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MOLECULAR ABSORPTION BANDS
IN JUPITER TROPOSPHERE RESEARCH

Abstract. Based on spectrophotometric observations of Jupiter, made since 2004, some features of the behavior
of the methane and ammonia absorption bands on the planet's disk, are discussed. In the meridional course of the
observed variations in the equivalent widths of both ammonia and methane in the 6000A - 8000A spectral range,
there are both similar elements and differences. Variations in the equivalent widths of ammonia absorption bands at
6450 A and 7870A show a decrease in absorption in the low and moderate latitudes of the northern hemisphere. In
the 7870 A band, compared to the 6450 A band, the ammonia absorption depression in the region of the Northern
Equatorial Belt is narrower in latitudes and some more deeper. With similar latitudinal variations in methane
absorption, systematic differences are observed in the position of extrema for different bands of ammonia and
methane. The importance of studying the behavior of absorption bands for optical probing of the troposphere of
Jupiter is noted. The alternatives of the model of the troposphere structure and ammonia cloud on Jupiter are
discussed. The first model assumes the existence of a geometrically and optically thick ammonia cloud layer. In this
layer, the formation of the observed molecular absorption bands in the process of multiple scattering mainly occurs.
An alternative model assumes the presence of a geometrically and optically thin layer of ammonia clouds. The bulk
of the molecular absorption in this case is created in the troposphere between the cloud layers of ammonia and
ammonium hydrosulfide. The need for further research in this direction is noted. One of the important results, so far
preliminary, was the differences we found in the latitudinal position of the extremes of the intensities of the
molecular absorption bands on Jupiter. This feature is most likely due to the difference in the conditions of formation
of different absorption bands in the ammonia cloud layer and the underlying troposphere. The complexity and
ambiguity of the mechanism of formation of molecular absorption bands requires further consideration of both
various models of the structure of the Jovian atmosphere and further detailed spectral observations of Jupiter, with
particular emphasis on the study of weak and moderate absorption bands, which we would like to draw attention to in
this publication

Keywords: Jupiter, atmosphere, troposphere, spectrophotometry, ammonia, methane, ammonium hydrosulfide,
molecular absorption bands.

Introduction. Along with many unsolved problems associated with the study of Jupiter, one of the
main problems is the structure and dynamics of its atmosphere, including the nature and structure of cloud
layers located in the troposphere of the planet. Of particular importance in this regard is the study of
ammonia, which is one of the small but important components of the atmosphere of Jupiter. Ammonia is
one of the cloud-forming substances in the troposphere of Jupiter, and, like methane, plays an important
role in the transfer and release of thermal radiation in the infrared and microwave spectral regions. In the
process of research of Jupiter atmosphere, study of the behavior of the methane and ammonia molecular
absorption bands, observed in the visible and near infrared spectral regions of 5000-9000 A, becomes
necessary. Weak and moderate ones of them can form in the relatively deep layers of the Jovian
troposphere, and their observed variations can carry information about local differences in atmospheric
structures, including the structure of the planet’s cloud cover. The formation of these bands is rather
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complicated, and therefore, the interpretation of observational data requires both model calculations and
laboratory studies. Studies of the methane and ammonia absorption bands behavior in different regions of
the Jovian disk have been repeatedly considered by some authors, for example, [1-3] for the purpose of
using the above bands as a probe of local vertical transparency in the line of sight. It is from these
positions that an approach is needed to further study the behavior of molecular absorption, both in the
visible spectrum and in the ranges of thermal infrared and radio emission. But it is precisely the visible
and nearest infrared region of the spectrum that makes it possible to study the Jovian troposphere based on
measurements of the incident and diffusely reflected solar radiation.

Laboratory ammonia and methane spectra

Quantitative estimates of the gas content in the planetary atmosphere require knowledge of the
characteristics of the absorbing properties of the molecules of these gases obtained in laboratory studies.
Unfortunately, there are not so many laboratory studies of the methane and ammonia absorption bands
located in the visible spectrum. Of interest to us are those works that were performed with spectral
resolution close to what we used when observing Jupiter. First of all, we mean the works {4-6].

In [1], laboratory profiles of the 5520 A and 6450 A ammonia absorption bands, and the growth
curves for them, are presented. The growth curve of the 6450 A NH3 band is important for us. The growth
curve is a dependence of the absorption band intensity (equivalent width) on the equivalent thickness or
optical path of the absorbing gas, expressed in units of m —amagat. Thus, entering the growth curve with
the equivalent absorption band widths observed in the Jupiter spectrum, we can determine the equivalent
absorption path in these units. However, we note that this is not equal to the gas abundance in the
atmosphere because of the above complex mechanism of absorption bands formation in the gas-aerosol
atmosphere of Jupiter.

