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The Novel Prize in Chemistry 1935
Work

Radiation from radioactive substances also became an
important tool in investigating atoms. When Frédéric Joliot
and Irene Joliot-Curie bombarded a thin piece of aluminum
with alpha particles (helium atom nuclei) in 1934, a new kind
of radiation was discovered that left traces inside an apparatus
known as a cloud chamber. The pair discovered that the
radiation from the aluminum continued even after the source
of radiation was removed. This was because aluminum atoms
had been converted into a radioactive isotope of phosphorus.
That meant that, for the first time in history, a radioactive
element had been created artificially.
(https://www.nobelprize.org/prizes/chemistry/1935/summary/)

https://www.atomicarchive.com/img/bios/irene-frederic-joliot-
curie.jpg
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Physics @  The Nobel Prize in Physics 1938 Enrico Fermi - Facts (@)

The Nobel Prize in Physics 1938

Enrico Fermi

Facts

Share this
v M . :

Enrico Fermi

The Nobel Prize in Physics 1938

Born: 29 September 1901, Rome, Italy
Died: 28 November 1954, Chicago, IL, USA

Affiliation at the time of the award: Rome University, Rome,
Italy

Prize motivation: “for his demonstrations of the existence
of new radioactive elements produced by neutron
irradiation, and for his related discovery of nuclear
reactions brought about by slow neutrons”

Prize share: 1/1

Work

Discovered in 1932, the neutron proved to be a powerful new tool for studying atoms. When
Enrico Fermi irradiated heavy atoms with neutrons, these were captured by the atomic nuclei,
creating new and often radioactive isotopes. In 1934, Fermi and his colleagues discovered that
when neutrons are slowed down, e.g. by paraffin shielding, the interaction rate with nuclei
increases. This revelation led to the discovery of many hitherto-unknown radioactive isotopes.

https://www.nobelprize.org/prizes/physics/1938/fermi/facts/
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The Nobel Prize in Chemistry 1943

George de Hevesy

George de Hevesy
The Nobel Prize in Chemistry 1943

Born: 1 August 1885, Budapest, Austria-Hungary (now
Hungary)

Died: 5 July 1966, Freiburg im Breisgau, West Germany
(now Germany)

Affiliation at the time of the award: Stockholm University,
Stockholm, Sweden

Prize motivation: “for his work on the use of isotopes as

tracers in the study of chemical processes”

George de Hevesy received his Nobel Prize one year later, in
1944.

Prize share: 1/1

Work

Tracking various elements through different processes is important in understanding how
organisms work. After failing to separate an isotope of radium from lead in 1913, George de
Hevesy realized that lead could be marked using the isotope. Radium is radioactive, and by
measuring radiation emitted from it, he could study lead's journey through different processes.
De Hevesy published the first studies to use the method in 1923. The method has since come to
play a key role in chemistry and biology.

https://www.nobelprize.org/prizes/chemistry/1943/hevesy/facts/
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https://www.nobelprize.org/ima
ges/hevesy-13024-portrait-mini-

2x.jpg

https://nbi.ku.dk/hhh/george/de
_hevesy/del3/hilde-
levi/Hilde_Levi215.jpg

19364F, 1938FIZHKLI-A X THD R HEFMIHERHEFRERL -,
1938FE DX TIE/NTF 74T YO Dl ZRa-Bed 4 FiR (2°Ra:
600 mg) X EL3HM. Gd,OsAFHIEL R FZERGTLT-, BATR.
FREAORFRE D 2mEUD ST EEZ AIEL . Gd,0;H D 0.4%DEUDEEIZ
IILT=,

TABLE I*

ACTIVATION ANALYSIS OF GADOLINIUM OXIDE

(The sample “Standard” is pure Gd,0; to which 2% of Eu,0; was added.
Samples 1 - 4 represent stages in the purification process carried out by
Professor Rolla)

Samples count/ minutes
“Standard” 125

1 60

2 60

3 30

4 25

*G. Hevesy and H. Levi: © Artificial Activity of Hafnium and Some Other Elements”
Kgl. Danske Vid. Sels, Math-fys. Medd. 15, 11 (1938).

G. Hevesy, Hilde Levi, The Action of Neutrons on the Rare Earth Elements, Det. Kgl. Danske Videnskabernes
Selskab, Mathematisk-fysiske Meddelelser XIV, 5(1936) 3-34.

