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SET-Routes works to increase female representation in Science,
Engineering and Technology, with funding from the European
Union. CERN is one of three European organisations organizing
the project.
Imagine a programme that puts female science, engineering and
technology (SET) professionals into classrooms and university
lecture halls as positive role models for the next generation of
physicists -- of both genders. It's called SET-Routes, and CERN is
one of three institutions funded by the European Union to make this
programme a reality.
'There's nothing like a real scientist to show a budding female physics
student that science is for women, too,' says Rolf Landua, Head of
Education at CERN. That's why CERN is using its funding for a
series of 'ambassador visits,' recruiting female SET professionals at
http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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various stages of their careers to speak to a handful of secondary
schools in their home countries about what it's like to be a scientist,
engineer, or technician. Thirteen countries EU have been selected for
ambassador visits due to their particularly low percentages of women
in the field. 'In German-speaking countries it is especially bad,' says
Landua. According to a Eurostat Education statistics study in 2003,
females account for only 29.9 per cent of German PhD graduates in
science, mathematics and computing, and Austria is not far behind.
(See at the bottom for a complete list of the selected countries.)
Other provisions of the programme include an international
conference and a series of ambassador visits to universities,
organized, respectively, by the other two recipients of SET-Routes
funding: the European Molecular Biology Organization (EMBO) and
the European Molecular Biology Laboratory (EMBL).
Ambassadors will have the opportunity to attend the conference, 'The
Way Forward,' in Heidelberg between 9 and 11 May, where they will
be coached on how to prepare talks and field questions that their
young audience members might have. Anyone interested in being an
ambassador should contact Rolf Landua at Rolf.Landua@cern.ch.
SET-Routes quick list
Objectives:
To increase representation of women in Science, Engineering
and Technology by providing positive female role models for
aspiring young scientists.
Organizations involved:
European Molecular Biology Organization (EMBO);
European Molecular Biology Laboratory (EMBL);
CERN.
Funding:
European Union.
SET-Routes Programmes:
ambassador visits to secondary schools;
ambassador visits to universities;
international conference on women in physics;
lecture series featuring top female physicists.
Selected countries for ambassador visits to secondary schools:
Austria, Belgium, Czech Republic, Denmark, France, Germany,
Greece, Hungary, Netherlands, Norway, Poland, Slovak Republic,
Switzerland.
For more information go to:
http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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http://www.set-routes.org/
Voices of women in physics...
We asked a few female physicists for their thoughts about why
women are under-represented in the sciences, how this problem
can be solved, and whether the challenges of pursuing a scientific
career are different for women and men. Their responses were as
diverse as their backgrounds. Here's what they had to say:

Margarete Muehlleitner is a theoretical physicist, a French
university lecturer and a fellow in CERN's Theory Group. She says
that in Germany, her home country, 'Only a small percentage of
women studying physics go on to do a master's degree, and even
fewer go further than that in their subject.' She continues, 'As far as I
know, about 1% of university physics professors are women, a
situation that hasn't changed much in 100 years!' In her opinion, this
dramatic imbalance between the sexes can be explained by two
problems. 'Women don't think they are capable of making a career in
physics or maths,' she explains. 'I personally thought I was too stupid
to make it and didn't dare try. I actually studied engineering for a
year before I finally decided to venture into physics.' In addition to
this problem of mentality, the childcare infrastructure for toddlers
and infants is virtually non-existent in Germany. 'In Germany it is
simply impossible to have children and pursue a career in science,
where you need to be 150% committed,' she adds. 'I was lucky
enough to have a husband who was willing to follow me wherever I
went and to spend two years at home taking care of our child while
he continued his studies.' Having a baby can pose problems for
women who want to pursue a career in science. 'I was afraid of
getting left behind and so carried on going to lectures during my
maternity leave,' she says. In her opinion, girls in Germany need to
be taught right from secondary-school age that they are just as
capable of studying science as men are.
http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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UK-born Pippa Wells, a CERN staff physicist and project leader of
the ATLAS Semi-Conductor Tracker, managed to balance work and
family life by having her three children after she had finished her
postdoctoral positions and secured a stable position in her field. For
her, it is the logistics of having children, and then caring for them in
the early years, that causes difficulties for women trying to make a
career out of physics. Gaps in a candidate's curriculum vitae can be
off-putting to potential hiring managers, even if those gaps are the
result of maternity leave. Nevertheless, Wells cautions, young girls
should not be concerned about this when they are deciding whether
they want to be physicists. 'The questions you should be asking
yourself as a young woman interested in having a career in physics
are, 'Do you find it interesting, inspiring?'' Wells said. 'And if you
find it exciting, don't be intimidated by it.'

