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1995 Nobel Prize for Physiology or Medicine - Co-recipient (Wieschaus, Nusslein-Volhard) 

Thomas Hunt Morgan Professor of Biology, Emeritus
California Institute of Technology

Nobel citation: for their discoveries concerning the genetic control of early embryonic 

development.

Through pioneering studies of the fruit fly spanning several decades. Dr. Lewis laid the 
foundation for most of what is known today about the evolution, structure and function of 
genes that control the body plan of all higher organisms. Dr. Lewis discovered the bithorax 
complex, a cluster of master regulatory genes that controls how certain body regions of the 
fly develop, thus providing new insight into the evolution of animals and the development ot 

a single cell into a complex organism.

Lewis investigated how genes could control the further development of individual body 
segments into specialized organs. He found that the genes were arranged in the same order 
on the chromosomes as the body segments they controlled. The first genes in a complex of 
developmental genes controlled the head region, genes m die middle controlled abdominal 
segments while the last genes controlled the posterior ("tail") region.
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Robert E. Lucas, Jr. 
1995 Nobel Priz.e for Economic Sctencea 
Iolln Dewey DlltlngWsbed Service Profc.ssor of Economics 
University of Chicago 

NolHl dtation: for having �pd and applhd 1M hypothesis of raJional exr,tctations. and 
tlur,by having transfomtMl mJU:roeconomic analysis and deq,ened our understanding of 
ttOnOmicpolicy. 

Dr. Lucas' work in macroeconomics led to the rational expectation, theory that bas 
revolutionaliwl the field. The model states that individuals wUJ tilake decisions about lheir 
economic futures baaed on their past experiences and the rational expecuwons of the 
outcomes of their Choicea, thus altering or nulllfying the �nomic policies of the 
government. Today, our economi1t1 ace; better infonncd and lea likely to truet sovemment 
policies to affect change in the nation's economy. 

;# 31 8 
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Marlo J. Molina 

1m Nobel Prize for Chemistry - Co-recipient (Rowland, Crutun) 
Lee and Genlldi� Martin ProfeN<>r of Bnvironmental Sciences 
Masaachuaetta lnatitute of Technology 

Nobel cltaJion: for tlwr \WJrk in aJmosphmc chemistry, particulJJrly concerning 1M 
/omuiti.on and tkcomposition of 01.0�-

ln 1974, Dr. Rowland and Dr. Molina were the first scientisu to warn the world that 
chlorofluorocarbons were damaging tile Barth' 1 protecUvc ozone layer. More recently, Dr. 
Molina's laboratory research demonstrar.ed the vital role that heterogeneous processes play in 
activating Chlorine on the surfaces of ice crystal.a in the polar regions, converting benign 
chlorine compounds into cbcmicala that can destroy ozone. He wu then the first to propose 
and dcmonatrate in the laboratory that the reaction of the chlorine monoxide radical with 
itaclf wu one of the lcoy chemical proceues reaponsible for the formation of the spring-time 
Antarctic oz.one hole. Thit work hu led to national and intemational regulations on the 
production and use of halocarbon1. thus reducing the threat of skin cancer for milJions of 
light-s1dMed people around the world. 

;# 41 8 
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Martin L. Perl 

1993 Nobel Prlz.c for Physics - Co-recipient (Reines) 
Profeuor of Pbyalca 
Stanford Linear Aa:clcrator Center, Stanford l)niveraity 

Nob•l cltati.o1t: for th. discowry of th� tau ltq,ton. 

Dr. Perl is honored for the 197S discovery of the tau lepton, an elementary particle that 
alerted phy1iciata to the existence of a third quark-lepton family, which includes the bottom 
quark discovered in 1976 and the top quark verified in 1995. The tau lepton is a 
superheavy, urutal>le cousin of the electron. 

;# 5/ 8 
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Frederick Heines
1995 Nobel Prize for Physics - Co-recipient (Perl) 
Distinguished Professor of Physics, Emeritus 
University of California, Irvine

Nobel citation: for the detection of the neutrino.

Dr. Reines’ research career has been centered on elementary particle physics and 
astrophysics, specifically the properties and interactions of neutrinos. Many of the 
discoveries related to neutrinos have been made by Dr. Reines or resulted from his efforts. 
Examples include the first detection of neutrinos produced in the atmosphere, investigations 
into neutrino oscillations, and the co-discovery of neutrinos emitted from a supernova.
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Frank Sherwood llowland 

1m Nobel Priz'.e ror Chemlatty - Co-recipient (Molina, C[Ut7.cn) 
Donald Bren Rcacaroh Profcaaor of Chemiitry 
University of California, Irvine 

NoN1 citalion: for thnr 'M4?rk in alm/JspMrlc chmu.stry. partiadarly co11cuning the 
fonnatima and dl!compo.sition of OZOM, 

In 1974, Dr. Rowland and Dr. Molina were the first scientists to warn the world that 
chlorofluorocarbons were damaging the Earth's protective owne layer. More recently, Dr. 
Rowland was the first scientist to use ground-based observational data to demonstrate that 
owne wu being depleted in the northern bcmlsphere, and he played a major rote in 
identifying the likely chemical proceaac:a that dcsuoy owne in the Antarctic. Thia work has 
led to IUlU.Ooal and international regulation, on the production and u&e of halocarbons, thus 
reducing the threat of akin cancer for million, of light-skinned people around the world. In 
addition, Dr. Rowland's studies have also identified an increasing trend in the atmospheric 
concentration of methane. leading to a better quantification of it's important role in 2,lobal

wanning. 

;# 7/ 8 
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Erle F. Wlelcb.aus 

199S Nobel Prize for Physiology or Medicine - Co-recipient (Lewis, NQsslein�VoJhard) 
Profeuor, Department of Molecular Biology 
Princeton Univonity 

�l citaJi.on: for th�ir discowriu concemlng the gaietic c;vntrol of early embryonic 
dnie/opment. 

Dr. Wieacl>aus, with Christiane NQsslein-Volhard. identified and cluaified key genes in the

fruit fly important to the formation of body aeiJDenta and the final body pJan. The genea 
studied by Dr. Wieschaua and hia c»-recipienta have vital function, in the �r1y development 
stagea of embryos, including the fonnation of the body axi1, the polarity of the embryo, the 
11egmenDltion of the body, and the speciaJjzation of individual segments into different organs. 
Practical rc,ulta of this work involve che explanation of congenital malformations in humans. 

;# 8/ 8
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RBCBPTION IN HONOR OP TBB 1995 .&IIBRICU IIOBBL �URD�U

I. PtmPOSB

DATB: 
LOCATION: 
TIXB: 
PROM: 

IJoveaber 15, 1995 
state r1oor 
2100 PM 

Jladge Benning 

To honor the seven Americans who are recipients of the
Nobel Prize for 1995.

II. BACKGROUND

Seven of the eleven 1995 Nobel Prize Recipients are
Americans this year. The prizes are annually awarded
in the following fields: Phyaioa, Cheaiatry, lledioille
or Physiology, Econoaica, Literature and Peace.

The Nobel Prize, initially awarded in 1901, is
generally considered to be the world's highest civic
honor. Alfred Nobel, the Swedish industrialist and
inventor of dynamite, created the prize and designated
his estate to be used to fund the awards.

The prize in Econoaica has only been awarded since
1968, when it was established by the Bank of Sweden in
memory of Alfred Nobel.

six of the seven American Nobel Laureates will be in
attendance. There are only two categories in which 
Americans did not solely or jointly win the prize: 
Literature and Peace. This year's Literature Prize was 
won by ???. The Peace Prize was awarded to ???. 

This year the Nobel Prize was awarded to Americans in: 

Physics jointly to: 
Frederick Reines u. of California-Irvine

• For the detection of the neutrino

Martin Perl Stanford 
• For the discovery of the tau lepton

Chemistry 
Mario Molina 

jointly to: 
MIT 



and 
F. Sherwood Rowland Univ. of California, 

Irvine 

•For their work in atmospheric chemistry,
particularly concerning the formation and
decomposition of ozone
Physiology or Medicine jointly to:
Edward B. Lewis Cal Tech 

and 
Eric Wieschaus Princeton 

•For for their discoveries concerning the genetic
control of early embryonic development

Economic Sciences 
Robert J. Lucas 

to: 
University of Chicago 

•for having developed and applied the hypothesis
of rational expectations, and thereby having
transformed macroeconomic analysis and deepened
our understanding of economic policy.

A congratulatory letter was sent from the President in 
early October when the Prizes were announced.??? 

