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Chapter 5
Ducking first a flash and then a roar
(electricity and magnetism)

Here are the references and web links for the stories in the book.
Recently added references are highlighted. For updates to those stories
and for all the new stories, go to
http://www.flyingcircusofphysics.com/News/NewsDetail.aspx?NewsID=41

April 2009

5.1 Lightning
This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
0-471-76273-3.

The material here is located at www.flyingcircusofphysics.com and will
be updated periodically.

http://www.youtube.com/watch?v=VTztOz_EUrE&mode=related&search=
Video of very close lightning strike
http://www.youtube.com/watch?v=EM66Nu-gCo4&mode=related&search=
Video of lightning strike

http://www.air-and-space.com/lightning.htm  photos and some sequenced
shots (stepped movies)
http://www.youtube.com/watch?v=GR_EoWO0fpws&mode=related&search=
Video of many lightning strikes

http://wvlightning.com/types.shtml Many photos
http://www.prazen.com/cori/links.html  Many photos from Australia. Click
on the lightning choices.
http://www.worth1000.com/entries/153500/153529qVxu_w.jpg  Photo of
tornado and lightning from the cloud to one side of the tornado.
http://205.243.100.155/frames/longarc.htm#Large LF Photos  and
discussion, big sparks, lightning

http://www.cabinetmagazine.org/issues/3/allaboutlighning.php Interview
with Martin Uman, an expert on lightning that | have followed for years
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Videos
http://www.youtube.com/watch?v=CpxKEGdfDxI Football (soccer) players
hurt by ground currents

Photos
http://www.ucar.edu/communications/quarterly/winter0506/storms.jsp
Henson, B., “Storms and stadiums,” UCAR Quarterly (Winter 2005-2006)
http://www.smh.com.au/ftimages/2002/07/22/1026898970644.html
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Related references

e Tiwari, V. K., and D. Sharma, “Kite-flying: a unique but dangerous mode
of electrical injury in children,” Burns, 25, 537-539 (1999)

e Polk, C., “Cows, ground surface potentials and earth resistivity,”
Bioelectromagnetics, 22, 7-18 (January 2001)

e MacLaren, M., “Early electrical discoveries by Benjamin Franklin and his
contemporaries,” Journal of the Franklin Institute, 240, No. 1, 1-14 (July
1945)

5.3 Lightning: vehicles
This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
0-471-76273-3.

The material here is located at www.flyingcircusofphysics.com and will
be updated periodically.

http://www.youtube.com/watch?v=eX6XkODRVVE &feature=related
Lightning strikes airplane just after takeoff
http://www.youtube.com/watch?v=036hpBvjoQw&NR=1 Lightning strikes
Qantas airplane

http://www.youtube.com/watch?v=3ydadlprhMI&NR=1 Lightning strikes
car

http://www.youtube.com/watch?v=n179A2yX09U&NR=1 Lightning hits car
(caution: mild cursing)
http://www.youtube.com/watch?v=K-026xuADlo&feature=related
Lightning strikes tree and flashes to parked car
http://www.youtube.com/watch?v=Iv006jJjo6w&NR=1 Way cool video,
TV host sitting in a car while it receives huge sparks at many hundreds of
kilovolts.

http://www.youtube.com/watch?v=ilYQcHfSEvI Video, include video
from within airplane, showing the strike to the fuselage
http://www.youtube.com/watch?v=4sA-Hk_jnPg Video of intense St.
Elmo’s fire on windshield of airplane
http://www.crh.noaa.gov/pub/Itg/plane_japan.php Images of airplane being
hit by lightning

http://www.youtube.com/watch?v=6EUh-Nmp6aY Video of lighting strike
to a storm-penetrating aircraft
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http://www.youtube.com/watch?v=bZwID-Z0zmE&NR=1 Manin a
Faraday cage, big sparks
http://www.youtube.com/watch?v=1UUOdO6eEZA&mode=related&search
= Video of car as it is hit by lightning
http://www.deas.albany.edu/deas/bvonn/707wingt.html Photo and
description of damage to wingtip of a Boeing 707.
http://www.exo.net/~pauld/popularerrors/popularerrors.html This is an old
photograph of a large spark to a (metal) car in which a man sits. The current
stays on the outside of the metal and jumps across the insulating rubber tire.
The man, being in the interior of the metal enclosure, is unaffected.
http://www.wrh.noaa.gov/images/pqr/05082003 sle.jpg Photo of damage
to radio antenna on a car

http://www.prazen.com/cori/images/vanlt.jpg Photo of damage inside a car
(yes, sometimes the lightning can damage inside a car)
http://www.youtube.com/watch?v=w4VgkmYOUPKk Video of lightning
hitting car
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5.4 Lightning: trees, towers, and ground
This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
0-471-76273-3.

