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LOST VOICES OF HAGIA SOPHIA

Madieval Byzantine Chant Sung in the Virtual Acoustics of Hagia Sophia

CAPPELLA ROMANA

Alexander Lingas, music director and founder
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ICONS OF SOUND: HAGIA SOPHIA
AND THE SENSORIAL MANIFESTATION
OF THE DIVINE

Bissera V. Pentcheva

Singing is the exhalation of breath or pneuma in
Greek, where the same word also identifies the Holy
Spirit. The double semantics enables the perception
of singing as a form of inspiration and vivification.
The physics of this process only enhances this expe-
rience: the expelled breath is energy that propagates
in space and becomes consumed by the material
surfaces and bodies present in an interior space.
Chant creates icons of sound, audible and tactile,
since the sonic energy is both heard by the ears

and felt by the skin. But the images it carries do not
resolve themselves in the visible. The monumental
mosaics in Hagia Sophia, ordered by Emperor
Justinian (527-565), sustain this aniconic aesthetic.
They eschew the human figure and only show geo-
metric and vegetal motifs (Fig. 1). This original dec-
oration combined with the book-matched marbles
creates an interior where the divine is an abstraction
rather than a representation. Here sound and light
become the primary channels through which the
metaphysical can be felt.

Built in a swift campaign from 532 to 537, Hagia
Sophia overwhelms with its enormous interior. The
dome rises 56.60 meters above the floor and has a
maximum diameter of 31.87 meters. The height of
this space thus exceeds by far the tallest of medieval

Fig. 1 Hagia Sophia, 532-37 and 562, interior (© Erich
Lessing/Art Resource, NY)

cathedrals of Western Europe. The vast interior
volume of the nave is 255,800 cubic meters and is
covered with marble revetments. As a result, the
space is extremely reverberant; frequencies in the
range of the human voice can be sustained for up

to twelve seconds. And this makes the acoustics far
more reverberant or “wet” than the standard concert
halls, where four seconds is already considered ex-
treme. Hagia Sophia can house large audiences, over
16,000 people, thus transforming into a grand stage
for public ceremony and religious ritual.



Form dematerializes both in its sonic and optical
appearance in Hagia Sophia. The chant of the
cathedral’s élite singers is characterized with rich
use of melismas (multiple notes sung to a single
syllable or vowel) and intercalations (the insertion
of vocables — non-semantic syllables or vowels - in
the words as for instance xe xe [he he] or xa xa [ha
hal). These two types of ornamentation stretch

the sematic chains and challenge the access to the
meaning of words. The reverberant acoustics further
enhance this process of blurring of meaning, where
language is pushed beyond the register of human
speech. If the melismas and intercalations veil the
semantics of the chanted word and if the acoustics
further diffuse the semantic chains, the interior of
the Great Church is also designed to produce optical
correlates to these sonic phenomena. The marble,
gold, and sunlight make the divine visual but not
tied to anthropomorphic figuration or a fixed and
legible form. They create phenomena such as glitter,
shadow, and the paradoxical effect of dematerial-
ization of stone brought about by solidification of
bounded light (p. 12, fig. 1, and cover).

Form-dissolution also taps into the aesthetics of
coruscating water or marmarygma in Greek. The
root marmar- is in both marmaron (marble) and
marmarygma (glitter) and can be visually encoun-
tered in the book-matched marble of the wall revet-
ments and pavement. The dove-colored stone from
Prokonnéssos (also known as Marmara island in
the Aegean) is cut and splayed open so that its veins
form a continuous undulating contour evocative

of sea waves (Fig. 2). The glitter of the gold mosaic
completes this marmar-aesthetic adding temporality

and animacy to the static designs. This vision of the
quivering sea harmonizes further with the “wet”
acoustics of Hagia Sophia. And we know that the
perception of wet sound and shimmering radiance
conjured a vision of the divine. Pseudo-Dionysios
in his analysis of the liturgy (De caelesti hierarchia,
bk. 7, ch. 4) associates the presence of the Lord with
the “sound of many waters,” quoting Ezekiel 1:24
and The Book of Revelation 14:2 and 19:6 and with
the effusion of a powerful ray of light. Drawing on
the Old and New Testament conceptualization of
divinity as a bright and powerful voice, audible in
the streams of many waters, the Justinianic décor
and acoustics of Hagia Sophia gave this conceptual
theophany sensorial reality.

In his sixth-century description of the Great
Church, Paul the Silentiary wrote how the chant
of the élite choir singing from the ambo mixed the
human voice (phoneé) with the divine utterance

Fig. 2 Book-matched marble revetment in Hagia Sophia,
532-537 and 562 (Photo: Bissera V. Pentcheva)
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Fig. 2 atiom of the Cross from the ambae of

Magia Sophia, Valican Cily, BAV, ME G 1603, poss. ca oo

{omphe) making Christaurally present like un icen
of sound: “In its center the God-fearing choristers
[pmnnapaelad) of Christ [give presence through] their
yoice Lo the diving sound (onphe) of immaculate
breath/Spirit thal proclaimed the hurman childbirth
of Christ among men” (Paul, Descriptio amboiis. 1L
3o-32). Omphi is a Homeric word; it designates the
voice that s beyomd the human register of speech:
metaphysical und incomprehensible, The synergy
between the reverberant acoustics and the élite
choir of the psaltai singing with rich melismas and
intercalations could simulate this divine vmphe,
producing a reverberant, bright sound wheoe mean-
ing is blurred. The metaplysical association of this
resonant voice of the Grear Church can be grasped
from the term used to designate the &lite singers:
hypmeogulod. Polof can be Lranskaled as both "ingers™
and “universal axds,” or “pivots” around which the
earth or other celestial bodies revolve, Thus the song
they produced sonified the so called misica num
e or music ol the celestial spheres.

The important vole of the élile choir was bolstered
by the place from which they sang: the ambe or
platform. This was an alabaster or onyx structure
set under the Eastern periphery of the dome. Tts
ellipsoidal plalform was supported on eighl columns
and had twer staircases aligned along the cast-woest
axis (Figs. 3-4). A corridor cirded around the ambo
and stairs; this feature allowed the psaltai and dlergy
1o move arcund the platfonm and o fake lurns in
using it te project their voices from theee, When
they sang their solo parts, the psaltiaf ascended the
steps. As they expelled their breath in the air under
the dome, they prodoced a “eolumn,” or polos, of
sanic cnergy, rising from carth to heaven, which
activated the acoustics of the dome.

