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I am not a Woman in Science.
I am a Scientist.

Opinion | Researchers

What does it mean to you, being a female scientist? Twenty scientists share
their thoughts.

Today, we celebrate the achievements and contributions of women across the
world. Women as citizens, mothers, daughters, workers, helpers, leaders,
scientists — women, who just like men, are trying to make a difference in this
world.

] This blog post is distributed under the Creative Commons Attribution License (CC-BY). The illustration is by
F. KEI eS|d ou Hindawi and is also CC-BY.
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WOMEN IN STEM
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A GLOBAL PERSPECTIVE

Of all scientists employed within research and development (R&D) worldwide,
only 28.8% are female (as of 2015), A breakdown of the regional averages is shown below':
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Stranded on a dessert island, Lost at sea, fmally some Iand'
finally a way out of here!
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CAN A RECYCLED SYNCHROTRON BECOME AN
OASIS OF PEACE IN THE MIDDLE EAST?
BY MIKE PERRICONE



A New Synchrotron Radiation Research
Facility in the Middle East
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Asynchrotron from Cold War era

A s that divided Berlin now makes

by Erika Williams i i s ks s
cooperation from scientists in

the Middle East AT

“A synchrotron from Cold War era that divided
Berlin now makes its home in Jordan, fostering
cooperation from scientists in the Middle East”



Examples of Bridge
Building Through Scientific
Collaboration:

CE R N formally born 1954, when:

1- Physicists realized that no single
European country could compete with
the US in constructing large
accelerators — collaborating therefore

“Diplomatic Science does not o
necessary for participation...

work. Excellent science must be a

major driving force, and is a |2- A far sighted group of diplomats and

necessary condition for building |scientific administrators conceived the

sound bridges..” idea c?f a !0|nt Europ.ea.n Labf)ratory asa
S _ . contribution to rebuilding bridges

Sir. Chris L. Smith; President of SESAME Council between nations recent ly at war...

It worked scientifically and more!

“CERN vs. SESAME: In Europe, the war is over. In the Middle East, it
is NOT. SESAME machine is smaller than CERN, but the difficulties
are much larger than CERN had...”



1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
1 1 1 1 1 1 ] 1 1 [ 1
| | 1 | T 1 |
Proposal to use parts from Proposal for the establishment SESAME Memorandum of Official Start of funding by Israel, First electrons stored in the First users
the decommissioned BESSY | of SESAME under the auspices becomes an  Understanding opening of Jordan and Turkey of funds booster ring. Funding from ltaly (July 2018)
machine to create a light source of UNESCO approved by independent  signed between the SESAME they pledged for capital
in the Middle East UNESCO Executive Board GO IAEA and SESAME building investment First circulation of electronsin  SESAME becomes the
the main storage ring. Official ~ world’s first carbon
Dahab meeting (Egypt) organised by the  Official launch of the SESAME Ground-breaking ceremony at the Endorsement of a strate-  Start of construction of magnet-  inauguration of the laboratory. neutral accelerator
Middle East Scientific Cooperation group  project at a meeting organised SESAME site held in the presence of the gic path forward by the ic system for the storage ring Construction started on a laboratory through
SESAME Council led by CERN with EU funding dedicated solar power plant solar power

to promote Arab-Israeli cooperation

in Paris by UNESCO

LNLS
-

King of Jordan and the DG of UNESCO

Australian
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SESAME

A symbol of cooperation, solidarity and peace

SESAME and International Cooperation

The idea of creating a light source in the Middle East was first proposed by Abdus Salam in the 1980s. Salam, a
cowinner of the 1979 Nobel Prize in Physics, recognised that such a facility could promote the cause of science and
technology in the region. Today, more than 30 years later, this vision has finally become a reality.

1995 1996 1997 1993 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
1 ] 1 1 1 ] ] 1 ] 1 1 1 1 ] L 1 1 L
I T 1 1] T [T |
Proposal to use parts from Proposal for the establishment SESAME Memorandum of Official Start of funding by Israel, First electrons stored in the First users
the decommissioned BESSY | of SESAME under the auspices becomesan  Understanding opening of Jordan and Turkey of funds booster ring. Funding from Italy (July 2018)
machine to create a light source of UNESCO approved by indep signed b the SESAME they pledged for capital
in the Middle East UNESCO Executive Board 1G0 |AEA and SESAME building investment First circulation of electronsin  SESAME becomes the
the main storage ring. Official world’s first carbon
Dahab meeting (Egypt) organised by the Official launch of the SESAME Ground-breaking ceremony at the Endorsement of astrate-  Start of construction of magnet-  inauguration of the laboratory. neutral accelerator
Middle East Scientific Cooperation group  project at a meeting organised SESAME site held in the presence of the gic path forward by the ic system for the storage ring Construction started on a labaratory through
to promote Arab-Israeli cooperation in Paris by UNESCO King of Jordan and the DG of UNESCO SESAME Council led by CERN with EU funding dedicated solar power plant solar power

SESAME MEMBERS

SESAME OBSERVERS
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Brazil, Canada, China, the European Organization for Nuclear Research (CERN), the
European Union (EU), France, Germany, Greece, Italy, Japan, Kuwait, Portugal, the
Russian Federation, Spain, Sweden, Switzerland, the UK and the USA. (UNESCO
may serve on SESAME Council).
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SESAME

e Foster World-class basic and applied research, and
development of high-tech industry.

eAddress regional and global concerns: biomedical,
environmental, cultural/ human heritage.

eReverse the brian-drain in the Middle East.

* Itisours..itis home.

 We are the right people to realize our needs..
(seek help but do your homework

* Traditional constraints..

* Tired of wandering everywhere..

* Peace (what does that word mean in any dictionary?!).



Large scale emigration with technical skill and knowledge

Brain Drain
= 3
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- 3-Morocco:

2,868,828

A of Arad Leagun sepert K sngration (204)

b

14 II

“The map confirms that low and middle income countries are the

most severely affected by inventor “brain drain”.
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First Spark: 19891...

— OPINION

AT; Your theme in recent times has
b«n Mat science is lht kq' lo ewnamlc

TECHNOLOGY
POLITICSAND
DEVELOPMENT

Abdus Salam, the Pakistani physicist and
Nobel Laureate has long promoted the
effective use of science and technology by
Third World nations. He discusses his
controversial ideas with Nalaka
Gunawardene.

The year 2000 will be a good year to
mm nt if v\e start today. A few

or di
countries. Critics arguo that this
drains much needed cash from
treasuries in pursuit of esoteric goals.

Salam: The Third World is now
slowly waking up to the realization
that, in the final analysis, creation,
mastery and uuliumn of modern

la, Tran,
South- Korea—have realized that
investments in science and technology
produce sufficient returns and are
planning to raise their science budgm

AT But won't that admission cause
laymen in the Third World to lose
faith in scientists?

Salam: It is not an admission of
guilt, but one of responsibility, Think
of the relationship between antibiotics
llko pcnlcmm and the population

accordingly. It is the wealth-producing
odencesofphymsandgeophywmd
the survival sciences of medicine and

mnoomd h gym i
what di ish the d

lar biology that less developed

developed countries. Nothmx eln
neither differing systems of econo-
mics, governance, nor differing
cultural mom nor differing per-

ht can
exphm v:hy the devnlopcd countries
can master this globe of ours. I was
recently attacked by an Indian
newspaper that claimed I was talking
only of science and technology, a “God
that failed"—that was their title!
They're forgetting that despite set-
backs, it is the *failed God" that gave
them high-yield rice to feed their
millions.,

AT: But developing nations are
faced with urgent problems. How can
basic science solve these problems
qQuickly?

Salam: We have to remember the
long-term nature of science and

. technology as applied to development.

ies will have to turn to if they
are to surmount their pressing

problems.

AT: What is the role of the scientist
in development? .

Salam: Scientists and techno-
logists have not yet fully played their
role in the development process. They
have to get involved in the political

tween nuclear physics
and nuclear weapons, These problems
will not be solved without science,
Science gets the blame because
scientists and their various organi-
zations have not been sufficiently

active in proselytizing on behalf of
science.

We have to take science to centre
stage by showing how it is directly
linked with economic development.
Most scientists don't even know the
G‘IP (gross muoml product) figures

their ies. We don't

process. They have to
politicians that investing in science. . .
is money well spent.

AT: In other words, doing good
academic science alone is no longer
sufficient?

