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COMPRESSED OXYGEN BETWEEN 100 AND 1000 K*

M. C. JONES

Cryogenics Division, Institute for Basic Standards, National Bureau of Standards,
Boulder, Colorado 80302, U.S.A.

(Received 18 October 1971 and in revised form 24 January 1972)

Abstract—The total emissivity, total band absorptance and Planck mean absorption coefficient of com-

pressed oxygen have been computed in the temperature range 100-1000 K. Computations were based on

published data for the spectral absorption coefficient and extrapolations above and below room tempera-

ture were performed in accordance with published theory. It was found possible to represent all of the
total band absorptance results with a two-parameter correlation.

NOMENCLATURE h, Planck’s constant [Js] ;

a, empirical constant for line intensity I, spectral radiation intensity [W cm ™!
[cm® g mole ™2} ; st

A, total band absorptance of the ith I, spectral radiation intensity of a
band defined in equation (9) [cm 1] ; black-body [W cm ™! sr™'];

A, dimensionless total band absorpt- L., black-body spectral intensity at a
ance (defined in equation (16)); band center [W cm ™! sr™!];

B, normalization constant for a band (I,,),  average black-body spectral inten-
profile [cm] ; sity for the ith band defined by

By, rotational constant of a molecule in equations (9), (11) and (12) [W ¢cm ™!
the ground vibrational state [cm 1] ; st™1];

c, velocity of light in a vacuum [cm KT), tabulated integral for overlap con-
s™1]; tribution to the induced dipole

C, dimensionless constant used in band moment ;
profile to join exponential tail to the J(T), tabulated integral for the quadrupole
Lorentzian line profile; contribution to the induced dipole ;

C,, integrated absorption coefficient of J, rotational quantum number of a
band [cm~?]; molecule;

C,, constant defined in equation (16) k, absorption coefficient [cm™!];
[em~1]; kg, Boltzmann’s constant [J K™1];

D, dimensionless constant used in band K,(T), factorincorporating the temperature
profile to join exponential tail to the dependence of the induced dipole
Lorentzian line profile ; for the pure rotational band [cm’ g

I dimensionless constant defined by mole™?];
equation (18); K,(T), factor incorporating the temperature

* This work was carried out at the National Burcau of
Standards under the sponsorship of the National Aero-
nautics and Space Administration, Langley Research
Center, Hampton, Virginia. Contract No. L-62, 510.
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dependence of the induced dipole
for the fundamental and first over-
tone bands {cm® g mole 2] ;



2204

K, Planck mean absorption coefticient
defined in equations (13) and (15)
[em™1'];

L, path length of the radiation [cm];

L(J), J dependent factor of the transition
moment matrix element defined in
equation (7);

0, rotational partition function;

S0 line intensity [cm ™ ?];

T, absolute temperature [K];

T* reduced temperature (= Tkg/c);

u, dimensionless path length defined
in equation (16);

V, vibrational quantum number of a
molecule ;

W, modified path length (=(p/po)*])
[em];

X, fractional contribution of the over-

lap induced dipole moment.

Greek symbols

a, total absorptivity;

a;, absorptivity of the ith band;

0, line half-width at half intensity
[em™'];

g, to conform with standard usage the

energy parameter of the Leonard-
Jones intermolecular potential func-
tion is denoted by this symbol.
Equally well established is the use of
this symbol for total emissivity. No
confusion should result in the use of
¢ for both quantities since it is self
evident from the text which meaning
is intended ;

Ep band emissivity of the ith band;
v, frequency [cm™'];
Vos frequency at line center [cm™'];
P, density of gas [gcm ™3] ;
Do density of gas at NT.P. [gem ™3] ;
g, the Stefan-Boltzmann constant
[Wem™2K™4].
INTRODUCTION

