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Measurement of broadband spectrum using automatic wide-range 

measurement system
Introduction 

Generally,  Mid-IR  spectroscopy  (4000~400  cm-1)  is  widely  used  for  qualitative  and  quantitative 

analysis  of  the  substance  (mainly  organic  substance),  since  the  information  on  normal  vibration  and 

rotation of molecule can be obtained. Apart from this, Near-IR spectroscopy (15000~4000 cm-1) utilizing 

overtone and combination tone is used with a focus on the non-destructive quantitative analysis of food, 

drug and various industrial products, and Far-IR (Terahertz) spectroscopy (400~10 cm-1) using stretching 

and lattice vibration between heavy atoms is used with a focus on the quantitative analysis of inorganic 

substance and crystal structure analysis. One spectrum in Mid, Near and Far-IR range can be measured 

using a single FTIR instrument by changing four elements such as light source, detector, beam splitter (BS) 

and windows. Namely, one FTIR instrument enables to obtain the information on overtone, combination 

tone, lattice vibration as well as normal vibration for overall evaluation of a sample. This time JASCO has 

developed the automatic wide-range measurement system which can be incorporated in FT/IR-6000 series 

to  measure  in  the  range from Near-IR to  Far-IR fully  automatically.  FT/IR-6000 series  are  originally 

equipped with the automatic switching system for light source and detector, and automatic wide-range 

measurement system provides automatic switching for BS and windows. In this report, the details of the 

system and measurement example using automatic wide-range measurement system are illustrated. 

System 

Fig. 1 shows the external appearance of FT/IR-6800FV and automatic wide-range measurement system, 

which combines automatic BS switching unit and automatic windows switching unit (or automatic gate 

value unit). Light source, detector, BS and windows are automatically switched so that the measurement 

can be carried out in the wavenumber range set in the software. 

One of the most significant example is a measurement with ATR method in Mid and Far-IR range with 

automatic wide-range measurement system. For measurement in Far-IR range, full vacuum FTIR system is 

necessary to prevent absorption by water vapor in the air. In case of transmission method in which diluent 

materials  are  different  depending  on  measurement  range,  the  sample  needs  to  be  replaced  since  the 

different sampling is required depending on the measurement range. On the other hand, in ATR method, 

the  sample  doesn’t  need  to  be  replaced  irrespective  of  the  measurement  range  since  the  sampling  is 

unnecessary. Therefore, the spectra in Mid and Far-IR can be measured with keeping cohesiveness between 

sample and prism, which is a very important aspect for the vacuum state of FTIR and ATR method. 
* Max. measurable wavenumber range is Vis to Far-IR (25000 ~ 10 cm-1) 

* Wavenumber down to 30 cm-1 can be measured by using ATR PRO ONE equipped with diamond prism of wide-band type. 

Automated BS Changer Unit (EXBS-6000)Automated Window Changer Unit (EXPT-6000WIN) 

or 

Automated gate valve unit (EXPT-6000GV)

ATR PRO ONE 

Fig. 1  FT/IR-6800FV + automatic wide-range measurement system and ATR PRO ONE
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Measurement 

For  identification  of  carbonate  and determination  of  crystal  structure,  the  spectra  in  the  range  of 

4000~100 cm-1 were measured. 

System configuration 

P/N: 7085-J066A   FT/IR-6800FV FT/IR Spectrometer (full vacuum) 
* FT/IR-6600FV(P/N: 7085-J062A) or FT/IR-6700FV(P/N: 7085-J064A) is also available 

P/N: 7078-J001A   EXBS-6000 Automated BS Changer Unit  

P/N: 7078-J003A   EXPT-6000GV Automated Gate Valve Unit  
* The combination of  Automated Window Changer Unit (EXPT-6000WIN, P/N: 7078-J002A) and PE window (PE-6000WIN, P/N: 6888-

J711A ) is also available. 

P/N: 7078-J004A   EXCU-6000 Controller for EXBS/EXPT-6000  

P/N: 6888-J731A   MYLBB-6000BS Beam splitter, broad band, Mylar  

P/N: 6888-J712A   PETGS-6000 DLATGS(PE) detector with switching mechanism  

P/N: 6909-J142A   ATR PRO ONE Single reflection ATR accessory 

P/N: 6909-J342A   PKS-D1F Diamond crystal kit (Wide-Band Type) 
*) Automated Window Changer Unit enables to the wide-range measurement under the conditions of vacuum in interferometer and purge in 

sample  compartment.  It  is  useful  for  the  measurement  in  which  the  vacuum  cannot  be  applied  in  sample  compartment  for  such  as  the 

measurement of powder. 
     Automated Gate Valve Unit is mainly used with full vacuum FT/IR Spectrometer. 

Measurement conditions 

Instrument:  FT/IR-6800FV + Automatic wide-range measurement system. 

Light source:  Ceramic light source (Mid-IR, Far-IR range) 

B.S.:  Ge/KBr (Mid-IR range), Broad band Mylar (Far-IR range) 

Windows:  KRS-5 (Mid-IR range), None (Far-IR range)   

Detector:  TGS (Mid-IR range), PE-TGS (Far-IR range) 

Accessories:  ATR PRO ONE   

Crystal:  Diamond crystal of wide-band type 

Results 

Fig. 2 shows the spectra of barium carbonate and calcium carbonate. The typical absorption band of 

carbonate can be confirmed at around 1400 cm-1 in the spectra of Mid-IR range, but it is difficult to 

discriminate barium carbonate from calcium carbonate. On the other hand, in the spectra of Far-IR range, 

the absorption peaks are shown at different wavenumber and so the difference can be clearly identified. 

Carbonate are often contained as a foreign material and now it is recognized that the system used in this 

report is useful by identification of carbonate as foreign material. 

Fig. 3 shows the spectra of calcium carbonates that have different crystal structures. As shown in Fig. 

2, the pattern of peaks is also different in Far-IR range, and the difference in crystal structure can be easily 

identified. 

As stated above, the information on inorganic compound included in sample and crystal structure as 

well  as  the  structure  of  organic  substance  can  be  obtained  by  using  the  automatic  wide-range 

measurement system and measuring spectra in Far-IR as well as Mid-IR range.



Application Note 

copyright©JASCO Corporation 

JASCO INTERNATIONAL CO., LTD 
11-10, Myojin-cho 1-chome, Hachioji, Tokyo 192-0046, Japan 

Tel: +81-42-649-3247, Fax: +81-42-649-3518 

260-AT-0237 

3/3 

4000 1002000 1000

Abs

Wavenumber [cm-1]

0.25

BaCO3 

CaCO3

Mid-IR Far-IR

4000 1002000 1000

Abs

Wavenumber [cm-1]

0.25

CaCO3 (calcite) 

CaCO3 (aragonite)

Mid-IR Far-IR

Fig. 3  Spectra of calcium carbonates that have different crystal structures  

 (X-axis: 4:1 display, Y-axis: Offset)

Fig. 2   Spectra of barium carbonate and calcium carbonate  

(X-axis: 4:1 display, Y-axis: Offset)