Salam: Yes. Scientists must ensure
that their research does not go to
waste (and) should play a far greater
role in public affairs. Science and
scientific ideas have a great potential
for human welfare (but) we have to
accept that it is scientists who have
created many of the world'’s problems.

coneem ourselves with these things.
This has to change!

ASU TIOMOLOEY OCTORME, 1999

1- The Third World is now slowly waking up to the
realization that, in the final analysis, creation,
mastery and utilization of modern science and
technology are basically what distinguish the
developing from the developed countries....

2- Neither differing systems of economy, nor cultural
mores nor differing perceptions of religious thought
can explain why the developed countries can master
this globe of ours....

3- Remember the long-term nature of science and
technology as applied to development....

4- The year 2000 will be a good year to aim at if we
start today.. |

5- Scientists must ensure that their research does not
go into waste and should play a far greater role in
public affairs.



When the journey of a million experiments start with a thought AND a BOAT!

Abdus Salam Kick-off Meeting! Sergio Fubini

G. A. Voss (DESY) watching the boat at Hamburg harbor on its Herman Winick
way to Agaba, Jordan with BESSY | on board; June 7, 2002



Brief History of SESAME

« 1997 — Original idea (Voss, Winick); Upgrade/rebuild BESSY 1(0.8 GeV) In
the Middle East, as centerpice for a new international research center. Voss
presents the concept to a MESC meeting in Turino. Very positive response

from Middle East scientists.

« 1998 — Voss presents concept to MESC meeting in Uppsala. MESC
endorses SESAME

« 1999 - 1st meeting at UNESCO,; (Interim) Council established — Herwig
Schopper, President; form international advisory committees

« 2000 — Begin workshops, schools; Growing community interest
« 2002 - Decision to build a new 2.5 GeV ring (still using BESSY injector)

« 2003 - Ground breaking for building; completion in 2008
« 2008 — Chris Llewellyn-Smith takes over as Council President

Vigorous training programme and growing potential user community

First experiments in 2015, assuming funding for main ring & beamlines is
secured. (new beamlines plus adapting/upgrading donated beamlines)



“A synchrotron from Cold War era that divided
Berlin now makes its home in Jordan, fostering
cooperation from scientists in the Middle East”
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SESAME

SESAME

A Proposal for a

Synchrotron Radiation Source

in the Middle East

Members of the Study Group
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SESAME

SESAME

Synchrotron Light for Experimental Science and Applications in the Middle East

NORTH ELEVATION

Conceptual Design
for the
Upgrading of SESAME to 2GeV
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S ES AMhlE Synchrotron-Light for Experimental Science
and

Applications in the Middle East

Conceptual Design Report
for the Upgrading of SESAME to

2.5GeV

May 2003

UNESCO Amman Office

Jordan




We are all involved.

Science diplomacy works better with the most
challenging relationships.

Science diplomacy does NOT work without a
true and real scientific exchange.

SCIENCE AND PEACE - (but most of all OPTIMISM!)

Map of international scientific collaboration 2008-2012,
Image: Olivier Beauchesne
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SESAME .
Science = common purpose + common values

SESAME, Jordan
(Middle East)

ESRF, France(EUY |\ | Eléttra, Italy




(_deafh_s from dominant
infectious disease in 2012

. = Tuberculosis
. = HIV/AIDS

= Diarrheal
Diseases

= Malaria

A role model?

202‘ HIV/AIDS 12_0 e I o

Towards an AfLS
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Home About us Machine and Beamlines For Users Services About SR
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2019 SESAME became orld’s
» accelerator c« lex to be

red by renewable energy -
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COLLABORATION & TRAINING

IAEA Support

1. SOLEIL: — TC Project INT-1-055 ended in 2011

* IR beamline — Lot of work and efforts by Paul Dumas

+  RF & Alignment — New TC Project INT-0086 covering period 2012 — 15
2. Canadian Light Source: UNESCO Support

*  Control Software and Hardware, Beamline Instrumentation —  SESAME Council Secretariat

*  Using beamlines for various applications

*  MoU already signed between CLS and SESAME

— Financial Assistance

3. ALBA — Spanish Light Source * CERN
+  Beamline Construction and Commissioning —  Procurement of magnets for the storage ring
*  Design of Storage Ring components —  Cost for magnets covered by EU (~ 5 M Euro)
* Radiation Protection « JSPS

