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Why to verite o proposal?
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INTHEVACUUM OFSPAGE?

You have « good scientitic question that gou want to get answered.



Why to write a proposal?

WH\: MONEY WAS In the U5A, NASA 1s the biggest tunder of
iNVENTED astronomy through research grants related

Fo sucoessful ohservetions.
SMALLER

brants are predomiant means of paying
for post-docs, PhD) posttions, and even own
salarg.

The same hecomes more and more frequent
in kurope.

© www.toonsup.com/mark

You need money (or work) ((or both)).



You have a good idea tor an observetion. Why not just do t?

Mang others also have good scienttic questions to get answered.

Resources e [imited and the competition s strong.

There 1s a significant oversubscription of the available fucilities
(oversuhscription = time requested/availahle.)

Most proposals will be rejected

Example - the call AT for Chandra
-'125 submitted proposals, 125 accepted proposals.

(the percentage of accepted proposal 1s 10-30.)



The Gost ot Doing Astronomy

Astronomical strumentation Is expensive.

Agencies need good proposals to ensure that the telescope or satellite 9
produces hest. =>| Oversubscription is good | ¢

Example. W. M. Keck Observatory (near the summit of Mauna Keq, Howait)
houses 'two telescopes, each with o 10-meter dicmeter primarg mirpor
and equipped with state-ot-the-art mstruments used tor research m
astronomy and astrophysics at optical and nfrared wavelengths.



The Gost ot Doing Astronomy

The Observatory s managed via o partnership between the founding
partners 06, Galtech, and NASA. The Keck Observertory capital costs were
borne primarily by Oaltech through two grants from the Keck

Fuunation of $70 M (1985) and §745 M (1992) and o addréronal ~$30 M "9

trom NASA.

In addtion to the operations costs, the Observatory competes for
external funding to upgrade instrumentation (including adaptive
optics) and to build new mstrumentation. The success rate i the NSF
TSI, MRT and ATT programs has been high (533 M in grants from federd!
sources and ~$17 M from private sources have been raised for Keck
instramentation and adaptive optics since 1993).




The Gost ot Doing Astronomy

The productivity ot 00 and other researchers from Keck Observetory is
very high.

Lhe discoveries from Keck nclude some of the most profound and '/ ‘
historically tmportant scienttic discoveries of the last 20 gears. ¢
J
0
00 astronomers have heen the recipient of an extraordinary number of o 5

mternational prizes including multiple Shaw, bruber, and Kavli prizes, «
MacArthur Fellowship, Gratoord Prize, Nobel Prize and the National Meddl
ot deience. Most of the prizes awarded were based on work done ct Keck.



The Gost of Doing Astronomy in Ditterent Wavelengths

Opfical.
e DSAZ (Calar Alto Observatory). 2.2 m- 3000 EOR/Night
£S0 2.2 m (La Silla)- 7,000 EOR/Night

ESO NIT (La Silla)- 10,000 EOR/Night
S0 VLT (Paranal)- 59400 EUR/Night (
HST. 39,600 EUR/hour (HST. cost was §9.6 billion hetveen 1990 and 2009) 0
0
Radio. VIBA. 740 EUR/hour (assuming butlding cost of $85 Million) S -

X-Rags. Chandra: 28,000 E0R/hour (Annucl operating cost 565 million
meluding guest observer program, and cost to launch. $2.5 hillon
depreciated over 15 yr lifetime.)



The Proposal Process

Agency or observatory sends out « call for proposals
“Announcement of Opportunity”™ (AO)

o X-rays. typically once per gear
e  Ghandra, INTEGRAL: Spring
o XMM-Neweton: Fall
o Suzaku: December
o (pfical: typically 2 times per year
e.q1., E50: 1. April for the period 1. October - 51. March
o Radio. often trimesters

Multiwavelength campaigns require signittcant planning
(you can spend/waste all of gour time writing proposls)



Proposal Sihmission

Number of proposals received
—
o
I

10.00 1.00 0.10 0.01
Days to deadline

Arrival of proposals for INTEGRAL A07 KP deadline

Proposal submission 1s usually done via wevew intertace or specialized softywre.