III. PARTICIPANTS

The President (option to drop by)

The Vice President

Mrs. Clinton

American Nobel Laureates and their guests

Henrik Liljegren, Swedish Ambassador to the United
States and wife, Nil

Dr. John Gibbons, Assistant to the President for
Science and Technology

Harold Varmus, Director NIH (a previous Nobel
recipient)

Approximately 180 leaders in the science community
including scientists from the public sector, government
researchers, University Presidents, previous Nobel
Laureates, patrons of science, Science press
??????

IV. SEQUENCE OP EVENTS
Provided by the Social Secretary's Office



V. PRESS PLAN

Open Press

VI. REMARKS
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EMBASSY OF SWEDEN

WASHINGTON

October 10, 1995

Telefax
(202)467 2609

Hem-ik Liljegren
Ambassador

Here is the information we have received from Sweden on 
the Nobel Prize winner in Economic Sciences for 1995.

Cable
Svenek

Sincerely

OCT.-10'95ITUE! 09:29
*

Telephone 
(2C2}4S7-260Q

Address
1501 M Street, NW
Washington, O.C. zoods
USA

Ambassador Mpnrik Liljegren
Embassy of Sweden

Ms Melanna Vervppr
The White House
Office of the First Lady
Fax: (202) 456 6244

&

t?C
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Rational F rpagHanans Hava Transfonned Macroeconomic Analysis and 

Onr TTndentisnding nf Economic Policy

The Sveriges Riksbenk-. (Bank of Sweden) Prize in 

Econnrntc Sciences in Memory of Alfred Nobel

The Royal Swedish AcadEmy of Sciences has decided io award the Bank of Sweden Prize 
m EcoMxnie Seiaices in Memory of Alfred Nobel, 1995, w

Pmftssrrr Robert E- r.weas, Jr, Univeisity of Chicago, US A, fir havmg developed md 
appiitid the hypothesis of raiio’tcd expecusiors, and thereby having transformed 
maaraeaonOmic analysis and deepened our undastaraSn^ of economic policy.

Robert i.nras is rhe eeorwnrist who has had the greatest mfLuanee on. macroeconomic 
rcscamh since 1970. His wodc has breughi about a. rapid and rcvoindoaary development 
Applkadon of the rational, expettaiiujjs hjpothtsis, csucrgoicc of an cquilibriuni theory' of 
bnsrncss cycles. Insists intn the dffffenifies of using eccmcmie policy to awimi the econo- 
ay, and posahilrtijfcs of reJiabl}’ gpninaring economic policy with ctaristisal methods. In

TEL:2O2 467 2625
UD/raESSRtnf/TNFO

Rational Eipecttrt ons
Expectations about the tutara are highly important to ec-onomic decisioxw mnde by hnuse- 
holdc- firms and orgsuzaiioas. Ono among aauty exempli is wage formation, where 
c^ectatfous about rhe tnfiaiiaii rate and the ‘kit land fur labor in iha future strcngly affect 
the comracusi wage ievd widcc, tn me, afTfecrc flrnme inftarioii Similarly, many other 
eoOTiowic variables are to a large extent governed by txpectaiuns about future conditions. 

Despite the major importiujce of expecssiwcs, economic analysis paid them only per- 
fimetory atteniicin for a long, tune. T wcuiy years ago, it was not unusual to assnne arbitra­
rily specined or even static otpeetarions, for example rhsf the expecmo foriira price level 
was regarded as the same as today's price LeveL Or else aieptive expectadous were assu- 
tned* thnt the eatpecsd fciisre price lewl ■was mcGBanically adjusted to the devietiou 

between today’s pifoe levd and the price level cxpectsd earlier, 
hsstead, rational expeetations are gennmely forward-UMkiiig The rstianai expectations 

hypotbtsas means that agents exploit svsuable mformariou without making the aystsmstic 
trdetnkes implied by emher theories. Expectations an: formed by wustaaiiy updating and 
tainterpretiag this iafotmatiuo. feffTwrin™ foe consesucrces of Tstianal expectsitofts for­
mation are dramatic, as in Tha m$r of econarmc policy. The first precise fommatem, of the 
rational expectations hypothesis was mtajduoed by Iofan Muti in 1961. But it did not gein 
muoh promrirence until the 1970a, when Lucas extended it to models of the aggi egate 
economy. In a yf palii^Ticiiliing articles, Lucas dEEcnsnatEd the for-reaching con­
sequences of rational erpMirations formation, particularly concecting the effects of econo- 
mic policy and the evait»tio& of these efEects econometric methods, that is. statistical
methods specrSc&Hv for cxanunnig economic rcfetiimships, 7 .»<=»< also applied foe

hypothesis to several fields other than maancconDmics.

KUNGL.
VETENS KAPSAKAUEM1EN 

gyj THE ROYAI SWEDISH ACADEMY OF SCIENCES
Ef 3^50003. S IMaSfcoddBlm.Swftfcu

Tel: 4T6B67S9525.6u;+4dS15Jd7D



The staoit-run sloping and long-nm ■renical Phillips curve illustnaiss the pitfells of u&-

policy in a number of countries in their efibits to achieve and inaintaio a low end smble 

inflation rate.
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The Luct? Tritj-T11'- has e prowund luStifince on economic •policy recoaiuictulHtiLiiis. ■ 
Shifts in econDmic policy often produce a completely diSeraxt outecme if the ageofs 

adapt their axpectaiiOES to the new policy stance. Nowadays, when evahntfing the conse- 
qncnfccs of shifts iu ecuuumiv-pulicy legnnes — Sir exetaple, a utfw exchange rate system, 
a nuwnetsry policy, a usx reform or new rules for unemployment benefits — It is more
or less self-evidcni to consider changes in the behavior of ecnmornic agents dne to revised 

expcaBtwils,

rriticHlly relying m statistically esrhnwrf so-called macrocccaornffttic models to draw 
aonclusians about the efiects of changes in. economic policy. In a 1976 study, introdu­
cing Wtat is now known as the "Lncas critiqnE1’’. Lucas denMKJStnrted thstt relations 
which had so fer been rEgarced as "strucarar in scozometric analysis ware in rant in- 
ftaenoed by pest policy. Two agg. -s-ctualiy all inacroascuomettic mixlelM cou-
tw-ned rehtions which, on. doser rraminMion, could be shown to depend on the fisad 
and moMtary policy caaied out dning the estimatica period. Obviously then, the same 
ndnricma cafiflat be used in simulations designed to predict the ejCeui □£ aDo lher fiscal or 
monetzry policy Yet This was exactly how the models were often used.

The Phillips Curve Ejucnplc
The change in our uuderstBnfSng of ihe so-called Phillips curve is art cxceHeni example 
otLucas’s contributions. The Phillips curve displays a positive celaticn betw'ato infla­
tion and employmcnr lu (he lain 1960s, there was considerable empirical Support for the 
Phillips curve; it was regardgd os one of the morc stable relations in economics. It was 
iEffirpicted as an option, for gFrarrmem amhorities to increase employment by pursuing 

an. expansiauBiy policy winch raises inflaiaiL Miton Friedman and Edmunu Phelps 
crinciaad this .interpretation aud claimed that the expectations of the geacxal public 
would adjust to higher inflation and preclude a lasting increase in enaployrnent: Only the 
shart-nm Phillips curve is sloping, whereas the long-run curve is vertical. This criricism 
w&s not quite eonvincing, however, because Fiiediutux and assumed adaptive 
expectations. Such expectsoons do in fen imply a peonauwit rise in empIoymeHt if in- 
fiarionis allowed to increase overtime. In & study pobUsbed in 1972. Lucas used the 
rational expectations hypotijcsis to provide die List rtcoretitally sadsfapwry explanation 
for why the Phillips curve could be sloping in foe short run but vertical in tire long ran. 
In other words, rwarffless of how it is pmsued, stabilization policy cannot .sysieman- 
cally aftect long-run anpfoyniGnt. Lucas fannulaied an rigesrious foccreucai uiudtal 
which generates time series such that inflation, and emplcytnent indeed seem to be pori- 
dvely correlaied. A stzdsiidan who studies these time series might easily conclude that 
rmploymenr could be murcosid by implcnicusmg an cxpmsiuiitry cuunomic policy. 
Nevsrtoeless, Lucas demonstraiBd fost any endeavor, based on such polio?', to exploit 
the Phillips curve and pexmaieniiy increase ernployment world be ftitile and only give 
ax- to highei urOaiiun- This is because agsns in the model adjust their expectstions and 
hence price and wage finmatioa to foe new, expeasc. polxcy. Experience during the 
19708 and 1980s has shown that higher inflHtion does not eppwr to bring about a per- 
m&ieut in cmplGyment. This insi^n tuU* foe lonfi-iUJl effects of stabilization
policy has becotr® a commonly accepted view, it is apw the fbundetion for mcnctary

TEL:202 46? 2625
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I rfA$ fonna’atarf jwwwfhl and operatonai methods fur drawtns ooncIusiGns fojm mo- 
dals with rational expectations. These methods provided the means for rapid develop­
ment of maaoeconomic audysis and evemoally part of the stand aid toolbox.
Without tiiesn, die nnmoTnc cf the rational expeetaticns hypcthssis would have been. 
lirntei to germrai tnjagFns into the impcrtauce of otpectatcns instead of clear-ait sta­
tements in specific simanous. Rational expectatioDS have now Lccu accepted as the na­
tural basis for fialher studies of expectation, fennation with respect to litoittd latiofialit}’, 
limited compmsdcnal capacity and gnidial leassting.