The material here is located at www.flyingcircusofphysics.com and will
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Video

http://www.youtube.com/watch?v=gKPwkauODhO&NR=1 Lightning hits a
tree

http://www.youtube.com/watch?v=f6PJdAee7qY&NR=1 Damage due to a
tree that exploded when hit by lightning
http://www.youtube.com/watch?v=w4aZYvPrOGQ&NR=1 Lightning hits a
tree

http://www.metacafe.com/watch/715760/ligtning_strike_tree in_slow_moti
on/

Photos and descriptions
http://www.strangedangers.com/images/content/102407.ipg
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http://www.lightning.ece.ufl.edu/pictures/fulgurites/ GUINNESS.JPG
Fulgurite exposed by digging
http://www.celestialmonochord.org/2006/05/sidewalk _fulgar.html Sidewalk
fulgurite photos and discussion
http://www.visionforum.com/hottopics/blogs/dwp/2005-05-25 _fulgurite2.qif
Fulgurite photos, including cross section
http://www.thunderbolts.info/tpod/2006/image06/060309lightning.jpg
Pattern burned into a golfing green by lightning
http://geology.about.com/library/bl/images/blfulgurite.ntm  Fulgurite photo
and brief discussion

http://plaza.ufl.edu/rakov/figures/2.jpg  Photo showing hollow interior of
fulgurite section

http://www.holoscience.com/views/view_mars.htm Scroll down to the
photos of lightning damage
http://www.lightningsafety.com/nlsi_info/damage photos.html Photos and
description of damage to lightning rod, animals
http://www.electricalfun.com/lightning_building.jpg Photo
http://www.hiltonpond.org/ThisWeek050508.html  Photos and description
of damage to a tree

http://www.wrh.noaa.gov/images/pgr/05082003_sle.jpg  Photo of damage
to radio antenna on a car
http://www.thenews.co.uk/ViewArticle.aspx?SectionlD=455&ArticlelD=10
66984 Photo and news story about fire caused at a Holiday Inn
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edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
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http://www.youtube.com/watch?v=aEC-ef72Wfc&NR=1 Video of plasma
balls that may be related to naturally occurring ball lightning
http://www.unexplained-
mysteries.com/gallery/displayimage.php?album=30&pos=4 Old photo of
ball lightning

http://www.daviddarling.info/encyclopedia/B/ball lightning.html Photos
plus speculation
http://www.thunderbolts.info/webnews/NewsPics/Fatal%20ball%20lightnin
g.jpg Classic engraving of a researcher being struck by ball lightning
http://www-personal.umich.edu/~reginald/ball l.html Plasma ball inside a
microwave oven. Link allows download of a video.
http://library.thinkquest.org/03oct/00758/en/disaster/lightning/ball _lightning
.Jpg Photo
http://www.pbs.org/wgbh/nova/sciencenow/3214/02-vari-03.html Classic
drawing of ball lightning entering a room
http://news.nationalgeographic.com/news/bigphotos/32051113.html Classic
drawing

http://www.blahblahblahg.com/wordpress/wp-
content/uploads/2006/07/ball_lightning_clip.jpg Another classic drawing

Bead lightning
http://wvlightning.com/types.shtml Scroll down to the bead lightning
http://www.britannica.com/ebc/art-50963 Photos
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This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
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The material here is located at www.flyingcircusofphysics.com and will
be updated periodically.

http://www.napa.ufl.edu/2002news/lightningrodph.htm Photo of strike to
lightning rod and the suggestion that the rods may not protect a house where
the soil is sandy.

http://www.sas.org/tcs/weeklylssues/2004-05-

07/feature2/art/MLO lightning %20rod by Mims.jpg Photo
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http://www.britannica.com/ebi/art-19392  Encyclopeadia Britannica story
and diagram

http://www.thebakken.org/electricity/L eyden-jar.html A lightning rod
umbrella is a very bad idea, don’t you think?
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5.8 Sweaters, playground slides, and surgery rooms
This item is discussed in the book The Flying Circus of Physics, second
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This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
0-471-76273-3.

The material here is located at www.flyingcircusofphysics.com and will
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http://www.youtube.com/watch?v=DcFO7IQI181&feature=related

http://www.youtube.com/watch?v=ldcPeW1XwKs&feature=related

Static discharge at a fuel station causes a fire. Note that she gets back in the

vehicle, moves around, gets out, rearranges her clothing and then reaches for

the pump handle. She was really charged by then.

http://www.metacafe.com/watch/729595/gas station fire from_electrostatic
discharge watch your car/ same video

http://www.youtube.com/watch?v=ldcPeW1XwKs&feature=related

same video
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5.12 Danger of aerosol cans
This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
0-471-76273-3.

The material here is located at www.flyingcircusofphysics.com and will
be updated periodically.
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This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
0-471-76273-3.

The material here is located at www.flyingcircusofphysics.com and will
be updated periodically.
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5.17 Glow in peeling adhesive tape
This item is discussed in the book The Flying Circus of Physics, second
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The material here is located at www.flyingcircusofphysics.com and will
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5.18 Parsley, sage, rosemary, and thyme
This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
0-471-76273-3.