*  Fellowships are offered
. x . — Organization of SESAME — JSPS School for training
4. Swiss Light Source

*  Frontends for BLs closely followed by Amor and Albin « ICTP
*  Material Science BL as donation —  Training & Dissemination

h

. NSRRC — Taiwan Light Source Cyprus Institute
. Electronics and Instrumentation —  LinkSCEEM Project — Phase II on going

. B line Sci d Techni ] . . L
camine scaence and techmiques — Focused on HPC and its applications
. Fellowships are offered

6. Portugal - SESAME APS/IoP/EPS/DPS/ACS/TUPAP

*  Fellowship Program —  Various scientific societies contributing

*  Both PhD and Postdoc Level —  Travel grants are given under the program
7. LNLS - Brazilian Light Source

. Beamline Construction and Commissioning

Canon Foundation

— Financial Assistance

. Beamline Optics and Control . o .
— In-kind contribution - in terms of manpower (Steve Jones)

. Fellowships are offered
8. Elettra
— RF Cavities —  Support for young scientists visiting EU and US SR Facilities
— Support for Training —  SESAME Technical Team is also supported
— Two year, one time, fixed funding

Lounsbery Foundation






Training Programme (thanks to external support listed Iater)

Users’ Meetings, Schools, Workshops, Fellowships, visits to operating light-
sources,.. . are building technical and scientific capacity in the region

ER.17 T ——— - P N TRy —
1St Users’ Meetlng Amman 2002 : 10th Users Meetmg Amman 2012

SESAME -JSPS School Calro 2008
i =, R

Began trammg accelerator experts
who returned to the Middle East jmm

Now Training Scientists
e o Left @ Advanced Light Source
= V=) N X o 3 Users’ Meeting, nght @ NSLS
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Members of SESAME Accelerator Group 2007




SESAME UM 2013

SESAME UM 2015

100 Participants

= Egypt

® Jordan
m Spain

® Canada
m Cyprus
m USA

® France
H [ran

m Israel

m Pakistan
m Turkey
m UK

m Palestinian Authority

171 Participants

® Egypt

m Pakistan

E |ran

® Jordan

m Palestinian Authority
m [srael

m Turkey

m Canada

m UK

® France
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First light for pioneering SESAME light source

22 November, 2017

Allan, Jordan, 22 November 2017. At 10:50 this morning scientists at the pioneering SESAME light source saw First Monochromatic Light through the XAFS/XRF (X-ray
absorption fine structure/X-ray fluorescence) spectroscopy beamling, signalling the start of the laboratory's experimental programme. This beamline, SESAME's first to
come on stream, delivers X-ray light that will be used to carry out research in areas ranging from solid state physics to environmental science and archaeology.

“After years of preparation, it’'s great to see light on target,” said XAFS/XRF beamline scientist Messaoud Harfouche. "We have & fantastic experimental programme ahead
of us, starting with an experiment to investigate heavy metais contaminating soils in the region.”

The initial research programme will be carried out at two beamlines, the XAFS/XRF beamline and the Infrared (IR) spectromicroscopy beamline that is scheduled to join
the XAFS/XRF beamline this year. Both have specific characteristics that make them appropriate for various areas of research. A third beamline, in this case devoted to
materials science, will come on stream in 2018.

“Our first three beamlines already give SESAME a wide range of research options to fulfil the needs of our research community,” said SESAME Scientific Director Giorgio
Paolucci, "the future for light source research in the Middle East and neighbouring countries is locking very bright!”

First Light is an important step in the commissioning process of a new synchrotron light source, but it is nevertheless just one step on the way to full operation. The
SESAME synchrotron is currently operating with a beam current of just over 80 milliamps, while the design value is 400 milliamps. Over the coming weeks and months
as experiments get underway, the current will be gradually increased

“SESAME is @ major scientific and technological addition to research and education in the Middle East and beyonad,” said Director General of SESAME, Khaled Toukan.
*Jordan supported the project financially and politicaily since its inception in 2004 for the benefit of science and peace in the region. The young scientists, physicists,
engineers and administrators who have built SESAME, come for the first time from this part of the world.”