Make sure that the sottware works well hetore deadline !




Proposal Review

Preparation for review (around 1 month).

I, Formal checks of proposals (100-800 depending on fucility)
Joes proposal obey the rules and regulations?
e Is'the page or word [imit correct?
«  Arethe objects allowed o be proposed’?
e Isgour proposal technically feastble?

2. Proposal assigned o one of o fevr subject areas (e.q., Sbars
K-ray binaries, galaxies, etc.)
5. Proposal s sent to the specttic review panel.




Proposal Evaluation - 1

1. MWhat 1s the scientitic context of the proposed observetions?
Howr do they 11t th with and extend ongoing resecrch?

). How wll the proposed observations impact research i the
sub-tield, i the f1eld, or even i astronomy as a whole?

9. What s their value as a research project?

Y. Have the objectives heen declared o be mportant or endorsed
by a nattonal science-oriented hody’?

Discussion of any one of these tems would suftice. Alhough tlluminating something
we don"t understand s scientifically justifiable, it 7s not enough to make « proposal
competitive. This bullet s often referred €o as providing the "Big Pictire”.




Proposal Evaluation - 7
What hypothesis will be tested?

What competing scenarios will the observations likely
(istiguish between’?

Which of several interpretations is heing tested which, o
rejected, will simplity the picture signiticantly’?

I« complex model Ts heing tested, what are the criteria of
the test?

What are the tmplications for the uniqueness of the model i
the £7¢ to the proposed deta is good?




Proposal Evaluation - 3

A concise statement of €the observing plan (instrumentation,
data products, and methods of reduction and nalysis,
weecrther/seeng constraints) and spectfic scientific goals help

the TAG understand what the end result of the proposed
ohservertions.

Remember! The[ TAG s reading 25-55 proposals over « few dags, ‘so
clear, short sentences make for a hetter understanding of what the
proposer 1s setting out to accomplish.

Thq TAG 1s charged to evaluate only what s presented i the proposal
do ot assume they are an expert in gour ield.




Proposal Evaluation - 3. weathen




Proposal Evaluation - 3. weathen




Proposal Evaluction - &

Are the observations needed to vertty a newly-eannounced and
anexpected result which could attect the course of research in
o t7eld or change the current paradigm’?

Are the observations time-critical and intrequent?

Do they have to be carried out this (tri)mester?

Do they represent a target of opportunity (hard to predict hut
important scientifically)?




Proposal Evalucation - 5

Are the proposed observations particularly sutted to €the local
skies, telescopes or instrumentation?

Is the proposed telescope and nstrumentation the hest sutted
for the proposed science?

Is the proposed observing procedire adequcte?

Are the proposed ohservations parts of « dissertation?




bood numbers to keep I mind
50-60 proposals per panel

H-0 revieweers per panel

Reviewers are specialists i the general subject area, hut not i
the subject of your proposal !

Al reviewers are supposed to read all proposals

kach reviewer is primary reviewer on 10-15 proposals

\ 5

kach reviewer is secondary reviewer on another 10-15 proposals




Panel Meeting

K-ray- Depending on satellite done centrally (NASA, INTEGRAL) or
distributed throughout Europe (XMM-Neveton,.

Optical: most often done centrally (e.g., ESO).

Radio- Often done by telecon or even anongmously.

Proposals are discussed.: 10 ssminutes per proposal |

Panel votes o give new grade. At the end of the Ist day, a new

priority ordered list of proposals exists, which is already very
close €0 the fnal list.




Mter the Panel Meeting

1. Agency sends ot rejection and
acceptance letters
). 6-16 months atter proposal deadlme:

Observations are pertormed.

o  (rade A. definttively

«  brade . prohably

e (rade G: possibly (“filler target”; fillers
are needed to optimize ohserving
efficiency)

3. Typically T gear atter data are received
by PL data hecome public.

SIFTING THROUGH IDEAS AT THE “IDEAS TABLE



1Tps and Tricks: Do your Homework

. Read oand understand instructions for proposers. page Ifmit, submission
software,. . . - formaltties matter]

). Gonvince others that gour programme is interesting and mportant. This also
helps gou I formulating the proposal and gour seienttic questions.