INFRARED radiative transfer in the homonuclear
diatomic gases O,, N, and H, has generally
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been disregarded in the past since at atmo-
spheric pressure other trace gases or combustion
products, eg. CO,, H,0, CH, and N,O
dominate radiation processes. The need to store
large quantities of these fluids, however, has
changed the picture somewhat. The homo-
nuclear diatomic gases exhibit absorption vary-
ing as the square of the density in contrast to the
linear dependence of the other named gases. The
difference is due to the origin of the electric
dipole moment, which in the case of the homo-
nuclear diatomic gases, exists only during the
course of a collision and is caused by induction,
whereas the more usual case is that of a molecule
possessing a permanent electric dipole moment,
or a nonzero derivative with respect to vibra-
tional coordinates. Now, in the cryogenic
storage of oxygen gas, densities of the order of
1000 times NTP densities may occur. In this
case the integrated intensity of the O, funda-
mental band, for example, is greater than the
15pum CO,, 63um H,O or the 3:3pm CH,
bands at one atmosphere. Thus, it happens that
radiation emission and absorption within the
stored gas become an important consideration
in energy transport, for example, whenever
heating is to be applied [1] or when stratifica-
tion takes place.

In this paper we present total radiative
properties of oxygen gas computed from pub-
lished absorption coefficients. These quantities
are: (i) total band absorptances (sometimes
known as equivalent black band widths), (ii)
total emissivities, and (iii) Planck mean absorp-
tion coefficients. These quantities will be useful
in making radiative transfer calculations. We
stress here that the data above and below room
temperature must be regarded as provisional,
since we have had to extrapolate the absorption
coefficients based upon theoretical considera-
tions.

THE ABSORPTION BANDS OF O:
Four bands are observed in the infrared.
These are:
(i) The pure rotational band [2] centered at



RADIATION PROPERTIES OF OXYGEN

about 100 cm ™! (100 pm) at room temperature.
This is a broad band with a half width of about
75ecm™L,

(i1) The fundamental vibration-rotation band
[3, 4]. This is centered at 1556cm™! (64 um)
and also has a half width of 75cm™".

(iii) The first overtone band [4] centered at
3085 cm ™! (3:2 um). This is a factor of over 100
less intense than the fundamental band and has
a half width of 80 cm ™.

(iv) The “atmospheric bands” [5]. These
arise from electronic transitions. The longest
wavelength band involving transitions from the
ground vibrational state is centered at 7895
cm” 1,

For the temperature range of interest here,
the “‘atmospheric bands” do not contribute
significantly to thermal radiation and our
calculations have therefore been based on (i),
(ii) and (iii).

The nature of these bands is fairly well under-
stood from both experimental results and the
theoretical work of Van Kranendonk [6] and
Van Kranendonk and Kiss [7]. Shapiro [3] and
Shapiro and Gush [4] have shown how the
experimental band profile of the fundamental
band may be fitted by superposing the suitably
broadened theoretical vibration-rotation lines.
The line shape used was the modified Lorentz
shape deduced from the pure rotational lines of
hydrogen by Kiss and Welsh [3] and modified
further by the addition of exponential tails by
Bosomworth and Gush [2]. The band profiles
so constructed by these authors were within
experimental error, so we chose to follow
essentially the same procedure in fitting all
three bands and extending the calculations to
both lower and higher temperatures. For the
fundamental and first overtone bands the
simpler, but no less successful, procedure of
Shapiro [3] was used.

In order to illustrate the relative importance
of bands (i), (i) and (iii) the absorption co-
efficients are plotted in Fig. 1 vs. wave number
at room temperature on a semi-lograrithmic
scale. Also shown on this figure are lines for
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FIG. 1. Infrared absorption bands of compressed oxygen of
importance in radiative transfer below 1000 K.

different temperatures within whose length lies
99 per cent of the black body radiation. The
cross on each line marks the position of maxi-
mum radiation intensity. Thus, it is already
clear that the fundamental band will dominate
the emissivity at high temperatures, while at
low temperatures the emissivity will be com-
pletely determined by the rotational band. The
first overtone appears to be a minor contributor
in the temperature range under consideration.