Géraldine Servant is a theoretical physicist from CEA-Saclay
http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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(France). She is currently on secondment to CERN, where she is a
fellow. In her opinion, cultural and educational attitudes explain why
fewer women than men take up physics. 'Action is needed at the
secondary school level, as soon as girls reach adolescence, to show
that careers in science are not only for men,' she says. Long studies
followed by the repeated fellowships and changes of residence that
you often need to go through before you secure a permanent job are
not conducive to a stable family life. 'It's a problem for women, but
for men too,' emphasizes Géraldine. 'When you decide to take up a
career in science, you have to be aware that it is generally impossible
to settle down in one location before you reach the age of 35. Most of
the young theoretical scientists I know have no children and many
are single'.

Etiennette Auffray Hillemanns is a CERN physicist. After coming
to CERN in 1992 as a doctoral student, she moved up through the
hierarchy to be awarded a permanent position at the end of 2005. 'It's
true that when I was a student there was an imbalance between men
and women. At my engineering school girls were in the minority and
generally opted for chemistry in their third year rather than physics.
There is certainly a problem of culture,' she adds. Etiennette has
never experienced any problems or discrimination as a woman at
CERN. 'On the contrary, I was very quickly given responsibilities,'
she says. As the mother of two young girls, she feels that it's the
organisational and logistical problems that are the most difficult to
manage.

http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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Francesca Cavallari is a physicist with Italy's National Institute for
Nuclear Physics (INFN) and a member of the CMS collaboration.
She says that more women study science in Italy than in other
European countries but they tend to go into teaching rather than
research. 'It's a pity,' she says, 'because women are well suited to
research. They have more patience and perseverance. What's needed
is a balance between men and women.' In the course of her career,
Francesca has never felt discriminated against but she sometimes
notices some misgivings about women's abilities in sectors such as
electronics and anything to do with heavy machinery which are
considered, wrongly, to be 'masculine'. 'There is an implicit lack of
confidence,' she says. 'We have to quickly prove our abilities and
then everything's fine.' Francesca feels that there are not enough
women in senior positions in research, especially at CERN. 'At
INFN, my boss, Marcella Diemoz, is a woman, but she is an
exception in the research field. Having women in senior positions
could encourage young women to follow in their footsteps.'

Heidi Sandaker is a CERN fellow currently working on the inner
http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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detector and solenoid measurements for ATLAS. Born and educated
in Norway, she says the variety of positions in physics makes it one
of the better fields for women to work in. 'Physics is perfect for
women. You have to work with your mind, with your hands...there's
pure physics, theoretical physics, applied physics, mathematics, lots
of computer work.... There's a multitude of options.' Sandaker says
she has never been treated unfairly because she is a woman. 'You
might argue differently, but if your arguments are equally valid, they
are fairly judged. In the end, it's the best argument that wins--what's
best for the detector. If you're choosing a career that is varied for
women, you are safe in physics!'

