
A total solar eclipse is the most
fascinating and wonderful obser-
vation of any natural phenome-
non I can imagine on Earth – and
I am not the only one who feels
this way. Keen observers of nat-
ural phenomena have been yearn-
ing for months (and perhaps even
years) to see one.

On 29 March 2006 a total solar

eclipse occurred. This is the last
total solar eclipse for some time
that will be visible close to Europe
with a high probability of clear
skies on the day.

All total solar eclipses from
2001 to 2025 are shown in figure1.
This latest eclipse started in the
Atlantic Ocean, passed over Africa
and parts of the Mediterranean,

before crossing over Turkey into
Asia. The totality lasted more than
4 min in Africa and about 3 min
45 s on the coast of Turkey, close
to Antalya.

Eclipse tourists (including the
author) gathered in groups all
along the path of totality, particu-
larly in Turkey. Due to the excel-
lent weather predictions we stayed
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show how events in one country could be relevant to good practice elsewhere in the world. Contributions 
are welcome from all of our readers. They should be about 200–300 words long and can include pictures. Please

send your news items for the July issue of  Physics Educationto ped@iop.org before 18 May 2006.

S O L A R E C L I P S E

Total eclipse aficionados seek
out the best observation spots



N E W S

194 PHYSICS EDUCATION May 2006

near to the coast at Side and close
to the central line. Besides taking
some photos and videos, we meas-
ured illuminance (in lux), the air
temperature and the temperature
1cm below the ground. The sky
was clear until the end of the
eclipse (figures 2 and 3 show the
measurements taken). 

Totality began at about 1.55p.m.
(local time) and lasted for about
3min 30s at our location. The illu-
minance (shown on a log scale in
figure 2) decreased by a factor of
more than 20 000 to a lower limit
of about 5 lux, which is slightly
above the value on a full-moon
night. The illuminance curve is
rather symmetric, while the tem-
peratures show asymmetric behav-
iour as expected. 

The air temperature fell by about
5.5 °C, making the observers feel
a bit cold. The ground tempera-
ture, measured with a thermocou-
ple, was surprising. During the
partial phase of the eclipse it
decreased continuously, but dur-
ing totality it made a jump to the
level of the air temperature. This
behaviour is due to the low heat
capacity and conductivity of the
soil, which reacts immediately to
changes in irradiance.

There was plenty to see. The
eclipse was observed as follows:
� Just before totality the sun

was more of a line source than
an extended one, giving rise to
different shadows in
perpendicular directions (one
sharp, one diffuse).

� Before or after totality, a
pinhole camera (a piece of
cardboard with a small hole)
nicely showed the partially
obscured solar disk. This can
be observed naturally from
below trees with many leaves.

� Shortly before totality Venus
became visible. Later on some
observers, not focusing on the
corona or the horizon, also
saw Mercury. It was more
difficult, or even impossible,
to observe stars, since this
eclipse was rather bright.

� During totality the horizon
turned a nice orange-red
because of the sunlight that
was scattered into the zone
from a distance of about
80–90 km outside the central

shadow. This light is
subsequently scattered in 
the air, where the blue and
green parts are subject to
Rayleigh scattering.

� The corona was very easy to
observe, although there were
only a few prominences.
During the 1999 eclipse one
could observe half a dozen at
any time during totality, i.e.
performing Balmer
spectroscopy with the naked
eye. This time, the sun’s
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Figure 3. Temperature of air and soil during the eclipse.

Figure 2. Illuminance during the eclipse.
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activity was close to its
minimum, with only a 
few sunspots.

� Some observers also reported
seeing flying shadows.

� Close to the mountains it was
fascinating to see that just
after totality we were in
sunlight but the mountains
were invisible in the shadow. 
This eclipse was gorgeous, and

that evening everyone began dis-
cussing where we would go to see
the next one. Obviously there are
opportunities to observe total
eclipses in the near future, but not
in Europe. 

Probably the best choice for the

near future is the eclipse of 22 July
2009, which will be experienced
mostly in India and China. It
belongs to the family of Saros 136
and is the sequel to the eclipse of
1991 in Hawaii. This will be an

excellent eclipse as it will last a
near record 6 min 39 s and will
offer a chance to observe the
corona for about three times as
long as our European 1999 eclipse
and nearly twice as long as the one
of 29 March. I am sure that many
eclipse tourists will travel to the
Far East, and one thing is sure, this
eclipse was also not my last one.
If you want to be stunned by
mother nature, go for it – you
won’t regret it. 