SYNTHETIC BAND PROFILES

The construction of the synthetic band profiles
is achieved by summing, at a particular wave
number, the contributions from individual lines.
The line contributions are based on the following
premises, all of which have been more or less
verified in the references quoted.

(i) Individual lines have the following shape

(3]

k{v, T
S(:(T)) = B/(1 + [(v — v)/0]2)vo S V< v
+ 1-756

= BCexp(—D[v—v v >v,
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+ 1-756

= [BAL + [v — v,)/61* T exp (— [v,
— v] hefkgT), vy — 11758 < v < v,

= B[Cexp(—=D [v— vo])] exp(—[vp

— v] he/kgT), v < vy — 1-756. (1

k(v, T) is the absorption coefficient at a frequency
v, S, i the integrated intensity of a given line, v,
is the line origin and ¢ is the width parameter.
h and kg are Planck’s and Boltzmann’s constants
respectively. The dimensionless constants C and
D are determined by the requirements of con-
tinuity of k and (dk/dv) at the points v = v,
+ 1-756 and are, respectively, 1-1116 and 0-8615.
B is a normalization constant, i.e.

K

-1
B = 5J@dv .

So

(ii) The line width parameter ¢ is independent
of density and proportional to /T [3].

(iii) For pure rotation, line frequencies are
determined by the selection rule for the rota-
tional quantum number J

AJ=+2J=1357..... (2)

Double transitions are neglected.
(iv) For the fundamental band, line frequen-
cies are determined by the selection rules
AJ =0, +2,J=1,3,57.....
AV = +1

3)

where V is the vibrational quantum number.
Again, double transitions are neglected.

(v) For the first overtone band, line frequen-
cies are governed by the selection rules

AJ =0, +2 (4)
AV = 42

for single transitions and
AJ =0, +2 (5)
AV = +1

for double transitions. The contributions from
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(4) and (5) are in the ratio 3 to 1 as approxi-
mately determined by Shapiro [3].

(vi) For the pure rotational band, the inte-
grated intensity s, of each line at a density p is
given by the expression [7]

soT) _ Ky(T) vy 3J + 1)(J + 2)

p2 QT 2027 + 3)
x {6—1-4387BOJ(J+1)/T _ e—1~4387BoJ’(J’+1)/T}‘
J=J+ 2 (6)

In this expression the constant K,(7) in-
corporates the variation of the induced dipole
arising from the temperature dependence of the
pair distribution function, Q(T) is the rotational
partition function and B, is the rotational
constant in the ground vibrational state in units
of cm™!.

(vii) For the fundamental and first overtone
bands, the integrated intensity of each line is
given by the expression [3]

solT)y  Ky(T) v —1-4387BoJ(J + 1)/T
= L(J o (7
2~ om He )

where
L) = (Jz(j s 11)) gj i ;)) for AJ = 0
= ———3(’]2?2})53-;— 2 for AJ = +2
_ __32((2 J~_1)1{ for AJ = —2

and K,(T) is similar in origin to K{T).

The procedure for computation was to
empirically determine K (T) or K,(T) and § for
the pure rotational and fundamental bands at
room temperature by requiring the best fit.
which, in addition, gave the correct integrated
band intensities [2, 4]. Then, it only remained
to determine the temperature dependence of
K,(T) and K,(T) for the band profile to be
calculated at any temperature. The spectro-
scopic constants required for these calculations
were all obtained from Herzberg [9].