Similar coefficients for the growth curve of the methane CH4 6190 A absorption band are given in
[1]. Weak and moderate absorption bands in the spectrum of Jupiter fall on the linear part of the growth
curves, in contrast to strong saturated bands. Due to this, for the NH; 6450 A band, we have a ratio of
equivalent width and equivalent thickness as 1A per 4 m-amagat, and for 6190 A methane band 1A of
equivalent width corresponds to 22 m-amagat of equivalent gaseous thickness. Unfortunately, for other
absorption bands, it was not possible to find growth curves in the literature. The study of ammonia
absorption in the visible spectral region is described in [7,8] as well as in recent publications [9,10].

Jupiter spectral absorption bands

As noted above, our studies of ammonia absorption on Jupiter were launched in 2004 along with
ongoing studies of methane absorption bands. Annual observations are carried out according to a single
method and cover more than one period of Jupiter's revolution around the Sun, which is 12 years. The
previous results of observations, as well as the methods for their obtaining, are described in a number of
our publications, including [11-14]. Most of the observations obtained, were used to study latitudinal
variations in ammonia absorption from spectrograms of the central meridian of Jupiter. In addition, we
used zonal spectra obtained by scanning the Jovian disk from the south pole to the north one with the
spectrograph slit oriented parallel to the equator of the planet. Such measurements give a complete picture
of the meridional course of ammonia absorption and the first results were published in 2005 in [15]. Then
we drew attention to the presence of a pronounced depression in the intensity of the 7870A NH3
absorption band in the region of the Northern Equatorial Belt (NEB) on Jupiter.

Figure 1 shows a sample of the Jupiter spectrum with absorption bands of methane and ammonia after
dividing by the reference Ganymede spectrum. Particular attention is paid to the study of two weak
absorption bands of ammonia on the disk of Jupiter.

Both NH3 6450 A and NH3 7870 A bands have relatively low intensity, especially the NH3 6450 A
band. Its equivalent width averages from 5 to 7 A and the depth at the maximum absorption does not
exceed 0.10. The equivalent width of the 7870 A NH3 band reaches 1618 A and its central depth is about
0.2. Note, that earlier, some measurements of the NH3 6450 A absorption band in some latitudinal belts of
Jupiter were described by other authors in [1,16,17].
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Figure 1 - Jupiter spectrum with absorption bands of methane and ammonia
in the wavelength range of 6000 - 9500 A (SGS spectrograph 4.3 A / pixel).

Table 1 shows these data, as well as our results as the averaged equivalent widths for 20052015 years,
indicating standard deviations (sw). In addition, the second column provides the results of observations in
2018 for comparison. The measurements of the same ammonia absorption band in the central part of the
Jovian disk and its longitudinal variations are described in [18]. The same authors [19] studied the
temporal variations in ammonia absorption for 1979 and 1980.

Table 1 - Equivalent widths of the 6450 A NH3 absorption band

Moreno et al.
Region Year 2018 Tejfel 2018 [12] 1988 [14] Luts, Owen 1980 [2]
W(A) W(A) sW W(A) W(cm-1) W(A)
SPR 4.2 5.6
STB 5.1 5.7
STrZ 5.7 5.92 0.49 7.8 26.4 11.00
SEB 6.0 6.78 0.45 9.8 30.9 12.90
EZ 6.2 6.75 0.32 7.7 23.1-33.0 9.6-13.8
NEB 5.5 6.35 0.35 4.9 20.1 8.30
NTrZ 4.4 5.38 0.36
NTB 4.7 5.7
NPR 4.6 7.2
GRS 4.7 22.2 9.3

The equivalent width in these works was found to be 6 + 1 A, which almost coincides with our
estimates. Noticeable differences in the estimates of the equivalent width occur in [1 and 16]. And this is
true despite the fact that the general nature of the differences in latitudinal belts is similar across all
observations. The overall difference in absolute values, as the authors of [1 and 16] correctly point out, is
most likely connected with the methodology for conducting the level of the continuous spectrum. The fact
is that the 6450 A NH3 band is superimposed on the short-wavelength wing of the more intense methane
absorption band of CH4 6750 A. Although the residual intensity in this wing is very small, it is still
necessary to take it into account when isolating the profile of the ammonia band.