G. Hevesy, Hilde Levi, Artificial Activity of Hafnium and some other Elements, Det. Kgl. Danske
Videnskabernes Selskab, Mathematisk-fysiske Meddelelser XV, (1938) 11-21.
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https://nbi.ku.dk/hhh/geor
ge/de_hevesy/del3/hilde-
levi/Hilde_Levi215.jpg

Hilde Bertha Levi (1909 - 2003) had a doctorate in chemistry and physics and was
an assistant to George de Hevesy during his stay in Copenhagen,

Hilde Levi, who was of Jewish descent, received a doctorate in chemistry and
physics at the University of Berlin in 1934. The Nazi dominance in Germany meant
she had no future there and through the International Federation of University
Women she instead became attached to the Niels Bohr Institute for Theoretical
Physics, where she worked as an assistant for Georg de Hevesy.

In 1943, Hilde Levi had to flee to Sweden, where she worked at the Wenner-Gren
Institute in Sweden for the rest of the war. When Niels Bohr phased out biological
research after the war, Hilde Levi received an offer to continue at August Krogh's
Zoophysiological Laboratory in Copenhagen - she worked here until she retired in
1979.

In the late 1940s, she took the initiative to build an apparatus for '#C dating, which
- as the first of its kind in Europe - became operational in 1951 and was used for
dating Grauballe Man.

From 1952 to 1970, Hilde Levi was a consultant in connection with the Danish
Health and Medicines Authority’s efforts to develop legislation for radiation
protection. In later life she became a scientific historian and published a biography
of George de Hevesy.(https://nbi.ku.dk/english/www/george_/de_hevesy/del3/)

ZDfth, Carbon 14 Beta Track Autoradiography, G. Boyd, H. Levi, Science, 111, 58-59 DOI: 10.1126/science.111.2873.58
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International Committee on Activation Analysis (ICAA)

1-6: Hevesy Medal Awards since 1968

HEVESY MEDAL AWARDS List of Hevesy Medal Award Recipients (1968-2022):

The George Hevesy Medal Award is the
premier international award of excellence 1sss w. wayne MEINKE
in radioanalytical and nuclear chemistry. It ;556 abert 4 smaLEs 2006 Jan KUCERA
is named after George de HEVESY

2005 Zhifang CHAI, Gregory CHOPPIN, and Nicholas M. SPYROU

. ) 1970 Ivan Paviovich ALIMARIN 2007 Robert R. GREENBERG
(1885-1966) who received the Nobel Prize - _
for Chemistry in 1943 for his work on the '°/F P/Pee ALBERTenduulien HOSTE 2008 Syed M. QAIM
use of isotopes as tracers in the study of 975 Tibor BRAUN and Juraj TOLGYESSY 2009 Richard M. LINDSTROM
chemical processes. 1976 Francesco GIRARDI 2010 Darleane C. HOFFMAN

1977 Saadiz AMIEL and Richard E. WAINERDI 5011 Peter BODE

Thg Ggqrge Hevesy Mgdal isawarded to . .. oo )
an individual in recognition of excellence _ 2012 Boris F. MYASOEDOV

. . 1979 Vincent P. GUINN :
through outstanding, sustained career N 2013 Rajmund S. DYBCZYNSKI
achievements in the fields of pure as well 9" Willam s LYON and Max PEISACH
as applied nuclear and radiochemistry, in 1283 Edward V. SAYRE and Garman HARBOTTLE
particular  applications to  nuclear qsss Georges AMSEL
analytical chemistry. 2016 Tomoko M. NAKANISHI

. L7 . 1985 Mobuo SUZUKI
Established originally in 1968 by

2014 Heino NITSCHE

2015 Kattesh v, KATTI and Susanta LAHIRI

Professor Tibor BRAUN, Editor-in-Chief of 1566 Emile A SCHIWEIKERT N Faveln POUINES
the Joumal Of Radioanalytical and 2000 Frans DE CORTE 2012 Rolf L. ZEISLER
Nuclear Chemistry (JRNC)' the Hevesy 2001 Amares CHATT and Eiliv STEINNES 2019 Xiaolin HOU
Medal Award was given 19 times during 200z Enricc SABBIONI 5020 Stefaan POMME
1968-86. This Award was reactivated N ...: ,.oen i DE GOEL 2021 Viacimir KOLOTOV

2000 by Professors BRAUN and CHATT. o
. e 2004 Attila VERTES "
It is sponsored by JRNC and administered 2022 Frank ROSCH
as well as adjudicated by the JRNC Board
of the Hevesy Award.