The temperature dependence of K,(7) and
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K,(T) is treated in the theory of Van Kranen-
donk [5] and Van Kranendonk and Kiss [7].
In this theory, the induced electric dipole
moment is represented in the so-called (exp-4)
model by the sum of two terms: a short range
part due to the electron overlap and a long range
part due to the quadrupole field of the inducing
molecule. The two parts are proportional, res-
pectively, to an exponential and reciprocal
fourth power of the intermolecular distance,
from which the model derives its name, and
their relative strengths are given as a function
of reduced temperature, T*. (T* = T/(g/kg),
where ¢ is the Leonard-Jones intermolecular
potential parameter and kg is Boltzmann’s
constant; for O,, gky= 118K [10]). The
appropriate integrals have been evaluated and
tabulated by the authors, but their relative
contributions must usually be determined em-
pirically. Thus, according to Van Kranendonk
[6], we may write for the fundamental band

KyT)=alxI(T) + (1 - x)JT] (8)

where a is a constant and x is the fractional
contribution of the overlap induced moment.
KT) and J(T) are the tabulated integrals
referred to. From the band profile analysis of
Shapiro and Gush [4], we find x = 0-11, and
we adjusted the constant, a, to give the correct
integrated band intensity at room temperature.
K,(T) is now determined for all temperatures.
Although no extensive investigation of tempera-
ture dependence has been published, the results
of Shapiro [3] show about a 7 per cent increase
in the integrated intensity at 195K over that at
298 K, but it was claimed that this is within
experimental error. Our calculations, based on
(7) and (8), confirm this finding. The same
temperature dependence was also assumed for
the first overtone band. For the pure Fotational
band, the relative contributions are not well
known, but Bosomworth [11] concluded, from
the width of the O, rotational band and its
integrated intensity compared to that of N,
that the overlap moment must be contributing
about 80 per cent of the total. In our calculations,
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therefore, we have assumed that the temperature
dependence of K,(T) is entirely due to this
contribution.

In all cases the temperature dependence of the
integrated band intensity is not great, since for
O, at room temperature both the integrals I
and J are close to a minimum,

In Fig. 2 we show a comparison between
experimental and calculated band profiles for
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. 2. Calculated and experimental absorption coefficients
of oxygen—fundamental band.

the fundamental band at room temperature, and
we give calculated profiles for 100 K and 1000 K.
The experimental curve of k(py/p)? vs. v is the
average of four spectra with density ratios
(p/po) from 9-59 to 78-6. In the density ratio, p,,
is the density at NTP. The calculated points
were adjusted to the published area of 7-18 x
107*cm~2, the average of nine observations
given by Shapiro and Gush [4]. The fit is within
experimental error except in the region of the
band center, but it is not likely that the total
properties discussed below would be sensitive
to such details.
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THE TOTAL BAND ABSORPTANCE AND
RELATED FUNCTIONS

Rigorous calculations of radiative transfer
involving an absorbing medium are based on
the equation of radiative transfer [12] and
require a complete specification of the mono-
chromatic absorption coefficient, k(v, T). Be-
cause of the complexity of the calculations,
however, approximations have been made in
actual computations varying from the gray gas
model to various band models. The band
character of the absorption coefficient leads to
the concept of the total band absorptance to
which all other commonly used total radiation
properties can be related. Further, recent work
[13, 14] has demonstrated that a rigorous
formulation can be made in terms of the total
band absorptance and its derivatives with
respect to optical path, even for non-homo-
geneous gases [15]. We have, therefore, com-
puted this quantity for each band over a series
of path lengths and have derived other band and
total properties as follows.

The total band absorptance A; for the ith
band, when the path length is / and the fluid is
at temperature 7, is defined by

A(LT) = [ (1 —e *Dhdy 9)
Av
where Av is a frequency interval large enough
for A; to be independent of it. On the other hand.
the band absorptivity «; to radiation of spectral
distribution of the intensity I, is defined by

f nl(1 — e Dl dy
afl, T) = Av

(10)

[eo

f nl, dv
0
Now, if the fluid is in radiative equilibrium with
the radiation, the absorptivity is equal to the
emissivity ¢ and is now a property of the fluid
alone, while I, becomes I, (T), viz: the specific
intensity of black body radiation of temperature
T, or, simply, the Planck function. Thus,
e, Ty = | al,(T)(1 — e *Dhdv/eT*
° (1
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where o is the Stefan-Boltzmann constant.
Equati(_)ns (9) and (11) define an average band
value (I,,,); for I,, from which we can write

e = n(Ibv)iAi
FToeTt

(12)

In many cases (I,,); can be replaced without loss
of accuracy by the value at the band center, i.c.
I,.. However, it should be noted that, because
of the zero frequency origin of a rotational band,
(I,.); is a function of path length for those bands.

