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1948,
Acta!Crystallographica!launched!
Founding,editor:,P.P.,Ewald,

1968,
Acta!Crystallographica!split!into!!
SecMon!A:!FoundaMons!of!!
Crystallography!and!SecMon!B:!!
Structural!Science!
Founding,editor:,A.J.C.,Wilson,
!

1968,
Journal!of!Applied!Crystallography!
launched!
Founding,editor:,A.,Guinier,
!

1983,
Acta!Crystallographica!SecMon!C:!!
Crystal!Structure!CommunicaMons!!
launched!
Founding,editor:,S.C.,Abrahams,

!

IUCr Journal milestones 

1993,
Acta!Crystallographica!SecMon!D:!!
Biological!Crystallography!
launched!
Founding,editor:,J.P.,Glusker,

1994,
Journal!of!Synchrotron!!
RadiaMon!launched!
Founding,editors:,,
S.S.,Hasnain,,J.R.,Helliwell,,
and,H.,Kamitsubo,

!
2001,
Acta!Crystallographica!!
SecMon!E:!Structure!!
Reports!Online!launched!
Founding,editors:,W.,Clegg,,
and,D.G.,Watson,

!

2005,
Acta!Crystallographica!SecMon!F:!
Structural!Biology!and!!
CrystallizaMon!CommunicaMons!
launched!
Founding,editors:,,
H.M.,Einspahr,and,J.M.,Guss,

!
2014,
IUCrJ!to!be!launched!
Founding,editors:,E.N.,Baker,,G.R.,Desiraju,,,
C.R.A.,Catlow,,S.,Larsen,and,J.C.H.,Spence,
!

1991,
Adop2on,of,CIF,

1999,
Online,,
access,

2002,
Back,issues,online,



The new open-access!
high-influence journal from 
the IUCr www.iucrj.org to 
celebrate the International 
Year of Crystallography!
!
Complete studies reported as 
Research Articles (7000 words) 
and Letters (4000 words).!
!
Submit your outstanding work & become part 
of heritage!
www.iucrj.org/m/services/submit.html !
!
 

Second Year of 
outstanding papers !!



Some!example!of!papers!
published!in!2014!in!IUCrJ!

BIOLOGY!|!MEDICINE ! ! !Open!access!
•  Structure'and'func,on'study'of'the'complex'that'synthesizes'S7adenosylmethionine.!B.!

Murray,!S.!V.!Antonyuk,!A.!Marina,!S.!M.!Van!Liempd,!S.!C.!Lu,!J.!M.!Mato,!S.!S.!Hasnain!
&!A.!L.!Rojas!(2014).!IUCrJ!1,!240^249.!!

!
CHEMISTRY!|!CRYSTENG!!! ! ! !!
Crystal,landscape,in,the,orcinol:4,4'Ybipyridine,system:,synthon,modularity,,polymorphism,

and,transferability,of,mul2pole,charge,density,parameters,
Ritesh,Dubey,a,Mysore,S.,Pavan,a,Tayur,N.,Guru,Rowa*,and,Gautam,R,Desirajua*!!
!
PHYSICS!|!FELS!
Ab#ini&o,phasing,using,nanocrystal,shape,transforms,with,incomplete,unit,cells,
Haiguang,Liu,a,Nadia,A.,Zatsepina,and,John,C.,H.,Spencea*!!
!
MATERIALS!|!COMPUTATION!
•  The'first'X7ray'diffrac,on'measurements'on'Mars.!D.!Bish,!D.!Blake,!D.!Vaniman,!P.!

Sarrazin,!T.!Bristow,!C.!Achilles,!P.!Dera,!S.!Chipera,!J.!Crisp,!R.!T.!Downs,!J.!Farmer,!M.!
Gailhanou,!D.!Ming,!J.!M.!Morookian,!R.!Morris,!S.!Morrison,!E.!Rampe,!A.!Treiman!&!A.!
Yen!(2014).!IUCrJ!1,!514^522.!!

!
NEUTRON!&!SYNCHROTRON!
•  X7ray'techniques'for'innova,on'in'industry.!K.!Lawniczak^Jablonska!&!J.!Cutler!(2014).!

IUCrJ!1,!604^613.!!
!