Among the subjects likely to be studied in early experiments are environmental pollution with a view to improving public health, as well as studies aimed at identifying
new drugs for cancer therapy, and cultural heritage studies ranging from bioarcheology - the study of our ancestors - to investigations of ancient manuscripts.

“On behalf of the SESAME Council, I'd like to congratulate the SESAME staff on this wonderful milestone,” said President of the Council, Rolf Heuer. “SESAME is a great
aadition to the region’s research infrastructure, allowing scientists from the region access to the kind of facility that they previously had to travel to Europe or the US to
use.

resa more

- .
SESAME XAFS/XRF beamline scientist, Messaoud Harfouche, points out SESAME's first
monochromatic light



SESAME light source brings second beamline into service

Allan, Jordan, 30 April 2018. At 1121 pm local time (GMT +3) scientists at the SESAME light source brought the laboratory's infrared (IR) spectromicroscopy beamline into service
for the first time.

This beamline is a completely new beamline. It was designed and built in collaboration with the French Soleil Synchrotron. It is SESAME's second operational beamline, and it
joins an X-ray beamline that saw first light on 23 November 2017. The addition of the IR beamline will enable the application of infrared microspectroscopy and imaging in a wide
range of fields, including surface and materials science (e.g. characterization of new nanomaterials for solar cell fabrication and for drug delivery mechanisms), biochemistry,
archaeology, geology, cell biology, biomedical diagnostics and environmental science (e.g. air and water pollution)

cern * Follow
"Allan, Al Balga', Jordan

cern This photo shows SESAME's infrared
beamline scientist, Gihan Kamel, at work on
the beamline.

Learn about SESAME light source bringing its
second beamline into service:
http://sesame.org.jo/sesame_2018/node/245
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First light for SESAME's MS beamline

31 December, 2019

On Monday, 23® December 2019, at 13:2], scientists at the SESAME light source successfully delivered the first X-ray monochromatic beam to the experimental station of
the Materials Science (MS) beamline, that will be used in applications of the X-ray powder diffraction (XRD) technique in materials science, The beamline will provide a
powerful tool for studying microcrystalline or disordered/amorphous material on the atomic scale, the evolution of nano-scale structures and materials in various
environmental conditions and for developing and characterising new smart materials.

To have seen the X-ray signal inside the MS experimental station was very exciting said the MS beamline scientist, Mahmoud Abdellatief. /t was the realization of four
years of hard work, and has given me added stimulus for the new challenges lying ahead before the beamline may host users in some six months.

The MS beamline is the first at SESAME to be equipped with an insertion device (wiggler), 2 gift from the Swiss Paul Scherrer Institute (PSI) and a device that enhances
the brightness of the synchrotron light, thus reducing the time needed to make measurements, and making it possible to follow fast processes.

The major components of the beamline, alsc donated by PSI, were previously installed at the Swiss Light Source. Modifications were introduced in the beamline
design so that these components match the characteristics of the SESAME storage ring. A powerful PILATUS 300K area detector, donated by DECTRIS
(Switzerland), which is shortly to be installed, will provide the fast read-out time that is required to investigate the evelution of nanc-scale structures and materials in
extreme conditions of heating and cooling under gas flows.

SESAME's MS beamline will accommodate XRD experiments in the energy range between 5 and 25 keV. It will provide a powerful tool for studies in many scientific
fields among which the environment, energy storage materials, and cultural heritage.

A call for proposals for beam time on SESAME's operational beamlines issued in November includes a call for proposals for beam time on the MS beamline.

© SESAME 2019: The first monochromatic X-ray flucrescence signal at the © SESAME 2019: SESAME scientists just after obtaining the first

MS beamiine menochromatic X-ray flucrescence signal (from left to right: Mahmoud
Abdellatief, MS beamline scientist, Messacud Harfouche, XAFS/XRF
beamline scientist, and Gihan Kamel, IR beamline scientist)




Materials Sciences Environmental Science
Renewable Energy Agriculture

. Cultural Heritage
Molecular Biology Archaeology

Genetic Engineering N Zhaie *o% _ Art Restoration

o a. [
CRITTER COUNTRY]. </ 5 10
B3 S
gt o
s d F‘

o R (O (A

Astronomy

\?

\

Geology ‘&

Mineralogy Y @iy T e A e %\

Life Sciences

Drug Design :
Surface Science

Instrumentations
Industry



