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1. INTRODUCTION

The Monastery of the Panagia Kosmosoteira was founded in Byzantine

Vira by the sebastokrator Isaac Komnenos, third son of the Emperor
Alexios I, in 1151-52, according to the monastery’s typikon, which Isaac
himself drew up.'

All that survives of the monastery today is the katholikon, a splendid

edifice, which reflects the art and culture of 12™-century Constantinople.

Typologically, it is a variant of the simple tetrastyle cross-in-square

type of church with a dome (Figs. a—b), the east side of which rests on two
long piers, which separate the sanctuary from the prothesis and the dia-
konikon, and the west side on two very slender pairs of columns.? The
corner bays are covered by small domes.
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Fig. a: Panagia Kosmosoteira. Plan (A. Orlandos)
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Fig. b: Panagia Kosmosoteira. Axonometric view (12th Ephoreia of Byzantine Antiquities.
Drawn by Manolis Korres)

This solution, which is original in both conception and execution, cre-
ates a spacious interior which provides the viewer, wherever he or she
stands, with a clear view of the arches and the dome above.

These features lead one to assume that the Constantinopolitan architect
of the Kosmosoteira may have been instructed by the founder to base the
design on the interior of the Hagia Sophia.
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The interior of the Kosmosoteira was adorned with frescoes® by a team
of painters which the founder very probably brought from Constantino-
ple.

The tomb of the Byzantine prince is believed to lie inside the church,
beneath the north-west dome.*

The originality of the architectural solution applied in the Panagia
Kosmosoteira has been discussed by numerous researchers. Of particular
interest, however, is Ch. Bakirtzis’ observation® that: ‘In his endeavours to
endow the building with mystical meaning and transmute it into a spirit-
ual concept, the master builder of the Kosmosoteira sought to eliminate
optically these four bearing static elements, so that the whole overlying
curvature of the vault appears to be inexplicably suspended...’

Three factors combine to produce this impression: space, time and
light. The first of these three factors has already been studied. It remains,
therefore, to investigate the role played by natural light, in connection
with time, in the conception and application of this specific architectural
solution.’

This investigation is the purpose of the present study, which is based
on a series of observations and measurements of the distribution of light
in the interior of the church.

2. THE ORIENTATION OF THE CHURCH — VISUAL ORGANIZATION OF SPACE

In the first phase of the investigation, the following were determined:
a) the orientation of the church, with the aid of a compass;
b)the azimuth of the sun at sunrise for Pherai’s latitude (40° 54 N).
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The measurements revealed that the sanctuary has a 15° deviation to
the north-east (NE) and is slanted towards Constantinople (41° N).”

As for the azimuth, it was found that a) in spring and autumn sunrise
coincides with the church’s central axis, with a small deviation from month
to month; b) in winter it coincides with the axis of the southern sanctuary
windows, while in summer it coincides with that of the northern ones.

This particular choice of orientation determines the alignment of the
whole building in relation to the path of the sun. Thus the church’s win-
dows — those in the dome and the tympana — possess a specific orientation
and the light is directed at certain points of the interior, creating effects
which might be described today as chance phenomena.

Apart from anything else, the lighting enables the visitor, on entering
the church, to view the interior. Thus when he stands in the main entrance
he can see the whole of the sanctuary from the prothesis to the diakonikon,
in an angle of view of 42° (Fig. ¢), and if he looks to the left or to the right,
his gaze will pass through the pairs of columns and extend as far as the
middle of the sanctuary apse. Furthermore, if he stands beneath the north-
west or south-west dome he may observe, through the nearest pair of col-
umns, the width of the cross-arm, with an angle of view of 21° (i.e. half of
the angle of 42°) and the height of the tympanum with an angle of view
of 30°. On the vertical plane, his vision also extends from the centre of the
dome to the highest point of the semi-dome of the sanctuary apse —also an
angle of view of 42° — and from the base of the dome to the floor (Iig. d).

IFrom the foregoing it may be concluded that the angle of view depends
on the dimensions of the building.® It may also be concluded that there is
a relationship between the dimensions of the various architectural ele-
ments of the church?, namely:

* the height of the columns is equal to the height of the three-light
window in the sanctuary apse and to "% of the internal height of the
central dome;

OrrANDOs 30, Fig. 20. The plan shows the monastery’s fortifications together with the
katholikon, where the orientation is indicated. According to this, the sanctuary apse
lies at an angle of 90° to north. Our recent measurements, however, have shown that
the sanctuary does not face due east but lies at an angle of 15° to the north-east of  it,
in the direction of Constantinople. Furthermore, the orientations of the openings are
directly connected with the angle of the sun’s azimuth at different times of the year.
The human eye, if it remains still, has a conical angle of vision of between 30 and 45°:
the angle of 42°, therefore, lies within these limits.

SiNos 157-176; H. Bucnwarp, Lascarid Architecture. JOB 28 (1979) 262-296, and JOB
42 (1992) 293-321; R. OusteErHOUT, The Architecture of the Kariye Camii in Istanbul.
Washington D.C. 1987, Fig. 49.
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Fig. ¢: Panagia Kosmosoteira. Horizontal angle of view
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Fig. d: Panagia Kosmosoteira. Vertical angle of view

* the columns and the central arched window in each arm of the cross
are equal in height;
* the distance between the two columns in each pair equals the width of
the lateral windows in the tympana.
On the basis of the above observations, an investigation of the lighting
conditions in the interior of the church acquires particular significance.

3. NATURAL LIGHT IN THE INTERIOR OF THE CHURCH

During the course of the investigation a series of observations were
made of the path of the sun and the directions of its rays within the inte-
rior of the church, as well as a series of measurements (in Lux) of the
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vertical and horizontal illuminance at certain points in the church. The
instrument’s sensor was fixed at a distance of 1.60 m. from the floor ".

The measurements were taken in conditions of sunlight, for only then
can strong variations in the light be observed. In cloudy weather!, on the
other hand, the lighting is even and lacks any distinctive features.

Next, a note was made of the modern interventions that currently af-
fect the distribution of light in the interior of the church. It was found
that the following have been bricked up: a) the two lateral lichts of the
window in the sanctuary apse and a considerable section of the central
light of the same window; as well as a window in the prothesis and a win-
dow in the diakonikon; b) the five windows facing the cross-arms of the
eight in each of the corner domes. In addition, the sills of the windows in
the central dome and the corner domes have been raised by 0.40 m.

The windows of the church used to contain panels of circular glass
panes, fragments of which have been found in the east and south windows
of the south-east dome."

During the two-and-a-half-year period over which the investigation was
conducted, a considerable amount of data was gathered which it is impos-
sible to present in a short publication of this type. For this reason only the
results of the observations will be presented here. These fall into two catego-
ries: the first consists of observations on the general lighting conditions for
each season of the year, while the second consists of observations on the
lighting conditions during the different months of the year in the north-
west and south-west corner bays, i.e. the area of the church where the two
pairs of columns are located and in which researchers are currently most
interested.

This ‘arbitrary’ presentation of the natural lighting conditions should
assist the reader to understand the relationship between light and archi-
tectural form in this particular monument.

" The Panagia Kosmosoteira is a parish church in which the Divine Liturgy and all the
sacraments are celebrated. For this reason the church contains moveable furniture and
furnishings (pews, icon-stands, candelabra, seats, rugs, etc.). In these conditions it was
not possible to carry out readings on the floor. I therefore chose the height of 1.60 m.
partly because this is the height of an average person and partly because the readings
would not be affected by the furniture.

Observations and readings in cloudy conditions were made throughout the course of
the investigation. The results, however, revealed that in these conditions the lighting of
the church is uniform. This means that the light is diffuse in all parts of the church;
sometimes it is very bright and at others dim, even gloomy. This is the time when ar-
tificial lighting should be used. In these conditions, therefore, it is difficult to draw
conclusions.