The!CollaboraMve!ComputaMonal!Project!Number!4!in!Protein!Crystallography!was!set!
up!in!1979!to!support!collaboraMon!between!researchers!working!on!method!and!
sodware!development!for!Protein!Crystallography!in!the!UK.!It!soon!expanded!to!
become!a!global!example!of!collaboraMon!and!has!been!one!of!the!contributory!
factor!for!Biological!Crystallography.!Since!1998!ACTA!CRYST!D!is!publishing!latest!
efforts!that!are!reported!at!the!annual!CCP4!study!weekends.!

Talapady!N.!Bhat!Late!David!Blow!

Yellow,–,,CCP4,
Usage,
!
Red,–,Regular,
workshops,and,
Schools,

Phil!Burke!!!!Tom!Blundell!



STFC!Daresbury!Laboratory!

1999!

2001!

2003!

2007!

2009!

2011!

Phil!Burke!

Michael!Rossmann,!Eleanor!Dodson,!Phil!Evans!



12.5m,

30m,

The!Synchrotron!RadiaMon!
Source!(SRS)!

at!Daresbury!(Cheshire,!UK)!
World’s!first!dedicated!

Synchrotron!X^ray!Source.!!
Came!OperaMonal!in!1980!and!

closed!in!October!2008.!

The,layout,of,a,wiggler,

SR!Light!

Opening!angle!
Θ!=!mc2/E!!

e,



30!years!from!NINA!SRF!
World’s!largest!storage!ring!started!in!1997!(Spring^8!in!Japan)!

50!years!since!the!first!observaMon!of!SR!by!Blewem!
JSR, 4, 315 (1997) 

Many!of!us!discussed!privately!at!the!Mme!that!
SR! world! had! expanded! beyond! our!
imaginaMon!but!the!ulMmate!prize!had!not!yet!
come.!In!1997,!first!prize!came!–!John!Walker,!
followed! by! several! SR! related! Nobel! prizes!
[McKinnon(2003),! Kornberg! (2006);! Steitz,!!
Ramakrishnan! &! Yonath! ! (2009);! Kobilka!
(2012).!2nd,XYray,laser,started,(SACLA),in,2012,
–,100,years,ader,Laue,&,Bragg,discoveries.,



A!comparison!of!peak!spectral!
brightness!Bnpeak![see!equaMon!(14)]!of!
some!storage^ring!and!FEL!sources.!
Reprinted!with!permission!from!

Schmüser!et!al.!(2014).!!

!Weckert,
!Volume,2!|!Part,2!|!March!2015!|!Pages!230–245!|!10.1107/S2052252514024269!

vable on the axis of an undulator. A single electron of an
undulator radiates strongly in a narrow cone with an opening
angle of

!r0 !
"n

L

! "1=2

¼ 1

#

ð1þ K 2=2Þ
2Nn

# $1=2

; ð6Þ

with L = "uN the total length of the undulator. The integrated
intensity over the central cone is given approximately by

F n ¼ 1:431& 1014NI
1þ K 2=2

n

! "
FnðKÞ: ð7Þ

Using equations (6) and (7), equation (5) can be rewritten as

d2F n

d! d"

%%%%
!;"¼0

¼ F n

2$!2
r0
: ð8Þ

All considerations above assume that the particle beam in
the storage ring is parallel, with no transverse extension and
with zero energy spread. Unfortunately, real storage rings
deviate from this ideal situation. They are characterized by a
characteristic emittance

"x ¼ !x!x0 ;

"y ¼ !y!y0 ;
ð9Þ

with !x,y and !x0 ,y0 the r.m.s. values in the horizontal x and
vertical y directions for the particle beam size and divergence,
respectively. At all operational SR storage rings, the emittance
in the horizontal direction, "x , is significantly larger than "y ,
with

"y ¼ %"x; ð10Þ

where the so-called coupling constant % is roughly in the range
0.1–3%. This leads to considerably different source properties
in the vertical direction compared with the horizontal. While
the horizontal emittance "x of a storage ring is fixed, machine
physicists have some freedom to tailor the beam size and
divergence of the particle beam by the so-called & function
given by

&x;y ¼
!x;y

!x0;y0
: ð11Þ

However, since the emittance is a constant, one can either
make the beam larger and more parallel (high &) or smaller
and more divergent (low &).

