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Abst rac t . A source for some of the d iscrepancies among repor ted zodiacal light measu remen t s 
is suggested, and a plea is made for more uniformity in the choice of units used to r epor t zodi­
acal light r e s u l t s . 

It is cus tomary to express zodiacal light measu remen t s in units of S (V), the equivalent 

number of tenth magnitude (visual) s t a r s of so la r spec t ra l type per square degree . As noted by 

one of its ea r l i e s t proponents , F . E. Roach, this is a resu l t of i ts h is tor ica l use in studies of 

the background s tar l ight and because the night sky br ightness is conveniently four digits or l e s s 

when expressed in these uni ts . The conversion to these units is not always consistent from one 

author to another for a number of r e a sons : 

(1) The S (V) unit r e l a t es to a comparison with s t a r s of " so l a r type". Although the sun is 

now generally believed to be a G2V s t a r (Morgan and Keenan, 1973), some authors have ex­

pressed their S (V) units in t e r m s of GO s t a r s (Weinberg, 1964; Tanabe, 1965; Huruhata, 1965). 

Roach and coworkers have at t ime expressed the S (V) unit in t e r m s of GOV s t a r s (Roach et a l . , 

1954) or of G2 s t a r s (Roach, 1957). A color index B-V = . 57 has been used by Weinberg (1967) 

and Lill ie (1972), who obtained it from Roach and Smith (1964) who gave S (VIS)/S (PHOT) = 

1. 69. An indication of the effect of these differences, when measu remen t s a r e made at say 

4400A, is seen by a comparison of the B-V color indices as given by Johnson (1966) viz: GOV = 

. 59, G2V - . 63. Croft et a l . (1972) found the B-V color index of the sun to be +. 631 and l is ted 

7 other values given by e a r l i e r worke r s ranging from . 62 to . 68. 

(2) The apparent visual magnitude of the sun used by different authors contributes appreciably 

to the uncertainty in the S (V) unit. Thus , Robley (1965) used - 2 6 . 9 , Dumont (1965) -26 . 72 

and Weinberg (1964) -26. 73, the las t at an effective wavelength of 5300A. Le iner t et a l . (1974) 

used a value of -26 . 78 obtained from Allen (1963). In reviewing recent data on the so la r spec­

t rum, Code (1973) concludes that the sun is bes t represen ted by spec t ra l type G2V, color index 

B-V = . 63 and visual magnitude V - -26 . 74 (see ,a l so , Allen 1973). 
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(3) Not all zodiacal light data a r e referenced to the same solar flux values . In o rde r to pre­

s e rve continuity with previous work from our group, we use the solar spect ra l i r rad iance values 

given by Johnson (1954); the more recent values of Labs and Neckel (1970) might be pre fe r red 

as they a r e by Leiner t et al . (1974) and F r e y et a l . (1974). Roach (1957), Dumont (1965), and 

Robley (1965) use the resu l t s of Abbot as published by Minnaert (1924). A comparison of the 

i r r ad iance values from the three sources is given in Table 1. 

TABLE 1 

A Comparison of Values of the Solar Spectral I r rad iance* 

Wavelength 

A 

4000 
4500 
5000 
5500 
6000 
6500 
7000 
7500 
8000 

Johnson 
(1954) 

.154 

.220 

.198 

.195 

.181 

.162 

.144 

.127 

.113 

Labs and Neckel 
(1970) 

.138 

.197 

.193 

.185 

.175 

.156 

.143 

.127 

.115 

Minnaert 
(1924) 

.156 

.228 

.230 

.210 

.195 

.184 

.150 

.129 

.110 

* in w a t t s / c m U 

. .values obtained as average of two adjacent 100A means , 
data taken from Roach (1957). 

(4) Some authors using s t a r cal ibrat ions convert f rom magnitudes to flux using the absolute 

flux given for Vega. Thus , F r e y et a l . (1974) chose the photometr ic measu remen t s of Oke and 

Schild (1970), while we have p re fe r red to use the more recent data from Hayes and Latham 

(1975), although the difference between these data se t s as given in the paper by Hayes and Latham 

is general ly l e s s than 5%. It should be noted, however , that these flux values a r e given for the 

continuum of Vega, whereas the s t e l l a r magnitudes re fe r to the continuum plus l ines . In the 

blue, the effect of the Ba lmer l ines (Ha , H y , and H r ) is to reduce the integrated continuum 

flux by about 6%. 

(5) E a r l i e r studies of zodiacal light were usually normal ized to the International photographic 

or photovisual sys t ems although the UBV sys tem of Johnson and Morgan (1953) is now prefe r red . 

The re is l i t t le difference between the effective wavelengths of the photovisual ( \ = 5427A for 

T = 104 K) and V sys tems ( ^ = 5480A for T = 10 4 K; Allen 1955, 1973), and zodiacal light 

o b s e r v e r s often use m and m interchangeably. The effective wavelengths of the photographic 

( A f f = 4 2 5 3 A , T = 10 4 K) and blue ( /L f f = 4400A, T = 10 4 K) cause significant differences 

between zodiacal light b r igh tnesses measured in the two s y s t e m s . 
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(6) Finally, the question is asked: Is the S (V) unit r e fe r red to the so lar flux at the t ime 

of observation or to the mean so la r output? Since the ea r th ' s hel iocentr ic distance va r i e s by 

3.3% over the yea r , something is changing by 6. 6% (assuming an r dependence of the zodiacal 

dust). Is this the magnitude of the S (V) unit or the br ightness of the zodiacal light in S (V)? 

As yet our measuremen t s a r e not accura te enough to show this change but one might hope that 

before long they will be . 

Because of the above, we place grea t importance on the need to br ing consistency into the 

use of the S (V) unit, and we urge authors to specify the sources of the var ious factors that 

combine to determine the s ize of the i r S (V) unit. 

As zodiacal light studies become more p rec i s e ( ? ) , it is more important to have c lar i ty 

and unanimity in the units used for report ing surface br ightness or rad iance . To this end we 

suggest that: 

(1) the S (V) unit be understood to r ep re sen t 10th magnitude so lar (G2V) s t a r s per square 
degree at mean so lar d is tance; 

(2) the V re fe r to the visual color in the UBV sys tem defined by Johnson and Morgan (1953); 

(3) the apparent so lar visual magnitude be taken as -26 . 73 and the B-V color index as . 6 3 ; 

(4) the so lar spec t ra l i r rad iance values of Labs and Neckel (1970) be used; 

(5) when using Vega as a s tandard to obtain b r igh tnesses in S „(V), +. 04 be used as its magni­
tude at all wavelengths and the i r r ad iance values of Hayes and Latham (1975) be used. 

Finally, in quoting r e s u l t s , we suggest that the input p a r a m e t e r s used to convert to S (V) 

be quoted in a conspicuous manner in order to simplify in tercompar ison with other data in 

the l i t e r a tu re . 

Acknowledgement. This study received support f rom NASA contrac ts NAS8-30251 and NAS2-
7963. 
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