Raised over fifty-six meters above the floor, the
cupola reflects and scatters the sound waves overa
much wider area of the floor, The dome is especially
reflective ol high-freguency sound, reinforcing
these particular harmonics in the interior. The
shape of the cupola can both concentrate and scat-
ter the sound energy. 'This phenomenon stivs the
synesthetic eflecl of anral and optical hrighUness as
it combines the acoustic reflection with the visual
reflection of light off the gold mosaic surface of the
dome, As aresult, the sonic and visual brightness in
[Tagia Sephia acls as a mirror rellecling the imag-
ined splendor of the angelic choirs (Tig, 1).

Twor chants in this album, the toparion Sdson Kyprie
tor laon sen ar “Lord, save your people” and konta-
kiom Ho hypstiess en td Stawrd or “Lifted up on the
Cross,” were composed specifically lor Hagia Sophia
when the Feast of the Bxaltation of the Cross was



introduced in cathedral liturgy in 628. The aural- tering of these impacts, some of this bright acoustic

izations of these hymns in the acoustics of Hagia energy transforms into a “waterfall” of glittering
Sophia allow contemporary listeners to hear how the ~ golden sound. This phenomenon produced by the
singing of the high notes imbued in the melismas ornament and the melodic form concentrate atten-
and intercalations create a sonic attack on the dome. tion on words that express divine agency: eulogéson
As a result of the concentration, reflection, and scat- “bless” in the troparion and echoein “may they have”

A st and cioarm

Fig. 4 Hagia Sophia, 537 axonometric drawing of the interior. From R. Mainstone, Hagia Sophia: Architecture, Structure, and
Liturgy of Justinian’s Great Church (London: Thames & Hudson, 1988), fig. 252. (Reproduced with permission of Mainstone.)
7



NS

Fig. 5 Hagia Sophia, reconstruction of a view from above,
revealing the organization of space under the dome (©

Lars Grobe, Oliver Hauck, Martin Kim, Andreas Noback,
Rudolf H.W. Stichel, Helge Svenshon, Technische Universitt
Darmstadt)

in the kontakion. The Lord’s blessing reifies in the
space as a sonic reverberation, a glittering golden
blessing “raining” from the dome (Figs. 1, 5). These
are ephemeral effects produced by the acoustics of
the space. They are examples of the metaphysical as
a temporal phenomenon activated in the interior
through human agency: chant.

The double semantics of the Greek word pneuma,
meaning both “breath” and the “Holy Spirit,” helps
recognize the synergy that exists between human
voice, architectural acoustics, and the imagined
divine response. The interaction between voice

and building is what gave the name of our project
“Icons of Sound (2008-present),” which I, Bissera
Pentcheva (professor in the Department of the Art
and Art History) co-direct with electrical engineer
Jonathan Abel (Center for Computer Research in
Music and Acoustics) at Stanford University. Our
goal has been to restore the lost voice of Byzantium’s
cathedral. The interior of Hagia Sophia has been

off limits for any performance by the human voice
since 1935, when Kemal Atatiirk, founder and first
president (1923-1938) of the Republic of Turkey,
secularized this mosque. By turning the space into
amuseum, Atatiirk suppressed the Islamic religious
identity of the Ottoman past and proclaimed in

its stead the new secular identity of the nascent
republic. In recent years, due to politics leading to
increased Islamicization, these restrictions have
been lifted allowing Quranic recitations to take place
in the interior. But these changes have not led to
any loosening of the ban placed on Orthodox chant.
Digital technology has been the only means for
“Icons of Sound” to reconstruct how the cathedral



music would have sounded in this interior. In this
decade-long research, we have collaborated closely
and fruitfully with Cappella Romana. We started
with a recording session in 2011, followed by two
concerts (2013 and 2016) at Stanford’s Bing Hall in
which the performances were imprinted live with
the acoustics of the Great Church.

This album, recorded following the 2016 Bing Hall
performance, pairs Cappella Romana’s singing of the
services for the Feast of the Exaltation auralized in
the acoustics of Hagia Sophia with a documentary
film “The Voice of Hagia Sophia” that traces the his-
tory of the building and the activity of the interdisci-
plinary project “Icons of Sound.” The dissolution of
linear progression of time, the blurring of semantics,
and the transformation of the void under the dome
into a cascade of bright acoustic waterfall are aspects
of this sensorial manifestation of the metaphysical
in the interior of the Great Church. This package

of music and film offers an experience - sonic and
visual - that allows the listener and viewer to tran-
scend the textual and plunge into the rich sensorial
realm of the past culture of Byzantium.
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Cappella Romana

Its performances “like jeweled light flooding
the space” (Los Angeles Times), Cappella
Romana is a professional vocal ensemble
dedicated to combining passion with
scholarship in its exploration of the musical
traditions of the Christian East and West,
with emphasis on early and contemporary
music. The ensemble is known especially for
its presentations and recordings of medieval
Byzantine chant (the Eastern sibling of

Gregorian chant), Greek and Russian Orthodox

choral works, and other sacred music that
expresses the historic traditions of a unified
Christian inheritance. Founded in 1991,
Cappella Romana has a special commitment
to mastering the Slavic and Byzantine musical
repertories in their original languages, thereby
making accessible to the general public two
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David Krueger

Emily Lau

Kerry McCarthy

Mark Powell

Catherine van der Salm
David Stutz

great musical traditions that are little known in
the West. The ensemble presents annual concert
series in Portland, Oregon, Seattle, Washington,
and San Francisco, California, in addition to
touring nationally and internationally, most
recently to Hungary, Serbia, and the UK. Critics
have consistently praised Cappella Romana for
their unusual and innovative programming,
including numerous world and American
premieres. Cappella Romana has released more
than twenty recordings.

