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[TpemnoxeH MeTOx U3MEPEHHSI OTHOIICHHSI KOHIIEHTPAIMNA SACPHBIX CIIMHOBBIX H30MEPOB
MOJIEKYI BOJIbI (opTO- M mapa-H,0) cpencTBaMu MMpOKONIOIOCHOH TeparepIioBoi CIEKTPOCKOTUT
[1]. Meron mMO3BOJISET OJHOBPEMEHHO ACTEKTHPOBATh 00a CIIMHOBBIX M30MEpa B OJIMHAKOBBIX
¢usnueckux ycnoBusx. C MOMOIIBIO CO3AAHHOTO TEpParepIioBOro CrekTpomerpa [2] u3MepeH
CIIEKTp ONTHUYECKON IUIOTHOCTH TAapoB BOIbI B aTMocdepe. TeopeTndyeckue CIEKTpPbl OpTO- U
napan3oMepoB paccuuTanbl o naHHbM 0a3sl HITRAN ¢ yueTtoM MHCTpYMEHTANbHOU (YHKIIHH
cnekTpoMeTpa. ComocTaBlIeHUE TEOPETUYECKUX CHEKTPOB C IKCIEPUMEHTAIBHBIMU I103BOJIHIIO
OIIPEICJIUTh OTHOIICHNUE KOHIIEHTPAIIMI OPTO- M Mapau30MepPOB MOJICKYJ BOJbL. [10 n3MepeHusM B
cnekrpaibHoM auamnazoHe 0,15-1,05 TI'n ux orHomenue cocraBmwio 3,03+0,03. [Momyuennoe
3HAUCHHUE COBMAIACT B MpeeiiaX OMMOKH U3MEPCHHI C TEOPETUICCKUM 3HAUYCHHUEM, PAaBHBIM 3 B
PaBHOBECHBIX YCIIOBHUSX, YTO JOKA3bIBACT PabOTOCIIOCOOHOCTD MPEITI0KEHHOTO METO 1A,
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CpaBHeHME SKCIIEPUMEHTAIIEHOTO W TEOPETHYECKOTO CIIEKTPOB
ONTHUYECKOW TUIOTHOCTH MapoB BOJBI B aTMOChepe

Comparison of experimental and theoretical optical density spectra
of water vapor in the atmosphere

A method for measuring the concentration of nuclear spin isomers of water molecules
(ortho and para-H,0) by the means of wideband terahertz spectroscopy was suggested [1]. The
method allows simultaneous detection of two spin isomers under identical physical conditions.
The created terahertz spectrometer [2] was used to measure the optical density spectrum of water



vapor in the atmosphere. The theoretical spectra of ortho and para isomers were calculated by
using the HITRAN database and taking into account the spectrometer instrumental function. A
comparison of theoretical and experimental spectra allowed us to determine the concentration ratio
of ortho and para isomers of water molecules. According to the measurements in the spectral
range of 0.15-1.05 THz, their ratio was determined to be 3.03+0.03. The obtained value agrees
within the measurement error with the theoretical value of 3 obtained under equilibrium
conditions which proves the operability of the suggested method.
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