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1. General tips — start, duplication, capability
Just in case you haven't finished these steps yet…
- Start early (>1 month before). 
- "almascience.org" à Observing à Highest Priority Projects
- "almascience.org" à Documentation
- OT à Control and Performance à Planning and Time Estimate

Reviewers ask why 
you need new data?



1. General tips — title, abstract

With concise questions and solutions, excite the reviewers!

Determining the period when the first galaxies emerged from a dark intergalactic medium 
represents a fundamental milestone in assembling a coherent picture of cosmic history.
Recent surveys of z~7-9 galaxies have revealed a population whose red Spitzer IRAC 
colours either indicate contamination from intense optical emission lines or the presence of 
a Balmer break due to a mature stellar population. Accurate redshifts are needed to 
distinguish between these two hypotheses. One example was confirmed via [O III] emission 
with ALMA at z=9.11 whose Balmer break indicates the onset of star formation occurred as 
early as z~15±2. We propose to follow up the only further similar z~9 candidate accessible 
with ALMA to determine if this initial result is a representative indicator of when galaxies 
first emerged from the Dark Ages.
Proposal 2019.1.00061.S, PI: Richard Ellis

Background
Problem
Objective
Strategy
Significance

[Example of abstract structure]



1. General tips — Impressions of a man

The initial contents can determine how to interpret the following contents.

An intelligent, industrious, impulsive, critical, stubborn, envious man.
à Stubborn/impulsive impresses that he knows what he means. 
à Intelligent/industrious is attributed to critical/envious.

An envious, stubborn, critical, impulsive, industrious, intelligent man.
à Envious/impulsive impresses that he is maladjusted.
à Envious/stubborn restricts Industrious/intelligent.

S. E. Asch 1946, The Journal of Abnormal and Social Psychology, 41, 258



1. General tips — background, introduction

A structured section, showing key points, is preferred at the start.

Motivation: What is the big picture? Why is it important?
Question: What problem are you going to solve?
Context: Why can't previous work solve it?
Objective: We need to measure…
Strategy: In this proposal, we will…

All the questions here must be addressed later in the proposal.
Don't provide a heavy discussion of background material.



1. General tips — big picture, goals, objectives

Want to observe interesting sources I found.

à Aim to determine if this initial result is a representative indicator 
of when galaxies first emerged.

What are the initial conditions of high-mass star formation?

à The form of "A (yes)" or "B (no)".
Which is more important, magnetic field vs. turbulence?
Then later, the magnetic field strength will be estimated by using... It will 
be compared with the turbulence by doing...



1. General tips — methods, targets, TJ

- Analysis, techniques, models, ALMA simulation
- Expected results and impacts: e.g., the result X prefers model A.
- In the negative case, an upper limit and its importance, for example.

Individuals: closest, largest, brightest, unique, wealth of ancillary data
Survey: all sources brighter than 10 mJy, 20 sources allow 10% accuracy of 
an index, 10 times more than the previous survey.

- Sensitivity, angular resolution, MRS, velocity resolution, line, continuum.
   Also, why not NOEMA, SMA, VLA, etc. but ALMA?
ß Easily pointed out by reviewers if you forgot justifying any of them.



1. General tips — figure, writing, anonymity
Figures:
Arrows and labels inside a figure. No big blank.
Concise caption, but the figure's idea should be conveyed without the caption.
One figure should convey only one or two ideas at most.

Writing:
Use active voice when possible: We will determine Y.
      We need new data because our previous observations are not good.

The new observation will improve this point from the previous observations.
Be quantitative: e.g., by a factor of 3.

Follow "Dual-Anonymous Guidelines" (and Guidelines for Reviewers).