Right: Cappella Romana in concert at Stanford’s
Bing Hall, Photograph by Fernando Lopez-Lezcano,
CCRMA, Stanford University.
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LOST VOICES OF HAGIA SOPHIA

Alexander Lingas

Voices in Hagia Sophia

For over a millennium, Constantinople (modern
Istanbul) was the capital of the East Roman Empire,
also known as the Byzantine Empire after the City’s
ancient name, Byzantium. Emperor Justinian I
(527-65) constructed as the empire’s cathedral the
extant basilica of Holy Wisdom (Hagia Sophia) to
replace an older church destroyed in the wake of
civil unrest. With his Great Church Justinian inau-
gurated what Robert Taft has called the “Imperial
Phase” of Eastern Christian liturgy. In the year 535
he decreed that worship at Hagia Sophia and its
three dependent churches was to be sustained by
no fewer than 425 people - 60 priests, 100 deacons,
40 deaconesses, 90 subdeacons, 110 readers, and

25 cantors (psaltai) — a number increased to 525 by
Heraclius I (610-41).

Between the sixth century and the interruption of
Constantinopolitan cathedral worship by the period
of Latin rule (1204-61) that followed the Fourth
Crusade, nearly everyone praying at Hagia Sophia
sang at least occasionally. The group of twenty-five
cantors was its musical élite. In addition to singing
as a choir, they provided the institution with soloists,
some of whom were eunuchs (castrati, as they would
be known centuries later in Italian opera), and
directors skilled in the lost Byzantine art of choral
conducting (cheironomia). The numerous male

Fig. 1 Hagia Sophia, 532-37 and 562, interior (The Byzantine
Institute and Dumbarton Oaks Fieldwork Records and
Papers, ca. late 1920s-2000s, MS.BZ.004). Photograph:
Courtesy of Image Collections and Fieldwork Archives,
Dumbarton Oaks, Trustees for Harvard University,
Washington, D.C.)

readers closely supported the psaltai in rendering
the antiphonal psalmody that dominated the daily
cycle of prayer at Hagia Sophia, while at certain
times the deaconesses of the Great Church formed
a female vocal ensemble. Ordinary members of the
congregation participated by singing responses to
the litanies, prayers, and blessings of deacons and



priests, as well as by joining in with the refrains of
psalms and hymns chanted by choirs and soloists. A
choir of boys from the imperial orphanage assisted
cathedral personnel in festal worship, as did singers
from nearby monasteries. Monks appear also to
have contributed substantially to the provision of
sung devotions that filled gaps between major ser-
vices at Hagia Sophia.

Taken together, these professional and amateur sing-
ers - clergy, monastics, and laity, men, women, and
children - provided worship at Hagia Sophia with
considerable sonic and musical variety. Particularly
remarkable for listeners accustomed to the sound of
modern male choirs singing Byzantine chant is the
mixing of high (eunuch, female, and child) and low
voices. This feature of medieval church singing in
Constantinople, noted with approval in the twelfth
century by the visiting French cleric Odo of Deuil,
is reflected on this recording by the participation of
male and female singers.

1t
P

The C Cathedral Rite

Cathedral worship in Constantinople prior to 1204
had three major components: 1) the Eucharist or
Communion Service, called the “Divine Liturgy”
by modern Orthodox and Byzantine-Rite Catholic
Christians; 2) what modern scholars have named
the “stational liturgy” of Constantinople, a system
of processions that linked Hagia Sophia to churches
and civic sites located throughout the imperial
capital; and 3) a cycle of services performed daily at
particular hours and known collectively in English

15

as the “Divine Office” or “Liturgy of the Hours,” of
which Vespers (at sundown) and Matins (Greek
“Orthros,” at dawn) were the most important.

The three forms of the Divine Liturgy celebrated at
Hagia Sophia are essentially those maintained today
by churches of the Byzantine rite: one attributed

to St. Basil the Great of Caesarea that served as

the primary form of Eucharist through the tenth
century; another attributed to St. John Chrysostom
that is structurally identical to that of St. Basil, dif-
fering mainly in the relative concision of its prayers;
and the Divine Liturgy of the Presanctified Gifts,
enabling the distribution of previously consecrated
Holy Communion after Vespers during periods

of fasting. Although the last vestiges of the public
stational liturgy of Constantinople vanished with
the Ottoman conquest of 1453, elements of its char-
acteristic service of three antiphonal psalms have
survived in contemporary Byzantine worship, most
notably as the introduction to most Greek celebra-
tions of the Divine Liturgy.

The Divine Office of Hagia Sophia, originally called
the Ecclesiastés but known in later Byzantium as the
Asmatiké akolouthia (“Sung Office”), disappeared
with the fall of Byzantium and has left few audible
traces on modern Eastern Christian worship. While
the presider’s prayers of the Ecclesiasteés are regularly
used during the modern Byzantine offices of Vespers
and Matins, most of them are usually recited silently
by the celebrant as texts unrelated to those offices’
sung or said content. Originally, however, these
prayers occupied particular places in the daily cycles
of the Sung Office of Hagia Sophia, the services of



which long sustained patterns of Christian worship
formed in the great urban basilicas of the Late An-
tique Mediterranean.

Ancient bishops such as Ambrose, Basil and, in
Constantinople, John Chrysostom had promoted
methods of singing the psalms and other chants
from the Bible that featured refrains facilitating the
active participation of their congregants. Faithful to
these traditions, singing in the Constantinopolitan
Ecclesiastes consisted mainly of biblical psalmody
performed by soloists, choirs and the congregation
in permutations of call and response. In responsorial
psalmody a body of singers responded to a soloist,
whereas in antiphonal psalmody alternating groups
of singers responded to each other.

Little more than a century after the Spanish pilgrim
Egeria had observed similar popular psalmody

in the cathedral worship of early fifth-century
Jerusalem, cantors there had begun to replace
simple refrains with sets of newly composed
hymns. Starting in the seventh century, churches
and monasteries in Constantinople began to adopt
the rich tradition of hymnody developing around
the Book of the Hours (Horologion) of Jerusalem,
thereby forming the basis for the hybrid Divine
Office of the modern Byzantine rite. At Hagia
Sophia, daily worship largely retained its archaic
patterns of biblical psalmody punctuated by refrains
until the Fourth Crusade. By the twelfth century,
however, ritual conservatism in the Rite of the
Great Church seems, especially on major feasts, to
have been counterbalanced somewhat by musical
embellishment of the old psalmodic forms.