The situation with the separation of the 7870 A NH3 absorption band is more complicated, since it
falls into the center of the more powerful methane band CH4 of 7900 A. The only way to isolate ammonia
absorption is to calculate the ratio of the spectrum of Jupiter to the spectrum of the center of the disk of
Saturn, in which ammonia absorption is practically imperceptible. The spectrum of Saturn’s disk center
was used as a standard for processing all spectrograms. For all other methane and ammonia absorption
bands the spectrum of the Saturn ring or the Ganymede spectrum was used as a reference spectrum. An
additional control was provided by measurements of the equivalent width of the 7600 A O, (oxygen)
telluric absorption band on the spectrograms of the central meridian of Jupiter. The constancy of its value
over the entire spectrogram width testified to the reality of the latitudinal variations of the Jupiter
absorption bands obtained.
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As an example, Fig. 2 shows the results of measurements of the equivalent widths of two ammonia
absorption bands and three methane absorption bands in 2017, 2018, and 2019. For ease of comparison
and preservation of scale, all values of equivalent widths are normalized to the corresponding values of
equivalent widths of each band in the equatorial zone. The graph for 2018 additionally shows the relative
course of the equivalent width of the 8870 A methane absorption band.
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Figure 2 - Relative latitudinal changes in the equivalent widths of the absorption bands
of ammonia and methane according to observations in 2017 - 2019

In the meridional course of the observed variations in the equivalent widths of both ammonia and
methane in the spectral range of 6000 A - 8000 A, there are both similar elements and differences.
Variations in the equivalent widths of both methane at 6190 A and 7020 A, and ammonia at 6450 A show
a decrease in absorption in the temperate latitudes of the northern hemisphere. Given that methane does
not condense and is considered uniformly mixed, this fact most likely indicates local differences in the
density and vertical structure of ammonia clouds in the northern and southern hemispheres. In figure 2,
one can see that the relative variations in the ammonia band of 7870 A NH3 compared to the 6450 A NH3
band are more pronounced and noticeable differences in the latitudinal course at these bands at high
latitudes, especially in the northern hemisphere. This feature persists for many years, like the depression in
ammonia absorption in the region between EZ and NEB. The maximum ammonia absorption occurs in the
temperate latitudes of the southern hemisphere.

The observed difference in the latitudinal position of the extrema of the absorption in different bands
deserves special attention and further studies. Similar features of latitudinal shifts of the extrema of the
intensities of different methane absorption bands, which are systematic in nature, for all longitudes on
Jupiter were discovered and presented earlier in [20], so the reality of such features is not in doubt.

Discussion. As noted above, the observed variations in the molecular absorption bands should be
considered as evidence of the presence of zonal and local inhomogeneities in the structure of that part of
the Jovian troposphere that is involved in the formation of these bands. As extreme cases, two alternative
models can be called. The first assumes the existence of a geometrically and optically thick ammonia
cloud layer. Through this layer, deeper into the atmosphere, only part of the scattered radiation can
penetrate, while direct sunlight does not pass through this layer. In this case, the theory of radiation
transfer can consider this layer as semi-infinite (in the accepted terminology). Almost all of the observed
absorption in weak and moderate molecular bands is formed in the process of multiple scattering inside
this cloud medium. A small fraction of the absorption of methane bands can be created in the atmospheric
layer above clouds, while the concentration of ammonia above the cloud layer decreases sharply, by
several orders of magnitude. In this model, the observed absorption variations can be associated with
variations in the concentration and volume scattering coefficient of cloud particles and some other factors
affecting the effective absorption path. This pathway is estimated from the intensity of the absorption
bands and cannot be considered as an estimate of the relative abundance of the absorbing gas in the
troposphere.

In an alternative model, it is assumed that the ammonia cloud layer has a relatively small geometric
thickness and passes a significant part of direct solar radiation into the atmosphere. In this case, direct
sunlight at least reaches a deeper cloud layer. According to most models of the atmosphere of Jupiter, such
a layer is a layer of ammonium hydrosulfide NH4SH. This substance has a significant color, but its albedo
is not yet known. If it is not too close to zero, then some of the sunlight diffusely reflected by this layer
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can go outside. In this case, the intensity of the observed absorption bands will be determined by the
double passage through the gas layer located between the two cloud layers. With a very dark substrate of
ammonium hydrosulfide, we could not observe absorption in a pure gas. In this case, the presence of
scattering particles inside this layer is required.

Even these two idealized models indicate the complexity of the formation of molecular absorption
bands observed in the visible and near infrared spectra of Jupiter. In the more distant region of thermal
infrared and microwave radio emission, the picture is completely different, since the aerosol component is
transparent for these radiations. Zonal and local brightness temperatures of the emitted heat radiation are
determined by other factors, as discussed in a number of works carried out for many years under the
direction of Glenn Orton (Jet Propulsion Laboratory, California Institute of Technology, Pasadena) and
Imke de Pater (University of California, Berkeley). As an example, we note their recent publications
[21-24].

