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A laser source stabilised to an absorption line of CO2 sent into orbit around Earth can be used for 
differential optical absorption measurements of the CO2 content of the atmosphere. The accuracy 
of the measurement hinges strongly upon the frequency stability of the laser used. We present 
here an ongoing effort to produce a fibre-based frequency reference at 2.05 µm with an accuracy 
of better than 5 MHz for measurements of CO2. 

Fig. 1 shows an outline of the setup. We use a fibre-coupled DFB laser as light source and a gas-
filled hollow-core photonic crystal fibre (HC-PCF) as gas cell for the reference absorption line. 
Keeping the system fibre-based ensures compactness and low weight well suited for space appli-
cations. 

The light after the laser is split into an output 
for the actual atmospheric measurement and 
an arm for the locking system. The light for 
the lock is modulated by an electro-optic 
modulator before passing the gas-filled HC-
PCF, where it is partly absorbed by the CO2 
molecules. The light is detected and demodu-
lated to obtain an error signal for the lock, 
which is passed through a PI circuit for feed-
back to the current driver for fast control and 
to the temperature driver to eliminate slow 
variations. 

Filling a long HC-PCF can be very time con-
suming and tedious. We have measured the 
gas filling time for the HC-PCF and compare 
it to a numerical model with good agreement. 

For satisfactory performance, the system 
needs to be carefully optimised. The optimal 
length and pressure of the HC-PCF depends 
on the transition used and the modulation parameters. We have obtained an error signal for the 
lock for optimised parameters, and present an expected error budget for the final setup keeping a 
long term accuracy of better than 5 MHz with a tuneability of at least ±200 MHz. 

This work was funded by the European Space agency under contract no. 4000107880/13/NL/PA. 

 
Fig. 1: Experimental setup. A portion of the DFB 
laser light is tapped off to pass through a gas-filled 
hollow-core fibre for FM spectroscopy used for 
locking the laser. OI: Optical Isolator, EOM: Elec-
tro-Optic Modulator, LO: Local Oscillator, HC-
PCF: Hollow-Core Photonic Crystal Fibre. 


	MAIN MENU
	Help
	Search
	Search Results
	Print
	Author Index
	Table of Contents


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 8.500 x 11.000 inches / 215.9 x 279.4 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20120516081844
       792.0000
       US Letter
       Blank
       612.0000
          

     Tall
     1
     0
     No
     675
     320
     None
     Up
     0.0000
     0.0000
            
                
         Both
         AllDoc
              

      
       PDDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     1
     0
     1
      

   1
  

 HistoryList_V1
 qi2base