Lucas has established new areas of research. Atitr his pioueemig work on the Phillips 
curve, the so-called equdibnum theory of business cycles has become an extensive and 
dyuaniic field, -where die effects of real and. nnweiary dislurbuctss on the business cycle 
hava Bmh eaxafuEy pramtned. Tha eqmlihritim theory of business cycles initially relied 
on the assumptinii of completely fiestibie prices and immeriiate adjustment to equili­
brium on goods Hnti labor markets with petfecr competition. However, Lucas’s msho- 
dotogicel appioaafa is oct inoamparible with snaky prices sod various rrariert finlurca 
sa± as imperfect compatrion and imperfect fnfomarion. Nevertheless, these fnerinns 
and. rmperfectinrs should nni be ictrodiiccd In. an arbitrary way, but should be explained 
as a result of rational agetns' decisions and inietactiou in a well-specified choice situa­
tion. Irflerpretad in this way, Tncas’s merhodolcgical approach has been accepted by 
nenriy a£ n^tunecnnuuikis Indeed, djc drearest advances tn modeling ftictions and 
murifft <~i pp-rferri our wjw Tn have bora precisely vdiau. this methodological
approach, has been followed.

Lucas’s pioneering woric has created an entirely new field of econometrics, known as 
rational expectations toOMtnetrics. There, the rational eipectarions hypothesis is used 
to irfr-ntify the mnsr efficient statistical metitods fibr estimating economic relaticns whet 
expeeotions are the key omnporMmts. A □umber of resecrchess have subsecufiudy made 
unponaE coctribniions to this new field.

How could researchers avoid the mimkes forewB-nod by the Lucas critique? Lucas’s own 
research provided the answer by calling for a new research program. The objective of the 
pm gram was to frirrnnfarc aoaGtoeconomctiic models such, that itgf relations are not 
sensitive to policy changes: otherwise, the models canaot contribute to a reliable 

of eeonomic-poltoy altananves. It is easy to fbtraulffl® this principle: the 
models should be "equtHbrlum models” with mduudl cxpcciarious. This means that all 
impoitam: variables should be d^ennined within the model, on the beia of interaction 
among ratianai agents who have rational expectatons and operate in a well-specified 
eenrwiTnic cnvinmmcuL la adiEtiou, the models should be torrnnTarerf so that they only 
ioccrponitB policy independem permutters (those cucfficieuts which, describe the rela­
tions flf the mod els). This, in tum, requires sound micmesainonric feundations, Lil, the 
indhrititmT agoHs’ decision problems have to be ccitipletety accotmtgc. for in the model 
The ore then estitnared using econometric methods developed for this purpose.
Inttresting afiempts to derive and estimert such model? have snbseqnently been made in 

scvnal tirfferent it™?, sudi as ths empirical analysis of invesment, consumption and. 
gmyinyrrent os -well as of asset pricing on fincacicl merketa. The atogxsw can. be 
difficult to implement in practice... however, and not all attempts have been successfcL

EMBASSY OF SWEDEN
©49 » 7231176
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Lucas fnmm^ted powerful and operational methods for drawing concfosiotii Lem mo­
dels. with laiiomd ctpecrancms. Ttiese methods provided the means tor rapid develop­
ment of macTopconomis oaolysm and eventually became part of the staikWd toolbox. 
Withnui them, ths outcome of the rational expectations hypothesis wotikl hove been 
limiitai to general msights Imo the impoitance of expectations instead nfelMr-rut sta­
tements in. specific siniantmt. Rational expcdaliQns have now been accepted as the na­
tural basis for fiirtiier studies of oepectaiiDn. fonration with respeot to llinitnl rstlanalicj’, 
Innited compurationBl capacity and joyafinal leatnics.

Lucas has established new areas of reseamh. Afizr ids pioneering work on the PhiHips 
curve, the so-called equOftcuin theory ofbusiucss cycles has beeome an extensive and 
dynamic field, where the effects of real and mouctary dbUniwncca un foe bustuess cycle 
have been carefttUy examined. The eqwlihrram theory of business cycles initially relied 
on the assuEpfiou of con^Ody flexible prices and immediate adjirstmerttfc equili-

OCT.-10'95ITUEI 09:33
- . 10/lf! ’OS 12: no

TEL:202 467 2625
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brium on. goods and labor markets with perfect cumpetLion. However, Lucas’s msho- 
dologina! approach is not incanqsatible with, stinky prices apd ■various market fhilwcs 
such as imperfect coiapetition and imperfect inftnnat’on. Nevertheless, these frictions 
and oapa&ctocs should not be imrodaaed in an arbtuaiy way, but should be 
as a result of rational agents’ dacuEous ayd IntenictioD in a wcil'SpGdficd. ehnica situui- 
tion. ItEssmttfied tn this way, Lucas’s mefoodological approarih has been accepted by 
nearly all macroryrinnmists. Imlccd, the greatest advances fc modding Sicuous amn 
market msperfeetjous seem to have been made esemaly whra fols mrtiiodoloaical 
aOTroech has been follcwecL

Lucsa's piOTeering work has oreoted an entirely new field of econometric's, kun wu as 

rational expectations scouometiics There the rational expej la lions hypotbesia is nsed 
to identify the most eSldcut rtalistigaT mefoods for eerlmaring economic relations wtere 
expeenttions are. the key Mimponeat&. A number of hsve subseqttsntiy m*<«
enponanr connUrtHions to this new field

How could resesrch®*: avoid the mistakes forewarned by the Lucas critique? Lucas's own 
rcaeareh provided foe answer by calliag for a new rasouch program. The objective of the 
program wns to formnterc macroeconomculc inudcls such shar iteir idatioiis are not 
sensitive to policy changes- ofoerwist. the models cannot cemriba.;; w a rcliablc 
essssmeut of economic-policy altemanves. It is easy tn formulate this principle: the 
models should be “cquiLibrium models? with nuinnal expectations. This means tnau all 
irnprmunr variables should be tfaerminsd the model, on the h*^ of Litcraetiuc. 
amonz ranonai agoc who iuverational expectaiians and operare in a well-epccified 
economic ecvtrotuncct. La addition, dm models should be tbntnilaied so that they only 
incorporate policy-indcpendm: parmetera (those cocfEcicm which deswibc foe rela­
tions Of the models). This, in tan, requires sound rmcroeconontic foundarions, Le., ±e 
individual agents’ dedsiem problems have to be completely account a tor in the model. 
The parameters are then >*CTitnmd. usng acouometric methods developed for This ampusc- 
[nrtrestfog anenrrts to derive rad estimalE sueh models have subsequeatiy bees, man* hr 
several diflerent areas, suet es foe empirical analyris of fevesiment ct^sumptior. anti 
employment, as ■well as of asm prioiag on finanrial markets. The- program can be 
dHEcult to irnplemeffi in practice, howEt-er, »nd not ail aitercpts hsve been succesEfnL
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Further rtarfi’ng
ThtRjcyal Swedish Academv of Sciences (1995\ The- Seienrific Comrlbutions of Robert

E- Lucas, Jr. IsiEniCE hupj'ZwwwJcva^c
Eneas, R.F.. (1077), ExpectaHons and the Nmaraliiy of 'Money. Joan-.flT orEuunomic 

Theory 4,103-124.
Lucas, JLE. (1976), Econometric Policy Evahuulan: A Critique. Ornegie-RjDciiesTftr 

Confeente Series on Public Policy 1,19-4$.
Lucs, B-E. (I9S1). STutEes tn Busmess-Cycie Thetvy, MTTPress, Cambridge, MA. 
Lucas, R£. (1987), ofBosiruus Cycles, 1985 YqO Jahnsson Lectures. Hasil

RlMdcwell, Oxford.
Lucas’s achievements are described at greater length in Roys! Swedish Acadatny of Sci­
ences (1995). ILs two bc&l-knDwn publications are Lucas (1972) and (1/76). The re- 
seaidi he carried out during the 1970s is compiled m Lucas (1981). A relatively easily 
accessfoie account Of his views on business-cycle Story may be found, in Lucas (1987).