Chant Books of the Great Church

Musically notated sources for the Rite of the

Great Church of Hagia Sophia are today few in
number, with surviving manuscripts coming
primarily from the edges of the Byzantine world.
Most copies of the Asmatikon and the Psaltikon,
musical collections containing respectively choral
and solo chants from the Constantinopolitan
cathedral rite, are thirteenth-century manuscripts
produced in southern Italy (Magna graecia) for
Greek monasteries that combined the liturgical
traditions of Constantinople and Jerusalem in their
worship. Monks there also transmitted a related
repertory of melodically sophisticated chants they
called the Asma (“Song”). Their melodies reflect
the emergence of the “kalophonic” (“beautiful
sounding”) style of chant that became a mature
compositional idiom in late thirteenth- and early
fourteenth-century Constantinople with the works
of John Glykes and John Koukouzeles, and of Xenos
Korones, who served as a soloist and choir-leader at
Hagia Sophia.

One feature of the kalophonic style is the extensive
use of vocables, syllables without evident semantic
meaning previously used in limited ways within
Byzantine chant. Soloists, for example, were ac-
customed to intoning chants with apechémata,
brief musical formulas on vocables that announce
the current mode or scale degree (ananéanes, for
example, outlines the descending fifth from A to D
in Mode 1). Choral chants of the Asmatikon often
feature vocables as points of articulation within
the long musical phrases of melismata (settings of



a syllable of text to multiple notes). Composers of
kalophonia went further, augmenting texted works
with teretismata (extended passages of vocables such
as “te-re-re” or “to-to-to”) and even writing abstract
musical works usually called kratemata (“holders”).

One reason for the small number of surviving man-
uscript sources for the original rite of Hagia Sophia
is that after 1261 the cathedral adopted a version of
the Palestinian Divine Office as its standard format
for daily prayer. The Sung Office was relegated to
occasional celebration, usually with the addition of
a few hymns from the Hagiopolite (“from the Holy
City; i.e. Jerusalem) tradition. Changing musical
tastes also seem to have played a role, since by the
middle of the fourteenth century the old solo and
choral repertories of the Asmatikon and Psaltikon
had largely been displaced even when they remained
liturgically useful. Nearly everywhere cantors

were chanting instead the newer compositions of
Koukouzeles, Korones, and their successors, leaders
of what Edward Williams has called “a Byzantine
ars nova.”

The one significant exception to this was the pro-
vincial cathedral of Hagia Sophia, Thessalonica,
where the Sung Office remained in regular use
until the Ottoman conquest of the city in 1430. It

is thanks to the persistence of the Thessalonians in
maintaining their ancient traditions that we possess
music for the two-week cycle of psalmody for the
daily offices of the Ecclesiastés in Athens, National
Library of Greece 2061 and 2062, a pair of manu-
scripts copied, respectively, in the early fifteenth and
early fourteenth centuries. Priceless also for their

rich witnesses to the form, content, and meaning of
the Sung Office are the service books and liturgical
commentaries of Saint Symeon, a Constantinopoli-
tan monk who served as Archbishop of Thessalonica
from 1416/17 to 1429.

Chants for the Exaltation of the Holy Cross
at Hagia Sophia

This recording contains chants for one of the great-
est solemnities in the yearly cycle of worship at Ha-
gia Sophia: the Exaltation of the Precious and Holy
Cross. The background to this commemoration is
summarized in the brief notice for 14 September
contained in the modern Greek Horologion:

The blessed Helen, mother of Constantine the
Great, looked for the Cross in Jerusalem and
found it buried in the earth about the year 325.
Then the people, seeing it elevated on the ambo
by the then patriarch of Jerusalem Makarios,
cried out, “Lord, have mercy!” Note that after
its finding, part of the precious Cross was taken
to Constantinople as a blessing, while the rest
was left in Jerusalem. There it remained until
the year 614, when the Persians, ravaging Pales-
tine, took it back to their own country (January
22nd). But later, in the year 628, Herakleios led
an army against them, took the precious Cross
back again and brought it to Constantinople.
(Trans. Archimandrite Ephrem Lash)

As indicated here, the feast’s origins are to be found
in the establishment of Jerusalem as a site of Chris-



tian pilgrimage by Emperor Constantine I and his
mother Helen, who is credited with finding the
Cross upon which Jesus Christ was crucified. Com-
memoration of the Cross on 14 September was an
outgrowth of anniversary celebrations for the Con-
stantinian Church of the Resurrection in Jerusalem
(known today as the Holy Sepulchre) on 13 Septem-
ber. A distinctly Constantinopolitan tradition of the
“Exaltation” (“Hypsosis”) of the Cross emerged only
after Heraclius I recovered the Cross from the Per-
sians and transferred it to his Great Palace in Con-
stantinople. Less than a decade later the southern
provinces of the East Roman (Byzantine) Empire
were overwhelmed by Arab invaders and Jerusalem
surrendered to Caliph Umar. In the centuries that
followed, the Cross served two functions: as a sacred
object offered to the public at certain times of the
year for veneration in Hagia Sophia along with other
relics of Christ’s Passion, and as a symbol of impe-
rial power deployed in court ritual and on military
campaigns.

One annual five-day period of veneration climaxed
on 14 September with a ceremony held at the end
of morning prayer in Hagia Sophia. Recalling the
story of Makarios of Jerusalem, the patriarch of
Constantinople slowly lifted the Cross over his head
in blessing as Kyrie eleison was chanted hundreds
of times. Two strands of thought are evident in

the psalms and hymns accompanying this ritual

of the Exaltation: one traceable to Jerusalem that
focusses on the Passion and Resurrection of Christ;
and another reflecting the geopolitical events of the
seventh century that left Byzantium as the guardian
of Christendom’s eastern frontier with Islam.