Michael Vollmer and 
Klaus-Peter Möllmann
University of Applied Sciences,
Brandenburg, Germany

In showbiz there’s the old adage:
‘never work with children or ani-
mals’. Perhaps ‘physics demon-
strations’should also be included.
It often seems to be that whatever
can possibly go wrong during a
physics demonstration lecture will
go wrong. 

Karen Bultitude and Laura
Grant spent much of 2005 touring
the length and breadth of the 
UK delivering Our Planet – Our
Future – an innovative lecture cov-
ering the physics and engineering
behind different aspects of sus-
tainability and climate change.
Here they share their experiences
of the highs and lows associated
with demonstration lectures on
such a grand scale.

In this day and age health and
safety considerations are para-
mount: lecturers, teachers and ven-

ues all need to complete rigorous
risk assessments and many schools
have been banned from including
certain demonstrations in the class-
room. Understandably, the more
cautious health and safety officers
tended to get rather concerned
about our lecture that involved
exploding hydrogen balloons, balls
of flame and a ‘flame tornado’– a
metre-high pillar of flame! 

At the first venue of the tour, the
health and safety officers insisted
on tighter precautions – extra
safety screens, spill trays etc –
because we were using a brand
new venue that they didn’t want
messed up. Fair enough – there
was no question it hadn’t been
used before; the painters were still
working in the room we were to
use. So after much reassurance
that we would be very careful we

were allowed to go on with the
show – only to have one of the
technicians knock over an entire
cylinder full of diesel onto the
brand new carpet right at the start.

Tempting fate is always a bad
idea. Later on in the same show
Karen was using a ball-on-a-string
demonstration, spinning the ball
over her head. A couple of audi-
ence members looked concerned
about this spinning ball, so Karen
reassured them by saying: ‘Don’t
worry, it won’t come off’, at which
point, right on cue, the string broke
and the ball flew off into the audi-
ence! Luckily we’d used a soft
spongy ball.

The students’ favourite misde-
meanour of this sort was when the
shock wave from an exploding
hydrogen balloon caused a clock
on the wall of a school hall to fall

Figure 4. Diamond-ring effect,
with corona, during the eclipse.

S C H O O L S L E C T U R E S

Demonstration lectures: what
can go wrong will go wrong…
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off and shatter all over the floor.
Lesson to be learned from this:
don’t perform in venues with pre-
carious fixtures.

In general the venues them-
selves were fine, and caused us
few problems. However, there was
the time we visited a university
and the organizer went AWOL,
leaving us to set up alone. A
masterclass for nurses attempted
to file into our room part way
through our set-up, adamant that
they were supposed to be in that
room. Our audience of school stu-
dents were starting to arrive, also
sure of the venue. It turned out that
our ‘dis-organizer’ had actually
advertised the wrong room.

Fortunately the nurses agreed
to move, but at another venue we
weren’t so lucky – we happily
thought we were ready to go when
the students started piling in...and
kept on coming! There were about
twice as many students as the
room could accommodate. Atop-
speed last-minute room change
was called for, involving two
flights of stairs, 200 students and
a LOT of kit. Phew!

We had incorporated a lot of
new ideas into this lecture, which
made it technically very chal-
lenging. There was an electronic
voting system, two laptops, two
projectors and the ability for the
students to choose between pairs
of topics – so twice as much kit as
a normal lecture. Of course with
that much equipment there were
bound to be occasional problems,
but we did seem to get more than
our fair share. 

One of our personal favourite
technical issues was to do with
microphones. We would ask ven-
ues in advance if they had two
radio microphones available – one

for each presenter. We lost count
of how many venues promised
two radio microphones, only to
turn up and find it was one radio
mic and one handheld or fixed mic
– not an appropriate solution, as
anyone who has tried to perform
an experiment and hold a micro-
phone at the same time will attest
to! Other issues were solved with
less technology: the contents of
Laura’s handbag came in very
handy for providing various height
adjustments for the projector.

More technical hitches
The electronic voting system was
very well received by audiences –
when it worked. The original sys-
tem had major problems; we even
had to give up on it part way
through a couple of shows and get
the students to vote by a show of
hands! Of course it worked per-
fectly when the technicians were
there, but it was the bane of our
lives for six months – until we
replaced it with one from a differ-
ent firm. (Naturally we’d be more
than happy to discuss the manu-
facturer details of the two systems
with any interested parties.)

