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RESEARCH : We don’t climb mountains to get to a particular destination — so why invest in
science with a specific end in mind? In the joy of discovering the new, lies the thrill of discovering
the undiscovered

WITH SO MANY problems on all sides, why should we expend resources and effort on studying
what happened in the universe one billionth of a second after its creation or understanding how ants
behave under stress? Who cares about the hyperfine atomic structure of a molecule so obscure no
one even remembers its name?

Tsn’t such research frivolous, when so many people are dying of disease, hundreds of millions are
starving, the climate is heating dangerously and nations are on the verge of violent confrontation?

Why spend millions on issues that are irrelevant to our day-to-day problems? The answer is: Simple
curiosity can lead us to useful discoveries. Consider George Mallory, who almost made it to the top
of Mount Everest. When asked why he had tried to climb it, he replied, “because it’s there”.

Scientists are like mountain climbers. We want to understand nature because it is there. We relish the
prospect of revealing mysteries and discovering uncharted wonders.

But here’s the thing — in satisfying our own urges, we can also benefit humanity. Considerable
amounts of money are being invested in trying to discover new drugs, developing alternative
energies to wean us off our dependence on oil, creating sophisticated systems that can destroy
missiles in flight or zero in on an individual who acts suspiciously in a crowd.

Granted, these objectives are important and this is where most research money goes. A great deal of
research and development takes place in industry, the private sector and government laboratories.
This is conducted within restricted parameters and defined by strategic goals set by industrial and
political leadership or driven by market needs.

If we put our money into this type of research only, if the path of science is guided solely by the
needs of today, if we stick only to the straight and narrow, avoiding the steep climb to the top of
Everest, we will have no tomorrow.

Why so? To answer this, we need to go back to the beginning of the last century. Most major
technological and medical improvements of the past 100 years did not stem from discoveries by
people working towards a strategic objective set by industry or political leadership. Nor were they
seeking to answer a specific market need.

The laser, for instance, was not invented because we wanted to shoot missiles down from the sky,
listen to high-quality music or watch DVDs in our dens. The structure of DNA was not discovered
because we were aiming to cure disease. The transistor was not devised for the purpose of creating
cell phones. Even the internet was not invented to enable teenagers to be in touch constantly or
travellers to book airline tickets using their computers while at work.

None of these ideas, or any of 1,000 others, were discovered because we needed them. Nobedy
needed lasers, transistors or the internet. In the beginning, scientists had no idea what they were,
what we could do with them or how they would eventually change our lives.



All of these things we now take for granted were discovered mainly because of the curiosity of
people who desired to go where no one had gone before. These were scientists who had the freedom
to think — and conduct laboratory research — merely for the sake of investigating the workings of
nature.

Most of these discoveries were considered useless at the time, just as some current research results
are judged irrelevant to today’s world.

Discoveries that arose from two simple phenomena — curiosity and freedom — have given birth to
inventions that now drive high-tech, bio-tech, clean-tech and more. These areas provide millions of
jobs around the world.

A prime example is JJ Thompson, discoverer of the electron. About 115 years ago, he gave a party at
the University of Cambridge, where he famously raised a toast “to the useless electron”.

Useless? Can we even imagine our world, our technology, medicine and day-to-day life without the
electron? But did anyone mandate the discovery of the electron? Was there a strategic plan for
finding this basic particle?

If, as a society, the only research we are willing to support is that which we suppose will solve the
problems we face today, our future will be limited to the horizon of our current understanding.

Tf we invest only in providing solutions to today’s urgent issues, such as cancer, global warming and
defence, we will lose everything still unknown that we might discover.

We will never be able to sustain the amazing changes that curiosity-driven research has provided to
human society. An important role, if not the most important role, of academic research is to provide
new understanding, so that our herizons can expand.

As human beings, our curiosity is the most powerful engine of creativity when allowed to roam
freely. It provokes us into providing answers to questions we cannot even conceive of asking today
but which will provide unimaginable opportunities for tomorrow.

Albert Finstein did not describe the theory of relativity 100 years ago for the sake of those
navigating foreign streets. Yet, without his theory, the GPS systems that guide us everywhere could
not work today.

Yes, we want to go forth and try to understand nature simply “because it’s there”.
We cannot predict the impact of many of our discoveries. We cannot anticipate in which field
humanity-changing discoveries will be made and we cannot foresee when these changes will take

place.

Even so, the lessons of history show there are few more worthwhile investments and even fewer that
reward us with such huge leverage.

Such research cannot be controlled by strategic planning and political vision, and there are risks
involved. But management of such an investment is possible — even simple.

Wherever there is academic excellence, even in fields that seem irrelevant to the needs of today,
investment must be made, infrastructure provided and the freedom to think and investigate defended.

There is ample evidence that academic excellence can be recognised and managed by the existing
mechanisms of independent and peer review. It must be realised, however, that scientific



management involves more than transparency and accountability.

In an academic environment, it is not true that only that which can be measured can be optimised.

