can®always help. Erter the mini-grant lottery.

Mini-Grants, M ajor Benefits
Sometimes scientists need just alittle bit of money for a small x
project. But cumbersome conventiond grant-review processes

by JEFF KANIPE

N ot every scientist needs money to
build a particle accelerator, an innovative
materials laboratory, or agiant radio
telesmope array.

Instead, many their sights set on
smeller, but nonethelessimportant, en-
deavors, such as collaborating with other
sdentistson a project, developing a
workshop, and finding better ways of
communicating their resuts.

Unfortunately, in order to fund even
these modest proposds, sdentists must
run the same gauntlet of red tape, fill out
the same ponderous grant forms, and
even compete for the same federal gov-
ernment funds as their big-sdence coun-
terparts. Obstecles like these make it
difficult for sdentiststo obtain moderate
funding for smell projects from conven-
tional sources.

Many excdlent small
projects never happen
because regular grants
are ahuge hasdeto
apply for. Our idea
wasto addressthis
with the most hasde-
free grant program we
could imagine.

- Max Tegmark

So until recently, sdentistsfound
themsdves in one of two positions: (&)
redirecting part of abiggrant to a
smller project, or (b) flat out of luck.
Too often, it was the latter: dedicated
saurces for funding smell sdence ven-
tures were once virtually nonexistent.

But not any more. The Foundationa
Questions Institute (FQXi) has developed
aunique program to award its Members

Miini-Grants,Oranging between US$1,000
and US$15,000, to help redize or syp-
plement smal sdence projects that oth-
erwise would be left in the lurch.

Winning Small

In this spring® Inaugural round, 29 of 84
FQXi Members applied for a Mini-Grant,
and 20 proposds won, totaling just over
US$122,000.

One of the Mini-Grant Winners was
Jbhn Baez, a mathematical physicist at
the University of Cdlifornia, Riverside,
and, like dl Mini-Grant Winners, an
FQXi Member. Baez plans to use his
US$2000 Mini-Grant to update his public
outreach website, Orhis W eek®@ Finds in
Mathematical Physics Owidely recog
nized as an important resource for the
mathematical physics community.

Baez admits that his Mini-Grant won®
revolutionize fundamental physics, but
he does think the funding will make his
website a more effective resource for
students and teachers. Q hear that lots
of people find [the website] a useful
resource, so I eager to improve it,0
says Baez.

A requirement for accepting a Mini-
Grant isthat each Winner produces a
GroductQ atangble resut or outcome
of the proposd. The product can be
amost anything, including written pro-
ceedings of an event, slides of a
PowerPoint presentation, an animation
produced for research or public out-
reach purposes, a paper or a book.

In Baez® case, his product is an im-
proved webpage. O@n not sure a con-
ventional grant would be easyto come
by for this purposeOhe sas.

Winning Novel

The Mini-Grant program was mandated in
the Ingtitute@founding Charter, a
http:/foxi.org/Scientific¥®@0Charter.pdf.
The program@three gods thus represent

acontinuation of efforts by FQXi to honor
the Charter@directive to break new
gound in funding of sdentific research.

The first god of the Mini-Grant pro-
gram isto enable FQXi Membersto
better communicate and collaborate
with each other and the wider scientific
community. This may seem like a
straightforward task, but for busy sden-
tistsstrapped for time and funding, it is
often not.

- Would you trust alottery to
- fund your scientific program?

Most of our Members have not met
each other or previously worked to-
gether,Osays Kirsten A. Hubbard, the
Institute® Scientific Program Manager .
% Mini-Grants are meant to bring to-
gether people who should collaborate,
but don® becausethey haven® met or
can@afford to spend a week together.O

Goa number two isto maximize the
Institute® existing research programs
with a minimal amount of money. For
example, since only FQXi Members may
apply for Mini-Grants, relatively small
amounts of money can have a dispropor-
tionate impact on precisdy the people
intended to benefit from FQXi funds.



It also means that grants can be
awarded faster, which brings us to the
most novel of the three Mini-Grant
goals: Sreamlining the grant processso
that Members aren®flailing in forms and
red tape.