Bad grammar,
run-on sentences,

terrible spelling - |
I can't eat Thi




1Tps and Tricks: Do your Homework

3. Check archives for scame/stmilar observations.

Y. Onderstand gour strument. Do « rough feasibility study, check visihility of
source, estimate S/N, are there other facilities gou could use?.

b.  Read the relevent documentation on the instrument gou plan to use.

Bad grammar,
run-on sentences,

terrible spelling - |
I can't eat Thi




Altitudes, Roque de los Muchachaos Obaervator&z 342 1184 28.7606N, 2326 m above sea level

LST ———>  E'25™  ghzs™ qphzs™ qiPze™ 120zs™ 1atzs™ 14Pz2™ 1sM2™ q1gtze™

5. met Twil Twil S.fize
uT = 1?}"35'" afas™ gy ahaEm
Moon (dashed): = ; ; ; ; ; 5 ; : : ; List of objects:
Coordinates: I 1 Object 5"35™ — 5723
1M45™  410°51° 5 |
|||Umindtfﬂﬂ 2% 80'} ........................... : ......................... ll ........... ‘3_
Quarkar i I %
: [ -
2l TR S S S SRR PN I Ceeeneenn e ]I._L ........ ]
Murmbers below curves | o
are Mocon Distance I -
H |
(n degrees) at the _ o @ i i b ] o

carresponding
tirnes.

40°] v

INT low shutter
lirmit (337 —»

30®

INT lowest limit
(20“) —_— = 2

WHT lowast limit

(12%) ———=
107

22 23 z4 12 3 4 il
Universal Time, starting night 31 03 2014 http://catserver.ing.iac.es/staraIt/

Processed: 2014,/03,/30 19;10:47 UT. lgaac Hewkan Group of Talsacapes, Lo Pg




I1ps and Tricks. structare i

I. - Abstract - The only thing all reviewers will reqd ! I 9
-\Me(esﬂ“

). Introduction - Why s this science interesting? What are the open
(questions? Big picture?

0. ocientitic Justitcation - Why Is gour observation interesting? How will
gou dothe analysis?

Y. Technical Feasthility - Prove that the ohservetion Is doable |

Rule ot thumb. It the 1st page is not interesting and does not state what you
want, gour proposal will not get acoepted.




Example of a successful Hinode Ohserving Proposal (HOP)
http,/ v isas.joajp/home/solar/hinode_op/hop_list.php

HINODE Operation Plan (HOP) accepted on 18-mar-10

HOP No. HOP title
HOP 0159 |CORE: Chromosphere-Corona connection

plan term 2010/04/19-2010/04/25

proposer name : De Pontieu e-mail : bdp[at]imsal.com

contact person
in HINODE name : De Pontieu e-mail : bdp[at]imsal.com
team




Example of a successful Hinode Ohserving Proposal (HOP)
http,/ v isas.joajp/home/solar/hinode_op/hop_list.php

Abstroct.

We aim to mvestigate the connection between chromospheric and coronal dynamics by exploiting recent
ohservations and analysts that have revealed the presence of ubiquitous rapid uptlows with velocities of
order 50-150 km/s i the loweer solar atmosphere (De Pontied et oL, 2009a, Mcntosh & De Pantied, 2009¢.b).
We observed signatures of these events with « broad range of maging and spectroscopic mstruments
(SOHO/SUMER, Hinode/SOT-FIS-XRT, and Sweedish Solar Telescope, SST) in the chromosphere (in the form of
spicules or RBEs -- rapid blue-shifted events, De Pontieu et al., 2009a, Rouppe van der Yoort et L., 2009)
and I the transition region (TR) and corona (in the form of blueward asymmetries of TR/coronal spectral
[ine profiles, and propagating disturbances in coronal imaging). Preliminary analysts suggests that these
uptlows are part of a previously undetected, but relentless transter of mass hetween the dense lovier
atmosphere and tenuous corona i which @ potentially signiicant amount of plasma may be heated o
coronal temperatures «f very low heights, in the upper chromosphere, TR and low corond.