The quantity relevant for most experiments and generally
used for source comparison is the average spectral brightness
given by

Bn ¼
F n

ð2$Þ2#x#y#x0#y00:1%BW
: ð12Þ

The values for the spectral brightness Bn refer to a 0.1%
spectral bandwidth (BW) interval, which is roughly 7–10 times
larger than the bandwidth after a standard Si(111) crystal
monochromator. To a first approximation, the effective
photon source sizes #x,y and divergences #x0,y0, where

#x;y ¼ !2
x;y þ !2

r

& '1=2

#x0;y0 ¼ !2
x0;y0 þ !2

r0
& '1=2

;
ð13Þ

are a convolution of the sizes !x,y and divergences !x0,y0 of the
particle beam with the intrinsic single-electron radiation size
!r and divergence !r0 from an axially extended source of
length L for a given photon wavelength ", given by !r =
("L)1/2/4$ and !r0 = ("/L)1/2. For time-resolved experiments, it
is more appropriate to consider the spectral brightness during
the duration of a photon pulse. This so-called peak spectral
brightness can be derived from equation (12) according to

Bpeak
n ¼ Bn

fb tb

; ð14Þ

where fb and tb are the pulse frequency and duration,
respectively.

In Table 1 the emittance values for a number of storage
rings are given. All values at present-day sources are of
the order of several nm rad. This means that, for a photon
wavelength of about 1 Å which is characteristic for structural
studies at atomic resolution, the spectral brightness according

feature articles
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Table 1
Comparison of a selection of storage-ring sources (operational, under construction, planned).

The spectral brightness is given in the usual units [photons (mm2 mrad2 s 0.1%BW)(1]. (DBA: double-bend achromat; DW: damping wiggler; xBA: x bend
achromat).

Source Energy (GeV) "x (nm rad) Maximum Bn (& 1020) Circumference (m) "Dlx (Å) Lattice

ESRF 6 4 3.0 844 500 DBA
APS 7 3.1 1.4 1104 390 DBA
SPring-8 8 2.7 2.5 1436 340 DBA
DIAMOND 3 2.7 1.5 561 340 DBA
PETRA III 6 1 10 2408 126 DBA+DW
NSLS-II 3 0.5 30 792 62.8 DBA+DW
PETRA III† 3 0.16 2408 20 DBA+DW
MAX IV 3 ) 0.25 40 528 31 7BA
SIRIUS 3 0.28 20 518 35 5BA
ESRF II 6 0.16 100 844 20 7BA
APS II 6 ) 0.07 200 1104 8 (5–8)BA
SPring-8 II 6 0.10 100 1436 13 5BA

† These values given for PETRA III (Kling & Wanzenberg, 2013) were achieved in machine studies. They relate to a beam current of 5 mA and this is not an intended operation
mode.
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The potential of future light sources to explore the
structure and function of matter

Edgar Weckert*

DESY, Notkestrasse 85, 22607 Hamburg, Germany. *Correspondence e-mail: edgar.weckert@desy.de

Structural studies in general, and crystallography in particular, have benefited
and still do benefit dramatically from the use of synchrotron radiation. Low-
emittance storage rings of the third generation provide focused beams down to
the micrometre range that are sufficiently intense for the investigation of weakly
scattering crystals down to the size of several micrometres. Even though the
coherent fraction of these sources is below 1%, a number of new imaging
techniques have been developed to exploit the partially coherent radiation.
However, many techniques in nanoscience are limited by this rather small
coherent fraction. On the one hand, this restriction limits the ability to study the
structure and dynamics of non-crystalline materials by methods that depend on
the coherence properties of the beam, like coherent diffractive imaging and
X-ray correlation spectroscopy. On the other hand, the flux in an ultra-small
diffraction-limited focus is limited as well for the same reason. Meanwhile, new
storage rings with more advanced lattice designs are under construction or
under consideration, which will have significantly smaller emittances. These
sources are targeted towards the diffraction limit in the X-ray regime and will
provide roughly one to two orders of magnitude higher spectral brightness
and coherence. They will be especially suited to experiments exploiting the
coherence properties of the beams and to ultra-small focal spot sizes in the
regime of several nanometres. Although the length of individual X-ray pulses at
a storage-ring source is of the order of 100 ps, which is sufficiently short to track
structural changes of larger groups, faster processes as they occur during vision
or photosynthesis, for example, are not accessible in all details under these
conditions. Linear accelerator (linac) driven free-electron laser (FEL) sources
with extremely short and intense pulses of very high coherence circumvent some
of the limitations of present-day storage-ring sources. It has been demonstrated
that their individual pulses are short enough to outrun radiation damage for
single-pulse exposures. These ultra-short pulses also enable time-resolved
studies 1000 times faster than at standard storage-ring sources. Developments
are ongoing at various places for a totally new type of X-ray source combining a
linac with a storage ring. These energy-recovery linacs promise to provide pulses
almost as short as a FEL, with brilliances and multi-user capabilities comparable
with a diffraction-limited storage ring. Altogether, these new X-ray source
developments will provide smaller and more intense X-ray beams with a
considerably higher coherent fraction, enabling a broad spectrum of new
techniques for studying the structure of crystalline and non-crystalline states of
matter at atomic length scales. In addition, the short X-ray pulses of FELs will
enable the study of fast atomic dynamics and non-equilibrium states of matter.