12 Ch. Baxirtzis, ®égeg — Koopoowrtewpa. AD 47 (1997) 506-507.
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The dates which are mentioned in this study follow the Gregorian cal-
endar which is in use today. For greater accuracy, however, these should be
converted to the Julian calendar by subtracting thirteen days in each case.

3.1 General lighting conditions
3.1.1 Winter"

During the winter three measurements were taken, one for each month:
11 December (sunrise 7.30 a.m., sunset 5.06 p.m.); 23 January (sunrise 7.36
a.m., sunset 5.39 p.m.); and 28 February (sunrise 7.00 a.m., sunset 6.15
p-m.).

During this period, between 7.30 and 8.30 a.m., the first rays of sun-
light become visible in the vicinity of the north-west pendentive of the
central dome (Pl. 1a). At this moment the dome is the brightest point in
the church. In contrast, today the sanctuary is much dimmer than it used
to be owing to the alterations in the original form of the windows.

If, however, the sanctuary was recreated in its original form, it would be
much brighter. Consequently, in the morning, after sunrise, the church would
be illuminated on both its horizontal and vertical axes at the same time.

Gradually the light beams move from the dome towards the north arm
of the cross, i.e. the N-S axis (11.30 a.m.). Light beams now become visible
on the frescoes in the north tympanum (Pl. 1b); at the same time images
of the windows in the south cross-arm are formed on the floor, with the
result that the area is flooded with light.

If the windows were covered with screens, then the amount of incoming
light and, therefore, glare would be reduced. The visitor would then be able
to observe the frescoes more easily than is possible today:.

At noon, between 12.00 and 1.00 p.m., the sun’s rays are directed by
the windows in the south cross-arm onto the icon-screen, while the light

¥ According to my calculations, the orientation of the south windows in the sanctuary

apse, the prothesis and the diakonikon coincides with the azimuth of the sun at sunri-
se (60°) and the maximum height of the sun during the winter does not exceed the
angle of 30°. In addition, the highest point of the windows in the south tympanum (9.0
m. from the floor) is visible from the base of the opposite, north side at an angle of
30°.

On the basis of the above symmetry, therefore, it would be possible to explain some of
the lighting phenomena that are visible during the winter. For example, at noon the
images of the three windows in the south tympanum are formed at the base of the
north wall. At this particular moment the sun lies on the axis between the north and
south cross-arms.

Therefore, the height of the tympana was determined by the maximum height of the
sun above the horizon.
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from the windows in the dome is directed onto the north-east pendentive
of the central dome.

Before sunset the brightness of the E-W axis decreases, while, in con-
trast, the brightness of the vertical axis increases.

Specific lighting conditions in the NW and SW bays of the church

December

A beam of light from the windows in the semicircular south tympanum
is directed onto the surface above the fresco of the Virgin , while another
is directed onto the west wall of the north-west corner bay and a third onto
the west pillar of the northern pair of columns (8.30 a.m.).

The above lighting conditions are particularly pronounced between 9.00
and 10.00 a.m. To be precise, the features which are illuminated are the
fresco of the Virgin (Pl. 2a), the northern pair of columns and the south-fac-
ing surface above them , as well as part of the fresco of the Archangel (Pl.
2b). At this particular moment the north-west bay is flooded with light.

At midday (12.30 p.m.) a light beam enters the south window of the
south-west dome and is directed towards the north-west corner bay through
the northern pair of columns.

In the afternoon light travels diagonally from the windows in the west
tympanum towards the north-west corner bay.

January

The first rays of the sun (8.00 a.m.) pass through the arched window
in the outer south wall of the diakonikon and are directed towards the
north-west corner bay, via the northern pair of columns (Pl. 3a). At the
same time lighting phenomena may be observed which are similar to those
occurring in December.

As the sun rises, the light changes direction in the interior of the church.
A large section of the northern pair of columns is now brightly illumi-
nated (9.30 a.m.) (Pl. 3b). The north-west corner bay is ‘bathed’ in light.
These phenomena last until 10.30 a.m.