Example of a successful Hinode Ohserving Proposal (HOP)
http,/ v isas.joajp/home/solar/hinode_op/hop_list.php

Abstroct.

We propose o obain coordinated measurements with SOT, KI5, XRT and SDO to address « variety of
unresolved ssues:

Do these occur «t the footpoint regions of loops across wehole active regions, or only «f the edges?
Howr do the uptlow speeds vary with temperature?

Hove weell correlerbed are the chromospheric upflove events (observed as Doppler shifts in H-alpha) €o the
faint uptlowing signals observed i the TR and corona?

How ubiquitous s the apparently sometimes quasi-periodic recurrence of these events, and on what
timescale do they recur? Have these upflow events previously been mterpreted as a signature of
propagating slow-mode magnetoacoustic veaves in corondl loops?



Example of a successful Hinode Ohserving Proposal (HOP)
http,/ v isas.joajp/home/solar/hinode_op/hop_list.php

Abstroct.

We propose o obain coordinated measurements with SOT, KI5, XRT and SDO to address « variety of
unresolved ssues:

Do these occur «t the footpoint regions of loops across wehole active regions, or only «f the edges?
Howr do the uptlow speeds vary with temperature?

Hove weell correlerbed are the chromospheric upflove events (observed as Doppler shifts in H-alpha) €o the
faint uptlowing signals observed i the TR and corona?

How ubiquitous s the apparently sometimes quasi-periodic recurrence of these events, and on what
timescale do they recur? Have these upflow events previously been mterpreted as a signature of
propagating slow-mode magnetoacoustic veaves in corondl loops?



Example of a successful Hinode Ohserving Proposal (HOP)
http,/ v isas.joajp/home/solar/hinode_op/hop_list.php

Requests.

Images with Al poly filter configuration af 30s cadence with AkG exposure for a KOV of
204 1004 . These data will allow us to track propagating disturbances in the corona. We will
mvestigate the correlation between these “blohs™ with the line asymmetries observed with the
KIS fast raster. This XRT program should be ran during the high cadence SOT-NFI/SP program for
one hour.



Example of a successful Hinode Ohserving Proposal (HOP)
http,/ v isas.joajp/home/solar/hinode_op/hop_list.php

Oher participating nstruments -

[ime window m dag: We are hoping to get STEREQ high cadence data, which means that it would
be best i the Hinode 1 hour run wias started at the beginning of the hour (STEREO high cadence
programs ran in blocks starting at the even hours. e.g., 6 to & U10)

Ttme frame. we need @ nice active region, and are hoping o use SDOJAIA data as well, so ideally
this program would ran from the middle of April onweard.



O0TENEIT0 Justitication

Is the most important part of the proposal. Here gou must explain the aim, signiticance, expected
results, impact in the research f7eld, and origiality of gour proposals.

Ansveer (o gourself).

1. Will these observertions result i good science?
). Have these observations heen done before?
3. Is ths telescope/instrument really necessary?




O0TENEIT0 Justitication

Whart kind of phenomenon o be observed, Tts signiticance and impact for the research field,
furture development of research f7eld?

What kind of sources and frequencies to be observed, why they are proposed?

Why this thstrament s required’?

What kind of observations to be necessary to achieve the scienttic goal?

What 1s the expected results and data (intensity, structure, time variation, spectra, etc.?
What kind of analysts o be conducted to obtain the phenomenon and parameters, what kind
of theoretical models to be compared, and how to interpret the deta’?




O0TENEIT0 Justitication

Do not assume the reviewers are experts m gour ield |

What 1s the broader tmpact of gour science? Tell the reader about the links between gour
program and bigger questions. Be as specitic as gou can when describing these connections.

Lots of proposals start with tmportant questions, but do not present « convineing ik hetween
the proposed ohservations and the answers. How will this program advance our understanding’?
sometimes, « “decision tree” structure Is usetul, but don't over simplity. How will gou test the
things gou want to test?




O0TENEIT0 Justitication

Do gou have theoretical hackup’?

o If's0, the value of gour proposal is enhanced. For example, T gour proposal aims to
determine the element abundances i an M dveart or an 50 galaxy, ¥ will be useful i
gou oan show that gou have the ability to obtain theoretical line strengths as a
function of abundance.

o I gou wish to determine the amount of dark matter in « cluster of gulaxies, 7t helps
B gou cam showe that gou have simulations which indicete that the proposed data
will suftice to do €his.