The three cloud model of Jupiter's troposphere is considered by many authors, starting with the
publication [3,25]. We examined a number of such published models, differing mainly in the accepted
initial values of the contents of condensing gases. Estimates of the maximum concentration of particles in
the ammonia cloud layer in these models, as a rule, refer to the base of the cloud layer and range from 1 -
10° g / ecm® [26] to 7-10° g / cm® [27]. In all models, cloud density decreases with height, but the total
thickness of the aerosol layer can be 10 km or more. However, it should be noted that the horizontal and
vertical scales of the details of the cloud cover of Jupiter are incommensurable, since even the smallest
details which are distinguishable in the best pictures of the planet, have a horizontal length of 1000 or
more kilometers. Therefore, significant local variations in the thickness and density of the ammonia cloud
layer are quite possible. Regarding presence of a scattering medium in the space between the ammonia
and hydrosulfide cloud layers, so far we can only refer to a unique experiment on direct sounding of the
atmosphere of Jupiter by a descent vehicle in the Galileo Jupiter Mission [28] project. Although it is
believed that the probe fell into a not quite typical region of the planet. Judging by the probe
nephelometer, there is a slightly dense aerosol haze rising above the cloud layer of ammonium
hydrosulfide.

Based on laboratory growth curves for the absorption bands of ammonia 6450 A and methane
6190 A, which were mentioned above, one can show that when these bands are formed inside the inter-
cloud gas layer, their equivalent widths may be close or even coincide with those observed. This means
that it can be far from simple to separate the two models for the formation of molecular absorption bands
discussed above.

Conclusion. Due to limitations on the admissible volume of the article, we examined only briefly and
fragmentarily some results and problems of studying the structure of the Jovian atmosphere from the
standpoint of its optical sounding. One of the important results, so far preliminary, was the differences we
found in the latitudinal positions of the extrema of the intensities of the molecular absorption bands on
Jupiter. This feature is most likely due to the difference in the conditions of formation of different
absorption bands in the ammonia cloud layer and the underlying troposphere. The complexity and
ambiguity of the mechanism of formation of molecular absorption bands requires further consideration of
both various models of the structure of the Jovian atmosphere and further detailed spectral observations of
Jupiter with special emphasis on the study of weak and moderate absorption bands, which we would like
to draw attention to in this publication.

