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Origin of synchrotron light
How to use it?
For what purpose?
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Synchrotron radiation from Crab Nebula




Curved orbit of electrons in magnet field

Accelerated charge wp Electromagnetic radiation‘




Radiation of a charged particle
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Where are we in the e.m. spectrum?

THE ELECTROMAGNETIC SPECTRUM

Wavelength 100 102 10 1 10" 107 102 J1o* 10 10° 1w 10® 107 10" ||0'” 10712
I

(in meters) 1 I | | | I T I T I T T T T I
B s T
sl *
Size of a This Period ; = &
wavelength Cell o Protein Water Molecule
Common

RADIO WAVES INFRARED ULTRAVIOLET

name of wave

MICROWAVES "SOFT” X RAYS
Sources : ‘ 5
= %
AM Cal:lry . Igf:nm _— Light Bulb )
B Radio People Machines
(w:‘gs pery ; | 1 l | | | l ] | |
second) 0% 10° |, 10* W e gob e o” 0” 10‘5 gl T O L
lower
onin;;t?:{;: - - ! ! | L l L 1 L | | I |

cimnvwin 10 W* W W' w0 W' W e W 1 W W W W

..but synchrotrons tend to skip the visible (why?)



Synchrotron radiation: some dates

1873 Maxwell s equations

1887 Hertz: electromagnetic waves
1898 LiZhard: retarded potentials
1900  Wiechert: retarded potentials
1908  Schott: Adams Prize Essay

... waiting for accelerators
1940: 2.3 MeV betatron,Kerst, Serber

1945 Blewett observes energy loss due to synchrotron
radiation

100 MeV betatron
1947 First visual observation of SR

70 MeV|synchrotron| GE Lab
1949 Schwinger paper

1976  Madey: first demonstration of
free electron laser



Maxwell equations (poetry)

/VVar es en Gott, der diese\
Zeichen schrieb
Die mit geheimnisvoall
verborg nemTrieb
Die Kr fteder Natur um
mich enth llen
Und mir das Herz mit
stiller Freudef llen.

\ Ludwig Boltzmay

/VVas It a God whose \

Inspiration

Led himto write these fine

equations

Nature sfieddsto me he

shows

And so my heart with

pleasure glows.

trandl ated

\ by John P. Blewey




The 70 MeV electron
synchrotron, in which
synchrotron radiation
was observed by
coincidence (1945).

Synchrotron light

General Electric