Today’s academic research provides the fuel for the technology and medicine of tomorrow. To
preserve this vital force, we must provide ﬁmdix}g for e?ccellent individuals tp do research in
seemingly esoteric fields, even if it seems once in a while that they use public money to pursue
subjects that appear to be of interest to themselves alone.

There is no question that it will pay off in the end. The leverage is huge and the price is cheap,
considering the return. Curiosity can make the difference.

Daniel Zajfman is president of the Weizmann Institute of Science in Israel
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Von der Finanzkrise in die Aschekrise / Von Haim Harari

Die islandische Aschewalke und das
Flugverbot haben auch auf der Internet- -
plattform www.edge.org eine Debatte”
ber die Rationalitdt unserer software- -
gliubigen Geselischaft ausg&ldst, an der
sich fahrende Intellektuelle wie Roger €.
Schark, Charles Simonyiiuad Peter
Schwartz beteiligen. Wir drucken den
Jext von Haim Marari, FAZ

' D e Asche- und die Finarzkrise haben

vielas gemeinsam, Beide verdanken

. sich dem Umstand, dass die meisten Ent-
scheidungstriger nicht einmal dber ein -

© dimentdres Verstandriis van Mathernatik
und Naturwissenschaften verfiigen, wih-
rend die meisten Mathematiker und Natur-
wissenschaftler kein Gespir filr die realen
Auswirkungen fhrer Berechnungen haben,

. Belde Seiten weigem sich, thre Schwi-

. chen etnzugestehen. .Finanzingenieura"

. entwickelten komplexe mathematische in-
strumente, unterliefen es aber, auf die un-
vermeidlichen Annahmen hinzuweisen,
die sie in diese ginflieflen lassen rriussten,

Zugleich gaben die Topbanier und Bank-

aufseher nicht zu, dass sie keine Vorstel- .
lung davon hatten, was diese Papiere wirk-
fich bedeuteten, und-fadten nicht ein ein-
ziges Mal danach, ob die neuen schnelién
Methoden zumn Geldverdignen nicht auf
verdeckten Annshmen beruhten. Wissen-
schaftier, die theoretische Modeliz entwi-

.ekeln, {iberzeugten die zustindigen Behé:-

den davon, dass sich die Aschewsike hier
oder dort befindet, ohne sich auch nur
um eine einzige Messung zu bemihen,

~ wahrend niemard damach fregte, obdas

entsprechende Computermodell auf realis-

-tischen Annahrrien beruhite, In beiden Fal-

lers konnten Entscheidungstriger mit ei-
ner guten Ausbildung in den Standards
wissenschaftlichen Denkeans die Gefahr so-
fort wittern, auch wann sie nichts von Deri-
vaten oder Vulkanerr verstanden. Eine K-
lerwlke®, die einen ganzen Kontinent in
Mideidenschaft zieht, ohne dass sie je-
mand sehen kann oder dass fhr tatsdchli-
che Messungen zugrunde ligan, hite
eigentlich jeden intelligenten Menschen
die Stirn runzeln lagsen sollen.

Die Welt stellt fest, dass ihr ein.wicht-
ger Berufsstand fehlt; wissenschaftlich
ausgebildete poiitische Entscheidungstra-
ger. Weder gute Wissenschaftier ohne
Flhrungserfahrung noch gewitzte Polit-
ker ohne wissenschaftliche Ausbildung

* konnten das Desaster kommen sehen,

Wir brauchen Menschen, die {iber beide
Fahigkeiten verfligen. '

Aus dermEnglischen von Michael Adrian,

Haim Harari, geboren 1940 in Jerusalem, ist -
Elementarteilchenphysiker und Wissenschafts-
oryanisatar. £r war Prisident des Weizmann-
instituts urd ist heute Vorsitzender des David-
son Institute of Science Education. 2005

~verdffentlichte er ,A View from the Eye of the

Storm - Terrar and Reascn in the Middle East”.
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As outlined in Nili
Lubrani Rolnik's
book, the principles of
playback theater - an
improvisational genre
based on tales told by
the audience, which are
enacted on stage - have
useful applications far
beyond the walls of an
auditorium

By UriAlon

“Hayim betoch sippur” (“Life in a Story:
Playback Theater and the Art of Improvi-
sation™) by Nili Lubragi Roinik, Hakibbutz
Huemeuchad ard the Mofer Institute, in He.
brew, 288 pages, VIS 88

ili Lubrani Rolnik's “Hayin betoch

sippur” (“Life in a Stosv"™) draws

readers into the world of playvback

theater. In this theater of improvi-

sation, a volunteer frot the audi.
ence is invited anto the stage to teli v personal
story. The playback aclors listen and imene-
dintely ereate o theatrical-musical skit that
ims to touch the heast af the story.

Thetask of describing kive theater in words
isdifficult. Nevertheless, Lubrani Rolpik dem-
onstrates hertalent by groviding readers with
an experiznce similar io walching a playback
show. By relfating stories and scenes from
shows, she sheds fight on the interplay be-
twesn silence, space, laughter, confusion and
the various elements that make piayback an
art that can connect people. The ahentive lis-
tening 1o the stories canpects people in the au-
diznce, and afier a good show they ofien linger
and even talk to anz another spontaneously.