This work was carried out in the framework of grant financing of the Ministry of Education and
Science of the Republic of Kazakhstan 0073 / GF4 and AP05131266.
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AHHOTAUMsA. AJBIN IDTaHeTANapbl, oHBIH imriHme KyH xyhecinmeri eH ipi FOmurep ruraHeTachlH KalIbIKTaH
0aKpUIay KOHE OJIIICY OCHI IUIAHEeTATapAbIH (DU3UKAIBIK TaOUFATHIH 3ePTTEYAC JKAFBI3 OJIC OOJBIN Kana OepMeK.
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1995 sxbuTBI icKe achIpbUTFaH FapeiThIK MiHACTI 6ap GALILEO kypsuirsickl FOnuTepain aTtMochepacsit alapH ajia
Tikeneil Texcepy OoliblHIIA KalTananOac jxoHe Oipered Oombin Tabbutazpl. FOnuTepAiH TponocdepachiH KallbIKTaH
ONTHKAJIBIK AJIBIH aja TeKcepy OOMbIHIIA dicTiH Oipi ruiaHeTa CIEKTPiHIH KOPIHETIH JKOHE JKaKblH MH(pPAKbI3bLI
aliMarpIHa OaKbUIAaHATHIH METaH MEH aMMMHUAKTBIH MOJIEKYJIAJIBIK )KOJIAKTAPBIHBIH JKYTBITY TOPTIOiH 3epTTey OO0JIBIN
TaOblagpl. ArtanraH eki ra3 lOmutep arMocdepachlHbIH TepeH KaThapiapblHaH IIbIFAThIH WH(QPAKI3bLUI JKOHE
MHUKPOTOJIKBIH/IBI COYJIENEHY MKBUTYy IHAaNa3OHBIHJA JKYTBUIYy JKOJIAKTapblH MNaijga OOJIBIPBIN alTapibIKTal pei
aTkapanbsl. COHBIMEH Karap, aMMHaK IUIaHETAHBIH KOPIHETIH OYJITTHI KaMBUIFBl KYPaMbIHBIH Heri3i 0oja OTBIPHII
Onmrepae O6ynT naiiga 6osnapipatsia dakrop Oosbin Tadbutanbl. Crnekrpanasl Oakpiiaynap Omurep auckinzeri ap
TYpJl ayMaKTarbl JKYTHUTY JKOJAKTAPBIHBIH WHTCHCHUBTUIITIHIH BapHalMsJIapbIH 3epTTEyTre MYMKIHIIK Oeperi skoHe
OHBIH Tporoc(epachklH ONTHUKAJBIK aJIblH anxa TEeKCEpyMiH ofici peTiHAe KbI3MeT arkKapanabl. bi3 skoHe Oacka na
aBTOpJIAp OpBIHAAFaH J>KYMBICTAp, SFHU OCBHIHAAW BapualmsiiapAsl OipHeme XbUT OOHBI 3epTTEYHiH HOTIDKECI
OipHele KbI3bIK epeKLICTIKTep i aHBIKTa/Ibl, OJIAP/bl TYCIHAIPY alTapiibIKTail KUbIH yoHe OipMoHIi emec. CaHIbIK
Oaranay YILIIH 3€pTXaHAIBIK 3€PTTEYNEPAEH aJbIHATBIH MOJICKYJIAJIBIK JKOJAKTapAblH HHTEHCUBTLNII Typajbl
MOIlIMETTep KakeT. Alnaiijja MyHail 3epTTeyliep CIeKTP/iH KOpiHEeTiH aiiMarblH/Ia 93ipIiie Te a3 KoHe oJiap OapIbIK
JKYTBUTYy JKOJIAaKTapbl YIIIH eMmec. ArTan aiiTKaHaa, WHTEHCHBTUIIKTIH (HeMece Oanama eHJIri) >KYThUIFaH Ta3
KaJIbIHJIBIFbIHA (OKYTHUTYIbIH SKBUBAJICHTTI JKOJIBI METPMEH - aMaro) TOYeJIUIIriH KOpCeTeTiH KUCHIK chi3bikTap NH3
6450A ammuak nen meraH CH4 6190A sxonaxrapbl yiuiH FaHa anbiHFaH. OcklHAAN KUCHIK ChI3bIKTap FOmwmTep
CHEKTpPiHIE OCHI JKOJAaKTap/pl 3epTTey OolbIHIIA Oanama >KYThULYy >KOJJIApblH Oaraiayra MyMKiHIiK Oepeni. bi3
Onmrepaeri aMMuakThl >KyThUTy bl 3epTTeyai 2004 KbuThl OacTalblK >KOHE Kasipri TaHAa Ja 3epTTey JKajlFacyza.
