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Far-IR hutch showing the IFS125 HR, the 2m multipass cell  
and the beamline  

This beamline can provide IR light that is 100 ï 1000 times brighter than standard laboratory IR sources, allowing the spectro-
scopic study of molecules with much higher signal to noise levels; coupled to a Bruker IFS 125 HR with a 9-compartment-
scanning arm, spectral resolution better than 0.001 cm-1 can be achieved.  

Status Operational, Accepting Proposals 

Source Bending Magnet 

Extraction Port 
(H X V)  

(55 x 37) mrad² 

Energy Range 
0.00062 - 0.124 eV  
(0.62 - 124 meV = 5 - 1000 cm-1) 

Resolution ȺE/E Ò 0.001 cm-1 

Flux (ɜ/s/0.1%
BW) @ 100 mA 

1 x 1013 @ 100 µ m 

Spot size  Diffraction limited 

Endstation  
¶ Bruker IFS 125 HR, 9 compartments  

Techniques  
¶ Spectroscopy at high spectral resolution  
¶ Fourier Transform Absorption Spectroscopy: 

¶ Gas phase  
¶ Cells 
- 2 m cold multi-reflection (MR) cell  
(Path lengths up to 80 m, temperatures down 
to ï80ºC) 

  -0.3 m ambient MR cell   
  (Path lengths up to 10 m) 
  -1.5 M multi-reflection glow discharge cell 

Advantage  
The use of synchrotron radiation allows  the Far Infrared 
beamline to acquire high-resolution spectra with Signal to 
Noise levels between 1.5 and  8 times better than can be 
acquired using a conventional source in the same amount of 
time.  

Contacts  
Beamline Scientists: Brant Billinghurst (306) 657-3554 

Brant.Billinghurst@lightsource.ca 

                               Tim May (306) 657-3552 
                                        Tim.May@lightsource.ca 

 

http://www.lightsource.ca/experimental/farir.php 

Left to right: Tim May, Brant Billinghurst 
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High resolution analysis of the ɜ12 and ɜ17 fundamental bands of 
acrolein, CH2CHCHO, in the 600 cm-1 region 

Synchrotron radiation from the new Canadian Light Source facility has 
been used to obtain a high resolution (0.0012 cm-1) absorption spec-
trum of acrolein vapor in the 550ï660 cm-1 region. Almost 2000 transi-
tions have been included in a detailed analysis of the ��12 (~564 cm-1) 
and ��17 (~593 cm-1) fundamental bands which yielded precise values 
for the band origins, rotational and centrifugal distortion parameters. 
The analysis included the a- and b-type Coriolis interactions connect-
ing ��12 and ��17, as well as an a-type Coriolis interaction between ��17 
and a óódarkôô perturbing state, identified as 4��18. We believe that this 

is the first high resolution infrared study of acrolein. 

Reference: McKellar, A.R.W.; D.W. Tokaryk, L.-H. Xu, D. Appadoo, T. May High 
Resolution Analysis of the v12 and v17 Fundamental Bands of Acrolein, CH2CHCHO, 

in the 600 cm-1 Region  J. Mol. Spectrosc. 2007, Vol. 242 pp. 31-38   (Journal Cover) 

Part of the observed spectrum of acrolein comparing the signal-to-noise ratios obtained with the 
�V�S�H�F�W�U�R�P�H�W�H�U�¶�V���L�Q�W�H�U�Q�D�O���W�K�H�U�P�D�O�����µ�J�O�R�E�D�U�¶�����V�R�X�U�F�H���D�Q�G���Z�L�W�K���V�\�Q�F�K�U�R�W�U�R�Q���U�D�G�L�D�W�L�R�Q���Z�L�W�K���G�L�I�I�H�U�H�Q�W��
numbers of scans. The synchrotron gave 3�±4 times better signal-to-noise in this spectral region. 
This translated into about an order of magnitude reduction in signal acquisition time, as shown by 
the similar noise levels in the two lower traces. 
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