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In fra red spec tros copy is a pow er ful tool for char ac ter iz ing
the chem i cal com po si tion, struc ture and in fra red-ac tive lat -
tice and charge ex ci ta tions. For ex am ple, ions vi brate at
spe cific fre quen cies cor re spond ing to their mass and
bonds, thus each mol e cule has a char ac ter is tic pro file over
the in fra red spec trum. Due to the broad scope and its
non-de struc tive char ac ter, in fra red spec tros copy is used in
a wide range of ap pli ca tions in clud ing ma te rial re search,
sur face sci ence, ge ol ogy, bi o log i cal sci ences, and nano -
science.

In fra red spec tros copy gen er ally suf fers from a lack of
in tense and highly collimated sources of ra di a tion. For sev -
eral ap pli ca tions like mi cros copy and ellipsometry, this
rep re sents a sub stan tial re stric tion. A syn chro tron de liv ers
highly collimated and in ten sive in fra red ra di a tion that out -
per forms stan dard sources (globar and Hg-lamp) in bril -
liance by sev eral or ders of mag ni tude.

Cur rently, the Czech and Eu ro pean sci en tific com mu -
nity dis cusses an im ple men ta tion of some of the fol low ing
in fra red tech niques in an in fra red beamline at Cen tral Eu -
ro pean Syn chro tron Lab o ra tory: ellipsometry, im ag ing mi -
cros copy, re flec tion and trans mis sion of small sam ples and
spec tros copy un der high pres sures and high mag netic
fields. Be low, we pres ent a brief over view of these tech -
niques and their po ten tial ap pli ca tions.

Ellipsometry is a tech nique that en ables de ter mi na tion
of both parts of the di elec tric func tion cor re spond ing to re -
frac tion and ab sorp tion, re spec tively, with out us ing any
other as sump tions like Kramers-Kronig trans for ma tion
and with out the ne ces sity of ref er ence mea sure ments. Due
to these ad van tages, ellipsometry is rec og nized as de liv er -
ing highly re li able data [1]. In the far- and mid-in fra red
range (8–5000 cm-1, 1 meV–630 meV), this tech nique will
be mostly ap pre ci ated for stud ies of con duct ing sys tems,
for ex am ple, doped perovskites (high-tem per a ture su per -
con duc tors, man ga nites, titanites), semi con duc tors, and
con duct ing poly mers. Ellipsometry is also very ben e fi cial
for the anal y sis of mul ti lay ered struc tures. 

In fra red im ag ing mi cros copy en ables spa tially re -
solved chem i cal anal y sis which is of great im por tance for
highly inhomogeneous sam ples, e.g., bi o log i cal ma te rial.
The high bril liance of syn chro tron in fra red ra di a tion en -

ables to in crease the spa tial res o lu tion by about two or ders

of mag ni tude down to the dif frac tion limit, ca 3×3 mm2 in
the mid-in fra red range. For more in for ma tion, we re fer to
the Cen ter of Sychrotron Bio sci ences (Case West ern Re -
serve Uni ver sity, USA) [2].

In fra red spec tros copy un der mag netic fields brings
im por tant in for ma tion par tic u larly about sys tems with
strongly cor re lated elec trons where spin in ter ac tions play a
cru cial role, like man ga nites, su per con duc tors and mag -
netic ma te ri als. The com bi na tion of in fra red ellipsometry
with mag netic field is able to de ter mine the ef fec tive mass
of charge car ri ers [3]. For this pur pose, the high bril liance
of syn chro tron ra di a tion would be largely ben e fi cial. Pro -
posed meth ods: re flec tion, trans mis sion and ellipsometry.

In fra red spec tros copy un der high pres sures brings
ad di tional in for ma tion about the phase di a gram and the in -
ter ac tions that de ter mine the struc ture and elec tronic prop -
er ties of the ma te rial [4]. The cou pling of syn chro tron
in fra red ra di a tion to the di a mond-an vil cell meth ods al lows 
to mea sure up to the pres sures of about 250 GPa. Sec ond
topic of the setup would be mea sure ments of small sam ples
by re flec tion or trans mis sion. Since high qual ity crys tals of
new ma te ri als have usu ally small size, the mea sure ments
with well fo cused light are highly de sir able. These meth ods 
will be par tic u larly use ful, among oth ers, for stud ies of
ferro elec trics and re lated ma te ri als like in cip i ent ferro elec -
trics, and high-permittivity low-loss di elec trics.
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