ATanraH 3epTTeyJiep TOJKbIH Y3bIHIBIFBIHBIH MIJUTMMETPIIIK JHAIIa30HBIHAAFb] paguo OakpUIaysiap MAJTiMETTepiMH
colfkec KeleTiH aMMHUAKTHI KYTHUTY BapHanus eHiHae OipKaTap KbI3BIK epeKIIeNiKTepi aHBIKTaabl. ATal aiTKaH/aa,
IOmmuTepmia conTycTiK 3KBaTOpHANIBl OenaeyiHe KakKplH jKepae TaObUTFaH aMMHAKTHI KYTBUTYIBIH IEIPECCHICHI
MUJIMMETPIIIK AWana3oHIaFbl paguoTeMIIepaTypaHblH MAaKCUMYM JKapbIKTBUIBIFbIHA colikec kenpi. Ocpulaiiia, MeTaH
MEH aMMHMaKTBIH op TYpJi JKOJAKTapbIHAAFbl AKCTPEMyM JKYTBUIYJNAphl EHAIK Jkarmaiiia OypblH alThUIFaH
afbIPMAIIBUIBIKTApAbl pacTanbl. Herisinae >KYTBULY >KOJAKTapbIHBIH KEHICTIK-yaKbITTHIK BapHALMsACHIH 3€pTTeY,
Tponocdepa aiiMarbIHAAFbI XKOHE OYJITTHI )KaMbUIFBIHBIH KYPBUIBIMBIHAA OOJIBIIN JKaTKaH e3repicTep Typalibl, Kajan
Oonranga NH4SH ammonuii ruzapocynbuuinneri TepeH OyiTThl KabaTblHa AEWIH amryra MYMKIHIIK Oepeni.
IOmnuTep TpomocdepachiHblH OipHEIIe MOJCIBACPIHIE KATBIH ICOMETPHUSUIBIK KOHE ONTHKAIBIK aMMHAKTBI OYJITTHI
KabarTeiH Oap exeHi OowkaHyna. CoHbIMEH Karap MyHIaid OyiTThl Kabar OYITTHI OesmieKkTepaeri Kem perTTi
TapaTybIHbIH apKachlHA 9JICi3 MOJIEKYJIANIBIK JKYTBITY YKOJIAKTaphl YIIiH 1€ HEri3ri >koHe 0achIMIBUIBIK TaHBITATHIH
pe:x aTkapysl kepek. O Taza ra3apl atMocdepazaH kol FaHa KOC ©TYAEH apThIK, THIM/I ONTHUKAIBIK XYTHUTY OJIBIH
JKoHEe OaKbUIAHBII OTHIPFAH JKOJAKTHIH HMHTCHCHBTUNTIH MAapTTaysl MyMKiH. Ocbuiaiiina, KYTBUTY JKOJAFBIHAAFBI
OaKpUIaHBIT OTBIPFAH BapHalMsulap OYITTH KaOATTBIH KOJEeMJI THIFBI3IBIK BapHAlMACEl MEH OITHKAJBIK
cumarTamMachklMeH OaimaHbICTBI OONMyBI Kepek. TpomocdepaHbIH immiHe Kapail eTeTiH Tikened KyH coyieci YIIiH
afTapIIBIKTall MOJLAIP JKOHE ONTHKAJIBIK JKOHE T€OMETPHSIIBIK JKIHIIIKEe aMMUAKThl OYITTH KabaT GOJIBIN TaObUIATHIH
OanaMasibl MOAENb, SFHU TUAPOCYJIbGUATI OyNTTHl KabaTka neiiH Ooiysl na MyMkiH. Ocbuiaiimia, OakbLIaHBII
OTBIPFaH MOJIEKYJIAJIBIK XKOJIAKTap Ta3zibl kKabaTrTa Ochl OYITTapIbIH apacklHaa maiiga Gonansl. KHCHIK CHI3BIKTapra
CYHeHe OTBIPBII OChI Tponocdepa alMaKTaFbIHIAFbl KYThUTY, 1)1 COHNal srHu IOnuTep crniekTpinae 0akbuIaHATBIH
KYTBUTY JKOJIaFbIHBIH MHTEHCHBTUIITIHE OKelNlil COFybl MyMKiH. Ocbl Makanazna 0i3 MbIHA XKOUTKA, SFHU KOPIHETIH
CHEKTp alMaFrblHIAFbl paauoOakpUIaysiap MEH HMHOPAKBI3bUT MOJIMETTEpIMEH MOJICKYJIAJIbIK YKOJIAKTAPIbIH
JKYTBUTYBIH ~ 3€pTTEyIiH KaxerTimiriHe, IOmmrtepme Ooibinm jkaTKaH —e3repicTepli 3epTTey MEH OHBIH
TponocdepackIHbIH KYPBUIBIMBIHBIH Oapabap YiriciH TaH#ayFa Ha3ap ayJapFbIMbI3 KEJe/i.

