)3F pol. -y o pp o
" Ol R

UNIVERSITY OF ALASKA (/A& !5

GEOPHYSICAL INSTITUTE

ZENITY NIGHT SKY LIGHT MEASUREMENTS
AT COLLEGE, ALASKA

John B, Wilcox, Fred F, Kohls, Harold Cronin

This work was suppnarted in part by the CRPL,
Nati~nal Bureau of Standards, Order No. S5-8097.
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AT COLLFC™, ALASKAT

John B. "Hlcox, Fred F. Kohls, Harold Gronirf

Int=oduction

For purpoées of studylng the character of tlme fluxuations
in arctic night sky brightness, we have erected a photoelectric
monitory system at the Ballaine's lLake Field Station (latitude
N6/°52¢1, longitude 1h7°k9t), The unit was set in operation
September 27, 19/9, and dismounted June 6, 1950, when it becaue
evident that further ohservations would be impossible due to
lengthening days. Although no apparatus has been available by
which the regporse curves of phototubes could be callbrated
absclutely, a standa~d by which bright ness recordir gs of dif-
fercnt phototubes can be »educed to approximate absolute yalués
nhas bren evolved, A limlted investigation of a possible corvelation
between fluxuations in the intensit; of upper atmosphe~ic emisslons

and sporadic conditions in the lonosphere has been made.

Instrunentation

An RCA 1=P=21 photomultiplirr tube, haviig @ response similar
$o that of the humen eye (Figure 1) has been utilized. The tube
involves 9-stage amplification; in d.c. operation with <1000
applied to the cat ode {or about 110 volts per stage), ths current
amplification is some b x 106. Figure 2 shovs the tuﬁé c¢i»cuit and
assembly.
1. This wo*k.was supported In pert by the CIFL, National Bureau

of Standa=nds. - Order No, 5-8097,

2, Geophysical Institute, Universlty of Alaske, College, Alesska,



The tube was mounted in a h-ated box set atop a 20 foot tower,

It was believed that an elevated installation wo.ld eliminate the
effects of light in the nearby fi-1ld station, and such pfoved 0 he
the case, No change in phototube mesponse was evident when these
lishts were ellminated. A 3 inch circular opening in the box admittzd
zenith sky light w“hich was subsequently collimat =d by means of a

3 1/2 inch tube of 2 1/2 inch diameter. This openlng was fltted with
an ultraviolrt transmitting filt-~ (Filter 791, Corning Glass “Jovks).
The fileld of "view" 6f the phototube was about 1/° in diameter. The
box was omi~nted by means of an affixed targ-t leveling glass and |
adjustable suppo=ts.

The phototube signal was 1-d into a bridge snd wecorder eivrouit
as shown in Figuwre 3. A.B#own two=-channel reconder was utllized and °
ad justed so that the sensitivity of the tw channels was about ten~to-
one, with the recording liAits of the "s-ngitliv-” and "insensitive®
gcales standing at about 5 and 50 volts phototube signal respectively,
This adjustment facllitatel complete coverage in btoth the presence
and absence of zenlth polar aurcrae.

A tlue clock actlvated thepower supply euch dey at the time of
earllest possihle reco~dlng, i.e; the tlme during evening twllight
when zenith sky brightness had fallen it in the vecovderblimit.
Simultaneously, the turning motor of a smicivcular shutter designed
to pmotect the phototube from direct sunlight was activated., Figure b
sho™s the construction of t! 1ls shutter mechanisw. As shown, thae |
shutte~ is in 1ts daylight o~ clos=d positicn (coverl g the orifice;,
with mieroswltech A' closed. “Then the time clock actlvates the purar
supply, it also closes contacts A, thus activating the tuning umotor,
Upon tusnine through about 180%and opening the ovrilice, the zhutter

closes microswlitch BY and immediat rly the—eafter releuscs micvroswlioh



A', thus stopping the motor. At the end of the night's =un, the
time clock opens A (and deactivat~s the power supnly) and closes B,
so that the shutte~ turns again through 180°, clos~s A' and relcases
B!, completing the cycle so that the orifice is again closed duing
the day.

Calib~ation of the bridge end recorde~ circult was made siuply
by impressling known voltag:s across the input leads from the photvo-
tube. The mecorder wesponse was not quite linea- *ith appllied
voltage. Originally, these calibrations were made almost dally, but
thel~ frequency was decreased when i1t became evident that they changed

very little from week to week. -

The Naval Research Laboratomy visual photometer, lodel 2, was
us~d to provide a calibration of phototube signal vs. millimierolam=
berts of i1llumination. Duvring several twilight periods, the photomet:r
was orlented vertical and points along the recorde~ twilicht curve
ldentifled as to visual brightness. This provided a standard by
which the wespons« of different phototubes could be wreduced to
absolut e brightness units. It is ~ecognlzed thst due to the differing
spect—a of twilight and night skles this stamda~d 1s not co.pletely
accu™ate, but 1t affo~ded the best mcans avallable [or comparison
of phototube vesponses; The results of callbrations for the two
phototubes used 1in this prograw are shown in Figures 5 and 6. Photo-~
tube No. 1 showed signs of fatigue; “o. 2 did not. It is evident
that the response of both tubes during the twilight period is closely

linea» in ench case,

Investigation and Resulﬁa

Traces from thz vreco—~der —eve divided at cach mldnights The
hou-ly means of brightness we»e {l~st scaled according to the voltage

calivratlion, then these mesn valurs wers nitltiplied by the factor

-3 =



derived from Figure 5 or 6 in ovde» to obtain brightness inuly .
These values were mecorded and forw rded to the National Bure:u of
Standa~ds each month along *vith microfilm coples of the traces.

The 1onospheric equipment at College p~oduces a picture of
the lonosphere every fifteen minutes., In order to lnvestigate a
possible cor~elation between night sky enissions and spowadiec
ionizetion in the E-region, we have scaled nmesn brightness values
for fifteen minut e intewvals during “hich sporadic ionization was
evident in the E-layer. The results ave shovm in Figures 7, where
QES represents the maximua vadio freouency reflected fror the E-
laye» (indicatlve, of course, of the degree of ionization there),
and B represents the corresponding hrightness. Moonlit pe—iods were
discounted in compiling thils data due to the difficulty in segre-
gasing atmospheric'gmissioné f+om the varying background of
scattered moonlight. Frequent observations of atmospheric ¢onditions
were made on all but a few nights th-oughout thé winter Until May 1.

It would appear from Figurcs 7 that elthough on many nights the
cumves follow each other strikingly, there is no consistent corre-
lation between the two phenomena. Since the F-reglon was gene~ally
masked by spor~adic T ilonization, no investigatlion of possible changes
in sporadic F conditions with night sky brightness has been feasible.
Because of the slow sweep of the ionospheric eruipment at tiis
station, any conclusions drawn oconce~ning possible correl-tions must
be highly tentative., It 1s hoped thet with the instllation of fastecr

eﬂdipment, more conclusive surveys of this trpe can be undertaken.

June 30, 1950
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Zenith Sky Brightness B (volts to recorder)
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Zenith Sky Brightness B (volfs fo recorder)
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