The first two chants on this recording are antiphonal
psalms from the service of Vespers celebrated in the
rite of the Great Church on the eve of the Exaltation.
The psalms that opened evening prayer at Hagia
Sophia were begun by soloists, who interrupted a
litany to announce the refrain and started the an-
tiphon itself by intoning the first line of its biblical
text. The bulk of an antiphon’s text was rendered by
two choirs singing in alternation, with each verse
punctuated by the refrain. On feast days the Final
(Telutaion) Antiphon of these opening psalms fea-
tured a text appropriate to the occasion, in this case
Psalm 98:9: “Exalt the Lord our God: and fall down
before his footstool, for he is holy.” Rubrics in south
Italian manuscripts indicate that the final antiphons
of festal cathedral Vespers used to feature a complete
psalm, whereas the late Byzantine setting sung here
jumps straight from its single verse to a concluding
doxology (“Glory to the Father...”).

The origins of the Ecclesiastés in the popular psalm-
ody of Late Antiquity is more fully revealed in the
Kekgragarion, a term referring collectively to Psalm
140, the invariable lamplighting psalm of Vespers in
the rite of Hagia Sophia, and its appointed refrain
of the day. Most manuscripts containing music for
Constantinopolitan Vespers of the Exaltation pro-
vide a tuneful setting in a mode roughly equivalent
to C major and a refrain praising the Resurrection
of Christ that was regularly employed on Saturday
evenings. For this recording, however, we follow the
witness of two Thessalonian sources - the musical
manuscript Athens 2062 and Athens 2047, manual
of cathedral liturgy edited by Symeon of Thessalon-
ica — that offer instead a more austere and probably



older Kekgragarion in the Second Plagal Mode (Figs.
2-3). Its refrain, introduced by the soloist and then
picked up by the choirs (and congregation), is a
sober evening hymn also used for the same purpose
at Vespers on ordinary Thursdays. Near the end of
the psalm (abbreviated on this recording), the choirs
pause briefly to signal the arrival of a procession

of the higher clergy at the gates of the sanctuary,
after which the singing resumes to accompany their
entrance into the apse.

Like the sung office of Vespers, the morning service
of Orthros in the rite of Hagia Sophia was dom-
inated by biblical psalmody with the addition of
only a few short hymns used mainly as refrains. Yet
from at least the twelfth century, churches using the
Constantinopolitan cathedral rite on 14 September
celebrated a hybrid version of Orthros with a special
series of twelve antiphons integrating hymnody
from the rite of Jerusalem. In late Byzantine musical
manuscripts the seventh antiphon in this series
begins with an anonymous kalophonic compo-
sition labeled “old” (palaion) that vastly expands

its introductory verse with textual repetitions and
teretismata. The following choral rendering of the
verses of Psalms 109-111 (abbreviated on this record-
ing) begins in the usual Constantinopolitan manner
with the single refrain “Alleluia” Near the midpoint
of Psalm 111 this refrain is displaced by a series of
hymns from the rite of the Holy City: Ode 4 of the
Kanon of the Exaltation by Kosmas of Jerusalem

(ca. 674—ca. 752), which consists of a model stanza
(heirmos) and a series of metrically identical hymns
(troparia). Kanons may feature up to nine odes, each

of which corresponds to one of the nine biblical
canticles of the morning office in the Palestinian
Book of the Hours.

Musical manuscripts provide up to ten chants for
the ceremony of the Exaltation of the Cross, from
which we have selected two of the most common
texts praying for the security of the Roman state
and its emperors: “Lord, Save Your People,” heard
in both its standard and Asmatikon melodies, and
the short choral version of the kontakion prologue
“Lifted Up on the Cross.” We then sing the first of

a series of hymns for the veneration of the Cross

by Emperor Leo VI (“the Wise”, reigned 886-912),
whose text alternates between the themes of salva-
tion through the Passion and Resurrection of Christ
on the one hand, and the wars of Byzantium with
the Arabs (“the people of Ishmael”) on the other, be-
fore closing with a collective plea for divine mercy.

On 14 September the Divine Liturgy began immedi-
ately after the Exaltation and veneration of the Cross
with “Your Cross We Worship,” an ancient hymn
from Jerusalem known also in the Latin West. Re-
placing the usual Trisagion Hymn (“Holy God, Holy
Strong, Holy Immortal, have mercy on us”), it was
performed in alternation between the higher clergy
in the sanctuary and the choirs stationed at the
ambo, a raised platform in the nave. Byzantine mu-
sical manuscripts transmit two kinds of settings of
this chant: a simple one for “common” (koinon) use,
sung here by the higher clergy, and the florid choral
version of the Asmatikon. The choir leaders may

be heard guiding their singers with sung directions
(“The Second” and “The Third”), only the last of
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Fig. 2 First verse of the Kekgragarion (Ps. 140) “Lord I have called to you, hear me. Give heed to the voice of my supplication
when I call upon you” and its refrain “It is only to you, O Lord and Master, that we send up our evening hymn: have mercy on

us” From MS Athens 2062, f 54r, reprinted with permission.

which (“Dynamis,” roughly “[With more] Strength”)
is still heard in modern Greek practice.

Similar in form to the Gradual of the Roman rite,
the Prokeimenon is a responsorial chant that fol-
lowed the blessing of the assembly by the patriarch
from his central place in the synthronon, a ring of
seats for the higher clergy set in the apse. Led by
soloists from the top of the ambo, the prokeimenon
(“Exalt the Lord Our God”) is drawn from the same
psalm as the Final Antiphon heard at Vespers the
previous evening. In a full celebration of the Divine
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Liturgy, the prokeimenon is followed by a reading
from the First Epistle of Paul to the Corinthians,
then the Alleluiarion (another florid responsorial
chant with verses from Psalm 73 and the choral re-
frain “Alleluia”), then the chanting by a deacon of an
abbreviated version of the Passion of Christ drawn
from the Gospel of John, and several litanies.

In the Divine Liturgies of Saints Basil and John
Chrysostom, the Cherubic Hymn is a chant that ac-
companies the Great Entrance, a solemn procession
of the unconsecrated gifts of bread and wine from
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the place of their preparation to the altar. The hymn
exhorts worshippers to “lay aside every care of this
life” as heavenly and earthly liturgy become united
“in a mystery;” ideas portrayed in song through elab-
orate and, in some versions, virtuosic melody. The
most elaborate of its oldest musical settings is la-
belled “Asmatikon” in manuscripts of the fourteenth
and fifteenth centuries. Possessing a complex textual
tradition with many variants and optional insertions
by late Byzantine composers, it is divided into five or
more sections for choirs and soloists. Manuscripts of
the thirteenth century transmit the choral and solo
parts in separate collections, with the former con-
tained in the Asmatikon and the most of the latter

in the Asma; the exception is a brief solo passage
that first appears in a fourteenth-century Akolouthia
(“Services,” or “Offices”) manuscript. On 4 Novem-
ber 2016 Cappella Romana performed at Stanford
University a full reconstruction of the “Asmatikon”
Cherubic Hymn drawn mainly from thirteenth-
century south Italian sources that lasted 22 minutes.
For reasons of space in the CD format the present
recording contains the complete choral music of the
Asmatikon and an excerpt from the third solo sec-
tion from the Asma. The soloist begins with ecstatic
wordless singing on vocables that leads into the
concluding line of the Cherubic Hymn, from which
the choir repeats the “Alelluia” as a musical coda.

The final variable psalmodic chant of the Divine Lit-
urgy is the Communion Verse, a single line followed
by “Alelluia” that originally served as the refrain for
an antiphonal performance of an entire psalm. In
the tenth century two communion verses were used
at Hagia Sophia for the Exaltation of the Cross, the

first (and apparently original) of which is that sung
on ordinary Sundays: “Praise the Lord from the
Heavens” (Ps. 148:1). The second chant, offered as

a bonus track on the Blu-ray™ disc, is transmitted

in the Asmatikon and modern service books of the
Byzantine rite: “The light of your countenance, Lord,
has been signed on us” (Ps. 4:7b).
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BYZANTINE CHANT IN THE SIMULATED
ACOUSTICS OF HAGIA SOPHIA

Jonathan S. Abel and Elliot K. Canfield-Dafilou

The performance and experience of music is
heavily influenced by the space in which it is
heard—halls, churches, and even rooms all have
their distinctive “sound.” As a listener, it is just

not possible to separate a sound from the space

in which it was created. This is because sound
arriving at a listener’s ears comes from thousands
of reflected and diffracted paths in addition to the
sound directly radiated from the source. In a large,
highly reflective building such as Hagia Sophia, the
overwhelming majority of acoustic energy heard
by a listener arrives after substantial interaction
with the architectural features and objects in the
space. This sound encodes the size, materials, and
geometry of the space: in Hagia Sophia the listener
is enveloped by waves of diffused arrivals emerging
from the colonnades, sparkling reflections raining
down from the dome and semi-domes, and pulses

of acoustic energy from the apse and Imperial Gate.

The experience of hearing chant in Hagia Sophia is
almost that the building itself is singing.

Hagia Sophia is so reverberant and prolongs sound
so significantly, that it shapes the way the chanters
perform. Its more than 10 seconds of reverberation
sets the slow tempi of the music and guides the
musical phrasing as the notes linger and overlap

in time. The long decay time and bright reflections

from the domes create a dense resonance structure
that invites the production of glittering high-
frequency harmonics. Add to that the involvement
of sound from the domes and colonnades, and the
result is a unique sonic experience.

Near the center of the Byzantine Empire, Hagia
Sophia was once the largest building in the world.
Much music was naturally written to be performed
in Hagia Sophia due to its religious significance in
the Orthodox Church. During a large portion of the
last six centuries, Hagia Sophia served as a mosque,
and today it is a UNESCO world heritage site and

a museum. The music you hear on this album,
while meant to be performed in Hagia Sophia,
cannot be sung there today. Instead, we used virtual
acoustics: microphones, loudspeakers, acoustical
measurements of Hagia Sophia, and signal
processing to allow Cappella Romana to record and
perform this music in a simulated Hagia Sophia.

In the following, we explore the transformation
of the singing voice by Hagia Sophia, study the
acoustics of Hagia Sophia, and describe the
technology behind our simulation of the sound
of Hagia Sophia for this album. We also point to
features of Hagia Sophia’s acoustics that can be
readily heard on this album.

We start our exploration with the spectrogram
images. The first pair of images in Fig. 1 come from
the first track on the album, “Final (Teleutaion)
Antiphon before the Entrance” The deacon intones
“Again and again in peace, let us pray to the Lord,”
("Ett ko €11, & eiprjvn Tod Kupiov Senbapev / Héti
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kai héti, en eiréné tou
Kyriou deéthomen) and the
choir responds “Lord have
mercy” (Kbpte, éAénoov /
Kyrie, eléison).

Each image displays the
waveform as a white trace
across the top, indicating
the pressure variation over
time that is sound. The
lower portion of the image
displays a spectrogram
which shows sound
energy as a function of
frequency across time,
where quiet signals are

in black to magenta and
loud parts are in yellow.
The spectrogram shows
the melody and harmony,
much like a musical score.
It also displays acoustical
features of the specific
performance, such as
vibrato, pitch glides, and
accents.

The upper image

was recorded using
microphones placed close
to each singer’s mouth.
This is to capture only the
“dry” voices and not the
acoustics of the room. The



Fig. 2. Spectral impulse response.

plot clearly shows word breaks, and an increased
amplitude as the choir joins the soloist.

The lower image is of the dry recording transformed
by the acoustics of Hagia Sophia. It is clear that the
reverberation smears the words and phrases in time
making them run together and overlap. Phonemes
that were distinct, each with their own pitch in time,
are now blurred together and heard polyphonically.

In large, reverberant spaces, there is often a
perception of motion associated with sound. This is
partly a result of the reflection structure of the space,
with energy coming from different surfaces about
the listener arriving at different times. This effect is
hinted at in the pair of images in Fig. 1. In the dry
recording, the soloist’s frequency components are
fairly solid in color representing relatively constant
amplitude. In contrast, the corresponding frequency
components in the reverberated recording are

more irregular and scalloped. This is because the
reflections arriving at different times are mixing.
When reflections overlap in time, they sometimes
align and enhance each other, but other times cancel
and diminish each other. This natural phenomenon

of amplitude variation gives the listener a perceptual
sense of movement.