Tyi#iin ce3gep: IOmurep, armocdepa, Tpomocdepa, CHEKTpOYOTOMETPHs, aMMHAK, METaH, aMMOHHA
THAPOYIbGUI, MOJIEKYJIAIBIK KYTBULY JKOJAKTaPHL.
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MOJIEKYJIAPHBIE ITOJIOCHI IOTJIOIEHUS
B UCCJUIEJOBAHUU TPOITIOC®EPHI IOIIUTEPA

AnHOTanus. J{ucTaHIMOHHBIE HAOIONCHMS M M3MEPEHHs B WCCIEJOBAHWHU IUIAHET-TMI'AHTOB, B TOM YHCIIE
KkpynHeimei mianersl ConHeuHo# cuctemsl HOmmrepa, 10 cux mop ocrarTcs W OyAyT emé J0JTro OCTaBaThes
€IMHCTBEHHBIM CIOCOOOM M3Yy4eHHsI (GU3MYecKOi mpupoabl 3Tux IuiaHeT. OcymectBinénnoe B 1995 rogy mpsimoe
3oHAMpoBaHNe arMmocdepsl IOmmrepa cmyckaembiM ammaparoM KocMuueckoil muccuun GALILEO sBmsercs
YHHUKAIbHBIM M HENOBTOPUMBIM. OJHUM M3 CIOCOOOB TUCTAHIMOHHOTO ONTHYECKOrO 30HIAMPOBAHUS TPONOCGHEpHI
IOmnurepa MOXET CIIyKUTh H3y4YCHHE MOBEACHHS MOJICKYJSIPHBIX IIOJIOC MOTJIOIICHHS MeTaHa W aMMHaKa,
HAOJIIOMaeMbIX B BHIMMON M OmmkHEeW wH(pakpacHOW o0jacTv crekTpa miaHetsl. O0a 3THX ra3a MrparT TAKKe