1. Introduction

Advances in many fields of science, which are the foundation
of new technologies, depend critically on a detailed under-
standing of the properties and function of molecules, crystals
and matter in general. Independent of whether the research is
driven by curiosity or by specific scientific or technological
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1917,
BARKLA,

Six,most,Recent,Nobel,prizes,in,Biological,Crystallography,,
,most,related,to,synchrotron,radia2on,

John!Walker!–!1997 !Tom!Steitz,!Venki!Ramakrishnan!&!Ada!Yonath!–!2009!
Rod!McKinnon!–!2003 !Brian!Kobilka!–!2012!
Roger!Kornberg!–!2006 !Karplus,!Levim!&!Warshall!–2013!

issued'by'Royal'Mail'
on(25(March(2014,



It,is,clear,that,Crystallography,and,
Synchrotron,light,have,brought,global,
community,of,structural,scien2sts,from,

physics,,chemistry,and,biology,
background,crea2ng,many,crossY
disciplinary,fields,removing,the,

‘tradi2onal’,boundaries,of,disciplines.,The,
widespread,use,of,these,is,a,tes2mony,of,

success,of,bringing,na2ons,together,
pushing,the,scien2fic,fron2ers,as,well,as,

overcoming,geoYpoli2cal,limits.!



Members 
Bahrain, 
Cyprus, 
Egypt, 
Israel, 
Iran, 
Jordan, 
Pakistan, 
Palestinian 
Authority, 
Turkey  

!!!!!SESAME!=!Synchrotron^light!for!Experimental!Science!and!ApplicaMons!in!
the!Middle!East!!

(2.5!GeV!light!source).!!A!major!facility,!under!construcMon!near!Amman.!

SESAME building, financed by Jordan and 
designed by civil engineers from Al-Balqa’ Applied 

University, Jordan 
"

Purpose:!Foster!excellent!science!and!technology!in!the!Middle!East,!and!
prevent!or!reverse!the!brain!drain,!by!enabling!world^class!research!in!subjects!
ranging!from!biology!and!medical!sciences!through!materials!science!and!
physics!to!archaeology!

Build(bridges(between(diverse(socie&es(and(contribute(to(a(culture(of(peace(
through(interna&onal(coopera&on(in(science.(



Contribu2ng,to,Fulfill,
Dreams,of,next,
genera2on,of,Scien2sts,
from,the,region,–,From,
Oct,2010,,started,PhD,at,
the,University,,of,
Copenhagen,in,Medicinal,
Chemistry,–,completed,
PhD,in,2014.,

November!2009!



IUCrJ!!!Summit'mee,ngs'

!
international!year!of!crystallography!
,,

www.iycr2014.org!
,



Scien2fic,thought,is,the,common,
heritage,of,all,mankind,(Abdus,

Salam,,1986)!



Some,salient,points,relevant,to,the,Summit,mee2ngs,are,worth,no2ng.,,
!!
“InternaMonal!relaMons!is!experiencing!its!own!“Quantum”!shid.!…!And!in!this!new!world,!
more!than!any!other!that!has!gone!before,!I!believe!that!science!has!a!vital!role!to!play!in!
internaMonal!relaMons!and!diplomacy”.!
!!
“In!Europe,!CERN!helped!rebuild!links!between!naMons!^!establishing!the!first!post!war!
contacts!between!German!and!Israeli!scienMsts!and!keeping!open!relaMons!between!
Western!and!Eastern!Europe.”!
!!
“Science,can,and,should,be,used,to,break,down,barriers,of,the,twentyYfirst,century,,
par2cularly,those,between,the,Western,and,MuslimYmajority,countries.,Projects,like,the,
new,Synchrotron,lightYsource,(SESAME),in,Jordan,are,leading,the,way,,bringing,together,
scien2sts,from,Bahrain,,Cyprus,,Egypt,,Israel,,Iran,,Jordan,,the,Pales2nian,Authority,,
Turkey,and,Pakistan,to,build,a,bright,lightYsource,for,cunngYedge,experiments,in,
materials,science,and,biology.”,

350th,anniversary,celebraMons!of!the!Royal!Society!!
12th,January,2010!!