In the gray gas approximation one can
compute the band contribution to the Planck
mean absorption coefficient defined as

(Kp); = f ki, d"/_[ I,.dv. (13)
Av 0
1t may be easily shown that
. ml(ly); 0A;
= . 14
(Kp); = lim =73 (61 (14)

Finally, the total quantities are obtained by
summation over the index i

£ = z g;and K, = Z (Kp);

In Tables 1a, 1b and lc we give selected
values of A; for various temperatures and the
quantity W = (p/po)*l. Also given is the temp-
erature dependent factor from equation (12) for
converting 4; to ¢, In view of the path length
dependence of this factor for the rotational band,
we have listed it separately for this case in
Table 2. In Fig. 3 we give the total emissivity ¢
as a function of temperature for various values
of W, and in Fig. 4 we show the band and total
emissivities for two values of W. In Table 3 K,
is given for various temperatures.

(15)

CORRELATION OF TOTAL BAND
ABSORPTANCES

One of the attractive features of the total band
absorptance concept for permanent dipole gases
has been the fact that experimental data
correlate well as a function of path length
[16, 17] and, as shown by Tien and Lowder
[18], a simple expression may be used to
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Table 3. The Planck mean absorption coefficient

T (K) 100 200 300 400

500 600 700 800 900 1000

K (po/p) 1651 0669 1539 2735

(em™! x 1077)

3:352 3-563 3399 3094 2758 2432

represent the path length dependence. It has
also been possible to incorporate the pressure
dependence, which, in permanent dipole gases,
results from line broadening. In general, three
parameters are required. These may be inter-
preted as a mean line intensity-to-line-spacing
ratio, a mean line width-to-spacing ratio and an
effective broadening pressure. Now, in the
present case, line broadening results from a
different mechanism ; the width of a line depends
upon the duration of collision in contrast to the
time between collisions in permanent dipole
radiation. Hence, pressure or density has little
or no effect on line width, which, as stated
above, is proportional to ,/T. Furthermore, the
lines being extremely broad, one is for the most
part dealing with the limit of heavily overlapping
lines, and line width ceases to be a parameter.
It has been found possible to correlate all of the
calculated total band absorptances in this way
with two parameters determined for each band
at each temperature. Thus, we have the simple
functional dependence in dimensionless form

where 4; = A4;/C; and u = (C,/C5) W. C, is the
integrated absorption coefficient for the band
and was readily determined from the small path
length asymptote

lim A{u) = u (17
u—Q

while C; was determined from the large path
length asymptote

lim A(u) = In [uf,]. (18)
u—0

These asymptotes are necessary properties of
any total band absorptance law. In the original
form proposed for the correlation, f, is a function
of broadening pressure, but, here, is a constant
tfor which we find the value 10-59.

The correlation is given in Fig. 5, with points
referring to various bands and various tempera-
tures. The line drawn through the points is the
equation

— u+2
Afu) = In {10-59u [;m]+ 1} (19)

which is the modified two-parameter version of
the Tien and Lowder correlation. The constants
C, and C, are listed for each band at various

A; = Afw (16) temperatures in Tables 4a, 4b and 4c.
Table 4. Constants for total band absorption correlation
T (K) 100 200 300 400 500 600 700 800 900 1000

(a) Rotational band
C, x 10° 947 826 8-64 9-46 10-37 1123 12-17 13-04 14-00 14-89
(ecm™ %)
C, 442 626 766 883 98-6 1059 1143 1222 129-5 1364
(em™1)

(b) Fundamental band
C, x 10° 1249 768 71-8 70-6 71-6 732 74-8 76-3 779 79-5
(cm™?)
C, 37-08 543 66-2 769 86-0 94-5 102-2 109-4 116:0 1222
{cm™1)

(c) First overtone band
C, x 10° 1-123 0691 0-646 0-635 0-645 0659 0674 0688 0:702 0716
{em™?)
C, 376 553 671 776 871 95-7 103-5 1106 1170 122:4

(cm™ 1)
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FiG. 5. Total band absorptance correlation.