News of the National Academy of sciences of the Republic of Kazakhstan

HEMAaJIOBAYKHYIO POJIb, CO3/1aBasi MOJIOCHI MOTJIOMIEHNS B IWANa30HaX TEIUIOBOTO HHPPAKPACHOTO U MUKPOBOJIHOBOTO
W3TY4YCHUs, BBIXOMAIIMX W3 TIyOOKHX CJIOEB omuTepuaHckol artmocepsl. Kpome Ttoro, ammmak SBIseTcs
o0akooOpasyronumM (akropom Ha FOmwmrepe, Oyay4un OCHOBOW COCTaBa BHUIMMOIO OOJIAYHOTO MOKPOBA IJIAHETHI
CHeKTpaﬂbele Ha6ﬂlOZleHl/Iﬂ Jal0T BO3MOKHOCTb HCCJICA0BATHL BapUallMd WHTCHCUBHOCTH IIOJIOC IIOTJIOIICHUU B
pa3HbIX ydacTKax aucka FOnmrepa M MOTYT CIY>KUTh CPEICTBOM ONTHYECKOTO 30HIMPOBAaHHS €ro Tporocdepbl.
BremonHsBIIMECST Hamu, Hapsay ¢ paboTaMu JPYTHX aBTOPOB, MHOTOJICTHHE WCCIICIOBAHUS TaKWX BapHaIlUi
BBISIBWIN DSl MHTEPECHBIX OCOOCHHOCTEW, MHTEPIPETALHsl KOTOPBIX IPEACTaBISETCS IOCTATOYHO CIOXXHOHW M
HEOJHO3HAYHOU. [l KOJIMYECTBEHHBIX OIIEHOK HEOOXOIMMBI JaHHble 00 MHTEHCHBHOCTH MOJIEKYJISIPHBIX IOJIOC,
MoJTy4aeMbIe 10 JTa0opaTOpHBIM HccienoBaHusIM. OIHAKO TaKUX WCCICAOBAaHUHA B BUIUMOW OOJIACTH CIIEKTpa ITOKa
OUYeHb MaJI0 W BEHITIONIHEHBI OHH HE JIS BCEX IOJIOC MOTJIOMICHUS. B 4acTHOCTH, KPUBBIE POCTa, MPEACTABIISIONINE
3aBHCHMOCTh HHTEHCUBHOCTH (WMJIM SKBHBAJCHTHON IIMPHUHBI) OT TOJIIH ITOTJIONIAONIETO Ta3a (IKBUBAICHTHBIN ITyTh
MOTJIOIIEHNS B METPax- aMaro) IOJy4eHbl TOJNbKO i moocsl ammuaka NH3 6450A u meranaCH4 6190A. Takue
KpPHUBBIE ITO3BOJISIOT OIEHUTH SKBHBAJICHTHBIC IyTH MOTJIOMIEHHS M0 M3MEPEHISIM 3THX ToJIoc B crekTpe FOmmrepa.
UccnenoBanmst ammmayHoro morjiomeHuss Ha lOmwmrepe Obumtn Hawatel Hamu B 2004 TOmy W TPOIOIIKAIOTCS
PEryJIAPHO IO HACTOsIIEE BpeMs. OJTH HAOJIOIACHUS BBIABWIM DSJl MHTEPECHBIX OCOOCHHOCTEH B IIUPOTHBIX
Bapualuax aMMHAYHOT'O MOIJIOUWICHUA, KOPPEIUPYIOIHUX C JaHHBIMU paﬂHOHa6ﬂIO[leHHﬁ B MHUJJIMMETPOBOM
JMara3oHe JUIMH BOJH. B 4acTHOCTH, &empeccuss aMMHA4HOTO IOTJIONIeHUs, oOHapyxkeHHass BOmu3u CeBepHOro
9KBaTOpHalbHOrO mosica lOnmrepa, coBmanza ¢ MakCUMyMOM SIPKOCTHOW paJuoTeMIeparypsl B MHIJIUMETPOBOM
nuarnasone. IloaTBepkaaroTcsi OTMEUaBIIMECs HaMH paHEe pa3iuyusl B IIMPOTHOM IIOJIOKEHHUH 3KCTPEMYMOB
MIOTJIOIIEHUS Y Pa3HbIX IOJIOC KaK METaHa, TaK M aMMHaka. VcciaemoBaHus MpOCTPaHCTBEHHO-BPEMEHHBIX BapHaIlUil
MOJIOC TIOTJIOMICHUS, B TIPHHIUIE, NAIOT BO3MOXKHOCTh CYIOUTH 00 M3MEHEHHUSX, NMPOUCXOMANINX B CTPYKTYpeE
00JagHOTO MOKPOBAa W HAXOJSIIEHCS moj HUM o0jacTu Tpomocdepsl, o KpaiiHed Mepe, no Oolee TITyOOKOTro
obmauHoro cnosi w3 ruapocyibpuaa ammonuss NH4SH. B OonbmmucTBe MoOzeneidt Tpomnocdepsl HOmurepa
MPEIoIaraeTcsl CyIIeCTBOBAHNE JOCTATOYHO TOJICTOTO T€OMETPHUYECKH M ONTHYECKH aMMHAYHOTO 0OJIa9HOTO CIIOSI.
IIpu sTOM Tako¥ 0OJaYHBINA CIIOW MOJDKEH MIPaTh OCHOBHYIO M IpeoOIafgaroIlyio poiib B (DOPMHUPOBAHUHU Haxe
c1abbIX MOJIEKYJISIPHBIX II0JIOC MOTJIOMIEHHs OJjlaroapsi MHOTOKPaTHOMY paccesHHI0 Ha o0ja4yHbIx yactuiax. OHo
MOXET OO0yC/IOBIMBaTh JS(MGEKTUBHBI ONTHYECKUH IyTh MOIVIONICHUS M COOTBETCTBEHHO WHTCHCHBHOCTh
Ha0r0jaeMol MoJI0Ckl, OOJIbIIE YeM IPU HPOCTOM ABOHHOM INPOXOJKAECHHU Yepe3 YMCTO Tra3oBylo atmochepy. B
TaKOM ClIy4ae HaOJIoJJacMbIe BapHAaIlMHM y TOJIOC TOTJIONICHUS JOJDKHBI OBITh CBS3aHBI C BapHalMsAMU OOBEMHOM
IUIOTHOCTH M ONTHYECKHX XapaKTEPUCTUK caMoro obsiauHoro ciost. OJHAaKO He MCKIIOYEHA W albTepHATHBHAS
MOJIEJIb, B KOTOPOIl aMMHauHBIN OOJAa4YHBIA CIJIOM SIBIISIETCSI ONTHYECKH M T€OMETPUYECKH TOHKHM U JIOCTAaTOYHO
MPO3PAaYHBIM IS TIPSIMOTO COTHEYHOTO M3IYYEHHS, KOTOPOE MOXKET MPOXOANTH BIIyOb Tporocdepsl, 0 KpaiHei
Mepe, 1o Ooee TIryOOKOTO THAPOCYIBGUAHOTO OOJIAYHOTO CiIos. B TakoMm ciydae HaOMOgaeMble MOJEKYISIPHBIE
MOJIOCH! (POPMHUPYIOTCS B TA30BOM CIIO€ MEXKITy STUMH OOiJakamMu. MOXHO TIOKa3aTh, OCHOBBIBAsICH HA KPUBBIX POCTA,
YTO TOTJOMIEHHEe B 3TOH oOiacté Tpomochepbl MOKET MPHUBOAWTH TMOYTH K TOW K€ HHTEHCHBHOCTH IIOJIOC
MOTJIOIICHHsI, YTO ¥ Habmtomaemasi B cnekrpe lOmurepa. B naHHO#H craThe Mbl XOTHM OOpaTHTh BHHUMaHHE Ha
HEOO0XOANMOCTh IPOIOJKEHUS UCCIIEAOBAHUN MOJIEKYJISIPHBIX IOJOC HOTJIONICHUS B BHIUMON OONACTH CIIEKTpa B
COYETaHHWU C JaHHBIMH MH(PAKpPacHbIX M PaJMOHAOIIONEHUI C LEeNbi0 M3y4deHus npoucxoisaumx Ha lOnurepe
M3MEHEHHH 1 BBIOOpa HanboJiee aleKBaTHOW MOJIENIN CTPYKTYPBI €r0 TPOHOC(hepHl.

Kiouessbie ciaoBa: Omutep, atmocdepa, Tpornocdepa, crieKTpooTOMETpHs, aMMHAK, METaH, TUAPOCYIbGUT
aMMOHHS1, MOJIEKYJISIPHBIE TT0JIOCHI TIOTJIOIEHHSI.
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