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Photons are a vital bl for Abmic  [Molecular inveshgakions.
There is a hwge varicy o photon  sources. Two types of
Sources of  photeng (and  thetr derivatives) staud ouwk  becamse
of the exl‘morah‘m)fy propertes  of the emiltted radintion.

and a new clasg : free eechom

2 Sy\cho{:Yon
laser , which is a marriage of the twp

1. lasers

Laser light s chavacterised by near manocl\mma.h‘a')-j , a(l‘reo(’\'m\*l\'{y
ank  coherence

Syncl'rotm radidhion is  characte rised b:’ wide range of wavcla:j-\f\;
with continuons variation ) |ar3e vaegence

| asers are available at & number of discrete wwdehdl{a_(

wp to the UV wavelengths. Shorter wavelengths are not available

due 10 absence of swtable goin media.

Lasers ave used for a wide rang e of applicahions. We mevhom,

here -fewa \ess- kwown  but imPorb\r\t ones from the pirt of view

ok regearch.
(a)  Tnerbial Confinement Fusigp

If -muH-s'P(e beams are (ndident
on a Sphere '\“Wud'\'nj it
StYovg\j euoujln to \aForiSC fhe
ovter lager, in a very short
time Hhe Y?Sulh'n:j sheok wave
con  compress the Yelmou'vu'nj
pellet . The compression  can be
W e/holﬁ{« to canse wuclear
neachions. If the core of the
pelet has fusile material e
) or’"Tl nuclear fusion can
occur  \i berah'vg eherqy .

() Laser - induced - breakdown syecfns“py

H@L porer laser pulse incident
on a solid can  cause vaprd
removal of materigl which is

a wixfove af PlnSma. and.
veutrale. in excited state. The
pume ic krecked oway almg the
wvmal , and & can be observed
without Kindrance. Sveohosw(rj
of these y(mei s a Pomﬂ’(;«l.
ol 'ﬁ)r .SAM.He ’h?!’ﬂ'v\j am,l
dahfication . vemote condehong

without the need for QIMHC prep.




(¢) E‘L’“’P -Fraloe experiments

or femtp chennstry
#F a molecde s rer'l:urlveal \93
o0 weaK laser such that it is
set o vibrationak wotion  flloved
by another .d:ronjer puses that

the moleculp
then we are able 4o obtain
sapshets of  moleawdar dissoz.
and  the transient ckagec in
dhenical Yeachons  These pulces
of photons have 4o be cxfmnely
shot ~ 10 fc.
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(A Higher harmonic generation

Stimg optical fields comparable
with atomic  elednc fedde  cam
cause (owdsahon and  re-collicion
of ejected elechron following
reverse acceleration IerUv:j
to the genewahon of lugk
harmomces 3“‘”“"_‘7 coherent
short WaVe(ev\JUq, vadiation. well
ity the X-ray rg(m

Charged Farh'des radiate when accelerated  —ank L@L eneryy

elechrons especially so-
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use to generate broad band intense radiahon
He eledhms 4o GeV ehe(jfes and  then
closed ring. At each vertex of the polyqon
radiation. Synchtvon radickion can be
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Bes:'afes Yaduih'on obtained fwwu curved elechmm PmH&; in p(w

:’izumﬂe rivgs, it s yas:ilolc b oltwin vadiahon from. the
dechon  beam SuloJecf to uhdul,ad’orj mofio @ the n-\b,b(\(w(—lam
of swall | perichic  magnetic fidds transverse o the direchion
of FTDFAJA"'\.O‘V\- s results . even bnj“er radiakien . the
radiahon (s plane- (olar‘l'fel in the plane of the undulsbing
beam,. Tt is tncoherent and its  handwidth i |'nver:el\~/ prop
1 the number of undulfions —its J(veraence veduces as V/N?
and brgh{?hess increases as N2
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INTENSE , DIRECTED | navrow band  ruddadlin.

eleckron. A
bear wndulaber N\ |~ N

maximwm  adaahion

s emilted at He
FeaKs of the uulu(abbhl
moSHJ in the -fm’vmrd
divechon

Undwlator radiahon. can  be b‘aﬁ)el in an  axal cavilJ (4w
*fua'rd mirroes  ab the ends o the undulator) and the vadiation
will  further iwfluence the transvene mehon o elechon  causing
them to form  microbunches Mm'vy coherewtly i€ certain
distance , enery Y and. -ﬁa(al caittria  arg sahsfied . The
owlted vadidion Hhen  buwilds mf aLereth WKe i an OY'dA'nafj
|aser, b here  the relabwshe dednme thomselveg  ad like
the  gain medivm. Heme this devce is  called a free eschon
laser.  (FEL)




FELs  can nowm(ads gve  pulsed | coherent X-rvays, a\HunﬂL
in eMJ years o—r\b terahertz or IR padddon vas ‘PoJ'I;L‘{.
For Xray FELs the ededwn energios and magrekic fiolds of
wdolabors  are  bth  exbreme  ( few GeV  everd Tex(n)

o0 Lok wp  KFEL omd  PETRA fudlities  vibpagec.
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