EuRRHEsA P A SR 9/25
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a3, 201647108 (L) =T~ BTSN - EES
% International Conference on Radioanalytical and Nuclear Chemistry &
it

SRS 2R 15 - TS RS> IR o a SR e - A A= T
A% (C£Y, £ CH TS mREOERSOERT CETILIZC L, 7ds
o, REEHOREBERREASGHES /b0 THY, pRFEEECE
BIIEFEA SLTII2AB ZGWUET,

George de Hevesy: (77 )L 7 F~rJzi/— 18855 8H 1H - 19665 7H5
B) o8 =g FEnabEE, 1923F 0= LERER, 19435 {EFE RIG
PSR T AL — T =L TR HEOIE AR L/ — UL EEETEE.

Hevesys: 1943 (Ihr SRl w =T AL Toib=Ris 7O EReR (210
—AEFEEFELICG Hevesy& 5850 T, SR F P ERIFO 28T
EFULFREER IS CEZonET.

hitp://www jrnc-ranc.com/index. php/programme/hevesy-award

George de Hevesy Medal Award 2016
presented to

L (https://www.a.u-tokyo.ac.jp/news/2016/20160510-1.html)

in Honour of Her Outstanding Contributions
to Rad Iytical and Nuclear Chemistry
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Figure 3. Arsenic measurement results in algae of the CCOM-PI18
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Figure 5. Chromium measurement results in algae of the CCOM-P118
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SCIENCE

Extraterrestrial Cause for the
Cretaceous-Tertiary Extinction

6 June 1980, Volume 208, Number 4448

Experimental results and theoretical interpretation

Luis W. Alvarez, Walter Alvarez, Frank Asaro, Helen V. Michel

Summary. Platinum metals are depleted in the earth's crust relative to their cosmic
abundance; concentrations of these elements in deep-sea sediments may thus in-
dicate influxes of extraterrestrial material. Deep-sea limestones exposed in Italy, Den-
mark, and New Zealand show iridium increases of about 30, 160, and 20 times, re-
spectively, above the background level at precisely the time of the Cretaceous-Ter-
tiary extinctions, 65 million years ago. Reasons are given to indicate that this iridium is
of extraterrestrial origin, but did not come from a nearby supernova. A hypothesis is
suggested which accounts for the extinctions and the iridium observations. Impact of
a large earth-crossing asteroid would inject about 60 times the object’'s mass into the
atmosphere as pulverized rock; a fraction of this dust would stay in the stratosphere
for several years and be distributed worldwide. The resulting darkness would sup-
press photosynthesis, and the expected biological consequences match quite closely
the extinctions observed in the paleontological record. One prediction of this hypothe-
sis has been verified: the chemical composition of the boundary clay, which is thought
to come from the stratospheric dust, is markedly different from that of clay mixed with
the Cretaceous and Tertiary limestones, which are chemically similar to each other.
Four different independent estimates of the diameter of the asteroid give values that
lie in the range 10 + 4 kilometers.

AZ2)TEF OB BEIL - E=ILIER

TREPDZTRZEPIEFRIHMESHTIE

THEL.IFZERZRR . BN WED

H5%&RLT=,

G o

Fig. 5. Iridium abun-
dances per  unit
weight of 2N HNO,
acid-insoluble  resi-
dues from Italian
limestones near the
Tertiary - Cretaceous
boundary. Error bars
on abundances are
the standard devia-
tions in counting ra-
dioactivity. Error
bars on stratigraphic
position indicate the
stratigraphic  thick-
ness of the sample.
The dashed line
above the boundary is
an “‘eyeball fit"" ex-
ponential with a half-
height of 4.6 cm. The
dashed line below the
boundary is a best fit
exponential (two
points) with a half-
height of 0.43 cm. The
filled circle and error
bar are the mean and
standard deviation of
Ir abundances in four
large samples of
boundary clay from
different locations.
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Neutron Activation Analysis of a
Particle Returned from Asteroid Itokawa

M. Ebihara,™ §. Sekimoto,” N. Shirai® ¥. Hamajima,” M. Yamamoto,” K. Kumagai,* ¥. Oura,*
T. R Ireland,® F. Kitajima,® K. Nagao,® T. Nakamura,” H. Naracka,® T. Noguchi,® R. Okazaki,®
A. Tsuchiyama,* M. Uesugi,*® H. Yurimoto,** M. E. Zolensky,** M. Abe,*® A Fujimura,*®