After midday, at 2.30 p.m.. light passes through the windows in the west
tympanum and is directed onto the northern surface of the west cross-arm,
i.e. above the northern pair of columns. Light also passes through the west
window in the north-west dome and is directed towards the north-west
corner bay.

February
In February the lighting conditions are similar to those in January. It
is noteworthy, however, that during the winter a licht beam becomes visible
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for the first time on the upper section of the fresco of the Archangel (PI.
4a ) —a beam which enters through the south-east window in the dome.

In the afternoon (3 p.m.) the north-west corner bay is also brightly lit
(PL. 4b). Also, the light travels diagonally from the windows in the west
tympanum towards the north-west corner bay.

Comments

It is known that the founder’s birthday was on 16 January and that
the church is dedicated to the Theotokos, the Mother of God.

During this period a bright beam of light may be observed illuminating
the fresco of the Theotokos, as well as beams of light passing between the
northern pair of columns towards the NW corner bay.

The following conclusion emerges: If a solid pillar stood where the two
columns are situated, and if the church had a different orientation, then
it would not be possible to observe the above phenomena.

3.1.2 Spring

General lighting conditions

The investigation was continued during the months of March, April and
May — to be precise, on 27 March (sunrise 6.19 a.m., sunset 6.43 p.m.), 23
April (sunrise 5.40 a.m., sunset 7.08 p.m.) and 24 May (sunrise 5.09 a.m.,
sunset 7.36 p.m.).

A few minutes after sunrise, sunlicht enters from the north-east win-
dows of the dome (Pl. 5a), which are formed on the north-west pendentive.
After sunrise, it is principally the E-W axis of the church that is high-
lighted and, to a lesser extent, the vertical axis.

If the sanctuary was recreated in its original form, then the light enter-
ing the window of the prothesis would be directed onto the northern pair
of columns, and that entering the window of the diakonikon would be
directed onto the fresco of the Concelebrating Hierarchs on the south
side.

At 8.00 a.m. the fresco of the Concelebrating Hierarchs in the north
cross-arm is brightly illuminated by the light entering through the windows
in the north-east dome. At the same time light from the windows in the
south-east dome is directed towards the space between the southern pair
of columns and the icon-screen. In both cases the light beams pass margin-
ally below the western arched openings in the prothesis and diakonikon,
respectively.

Between 8.00 and 10.00 a.m. the north-west corner bay and the north-
ern pair of columns are brightly illuminated as a result of the light enter-
ing through the windows in the dome.
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Between 10.00 a.m. and 1.00 p.m. the light is evenly distributed. Be-
tween 1.00 p.m. and sunset light enters through the windows in the west
tympanum, illuminating the central part of the church at first and then
towards sunset the north side of the south pier (Pl. 5b).

Specific lighting conditions in the NW and SW bays of the church

March

In March (9a.m) beams of light from the windows in the south tympa-
num and in the dome are directed simultaneously onto the frescoes of the
Virgin and the Archangel, respectively (Pls. 6 a—b). The north-west corner
bay is brightly lit. In the afternoon the north-west and south-west corner
bay are brightly lit, respectively.

April

During this month the sun is already higher above the horizon than in
March. Now the fresco of the Archangel is brightly lit (from 8.00 to 10.30
a.m.). The north-west corner bay and the adjacent pair of columns are
flooded with light (Pls. 7 a—b).

It is noteworthy, however, that a beam of light from the south-east
window in the dome passes between the northern pair of columns and is
directed towards the north-west corner bay, forming a pool of bright
light.

aradually, as the afternoon wears on, the above phenomena fade. Sub-
sequently the intensity of the light increases in the north-west and south-
west corner bays until the approach of sunset.'

May

After sunrise, bright sunlight enters the central light of the window in
the sanctuary apse and is directed along the central axis of the church and
illuminates the southern pair of columns (PI. 8a).

