficient to
achieve the science goals and well justified?

e Does the proposal justify why new observations are needed to achieve the science goals?
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https://almascience.nrao.edu/proposing/alma-proposal-review/guidelines-for-reviewers

Successful ALMA proposal: 2016.1.00112.S

The “Earth-rotation Polarimetry”
- We need multifrequency polarization observations of the target source at three bands (band 4,6,7)

- It takes about three hours to properly calibrate polarization of ALMA at each band -> too large amount of
observing time.
- We instead proposed to use the Earth-rotation Polarimetry, which can be done with a much shorter
integration time.
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H. NaGar', K. NAKANISHI

ABSTRACT

We present full-polarization observations of the compact, steep-spectrum radio quasar 3C 286 made with the
Atacama Large Millimeter and Submillimeter Array (ALMA) at 1.3 mm. These are the first full-polarization
ALMA observations, which were obtained in the framework of Science Verification. A bright core and a south—
west component are detected in the total intensity image, similar to previous centimeter images. Polarized emission
is also detected toward both components. The fractional polarization of the core is about 17%; this is higher than
the fractional polarization at centimeter wavelengths, suggesting that the magnetic field is even more ordered in the
mllllmelcr rddl() core than it is further downstream in the jet. The observed polarization position angle (or electric
in the core is ~39°, which confirms the trend that the EVPA slowly increases from
centimeter to millimeter wavelengths. With the aid of multi-frequency VLBI observations, we argue that this
EVPA change is associated with the frequency-dependent core position. We also report a serendipitous detection of
a sub-mlJy source in the field of view, which is likely to be a submillimeter galaxy.

Key words: galaxies: active — galaxies: jets — galaxies: individual (3C 286) — radio continuum: galaxies
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ALMA’s gUidelineS for reviewers (https://almascience.nrao.edu/proposing/alma-proposal-review/quidelines-for-reviewers)

Reviewers should assess the scientific merit of the proposals to the best of their ability using the following
criteria:

The overall scientific merit of the proposed investigation and its potential contribution to the advancement of scientific
knowledge.

e Does the proposal clearly indicate which important, outstanding questions will be addressed?

e Will the proposed observations have a high scientific impact on this particular field and address the specific science
goals of the proposal? ALMA encourages reviewers to give full consideration to well-designed high-risk/high-impact
proposals even if there is no guarantee of a positive outcome or definite detection.

e Does the proposal clearly describe how the data will be analyzed in order to achieve the science goals?

The suitability of the observations to achieve the scientific goals.

e Is the choice of target (or targets) clearly described and well justified?

e Are the requested signal-to-noise ratio, angular resolution, largest angular scale, and spectral setup sufficient to
achieve the science goals and well justified?

e Does the proposal justify why new observations are needed to achieve the science goals?
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https://almascience.nrao.edu/proposing/alma-proposal-review/guidelines-for-reviewers

Successful ALMA proposal: 2016.1.00112.S

The target source PKS 1510-089: one of the brightest sources in the gamma-ray sky. Indication of the
existence of a recollimation shock. Compact geometry (less confusion). Being monitored with the KVN.
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goals of the proposal? ALMA encourages reviewers to give full consideration to well-designed high-risk/high-impact
proposals even if there is no guarantee of a positive outcome or definite detection.
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Successful ALMA proposal: 2016.1.00112.S

The “Earth-rotation Polarimetry”

- We need multifrequency polarization observations of the target source at three bands (band 4,6,7)
- It takes about three hours to properly calibrate polarization of ALMA at each band -> too large amount of
observing time.

- We instead proposed to use the Earth-rotation Polarimetry, which can be done with a much shorter
integration time.
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goals of the proposal? ALMA encourages reviewers to give full consideration to well-designed high-risk/high-impact
proposals even if there is no guarantee of a positive outcome or definite detection.

e Does the proposal clearly describe how the data will be analyzed in order to achieve the science goals?

The suitability of the observations to achieve the scientific goals.

e Is the choice of target (or targets) clearly described and well justified?

e Are the requested signal-to-noise ratio, angular resolution, largest angular scale, and spectral setup sufficient to
achieve the science goals and well justified?

e Does the proposal justify why new observations are needed to achieve the science goals?
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https://almascience.nrao.edu/proposing/alma-proposal-review/guidelines-for-reviewers

Successful ALMA proposal: 2022.1.00750.V

The Global Millimeter VLBI Array
(GMVA)

wavelength: 3 mm
angular resolution: ~ 40 uas

ALMA recently joined the GMVA,
providing super-sensitive very long
North-South baselines.



Maximizing angular resolution through ALMA as a VLBI station
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ALMA: Interferometers. “Multiply” (cross-correlation) the signals received at each antenna.
However, you can “add” the signals received at each antenna. Then, ALMA serves as a single,
super-sensitive station. The signal received at this station can be cross-correlated with the signals
received at other stations that are located very far from ALMA.



Maximizing angular resolution through ALMA as a VLBI station
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The Event Horizon Telescope

wavelength: 1.3 mm
resolution: ~20 uas

The 1dea was already there about
~25 years ago. But it was not
possible to build this array until
ALMA came.



Maximizing angular resolution through ALMA as a VLBI station

The first-ever image of a supermassive black hole revealed by the EHT.

