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Sumimary

Iihe prncipal conclusion ef these Werks: IS that
Specirall exchange Becomes apprecianier already at
Ofi a buffer gas, whichs leads’ to

T his Work

The subject of this work Is the
broadening and shift of lines of methane
2v, band, induced by collisions of CH,
molecule with N, ones
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Methane 2v, hand spectrum

Kapitanov V.A., Ponomarev Yu.N., Tyryshkin |.S. and Rostov A.P.
I/l Spectrochimica Acta Part A. 2007. V. 66, N 4-5, P. 811-818.
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Triplet R(3) of 2v, methane absorption band,
broadened by air and Sk, pressure

Line-mixing effect ofi R(3) trplet
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KanutaHoB B.A., MoHomapeB HO.H., TbipbiwkuH U.C.,BbikoB A.[l.,CaBenseB B.H.// OnTtuka
aTtmocdepsbl n okeaHa. 2008., T.21, Ne 07, C.569-576.
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Triplet R(3) of 2v; band, broadened by SF; pressure

Intensity, cm4/atm
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Methane 2v, hand spectrum
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Two-channel diode laser OAD
SP

\/acuum
station

controller

Diode laser

Moscow DLS 2009




Measurement procedure

Lines centers measurements
OAD calibration and
Lines Intensities measurements
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Diede laser wavelength measurements

AngstromWS: Super-Precision Wavelengtia Veter

Measurement range (nm) Standard (350 - 1120)
UV {248 - 1100)
IR (BOO - 1750)
Uv-ll (192 - 800)
IR-Il {1000 - 2250)
Absolute accuracy ™ 182 = 370 nm (pm) "
370 = 7
1100 - 2250 nm (MHz)

Quick coupling accuracy (with MM fibar)
Resolution (MHz)
Linewidth option: * Accuracy (MHz) *
Max. bandwidth (GHz)
Measurement speed (Hz) Wavelength
{depending on PC hardware and ssttings) A R
Linewidth option
Required input power (pJ) Standard 0.06 - 15
0.03-60
3-200
50 - 1000
250 - 3000

Fizeau interferometers 15 (100)

Coupling fiber diameter (um) 400 pm or SM fiberset

40 |\/|HZ(1.3*10'3 Cm'l)
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Two-channel diode laser OAD spectrometer

Kapitanov V. A., Ponomarev Yu.N., Tyryshkin I.S and Rostov A.P.:
Spectrochimica Acta Part A, 66A, 4-5, 811-818 (2007)

laser:

Ay - 6060-6250cv L
dv - 2,5-3 em-1

W - 3-7 MBT
OAD:

A= (ULD2R

CH,, low pressure Mixture, high pressure
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Lines wavelength measurements

 Thedisplay of the LabVIEW data acquisition system

OAD;sIgnals

ICaSEN POWEN

Interfierogram
ESR =

@)A{D)
Sighals/laser
PIGWET:

Secondan/waveleneith
standard (CH, HITRAN)

Av = 3*10°cm
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OAD calibration

Wo(v) =R(P,)*o (v, P, )*n(P,)

1 x Joan (V. Pyr)

O'(V,Pbr)=R(Pbr)*n(Pbr) WO(V)

> [o(v.P, )Xdv = F(P,) = const

|

> | Ui(V)-dv=const
R(P,; )*n(Py;) iAvWO(V)

OrigimProe 7.5 Multi-line fitting
\/olgt profiles
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Wavenumber
Experiment,
cmt

Intensity,
cm/mol

Broadening
Coefficient,
cm-/atm

Shifting
Coefficient,
cm-/atm

Wavenumber
HITRAN,
cmt

Intensity,
HITRAN
cm/mol

Broadening
Coefficient,
cm-/atm

6104.5808
6104.63041
6104.72345
6104.74925
6104.813
6104.879
6104.9306
6104.9903
6105.0963
6105.1668
6105.3693
6105.4185
6105.4851
6105.62511
6105.7419
6105.774
6105.9135
6105.99417
6106.03768
6106.04902
6106.1933
6106.22048
6106.25179
6106.28421
6106.3814
6106.5136
6106.593
6106.732198
6106.78665
6106.819368
6106.893401
6106.979283
6107.167741
6107.24575