2. Case I — Unique technique
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:
Earth-rotation Polarimetry. ßUnique!
(This makes multi-band pol. possible in a short time.)
Student project.
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2. Case I — Clear outcome Successful ALMA proposal: 2022.1.00750.V

Objective #1: a Multicolor View of the Black Hole Environment in M87

- What is the origin of the ring?
- If the ring emission is actually dominated by 
the photon ring at 230 GHz, then a similar 
structure is expected at 345 GHz.
- However, the ring at 86 GHz is expected to 
depend a lot on the physical conditions of the 
plasma in the accretion flows and jet.
- First-ever quasi-simultaneous observations of 
the ring-like structure at 86, 230, and 345 GHz.

Objective: First multicolor view of 
the black hole environment in M87

Accretion vs. Jet ßA vs. B!

ßPrediction visualized!

ßDistinguishable scenarios!

ALMA-VLBI at Band 7 started in this 
cycle (Cycle 9)
ßUnique technique



2. Case I — Graveyard behind success

Project: observing NGC 315 with global mm-VLBI including ALMA
The main scientific objective is to investigate the edge-brightening of the 
jets at the innermost scales.

- 2021, Cycle 8, rejected
- 2022, Cycle 9, rejected
- 2023, Cycle 10, rejected
- 2024, Cycle 11, accepted!

Lessens Learnt from 2024.1.01311.V
Park et al. (2024, ApJL)

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.

Between Cy10 and 11, VLBA and GVA results 
suggested the edge-brightening on a large scale.



3. Case II — Justification from big picture
Big picture
To reveal the effect of group environment on molecular gas and SF 
activities of galaxies. ß Ambitious!

Objectives 
(1) Morphological correlation between ACA CO and HI à whether
environmental processes can change the distribution of both CO and HI. 
(2) Relationship between the SFR surface density (UV) and the gas surface 
density (CO) à whether group and field galaxies follow the same SF mode. 

Targets
Resolvable down to sub-kpc, late-type galaxies, M* = 109 – 1011 Mo, within 
1.5 × Rvir and 3 × σv. ß Quantitative!



3. Case II — Advantage of ancillary data

Multiwavelengths are used for a comprehensive 
understanding of the physical properties of galaxies.

- Molecular gas (ALMA)
- HI gas (ASKAP/VLA)
- Stellar component (optical & IR)
- Star formation activity (Hα, UV, IR) 



3. Case II — Here is also a graveyard

Dr. Bumhyun Lee continuously tried the same proposal reflecting the 
reviewers' comments.
- The original proposal in Cycle 8 2021 à declined
- Retry based on the review in Cycle 8 2021 Supplemental Call à declined
- Retry based on the review in Cycle 9 à accepted

Accepted proposals are often declined before their success.
Keep modifying your proposals (not only minor changes) and trying!



4. Case III — History of one of my proposals

Protostars
in Taurus

12CO component are similar to those of C18O (J = 2–1), as will
be shown later.

The compactness of the continuum emission with its position
angle perpendicular to the outflow axis suggests that the
continuum emission arises from a compact disk and the major
axis of the expected disk should be at P.A. = 73° (white dashed
line in Figure 1). Although the uncertainty of the elongation
direction of the continuum emission is relatively large (±16°),
we hereafter adopt this position angle as the disk major axis
around TMC-1A. The ratio of minor axis to major axis
corresponds to the inclination angle of i = 42° and 55° if
assuming a geometrically thin disk and H/R = 0.2,
respectively.

3.2. C18O J = 2–1

C18O (J = 2–1) is detected at more than a 3σ level at LSR
velocities ranging from 2.7 to 10.4 km s 1- . In Figure 4, the
moment 0 (MOM0) map integrated over this velocity range is
shown in white contours, overlaid on the moment 1 (MOM1)
map shown in color. The overall distribution of the C18O
integrated intensity exhibits an elongated structure almost
perpendicular to the molecular outflow, with a peak located at
the protostar position. The deconvolved size of MOM0 map is
3 3 ± 0 1 × 2 2 ± 0 1 with P.A. = 67° ± 2°. This
morphology showing elongation perpendicular to the outflow
axis (P.A. = −17°) indicates that the C18O emission mainly
traces a flattened envelope around TMC-1A, as was also
suggested by Yen et al. (2013). In addition, there are weak
extensions to the north, the northwest, and the east. The overall
velocity gradient is seen from northeast to southwest, which is
almost perpendicular to the outflow axis. These results are quite
consistent with previous observations in C18O (J = 2–1) using
SMA (Yen et al. 2013), although their map did not show the
weak extensions detected in our ALMA observations.
In order for us to see more detailed velocity structures, channel