Thase who are encountering playback for
the first time here will find an introduction
e 0 genre that has hundreds of fans among
artists, therapists and even scientists in Is.
rael. Although playback was invented in the
United States and is used in many countrias,
it has particularly blossomed hore {winre
there are more playback groups than in the
United States)

LubraniRolnik’s bookis animportant coptri-
bution to the playbeck worid, especially in the
richexercises it recomsmends, which sressthe
need (o search for deeper layers in the story,
devetop the bty 1o perform spontanecusly,
produce an idea aut of uncertainty, and avoid
clichas and thx temptation te provids an nmus-
ing but superficial depiction of a story,

Her exercises are, in fact, games, and the
surrounding playpround is an arena in which
one has arighttoerrand cantest newmaodes of
behaviar itt 2 safe and receptive atmospheare.
The fucid writing tnvites readers to find ways
of implernsnting methods used in this form of
theater in other professiuns that require at-
fentiveness and creative teazwork in exam-
ning chknown phenomesa, The book treats
plavback as though it were a sreative realm
of research, in which “the improvised drama-
tization wsually sueczeds in penetrating, often
inadiscreet way, the layers ol uacertainty that
shroud the stery, and from thom shape some-
thing real that can ¢onnect seemingiy minor
details, marginal facts and expericnces that
arenot clear and lutid on first hearing.”

Te me, a scientist, the ncqueintance with
playback was revolutionary (full discipsure:
Lizamned the system and proacticed it with Lu-
brani Rolnik). In science, like in plavback, we
are dealing with the unknewn. The plavback
acwors go on stage without a prepared script
and must create scenes themsaives, bused on
an ansedote that exposes just aziny part of the
sworyieller's world, Scientists ge out, alone and
in groups, to gain new imowledge on the basis
of segmantary cheervations that, stmilarly, ex-
pose oniy 2 small piece of the real world. The

chaliengeistoremmain closely attentive despite
the frustration and confusion that zre typical
in experiments thot may 5ot succesd, snd cal-
culations that often lead o nothing.

How can one maigfain creativity in the
face of fear or uncertainty? Let us examine
briefly ane principle of the piayback world as
duscribed in the book, and consider its impli-
eations for seientific discourse. The tmpro-
vising actor'’s underlying principle is ro say
“yes™ 1o ideas, which centradiets vur tenden-
Cy 10 say "ne” even il we actually agree.

Inplaybacktheazer, saymg no"killsasesne
For example, when an actor pomnis 1o the fTovr
and says, "Here is a puddle,” and the other oe-
tor says, “No, it’s just a plain old flner” ~ that 3s
where the scene ends. But if the second actor
5ays, "Yeah, let’s jumpn,” they will.

What follows could then be, "Hey, I seza
whale.”

“Oh, let's catch its raif?™

"Wow, it's drawing us toward the moen”

This is a seepe that progresses lo unex-
pected places - 3 combined creation by 1wo
actors that suceeeded becauss each one ac-
cepted and develepad the other's ideas, with-
oul a seripl. The scene m the playback isa
sort of coincidence, The actors listened ta the
staryteller's tale and simed, tagether, to cap-
ture the 81o7y’s eEsence.

As Tar as science s concernad, many re-
senrchers develop ideas while talkng to
(heir colleagues. When a new rdes is raised,
it is easy to find faul with it, discard it and
carry on. However, when scientists are in
“yes” made, they can let themseives toy with
the idea despite its defects This game some-
times feads to combining the new idea with
other idens and making unezpected progress
In this way, an idea that begins with a puddle
can reach the moon

After playing the gome and 2lowing new
idens to arise, productive scientific discourse
can arise and Meve 1o a more entical siage,
whers ceriain optiens are reduted and ¢lose-
Iv exumined. Seeking a balance betwaen the
stage of the “yes” and the stage of criticism
is o well-known eleinent in brainstorming. As
seientists, some of us understand this intui-
tively, but ot po time during our tratning are
we taught to use this process in order teinno-
vate, But it is easy to introduce such methods
e our studies and in deing so to foster ore.
ative listening and teamwork. One can only
imagine the beights seience could chimb e
if seigntists would use their full patential, as

.

i

&
i

i

Soint creatars, to journey without & prepared
seript, toward the unknown.

As a seientist | use principies from the
warld of theater to lead my t2am of research-
ers, These principles heip us work creatively.
Students have an opportunity to play around
with certain findings and with their col-
leagues' idens without ignoring the impor-
tance of eriticism.

Mayback principles focus altention on the

personatthe canterof the processof engagin

n seience, and are also relevapt to the emo-
tional and subjecrive elements that accom.
pany the intellectual journey. This appraach
creates a rising spival of motivation and new
1tieas, expands the boundaries of our capabili-
fies angd pushes stience it the direction of the
unknown, the enjevabie and the rich

Prof. Uri Alon teaches in the departmant of
molecular cell biolagy al the Wertmann fash-
tute of Scisnce, Rehovot,
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