Rcbcrt E. Lucas, Jr. was,bom in 1937 in. Yakima, Wahington. USA. He received his 
PhD. in ecottomics nom the Uaivarsity of Chicago in 1954. He began as Assistant 
Professor Of Econonncs in 1963 at Cumegie-Mfsllon University, where he became 
Associate Piufcist-Tr in 1967 andProfeSSCrOf geonntmes in 1970. Since (975, he has 
held a prafessorship m Ecctnoirriffis at ths Uttvecity of Ctucago, He is Second Vice- 
President of the Econometric Sncieiy, a Fellow of the Amgriean Academy of Arts end 
Sciences and a niendxx of the National Academy of Sciences

Professor Robert fe. f ncas; .Tr. 
Dcpartmeia of EwraumiGS 
University of Chicago
1126 JbastSS11'Street

Chicago. IL 60637 
USA
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Other Contributious
In addftfon to hi$ wxfcinmacrriecnnamica, Lucas has made owtstanriiug cor.tiibudou» 
to investment theory, financial economics- monetary theory, dynrrmc public economics. 
rnterTrsrional finance and. mart recently, the thcoiy vf ccananiic tpowth. In rach of these 

- fields. Luges' s studies have had a rigmScanr impner they have launched new ideas and 

genetffited an extensive new limramre.

OCT. -10’ 95 (TIE) 09:34
10/10 C« 12;01 ■
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Ambassador Henrik Llljegren
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Washington

Henrik Liljegren
Ambassador
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(20Z)4b/-kbyy

Date

OuLubex 11, 1295

Cable
Svens*

Address
Ifim M Street, NW
Washington, D.C. 20005 
USA

Ms Melanne verveer
The WhiLe House
Office of the First Lady
Fax: (202) 456 6244
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Sincerely

iV -
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Here xs the information we have received from Swedp.n nn 
the Nohp.l Prize winners in Physics and Chemistry for 

1995.



Information
I

Nowadays we are aneiupEtegto captttre nsutBuss in cosmic tadiariftn fbtamay origmaft? in

their daaector vohmie.

11 October 1995

inien^
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widi one half to

Murau L. Feri. Stanford Univesily. 
Stonfotd, Califomia, USA 
for the discovery of the tat lepton
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Discoveries of two of aatare’s Sib-atumic particles rewarded 

Mankind seeks itu place in astara. He eadaavnors to find mnwen to ^uloKiphical and physi­
cal questions alike. The home of mankind, the Unraerse, was crested in a Big Esmg. "Wr 

docs this Udvese cuosiml of?" - •FWh® are lie smallest etKEOlaeols of the Universe and -wtiat 
are Heit nnraerties?" - "Whsr can they toll us of ths history of the Uoivwse and of hs firtyna?" 
etc. rtns year'’: lanreetea have in this sesrch niade lasting cQTfrihptionrr They have dise^vered 
two of nature's most retnarfcable subatomic partides.

Martin. L. Peri atadhis coHeagucs discovered, through a Renw, of Mperrmartic between 
1974 «nri 1977, at the Stonforf Linear Acceksator Cennsr (SLAG) in the USA, ±£i the elec­
tron has araiHiive same 3 500 times heavier, which is filled the tan.

Frederick Rwn made pujnadng connflratfous drfrfng the 1950s together with the late 
Clyde L-Coweh, Jr^ vdriefi. Ind tn dude being able to demoostrete exp&cimcididly flip odslexare 

of the anttnartririo of the tfectreru
Martin Peri's <a$covery of the tan was the tirst sign that a third, "tamfly" nf fimdranenial 

bodding blocks ousted. Suobs years burr a further bnUdlng block was discovered - one ot the 
family s two quaffo, the bottom quark. Not unt2 18 y«ss Inter was jta other qt»ric, tfac top 
quadu discovered. The existence of the thfrd fwnfty is very important for physiHsts1 -oafi- 
dcncc in dw present thcoretludl modri for undGraEsndmg the properdcs of nature’s smanear 
coF-stiturnts. THs is called the standard. ‘Widurat a third farrtfiv foe model would have

been, iacoinplete end tmable to Admit what is Tenntto the Charge and Panty (CP) violation, a 
violation of a fi/ndantTifid princiiHc of symmetry which, among other things, regulates parri- 
ole decay (Nobel Prize to Cosna. and Ziteh 1980). If a fomfo fanfdy uf quarks and leptons is 
discovered, this may mean that the stsndanl modal most be revised and mure eKtansive rwon- 
siructfon wiihm dcmewary-parucie physics asnniaiced.

Fradorick Reinca' and Clyde L. Cowan’s first observatian of acatrinus wss a ploHKr- 
ffig coulubulion that opened the doors to foe region of'’impoasfais" ztoutefomanxaitttoiits,

foe sun or in aopcruffvas (caplodfag stars), Bcumsc of foe reiactsDce ofuamrinos to react 
with atomic nuclei and tons aUew foemselvas to be captured, very large detector valunn 
are required for These esqjeriiaenB. Whflfi Rcincs and Cowan m foe 1950s with
about half a cubic metre of water in foefr detector, la^e-scals experimcnis in foe 1990s use 
many foorsand cubic metres. Some experiment have rran. used aca or foo as

$ KUNGL.
|) VETENSKA.PSAKADEMIEN
/ TIE PJCTCAI. SWEDISH ACADEMY OF 5C1HKT.5

^cr fuEther hutwmaHoa please cmiact:

The Royal SwwHsa Acafleasy of Saances
rnfotroadan Depan»ea:. Sos 50005, S-tO4 05 SLodrtiaim, Sweto, 
TcL •^5A0)S^73 95 25, !&. ^CKOJg-15 5« 70

The Rqyal Swedish Academy df Soeoces has derided to award foe 1995 Nobel Priy* E-i 
Fjy-acs for pioaserfng fspcrtnteatal castribnEia&s n> lepton physics

and wrth m>- half tn

Fraderfek Rafoes, Utuvenfoy of Califiraria, 
Svit^CalifaiMUSA 
frr thi daiection of the nnarino.



The craadss of the 6rst -fenily are ’iqj qassts" aui

both, ihea employed st the Los Alanos Soeatifiv Lahcm

groups aa^ytg Oui expaiments one aim of vvhich

foimd.

oppvdnajy to ccanimB his aarimr hnnr ftr

7r 

aai lus colleague Cowan, 
EtOry, managed to capture
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fa&aH;=aa.m-,-,,

The dbcovey nf the tea

ehxtaai“posita» 4 X^+Jf

SISSI!!*-' »«««
partaw.

<^p^cna>fa^p^™'X“
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no tree© e the detector. Thus aalyone eiectran (ar postaou) and an astnnnco ft 
▼tteMMk -1-- -  J A__«_K___■ . — '

p^dcs, had bctE prad» wied fiise

altctOJJ t-postrou teat + antitnn
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.wra elflsmns ma than: ertiparticics, posit- 

aatg sc^pcncns metadhg » number of wita j^pg±
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ebsetred 24 events trf the type

eteoran+posfemn -> electrcn +■ anmnai i i.p. 

*ec£1'’M1 * pO63ron -> poaihoe + mnon+ip.

Parfs ajirf co-workers' erpenmait

The experhoeni ratwfed finntd oo'diaiotia bet:

leptsna ' ^hbtks 

u dVt

H

thetW utepreted b prodnoe of

tai ■> dectron (or snuon) + nenfrTwn?

switati aoiimiKiE. (or pcsittnn) + nentrinos
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Ettwgy eenjcrrafion Un? cne for Mntrmo'.

sa a hjpcihecicai

ted ax long

but it was also extretnely attracth^e. ft

ujaveprucL'

™ s^s ,^0! lieu J^, ati
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brinsthecmiiK^ii^ ™ and Q™ tu

Tbe dfscovtiry of the nmrtrfa#

b**n "*“8*^'’ but u wes aiso eoraneiy attractn^. & 
oao bspoiS^Tf* oao-
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°ia alxtnn^^ frvm the SPEAR deiec 
^s;.-£^rsz^zs£r.s.~~ •■

^nservstiac ofeutxgy - apoeared zotto apply To ncnre 
*XX“^Xt*1’4’ai -Wfa>- -

paxtidft wiriti ease to he cafled the neutrino, took
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ab°Ct 1.0U'10-U-per SCCOtti cm2- was maily ofTnagiwma

wsrcea.

tian to be studied was

dctwco a micrasacnid or so iaasr than tia«e fem the daarucuou of Ck poshron and gr/e

1

fit. 3. ScfaH^c picture aftk* ncutritw- detcatr ofSeir^ and Cowan (see aplaruOiGn tn
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R^es and Cowan neJind fa fepemaoe of dstactmg both to ncsiiuu and to pSw to 

rvfecc to ask of crnneous w^gswaiiaa. After a ffef msl ai to Ean&d r^.

temasr/e nntono sroce. 1 esitafiied tot to toCtDrs wnnl d be shle to give a nevt-

Tn 1953 Setos and Ccwac. popwcd a reactor earperirrHyr to capture uetanEos. The ma/**

ormpming catofen oEloddc placed between terg^ Hqjdd srintrliatiftn rtwww The 
course of events to to rratto soogiSM m follows (c£ tonxfoa above): Ths 
cnuides with a pro ton in to whet snd erases a potoen and a neutron. Hie positron is 
Slowd down by to wmxx and destroyed together wftfi an electton Onate- HittNfmrirmrt.

