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AI&r&-Retrospective evaluation of spectral irradiances obtained during the last 10 years at wavelengths 
relevant to the photodissociation of molecular oxygen provides an indication of the accuracy and precision 
of the information currently available. In the spectral region of wavelengths less than 175 mn corresponding 
to the O2 Schumann-Runge continuum which is absorbed in the thermosphere, ah the observational results 
are not reliable since the global accuracy is of the order of f 50%. In the spectral region 175200 nm of 
the Schumann-Runge bands, mainly absorbed in the mesosphere, the uncertainties of ah available data 
are not less than 20-30% and make it impossible to determine the exact solar activity effect on the Or 
photodissociation rate. The available measurements for the spectral region associated with the O2 Hetzberg 
continuum, 2W240 nm, relevant to the stratosphere have typical uncertainty limits reaching f 10% with 
additional random errors of f 10% for I nm intervals. The general accuracy is not yet sufficient to infer 
the exact part in the irradiance changes associated with solar variability. A consistent reference spectrum 
for a better assessment must be, therefore, adopted to describe the complex behavior displayed by the 
spectral solar irradiances in the spectral ranges of the photodissociation of Or. 

1. INTRODUCTlON 

The direct photodissociation of molecular oxygen in 
the Earth’s atmosphere depends on the solar irradi- 
ante corresponding to the O2 SchumannRunge con- 
tinuum, to the predissociated O2 Schumann-Runge 
bands, and to the O2 He&erg continuum. 

Since the absorption cross-section in the Schu- 
mann-Runge continuum beginning at 57,000 cm-’ 
(175.4 inn) has an increasing value from at least 2 x 
lo-l9 cm2 up to not less than lo-” cm* at the peak, 
the solar radiation is absorbed in the thermosphere. 
The absorption in the 57,000-49,500 cn-’ region 
(175202 nm) corresponding to the Schumann- 
Runge bands decreases from about 1-2x lo-l9 cm* 
near 56,500-57,000 cn-’ to about 1O-23 cm* near 
49,50~50,000 cm-‘. The solar radiation is, there- 
fore, mainly absorbed in the mesosphere and 
partly in the upper stratosphere. Finally, the absorp- 
tion in the Her&erg continuum (49,500-41,250 cn-‘) 
beginning in the lower mesosphere is typically a strato- 
spheric process since the O2 cross-section is less than 
1O-23 cm* and decreases to 1O-24 cm* at the threshold 
near 242 nm. 

In the present paper, we attempted to determine a 

l Also with : Communications and Space Sciences Lab- 
oratory, Penn State University, University Park, PA 16802, 
U.S.A. 

consistent set of ultraviolet h-radiances related only to 
this spectral range of direct photodissociation of 0;. 
Since the first publications 35 years ago by Tousey et 
al. (1951) and Friedman et al. (1951), the successive 
compilations at 10 year intervals (Detwiler er al., 
1961; Ackerman, 1971; Brasseur and Simon, 1981) 
show that it is difficult to determine the absolute values 
of the solar spectral irradiances with sufficient accu- 
racy. Nevertheless, comparisons with the most recent 
observations must be made to establish again a ref- 
erence spectrum. In our analysis we have considered 
the results of observations of the solar itradiances 
by Heath (1980), Mental1 et al. (1981), Mount and 
Rottman (1983, 1985 and unpublished data), 
Anderson et al. (1987), Mentall and Williams (1988), 
Labs et al. (1987) and the recent tables published in 
Atmospheric Ozone, Chapter 7, Radiative Processes : 
Solar and Terrestrial (WMO, 1985). We have adopted 
(Figs I, 2 and 3) as a reference spectrum the solar 
irradiances of Spacelab 2 using SUSIM, the Solar 
Ultraviolet Spectral h-radiance Monitor (VanHoosier 
et al., 1987). 

2. THE SOLAR IRRADIANCE IN THE SPECTRAL REGION 

OF THE 01 SCHUMANN-RUNGE CONTINUUM 

Since almost all oxygen atoms produced by photo- 
dissociation of O2 in the thermosphere move down 
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WAVELENGTH brn) 

FIG. ~.SPE-SOLAR f~~~~yl~cps(~~o~o~s~m-'~-'~lm-')~o~ 18Om205 nm. 
The dashed lines reproduce at each 0.05 nm the irradiances from the SWIM experiment (VanHoosier et 
ni., 1987) in photons cm --? s-’ The solid lines represent averaged values in I run intervals. The dotted . 
curve beginning at 200 nm is used to connect (generally three values indicated by x for each nanometer) 

the irradiances given by Labs et al. (1987) at specific wavelengths. 

WAVELENGTH (nm) 

FIG. 2. SPECTRALSOLAR~~NCES(PHOTONSC~-~S-'~~-') m0~205~o 230~1. 
As in Fig. 1. 
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FIG. 3. SPECTRALSOLARIRRADIANCES(PHOMNSC~-2~-'nm-')~~~ 230 TO 255 mu. 
As in Figs 1 and 2. 

TABLE I. &XAa FLUX @AND BRIGHTNESS TEMPERATURE 
(~,).T~TALNUMBEROFPHOTONS~~-~~-'FORWA~BLENGTIIS 
LESSTHAN 175 lllll ATTHBTOPOFTHB EARTH’S ATMOsPHERE 

2) 
Q 

(2) 
Q 

(cm-2 s-y (al-‘s-‘) 

4400 3.6 x 10” 4750 1.6 x 10” 
4450 4.5 x 10” 4800 1.9 x lo’* 
4500 5.6 x 10” 4850 2.3 x 10” 
4550 6.9 x 10” 4900 2.7 x 10” 
4600 8.6 x 10” 4950 3.3 x lOI2 
4700 1.3 x lOI 5000 3.9 x loI* 

to heights near the mesopause to become reattached 
and to form oxygen molecules again, the basic aeron- 
omit parameter is the total production of oxygen 
atoms. Knowledge of the total number of photons 

(cm -’ s-i) at wavelengths less than 175 nm is, there- 
fore, required as the basic solar irradiance parameter. 
It should lead to a determination of the variations of 
the upper boundary conditions (number density of 
oxygen atoms at the mesopause level) which must be 
related to solar activity conditions. 

The Iirst value of the total irradiance at 1~ 175 nm 
was used by Nicolet and Mange (1954) and based on 
observations of Friedman et al. (195 1) corresponding 
to a brightness temperature of about 4500 K, i.e. a 
total number of photons (Table 1) of the order of 
5 x 10” cm-’ s-’ equivalent to a total production of 

oxygen atoms of the order of 10” cn-* s-i. Ten 
years later, higher observational values led to a total 
irradiance of the order of 2.7 x 10” photons cmm2 
s-i corresponding to a brightness temperature of the 
order of 4900 K, equivalent to a difference of about 
400 K in the solar continuum. A strange result! 

Table 2 provides, for various solar radio fluxes at 
10.7 cm, the total number of photons observed at 
wavelengths less than 175 nm ; it can be concluded 
that there is no direct possibility of understanding 
the differences since it seems that there is a lack of 
agreement. The low values of Heroux and Higgins 
(1977) of the order of 6 x lOi photons cmm2 s-’ for 
low solar activity correspond to only 50% of the 
values deduced from VanHoosier et al. (1987) for 
almost the same conditions of solar activity and also 
50% of the values adopted by Ackerman (1971). How 
can a real solar activity effect be deduced when there 
are unquestionable differences of f50%? A con- 
ventional value should be (1.0 f 0.25) x lOi photons 
crn2 s-i, indicating that the observational accuracy 
must be improved. On the other hand, the variation 
with solar activity is not known, but should be less 
than a factor of 2. 