maps shown in Figure 5 are inspected. At high velocities, VLSR �
4.9 km s 1- and �7.9 km s 1- (which are blueshifted and red-
shifted, respectively, by more than 1.5 km s 1- with respect to
the systemic velocity of 6.4 km s 1- ), there are compact emissions
with strong peaks located nearby the protostar position. The
sizes of these emissions are smaller than ∼3″ or 420 AU. The
peaks of these emissions are located on the east side of
the protostar at blueshifted velocities, while those for
redshifted velocities are located on the west side, making a
velocity gradient from east to west. This direction is roughly
perpendicular to the outflow axis (P.A. = −17°). On the other
hand, at lower blueshifted and redshifted velocities (5.0 km s 1- �
VLSR � 6.0 km s 1- ), extended structures become more dominant.
At lower blueshifted velocities, structures elongated from
northwest to southeast with additional extensions to the north-
eastern side and the southern side appear, while at lower

Figure 2.Moment 0 (white contours) and 1 (color) maps of the 12CO (J = 2–1)
emission in TMC-1A. Contour levels of the moment 0 map are −3, 3, 6, 12,
24, ... × σ, where 1σ corresponds to 0.034 Jy beam 1- km s 1- . A plus sign
shows the position of the central protostar (continuum emission peak). A filled
ellipse at the bottom left corner denotes the ALMA synthesized beam;
1 02 × 0 90, P.A. = −178°. 12CO clearly traces the molecular outflow from
TMC-1A, and the axis of the outflow (∼ −17°) is shown with a dashed line.

Figure 3. PV diagrams of the 12CO (J = 2–1) emission in TMC-1A along the
outflow axes (PA = −17°). Contour levels are 6σ spacing from 3σ (1σ = 20
mJy beam 1- ). Central vertical dashed lines show the systemic velocity
(Vsys = 6.4 km s 1- ), and central horizontal dashed lines show the central
position.

Figure 4.Moment 0 (white contours) and 1 (color) maps of the C18O (J = 2–1)
emission in TMC-1A. Contour levels of the moment 0 map are −3, 3, 6, 12,
24, ... × σ, where 1σ corresponds to 8.1 mJy beam 1- km s 1- . A plus sign
shows the position of the central protostar (continuum emission peak). A filled
ellipse at the bottom left corner denotes the ALMA synthesized beam;
1 06 × 0 90, P.A. = −176°. Blue and red arrows show the direction of the
molecular outflow from TMC-1A observed in 12CO (J = 2–1) line (Figure 2).
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Figure 1. Line profiles of C18O 2–1 and SO 65–54 obtained at the central star position within an area of 0.′′75 × 0.′′75. The vertical dashed line in each panel shows
the systemic velocity of 5.9 km s−1. Observed line profiles are shown in black lines, whereas those calculated by models are shown in red lines. C18O line profiles are
presented in panels (a) and (c), whereas SO line profiles are presented in panels (b) and (d).
(A color version of this figure is available in the online journal.)
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Figure 2. Integrated intensity (moment 0) shown in contours and intensity-weighted mean velocity (moment 1) maps shown in color of C18O 2–1 (left-hand side) and
SO 65–54 (right-hand side). Contours are drawn from 3σ to 15σ in steps of 3σ and in steps of 5σ for more than 15σ . The cross and the blue ellipse at the bottom right
corner in each panel show the position of the central protostar L1527 IRS and the synthesized beam.
(A color version of this figure is available in the online journal.)

through the line perpendicular to the rotation axis (Figure 3(a))
clearly demonstrates that the rotation is differential with a larger
angular velocity at a smaller radius.