The material here is located at www.flyingcircusofphysics.com and will
be updated periodically.

http://www.youtube.com/watch?v=FWOst4VwwEU Video of Lichtenberg
figures

http://205.243.100.155/frames/human_LF2.jpg Photo of Lichtenberg figure
in the lightning damage to a man’s back, as described in Flying Circus

http://205.243.100.155/frames/longarc.htm#Large LF Photos  and
discussion, big sparks, lightning
http://teslamania.delete.org/frames/coilgallery.html  Click on any of the
photos to enlarge them.
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http://www.orau.org/ptp/collection/Lichtenberg%20figures/L argemendonca.
htm Photo and discussion of a Lichtenberg figure in a block of Lucite; the
discharge was “heard several buildings away.”
http://www.sgsmp.ch/lichtenberg.htm Lichtenberg: discussion and photos
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5.19 Wintergreen glow in the closet
This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
0-471-76273-3.

The material here is located at www.flyingcircusofphysics.com and will
be updated periodically.

http://www.metacafe.com/watch/331709/sugar emit green light in the da
rk/
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5.20 Earthquake lights
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be updated periodically.
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http://www.spectrum.ieee.org/print/2367 Scroll down
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5.21 St. EImo’s fire and Andes glow
This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
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http://www.youtube.com/watch?v=6rAX0YROwvs St. EImo’s fire as seen
through the cockpit window on an airplane!
http://www.youtube.com/watch?v=4sA-Hk _jnPg Video of intense St.
Elmo’s fire on windshield of airplane and very scary moments for the flight
crew.

http://www.youtube.com/watch?v=6io0N-3UWYTrY Video. Note the lights
off to the right.

http://atmospherical.blogspot.com Way cool blog site with lots of photos
and descriptions. Go through the archived blogs by clicking on the button at
the bottom of the page. The blog started in April 2006. A photo of St.
Elmo’s fire on a wing tip is given for May 3, 2006.
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5.22 High-voltage lines
This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
0-471-76273-3.

The material here is located at www.flyingcircusofphysics.com and will
be updated periodically.

http://www.youtube.com/watch?v=9tzga6qgAaBA Video of man doing
repair work on a high-voltage line while the line is live. He comes in a
helicopter. Just watch the sparking.
http://www.youtube.com/watch?v=uEKbMMHAwmMO  Similar video but
shot from the ground.

http://www.glumbert.com/media/highpower Similar video
http://www.youtube.com/watch?v=eYUmdgQ94Ao0 Video of big flashover
on power lines that are weighted down with ice and snow
http://www.youtube.com/watch?v=WHSBph71GX8 Repeated arcing and
then explosion on a transformer.
http://www.youtube.com/watch?v=PWDsjch4XTs Flashover burns wood
pole so badly that the top falls over
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http://www.youtube.com/watch?v=QdhExznMuME Flashover  and
explosion of a transformer

http://www.youtube.com/watch?v=DPvonY2 KRY Flashover video
http://www.youtube.com/watch?v=xkuXMeW?2TQ4 Video: the arcing and
burning of a truck after its crane has touched a power line
http://www.youtube.com/watch?v=-Q7gATVBEWS Video of sparks racing
along power lines during flashover

http://205.243.100.155/frames/longarc.htm#Large LF Photos  and
discussion, big sparks, lightning
http://www.youtube.com/watch?v=CWHC6Twujdk Controlled arc on
high-voltage line
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5.23 Current, voltage, and people

This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
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The material here is located at www.flyingcircusofphysics.com and will
be updated periodically.
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5.24 Short story: An act of indiscretion
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edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
0-471-76273-3.

The material here is located at www.flyingcircusofphysics.com and will
be updated periodically.
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5.28 Electric fish and eels
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This item is discussed in the book The Flying Circus of Physics, second
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be updated periodically.
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magnet and other magnets
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References

Dots e through eee indicate level of difficulty

Journal reference style: author, journal, volume, pages (date)

Book reference style: author, title, publisher, date, pages
e Mackay, R. S., “Two startling demonstrations with a magnet,” American
Journal of Physics, 28, No. 7, 678 (October 1960)
e Restivo, E. and H. T. Hudson, “’lron-enriched’ cereal---literally,” Physics
Teacher, 28, 608 (December 1990)
e Cannon, R., “Three-dimensional magnetic field in a bottle,” Physics
Teacher, 29, 311 (May 1991)
e Rusanov, V., V. Angelov, V. Jordanov, and S. Ormandjiev, “Mossbauer
test for forgery,” Nature, 349, 199 (17 January 1991)
e Rusanov, V., V. Angelov, T. Tsacheva, and S. Ormandjiev, “On the
possibility of the use of the Mossbauer test for bank-note forgeries and
printer ink control,” Nuclear Instruments and Methods in Physics Research,
73, No. 3, 417-424 (1993)
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5.46 Auroras
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5.48 Levitating frogs
This item is discussed in the book The Flying Circus of Physics, second
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN
0-471-76273-3.

The material here is located at www.flyingcircusofphysics.com and will
be updated periodically.
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