Canadian Light Source

Far Infrared Beamline

This beamline can provide IR light that 000times brighter than standard laboratory IR sources, allowing the spegtro-
scopic study of molecules with much higher signal to noise levels; coupled to a Bruker IK® 4 HRemith a 9
scanning arm, spectral resolution better than-tca@lbenachieved.
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Far-IR hutch showing the IFS125 HR, the 2m multipass cell
and the beamline

Endstation Contacts
1 Bruker IFS 125 HR, 9 compartments Beamline Scientists: Brant Billinghurst (306) 657-3554
) Brant.Billinghurst@lightsource.ca
Technlques Tim May (306) 657-3552
1 Spectroscopy at high spectral resolution Tim.May@lightsource.ca
T Fourier Transform Absorption Spectroscopy: http://www.lightsource.ca/experimental/farir.php
1 Gas phase :
1 Cells

-2 m cold muttflection (MR) cell
(Path lengths up to 80 m, temperatures down#
to18C°C)
-0.3 m ambient MR cell

(Path lengths up to 10 m)

-1.5 M multeflection glow discharge cell

Advantage

The use of synchrotron radiation allows the Far Infrared s

beamline to acquire fagolution spectra with Signal to =
Noise levels between 1.5 and 8 times better than can begs
acquired using a conventional source in the same amour
time.

Left to right: Tim May, Brant Billinghurst

Canadian Centre canadien
Light de rayonnement
Source rotron

www.lightsource.c

Canadian Light Source Ird1 Perimeter Road, Saskatoon, SK, Canada, !
Phone: 306.657.3500 Fax: 306.65i




Selected Publications

' McKellar, A.R.W.; B.E. Billinghurstebtigiition synchrotron infrared spectroscopy of thiophosgene: The v2 and béaridsdeaeb@0
cm?, Journal of Molecular Spectroscopy, Vol. 2601pp. 66

I Pracna, P.; A. Ceadalcescu, A. Pre@bss, S. UrbaRovibrational spectroscopy of theilftenaiting v4 = 1 and v3=16]. Mole.
Spec. Vol. 259 pald

 van Wijngaarden, J.; S.J. Van Nest, C.W. van Dijk, D.\RoVikatidnal spectrum and analysis of the v8 band of thiophene using infrarefl
synchrotron radiatidnMole. Spec. Vol. 259 pp956

9 Borvayeh, L., I. Ozier, A. Bauder, N. Mahezadiigh resolution infrared spectrum and global analysisarfd - in
CH3SiH3J. Mole. Spec., Vol. 255, pgl322

 Lees, R.M.; R.J. Murphy, G. Moruzzi, ACRsedpL.H. Xu, D.R.T. Appadoo, B. Billinghurst, R.R.J. GouldFgui®ratewsform spec-
troscopy of the @@etching band cil®methanal, Mole. Spec., Vol. 256, pp891

T McKellar, A.R.W.; D.W. TokakXu, D. Appadoo, T. May High Resolution Analysis of the v12 and v17 FundamesihBands of Ac
CH2CHCHO, in the 60 dRegion). Mol. Spectrosc. 2007, Vol. 242-3%.3dburnal Cover)

Science Highlight

High resolution analysis of thiegands:zfundamental bands of
acrolein, CH2CHCHO, in the 680sgion

Synchrotron radiation from the new Canadian Light Source facility has
been used to obtain a high resolution (0.@04Bsomption spec-

trum of acrolein vapor in thE6680cmregion. Almost 2000 transi-

tions have been included in a detailed analysis (6564 crt)

and 17(~593 cr¥) fundamental bands which yielded precise values

for the band origins, rotational and centrifugal distortion parameters.
The analysis includedattandb-type Coriolis interactions connect-

ing 12and 17, as well as atype Coriolis interaction between

and a 66dar k606 pegWebelibvethagthist at e, i dentified as 4
is the first high resolution infrared study of acrolein.

Reference: McKellar, A.R.W.; D.W. ToldrykulD. Appadoo, T. May High

Resolution Analysis of the v12 and v17 Fundamental Bands of Acrolein, CH2CHCHO,
in the 600 chRegion). Mol. Spectrosc. 2007, Vol. 242-3. (Iburnal Cover)

Part of the observed spectrum of acrolein comparingthmsigmatios obtained with the
VSHFWURPHWHUTY LQWHUQDO WKHUPDO pnJOREDU
numbers of scans. The synchrotron #éiraess better sigtmhoise in this spectral region
This translated into about an order of magnitude reduction in signal acquisition time
the similar noise levels in the two lower traces.
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