The total integrated intensity of C18O is measured to be
2.7 Jy km s−1, from which the total H2 gas mass of the C18O
envelope is estimated to be 1.1 × 10−3 M⊙, on the assumption
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Figure 3. Moment 0 map (contour) overlaid on the moment 1 map (color) of the C18O (2–1) emission in L1489 IRS. A filled ellipse in the bottom right corner denotes
the beam size. A cross shows the protostellar position. Contour levels are from 3σ to 15σ in steps of 3σ , from 15σ to 50σ in steps of 5σ , and then from 50σ to 90σ
in steps of 10σ , where 1σ is 10 mJy beam−1 km s−1.
(A color version of this figure is available in the online journal.)

Figure 4 shows the velocity channel maps of the C18O
emission in L1489 IRS. The C18O emission is detected above the
3σ level over 62 velocity channels from V = −5.1 to 5.0 km s−1,
and we binned 3 channels together to reduce the total number of
panels for presentation. At V ! −2.9 km s−1 and "2.6 km s−1,
the C18O emission shows a compact, single-peaked blob to
the east and the west of the protostar, respectively. From V =
−2.4 to −1.4 km s−1, an additional emission component to the
northeast of the inner compact blob becomes apparent. Around
the systemic velocity (V = −0.88 to 0.12 km s−1), the C18O
emission is elongated toward the southeast, the direction of
the blueshifted molecular outflow, and thus in these velocities
the C18O emission is likely contaminated by the outflow. The
brightest emission peaks at these velocities, however, appear
to be associated with the central protostar. At V = 0.62 and
1.1 km s−1, the C18O emission shows an extended, curved
structure to the southwest. At V = 1.6 and 2.1 km s−1, two
emission components appear; the one closer to the protostar
appears to be the same component as that seen in the highest
redshifted velocities (V " 2.6 km s−1), and the other is originated
from the curved feature.

To present the main features of the C18O emission at different
velocities, in Figure 5 we show the moment 0 maps of the C18O
emission integrated over three velocity regimes, high velocities
(V = −5.1 to −2.5 km s−1 and 2.5 to 5.0 km s−1), medium
velocities (V = −2.4 to −1.0 km s−1 and 0.6 to 2.3 km s−1),
and low velocities (V = −0.9 to 0.5 km s−1). The high-velocity
C18O emission shows blueshifted and redshifted compact blobs

with sizes of ∼0.′′7 (∼100 AU) and positional offsets of ∼0.′′6
(∼80 AU) to the east and the west of the protostar, respectively.
The position angle of the axis passing through the peak positions
of these two blobs is ∼70◦, consistent with the elongation of the
observed 1.3 mm continuum emission. The high-velocity 12CO
(Figure 2) and C18O emission show similar elongations and
directions of the velocity gradients, and both likely trace the
inner part (∼100 AU scale) of the rotational motion seen on
hundreds of AU scale (Brinch et al. 2007b; Yen et al. 2013).
The medium-velocity C18O emission exhibits blueshifted and
redshifted peaks located at ∼2′′ (∼280 AU) to the northeast
and the southwest, respectively, and shows an elongation with
a position angle of ∼55◦. The protrusions seen in Figure 3 are
clearly seen at the medium velocities. The low-velocity C18O
emission shows a central component close to the protostar as
well as extensions toward the direction of the blueshifted outflow
at both the redshifted and blueshifted velocities. The extensions
at the low velocities are likely related to the outflow.