T. Mukai, ™ ¥, Yada*®

A single grain (-3 micrograms) retumed by the Hayabusa spacecraft was analyzd by neutron
activation analysis. This grain is mainly composed of olivine with minor amounts of plagioclase,
trolite, and metal. Owr results establish that the Hokawa sample has similar chemi@l characteristics
(iron/scandivm and nickelicobalt ratios) to chondrites, confinming that this grain is estraterrestrial
in origin and has primitive chemical mm positions. Estimated iridium/midel and irdium/cobalt
raties for metal in the livkawa samples are about five times lower than I carbonaceows chondrite
valves, A similar depletion of iridium was observed in chondrule metals of ordinary chondrites.
These metals must have condensed from the nebular where refractory siderophile elements already

condensed and were segregated.

9 May 2003 and reached asterid 25143

Iokawa in Sepiember 2008 (7). After ac-
complishing numerous scientific observations
{2, 1), the spacecraft miod o collect surface ma-
terial from Holawa by ouching down o the as
teroid in Movember 2005 (). The spacecra ft then
navigaied back to Earth, Despiic encounicring
several difficulties, Hayabusa finally retumed to
Earth on |2 June 20010, and its entry capsule was
sucosssfilly rocovered. Although the sample col
loction was mot nominally performed, it was hopod
thet seme extraterrestrial material was stored in
the capsule. Afler carefil and exiensive exami-
neation, mone than | 56 particles were recognized
by microsoopes, most of which wene eventally
judged i be extratemestrial, probably onginating
from olawa (5.

Th.c Hayahwsa spacecraft was launched on

l[:-e;l.!|'|m=r| of (hemitry, Totp bt mopolitan Uiversity,
Hachioji, Tolyo 1920797, Japan. Hydo l.IrIH-MP_f Remzarch
Beartor | refitte, Kumetor, Ousks, Japan. “Low Leswsd Raci-
actrity Lab, Kanazawa Unieenity, Tatsunokadhi, Japan. ‘R
sech School of Eath Somos, The Awstraion Wafional
University, Canberm, Austmbia. “Department of Eath and
Planetary Sciences, Kpasha Uriversity, Fukosda, Jagen,
chvemmical Reseach Cenvier, The Uniressity of Takyg, Takyn, Japan.
"Depaament ol Easth and Panctary Materid Séence, Tohdiu
Univessiy, Sendyi, lpan. “oliege of Scence, Tk Usi-
wersity, Mito, Japan. *Depustment of Eath and Space Science,
Ok Unifwersity, Toyonaks, Japan. “Imfitte of Space and
fetronanicdl Scence Jypmn Asmpace Epbraion Agey,
Sagamihaa, Kaugews, Japan Uiasard History Sicences,
Hokksido Unewity, Sappom, Japan. “HASK Johreon Space
Center, Howston, TX THO58, LS

*Ta whom cormespondence should be addwsed. F-moil
ebihsm-mituru@tmusc jp

W analyzed one of the largest grains retumed
by Hayabusa (RA-QDI2-0049) throwgh instn-
menital meutton activation analysis (INAA ) We
wsod a scanning ¢lectron microprobe ( SEM) to
perfom the initial chamcerizaton of tis grain
at the receiving mom at nstitte of Space and
Astronautical Science, Japan Aerogace Explo-
ration Agency. The SEM mesults indicate that
the particle i alarge crystal of olivine (Fig 1A),
and small inclusions of troilite are contained in
this olivine (Fig 1B). In addifion, small pisces of
silicairs are attached on the surface of olivine
{Fig. 1B). Before assaying to INAA the sample
was rineod with ethanol fior e inepoction of or-
ganic materials at Kywshu University, Fulanka,
Japan, where the rinsed sample was also anabtyzed
by a Raman spectromeier for the characieriza-
tion of cabonaceous compounds. The ample
was then carefully placed inte & quarte sample
holder for newtron imadiation at Kyushu and
brought to the Kyoto University Ressanch Re-
actor Indtitue (KURRI), Kumatori, Osalea, Tapan,
Along with reference standards the Hokawa
samle was imadisied with newtons at a themal
neutron i of 82 % 100 e s for 19 hours.
After imadiation, the quartz holder was replaced
with a new {neomi rradiaied) one to medoce the back-
ground radioact vity diring ganma-ray counting.
Dring this poocodure, the sanple was split into
five small grains, the largest of which was named
B A D2-0049- 1. The renaining four smaller
grains were placed together ini one sample
helder and named BA-C) IN2-M49-2. Together
with reference stndands, both samples wene

measured for their mdicactivity at KURRI for
the first three weeks and then at the Low Level
Radicactivity Laboratory of K anazawa Univer-
sity, Tasunokuchi, Kanazawa, Japan, The de-
tailed procedure for INAA is described in the
supporting online maierial {SOM).