For ATLAS physicist Pauline Gagnon, one of the problems for
women in physics is the way in which the highest positions are
distributed. She says that statistically the number of women in
positions of seniority should have increased by now, based on the
number of women working in the sciences; indeed, although the
average number of working female researchers across the European
Union is nearly 40 per cent, a recent study shows that in 2004
females filled only 11.3 per cent of A-grade management positions in
the natural sciences, and only 5.8 percent in A-grade engineering and
technology positions. Gagnon's response was to join with other
ATLAS women to form the ATLAS Women's Network, which meets
for lunch once a week to network and to discuss ways to improve the
situation for women both in ATLAS and at CERN. Her advice to
aspiring female physicists? 'Don't give up,' she says. 'And don't stay
isolated. Seek the support of other women.'

http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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Belen Gavela, a theoretical physicist at the Univeristy of Madrid,
was the first woman to obtain a CERN staff position in the field of
theory in 1989. Since then, only two other female theoretical
physicists have followed in her footsteps. Belen believes there is a
hidden discrimination that, among other things, prevents women
from entering posts of responsibility. She is highly critical in this
respect, especially with regard to CERN, where she points out that,
'for example, when I arrived, there were no child-minding facilities
for women. I was against positive discrimination for a long time but
now I realise that it's essential if we are to reverse the trend so that
more women obtain senior positions in science and set an example
for the girls and young women following behind them.'
...and the view of some of our men
We also asked a few male physicists why they thought there were
so few women in physics, and how having more women in physics
would change the field.

http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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As chairman of the CERN Equal Opportunities Committee, CMS
physicist Tiziano Camporesi believes that the under-representation
of women in the sciences comes not so much from biased hiring
practices as from a dearth of women with doctorates. 'For the last
five years, CERN has been hiring what the market could offer,'
Camporesi said. 'If you were to take a snapshot in the mid-nineties of
a woman's chances for a career in the sciences, you would get a
much worse picture than you would today.' But 20-25 % of the work
force isn't fifty-fifty; to get it up there, says Camporesi, we need to
get rid of the prejudices that keep young girls from pursuing
scientific careers in the first place. Providing girls with positive
female role models is one way to show them that being a scientist
doesn't mean you can't be normal, successful and female. 'We need to
convince women that they have the same opportunities as men when
they engage in a typical scientific or engineering career,' Camporesi
said.

For CMS physicist Dave Barney, increasing the number of female
physicists means increasing the diversity of viewpoints brought to the
table in a collaboration, which is good news for a profession that
revolves around discussion. 'If you have one perspective-male/female, old/young, all people from the US/all people from
Germany--you might try to look for some things but you wouldn't
look for everything,' Barney said. 'You have to have everybody,
otherwise you'd never get it right.' He suggests that young people of
both genders may shy away from physics because of prejudices about
the way a scientist looks and acts. When he takes schoolchildren on
tours of CMS, he tries to dispel the myths that paint scientists as
uniformly bearded and lab-coated by sporting a football t-shirt.
Anyone who wants to be a physicist, says Barney, should be
encouraged to be one. 'Age is really no limit; gender shouldn't be,
either,' he said.

http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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Django Manglunki of AB/OP has been teaching accelerator physics
at the University of Brussels for nearly ten years. He says that, over
that time, the percentage of women in his twelve-person class has
stayed constant at around 15-20 per cent. Accelerator physics, as a
field, has a particularly low percentage of female representation.
However, thanks to the most recent recruitments, the representation
of women in the Accelerator Operations group is increasing.
Manglunki claims that having more women in the control room is
already creating a healthier work environment. 'You can't change
things overnight, but it's going in the right direction,' he said.
CERN's eagle-eyed movement hunters in action
Vibrations, movements, strains - nothing escapes the eagle eyes of
CERN's Mechanical Measurements Laboratory, which helps
groups needing mechanical testing and delicate transport
operations.

http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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Graphical representation of the natural mode shape of one of the
end-caps of the ATLAS inner detector, determined through
experimentation.

