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Ground	state	analysis of	2-Methoxyphenol	(guaïacol)
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3	main	factorsmay explain the	large	density of	lines and	
complicate the	spectroscopic analysis:
• Small	rotational constants	(C<1GHz)	– rotational

transitions	observed up	to	high	J	levels (J’’max=175)
• Several conformers significantly populated at	room	

temperature
• Rotational transitions	in	low-frequency vibrational states

The	frequency	multiplier	chain	(70	– 900	GHz)
Source

Commercial frequency multiplier chain (VDI)
Electronic source associated with multipliers

Cell
Simple or double pass 1.20m absorption cell

P= 8µbar (flow)

Detection
Good S/N ratio : 2F frequency modulation (25.5kHz )

High spectral resolution (10kHz), Doppler limit.
High sensitivity : InSb He cooled bolometer (4K)



The	AABS	package	from Z.	Kisiel
(http://info.ifpan.edu.pl/~kisiel/aabs/aabs.htm)
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The	SVIEW_L	and	ASCP_L	programs	
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The	SVIEW_L	and	ASCP_L	programs	
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The	SVIEW_L	and	ASCP_L	programs:	
in	the	C:\ROT	directory	
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The	SPCAT	and	SPFIT	programs	from H.	M.	Pickett
(https://spec.jpl.nasa.gov)
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The	SPCAT	and	SPFIT	programs	from H.	M.	Pickett
(https://spec.jpl.nasa.gov)

Calculation of	a	theoretical spectrum from Hamiltionien parameters

Fit		of	Hamiltionien parameters from experimental frequency transitions
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Preparation of	the	.int file	for	SPCAT
A	set	of	initial	 parameters are	required:

• Ab	initio parameters
• Previous studies in	the	litterature

Structure	 and	dipole
orientation	 calculated
at	the	B3LYP/6-
31G(d,p)	level of	
theory

2Methoxyphenol
1  1  11912522.6972   0  200  -8  -8.  900.0  293.0
 001    -2.05    /mua ab initio   
 002    -2.03    /mub ab initio

The	« 2MP.int »	file

Qrot(293K)Flag
Jmin,	Jmax LogImin,	 LogImax Freqmax

Dipole components
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Preparation of	the	.var	file	for	SPCAT

2Methoxyphenol	 									fri Oct	Sat	Aug	15	12:34:59	2009Tue	Jul	31	19:53:13	2018
8			10			30				0				0.0000E+000				2.5000E+000	 			1.0000E+001	1.0000000000

'a'		1			2		0	,,,,,,,,
10000		2.607100000000000E+003	 1.00000000E+000	/	A
20000		1.560800000000000E+003	 1.00000000E+000	/	B
30000		9.829000000000000E+002	 1.00000000E+000	/	C
200	-5.440684500000001E-005	1.99660861E-004	/-DeltaJ
2000	-1.702738300000000E-004	 1.01153608E-003	/-DeltaK
1100	-7.391930900000001E-005	 1.88956907E-004	/-DeltaJK
40100	-1.983006300000000E-005	1.00542975E-004	/-deltaj
41000	-1.168624700000000E-004	8.91363777E-003	/-deltak

parameter number
Assigned lines number

iteration number Max((obs-calc)/err)

parameter code parameter value
(MHz)

error value
(MHz)
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Run the	SPCAT.exe with 2MP.int	and	2MP.var
Calculation of	a	theoretical spectrum from Hamiltionien parameters

The	.cat	 file:

16266.6925	 	0.3410	-7.9660	3			36.2539	53						1140426	11	15	0				26	10	16	0					
16362.1615	 	0.9045	-7.9839	3			33.7719	51						1140425	11	14	0				25	10	15	0					
17285.6577	 	0.8001	-7.9597	3			33.1954	51						1140425	10	15	0				25		9	16	0					
17448.5289	 	0.6098	-7.8875	3			42.0718	57						1140428	12	16	0				28	11	17	0					
17603.5800	 	0.6297	-7.9052	3			38.8003	55						1140427	11	16	0				27	10	17	0					
17660.3738	 	1.3937	-7.9654	3			31.3739	49						1140424	11	13	0				24	10	14	0					
18126.2580	 	0.4183	-7.8500	3			44.8285	59						1140429	12	17	0				29	11	18	0					
18206.8077	 	1.2487	-7.8836	3			39.3875	55						1140427	12	15	0				27	11	16	0					
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Ready to	use	ASCP_L.exe and	SVIEW_L.exe

ASCP_L	 reads the	 .cat	file	 from SPCAT

ASCP_L	prepares the	 .lin	 file	 for	SPFIT

SVIEW_L	 reads the	experimental data	and	is synchronized with ASCP_L



Ready to	use	ASCP_L.exe and	SVIEW_L.exe
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Run the	SPFIT.exe with 2MP.lin	and	2MP.par

The	.lin	file:

Fit		of	Hamiltionien parameters from experimental frequency transitions

32  4 28 31  4 27  0  0  0  0  0  0    71641.161538     0.100000   1.00000
 33  3 30 32  3 29  0  0  0  0  0  0    71656.706616     0.100000   1.00000
 34  2 32 33  2 31  0  0  0  0  0  0    71679.139339     0.100000   1.00000
 35  1 34 34  1 33  0  0  0  0  0  0    71705.197857     0.100000   1.00000
 36  0 36 35  0 35  0  0  0  0  0  0    71732.698745     0.100000   1.00000

The	.lin	file	generated by	ASCP_L: The	.lin	file	accepted by	SPFIT:

32		4	28 0	31		4	27		0		0		0		0		0				71641.161538					0.100000			1.00000	
	33		3	30 0	32		3	29		0		0		0		0		0				71656.706616					0.100000			1.00000	
	34		2	32 0	33		2	31		0		0		0		0		0				71679.139339					0.100000			1.00000	
	35		1	34 0	34		1	33		0		0		0		0		0				71705.197857					0.100000			1.00000	
	36		0	36 0	35		0	35		0		0		0		0		0				71732.698745					0.100000			1.00000	
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Run the	SPFIT.exe with 2MP.lin	and	2MP.par
The	.fit	file:

RMS	&	unitless RMS:


