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It  hw been several years since absolute values of flux (7)  or radiance factor ( r ~ )  (11 have been 
derived in the near- to mid-infrared (2-4pm) for the martian surface. This is because of the 
greater difficulty in making absolutely-calibrated spectrophotometric observations due to the 
uncertainties commonly associated with the Earth's atmosphere and standard star measure- 
ments. While many remote sensing applications are amenable to relative or scaled values of ? 
[e.g. 21, absolute knowledge of 7, and its associated error (ajr), provides a starting point for more 
complex modeling of the data using the equations of radiative transfer [e.g. 31. Such modeling is 
useful in attempting to  separate the relative contributions of reflected incident solar energy and 
the thermally emitted energy from the surface. Additionally, such modeling is important for 
compositional and physical interpretation of the surface materials, and is vital for quantitative 
estimates of regolith water content. 
For the purpose of deriving absolute values of ? and rp we rely upon telescopic observations 
of Mars obtained in 1986 in the 2-4.2pm wavelength region at a spectral resolution (9) of 
~ 1 . 5 %  [4,5]. The spatially resolved data, obtained at L, = 183-184, contain two independent 
observations each of the Elysium, Hesperia, and Syrtis Major regions of Mars and one observation 
of the martian south polar region. All data were reduced and presented previously as reflectance 
relative to the solar analog standard star 16 Cyg B [4]. For brevity the derivation of absolute 
values for only one observation of Elysium is discussed here. 
Let 7, and 7 1 6 ~ v g  B represent the flux measured from Mars and the standard star, respectively, 
with associated errors urn and u16cvg B .  The magnitude of Mars (m,) can be calculated from 
the relationship 

T 

Once mm is determined, then the absolute value of the flux measured from Mars can be calculated 
from rearranging equation 1 and using a standard star with known flux properties (e.g. a Lyr) 

where maLyr and 7a~yr  are the magnitude and flux of a Lyra. The solar flux incident on Mars 
can be ex~ressed as 

7, 2 n I = - sin (-) 
r2 7200 

where is the solar flux, r is the heliocentric distance, and n is the angular size of the aperture 
in arc seconds. The radiance factor can be calculated from equations 2 and 3 via 

x 71, cos i 
rF = 

I 
where i is the the angle between the local surface normal and the incident solar radiation. 
A generalized expression for evaluating the root mean square (rms) standard errors of a function 
u = f (z, y, z, ...) is given by 

provided that the errors in x, y, and z are uncorrelated [6]. An error analysis can be per- 
formed for each step in the derivation of rF. Calculations were performed for the standard 
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K and L photometric band passes, for which considerable absolute standard star photometry 
exists. Table 1 lists the derived values of several variables and their associated error at both the 
K (2.20pm) and L (3.4SPm) photometric filter wavelength positions for the Elysium observation. 

Table 1. Values and Errors used in This Analysis 
K L 

Variable Value Value Source 
7, 

716 c,, B 
13.5146f 3.67x10-' 7.9769f 3.55x10-~ measured 

mm 
ma Lyr 

3a L y r  

Ta 
r 
a 
I 

3m 
rF 

1.873f 0.016 
O . O f  0.01 

4 .07x10-~~f  1.221~10-~'  
81.507f 2.966 

1.4566407f 1.8x10-~ 
27.1°f 3 .190~10-~  rads 

4 .812x10-~~f  1 . 7 5 1 ~ 1 0 - ~ ~  
7.251~10-llf  2 . 5 1 4 ~ 1 0 - ~ ~  

0.412f 0.022 

2.385f 0.02 
O.Of 0.02 

7.30~10-"f 2.19~10-l2 
15.084f 0.599 

1.4566290f 1.8x10-~ 
40.4Of 3 .491~10-~  rads 

8.905~10-llf  3.535~10-l2 
8.116x10-'~* 3.225~10-l3 

0.2183~ 0.014 

calculated 

PI 
181 

based on [7] 

[91 
calculated 
calqulated 
calculated 
calculated 

The last two lines of Table 1 list the calculated flux (in W m-2 ~1- l )  and radiance factor for the 
Elysium observation and their associated error. Elysium and Arabia are both classical bright 
regions on Mars and indeed have been shown previously to have similar spectral properties [lo]. 
The geometric albedo (P) of Arabia, as determined by [2], is comparable to, but not exactly 
equivalent with the definition of r p  used here. However, the definitions are similar enough to 
warrant a comparison. The value of r~ derived here (0.412f 0.022) at  2.2pm is very close to the 
value of p (~0 .415)a t  2.195pm previously reported [2]. The excellent agreement between these 
values provides support for the techniques discussed here. These techniques will be applied to 
the other 1986 telescopic observations. The results of these analyses are important because of 
the combination of spatially resolved observations, moderate spectral resolution, and absolute 
calibration. There is adequate enough overlap with older extensive data [10,11] to allow them 
to be calibrated as well. 
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