Even when the voting system
worked there was the delightful
issue of making sure we got all the
handsets back from the students
– something we managed suc-
cessfully until three were stolen
at the final lecture. And ‘handset
hunting’became a regular feature
of our shows – searching through-
out the venue to find any missing
handsets. Often students left them
under the seats or wedged between
seats, or occasionally in the bath-
rooms or hidden in bags.

The people you meet on tour are
certainly entertaining. Fans of The
Office may not be aware that

Gareth Keenan moonlights as a
health and safety officer at a col-
lege in London. B&B owners are
also a very special breed – partic-
ularly in Wales, where we encoun-
tered a woman who called herself
Grandma Wales, and a B&B in
Swansea that was, without a
doubt, a swingers’ centre – five
different colours of mood light-
ing in the bathroom with mirrors
over the ornate baths, and sepa-
rate tables at breakfast even if you
shared a room.

Teachers and students alike
appreciated having two young
female science presenters as role
models, although at times we were
concerned that the point was being
missed. At one school we found
out that a student was told off for
stealing a poster about the show,
and during question and answer
sessions after various lectures we
were dumbfounded by questions
such as: ‘Are you single?’, ‘Can
I have your phone number?’, ‘Can
I have your autograph?’. Teenage
self-confidence has certainly
increased a great deal since we
were at school! It’s just a shame
we don’t have a similar effect on
males our own age.

Our Planet – Our Future is cer-
tainly one of our greatest achieve-
ments, and the memories of the
tour will stay with us forever.
Although the tour has now come
to a close, it’s rewarding to think
of all the excited faces we saw in
our audiences, and to know that
we have inspired both students
and teachers. Our greatest legacy
is probably the masses of replica
flame tornadoes (our favourite
demonstration) being built all over
the country in classrooms and sci-
ence shows, ready to inspire the
next generation with the excite-



From 20 to 22 March the Physics
Education Section of the German
Physical Society held its annual
meeting at the University of
Kassel in central Germany.

About 200 researchers and
physics teachers exchanged their
ideas about teaching and learning
physics. In eight plenary sessions,
about 100 single talks and 20
posters, new ideas in physics edu-
cation were discussed. The topics
included modern concepts of
physics teaching, new teaching
strategies and experiments, as well
as research results concerning
physics teaching and learning.

The opening talk was given 
by Reinders Duit, who presented 
an overview of the results of sev-
eral Germany-wide projects that
were initiated following the Trends
in International Mathematics and
Science Study and Programme for
International Student Assessment.
The main message was that there
is still a lot that needs doing to
spread the idea of good teaching.

One focus of the conference was
on primary education and the gap
between primary and secondary
science education in Germany.
David Wilgenbus from Paris
talked about the French project La

main à la pâte, which started 10
years ago with the help of George
Charpac, to foster scientific think-
ing and hands-on activities in pri-
mary schools. There are similar
problems in Germany, so hope-
fully we can learn from each other.

Beside talks about physics edu-
cation, three plenary sessions pro-
vided an impression about modern
science. Two of the talks showed
new trends in the nanosciences,
which are a main research field at

the University of Kassel.
A special event at the meeting

was the Georg-Kerschensteiner
award, which was presented to
physics teacher Jürgen Miericke.
The Georg-Kerschensteiner award
is given every second year to a
teacher or a teachers’educator in
recognition of excellent teaching.

Miericke was honoured for 
his special efforts in raising inter-
est in physics. In recent years he
has built a lot of devices for the
halls of his school. These experi-
ments can be used by any student
voluntarily during breaktimes.
Together with some in-service
teachers, Miericke also installed
a weekly experimental show dur-
ing breaktime – an attraction espe-
cially for the younger children
who are not taught physics yet. 

In his brilliant talk Miericke
showed some of his best experi-
ments. More information about
the experiments can be found at
www.hardenberg-gymnasium.de/
physik. Next year the meeting will
be held on 26–30 March in
Regensburg, south-east Germany.