At 9.00 a.m., beams of light enter through the windows in the dome,
pass between the northern pair of columns and form pools of light on the
floor beneath the north-west dome. At the same time the northern pair of
columns ig illuminated. It is interesting to investigate the possible geo-
metrical causes of this particular lighting phenomenon. It was found that
at this particular moment the sun, the sill of the south-east window in the
dome and a sgpecific point on the floor of the north-west corner bay all lie
on the same straight line (P1. 8b). In addition, a study of the plans revealed

* From the foregoing observations we may assume that in March light beams are projec-
ted both by the windows in the south tympanum onto the Virgin Mary and by the
windows in the dome onto the Archangel.
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that the columns and the windows in the dome may be observed from the
same point in the north-west corner bay at an angle of 42°. If the window
sills had not been raised by 0.40 m., these lighting phenomena would be
even more pronounced.

Therefore, the appearance of the light beams in the north-west corner
bay and on the columns is a result of the specific architectural solution
that has been applied.

In the afternoon, at 5.00 p.m., a beam of light enters through the win-
dows in the west tympanum and is directed towards the sanctuary and
onto the fresco of the Hypapante.

Before sunset the central dome is flooded with light, thus accentuating
only the vertical axis of the dome.

Comments

During this period, and particularly between the end of March and the
tenth day of April, beams of light may be observed illuminating the fres-
coes of the Theotokos and the Archangel at the same time.

If one bears in mind that the Annunciation of the Virgin Mary is
celebrated on 25 March, then the special lighting conditions that can be
observed during this period acquire a particularly symbolic character.

3.1.3 Summer

General lighting conditions

During the summer measurements were taken on 15 June (sunrise 5.02
a.m., sunset 7.48 p.m.), 20 July (sunrise 5.18 a.m., sunset 7.45 p.m.) and 31
August (sunrise 5.54 a.m., sunset 6.57 p.m.).

The axis of orientation of the northern lights of the sanctuary apse
window lies at an angle of 120° to south. This angle coincides with the
azimuth of the sun at sunrise and is the largest angle visible at any time
of the year (in June).

Observing the path of the sun’s rays between 5.10 and 6.00 a.m., it was
found that if the northern lights of the sanctuary window had not been
bricked up and if there were no external obstacles', then the sun’s rays
would pass through the northern light of the window in the prothesis and
be directed onto the northern pair of columns. In addition, the light from
the windows in the sanctuary apse would be directed onto the southern
pair of columns, and that from the windows in the diakonikon would be
directed onto the fresco of the hierarchs on the outer south wall and the

5 To the east of the church there are some trees which prevent the morning rays of the
sun from entering the church.
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fresco of the Concelebrating Hierarchs in the south cross-arm. Today light
beams are visible only at the base of the northern pair of columns (9 a.m.)
(PL. 9a).

Between 10.00 a.m. and midday the light is evenly distributed, al-
though it is brighter in the dome and the sanctuary. During June and July
no rays of light are visible in the interior of the church at these times,
whereas in August light enters through the central window of the south
tympanum and forms a pool of ligcht in front of the south pier.

After midday the sun begins to lose height, with the result that light
now enters through the western windows of the dome and the west tym-
panum and is directed towards the central area of the church (3 p.m.). In
addition, light entering through the windows in the north-west and south-
west domes is directed towards the space between the two pairs of columns
and the church’s outer walls.

The above phenomena are visible every month, though on each occasion
they occur 40 mins. later than in the previous month. To be precise, in June
the phenomena are visible at 2.30 p.m., in July at 3.10 p.m. and in August
at 3.50 p.m.

At 6.00 p.m. light beams from the windows in the west tympanum are
directed onto the south pier and the fresco of the Hypapante (the Presen-
tation of Christ in the Temple) (P1. 9b), while light from the north-western
windows of the dome is directed towards the sanctuary.

After 7 p.m. rays of light from the central window of the west tympa-
num are directed onto the fresco of the Concelebrating Hierarchs in the
south cross-arm.

Before sunset the dome is more brightly lit than the other parts of the
church.

