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The annul ar sol ar eclipse of May 31st, 2003 was seen in Belgiumas a |arge
partial eclipse whose maxi num phase occurred just before sunrise.

Since we are particularly interested in eclipses and their perception by
anci ent astrononers, this seenmed to be an unusual conbination of

circunmst ances, certainly worth to be investigated.

In particular we wanted to nmeasure the effects of the partial eclipse on
the predawn twilight, since it was unclear how this would be affected, if
at all, by the eclipse on the norning of May 31st, 2003.

The | ocal eclipse circunstances were as foll ows:

Time UT el evati on Sun

02h37m -7° 1st cont act

03h31m -1° maxi mum ecl i pse (magni tude = 89%
03h34m sunri se

04h28m +6° | ast cont act

The neasur enents

The observations were carried out frommy honme at Kanmpenhout (Bel gium,
using the sane |ight detecting equi pnent as was used in France for the
August 11th, 1999 total solar eclipse. For sone nore information on this
hone- nade autonmatic |ight recordi ng device, see al so
http://user.online.be/felixverbelen/selight.html|

Co-ordinates of the |light detector
Longi tude = 50°57' 04" North
Latitude 04°35' 45" East
Al titude 18 m above sea | evel

The LDR-detector was put in place at a high point of the house and
permanently directed to the zenith. The detector was connected to an old
80486- desktop via the same interface as in 1999 and operated by the sane
self-witten software.

The software is so designed that 3 successive |ight neasurenents are
performed, from which an average value is calculated; this value is witten
to the hard-di sk and then the systemis stopped for 1 second before
handl i ng the next set of nmeasurenents. In this way, a value for the anbient
light intensity is obtained approximately every 2 seconds, which is felt to
be nore than sufficient for our aim

For conparison, a simlar backup systemwas put in place. This second |ight
recordi ng device was made up of an identical LDR-detector and connected to
a second 80486-desktop - running the sane software -, via an interface that
was practically identical to the primary one. The LDR detector was | ocated
at some 10 cmfromthe primary one, while care had been taken to avoid as
much as possible reflections or other undesired interference.


http://user.online.be/felixverbelen/selight.html

As was hoped, the results obtained by nmeans of this backup system were
practically identical to those of the primary system So, they will not be
presented hereafter.

| order to get a good basis for conparison, the |ight measurenents were
started several days before eclipse day.

In the graphs hereafter, only conparison data obtained on May 29th and May
30th, the two days before eclipse day, are incorporated.

Weat her conditions

It was very fortunate that on both May 29th and May 30th the sky remai ned
essentially cloudless, with just sone norning haze that quickly di sappeared
after sunrise, and sonme mnor altostratus on May 30t h.

On May 31st, at the tine of first contact the sky was heavily cl ouded, but
these clouds fairly rapidly di sappeared. By the time of nmaxi mum eclipse and
thus also at the nonent of sunrise, nost clouds had gone, except for a

| ayer at the north-eastern and eastern horizon, up to an altitude of sone
10°. So, the rising sun renained invisible, while the rest of the sky was
fairly clear by that tinme. Couds at the horizon slowy noved away while
the sun was rising, but by that time a haze |ayer had devel oped and
prevented direct view ng of the sun.

It was 04h08m UT when, at |ast, the sun was seen by the unprotected naked
eye as a beautiful dark red ball, still partially eclipsed by the nmoon

At 4th contact (end eclipse) the sun had noved to the edge of the haze

| ayer, alnmost into the blue sky. But soon altostratus and perhaps
cirrostratus cl ouds devel oped, making the sky look fairly white during the
followi ng hours as a result of the Iight dispersion

Resul ts
The results of the |ight nmeasurenents are shown in the follow ng charts:
Graph 1

This graph shows the evolution of the ambient |ight on May 29th, 30th and
31st, in each case between 02h37m and 05h00m
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For this graph, the nmeasured val ues have been averaged out per m nute.
The instants of 1st contact, maxi mum eclipse, |ast contact and al so the
nonents of sunrise for the 3 days are indicated by col oured dots.

As one can see, the recordings on May 29th an 30th gave very simlar
results. The anmbient [ight on May 30th was, for sonme tine — say between
03h00m and 04h0OOm - slightly nore intense than on May 30th. This was very
probabl e due to the white cirrostratus on May 30th, causing a greater

di ffusion and/or better reflection of the solar |ight.

The results for eclipse day were substantially different.

During the initial phase of the solar eclipse — between 1st contact and
03h00m -, the neasured anmbient light intensity was slightly higher than on
the two previous days. This was certainly due to the cloudy sky which acted
as a reflector of the general artificial illumnation in the area (noderate
[ight pollution).

This changed dramatically after 03h00Om

VWhereas on the previous days the light intensity increased steadily, on
eclipse day from03hOOmup to the time of maxi num eclipse and i ndeed
sunrise, the anbient light increased only very slightly.

In fact, at the nonent of sunrise (03h34m), the intensity of the anbient
light was equivalent to the intensity at 03hl10m on the previ ous days.

After sunrise the intensity of the anbient |ight increased nore rapidly
than the previous days, but not before 04hl13mdid the light intensity on
eclipse day catch up with that of the previous days.

Subsequently, the recordi ngs showed a greater intensity on May 31st than on
May 29t h and 30t h, undoubtedly because of the white alto- and cirrostratus
cl oudi ng.

Graph 1la

This is again graph 1, but now zoonmed in on the period between the tine of
first contact and 03h50m UT.

It shows better how the curves separate at about 03hOOm UT and how t he

| evel of anbient |ight evolves during the eclipse, before and after

sunri se.
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Graph 2

For this graph

first an average val ue was cal cul ated (per

mnute) fromthe

val ues obtained on both May 29th and May 30th. This average val ue was
subtracted fromthe correspondi ng val ues obtai ned on May 31st.
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As in graph 1, the instants of 1st contact, | ast contact
and sunrise are indicated by dots.
The graph shows a surprisingly snooth dip curve, where the greatest

devi ation coincides with the instant of maxi mum eclipse and sunri se.

maxi mum ecl i pse,

Al'so surprising is the fact that the |ight
approachi ng the horizon,
the partial eclipse.
Moreover, the slope of the light increase after sunrise and decreasing
eclipse magnitude is surprisingly sinmlar with the slope of the |ight
decrease before eclipse maxi num

i ncrease due to the predawn sun
is nore than offset by the increasing magnitude of

Concl usi on

For several reasons the variations of the neasured light intensities during
both the predawn and the after-dawn phases were unexpect ed:

- the effect of the partial predawn eclipse (89% on the anbient |ight was
surprisingly inportant: the duration of the norning twlight was
ext ended by sone 25 ninutes, and only by 04h13m - this is al nbost 40
m nutes after sunrise - did the anbient |ight reach the same |evel
t he previous days;

- the light increase caused by the predawn sun approaching the horizon was
al nost conpletely offset by the increasing partial eclipse;

- notwithstanding the fairly conplex conbination of the |ight variations
caused by the ongoing eclipse, the evolving sunrise and the atnospheric
conditions, does the dip curve show a fairly snoboth shape and a high
degree of symetricallity.

as

More detailed data are available on request at [felix.verbelen@online.be|




