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A
bstract

A
 crucial part of the science m

ission of an observatory or space m
ission is creating the 

program
 of observations to be executed.  M

ost m
issions have a "general observer" 

program
 w

here observations are selected from
 the scientific com

m
unity based on the 

m
erit of the idea. T

his solicitation and selection process is at present a significant 
operational expense: M

ailing paper copies of proposals and gathering review
ers for a 

"tim
e allocation com

m
ittee" m

eeting involves a large am
ount of logistical support 

and tim
e by the observatory staff and review

ers.  A
 less obvious, but perhaps m

ore 
im

portant cost is that batching proposals into six m
onth sem

esters or yearly cycles 
increases the tim

e from
 concept to data receipt w

hich decreases the ability to respond 
to new

 scientific developm
ents and increases the general operational overhead of 

handling a large batch of observations.

In this paper w
e explore three experim

ental steps tow
ards an optim

al proposal selection 
process: stream

lining the current process via "paperless" and "groupw
are" 

technologies, use of a "steady state" process w
hich accepts subm

ission of and 
review

s proposals continuously,and a "voting" m
ethod w

hich provides for broader 
com

m
unity definition. T

he pros and cons of each approach are exam
ined and the 

requisite enabling technologies are identified.
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O
verview

n
T

oday’s Proposal Solicitation and 
Selection Process

n
A

reas for Im
provem

ent

n
T

hree C
andidate A

pproaches
u

Pros and C
ons

u
E

nabling T
echnologies

n
M

easuring the Selection Process
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Proposal Selection

n
A

n extrem
ely im

portant process
u

D
eterm

ines the scientific results from
 an 

observatory and shapes the careers of its 
users

n
O

bservatories are oversubscribed, 
typically by a factor of 4
u

 M
ost recent H

ST
 solicitation (C

ycle 7) 1298 
proposals subm

itted, 297 accepted (23%
)

u
21,734 orbits requested, 3304 accepted (15%

)
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T
oday's Process: Preparation

n
“C

all for Proposals” and other 
docum

entation prepared and published by 
observatory

n
A

stronom
er w

rites proposal and subm
its 

by deadline
u

M
ust understand observatory and 

instrum
entation by reading docum

ents, 
consulting w

ith observatory staff, etc...
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T
oday’s Process: Peer R

eview

n
Proposals assigned to one or m

ore 
review

ers

n
R

eview
ers read and grade proposals

n
O

bservatory staff reads proposals to note 
any technical  feasibility issues

 M
ost proposals are of high quality. V

ery 
few

 flaw
ed proposals (either from

 
technical or scientific standpoint)
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T
oday’s Process: Selection

n
G

enerally a tw
o step process: 

u
Proposals assigned to panels by specialty 
(e.g. cosm

ology, hot start, planets)

u
O

verall “T
im

e A
llocation C

om
m

ittee” (T
A

C
)

n
O

bservatory provides guidelines for 
available resources, e.g. num

ber of orbits

n
Panels discuss proposals, m

ake ranked list

n
T

A
C

 m
erges rankings of panels

n
R

esults of  T
A

C
 advisory to D

irector
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T
oday’s Process: N

otification

n
Proposers notified of results

n
Proposers m

ay appeal
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T
oday’s Process

n
Space and ground based observatories 
follow

 this general process.

n
T

ypically an annual (space-based) or bi-
annual (ground-based) solication "cycle"
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T
oday’s Process is E

xpensive

n
M

ailing paper copies of proposals to 
review

ers/panelists/T
A

C

n
R

ecruiting Panel and T
A

C
 m

em
bers

n
L

ogistics of Panel and T
A

C
 m

eetings 
(travel, hotel, m

eeting room
s)

n
T

racking system
 for proposals

n
O

bservatory staff needed to m
anage 

logistics and tracking
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T
oday’s Process is Slow

n
L

ong lead tim
e from

 birth of an idea to 
receipt of data - typically about 2 years 
from

 date of proposal subm
ission

u
M

akes it difficult to quickly respond to new
ly 

discovered results

n
N

ecessary to have m
echanism

 for “out of 
cycle” requests
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T
oday’s Process is Inflexible

n
B

atching proposals into cycle creates 
peaks in processing, e.g. com

puter 
resources needed at subm

ission deadline, 
staff needed to handle m

eetings

n
Process is sensitive to initial prediction of 
available observing tim

e:
u

 If you allocate too little tim
e, then 

observatory w
ill be idle at tim

es

u
 If you allocate too m

uch tim
e, then it takes 

even longer for observers to get data
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For 21st C
entury O

bservatories

M
ust decrease cost of adm

inistering 
selection process w

hile still ensuring 
highest quality science is selected from

 
com

m
unity
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T
hree A

pproaches

n
1. Stream

line current process w
ith 

“paperless” and “groupw
are” technologies

n
2. “voting” m

ethod

n
3. “steady state” process w

hich accepts 
proposals at any tim

e and review
s 

continuously

W
hat enabling technologies are required?

W
hat are benefits and draw

backs?