DISCUSSION

As anticipated, it can be seen from Fig. 4 that
the fundamental band is indeed the major
contributor to the total emissivity for most of
the temperature range, but, at low temperatures,
emissivity is exclusively governed by the rota-
tional band. On account of its width, the
rotational band extends its influence over quite
a temperature range, while the first overtone
band only contributes significantly above about
700 K.

With regard to the total band absorptance
correlation one can only be extremely gratified
by the success indicated in Fig. 5. For, if the
extrapolated absorption coefficients prove to be
reasonably accurate, we can very efficiently
represent the essential radiative properties of
O, with one simple equation (equation (18)) and
the constants listed in Tables 4a, b and ¢. One
comment is in order with regard to the value of
£, in equation (18).

In the original form of the correlation Tien
and Lowder found a value of 2-94 for the limit
of heavily overlapped lines. This was based on
the work of Edwards and Menard for carbon
monoxide, carbon dioxide, methane, and water
vapor and is in no way to be regarded as unique.

The most obvious qualitative difference be-
tween O, and these molecules is the much
greater line width of the former, being several
orders of magnitude greater at NTP and, in this
connection, the precise shape chosen may well
influence the value of f, required.

We wish now to discuss two points concerning
the application of these results. The first refers
to the accuracy or reliability of the computed
quantities. Where the computed results do not
involve an extrapolation of the absorption
coefficient, the computed total band absorpt-
ances and derived quantities are reliable and
quite accurate, say, to +2 per cent. That is, so
long as the temperature is close to 300K, the
quantity W = (p/p,)?l is less than 10° cm, and
the density ratio (p/p,) itself is less than about
100, we are on fairly reliable ground, but
beyond this the calculations rely heavily on
extrapolation. Now, there is experimental evi-
dence that our temperature extrapolation pro-
cedure is good down to 195K, as noted above.
Further, extensive evidence exists for the correct-
ness of this approach for both the fundamental
and rotational bands of hydrogen [19] to
temperatures below 100 K. Thus, we have some
confidence in the extrapolation, but the reader
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should be warned that, above room tempera-
ture, the theory has not been tested.

For W > 10° the calculations rely on the
extrapolation of the absorption coefficients in
the band wings and this is based on the assumed
line shape, i.e. equation (1), and above room
temperature the population of rotational states.
Again, no experimental confirmation is avail-
able. Finally, the quadratic dependence of the
absorption coefficient appears good up to about
p/po = 100. For denser fluids it is known that
ternary and higher terms are required. For
example, for the hydrogen fundamental band,
the deviation from quadratic dependence has
reached + 10 per cent by p/p, = 600 [20].

In this connection, accurate data exist for the
absorption coefficient of oxygen in the rota-
tional band as a saturated liquid [21]. Here the
density ratio is p/p, = 800 and the quadratic
density dependence is certainly not valid. The
observed band profile is, in fact, of somewhat
smaller intensity and is broader than predicted
by the present extrapolations using quadratic
density dependence. It is not possible to say
from this, however, whether it is the density or
the temperature extrapolation which is in-
adequate. Data for the fundamental band of the
saturated liquid [22] are in quite good agree-
ment in the region of the band origin, but, again,
appear to be broader than these extrapolations
predict. From a practical point of view, the
present results will certainly give the correct
order of magnitude for the total radiation
properties at saturated liquid conditions.