BriMsh!Governmnet’s!Foreign!Secretary!!
David,Miliband,,made!a!major!speech!on!Science!

and!Diplomacy.!!



summit!meeMngs!
intra^region!cooperaMon!

The!Summit!MeeMngs!will!stress!high^level!science!and!also!highlight!the!
problems!and!difficulMes!in!conducMng!compeMMve!scienMfic!research!in!
several!parts!of!the!world.!!
They!are!also!aimed!at!discussing!the!actual!possibiliMes!for!developing!
crystallographic!research!and!technology!in!those!regions.!

bringing(na&ons(together(
!  Asia:,Karachi,(Pakistan),,28Y30,April,2014,,Vistas,in,Chemical,
crystallography,,
! ,La2n,America:,Campinas,(Brazil),,21Y24,September,2014,,
Biological,Crystallography,and,complementary,techniques,
! ,Africa:,Bloemfontein,(South,Africa),,15Y16,October,2014,,
Materials,Science,and,Mining,





IYCr2014,LATIN,AMERICA,SUMMIT,
DACLARATION,



Prof.,Marvin,Hackert,,President,,Interna2onal,Union,of,Crystallography!
Prof.,Lidia,Brito,,Regional,Director,,UNESCO!
!
Dear!Colleagues ! ! ! ! ! ! ! ! ! ! ! !24th!September!2014!
!

We!are!pleased!to!report!that!the!IYCr!LaMn!America!Summit!MeeMng!on!Biological!Crystallography!in!Campinas,!Brazil!during!September!22^24,!
2014,!has!provided!us!an!opportunity!to!extensively!discuss!and!review!the!status!of!educaMon!and!research!in!X^ray!diffracMon!sciences!in!
various!countries!in!the!region.!
!

Over!100!senior!researchers,!early!career!researchers,!post^doctoral!fellows!and!students!from!12!countries!have!parMcipated!in!the!event!
including!a!number!of!well!established!scienMsts!in!the!North!(Europe!and!USA)!with!origins!in!the!region.!The!reflecMons!from!these!scienMsts!
regarding!the!level!of!regional!collaboraMon!indicated!that!this!is!clearly!sub^opMmal,!suggesMng!the!need!to!take!immediate!acMon.!
!

Many!of!us!were!engaged!in!extensive!discussions!focusing!on!the!promoMon!of!regional!and!internaMonal!cooperaMon!in!the!field!of!X^ray!
crystallography!and!complementary!methods,!in!line!with!the!objecMves!of!the!InternaMonal!Year!of!Crystallography.!!These!discussions!were!
consistent!with!recent!efforts!leading!to!the!founding!of!the!LaMn!American!Crystallographic!AssociaMon!(LACA).!!The!venue,!being!the!home!of!
the!first!synchrotron!light!source!in!the!southern!hemisphere,!was!fizng,!and!served!also!to!highlight!the!ambiMons!of!the!region!in!construcMng!
one!of!the!world's!most!sophisMcated,!4th!generaMon!light!source,!Sirius,!before!the!end!of!the!decade.!
Through!this!lemer,!we!request!the!IUCr!and!UNESCO!to!iniMate!acMons!to!promote!regional!scienMfic!collaboraMon!including!the!holding!of!
training!workshops,!encouraging!the!mobility!of!researchers!within!the!region,!promoMng!joint!research!projects,!leveraging!naMonal!bodies!and!
insMtuMons!for!financial!support!and!facilitaMng!regional!conferences!on!the!subject!of!X^ray!crystallography!and!its!applicaMons!in!LaMn!
America.!!
!