The image of the M87 black hole observed
with the Event Horizon Telescope (EHT)
published in April 2019



Maximizing angular resolution through ALMA as a VLBI station

The first-ever image of a supermassive black hole revealed by the EHT.
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Maximizing angular resolution through ALMA as a VLBI station

The first-ever image of a supermassive black hole revealed by the EHT.
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Maximizing angular resolution through ALMA as a VLBI station

The first-ever image of a supermassive black hole revealed by the EHT.
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Successful ALMA proposal: 2022.1.00750.V

Lu et al. (2023, Nature)

M87 - GMVA+ALMA 2018 i EHT+ALMA 2017
3.5 mm : 1.3 mm
+—> : +—>
8.4 Rs ; 5.2 Rs
CLEAN - log scale SMILI — linear scale : linear scale

- The GMVA+ALMA image presents a limb-brightened jet that emerges from the core at a very wide opening angle.
- A ring-like structure is detected in the core for the first time.
- The ring size is ~50% larger than the EHT ring size.



Maximizing angular resolution through ALMA as a VLBI station

The first-ever image of a supermassive black hole revealed by the EHT.
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GMVA+ALMA+GLT observation of M87 in 2018

0.1 mas The ring size at 3.5 mm is ~50% larger than that at 1.3 mm.
~13Rs The 3.5 mm ring is more symmetric than the 1.3 mm ring.

GMVA 3.5 mm EHT 1.3 mm

4> <>
~8.4 Rs ~5.2 Rs

Log scale Linear scale Linear scale



“Photon ring” and “Black Hole Shadow”
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A Multicolor View of a Black Hole

Credit: EHT Collaboration



A Multicolor View of a Black Hole

1. Gravitationally Lensed Ring

- Diameter ~ 5.2 Rs

- South 1s brighter than North

- Optically thin at 230 GHz (EHT), but
optically thick at 86 GHz (GMVA)

2. Outer accretion flows

- Diameter > 5.2 Rs

- Less Beaming Effect

- Bright at 86 GHz (GMVA), and faint
at 230 GHz (EHT)

Credit: EHT Collaboration



A Multicolor View of a Black Hole

1. Gravitationally Lensed Ring

- Diameter ~ 5.2 Rs

- South 1s brighter than North

- Optically thin at 230 GHz (EHT), but
optically thick at 86 GHz (GMVA)

2. Outer accretion flows

- Diameter > 5.2 Rs

- Less Beaming Effect

- Bright at 86 GHz (GMVA), and faint
at 230 GHz (EHT)

Credit: EHT Collaboration



A Multicolor View of a Black Hole

v=1.0e+10Hz
=3.0e+01mm

Credit: CK Chan



What constitutes the observed ring-like structure?
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- The ring-like structure revealed by GMVA+ALMA at 86 GHz indicates the accretion structure that was
not very evident in the EHT 230 GHz images.
- We don’t see clear brightness asymmetry as the emission is dominated by the outer accretion disk.



GMVA 3.5 mm EHT 1.3 mm

Significant contribution from Larger Diameter &
the outer part of the Accretion Disk Symmetric Brightness



A Multicolor View of a Black Hole

GMVA+ALMA
43/86 GHz
(PI: J. Park)

-+

EHT
230/345 GHz

in 2024/2025



Successful ALMA proposal: 2022.1.00750.V

Description of Observations

- The Need for ALMA

: We cannot resolve the ring at 86 GHz without ALMA
- Why Cycle 9?

: ALMA-VLBI at band 7 (345 GHz) 1s available for the first time in Cycle 9.
- Scientific Impact

: The first-ever multicolor view of the M&87 black hole.



Lessens Learnt from 2024.1.01311.V

Project: observing NGC 315 with global mm-VLBI including ALMA

- 2021.1.00063.V (Cycle 8, rejected)
- 2022.1.01236.V (Cycle 9, rejected) Co:‘f,fj,i‘(;ﬂfui‘,ﬁ",{:g";&é :
- 2023.1.01120.V (Cycle 10, rejected) -

- 2024.1.01360.V (Cycle 11, accepted!)

The main scientific objective is to
investigate the edge-brightening of the jets
at the innermost scales.

— Why were the proposal rejected three
times but accepted in Cycle 117




Lessens Learnt from 2024.1.01311.V
Park et al. (2024, ApJL)
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If the edge-brightening phenomenon is observed in the jet base using EHT+ALMA, it
would allow us to rule out the jet model that has been considered the standard in the field
(cited over 500 times since 2005).

— Potential to trigger a paradigm shift in our understanding of AGN jets.



Lessens Learnt from 2024.1.01311.V

Predicted
Models EHT+ALMA Images

Non-EHT+ALMA
Images

Ty

M Core emission detected
close to the black hole

1. The fast-core and slow-edge model
(a conventional model often invoked in the literature)

1500 1000 500 -00 -500 -100.0 -150.0 -200.

M No core emission
detected in the jet

2. Enhanced edge emissivity model
(a novel alternative model)



How do | know if | wrote a good proposal or not?

| would suggest you to do the following before submission (Please keep in mind
that there is no golden rule of thumb though).

1.  Show your proposal to your colleagues and friends.

2. If it takes more than 10 minutes for them to read the proposal, then probably
your proposal is not very strong.

3. If they could not understand the proposal very well and ask you questions
regarding the basics of the proposal, then probably your proposal is not very
strong.

4. If they think that your proposal is good but is not impressive, then probably
your proposal is not very strong.

Please keep in mind that the oversubscription rate for ALMAis 7:1 (and 8:1)



Summary

- Just follow the guidelines provided by ALMA!

- Be friendly to anonymous and non-expert reviewers. The same applies to all kinds

of applications (budget proposal, job application, and so on).
- Never give up!