After installation of sensors on one of the end-caps of the ATLAS
inner detector, CERN's Mechanical Measurements team performs
remote checks to ensure the sensors are working properly before
transport.
They are on the look-out for anything that moves, shakes or changes
shape. The slightest movement, however minute, will attract their
attention. The Mechanical Measurements team, which is part of the
Installation Coordination Group (TS-IC), specialises in all kinds of
vibration studies, for design projects as well as for the transport of
fragile objects.
The Mechanical Measurements Laboratory was created in 1973 and,
after a lull at the end of the century, was given a new lease of life by
the LHC project. The team uses a battery of sensors and software
tools to scrutinise every kind of movement, stress, strain, buckling
and vibration, in real-life situations. The Laboratory's aim is to assist
groups in understanding the behaviour of structures (vacuum
chambers, physics detectors, etc.), validating computer calculations
through experimentation, and helping with the transportation of
particularly fragile objects.
With the LHC installation in full swing, the team is working flat-out.
All the LHC machine components, in particular the magnets, are
fitted with stand-alone acceleration recorders for their various
journeys above ground and in the tunnel. 'Our main concern is to
prevent shear failure of the cryogenic support posts that bear the load
of the cold masses inside the cryostats,' explains laboratory head
Michael Guinchard. No fewer than 6,300 magnets were fitted with
this kind of device in 2006. All the data recorded are analysed and
integrated into a database for monitoring purposes. This work
occupies two people full-time.
The team is also involved in all major transport operations for the
experiments, installing sensors throughout the fragile detectors to
http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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provide real-time measurements of accelerations, tilt, temperature
and humidity. The team has been involved in spectacular operations
such as the transport of the LHC Cherenkov detector, the ALICE
TPC, and the ATLAS and CMS trackers, ensuring that these precious
detectors do not incur any damage during transport or installation.
A major field of study associated with the team's work is
experimental modal analysis, which provides a dynamic
characterisation of the structure under consideration. Each structure
has its own natural frequencies (where the amplitude of the system's
response is much greater than the amplitude of the excitation) and
natural modes of vibration (or 'mode shapes,' the manner in which it
deforms). This type of analysis is essential to ensuring that machine
and detector sub-assemblies operate according to their design. The
necessary micrometric precision of a detector could be compromised
by the vibration of a neighboring piece of equipment (pump,
ventilation system, etc.).
Experimental modal analysis is also a key element for successful
handling operations. 'These studies give us an essential insight into
how structures behave and help us avoid potentially harmful
vibrations,' Michael Guinchard emphasises. For instance, excitations
produced by the environment must not coincide with one of the
structures' natural modes of vibration - this would be akin to the
phenomenon of a bridge dangerously oscillating when crossed by a
troop of marching soldiers. As a result, for the transport of the
ATLAS inner detector end-caps (SCT and TRT), the team had to
determine the structures' natural mode shapes with the utmost
precision (see illustration). This process serves to identify the critical
points of the structure, where accelerometers are then positioned.
During transport, a wireless monitoring system will be used to check
that the tilt is at no time greater than 1Â° and that, at the detectors'
natural frequencies, their acceleration does not exceed 0.1 g ('g' being
the unit of acceleration of the Earth's gravitational field, equal to 9.81
ms-2 ).
The Mechanical Measurements Laboratory has other strings to its
bow. For example, it contributed to the design of the LHC magnets,
using strain gauges and capacitive gauges to study the stresses
generated in the cold masses during operation (see below). Here, the
Service uses measurements obtained through experimentation to
adjust the calculations performed by design offices.