We!also!request!the!IUCr!to!facilitate!the!establishment!of!a!"LaMn!American!IYCr!CooperaMon!Fund".!We,!as!a!community!representaMve!of!our!
region,!commit!to!persuade!our!academies,!funding!agencies!and/or!governments!to!provide!annual!contribuMons!which!are!commensurate!
with!each!country’s!economic!reality.!Our!aim!is!to!raise!US!$100K!per!annum!for!this!fund.!We!request!IUCr!to!provide!encouragement!by!
making!an!iniMal!commitment!of!US!$20K!per!annum!for!3!years.!We!request!IUCr/UNESCO!to!manage!these!funds.!
!!
The!funds!will!be!used!for!a!variety!of!acMons!including:!!
!!

1.,increasing,collabora2on,and,coopera2on,among,scien2sts,of,the,region,,
2.,providing,seed,money,for,up,to,2,projects,per,annum,involving,a,minimum,of,2,countries,in,the,region,,at,least,one,of,
which,should,be,well,established,in,crystallography,
3.,funding,for,short,term,visits,(up,to,3,months),,primarily,aimed,towards,an,,Early,Career,Researcher,,,
4.,training,workshops,at,centres,of,excellence,or,emerging,centres,in,the,region,,,
5.,enabling,the,sharing,of,facili2es,within,the,region.,,
!!

Signed!by!all!those!present!from!the!region!!



IYCr2014,South,Asia,Summit,Mee2ng,on,Vistas,in,structural,
chemistry,

Through,this,leqer,,we,request,the,IUCr,to,ini2ate,ac2ons,
to,promote,regional,scien2fic,collabora2on,including,joint,
holding,of,training,workshops,,videoYbased,lecturing,,
encouraging,mobility,of,researchers,,promo2ng,joint,
research,projects,,leveraging,na2onal,bodies,and,
ins2tu2ons,for,financial,support,and,facilita2ng,regional,
conferences,on,the,subject,of,XYray,diffrac2on,and,its,
applica2ons,in,the,South,Asian,and,East,Asian,regions.,

PAKISTAN,BECAME,A,MEMBER,IN,AUG,2014.,CHINA,,INDIA,and,PAKISTAN,(CATEGORY,4,,3,&,1),



22 IUCr Presidents in 66 years from 
11 countries fostering collaboration 

1948^1951!
Sir,Lawrence,Bragg,
UK!
!
1951^1954!
J.M.,Bijvoet,
The!Netherlands!
!
1954^1957!
R.W.G.,Wyckoff,
USA!
!
1957^1960!
J.,Wyart,
France!
!
1960^1963!
P.P.,Ewald,,
USA!
!
1963^1966!
J.D.,Bernal*!
UK!

1966^1969!
N.V.,Belov,
USSR!
!
1969^1972!
A.,Guinier,
France!
!
1972^1975!
D.,Hodgkin,
UK!
!
1975^1978!
A.,Magnéli,
Sweden!
!
1978^1981!
N.,Kato,
Japan!
!
1981^1984!
J.,Karle,
USA!
!
!*Just'before'the'Seventh'General'Assembly'in'1966,'the'then'President,'J.D.'Bernal,'resigned'for'reasons'of'health.''

Dame'Kathleen'Lonsdale'(UK)'assumed'the'office'of'President'un,l'the'close'of'the'Seventh'General'Assembly.!

1984^1987!
Th.,Hahn,
Germany,!Fed.!Rep.!
!
1987^1990!
M.,Nardelli,,
Italy!
!
1990^1993!
A.,Authier,
France!
!
1993^1996!
P.,Coppens,
USA!
!
1996^1999!
E.N.,Baker,
New!Zealand!
!
1999^2002!
H.,Schenk,
The!Netherlands!
!

!
2002^2005!
W.L.,Duax,
USA!
!
2005^2008!
Y.,Ohashi,
Japan!
!
2008^2011!
S.,Larsen,
France!
!
2011^2014!
G.R.,Desiraju,
India!
!



Science and technology are cyclical.  They are a 
shared heritage of all mankind.  East and West, 
North and South have all equally participated in 
their creation in the past, as we hope that they will 
in the future – the joint endeavor in sciences 
becoming one of the unifying forces among diverse 
peoples of this globe. 

 

Muhammad Abdus Salam 
Science and Technology Education in the Development of the South 
Prepared for the South Commission September 1990 
Third World Academy of Sciences!
!

IYCr,,I,hope,,will,be,remembered,for,bringing,na2ons,together,crea2ng,
opportuni2es,for,younger,genera2ons,from,all,parts,of,the,globe,to,pursue,the,best,
of,Crystallography,independent,of,their,loca2on,,ethnicity,,religion,or,race.,,


