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And God Said
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and then there was
light.
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thebigblogtheory.wordpress.com

Origin of light

1. Charge: a source of
electricfield, | - &

2. Charge motion results in
variable field, T Qo
a source of perpendicular
magnetic field, J * 7’8

3. Variable magnetic field,
19 Q0 m asource of
perpendicular Ff i el d e

Emission of light (E -M wave)
requiresthat T §Qo T,
l.e. acceleration of charge
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Origin of synchrotron light
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5 10" Synchrotron light spectrum
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Development of SR sources
Properties of SR, instrumentation

Applications of SR
A diffraction

A imaging

A spectroscopy

Applications to magnetism
magnetic structure

element selective magnetometry
magnetic imaging

time resolved study

extreme conditions
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Theoretical and experimental foundations

1865: J. C. Ma x weelvhadisal Thenpy ef the Electromaagnetic Field

1927 )63

1887: experimental observation of E -M waves by H.Hertz : W
W

M

Spark gap c Receiver
transmitter

Appleyard R. Electrical Communication 6 (

1897: discovery of electron by J.J.Thompson
1898-19 00 : L i ® nVdiecliert farmulate  the theory of retarded potential

1907: G. A. Schot t 0 sfullfteeorywiiradatioe feom eldcteons
travelling at close to the speed of light
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Cyclic particle accelerators

1932: First cyclotron build by S.Ga 8and
E.O.Lawrence (4.8 MeV, A = 69cm)
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1935: First betatron build by M.Steenbeck
(original concept  from Rolf Wi d e ) 3 e Cus

1944 -1 945 : First synchrotrons by VIadimir Veks

wikipedia.org
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Discovery

1944: Ivanenko and Pomeranchouk calculate energy loss of electrons in betatron

1945: observation of modified trajectory of electrons in 100MeV betatron ( Blewett),
no traces of radiation detected

1947, April 24:  Pollock, Langmuir, Elder
and Gurewitsch observe light
produced inside vacuum tube of
newly built 70MeV synchrotron
(GE, Schenectady, Nowy  Jork),
called synchrotron radiation

1949: Schwinger 6s theory

1969: Ginzburg & Syrovatskiy publish
Development _of the Theory of
Synchrotron Radiation and Its
Reabsorption
based on Shkl ovskyos
cosmic radiation
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Synchrotron lattice

Replenishment of electron

energy and longitudinal A

. . voltage
focussing using RF
cavities 8| Ve

ARace tracko synchrotro
(Univ. of Michigan, 1949) insertion

device

booster
ring

Radiation , Willey 2011

front end
beamline

bending
magnets

-\

v experimental

storage \  hutch

ring \

P. An Introduction to Synchrotron

Guiding and lateral focussing of el. bunches using magnets
dipole , quadrupole ,N-pol e &

Willmott
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Insertion devices

Maximum angular deviation
of the electron orbit, %0
define undulator parameter:

Wavelength
shifter

Undulator

1 0 x& 0

Wiggler
K~10
O xg 0

Willmott P. An Introduction to Synchrotron Radiation , Willey 2011
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