Utorecpon two pfeCC® fdgte partfotea) are rCj;onirC ^tornrelv
m to two dctttotois (Fig. 3). The Mtnron also loses velocity in to wafer and ia enoaUaalh- 
cftptnred by a Gadntium nuetos, wnsreupou phetons sre antocL IhMephotcns reach to 
drOtoCK a rmcrosacnnd or so iator ton tose fem to toamcoou cf to poshron and give 
pn>QT of nezm irKi ca^juin^

sod Cowan went to work et to Savaaisth River Plant.

The target in to Rtors-Cywan expomicnt camnsted of apprtomtoy 400 fees of wata

aEtmctoto + pcofou -> nontron * poshron.

Deapito to g-^1 inmnstty of to ntHBfiOS to nactar delivKed, socha. low ommito speed 
»tS-.e3q>e<^J ^&iS ISOn aUCrai,t bortemt on to impossible.
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text).

Thare were stroggl« u^h. to low «.jurtoj ap^d and batkgrowA Dicing to omed-

a few- events were recorticd per hoar. NevertheleB Xhms Kjd Cowen succeeded fo a 

„ to tropu^ie; They had rcised to nentrinn fem its status as
a figure of to imagmanon fo an odfieace as a fee yywk

Ab'm
F
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Date
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EMBASSY OF SWEDEN
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Ambassador

Ambassador Henrik T.-iljegren
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Address
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Washington. D.C. 20005
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Here is the information we have recieved from. Sweden on 
the Nobel Prize winners in Physiology or Medicine for 

1995.

A



wress Release October e, 1985

Edward B. Lewis, Christiane HOsdeJn-Voihard and Erie F. wiesenaus
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tor tnoir discoveries concerning
-rhe generic control of earty embryonic deveiopment*

^Mnw^mcsi adiiM*

s-inTmocsHocM
• • ■’ i

NOBELFfiRSAMLlN’GEN
KAJ1OLINSKA IXSTITUTET

TEL:202 467 2625
TO/PRESSPHM/TPfFn

The Nobel Assembly at the KaraBnska instttute has today decided to award the Ncbe! 

Prize In Phystotogy or Medicine for T995 jointly to

. I
The 19®5 laurwlw ptiy«otogy or medane «• devefapmertal Haogitte hw» dteco-/«wi irnportart 

genatfc nwdianixns which control aariy embryww d^ewpmartt They ’naw umd the fruit fly. OroxphUa. 

mdana^star, •» th«r wperer^tal «y«t«L Thts organism to ciasdcal fn Th- pnnoplas found tn

the fruitly, apply al«5 ta hi^er ergsuwsnis indutfing man.

Using £h>«ph& N lselftln-vnMrt and Wlaschais were able to ktanfljy and clarify a snail i lumbar of 

genes.trw are nr tey importanae tn datamtifcxi ’-he P*0113,111118 ^maScn <X body segments, i-ewte

irwmcKQgtori how gar.as axid control the further dewdopmaert of Mvfciual body segmerta nto ^waafeed 

orgens. He found that the genes were arranged fo the same order on the chromosomes as the body 

auumwfle they conWew. The ft* genes In a complex of dcvolcpmortd genee vontrolW the head regkm. 

genes in the nwSflto eonrrcllcd abdominal eegm®nte whta th- la* g*r»*» <®ntro«ed the jesi-nnr ftar) 

region. Together theeo three scientists hswe eohieired a brealdhmugh thet wfS help enrplain congenital 

■mJfoniwtotw tn man.

WtMt asntrets the dswispaent of the thrifflaod ogg? 

Tba fenjEood egg ts spherical, fl dMdes ^dty» form 2,4. S ocfc and so on. Up untl the 18-wu Sago foe 

ecriy embryo » cymmetifaal arid al oeife are equal. Soysnd this point, oe»* b-g* to spodaTare and the 

on<^b<^na«a«ynvn*rie«LW«awwK*b«co.wcctesr wherwiSfr^th«h^aIYjtal regionsand 

wfart wl become the ventral dorsal anas re the emnrye. Somewhai Mar in ievetacment the body □* 

the anotyc forms segment* and the pewttan <X the vwteOral waJurnii fo flxed- The Irxflvtouai segmonts 

undareo dafr-wu devatopment, depenring on thekposition along the ■heasPteJ* hxw. Whioh gcnce ocrtrol 

those events'? How many are they? D- th«y oaopotatr or do they exart tharr controirmg inffuanc-

TcU»r.boi
PutcniSm ubald



i« itific sansas. Nobody tad don« erytNng auwta? and eqsA

Gao

Pair-rule,

Sejment-
potartyD

>
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trom genetfc sre&s&s of mutant. Drstxph&i ctjuinc.. Thay

able to faennfy 15 dffwart g«snaa wHch, I mutsted. wW aauee 

□erects in segnwtaiion. Tha gwiw could i™ <JM«siIiad with

respect to order tn which the* were Importent during aap^tHbcn ®.T?»pKBwuia.ge™*s 

ie^yopment. aim now muttons effecMd s^msnta^. wm ?ne «Trtl gap

gene® (Hgl) control the body piana5angttahMd4aifi»es. LOW gen«.7h^seernsrt»{ataraoc!iwB« 

of gap gene function results tn a reduced number of body

wsgrr.arta. Palr rv^ ganw affwt w<*y swcord body segmart'

. 2

dBys from fertfizat™ e«G d«vefc(K ric an emoryo. Tten a kvae apdiher imj a mmpie»fly. 

They to join tom** to d»*rffy toe genes which control the aeily phase of this p-ocesE. It was a

was used as an cxpertmentol syatam, the prindpio; apply ai» to higher animate and mwrs. ftmhwrmore, 

genes anafcgous to th«re m the fruit fly hava been found Ih man.: An impertant cwrKiufwn'»that aaran 

genetfc madianlsms coraroiling aerty dsvwopir^n at mulfceSufar Ciganiams have t»en ccr^emri during . 

ewniurfan for mfflSons cf yt<are-

indaperetaW of «£h other?

Ths y^i* * taiirratos fava answered several of tnesa qtiefTorts'bv zJenffrywg a sariss of Snportirt genes 

and how they ftwwdfon to mnrml ths fcrmafcn of the body axis and body sagments. They isnre alee 

dfoccvured genes toot determine which ergww tost *51 form m WwHisri wgmente Aftoough the fraft ffy

brev* dw«a»n by t*ro ye«ng sefontteU st to“ bagirj^ig rf their 

-tifit- carets. Nobody before hod don« anything svwta ■ and 

toa cnancca of suvews* wsrw vwy uncenato. For erre. the 

number of genes irrvohred might ba vary great Sul tllwy yo( 

stated. Their axpsriniantai strategy was untgue and well 5 

piamed. They bantsd flias wilh •rejttagenta sttostancas so as to • 

damage (mutate) apprrednwtefy half ef the Dimiop.hBa genes aS 

rendom (eaiuisttor. mutagenesfo). Thay than sfsidted genaa C 

which, f mutated w«dd wwss dbturtenocs In toe fonna&n erf a ■' 

body axis or in the segmentation pattern. Using a rniwueoope 

where two perauns ccuK smuilanewsty «wai,u«iu too same 

embryo they analyzed and glassified a large number or

E
rrttflbnnEiions ty wsttons tn genes controlling eerty

wrrfxyorJc devafopmertL Ffor more then a year the; two sdaitsts

c&t epporita other exarrinfog DtwnphZs wriiryr® resufcrj .
■a Fg. i. AegionB of aatviiy in the emtxyc 

, for the genee befongng to the- gap, 
pelr-fUs, and segroem-pciarity groups. 
The esp gatrew start to «ct in the very 
earty embryo (A[tospec  ̂an iriciial

dpasty the 14 fhiai eegmento (C) of the 

enttycjjnder the Mtuence erf toe gap 
t 

hesaHcriDl pab&rily due tu tiso oogt'ca £ 

potarty geoasu
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grevo dooteion by twa young soiawttete
Ohriattarw Nu«tefo Vcfosrd and £nc Wioseteua both ftnSshed thetr basfc a-lerrtlfctrsfotng at the md of the 

serentfes. They ware offered their foot <nd-spendortt reeearoh poatfor® at the European Mpkrafar aWc® 