In conclusion, a determination of the total ther- 
mospheric production of oxygen atoms requires more 
observations at wavelengths less than 175 nm with 
better accuracy to fix the atomic oxygen con- 
centrations near the mesopause and its variations with 
solar activity. 
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TABLE 2. TOTAL NUhQXB OF PHOTONS (& Cm-’ S-') IN THE SPECTRAL REGION OF THE 
SCHUMANN-RUNGECGNTINLRTM (175435nm) 

Date 
Solar flux 
(10.7 cm) QCO Reference 

1951 
1961 
1971 
1981 
2 Nov. 1973 

23 Apr. 1974 
13 Dec. 1972 

30 Aug. 1973 

28 Jul. 1975 
18 Feb. 1976 
9 Mar. 1977 

16 Nov. 1978 132 
5 Jun. 1979 224 

22 May 1980 
15 Jul.- 1980 
16 Oct. 1981 
17 May 1982 
23 Jul. 1983 
29 Jul- 

6 Aug. 1985 

- 
- 
- 

84 
74 

111 

91 

75 
70 
80 

270 
211 
304 
139 
136 

70-85 

~5x10” Friedman et al. (1951) 
~2.5 x IO’* Detwiler et al. (1961) 
=1.2x10’* Ackerman (1971) 
-6.5 x 10” Brasseur and Simon (198 1) 

5.7 x 10” Heroux and Higgins (1977) 
5.2 
6.2 
8.7 
6.0 
7.7 
8.2 
1.0 x 10LZ 

ii x 10” 
1:5 x lOI 
8.4 x 10” 
1.4 x 1012 
6.7 x 10” 
8.0 
7.2 

1.25 x lOI* 

Rottman (1974) 
Rottman (198 1) 
Rottman (1974) 
Rottman (1981) 
Rottman (1981) 

Mentall et al. (1985) 
Mount et al. (1980) 
Mentall et al. (1985) 
Mount and Rottman (1981a,b) 
Mental1 er al. (1985) 
Mount and Rottman (1983) 
Mount and Rottman (1985) 

VanHoosier et al. (1987) 

3. THE SOLAR IRRADIANCE IN THE SPECTRAL 

REGION OF THE 0, SCHUMANN-RUNGE BANDS 

The spectral region of the Schumann-Runge bands 
of O2 requires special attention since the published 
observational solar irradiances do not allow definitive 
conclusions to be reached not only about the spectral 
distribution but also about the absolute values in 
order to detect the effect of solar activity. Generally, 
the differences between the various sets of obser- 
vations cannot be less than those arising from changes 
in solar activity. 

The reference data deduced from the observations 
of the Naval Research Laboratory (VanHoosier et 
al., 1987) were made between 120 and 400 ~1 from 
Spacelab 2 between 29 July and 6 August 1985 using 
SUSIM, the Solar Ultraviolet Spectral Irradiance 
Monitor. The irradiances measured in the SUSIM 
experiment with a 0.15 nm bandpass and given (mW 
me2 nn-‘) at each 0.05 mn are reproduced (photons 
cm-* SC’ mx-‘) in Figs 1, 2 and 3 from 180 to 205 
mn, from 205 to 230 nm and from 230 to 255 nm, 
respectively. The averaged values in 1 nm intervals 
which may be compared with the individual 
irradiances (generally three in 1 nm intervals) shown 
at a certain number of wavelengths by Labs et al. 
(1987), are also depicted in the three figures from 200 
to 255 nm. 

Figure 4 compares the solar it-radiance data for 500 
cm-’ intervals between 57,000 and 50,000 cm-‘. The 
irradiances for such intervals as deduced from the 
SUSIM Spacelab 2 data lead to a different view of the 
solar emission in this region of the spectrum ; this is 
illustrated in the figure where it can be seen that the 
values of the compilation of WMO (1985), those of 
Heath (1980) at high solar activity and of the com- 
plication of Brasseur and Simon (1981) are sys- 
tematically below the values deduced from SUSIM. 
The various ratios are reproduced in Fig. 5: their 
values deduced from the Brasseur-Simon compilation 
and the NRL data are of the order of only 0.65 f 0.15, 
fromHeath, 0.75fO.lO,fromWMO, 0.85f0.10,and 
from Ackerman (1971), l.OOf0.15. 

If the comparisons (Fig. 6) are made for solar 
irradiances averaged in 1 nm intervals in the same 
region of the O2 Schumann-Runge bands, the same 
conclusions are reached. The averaged ratio of the 
BrasseurSimon compilation and the NRL data is 
still 0.65kO.15 with a minimum at 1 < 180 nm. The 
averaged values of Rottman between 1982 and 1984 
correspond to a ratio of 0.80 + 0.15 with a minimum 
near 180 nm. The recent values of Mental1 and Wil- 
liams (1988) in 1983 and 1984 lead to a different ratio 
0.75 kO.05 at 1~ 188 nm and 0.90&-0.05 at 1 c 190 
run. Thus, the photodissociation rates of O2 in the 
mesosphere depend, at the present time, on the 
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4. THE SPECTRAL IRRADL4NCES IN THE 
14 - SOLAR IRRADIANCES 

SPECTRAL REGION 
_ 66&d INTERVALS 

OF THE O2 HERZBERG CONTINUUM 

10 - d - The uncertainties in the spectral region 200-240 mn 
e- : are certainly less than the differences occurring at 
8- 

0 shorter wavelengths. Figure 7 illustrates for 500 cm-’ 
7- intervals the ratio of the compilation of Brasseur- 
B- Simon and the values deduced from the SUSIM data. 

‘;c - The ratio is 0.98 +O. 12 with a subdivision 0.90 f0.05 
“g 5- for v > 48,000 cm-’ and 1.05f0.05 for v < 48,000 

I4- 
Cm-‘. The WMO compilation corresponds to an 

e - x almost identical ratio : 0.97 f 0.17, with systematic 
0 . 

h s- 
x differences < 1 for v > 45,000 cm-’ and > 1 for 

x . x 0 v < 45,000 cm-‘. The satellite measurements of Heath 
. 

. in 1978 (high solar activity) are systematically lower 
than the values deduced from SUSIM data (low solar 

0 
0 

activity) ; the mean ratio is 0.90 +0.07 and reaches 
0 0BRAssElm-81*(ON(1081) _ 

_x = 
0.85 kO.05 at v > 48,000 cm-’ and 0.95 f0.05 at 

l HEATHd!378) 
v c 48,000 cm-‘. Finally, the values which were 

xWMO(1986) 

l 0 
adopted by Nicolet and Kennes (1987) are 10% lower 

-8USlM than the SUSIM data. With an increase of a factor of 
NRL( 1 e66) 

Cl 1.1 the ratio is l.Of0.05. 
lrIIl~I~IIIIII- 
67xX? 

WLNIRAEER (e## ) 

Various spectral irradiances are illustrated in Fig. 
50 8 for intervals of 500 cm-‘. It is clear that the agree- 

FIG. 4. SOLAR SPECTRAL IRRADLANCES (PHOTONS ac2 s-l) 
ment is at least within f 10%. Comparison between 

BETWEEN 57,000 AND 50,octo Cm-’ IN 500 Cm-’ INTERVALS. 
the irradiance deduced from Spacelab 1 (Labs et al., 
1987) and from SUSIM Spacelub 2 shows an aston- 

adopted solar irradiances more than on possible solar ishingly good agreement between 48,000 and 40,000 
activity effects which should be established according cm-‘. If there is a difference greater than 10% from 
to the spectral region. 50,000 to 48,000 cm-’ (see Fig. l), it is only 1 .OO f 0.04 

I RATIOS (%I FOR 5OOcd INTERVALS(S7000-SOOOOcd~ 

BRASSEUR-SIMON (la61) I NRL(l086) 

41112151011121 1 1 1 I l l 
II o.e5*0.15 I I 1 I I I I i 

HEATkIt 1978) I NRL(: 1986) 1 I I 
II 

I I 
I I 

~4~4~2~3~2~ 1 I I 
I 

I 

I 
I 1 I I 0.73-+o.l0 I I I I I I 

WMO(lQ8S) I NRL(lSS5) I I I I 
I I I I 1 

II II 14,5;3;21 I I I 1 

1 1 I I I 1 0.85fO.lo I 

I I 
II 

ACKERMAN(lO71) I NRL(1986) I I 1 , I I 

I I I I I Ill 
I I 

312l3l212llll 

6 II I I I I I I l.CCf 0.16 I I 
-60 -40 -30 -20 -lo 0% +Kl +: 

I 
3 

FIG. 5. DISTRIBUTION, BETWEEN 57,000 AND 50,~ Cm-‘, OF RATIOS OF SOLAR IRRADIANCXS DEPICTED IN 

FIG. 1. 

Numbers of intervals by steps of 5% with the averaged values and their dispersions of the ratios. Reference 
spectrum : SUSIM. 
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RATIOS(%) FOR lnm INTERVALS (175-2OOnm) 

1 BRASSEUR-SlMON(lQS1) I NRL (1985) 1 1 1 

I I I II 1 III1 1 

~13~41’15~‘l’l I’I I I 
I I I I I 
I I O.S5fO.!5 I I I I MINIMUM AT A<lSOnm 

; R~TTMAN(1882-84) I NRL (1986) I I ; 
I I I I I I 1 

I hl31416111117121 1 

I I I I I I 
I I O.SOf0.15 I I I I MINIMUM NEAR 1SOnm 

I MENTALL-WILLIAMS(1983-84) I NRL (19S5) 1 
I I I I I I I I I 

; 

I I lelelllslSl2l I 
I I 1~lSSnm,0.76f0.06 ; Q9f0.06J~lOOnm I I 
I I I I I I I I 1 1 I I I 

-60 -40 -30 -20 -10 0% +10 +: 

FIG. 6. DISTRIBUTION, BETWEEN 57,ooO AND 50,000 cn-’ (175-200 nm), OF RATIOS OF SOLAR WLUHANCES 

FOR 1 lllll INTERVALS. 
Number of intervals by steps of 5% with the averaged values and their dispersions of the ratios. Reference 

spectrum: SUSIM. 

between 48,000 and 41,000 cm-‘. Of the 14 ratios, five 70% and + 1% for more than 50%. The number of 
correspond to 1.00, four to f 1.02 and five to 1.04. lines which were considered from the measurements 
An extension to 28,000 cm-’ for 500 cm-’ intervals of Labs et al. (1987) for 500 cm-’ increases from 20 
shows an agreement of f 5% for at least 95% of the at 48.OOCk47.500 cm ’ to 60 at 28.50&28,000 cm - ’ 
ratios, f4% for 90%, + 3% for 80%, f2% for A more detailed comparison between various aver- 

RATIOS (%I FOR SOOcti’ INTERVALS(50000-4100Ocm-’ 1 

BRASSEUR-SIMON(lQ81) I NRL(1985) I 
I 

/ 4 I 2 I o.;fo.,2l 5 I 7 <4sooo 

I ~OSf0.06 
r 

WMO(lQS5) I NRL(lOS5) 
<l 

I I 

I *5000cn+ 

I ; 7 / o.,‘+oo7 7 i 
<45000 

- . I WI 

HEATH(lOTS)/ NRL(lGS5) 
I I w4soooc~ 
I I ?i.ss+o.oa 

I 1 I 3 I 8 I 6 I 
I o.Qz ko.07 

i 
I I I IEE.O,l 

l.lxNICOLET-KENNES(1988) I NRL(lOS7) 
I 

I 
I I 

I 1 5 ’ ll 1.0 f 0.05 ; 2 
-20 -15 -10 -5 0% +5 +10 

FIG. 7. DISTRIBUTION, BLT.VIZN 50,000 mm 41,000 cn-I, 0F iwnos OF SOLAR nuumuws FoR 500 cm-’ 
INTERVALS. 