8.14E-25
8.73E-25
1.1E-25
1.41E-25
1E-24
3.8E-26
1.2E-25
2.9E-24
6.5E-25
2.2E-25
6E-24
1.41E-25
4E-25
6.82E-22
1E-25
1E-25
1E-24
4.27E-24
3.5E-22
7.47E-22
3.06E-23
2.9E-22
2.9E-22
5.11E-22
1E-24
3.8E-25
9E-26
7E-26
1E-24
5.8E-25
4E-25
5E-26
4.05E-23
2E-25
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6105.3694

6105.626*

6106.0402
6106.0505
6106.1943
6106.2205
6106.252

6106.2841

6107.167741

6.56E-24

6.63E-22

4.45E-22
6.91E-22
4.63E-23
2.92E-22
3.04E-22
5.2E-22

4.88E-23




Methane RO spectirum

lo:(v)dv = 2.9378*10-2'cm/mol

experiment
fitting
= RIOF2+R9F1
= ROE,RI9F2?
= RI9A2
e RAF2
R9F2
= ROF1
— ROAL
— RAF1
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Experimental results and Preliminary
analysis
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Collision partners: Ar, SE;, N,
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Wavenumber
Experiment,
cm?

Intensity,
cm/mol

Broadening
Coefficient,
cm-/atm

Shifting
Coefficient,
cmatm

Wavenumber
Lyulin et.all
cm

Intensity,
Lyulin et.all
cm/mol

Broadening
Coefficient,
cm-/atm

Shift
cm-/atm

6104.5808
6104.63041
6104.72345
6104.74925
6104.813
6104.879
6104.9306
6104.9903
6105.0963
6105.1668
6105.3693
6105.4185
6105.4851
6105.62511
6105.7419
6105.774
6105.9135
6105.99417
6106.03768
6106.04902
6106.1933
6106.22048
6106.25179
6106.28421
6106.3814
6106.5136
6106.593
6106.732198
6106.78665
6106.819368
6106.893401
6106.979283
6107.167741
6107.24575

O.M.Lyulin, A.V.Nikitin, et al. Measurements of N,-and O, broadening and shifting of methane

8.14E-25
8.73E-25
1.1E-25
1.41E-25
1E-24
3.8E-26
1.2E-25
2.9E-24
6.5E-25
2.2E-25
6E-24
1.41E-25
4E-25
6.82E-22
1E-25
1E-25
1E-24
4.27E-24
3.5E-22
7.47E-22
3.06E-23
2.9E-22
2.9E-22
5.11E-22
1E-24
3.8E-25
9E-26
TE-26
1E-24
5.8E-25
4E-25
S5E-26
4.05E-23
2E-25

6104.5812
6104.633
6104.724
6104.749
6104.8088
6104.883
6104.930
6104.9908
6105.0959

6105.3694
6105.420
6105.4848
6105.6257
6105.7419
6105.784
6105.9135
6105.99417
6106.03700*
6106.055
6106.1936
6106.22072
6106.25035
6106.2838
6106.3863
6106.5144
6106.534

6106.7862
6106.8182
6106.8887
6106.943
6107.16692
6107.242

1.6e-24
2e-25
le-25
2.7e-25
3.e-25
2.0e-25
2e-25
3.35e-24
7.e-25
6.2e-24
2e-25
4e-25
7E-22
2E-25
2E-25
1.1E-24
1.11E-23
5.2E-22
5.16E-22
3.9E-23
3.1E-23
3.12E-22
5.21E-22
9.95E-25
6.56E-25
2E-25

1.3E-24
7.2E-25
4E-26
5E-26
4.7E-23
le-25

spectral lines in the 5550-6236 cm-1region // IQSRT, (2009), 654-668
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[Data precessing perfection

Rosenkrantz profile + multiline
andimultispectia fittitg

Weak lines contribution — high
dynamic range
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Methane weak absoerption lines
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Conclusions

> Even at lew pressure. spectral line
mixing affects the abkserptien spectra
Shiapie: ol 2vs Band ol CiH),

> e using oif iselated linemoedel and
\olgt proefilerresults: in significant error
In  lines Intensities, shift and

Preadening coefficients
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