Lnboretory (EMBL) m Hekidberg. They know each other before tfwy orrivad in hewialbare hoexusa oi thoir

somnon aroresc they bath wanted w And out huw th* rwwy Iwtiiad DmsopMi egg devefoped into e 

ogmented entayo. The reason «w chose ihe Wtfly te mat smoiywtlc dwafopmenl» v«y to. Within 9

ir

^“7
Aameotie
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ma da9cn, lft,w,n ••�,__In_, BIT'by0,CIOl'l!!llfngQJjygf �.mirwed �A 
1titd clwd �c:ull(1 Mf]ffl81'1fpo/Sl'ff>';a,esalw:t1fm � P0IBrty r:l�N1J1i-a. 
Th• rauJtsrt �v� anf W� � ft'St JU)llhed.'1 the Enif., · dili>� �
dumJ � tall t:I 19150. n.,, rwcm-.1 fL lot d llllenticn.llfflOOQ �rtllll'llll biclogie and fu' .....r 
� The slrablW u..i t,, ihe two )'OQn9 � ·,._ nc,1/8[_ l � Ulllt ganea CIIWmlq . . . 
d8I, q;,nwc, oculd be� id.died. Thia nlfflW "'� tr,,,,olwd - lmllad a111-0alai 
� cc.-.fied into � funcdonal graupc. Thil erv,nunaged a riwliMr r:I aCl'lw � � look_ fQr 
-.cpPIIINal ..,,_ in ott.'apn•. ltl • aitfy !l'lllftttne ltw� fQ .il0Wu-.;._,.or � 
g11MS ...S Illa, i\ lligNf otglrim;tl'ldin ITIID. ll ha� been �l'IIIU'lttd�thllj � � 

'nw-0,-Wllltlaatrw ,_.o1w1n91 

Pig.. 2.. �lfmn c:1 a ncma and 
a� ln.dtt\'. Tl'!ltt-.d 
thanmdc......,.,hilsd.:t.�­
• dt.drabt '1ltbe.-.c:rd ab a 

_,.,.__· ��gw.lnthc 
OOl'ffllllty ny1ho eaaand agnn 
��;a. 

Ahwfy llC Iha begi111� at. W. eenn,y gwclilll:IStS tl8CI ntrad � �ill p � In 
oi. typa af mullltion ttlll nl!Jlln � ID1l0II ballnr;e (the hlbn:s). WaG � no an ccllD pai- «

MV' (Fig.?). In 1flis � r:11:miri � fl the body plan, oat, in OM Nflor'I �--� 1tiey. •. 
WMtlocsad �illQltwc. ,i,e ar-wg� hcmaowswea l.Ndui docaf)e tt..fypees 1,talfamwlb1& am tha. 
RlllatiorwWI IPTildlO • bu.t.-lc nuaicxw. . . 

· The ftrw'iltl h .ar. pw <ti 'rt'lft98 &.lalillbid. � B.l.JNAscttheO.�lmll1naf11\d■M,,gy in
La k,gal■IL He had, dbr:e itlt beg�� tlie 1tlnfas, � ttyllg to�• ltN � blMi for 
�� � L� bn1 tnlllrW Ulnl Jlir of� waa duo�•�� an entire 
body MGffl,ll1t. 11w l'ldal8:1 aer- �..._ rut tt. pt.,iom.n,n W9f9 bid 1i0 m nan1,n � • 9.,,. 
fal'rll'I �'� flat OQ(C'QII ,eg_,dllllon .. 1how,1Mfor p;anr� ms (Pig. 3). � 
.i. u .. � d the�• aantn:lllm_antermr � Ngn.em 'While a--- fnrther down the geruGc 

mop cann111c1 fflQlw podanOI boctf -.,.,,a (1M co� P�- F'\Jmlennol'8, he rNd that the 
190[0N oonln:alad by the IldlltdUal Q9flB avall;iped. GI !hit� gllC'la Int6nldl!d Ir) a OOI� 

�IW'tc IJ)'ii':ify th■� o( tldivicLa bcdy -s,lWD. "llio fty .at, the four win� ... � tg 
inadlll'( or in. fllll pn,: of lhe bJrhorax camplcc In a�-� wi,qld ha"9 pRlduaiid the 
tllbl-. l.lw blalCa'IQ 0lg;II\ c/il,-ffy {'f!1; !). n,.....i otherlmrMdSo"oe,,.- tz, ��� 

lidnrd Lawis wurbd on tt-.e prrx,t.ms f0r dw:ades and was tar � fl hb lime. In 1 S78 he . . 
..-nrrllltZld 1'11;----�-�.&.lilldtmTlUIINidhcria■ ... hc,w}--6�..,__ 1-,ow. . . 
lbw ge,-.oanf.-oano,pondcd 1lo th.� Ol'IW.i.n, Iha boci,, �. and how Ila indtMu.l QNW1 � 
.... iii. r-Ga pionooring work on hotMC6: 119"• !ftdtkw:I - &lfendala to Nnntt � af 

.. ·, 

3 
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. . . 
11\e gena ._ .. firct fcu\d rn Dl'OfrOpt,ffa �• been
cl.lploetod Ho b6eorll'lex81t lcnawn � the HOX gw1-. 

H\ffllll � In th-.co..,plual811t wlltM1lly .smilwto 
hr��- _can� eorae cf 1he 
ncnaa1 an::d0ns d l"l'IAiri � ga-.. 

ThehBMuai ..-,co wilhlr\ tM b.r MOX s,eflll� fn 
veltebretoe. NeUf. in the -- orruw u thay- do in
� 'andtt-., exatthaa"_�---�the bod,­
aias (Pi§ 8� tn -clr.ntllt with tt.- � FrirVJM 
1ll'st clsaWered by 1.ewlt In Owa.+M,,. More reoenf,_ 
rr .. .&Ac:h hu qgested 1h&t the ..gmenta wt,.,. 
stxadlrll and. the pwlvia tam i.' dowmfMd by bomeotic 
gs,... 

ConflNlilll .,.,_, ...... ill maft 

11-�A
!i.�·-_B

bithorax 

Efl:ft=J1:fbli A.J:O:[p C
• zrs 4 s·s� ·1 a 9.

D 

E· 

Moel ctih. g,H\11$�1:N!d t,/ � Waadiaue R$, 3.. The� d c:mlnarity it 
On:a:iplut (MJJ and;motm l)itta "la.ulS. 
D-FJ emb)taL ThlllhOttmDI tan� Tn 
'111iCn i1881'1h1 tai .... 9111• 14 an:r 
�ib'IQ lhebody.a o-, • -,. i'I 

and LeWs. rave lrrc)WlJlnl (uldlo� !Ufng the ea,1y 
�mcntar1h hunan�.lhafunaloM� 
lht fomalion CJf 1no boct,' 8ldc, IA. the l)O:lan1Y nt ,!ha 1h11 head r., (Wt.-." and V. ·�•�:

gancS bdveb1hcW.., (�. Gen• 
1 <$1he blt,o1111t� wa� lnttw. 
tlywltibi-w;np.Tht.bair�gllc 

It is� that mllbdl0ns In tu:f1 �-g•r.-.,.. normal-rmgeotdllyi,1ndbalw:l.anan. allnlc 
.. . 

lespt•'Vlllle lbr UDli g( itlW •fv, -ita,ieau,a ilboftlorw: · 
. . . 

,nm 0CQ.lr In man. MOO fQ-ljllQ,ne d lbe tbal,t '40% of :ha 
c:angenit.al rnllfonnd0n1 thd � dm to t.ricr1own ,-.on.t_ 8Mn)nnwltaf fac1Dl'6 wch a.v.rv 1-;gh 
dcse5 d vitamin A during ..rty � art a1eio � u, disturb the� er H� 1hi= 

. inducrig � aangenlla( � �res hlYa In '-sm19 ca-=s bol;n found in � gen� 
NldDd tc It-.� l'lel'o w OrtmlphiJa. A hi.ming._ reliied mu. �gene palted -vAI 
c::a&M acomdlon � as Wardlm.la� � It ra & nRcbMM � irNolYes c:Jun-. dGdl; . 

. 

II fM � --.i and itbrid glgh1e11tidi011 of� iriL Anoth• C.,alqxnllOf gMW nalt:8tiM � a 
cantillalcadtfl9m,•a.wlltixl·1cnawn.arilfdia. 

'4 
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Honon\ly Memw, Th■� Society (UK). 1990 
Albert usker BaSIC Medical RBSNl'Ch Award, 1981 
TheLouba GR>N Horwitz Prize, t9Q2· Ho"°rary Doemr of &fence, Uruwraity of Minnesota. 1983

�oocat...i..-
1'.0V.J--' 1�fr 

C�YWdlludlila. 