O0TENEIT0 Justitication

Targed selecBton: If 1s useful to explain why you selected gour specific target(s).

o  Forexample, it gou wish to determine the amount of dark matter inthe galaxy
cluster Abell A2216, explain why this cluster s a better target than other
clusters.

e Kvery hour Is precious. dustity what you need! kxplain why the science
requires the /N, depths, field of view, sample size, etc. requested.




O0TENEIT0 Justitication

e Jhy did gou choose this particular nstrument/telescope? If it can be done just as
well on a smaller telescope, then the proposal s eastly killed.

 Jhat makes this program unique? Explain and justity how gour program will
improve over previous veork (the readers may not be aware of previous work, so
explain It to them). Showe that you are avweare of existing data and that they are
msufticient.




Technical dustrticercion

Yol THE TEcHNoloGY
o  (bservations which are technically tmpossible will
not be approved even f they have scientitic
importance.

o  Make sure gou can do what gou say gou want to do.
Uheck exposure €ime caloulations, field of view,
overheads, resolution (spectral, spatial).

Jhy do gou need a particular lunar phase? I gou are THE BATTLE we AL FA<E
requesting dark time, what is the tmpact on the
program T gou get grey time?

wellogoaroons. com



Technical dustrticercion

o How much time s the target visible i « given night
for the request semester? Use, e.4., skyodlc. Yol THE TECHNOLoGY

o Justity the seeing gou need. Example. “Tn 0.6™ seeing,
dark skies (Moon < 8 dags), and airmass < 1.4, ve can
achieve S/N=5 n & hours of integration (5 x 2880s).
kach f1eld will also need a total overhead of 19 min tor
acquisttion (13 min), setup (1 min) and readout (1 x 5
min). To observe six fields, wee request 25.9 hours of
ohserving time.”

Sh

THE BATTLE wWE ALL F A<E

o How will gou do gour calihrations? For classical
observing, this is part of your requested time (if the
calihrations are not day time or twilight).



The Plan and the Team

Is the team experienced and has relevant end-to-
end expertise?

Who wrill do the observing? The data reduction?
The analysts and modelling’?

Do these people have ‘the time to work on €his
project?

What 1s the plan for data reduction? Think hout
retrieving relevant archive data and show gou
cam andalyse Tt (vhen applicable).

TEAMWORK!

WORKING TOGETHER GETS THE GOODS!



The Plan and the Team

What previous work done by the PIs and co-Is 1S
relevant to this program?

You should show that gou have thought caretully
about the issues in going from observing 'to
Soience.

Are students/postdocs tyvolved? Is training « part
of the program?

Do gou have the #inancial resources to support this
resecrch? (Mot necessary, but does not hurt fo
shovr).

TEAMWORK!

WORKING TOGETHER GETS THE GOODS!



Use check-lists for testing
Is this a good well-justitied scientitic idea?

Have gou included an introduction and put
gour project I « hroader context for the non- - T
expert? .
el
1)V, _.

Have gou arqued that this project will Hneck

\
fget (:)v \\

signiticantly advance the f7eld’? v \

AN
Have o heen specttic ahout the goals of this ‘ \\\'\\
particalar observing run and how they relate | \\ \
to the broader signiticance of the project? ) | i

Will the observeetions result  “hard”™ science

(determine physical quantities, test a model,
efc.)?



Use check-lists for testing
Is gour scientitic team well-halanced’?