Rita Wodzinski head of the
didactics section of the German
Physical Society
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ment and power of physics.
� Our Planet – Our Future was

the 2005 Institute of Physics
Schools and Colleges Lecture.
It was co-sponsored by the
Engineering and Technology
Board and the Engineering
and Physical Sciences
Research Council. Edited
videos of the entire lecture

may be downloaded free of
charge from www.scenta.co.
uk/schoolslecture. For details
of the 2006 lecture visit
teachingphysics.iop.org/
events/student_events/schools
_lecture/.

Karen Bultitude Graphic
Science Unit, Faculty of Applied

Sciences, University of the West
of England, Coldharbour Lane,
Bristol BS16 1QY. E-mail:
karen.bultitude@uwe.ac.uk. 
Laura Grant Monitoring &
Evaluation Officer, Aimhigher
Greater Merseyside, G.18 Sir
Alastair Pilkington Building,
Mulberry Street, Liverpool L69
7SH. E-mail: l.grant@liv.ac.uk

Jürgen Miericke demonstrating
the shaking of an aluminium
strip due to Lorentz forces.

G E R M A N Y

Bridging the education gap
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Access to scientific knowledge is
vital for human development, for
creating active and informed
citizens, economic growth and
human development, including
alleviating poverty and improv-
ing health. Scientific education
and research need to be strength-
ened around the world, particu-
larly in developing countries.

The Swedish Royal Institute of
Technology organized a workshop
at a Rural Girls’College at Nohata,
in the Magura area of Bangladesh,
for rural science teachers from
schools and colleges in the region.
Funding was provided by the
Swedish Program for Information
and Communication Technology
in Developing Regions (SPIDER;
visit www.spidercenter.orgfor
details), in line with millennium
development goals.

The workshop, which ran from
7October to 10 November 2005,
was planned, introduced and con-
ducted by two Swedish science
teachers – Dr Mannan Mridha and
Mr Hans Nihlen.

A total of 48 teachers took part
in the workshop. Examples of
teaching physics and mathemat-
ics were presented based on the

problems, experiments, demon-
strations, project orientation and
group work that make science a
fascinating and rewarding subject.
Examples of using information
and communications technology
(ICT) to develop an understand-
ing of science were demonstrated.
The workshop emphasized the
importance of science education
and research in reducing poverty.

The workshop was followed up
with an evaluation by Dr Mridha
on 17 December. The participants
were delighted with the training
programme. They all expressed
that it was stimulating to be ex-
posed to modern equipment and
computers, which were donated
by the Department of Applied
Information Technology at The
Royal Institute of Technology,
Sweden. Experimental-based edu-
cation and working in groups was
also considered by the participants
to be exciting and enjoyable.

The participants felt proud that
they could understand English-
language based sessions. They
wished to continue with such pro-
grammes, and also expressed the
need to extend this kind of train-
ing to other subjects, like biology

and chemistry. The evaluation
shows that the workshop managed
to increase interest in experimen-
tal education and has established
a model for encouraging and
expanding continuing education
programmes in the country.

With additional funding from
SPIDER, we have also set up a
rural ICTcentre at Nohata to func-
tion as a regional training centre
for science education in rural
Bangladesh. This centre will also
introduce some basic telemedi-
cine facilities to provide rural
health workers with qualified
diagnostic information from med-
ical experts in the cities.

The Swedish Ambassador to
Bangladesh, Britt F Hagström,
travelled to Nohata on 30 March
to inaugurate the rural ICT centre.
Bangladesh’s state minister for
education Mr Ehsanul Haque
Milon attended the ceremony.

Mannan Mridha and Hans
Nihlen Department of Applied
Information Technology, Royal
Institute of Technology, KTH
Electrum 300, 164 40 Kista,
Stockholm, Sweden.
E-mail: mannan@kth.se

B A N G L A D E S H

Workshop on science education
assists battle against poverty

Rural teachers in Bangladesh get to grips with teaching science thanks to a Swedish-run workshop.
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A U S T R A L I A

Teachers gather to share experiences
The Australian annual Physics
Teachers’Conference was held at
Monash University in February.
About 370 teachers from across
the state of Victoria attended.

The main purpose of the con-
ference was for teachers to share,
in small group discussions, their
experiences and any resources
they had developed or identified
while teaching the first year of the
new physics course in 2005. The
conference was organized by 
the education committee of the
Victorian branch of the Australian
Institute of Physics (AIP).