http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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A miniature accelerometer installed on the end of a circuit board of
the LHCb VELO (Vertex Locator) in November 2006.
Did you know?
The Mechanical Measurements Laboratory uses four main families of
sensors. Accelerometers measure acceleration and are especially used
in transport activities. Displacement sensors measure angular or
linear movements. They are used in the handling of the CMS rings,
for instance, to check the rings' tilt during assembly of the detector.
Strain gauges measure microscopic elongations of the surface of
components in order to determine the levels of mechanical stress, and
are often used to validate design calculations. Capacitive gauges
measure compression forces. In this context, CERN has developed a
highly innovative gauge, comprising a KaptonTM and stainless steel
'sandwich' assembly, which is insensitive to magnetic fields, operates
even at cryogenic temperatures and can be built in whatever shape
and size may be required. The sensor's ingenious operating mode is
that of a condenser with thin steel plates acting as electrodes and the
KaptonTM foil acting as the dielectric. When pressure is applied to
the sensor's surface, the distance between the electrodes decreases
and the condenser's capacitance varies proportionately.
Kids Enjoy Grids

http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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I want to come back and work here when I'm older,' was the
spontaneous reaction of one of the children invited to CERN by the
Enabling Grids for E-sciencE project for a 'Grids for Kids' day at the
end of January. The EGEE project is led by CERN, and the EGEE
gender action team organized the day to introduce children to grid
technology at an early age. The school group included both boys and
girls, aged 9 to 11.
All of the presenters were women. 'In general, before this visit, the
children thought that scientists always wore white coats and were
usually male, with wild Einstein-like hair,' said Jackie Beaver, the
class's teacher at the Institut International de Lancy, a school near
Geneva. 'They were surprised and pleased to see that women became
scientists, and that scientists were quite 'normal'.'
The half-day event included presentations about why Grids are
needed, a visit of the computer centre, some online games, and plenty
of time for questions. In the end, everyone agreed that it was a big
success and fun not only for the children but also for the organizers and definitely something to be repeated!
CERN School of Computing

The 2007 CERN School of Computing, organised by CERN in
collaboration with the University of Split (FESB) will be held from
20 to 31 August 2007 in Dubrovnik, Croatia. It is aimed at
http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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postgraduate students and research workers with a few years'
experience in scientific physics, computing or related fields.
Special themes this year are:
GRID Technologies: The Grid track delivers unique theoretical
and hands-on education on some of the most advanced GRID
topics;
Software Technologies: The Software track addresses some of
the most relevant modern techniques and tools for large scale
distributed software development and handling as well as for
computer security;
Physics Computing: The Physics Computing track focuses on
informatics topics specific to the HEP community. After
setting-the-scene lectures, it addresses data acquisition and
ROOT.
Grants from the European Union Framework Programme 6 (FP6) are
available to participants to cover part or all of the cost of the School.
More information can be found at:
http://www.cern.ch/CSC/
Discovery Mondays - 'Particle tracks: Seeing the invisible'

Simulation of particle tracks in the CMS detector.
How can you 'see' something as infinitesimal and fleeting as an
elementary particle that defeats even the most powerful microscope?
Well, physicists have detectors to snoop on them. Unlike biologists
looking at bacteria, physicists don't see the particles themselves.
They study their impact on sensitive materials as they pass through
them at ultra high speed, a bit like seeing plane vapour trails in a
clear sky.
At the next Discovery Monday you will be able to find out about the
different methods used at CERN to detect particles. There will be
demonstrations of the cloud chamber, where particles leave tell-tale
evidence of their passage in tracks of droplets. You will also learn
http://bulletin.cern.ch/eng/articles.php?bullno=10/2007&base=art#Article1
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about past and current particle track detection techniques and how the
tracks are reconstructed into magnificent composite images.
Don't miss this opportunity to learn about the various ways of 'seeing'
particles.
The event will be conducted in French.
Come along to the Microcosm (Reception Building 33, Meyrin
site) on Monday 5 March from 7.30 p.m. to 9.00 p.m. Entrance
Free
http://www.cern.ch/LundisDecouverte/
For the next Discovery Monday, on 'The LHC: The answers to
your questions', which will be held on 2 April, don't hesitate to
send your questions to:
expo.microcosm@cern.ch
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