Gamply Galing downCbig grants does
not make senseOsays Anthony Aguirre,
the Assaiate Scientific Director of
FQXi. Orou would end up with lots of
people spending huge amounts of time
writing and then reviewing grants, very
likely consuming an amount of money
rivaling what the grant is worth.O

Winning the Lottery

Three features of the program help
streamline the grant process.Hrst, since
FQXi Members are nominated by other
Members on the basis of credentials and
previous accomplishments, each Mini-
Grant applicant aready has an estab-
lished reputation for quality research
and effective use of funding. In a sense,
each Member is (ore-quaifiedOto sub-
mit a proposd, so time needn®be
wasted reviewing each applicant( par-
ticular know-how.

Second, the grant application itself is
very straightforward, allowing applicants
to complete it in just a matter of hours.
But simple grant applications have a
downside, which is why they are rare: it
is hard to distinguish between equally
good proposds. That(@ where the third
novel feature of the program comesin.

Mini-Grants are sdected by alottery,
not atraditiona review panel. Each pro-
posd is assgned a probability inversdy

Quantum Leap

(Adapted from newsdentist.com/blog/space/2007/05/quantum-

roulette-sdence-funding.html)

related to its monetary value, ensuring
that inexpensive proposds are more
likely to be sdected. For example, of the
twenty winning proposds in the Inaugu-
ral round, three-quarters budgeted
US$9,000 or less.Winners are then
sdected from the weighted pool of ap-
plicants via computer using random
numbers Bin this case random quantum
numbers for a bit of fun (see Sdebar).

(T he lottery] processensures that
we have atight budget, that we spread
the funds equitably, and that we have a
higher rate of successthan our available
funds would suggest, Osays Aguirre.

This expeditious approach is specifi-
caly intended to enable programming
that otherwise might not occur, s&a/s
Max Tegmark, the Sientific Director of
FQXi. Many excellent small projects
never happen becauseregular grants are
a huge hassk to apply for. Our idea was
to addressthis with the most hassk-free
grant program we could imagine.O

Win-Win
Often, conventional grant programs
come with time constraints, requiring a
research agendato cover protracted
time sces. This, says Abraham Loeb of
Harvard University, and Mini-Grant
Winner for aproposd to use computers
to visualize the future of the loca group
of galaxies, restricts innovating thinking.
CCrestive science is often done in a
sepsthat cannot be forecasted well in
advance. The Mini-Grant program isan
ided, and orignd, solution to this mis-
match. It can support these stepsone at a

"0"

Unlike the bingo bdls pictured on the previous page, FQXi
Mini-Grant Winners are not picked from a hat. Instead, a com-
puter using quantum-mechanically generated random numbers

sdects winning proposds.

Each measurement is performed by firing a single photon
through a half-sivered mirror, as shown in the diagram to the

right, and recording whether it was transmitted or reflected. '
According to the Gnany worldsQinterpretation of quantum v

time, when the funds are actualy needed.O

Other winning proposdsinclude a
movie to illugtrate the future evolution of
the universe (US$2400); the creation of a
prediction market to gauge the frequency
of habitable earth-like planetsin the gal-
axy (US$3000); and support of a work-
shop investigating quantum effects in bio-
logicd nanostructures (US512,000).

Orhe awarded projects illustrate that
lots of great sdence can be done with
such modest support,Osays Tegmark.

The Mini-Grant approach may thus
appeal to grant-makers outside the insu-
lar world of cutting-edge physics re-
search. CPhilanthropic and charitable
organizations will be keenly interested in
this approach to grant making,Osays
Amanda High, Vice President of the Na-
tional Philanthropic Trust, and member
of the FQXi Board of Directors. Al-
though there is a wide range of accepted
®est practiceQin this area, novel and
streamlined applications are always being
sought. This strategy has very good
prospects for replication Bthe key to its
uptake will be rigorous evaluation and
dissemination of findings O

QAs far as how much good it will do, |
think time will tell,Osays Aguirre. GBut |
strongly suspect that the collaborations,
products, and so on that resut from this
program will pusha number of projects
forward.O

Mini-Grant lotteries are expected to
run every six months. The next deadline
for Mini-Grant proposdsisin the early
fall of 2007.
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mechanics, each of the two possble outcomes for the photon
takes place in a different, parallel universe, which pops into -
existence during the experiment.
W hen the grant lottery's 15 quantum measurements were
complete, at about 0100 GMT on 20 April 2007, the universe
spit into 32,768 nearly identical copies.
S, thosewho lost out on the grants can take solace in the
fact that at least they won in a parallel universe
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