The second point we wish to discuss is the
calculation of a gas absorptivity a from the
total band absorptances. For example, one
might wish to know the fraction of radiation
from, say, a 500 K black or gray source absorbed
in the fluid at 100 K. This quantity is not now a
property of the fluid alone, but is a function of
the source as well. However, the answer is
quickly computed from equations (9) and (10)
and Tables 4a, b and ¢, or Tables la, b, ¢c and 2.
For example, at W = 10° we get o = 0-106,
while at W = 10® & = 0-276. In the latter case,
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the contributions from the rotational funda-
mental, and first overtone bands are, respectively
0-090, 0:177 and 0-009.

Finally, we should like to mention that con-
siderable diversity is to be expected among the
homonuclear diatomic fluids from the point of
view of their total radiative properties, depend-
ing on the frequency distribution of the absorp-
tion bands. For example, the very broad
rotational band of hydrogen {2, 23], reaching to
some 1400 cm ™! makes this a very “black”
fluid in the infrared. Total radiative properties
of other fluids including hydrogen will be
published at a later date. It is hoped that
experimental work at higher and lower temper-
atures, especially in the band wings, will soon
become available to buttress the computations
we have made here.
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CALCUL DES PROPRIETES DE RADIATION TOTALE DE L’OXYGENE COMPRIME
ENTRE 100 ET "1000 K

Résumé—L’émissivité totale, I’absorptance totale de bande et le coefficient d’absorption m>yen de Planck

pour I’'oxygéne comprimé ont été calculés dans le domaine de température compris entre 00 et 1000°K.

Les calculs basés sur des valeurs publiées pour le coefficient d’absorption spectrale et sur des extrapolations

au-dessus et au-dessous de la température ambiante sont faits en accord avec la théorie publiée. On trouve

qu’il est possible de représenter tous les résultats concernant ["absorptance totale de bande a I’aide d’une
relation a deux paramétres.

BERECHNETE STRAHLUNGSEIGENSCHAFTEN VON KOMPRIMIERTEM
SAUERSTOFF ZWISCHEN 100 UND 1000K

Zusammenfassung—Das Gesamtemissionsvermdgen, das Absorptionsvermdgen iiber alle Banden und
der mittlere Planck’sche Absorptionskoeffizient von komprimiertem Sauerstoff wurden fiir den Tem-
peraturbereich zwischen 100 und 1000K berechnet. Die Berechnungen fussen auf publizierten Werten
fiir den spektralen Absorptionskoeffizienten. Die Extrapolationen in die Bereiche unter und iiber Zimmer-
temperatur wurden entsprechend der vorhandenen Theorie ausgefithrt. Es war méglich, alle Ergebnisse
fir das Absorptionsvermogen iiber alle Banden in einer zweiparametrigen Verkniipfung darzustellen.

PACUET MHTEIPAJIbHBIX XAPAKTEPUCTHK N3JYUYEHUWA CHATOIO
KNCJIOPOOA B NTUAIIAB0OHE TEMEPATVYP 100-1000°K

Anpnoranua—IIpoBeneH pacueT MHTErPAJbHONM MBIYYATENbHON CIOCOGHOCTH, MHTEIPAIBHOTO

KoadHIMenHTa NOrjiomeHua U cpefiHero koaguimenta noraomenund [Inanka. Jina pacyera,

MIPOBEJIEHHOTO B COOTBETCTBMH C yiKe Oy GaMKOBaHHON TeopHnelt, HCIOIb30BAINCEH HMeEIOIUecH

JAaHHHE M0 CNeKTPaIbHOMY KOQPUINEHTY INOrIOIeHNs, KOTOPHE SKCTPANOJIKPOBAJIMCH

IJIA TeMIlepaTyp BHILle M Hue KoMHATHOW. Halinena BosMoxkHOCTE 0600meHNA BCeX JAHHEX

[0 MHTErpajJbHOMY KOQ(QMIMEHTY MOrJOIeHNA C TOMOLUbI BHIPAyKEHMA, BKJIIOYAIOIIETO
7BA mMapaMerpa.