� 1 �11...U:..�cr- IJ 
�UC !If .... ...__ 

1(.-1-.J,,, ,� ... 

,._:r.n. S-lTl':":'�01..¥



l'J'l)/PRliSSRUK/INFO 

P. 002
11003 

Information 
t:or-�irlfl-rm.atl0a plmseamz::t: 
lllolloJ111Swc4blaN1141:&y or� 
[lfonnatioQ Peplnmat. b�. S-104� Stnct1loJm, \'WC1elll. 
Tilt +46-(0}S-673 OS 2$, fir&: +-46-{0)J..l.S .56 70 

Toe Raye.l Swedish� ofSd.� ms decided to award the 199:5 NobeJ Prize m 
Cbcmiwytc 

l-rcfBssor l'aal Cnma.Ma:..PJamck•.lnstma tor c 'hcmisrxy, Maim. Geanmy 
(.Duldlcitimi), 

PwDMUt Mmo MoBiiii1. Depmmc:rt nflicth. A1mosphlric and PJanetmy 
Scic:m:es mi� af CJ,enrisny, MIT. Cambridge. MA. USA and 

Pmbsm F. Shuwwil Ruwbuul. O..-U.w of Cbr:mbtiy, Uumcdly ot 
Califomia,�CA,USA 

fi'I!' thdl' work ia atn,Oll)berie mawit.t,1, pn11m&1"1y eo•�I flM fonmmnn 
- da::ump91itioo. o£ aJDc.

The ozone layer - tile Aehflla lled of the biosphere 
The atmoaphc:e samnmding the earth com.ams small qmmJtdcs '1! o:wne- a gas with 
molccaka �ofdircc <>r:n-,.G:.Q,S (0,). Ifllll the� m. � atm.ospbCN 
were ClJWliwwwl tD a pmlSlhfl .:mrmpmdmg tn thd U tne M!'f'hl� 111,,.,.� me 1")"".l' 
mald be oxlly3 mm lbkt. Bmevai lh:>uallozoue oa:mmmimian.� tt 
pl.a,s im.�y� pmtm ti& cm� Thi!, i, ��'Co� 
with Oidi?Jaey"molecular (Jl(j'lm (Oi). it able to UIIOrh tile major part of the mir.t uhra-. 
violan.cHmiDn and. dladbie�mfl-� radilliou mm�� llUlf.ec=. 
W'zdloat& �• ozxmc lqer-in 1hc atmo.spbffl\ aoimeJs llnd pJants could not� 
at least opon lm:l. It is thm:anofdie �iwpor�1D uadcmaad 1he psvCll8SIS 
that� the 1tm0sphell'e's 0zmll!. content 

Paal Cnnza; Mari. Molina ad� Jlawlali.clhav. ail..madi-pincNTins"'CC,-. 
a:ibmiam to 81;>llillma how OZOI1C is ftmDld md.decompoem Ulrouat" cbernical pro­
cr;acs in� atm09pbla. Mos impo&t&l.d:l,. 1bcy-� in this ,,,..,..ahcwcd bow .5CllSitivc 
tbe020de layet-is m �iuflne11t,� ofcdht� -,c:ii•ioaa c!�eampcnmda. 
Tile\Tl!.u 020m: lfflClmlpp,Yed to be mAcmlle& heel 1!1at!mlY'bc5mOQ5ly ndumd by 
atppu4ltly mcxkatc c:amp ill 1bc CCltip0$iDOll of�� D)' c:iq,laamc� 
dimnicwJ mecftermmc 1Ut afi&c£thta ffliclcnws 'lf1he 020M layer. m.three � 
b&vecomrlbtm:d tD 0t1[ salvmicm &:'Om&jl.obal � problem that could� 
�phic � 
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Ozone
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i

-> NOj + Oz 
-> NOi-Oj

• OgT-uv^lE -> Oi + O

The scientist to take "ie nextfhndEuienial step towards a deeper rmdeRtanding of rhe 
dyenistey af the oarma Layer was ?*al Cmtzea. In 1970 he sbcw«i that the nitrogen 
oxidGe NO and NCb react ceodytwdiy (withcux theffiedves bans wnsuEwd) with 

ozone, thus aorirrariuft the cate of wsUkiIqs. q£the oaouc caaicEk

ABihzic
A

80 tan

TEL:202 467 2625
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Haw this trftewiedge erohred
Ozone is 5jiined. in tha asaosphere through the reiittaxg of ordinary osygen rnaleeules 
(0 J by uhre-violst rfithadon fcm the sen. The oxygen atoras thereby ’AcxtEd react 
with, the mulccular oxygen accocdlns: to;

Oi^-uv-Eght -> 20
O + Oj + M -y 0-, + M

•where M is a random air mcieculo (N2 « Oil-

The hnglsn psysicUt. Sidney rhupman ibtraoixrpri m 1930 tn® tot photochemical 
theory for th© rbrnation md daeorcposiwjc. of obom in ■i® ^sp+rt Thir theory, 
which describes how mnllyir canrerts the various fbrmS of iBCWK aoc to aDoiha,
explsuns why the highest rainnmw of ozone occur in the layer between 15 and 50 km. 
wtrnied the ozone layer (Fi^. I), taler meascMmeflB, howewt, snowed, appreciabb! 
daviatjouE fium Chaprcan’s theory. The ozone crasents were coosiriambiy
higher than rhr observed, ones. Tbas, Then!; nwgt be ether chemical reastkins cotnriburiiig 
to the nytnerinn of the QTone ix’JuenL Some years laErdie Belgian Marcel Nice let 
coBufbured important knowledge of how the deecmpcsmon of ozone was enhanced by 
the preseocs of th® hyiregsu radicals OH and HOi-

i
i

i
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stable irirmtH oxiee NiO, which arigtEaSK flom mlcrotaotoj^cal uaasfimnaxkaii. al she
;

••

!
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Ozone cnntrct over AntHTCXfca
Molina's amd Rawhnd's report W to certain rwtrictio&s oa CFC release dueng the laxe 

1970s and cariy 1980s. Nat xaHil 1985. whfn fte real shock: came, there any real

EMBASSY OF SWEDEN
©48 « 72.111TB

parted itp to toe ozone layer, there to be met by such mtensive mtra-vtolet light that they 

;fih impart use of CFC gases was to contaoe at au cmahared. rete the ozane layer would be 

depleted by many percent after some darades. Their nredicbon creslEd an ffioraous 
xnwitinr. Far the CFC gaxs were used in maay technical processes aad their vey 
cbotucal stability and non-u»d<xty were thought» render them erKiro-nienisIiy ideal. 
Many were crittosl of Molina's and Rowiand's calcniaticinR tat ytt more were sanousiy 

by the possMliry of a depleted ozone layer. Today we know toal day w«« 
right Tr ail camouials. ft ■was to taro cut that they had evqiundcreStnMted the risk.

t
1 <
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These mtrogen oxides are 5ran«i in tee. atmosphere tfcmugh toe decay of the chemically 
stable nitrous oxid® NiO, which arigfEares firm mkrobtotogical inmsfcnnatojm> at the 
ground. The coxuuwtion. demrmstEstodby Cxutttabetwwo the soil
andthsthdeknessofteie ozone layCTisonenfteemorivesfordffirecentiaptode- 

veloptneur of research on global biogBccbcmical cycles.

The first threat noted? nuperumie afreraft
The power of nitrogen oxidas lo decompas? ozone ws ulw uuled early by the Amcn«o 
researcher Hflrtld Johnswu, who carried out eKtendve laboratory studies of th* 
rhomietry of ntemgai campouDds . to. 1971 he pointed out the jjussSbie threat to toe 
ozone layer the planned fleel of supexseme aireieft and supersonic fcavel (SSI) 
might ^pr^ce^Tt. Thsso gjsHsfi would be enable of xeLeflffling trittogen. oxides ti^it in 

the middte of tee o«roe layer at altrtndes of20 km. Crutzei's and Johnston's work gtore 
rise to a very mtnisvB debate among researdias as wefl as among tedmwlu gisU. and 
dcrisianrrnakEra. Thhs was also the start of intensive research into the abamiutry of toe 

annespheie which has made great progress during the pest several years. (The 
suhsttjueni r^nedladan. of pises tbr a large SST fleet had other rei&aas toan toe 

eavirefflEicartal. risks they involved.)