The new course reintroduced
options; there were also other
minor content and assessment
changes. The options are called
Detailed Studies because their
content extends to one or more of
the core content areas. Some of
the Detailed Studies were pho-
tonics, Einstein’s relativity and the
synchrotron and its applications.
The shared resources are on the
committee’s website at www.
vicphysics.org/teachers/index.html
and the actual curriculum docu-

ments can be found at www.vcaa.
vic.edu.au/vce/studies/physics/
physicsindex.html. 

The conference programme also
included 32 workshops, across
two sessions, mostly presented by
practising teachers. There were
also two addresses during the day
that were much appreciated. Dr
Christina Hart of the University
of Melbourne kicked off the con-
ference by speaking about mod-
els in physics, models for physics
learning – and why the distinction
may matter in the case of electric
circuits. Prof. David Jamieson,
also from the University of
Melbourne, finished off the con-
ference by addressing questions
on Einstein’s relativity that are
often raised by teachers and stu-
dents. Material from many of the
workshops and the talks can be
found at www.vicphysics.org/
events/index.html.

A survey asked participants
about their qualifications, teach-
ing experience, teaching subjects
and retirement intentions. The
results of the survey agreed with

the results of similar surveys car-
ried out by the committee over the
last decade. More than 90% of
physics teachers have the required
tertiary qualification, two-thirds
also teach junior science, about
21% will retire within five years,
another 28% within ten years, and
5% had already retired but worked
part-time. Details about the sur-
vey and analysis of it can be found
at www.vicphysics.org/careers/
index.html.

All the participants received a
DVD entitled Physics as a Life
Skill, which contains highlights of
the physics outreach programme
for secondary students conducted
as part of the AIPPhysics Congress
2005 that was held in Canberra. A
description of the content of the
DVD can be found at the Web
address in the previous paragraph.

Dan O’Keeffe secretary,
Australian Institute of Physics
(Victorian Branch) Education
Committee, PO Box 304, Glen
Waverley, VIC 3150, Australia.
E-mail: danok@bigpond.com

The 18th Annual Meeting for
Teachers of Physics in Schools
and Colleges, organized by the
Schools Physics Group, will
(again) be held at Rugby School,
Warwickshire, on Thursday 8
June. The successful workshops
introduced last year have been
retained (some new, some as last
year), along with the usual lec-
tures, news slot and exhibition. 

As the discussion session with

the whole audience did not work
last year but a discussion session
was warmly supported, there will
be various mini discussion groups.
Topics for discussion will be asked
for in advance and, in case you
were thinking of the new exams,
all the boards have been invited
along to face your questions. 

The cost will be £30, which
includes lunch and other refresh-
ments. The pamphlet with pro-

gramme and application form is
likely to be distributed by the
Institute of Physics towards the
end of April and, as soon as the
programme is finalized, it will be
put on the Schools Physics Group
website at teachingphysics.iop.org/
teacher_support/inset/spg.html.

Chris A Butlin IOP Schools
Physics Group Chairman. 
E-mail: ChrisAButlin@aol.com

M E E T I N G

Give the examination boards a grilling
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The University of Oregon, US,
hosted the spring meeting of The
Oregon Section of the American
Association of Physics Teachers
(AAPT) on 10–11 March. The
AAPT has smaller sections cov-
ering all regions of the US that
hold regular meetings for local
educators. The meeting, attended
by 40 educators, kicked off with
an evening demonstration fea-
turing Stan Micklavzina, Paul
Doherty from the San Francisco
Exploratorium, and Sam Sampere
from Syracuse University.

After the show a van de Graaff
diagnostic clinic was held to help
local educators repair machines
that have been sitting collecting
dust because of various malfunc-
tions. During this clinic the teach-
ers were taught to disassemble,
clean, adjust and reassemble their
van de Graaff generators. Many
non-functioning machines were
given new life.

The show goes on
The attendees were treated to
some great presentations the fol-
lowing day. Sam Sampere’s talk
focused on how van de Graaff
generators work, and also how to
solve problems with them. Dean
Livelybrooks from The University
of Oregon gave a presentation
about a new programme to pro-
mote physics majors by setting up
a recruitment programme through
local two-year colleges. Paul
Doherty gave a stunning presen-
tation, which included some great
demonstrations, of what it is like

to be a physicist in a large national
science museum. His presentation
can be found on his website at
www.exo.net/~pauld, along with
some clever demonstrations –
such as diamagnetism using a
strong magnet, grapes and a straw.