Specific lighting conditions in the NW and SW bays of the church

June

The angle of the azimuth at sunrise is larger at this time than at any
other point in the year. Thus, in the morning the sun’s rays pass diago-
nally through the central light of the sanctuary window — since the north-
ern one has been bricked up — and are directed towards the fresco of the
Virgin, the southern pair of columns and the south-west corner bay (Pl.
10a).

By 8.20 a.m. the sun has already risen quite high above the horizon. At
this time beams of light enter through the windows in the dome and are
directed towards the outer west wall. Gradually these beams move towards
the north-west corner bay. Between 9.00 and 9.20 a.m. the phenomena in
the vicinity of the northern pair of columns are pronounced.
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In the afternoon, at 3.00 p.m., a beam of light is projected from the
west window in the north-west dome onto the north- west corner bay and
5.0 p.m. onto the fresco of the angel in the soffit of the arch in the north-
west corner bay (Pl. 10b).

July
The observations made in July revealed that the lighting conditions
during this month are very similar to those which occur in June.

August'S
Between 8.00 and 10.30 a.m. three beams of light are initially visible
which enter through the east windows in the dome and are directed onto
the outer west wall of the church and above of the Archangel. These
gradually move towards the fresco of the Archangel (Pl. 11a) and, between
the northern columns, onto the area beneath the north-west dome. At the
same time the fresco of the Virgin is brightly lit by light from the windows
in the south tympanum, while a beam of light covers the whole of the east
pillar in the southern pair of columns (PL. 11b).
After 1.00 p.m. numerous light beams are visible in the interior of the
church. To be specific:
* light from the south-west dome is directed onto the southern pair of
columns;
e light from the windows in the west tympanum is directed onto the
northern pair of columns and the area beneath the north-west dome.

Comments

The beam of light that may be observed illuminating the fresco of the
angel (NW corner bay) in June acquires a particularly symbolic character
because the angel is portrayed pointing towards the floor of the NW corner
bay, where Isaac’s tomb is supposed to be situated.

As a result of the special lichting conditions, it has been stated that
towards the end of August the church is ‘bathed’ in light — an intensity of
light that is not observed at any other time of the year.

During this period are celebrated the feasts of the Dormition of the
Virgin Mary (15 August) and the Deposit of the Virgin Mary’s Girdle (31
August).

' In August the church is brightly illuminated, both in the vicinity of the northern pair
of columns and in the main part of the building. If we subtract thirteen days, which
is the difference between the Gregorian and the Julian calendars, then the date on which
the study was carried out coincides with the feast-day of the Theotokos. This issue,
however, will be investigated in a future study.
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It might be assumed, therefore, that the lighting lends emphasis to
these important events.

3.1.4 Autumn

General lighting conditions

The investigation was continued on 18 September (sunrise 6.09 a.m.,
sunset 6.29 p.m.), 16 October (sunrise 6.34 a.m., sunset 5.47 p.m.) and 23
November (sunrise 7.14 a.m., sunset 5.09 p.m.). During this period the
lighting phenomena are approximately the same as those which are visible
in the spring.

Specific lighting conditions in the NW and SW bays of the church

September!”

In September the same lighting phenomena may be observed as those
in August, though at slightly later times. During this period (9.20 a.m.)
light beams may be seen illuminating the frescoes of the Virgin and the
Archangel at the same time (Pl. 12a).

It is noteworthy, however, that the light beams which illuminate the
north-west corner bay and the fresco of the Archangel come from the south
windows of the dome, while those which illuminate the fresco of the Virgin
and the southern columns come from the windows in the south cross-
arm.

Between 9.20 and 10.30 a.m. the lighting phenomena become more
pronounced.

In the afternoon the northern pair of columns is brightly illuminated,
while the southern pair is less well lit. Light enters mainly through the
windows in the west tympanum and to a lesser extent through the west
windows in the north-west and south-west domes.