Have gou justitied the choice of telescope?
I supplementary observations are required ot i \
another telescope, have gou Indicated the =2
status of these observations and suggested an + neck g 1Y
alfernate plan, i they are unsuccessful? s \\ )
AR 5
Is the observing strategy well planned and ‘ \\\'\\
explained? \\ \




Use check-lists for testing
10. Have gou justitied the choice of sources,

frequencies, lies, etc.?
1. Have gou indicated how the data will he  \ \
analysed? ;
e 20\
12. Gon the technical set-up, as described, ek i 1
achieve the stated goals of the observations? +ff°t s \\ )
|\ 7
" VA,
i\
\\\\\\
1. Ll




Other Tips

o Assume that the readers will spend 15 min reading the proposal and 10 min
discussing. Make key fucts easy to find (sample size, targets, observing plan). Do
not assume ¢ will be read word-for-weord from begmning to end.

o The reader does not weant to read a novel. bet €o the tmportant points quickly m
the proposal.

o The abstract is very mmportant, so don't write it at the last minute. Atter reading
the ahstract the reader should know what gou are planning €o do and why.



Other Tips

Make good use of figures. Reter to them in the text. Have full descriptive
captTons.

It often helps to show an example of what gou will observe on the sky, or
example £rom archive derta

Do not violebe the rules (page Iimits, word count, PT affiliation, etc).

Pay attention to special requests by observatories.



opecial requests by observatories

NASAJKECGK. - Applications must iclude complete Iists of the objects to be observed,

ther magnitudes and their approximate equatorial coordinates. Applications without
such lists will be rejected.

The number of target ohjects required should be justitied.

I new or unusual techniques are to he used, make clear how observations and
caltbrations will he obtained.

Briet description of the status of large telescope €ime that has been awarded during
the past 2 gears, such as progress with data reduction and publications.



opecial requests by observatories

ES0. Who will he interested n gour results? Maghe only the proposer.. but maghe all
(astronomers working on ‘the scame object, on the same class of ohjects, and indeed
maghe many astronomers in ditterent ields of interest.

It s usetul ™ gou assess this m the proposal. The wider the possible mterest in gour
results, the higher the ranking of gour proposal.



Request for dervices and Requests for Travel

In many observetories observers are required to file «
Request for dervices prior to their observing run.

Personnel are strongly encouraged to arrive at the
ohservatory ot least 12 hours prior to the start of their
ohserving time. They are also required to get sufticient
sleep before driving back. Getting adequate sleep s
necessary €o prevent either Celescope/instrumental or
vehicular accrdents.




[1ps and Tricks: Writing otyle

Proposals wrill be read by non-specialists. 6ive gour proposal to an astronomer friend.

Proposals will be read m o hurry. Panel has very little time, and [ittle patiencel Ose the
KISS-principle (KISS = Keep it simple, stupid!)

Be explictt in what gou wont to do. Use boldface to emphasize an mmportant point.

bet o the point Immediately. @ %

2-3 years




[1ps and Tricks: Writing otyle

Avoid jargon, acrongms, or complicated ‘ : : o
language. Use good English (have a |
native speaker read the proposal.) |

If the referees don't understand whet
gou  want,  gou  have  lost.

Because of oversuhscription, panels are
looking tor arguments to kick gou out,
not to keep gou in |
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“Agreed. We fund only those proposals
we can understand.”
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11ps and Tricks: Work under Pressure <

JEEN (
S%\KM \

Technical challenges: gou and the telescope, the telescope and the world,
Weather condrtions,

oleep detTciency, time-zone changes and diticulties of travelling,
ScTenttic program - not alwags easy to realize for the heginners,

Teamrork. gou and the technicians, gou and the other scientists,

Your task for now: write gour own proposal.




Further Reading

dorn Wilms Dr. Karl-Remeis-Observatory and EGAP “Howe o verite « (potentially successful)
ohserving proposal”
http./[pulsar.sternyarte.uni-erlangen.de/black-hole/ Istschool/coursematerial/proposals.pdf

Judtth Irwin “WRITING A 6GOOD OBSERVING PROPOSAL™
htp./ [fach.haveait.edu/d0MT/applying/irwin_goodprop/goodprop.himl

Lethundgut, B. ESO proposals (Prague, 2009)
D, [veveveso.org/~bleibund /balks/Proposals Prague09 pub.pdf

Fomalont, E. Preparing « competitive radio proposal (Santa Fe, 2004)
D,/ [vevrve.goc.nrao.edu/events/xraydio

Seveard, FD. Howe fo write an X-ray proposal (Santa Fe, 2004)
D,/ [vevrvegoc.nrao.edu/events/xraydio
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