Number of intervals by steps of 5% with the averaged values and their dispersions of the ratios. Reference 
spectrum : SUSIM. 
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I ’ t I ’ , ’ I. 1 I I *, , . 

2. SOLAR RRAOlANCES 
- 5Do cm-’ INTERVALS 

1* 

- NRL<lWS> 

0 SRASSEUR-SIMoH( t fml) _j 

+ SPACELASl(lW33) 

1 

FIG. 8. SOLAR SPECTRAL IRRADIANCES (PHOTONS CII-~S-‘) 

nrrwm~ 50,000~40,000cn-'1~500 cm-’ INTERVALS. 

aged values in 1 nm intervals indicates systematic 
differences as large as + 10% and random variations 
between * 10% and + 15%. The results of the analy- 
sis are depicted in Fig. 9. The averaged values in 1 nm 
intervals deduced from the SUSIM data were again 
taken as the reference data. 

Starting from the data of Mental1 et al. (1981) 
co~esponding to measurements of the solar 
irradiance on 15 September 1980 at low solar activity 
(solar flux at 10.7 cm = 70 units for the whole month), 
the comparison of the values NRL/Mentall gives a 
ratio l.lOf 15%, i.e. a systematic difference of 10% 
with possible individual differences as large as lO- 
15%. However, individual differences greater than 
10% may be explained by an error in the comparison 
of the order of 0.1 nm for intervals of 1 run since the 
wavelength scale at some points in the spectrum may 
be different. It is not easy at low resolution to detect 
the errors, particularly when an averaged value of 
the irradiances is deduced from the complex blends 
exhibited in the solar spectrum at low resolution. The 
differences in this spectral region of 0.06-0.07 nm 
between the vacuum and air wavelengths must be 
considered also as possible errors in the comparisons 
between observational data. Figure 10 is an example 
of differences in 1 nm and 500 cm-’ intervals. The 

-20 

RATIOS (%I FOR Inm INTERVALS(200-242nm) 

NRL (1986) 1 MENTALLfl980) I 1 

I 1 , 5 [ 11, 8 1 4 1 u / 3 

I I I I 
, R-1.10+-15%, 

NRL (19861 I HEATH{19781 1 ’ ’ 
1 13141QI 8 1 11 8 ’ I 

I 
I I I I , R-1.06+16% 1 

NRL (1985) f SRASSEUR-SIMON(lS81) I 

, 6 , 3 , 6 , 11 1 10 1 8 f 1 

I I 1 R-l.OOf15% I I I 
NRL (lQ86) / ROTTMAN(1982-1084) I 

I 1 6 l 13 f 8 f 15 1 1 1 f 

I I 1 R-1.00+10% 1 ) 1 

NRL ( 1985) I MENTALL-WILLIAMS( 1882-l S84) 

0, 7 , 16 I 11 ; ) 1 ; ; 

I R-O.QOflO% I I I I 

NRL flG85) I ANDERSON-HALL(lS83) I , 

I R-O.QO flO% i , , , 1 

NRL (1985) / NICOLET-KENNESxl.l(l988) 
I I71 12 1 18 I 6 I 1 I 

R-1.0&10% I 1 1 
I I I I I I I I i 

-lo 0% +10 +2U 

FIG. 9. DWIUBUTION, BETWEEN 200 AND 242 nm, OF RATKX 

OF SOLAR IRRADIANCES FOR 500 cm- ’ INTERVALS. 