Both samples have similar chemical compo-
sitions, suggesting that the grain i fairly homo-
geneols in its chemical compostion ( Table 1),
Accordng to te surface observation by SEM,
grain BLA-QDOI2-D049 is composed mainly of
olivine, with plagioclase and troilite as trace
components. A slightly high MNa content for
BLA-QDO-0049-1 sugoest that it & somewhat
plagioclase-rich relative to RA-QDN2 (d0-2.

A

Fig. 1. Badc-scattered electron image of a whole
view (A) and a partial view (B of bokawa particle
RA-QDO2-0045. (A) The particle s almost exduwsive-
ty made of olivine with minor amounts of what are
probably plagioclase and opague inclusions mostly
of troilite. (B} Enlarged view of the boxed areain (A)
where some troilite (Ir) indusions are cbsened
Many small pieces of silicates deposit on the surface.

www.sCiencemag.org  SCIENCE  WVOL 333 26 AUGUST 2011
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Impurities in a 22Si-Enriched Single Crystal Produced for the
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DA

NMIJ SHEEERat 5—

ABSTRACT: The practical realization of the unit of mass is
possible by manufacturing a perfect one-kilogram sphere from a
*Si-enriched single crystal. The mass of the sphere can be
determined in terms of a fixed value of the Planck constant by
counting the number of silicon atoms in the core of the single
crystal. To reach the target 2.0 X 107 relative standard
uncertainty, the mass of the surface layer and the mass deficit
due to point defects such as impurities and vacancies must be
investigated and corrected for. A sample of a *Si-enriched single
crystal produced to test the possibility of obtaining material at a
scale useful to the dissemination of mass standards was
measured by instrumental neutron activation analysis to check
the purity with respect to a large number of possible

H o quantification ) He
U Be Mo detcction limit B C N O F Ne
N° "ﬂ AlS P S Cl Ar

KCeSt'l’lVCerFeOuNICuZnGoC.A:Se&Kr

.......................

Ro S ¥ 26 No Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
Cs Ba La Hf Ta W Re Os Ir Pt AuHg T Pb Bi Po At Rn
Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh FI Mc Lv Ts Og

...............

('APrNdeSmEquTbWHoE‘TmeLu
ThPoUNpDuAmCmBhC' BFdeNoLl

contaminant elements. The results collected in a neutron activation experiment performed with the high thermal neutron

flux available at the 20 MW OPAL research reactor are described. The data collected in this study showed that the produced
material has a purity level never achieved with silicon used to manufacture previous one-kilogram spheres.

ANSTO, OPAL research reactor(6 X 1033em™2571)C300 s. 116.7 hBEBS1EZ v #BIEUE

[ REETS SR TRy T _

Cr 27.7d

1925.3 d

12.7h
14.1 h
26.2 h

35.3h
1.68d
23.7h

(1.40 + 0.14) x 10712
(7.6 + 1.5) x 10~ 14

(6.9 + 1.2) x 10710
(3.1 +1.0) x 10713
(1.28 + 0.47) x 10~12

(1.80 + 0.30) x 10713
(7.14 £ 0.71) x 10714
(6.87 + 0.42) x 10712

Zr, Sn,

Cu
Ga

Na, Ar, Sc, Mn, Zn, Se, Mo, Ru, Pd,
Ag, Cd, In, Sb, Te, Cs, Ce, Pr, Nd,
Sm, Eu, Gd, Tb, Dy, Ho, Tm, Yb, Lu,
Hf, Ta, Re, Os, Ir, Pt, Hg, Th, U

Cl, K, Ca, Ti, V, Fe, Ni, Ge, Rb, Sr, Y,

a, Er

l, B

EBRfE (kg kg)
< 4.5x 10716

<1x10"1

<1x1077 ~
10—11
<3.0x1077

<23x107°
<7.0x1073

<1x
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