If one observes the path of the sun’s rays, it will be seen that the
light gradually illuminates the entire height of the east pillar in the
northern pair of columns (Pl. 12b). For this to occur, the east column
and the window in the south cross-arm must be of the same height as
these are vertical elements and lie between parallel straight lines (the
sun’s rays).

This example can be seen to justify the initial observation that a rela-
tionship exists between the church’s architectural elements and the natural

light.

'T In September observations were continued up until the end of the month. Once again,
the lighting phenomena were pronounced, as in August.
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October

In October the same lighting phenomena may be observed as those in
September. It is noteworthy, however, that light beams from the dome and
the windows in the south tympanum are projected almost simultaneously
onto the frescoes of the Virgin and the Archangel (Pls. 13 a—b). Of course,
the light beam on the Archangel is now less bright than in September,
whereas the light falling on the Virgin is brighter.

November

In the morning, between 8.00 and 10.30 a.m., the north-west and south-
west corner bays are brightly illuminated. Light passes through the win-
dows in the south tympanum and is directed onto the northern pair of
columns and into the north-west corner bay, while at the same time the
fresco of the Virgin is illuminated (Pls. 14 a-b-c¢-d).

At 12.00 p.m. a light beam from the south-west dome is directed to-
wards the northern pair of columns and at the same time passes between
the southern pair of columns.

At 3.00 p.m. licht beams from the windows in the west tympanum are
directed onto the northern surface of the west cross-arm.

Before sunset these beams are directed onto the north pier of the sanctu-
ary.

Comments

According to the Byzantine church calendar, the Nativity of the Virgin
Mary is celebrated on 8 September and the Presentation of the Virgin Mary
in the Temple on 21 November.

The appearance of light beams on the frescoes of the Virgin Mary on
these dates is the result of advanced architectural design, which aims to
emphasise these great feasts of the Theotokos.

If of course one bears in mind that when the sun’s rays entered the
church at this time during the Byzantine era they would also have illumi-
nated the clouds of smoke from the incense, then the atmosphere must have
been even more mystical.

This study examines the symbolic character of the light only in the
case of the frescoes of the Theotokos and the Archangel.

The investigation is being extended to cover the whole of the church’s
iconographic scheme.
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4. CONCLUSIONS

a) The alignment of the central axis of the church at an angle of 15°
NE determined the orientation of the windows with regard to the East and
the path of the sun on the horizon.

b) Because of the later interventions, and particularly those in the
openings of the sanctuary, the level of light in the sanctuary is reduced in
the mornings. At the same time, light beams are obstructed by the walled-
up lights of the windows and so the light does not reach frescoes in the
nave, as was originally intended.

The minor interventions in the windows of the dome do not have a
significant effect on its luminosity.

Furthermore, the nave did not use to be so bright as it is today. The
existence of screens in the windows reduced the amount of light entering
the nave, while also considerably reducing the amount of glare experienced
by visitors.

Therefore, what attracted the visitor’s gaze in the mornings was the
sanctuary apse and the dome; that is to say, the horizontal and vertical
axes of the church were accentuated.

The same conditions prevailed in the afternoons as well, until sunset.
At midday, however, particularly in winter when the sun is low on the ho-
rizon, apart from the vertical axis, the N-S axis (i.e. the axis between the
north and south cross-arms) is also highlighted.

¢) The specific orientation of the building, together with the propor-
tions that were given to the various architectural members and the concep-
tion and application of the two pairs of columns, determined both the
visual organisation of the space and the direction of the sun’s rays onto
certain points in the church’s interior and the frescoes.

In addition, we believe that the appearance of licht beams on the fres-
coes of the Theotokos and the Archangel highlight the feasts of the Virgin
Mary.

It is also noteworthy that lighting phenomena are observed more fre-
quently in the vicinity of the north pair of columns than in other parts of
the church. There thus appears to be an ‘inexplicable” concern for the light-
ing of the NW corner bay:.

We believe, therefore, that the solution — which is original in both con-
ception and execution — of erecting two pairs of columns instead of solid
piers is connected with the illumination of the site where the founder’s
tomb is supposed to be situated.