Number of intervals by steps of 5% with the averaged values 
and their dispersions of the ratios R. Reference spectrum: 

SUSIM 

results of rocket observations of Mental1 er al. (1981) 
are compared with the results of satellite observations 
made by Heath in 1978. Figures 11 and 12 explain the 
differences by a comparison of irradiances based on 1 
nm running means of values of Mentall et al. and 
of those directly deduced from Heath’s data with a 
resolution of about 1 nm. Near 215+2.5 nm the 
irradiances of Mental1 et al. are systematically low, 
but show a higher resolution depicted in the maxima 
and minima even with a running mean of 1 nm. 

A comparison (Fig. 9) with the satellite data of 
Heath (1980) on 7 November 1978 at relatively high 
solar activity (solar radio flux at 10.7 cm, 175 units) 
indicates a ratio NRL/Heath = l.OSf 15%. i.e. sys- 
tematically lower values in the opposite variation of 
solar activity. The compilation of Brasseur and Simon 
(1981) shows an agreement (Fig. 9) with a ratio 
NRLfBrasseur-Simon = 1.00 but with differences 
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I MALL AND AL/HEATH AA- lnm I 

x Au -5OOcd’ 

WAVELENGTH 0 

FIG. ~O.RATIOSOF IRRADIANCESBETWEEN~~AND 250nm. 
For 1 mn intervals the ratio of the averaged irradiances of Mental1 et al. (1981) and Heath (1980) is about 
0.95 + 10% as can be seen in the figure. The agreement is better for 500 cm-’ intervals or 5 mn intervals. 

WA- 0 

FIG. 11 .C~~ARI~~NBETWEEN~~LARIRRADIANCESFR~M 200 
To 222 nm. 

The irradiances obtained by Mentah et al. (1981) represented 
by 1 mn running means and compared with the irradiances 
obtained by Heath in 1978. Agreement except near 215+3 

nm. 

reaching lO-15%, i.e. a modest precision. The aver- 
aged values of four observations (Mount and 
Rottman, 1983, for a solar radio flux at 10.7 cm of 
140 units on 17 May 1982; Mount and Rottman, 
1985, for a solar radio flux at 10.7 cm of 140 units on 
25 July 1983, and Rottman (unpublished) for solar 
radio fluxes of 102 on 7 December 1983 and 77 on 10 
December 1984) give (Fig. 9) a ratio NRL/Rottman 

(1982-1984) of l.OOf lo%, i.e. a ratio with a normal 
precision of * 10%. 

Two recent determinations by Mentall and Williams 
(1988) based on rocket flights on 7 December 1984 
(solar radio flux at 10.7 cm = 102) and on 10 
December 1984 (solar radio flux at 10.7 cm = 77) give 
a ratio NRL/Mentall-Williams = 0.90+0.10, i.e. a 
systematic difference of 10% (Fig. 9) with a random 
precision of f 10% normal for comparison on 1 mn 
intervals. A recent analysis by Anderson and Hall 
(1988, unpublished) based on observations made at 
40 km (April 1983) shows (Fig. 9) that the ratio 
NRL/Anderson-Hall corresponds to 0.90f 10%. 

In conclusion, in the region of the O2 Herzberg 
continuum, 200-240 mn, the absolute accuracy of 
spectral solar irradiances is contined to f 10% for 
the recent observations (1978-1988); the precision of 
individual measurements is approximately f 10% for 
averaged values in intervals of 1 nm. 

5. CONCLUSION 

The SUSIM irradiances (NRL Spacelab 2), which 
were taken in the present investigation on the solar 
U.V. radiation as reference solar h-radiances adapted 
to various spectral intervals, will be used in subsequent 
publications on the direct photodissociation of molec- 
ular oxygen in the mesosphere and stratosphere. 
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e: 
220 225 2347 235 240 245 250 

WAVELENGTH (nm) 

FIG. 12. COMPARISN BETWEEN SOLAR ~RRAD~ANCES FROM 220 TO 255 nm. 
Irradiances as in Fig. 11. Even with 1 nm running means the averaged values deduced from Mentall et al. 

(1981) have higher peaks and deeper minima than the irradiances obtained by Heath. 
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