3.4. SO (56–45) Emission

Figure 6 shows the moment 0 and 1 maps of the SO (56–45)
emission in L1489 IRS. The SO emission is elongated from
northeast to southwest and exhibits a clear velocity gradient
along the major axis as in the case of the C18O emission.
Figure 7 shows the velocity channel maps of the SO emission.
The SO emission is detected above the 3σ levels over 35 velocity
channels from V =−2.6 to 3.1 km s−1, and we binned 3 channels
together to reduce the total number of the panels for presentation.
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ALMA in the 12CO J=2−1 (230.538 GHz), SO
JN=65−54 (219.949 GHz), and C18O J=2−1 (219.560
GHz) lines and the 1.3 mm continuum. Serpens Main,
extending over a scale of 104 au, is a good target for this
purpose because it has a high number density of protostars and
a high protostellar fraction (Li et al. 2019), suggesting that this
region is in an early evolutionary state with active disk
formation. The distance to Serpens Main is 429 pc (Dzib et al.
2011). Our targets are the submillimeter condensations SMM2,
SMM4, SMM9, and SMM11 identified with the James Clerk
Maxwell Telescope (JCMT; Davis et al. 1999).

Figure 1 shows an entire map of Serpens Main including the
submillimeter condensations. Serpens Main consists of the
northwest and southeast subclusters, as shown in the 850 μm
map. The Class 0 protostar S68N is the 70 μm source at the
center of the westernmost ALMA field of view (FoV) near “9”
in Figure 1. SMM9 is elongated from S68N to the northeast at
850 μm (Figure 1). SMM11 is located in a 0.1 pc scale filament
extended from the southeast subcluster to the south identified
by observations in N2H

+ J=1−0 using the Combined Array
for Research in Millimeter-wave Astronomy (CARMA) (Lee
et al. 2014). Spitzer observations identified Class 0 protostars in
SMM2, SMM4, and SMM9, and Class I protostars in SMM2,
SMM9, and SMM11 (Dunham et al. 2015). In addition, one
Class 0 protostar was identified in SMM11 by recent
observations using CARMA (Lee et al. 2014) and ALMA (Aso
et al. 2017a) at millimeter wavelengths. The ALMA observa-
tions also identified two other Class 0 protostars, SMM4A and
SMM4B, revealing a ∼500 au-sized disk around SMM4A (Aso
et al. 2018). JCMT observations found several 12CO outflows
over the entire region of Serpens Main (Davis et al. 1999).
The fractional abundance of C18O relative to H2 is also

estimated from JCMT and Institut de radioastronomie milli-
métrique (IRAM) 30 m observations to be (2–10)×10−8 in
this region, which is ∼10 times lower than the canonical
interstellar value (Duarte-Cabral et al. 2010).
This paper is organized as follows. Our ALMA observations

and data reduction are described in Section 2. In Section 3, we
present the results of the continuum and molecular lines
derived from the ALMA observations in 16 sources, and divide
them into Groups 1, 2, and 3. The spectral energy distributions
(SEDs) of two Group 1 sources are also shown here. Further
analyses are performed in Section 4 to investigate the
morphology and velocity structures of the Group 1 outflows,
Jeans instability of the Group 2 members, and the fractional
abundance of C18O for all the groups. Evolutionary trends in
the Group 1 members and nature of Group 3 will be discussed
in Section 5. We present a summary of the results in Section 6.

2. ALMA Observations

We observed five regions, highlighted by the cyan circles in
Figure 1, in Serpens Main using ALMA in Cycle 3 on 2016
May 19 and 21. The results of the SMM11 and SMM4
condensations were reported in Aso et al. (2017a) and Aso
et al. (2018), respectively. This paper reports comprehensive
results including all the detected sources. The on-source
observing times for each FoV except SMM4 were 4.5 and
9.0 minutes for the first and the second days, respectively;
those for SMM4 were 4.5 and 10.5 minutes, respectively. The
numbers of 12 m antennas were 37 and 39 fir the first and the
second days, respectively, and the antenna configuration of
the second day was more extended than that of the first day. The
minimum projected baseline length was 15 m. This minimum
projected baseline limits the response of our observations; if
observed emission is a Gaussian component with an FWHM of
8 0 (3400 au), ∼50% of its flux is missed. (Wilner &
Welch 1994). Spectral windows for the 12CO (J=2−1),
C18O (J=2−1), and SO (JN=65−54) lines have 3840,
1920, and 960 channels covering 117, 59 and 59 MHz
bandwidths at frequency resolutions of 30.5, 30.5, and
61.0 kHz, respectively. When maps are generated, 32, 2, and
4 channels are binned for the 12CO, C18O, and SO lines and the
resultant velocity resolutions are 1.27, 0.083, and 0.33 -km s 1,
respectively. Two other spectral windows covering 216–218
GHz and 232–234 GHz were assigned to the continuum
emission.
All imaging was carried out with Common Astronomical