Spray cans and refMgemcrs danmee the ozone layer 
The nm-t Imp in <mr kaowiedge of ozone duroistry was in 1974, when. Mnrto Molina 
and Sherwood published ttab widely toted. Narum article on the threat tn the

nrriTie biyer irote. chia:ofluoroCEfbou (CFC) gases — ’SuoeS’' - used is stoay boi...es., xs 
toe cooling medium ic. ■■Trigymtor?, and elsewhere and plasdc foams. Molina and 
RowIhimI bared their eooclnrionz on two anportsiB contribuiiaffl by other rtsewtoars:

- James Lovelock (EnglaoD had recently developed a Mghly sensitive device of 

measuring esmamaly low aijauic gas wuicutx in toe alwoapleie, the elecuui 
.jidw^nr Using this he could now deauMAtmte tost the cxcinssvoy man-uiade, charri- 

rally hurt, CFC gases had already spread globally ±rougi»uT toe amostot-
- R^tomdStolax^ and Ralph CiGerQjtt(U^)W shown fixe cfeJoaiamo^m
toe atmosphere csn. decompose crone catalytically in rimilar ways as nnrogen oxides 

do.

M?!™? and Rowlaud redised tost the chemically inert CFC could giudually be trans- 

.”. .w — . —.------ .
would be separated iuto their cuHsiimniix, uuuibly tolar nc uluais. Thcj ^alutoiteu. toat
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The ozone problem also has inLKrtteg oatmeatjona widi The issoc of how zuaDldil>i is 
aScnng Tfte dimatti Ozone. like carbca dioxide and. mtdiHne. is a greechuuse gas tirai 
oontribrees to high irapereturcs aitlic tsuriace ijf the earth. CCFC gases have a similar

its
¥«.

mgeacy in the ntemmionai negotishcas an release rostuccocs. Then the Euglhstinmu 
Joseph Patman and his cnDwigues noted a drastic dapleton of the oajne bytx cn’wtha 
AsHictk, the ’ojsjoe hole" (rig, 2)- The depleuon was, at least periodically^ ftr greata 
than oqpectBdfioin. goritor calculanons of ths CFG cScct. Tlic debate auung icsasrchas 
now intensified- Was this ft iwtural climatic variation or was it chemical decoinposhiDn 

broughr about by mankind? Thanks to ptooeering rcsearca by many resanctere, snong 
them Molina and. ’Towlund, as well as Suazx Sojamon and. Tames Anderson, bulb
tmm the USA, the pictnm has now cleared- The depletion is ca^ed. dnafly by ozone 
rawntiTig rhrm‘rally with chlorine scd. bmtafae from Tndnvirifrtly manufectared gases.

7 (
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Fig. 2. Thickness of the atone layer (nuian mar^hly value far October) t’ve?' Bay. 
Antarctica. Nore the drtstic deplailon sines the end of the 1970s.

The sarpristagiy rawc dcplcticxt of the uwne layer over A ntarcrica could not he esplai- 
ned by transport processes or by gas phase chemical naedbns. An ahemativc medm- 
msni m»w exist which, could aocei esute rhe demmpositinn of ozone. Cndzea and 
colleagues idcnrificd this meuhonism as djcrnical reacdCES on the SUlface of cloud 
particles in the ttratosplunn. Thus, the Antarctic ozoac depiction appears to be connec­
ted With the CXUBHMiiy low prevailing tanperatnres, which lesri to eondensstiDn of water 

anti nitric acid to form "polar suatoi-jicric clouds" (P5C$). The ozone-decomposms 
chemical reactions are greatly reinfijrced by thz prweEcc of cloud particles. This under- 
sandrag has led tn anete^ng new branch of atmetspheric ch mistry; ■hteetogeneous'* 
cosaucal ceacticns qn psztisde ai4atts.
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p^ohibitE^Ttiirrde^ofsHses ihardsstroy oj^nac. Apnxwal On the protection cf the 
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ia ew 02XQC content m 4e lower layers, the treyo^ihae. Here the orenc
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urups and hem an health, Pan! Crctaesi has been the world’s ieading researcher h 
piag tfae chemical me ’ ’ ■ ' '

cieased n^edly dwoffthe peat cenrrny, chiefly because of tte release of nitric 

iaDCD’!^e SMeocs hycroosituns fiom vehicles and intfrwBfal processes and

to fcOrigM Monreal Pntocoi of1987e) Tfe retease iamtat^snaw tmerma^y 
aereaa. rCniurins eanrgnrts n ___>■ . , . .

OCT.-ir 95(WED) 11:16
11/10 '95

n 7 bv - 
7/ ’

ftom the MnibustioQ oftajmasg in the tropics. Theelwoed qsodo content in lower 
gtaoapiwBBlqrett is rrsdf sn crwiroiimraial probtan for the damage tt cac crose to

__ ______ ____ in map- 
tiat detencine the ozone content at thex, levels.

Wbrt can we expect m the firtcre?
psnks to om good scimdSc untozuding of the ozone problem - aud x^cly to

-r ttoen, Mo lina and Upwiand - it las been possfofe to make far-reaching cn
proWtias tire release of gases that dretrov ozone. A protocol Sn lire protoefer of the 
ozone layer was nsgodared nadir toe zrnjrices of toe United Nations and in
Mbttoeah<>i»dft, in ijr.Unds-toBiarest tightening^ of the

nmclaaitenms gases win be totally benaed fem. 1996 (devpfoping comiEries have a 
few yeers’ grace to tomjdua suh-timms tom do not ham toe czoue layer). Smce ft tates 

the otxate.^cstroying gases to read] ttrenzi^e.lK^w* must ezpect toe 
depietron. not only nwsr Antarctica but also otbc ptuia of foe Ncrdrem, Hemisphere, to 
twrro for MXUS years to come. Given complianca wifo toe proMbitic^ y ezroe layer 
shonld gadsslly begin to bsal aficr foe mm of foe centay (Fig. 3). Yet it win take at 
least 100 years before ft has folly recovered.
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M&rthiUPeri
Bcm 1927, New Ycoi, NY, USA. Azaaitsn ddzm. Doctar’s da^rwa in phydcc 1955, 
Columbia University. Peri is a member of ±c National Academy of Sciences, USA.

Frederick Remes. Profescir
DepBrtmttJl of Plgfsics
Uaivwajty of Califomk at In me

Irvrne, CA 92717
USA

Frederick Reiata

Bum 1918 Pstasco, New Jersey, USA. American ririzen. Doctor’s degree in physica 1944, 
New York Urrivnsity. Rernes is a ■meraher of the Netional Acadsmy of Scieaces, USA, and 
a ibreign. member of iiit! Rasaaii Ar^rimry cf Scianosk

IVTarliu I Beri, Prufessor

SffinfjnJ Linear Accelerwr Cemer
Sftttftxd Univasiiy
Stanford, CA 94305
USA

Further reading

AdditionaL bock^rotmi mo^rinl on J^TolvI Prize for Physics 1995, Tfaejtoysl Sv’adish
Acadcn^' cf Sciences. taEmer >mp-j'>wwwivaje 

neavy Lcptom, Mart® LPcri end WUHam T-Kirk, Scjcntfric Aawsicao, March. 1978. 
leptons — what are they? Martin L Peri, New Sciafiisr, 22 Petanary 1979. 
The Neutrino. Frederick Rdncs and Clyde L. Cowan, Jr, Nature, I SepiaubCT 1956. 
Nmrrfr.o Physics, Frederiek Raines and Clyde L. Cowan, Jt, Physas Today, August 1957. 
Sjwuznp nciarcw. SuBOS. Qmhridge Urnversity Fress 1992, p. 37-44,89-93.



SCHEDULE PROPOSAL

Kim TilleyTO:

Melanne Verveer, Madge HenningFROM:

REQUEST:

PURPOSE:

BACKGROUND:

November 15 afternoonDATE:

East Room, reception in the State Dining RoomLOCATION:

1 hour ??DURATION: 

We have also been told that the Vice President 
personally knows two of this year's Laureates.

The Vice President to participate in and make 
remarks at an event honoring the 7 American 1995 
Nobel Laureates.

To honor the 7 Americans who are receiving Nobel 
prizes this year. Outreach to the Hispanic and 
scientific community.

This administration has honored the Laureates for 
the last two years, in 1993 with a tea and in 1994 
with a reception. Last year the Vice President 
and the First Lady participated.

This year one of the winners is of Hispanic 
origin. The office of Public Liaison would like to 
use this occasion to do outreach to the Hispanic 
community. OSTP would contribute the names of the 
scientific community to be invited.
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File

1995

TO:

FROM:

of fax numbersList.RE:

numbers to thethe list of fax

Regards

Elisabeth

Date

October 19i

Telephone 
(202)467-2600

EMBASSY OF SWEDEN 

WASHINGTON

Cable 
SvenSK

Ms Madge Henning

456 6244

telefax

Telefax 
(202)467-2699

I ^3 J

Elisabeth Wild-Nordlund

Ambassadors office

Address
1501 M Street, NW 
Washington, D C 20005 

USA

Dear Mb Henning,

Nancy asked me to fax you 
Nobel Prize winners.