Secondary-school teachers usu-
ally cannot find the funding to
attend the large national AAPT
meetings and so these smaller

local meetings give them an
opportunity to meet and exchange
ideas. These gatherings can also
be a great vehicle for encourag-
ing the use of apparatus in teach-
ing by holding workshops where
teachers can produce low-cost
apparatus and then take it back to
the classroom.

We held such a make-and-take
workshop at this meeting, where

U S  W O R K S H O P S

Workshops demonstrate some
excellent teaching apparatus

Stanley Micklavzina guides the
teachers who are winding a coil
to make their own ring flinger.

Two teachers seal the coil with
clear packing tape.

Teachers from Oregon wind their
coil in the ring-flinger workshop.

Success: final assembly of the
electromagnetic ring flinger.
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W O R L D Y E A R O F P H Y S I C S

WYP events and activities are 
a great success in New Zealand
Here’s how New Zealand poet
(and doctor) Glenn Colquhoun
began his talk at New Zealand’s
National Museum last November:

‘I did not study physics at high
school. I took history and geogra-
phy instead. I was good at maths
in the fifth form but slowly forgot
its secret handshakes after that. At
the end of the sixth form I cooked
Weet-bix for a year while I waited
to see if God had a plan for my life.
He didn’t. Twenty-fiveyears later
I cannot solve quadratic equations
but I am very good with Weet-bix.

‘Science came to me at medical
school. I took a course with Peter
Wills in remedial physics and
promptly failed it. Then I took
StageI Medical Physics and failed
that as well. I was appalled, not
just because I failed but because
I loved it. No one else in the class
did. It seemed unjust that some-
one who loved physics could be
so bad at it while those who were
so competent at it didn’t care.
Physics was the best-looking girl
in the class who only went out

with the best-looking boys. I was
the guy she should have married.
She never knew it. I would have
treated her right. I told her she
would be back. And now she is...’

Glenn’s presentation was part
of a week-long series of events at
the National Museum, under the
title Are Angels OK? This was a
project initiated for World Year of
Physics (WYP), which teamed up
10 top creative writers and physi-
cists to investigate the profound
ideas of physics and cosmology.
The anthology of work thus
inspired will be published in May
2006 and some of the work will
be presented at the Cheltenham
Festival of Science in June (and
other UK locations). Lord Martin
Rees of Cambridge University is
one of the project’s referees.

Other significant activities for
WYP included a national school
video competition, which attracted
many entries. One of the winning
teams was from the remote north-
ern town of Kaitaia on the North
Island. Their original and humor-

ouspresentation of Newton’s laws
involved an impressive array of
local talent, including a dead pos-
sum. You can see Kaitaia’s entry
and the other top-ten videos at
www.eequalsmcsquared.auckland.
ac.nz. They’re a fresh and effec-
tive resource, accompanied by
notes for teachers.

Have a good look at that web-
site, which was developed espe-
cially for WYP. A number of
videos of New Zealand physicists
were made to show that they are
human, interesting and able to
explain their work extremely well.

A series of lectures about
Einstein’s life and work were
incredibly popular – the 10 lec-
tures in Wellington were packed
out. Author Simon Singh attracted
the biggest audience; hundreds of
people were unable to get tickets.

Now we wait to see if student
numbers increase (as they have in
the UK). Einstein certainly had his
day – his year – in New Zealand.

Glenda Lewis and David Housden

teachers spent three hours building
an electromagnetic ‘ring flinger’
– a steel core solenoid that flings
an aluminium ring 4m into the air.
The cost of the materials was cov-
ered by The University of Oregon,
the national AAPT Bauder Fund
and the Oregon Section AAPT.

This is a good example of where
universities can help plug into 
pre-college educational support
by helping teachers get materials

into the classroom. These types 
of workshops also provide oppor-
tunities for teachers to increase
their own technical abilities 
by fabricating the apparatus. You
can contact either of us if you
would like more information
about how to make this apparatus.

You might also want to visit
www.phy.syr.edu/courses/K-12/
ring_launcher_workshop.pdf. Of
course, our design is for the US

120 V AC voltage. We have no
idea what will happen at 220VAC
50 Hz! Or do we...?

Stanley Micklavzina 
Department of Physics,
University of Oregon, USA.
E-mail: stanm@uoregon.edu
Samuel Sampere Department 
of Physics, Syracuse University,
USA. E-mail: sampere@
physics.syr.edu