Software Applications (CASA); the CASA version for the
calibration procedure is 4.7.0. The visibilities were Fourier-
transformed and CLEANed with a Briggs robust parameter of
0.0 and a threshold of 3σ for all the lines and continuum data.
Multi-scale CLEAN was adopted, where CLEAN components
were point sources or Gaussian sources with an FWHM
of ∼1 5.
We also performed self-calibration for the continuum data of

the fields of SMM11 and SMM4 using tasks in CASA (clean,
gaincal, and applycal). Only the phase was calibrated first, with
a solution interval of three scans (∼18 s). Then, using the
derived table, the amplitude and the phase were calibrated
together. Successful self-calibration improved the rms noise
level of the continuum maps by a factor of ∼2. The obtained
calibration tables for the continuum data were also applied to
the line data. We did not adopt the self-calibrated results for the
other three fields because the rms noise level was not improved

Figure 1. Serpens Main at JCMT 850 μm (contours) and Herschel 70 μm
(color). Contour levels are from 3σ to 15σ in 3σ steps and from 15σ in 15σ
steps, where 1σ corresponds to -0.15 Jy beam 1. The pixel size of the Herschel
image is 3 2. The green marks indicate YSO positions identified by Spitzer
observations (Dunham et al. 2015). Submillimeter continuum condensations
(Davis et al. 1999) are labeled with numbers. The cyan circles indicate the
FWHM of the primary beams in our ALMA observations. The filled ellipse at
the bottom left corner denotes the JCMT beam size (14″).
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Extension to the 
south, young region 
Serpens Main

- Class 0 with outflows
- Compact, no outflow

- Starless
Turbulence vs. gravity for 
multiple/binary formation.

Declined.
The main weakness seems a 
vague link to understandings 
of the whole star formation.



4. Case III — Power of idea

Dr. Changwon Lee kindly showed his interest when I presented this result 
at a seminar in KASI. He pointed out that their low fluxes suggest very low 
core masses. Then he said,

"They must be pre-Brown-Dwarf cores."
The 13CO is expected to trace the filamentary structure because CO molecules are not frozen-out

with low densities outside the cores. Even if CO molecules are frozen out, the N2H+ line can trace
the filamentary structure in such a case.

Low mass
protostar

pre-BD

(a) Pre-BD can acquire 
mass and thus grow.

(b) Protostars rob 
mass for pre-BD

Figure 4: Line-of-sight (LoS) velocity
fields in two di↵erent cases; blue and
red denotes blue- and redshifted LoS ve-
locities. (a) Mass is supplied to a pre-
BD core. In this case, the neighboring
protostars do not interrupt mass accre-
tion onto the pre-BD core. (b) Mass
is robbed by the neighboring protostars.
In this case, the clustering environment
contributes to BD formation.

The requested largest angular scale (LAS) 1000 is larger than the CARMA beam 700 (3000 au).
Thus, we will investigate the mass, velocity structure, and velocity width on a scale larger than the
LAS by using the CARMA data. Even larger scales can also be studied by referring to the JCMT
and IRAM 30 m observations (450 and 850 µm; Davis et al. 1999, C18O/13CO 1-0, 2-1, and 3-2;
Duarte-Cabral et al. 2010).