To further explore how Hagia Sophia processes
sound, consider a particularly simple sound called
an “impulse:” a pulse so short in duration that
details of its shape can’t be heard and are irrelevant.
Such a pulse produced in Hagia Sophia from the
ambo and heard under the edge of the main dome
generates the waveform shown in Figure 2, a so-
called impulse response. The impulse response is
comprised of a direct path at 10 ms, a number of
early reflections, including from the main dome
near 300 ms, and a lingering, noise-like late-field
reverberation. The associated spectrogram shows
prominent reflections as vertical features, and the
late-field reverberation fading over 10 seconds or so
in the mid frequencies, and decaying more quickly
at high frequencies.

These impulse response features also appear in the
spectrograms of Fig. 1. For example, we see the
mid-frequency harmonics significantly extended
by Hagia Sophia, while the high-frequency /s/ (the
consonant sound “sss”) near 11 seconds is extended
by a more modest extent.

To simulate the great church for this album, we
measured and analyzed impulse responses between
the location of a privileged listener and points
around the ambo and along a line from the ambo
to the apse, similar to where the choristers, soloists,
deacons, and priests would be during a service.
These measurements were taken using a spatial
microphone array having four directional elements

in a tetrahedral configuration. Doing so allowed us
6



to infer the arrival direction of the reflections and
reverberation impinging the array. In Fig. 3, these
arrival directions are displayed in plan and elevation
views as lines extending from the listener position in
the direction of the arrival, with lengths indicating
the energy of arrival and color-coded according to
time of arrival. Note how arriving energy is first
focused on the source (which is located in front

and to the side), and then blooms to surround the
listener, enveloping them with reflections from the
colonnades and dome, the apse, and eventually the
Imperial Gate.

To simulate the acoustics of Hagia Sophia, consider
that the building processes sound in the same way,
generating the same reflections and reverberation,
irrespective of the sound source. In this way, we can
take our understanding of what Hagia Sophia does
to an impulse and apply it to chanting voices.

Because Hagia Sophia’s reverberation is so rich and
long lasting, and the extent to which it influences
performance decisions is so great, the performers
of Cappella Romana needed to record this music
in the acoustics of Hagia Sophia—they needed to
react to and interact with the acoustics of the space
while they perform. We used close microphones to
record the dry vocal signals and used fast, real-time
convolution based on our acoustical measurements
of Hagia Sophia to create live auralization

signals. These reverberant signals were played

out loudspeakers while the ensemble performs so
they could hear themselves in the simulated Hagia
Sophia. In this way, the vocalists could tailor their
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performance to the acoustics of Hagia Sophia even
though they were in a recording studio.

In addition to the close microphones, the
performances were recorded with room
microphones positioned to capture a relatively dry
mix of the full ensemble. To produce the final stereo
and surround mixes, these room microphones and
close microphone signals are combined, spatialized
with panning, and re-auralized with directional
impulse responses from the Hagia Sophia acoustical
measurements. The end result is an enveloping,
spatial experience.

As you enjoy listening to this album, here are a few
things to attend to:

« Listen to how the vocalists use the building as an
instrument. The long reverberation time dictates
the slow tempi, and the musicians tune their
harmonies to the resonances of Hagia Sophia.
The isons (drones) fill the space, much like an
organ, and the other voices rest on top of this
bed. When the vocalists stop singing, hear how
the sound lingers for more than 10 seconds as
Hagia Sophia’s reverberation rings out.

« Iflistening in surround sound, allow the music to
wash over you like water. Notice how reflections
off the colonnades, dome, apse, and imperial gate
envelope you. These architectural features are
audible at different points in the reverberation
as the sound ricochets through the space. The
sound has movement even though the musicians
do not move. Notice how the reflections from the
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dome come from above. They sparkle and elevate
the music.

« While much of the action occurs on and around
the ambo near the center of Hagia Sophia,
some of the roles sung by members of Cappella
Romana, such as the deacon and priest, are
positioned at different spatial locations in the
chancel between the ambo and the apse. The
voices at these locations sound more diffuse and
distant due to the acoustics of these locations.

We hope you enjoy this recording.
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From the Office of Sung Vespers

1
The final antiphon before the entrance

Deacon: Again and again in peace, let us pray to
the Lord.

Choir: Lord, have mercy.

Deacon: Help us, save us, have mercy on us, and
keep us, O God, by your grace.

Domestikos: The Universe. Alleluia.

Deacon: Commemorating our all
holy, pure, most blessed and glorious
Lady, Mother of God and Ever Virgin
Mary, with all the Saints, let us entrust
ourselves and one another and our
whole life to Christ our God.

Choir: To you, O Lord.

Priest: For to you belong all glory,
honor and worship, to the Father, the
Son and the Holy Spirit, now and for
ever, and to the ages of ages.

The Choir Leader: Amen. Exalt the Lord our God:
and fall down before his footstool, for he is holy.
Alleluia.

The choirs. Exalt the Lord our God: and fall down
before his footstool, for he is holy. Alleluia. Glory
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to the Father and to the Son and to the Holy Spirit.
Both now and for ever, and to the ages of ages.
Amen. Alleluia.

2
And immediately the Choir Leader [sings]

the Kekragarion

It is only to You, O Lord and Master, that we send
up our evening hymn: have mercy on us.

The choirs alternately

Lord I have called to you, hear me. Give heed to the
voice of my supplication when I call upon you. It is
only to You, O Lord and Master...

Let my prayer be directed towards you like incense;
the lifting up of my hands like an evening sacrifice.
It is only to You, O Lord and Master...

Set a guard, O Lord, on my mouth: and a strong
door about my lips. It is only to You, O Lord and
Master...

They will hear my words for they are sweet: as a clod
of earth is crushed upon the ground; their bones
have been scattered at the mouth of Hell. It is only
to You, O Lord and Master...
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Having sung the verse They will hear my words the
chanters quiet themselves, and the deacon, gesturing
with the censor in the middle [of the church], exclaims:

Wisdom, arise.