SPA
C

E
T

E
L

E
SC

O
PE

SC
IE

N
C

E
IN

ST
IT

U
T

E

Stream
line C

urrent Process

M
any observatories have taken steps in this 
direction
u

ST
ScI accepts proposals electronically via 

em
ail; autom

atic acknow
ledgm

ent

u
Proposal preparation aids: C

all for Proposals 
and Instrum

ent H
andbooks are on W

W
W

.

u
E

xposure tim
e calculators for instrum

ents. 
Includes libraries of astronom

ical objects 
(e.g. stars, galaxies)
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A
dditional A

reas for 
Im

provem
ent

1. E
lectronic R

eview
 of proposals

2. D
istributed Panel and T

A
C

 m
eetings

3. T
riage process
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E
lectronic Proposal R

eview

n
W

ithin T
oday's technology: secure 

distribution of proposals, secure return of 
grade and com

m
ents

n
M

any review
ers note that  paper is the 

preferred form
 for review

ing proposals. 
C

an read on an airplane (or beach), can 
m

ake notes in m
argins, etc..
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E
lectronic R

eview
 (contd)

n
E

nabling technology: truly portable 
com

puters

 - extrem
ely lightw

eight (e.g. N
ew

ton or 
Pilot w

eight) and very rugged

 -  display capacity of 8.5x11 inch sheet of 
paper. (A

t 300 dpi, this is a 2550x3300 
display)

 - w
orkstation speed and data storage

 - connected to Internet at all tim
es
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E
lectronic R

eview
 (contd)

n
E

nhancing technology: 
u

 "data m
ining" or "agent" technology w

hich 
can identify sim

ilar proposals to facilitate fair 
com

parison. 

W
hen review

ing 100 proposals it can be 
difficult  to find sim

ilar proposals in 
subm

itted and executing pools.
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D
istributed Panel and T

A
C

 m
eetings

n
T

oday's m
ethods for collaboration are still 

prim
itive, do not preserve the benefits of 

face to face m
eetings e.g. 

teleconferencing, video conferencing or 
groupw

are (N
otes, W

eb, N
ew

s)

n
E

nabling technology: truly effective 
"groupw

are" collaboration technologies 
w

hich are order of m
agnitude 

im
provem

ents from
 current tools
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T
riage Process

n
G

iven high rejection rate (factor of 4:1 is 
typical), m

ost of Panel review
 is spent 

discussing proposals w
hich w

ill not be 
executed.

n
T

riage process could identify the 
proposals w

hich are either very good or 
very poor. 

F
C

on: W
ithout review

 by panel, difficult to 
provide proposer w

ith m
eaningful feedback.  

Possible that innovative proposals m
ight not get 

sufficient consideration
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V
oting

M
ake proposals available to com

m
unity, 

e.g. via W
W

W
, allow

 com
m

unity to grade 
proposals

n
Pro:
u

 w
idest possible com

m
unity participation

u
 open process

n
C

on:
u

 could politicize selection process?

u
 easier for unselected proposals to be 
plagiarized?
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Steady State Selection

n
Proposals can be subm

itted at any tim
e

n
Proposals are review

ed “continuously”

n
Panelists review

 “at hom
e” and subm

it 
grades and com

m
ents electronically

n
Proposals are selected from

 the topm
ost 

ranked proposals
u

W
ould likely still have guidelines for 

allocations for scientific disciplines, e.g. 
C

osm
ology versus stellar proposals
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Pros of Steady State

n
D

ecreases lead tim
e for observations

n
 E

ncourages  “science induced” rather 
than “deadline induced” proposals, i.e.. 
science w

hich is based on recent results 

n
 E

lim
inates need for separate out of cycle 

proposal process

n
 D

ecreases volum
e of “w

ork in progress” 

n
 A

llow
s m

ore flexible response to changes 
in telescope or instrum

ents
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C
ons of Steady State

n
C

urrent T
A

C
 process is w

idely recognized 
as fair
u

A
ct of assem

bling T
A

C
 m

em
bers at 

observatory gives com
m

unity insight into the 
observatory and they return hom

e w
ith 

positive im
pressions of observatory

n
C

urrent T
A

C
 process allow

s global look 
at entire cycle's w

orth of observations
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Q
uality of Selection Process

n
T

oday's selection process is “open loop” - 
there is no direct m

easurem
ent of quality 

of the selection process - W
as the best 

science actually selected?
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Q
uality of Selection

n
In practice this is m

ade difficult by tw
o 

factors:
1. A

 controlled experim
ent is im

possible, i.e.. 
running tw

o independent T
A

C
s, executing on 

tw
o telescopes and m

easuring w
hich one is 

best

2. H
ow

 do you m
easure “quality of science”
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Q
uality of Selection

A
lthough m

easuring quality of science is 
adm

ittedly very difficult, this should not 
prevent observatories from

 m
aking som

e 
reasonable attem

pts at assessing quality of 
selection process.
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Possibilities for M
easurem

ent

n
E

xam
ples of m

easurem
ents that are 

related to quality
u

Science C
itation Index m

easures how
 often 

papers are cited. C
ould use this as a m

easure 
of im

pact of an observation.

u
O

bservatories and their funding agencies 
have review

 com
m

ittees. T
hese could 

identify m
ost im

portant scientific results and 
relate back to T

A
C

 rankings
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Sum
m

ary

n
Selecting proposals is one of the m

ost 
im

portant jobs of an observatory

n
T

oday’s process can be im
proved to 

provide better service at low
er cost

u
M

any im
provem

ents require no new
 

technologies

u
E

lectronic review
 and distributed m

eetings 
are areas for m

ajor technology im
provem

ents

n
O

bservatories should m
easure their 

selection process