3 Observing Strategy

The spatial angular resolution 100 (440 au) can distinguish emission from each core (contours in Figure
3b). The requested velocity resolution 0.098 km s�1 is similar to the previous ALMA observations
and can resolve the velocity widths of c3 and c5 (FWHM=0.31 and 0.49 km s�1 in Figure 1), as well
as the thermal velocity width in the prestellar environment, i.e., T = 10 K.
The CARMA N2H+ map (Figure 3a) shows the filamentary structure is detected at 2.0 K km s�1

over 2 km s�1, and thus the average brightness is 1.0 K or 350 mJy/700. The requested sensitivity, 0.33
K (2.35 mJy), will detect the N2H+ emission at a 3� level if the emission is spatially uniform. In such
a case, we will increase S/N to > 6 by smoothing the image to a 200 beam, as explained in Technical
Justification. The 200 beam can distinguish the filamentary structure and nearby protostars (color
in Figure 3b). The same sensitivity 0.4 K is requested for the 13CO J = 1 � 0 line. The brightness
temperature of the 13CO J = 1� 0 line is expected to be ⇠ 3 K with the kinetic temperature 10 K,
the H2 density 104 cm3, and the abundance ratio 13CO/C18O=7, when the brightness temperature
of the C18O J = 2 � 1 line is Tb ⇠ 3 K (Figure 1b and 1c). Tb ⇠ 3 K may be reduced to ⇠ 0.6 K
when observed with the 100 beam. As a result, the 13CO J = 1�0 emission will be detected at > 10�
in the filamentary structure. At present, only ALMA can achieve these high sensitivity and high
angular resolution at Band 3 with reasonable observing time.

4 References

•Aikawa et al. 2008, ApJ, 674, 993; •Alves et al. 2007, A&A, 462, 17; •André et al. 2012, Science,
337, 69; •Andrews & Williams 2005, ApJ, 631, 1134; •Aso et al. 2019, ApJ, 887, 209; •Chabrier
2002, ApJ, 567, 304; •Dunham et al. 2015, ApJS, 220, 11; •Hacar & Tafalla 2011, A&A, 533, A34;
•Lee et al. 2014, ApJ, 797, 76; •Li et al. 2019, ApJ, 871, 163; •Padoan & Nordlund 2004, ApJ, 617,
559; •Stamatellos & Whitworth 2009, MNRAS, 400, 1563; •Vázquez-Semadeni et al. 2019, MNRAS,
490, 3061
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Strengths for bad scores sound more 
specific than for good scores.
à Finding specific strengths does not 
change reviewers' impressions better.
Need a good first impression.Tailored figure showing 

"A or B" question.



4. Case III — Graveyard...
Cycle3    — Taurus to SerpensB

Cycle5    — Serp follow-up
Cycle6    — Serp follow-up, Three in Serp,
                         Pol. in TMC-1A (Taurus)B

Cycle7    — Pol. in a Serp outflowB, Class 0 in Serp,
                         Prestellar in Serp, Compact in Serp
Cycle8    — Prestellar in SerpB, Binary in Serp,
                         TMC-1A pol. follow-up
Cycle9    — TMC-1A pol. follow-up, Streamer in eDisk
Cycle10 — TMC-1A pol. follow-up, Streamer in eDisk,
                         Multi-band in TMC-1A
Cycle11 — TMC-1A pol. + multi-band, Streamer in eDisk

Resubmission is excluded.
BAccepted B rank.

7 related failures.
~4 proposals/yr 
including resubmission.

à Don't let failure 
discourage you!



4. Summary

ü Official documents are in ALMA Science Portal (almascience.org).

ü Good first impression by structured abstract and background.

ü Big picture and the A-or-B question.

ü Typical points reviewers point out easily.

ü Visualization of your expected outcome.

ü Successful proposals have a graveyard of failures behind them.

http://almascience.org/