The first choir leader, venerating the holy icons and
the hierarch, summons the priests and chants aloud
the introit:

Choir leader: For my eyes look to you, O Lord, my
Lord: I have hoped in you, do not take away my soul.
It is only to You, O Lord and Master, that we send
up our evening hymn: have mercy on us.

From the Office of Sung Matins (Orthros)

Antiphon 7 with Ode 4 [of the Kanon of the Feast by
Kosmas of Jerusalem], Mode plagal 4

3

Deacon: Again and again in peace, let us pray to
the Lord.

Choir: Lord, have mercy.

Deacon: Help us, save us, have mercy on us, and
keep us, O God, by your grace.

Domestikos: The Universe. Alleluia

Deacon: Commemorating our all
holy, pure, most blessed and glorious
Lady, Mother of God and Ever Virgin
Mary, with all the Saints, let us entrust
ourselves and one another and our
whole life to Christ our God.

Choir: To you, O Lord.
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Priest: Blessed and glorified be the might
of your Kingdom, of the Father, the Son
and the Holy Spirit, now and for ever, and
to the ages of ages.

Antiphon 7 Psalm 109
The Choir Leader: Amen. ¥. The Lord said to my
Lord, “Sit at my right hand” R. Alleluia.

4
The Choirs alternately.

V. The Lord said to my Lord, “Sit at my

right hand”

R. Alleluia.

V. “Until I make your enemies a footstool for your
feet” R. Alleluia.

[Psalm 110]

Psalm 111

Y. Glory and wealth are in his house, and his justice
abides to age on age.

R. Alleluia.

V. Light dawned in darkness for the upright, he is

merciful, compassionate and just. A good man is
one who is compassionate and lends. R. Alleluia.
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5

V. He will manage his words with judgment, for he
will never be shaken.

Ode 4.

Heirmos.

I have heard, Lord, the mystery of your dispensa-
tion, I heard and was afraid. I have meditated on
your works and exalt and glorify your Deity.

V. The just will be held in everlasting memory, he
will not be afraid of an evil report

Troparion 1.

Moses, in the wilderness of old, by means of wood
changed springs of water that bred bitterness, fore-
shadowing the passage of the nations to true religion
by the Cross.

V. His heart is ready to hope in the Lord, his heart
has been established, he will not be afraid until he
looks upon his enemies.

Troparion 2.

Jordan, that had embraced an axe in its depths, by
wood gave it back, so witnessing to the cutting off of
error by the Cross and Baptism.

V. He has distributed, he has given to the poor, his
justice abides to age on age.

Troparion 3.

The people in four divisions marched as a sacred
army in close array before the Tabernacle of Witness
in a figure, made glorious by their ranks in the form
of the Cross.
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V. His horn will be exalted in glory. The sinner will
see and be enraged, he will gnash his teeth and melt
away.

Troparion 4.

Wondrously unfurled, the Cross shot forth rays like
the sun, and the heavens declared the glory of our
God.

Hymns from the Ceremony of the Exaltation
of the Precious and Life-giving Cross

6,7

Troparion, Mode 1

Lord, save your people, and bless your
inheritance, granting to the Kings victory
over their enemies, and guarding your
commonwealth by your Cross.

8

Kontakion, Mode 4

Lifted up on the Cross of your own will, to the
new commonwealth that bears your name grant
your mercies, Christ God; make our faithful Kings
glad by your power, granting them victories over
their enemies; may they have your help in battle: a
weapon of peace, an invincible trophy.

9

Sticheron by the Emperor Leo. Mode 2.

Come believers, let us worship the Life-giving
Cross, on which Christ the King of glory, willingly
stretching out his hands, raised us up to our ancient
blessedness, whom the enemy of old had defrauded
through pleasure and made exiles from God. Come
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believers, let us worship the Wood, through which
we were found worthy to crush the heads of invisible
foes. Come all the families of the nations, let us
honor in hymns the Cross of the Lord, “Hail, O
Cross, the complete redemption of fallen Adam. In
you our faithful Kings boast, as by your power they
mightily subdue the people of Ishmael. We Chris-
tians now greet you with fear, and glorify the God
who was nailed to you, as we say, ‘Lord, who was
crucified on it, have mercy on us, as you are good

>

and love humankind’.
From the Divine Liturgy

10

In place of the Trisagion, Mode Plagal 2

Those outside: Your Cross we worship, O Master, and
your holy Resurrection we glorify.

Those inside: Your Cross we worship...

Domestikos: The Second [rendition].

Those outside: Your Cross we worship, O Master, and
your holy Resurrection we glorify.

Those inside: Your Cross we worship...

Domestikos: The Third [rendition].

Those outside: Your Cross we worship, O Master, and
your holy Resurrection we glorify.

Those inside: Your Cross we worship. ..

Domestikos: Glory: the same [mode].

Glory to the Father and to the Son and to the Holy Spirit.
Both now and for ever, and to the ages of ages. Amen.
And your holy Resurrection we glorify.

Dynamis. Your Cross we worship, O Master, and
your holy Resurrection we glorify.
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1
Prokeimenon of the Apostle (Ps 98: 9, 1-2)
Deacon: Let us attend.

Priest: Peace to all.

People: And to your spirit.

Deacon: Wisdom.

Domestikos: A psalm of David.

Deacon: Let us attend.

Domestikos: Prokeimenon of the Apostle, Barys
Mode.

Exalt the Lord our God.

V. The Lord has reigned, let peoples rage

V. The Lord is great in Sion

12

Cherubic Hymn. Mode plagal 2

The Choir - The Asmatikon

We, who in a mystery represent the Cherubim...
In the Solo Style - The domestikos and those with him
[And sing the thrice holy hymn

to the life giving Trinity, let us now lay aside
every care of this life.

For we are about to receive the King of all]
invisibly escorted by the angelic hosts.

Alleluia.

The Choir - The Asmatikon

Say: Alleluia.

Included on the Blu-ray™ disc
13
Communion verse, Mode 4
The light of your countenance, Lord, has been
signed upon us. Alleluia. (Ps. 4:7b).
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&) e
Bl reg B i atiag
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Bookings ad more infonmation:
Cappulla Romara, oo SW Main 5150 714, Forlland, ok g7205 U84
TLL —L5G3.236 8200 cappellaroinana.org
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