Science News of the Week

Extending Memory Lane

Seventy years of discovery yields
the oldest known song—with harmony
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Emmanuel Laroche
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“Humaruhat uwari wandanita ukuri kurkurta ishalla ulali kabgi allibgi shirit
murnushu weshal tatib tishiya”—line 2. “Love” and “heart,” but what else?

A trail of discovery dating back to
the turn of the century has climaxed
with the singing of a song. No one
knows for certain what the song is
about, or even what most of the words
mean. But it occupies a unique place in
the historical hit parade as the oldest
known piece of music in the world.

The stepping stones of the trail were
a series of clay tablets, the first of them
unearthed more than 70 years ago at
Nippur, ancient cultural center of
Mesopotamia, in what is now Syria.
The archaeologists who found it, be-
lieving it to be a crude mathematics
text, assumed they would not be able
to understand it and put it away in a
drawer at the University of Pennsyl-
vania, where it remained for nearly
60 years.

Meanwhile, several other tablets were
unearthed from the early Near Eastern
cities of Ur and Assur, followed, in
the early 1950’s, by a French team’s
discovery of one from the site of
ancient Ugarit, a city now known as
Ras Shamra on the Syrian coast.

All the pieces were there, yet so
little is known about reading the spiky
cuneiform writing of the early Meso-
potamian civilizations that it was almost
a decade more before researchers began
to put them together.

The very first tablet was a surprise
and a windfall. Anne Kilmer of the
University of California at Berkeley,
still believing that it contained only
mathematics, was preparing to publish
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a translation when she noticed in a
specially-made photo of the tablet (il-
luminated from the side to produce
shadows that would bring out the semi-
legible markings) that part of it seemed
to be related to the strings of musical
instruments.

Related it was. It was Marie
Duchesne-Guillemin, a musicologist
from the University of Belgium, who
discovered the slab’s remarkable im-
port: octaves, she found, and a so-
phisticated seven-note scale much like
that of Western music, existed in the
ancient Near East more than a mil-
lenium before their supposed origin in
Greece (SN: 4/29/67, p. 400).

Each of the other tablets had its
own contribution. From Ur, in about
500 B.C., came what Kilmer calls the
“lexical text,” with a compendium of
musical terminology. An even older
tablet, from about 1100 B.C. in the
Assyrian capital of Assur, provided a
“catalog,” with references to many
songs. The breakthrough was the “tun-
ing text,” from the Ur of 1800 B.C,,
which revealed to Oxford researchers
that music of the Old Babylonian peri-
od had at least seven fixed modes or
scales, and which provided valuable
information on the tuning of ancient
instruments, without which mere note
names would be virtually meaningless.

Then came the song.

The Ugarit tablet, dated at about
1400 B.C., was published—though not
translated—by Emmanuel Laroche, an

Crocker at the
lyre (above)
performs the
oldest known
song, at least
as Kilmer
(right) sees it.

Assyriologist at-the University of Stras-
bourg in France. This in itself is an
accomplishment, since it is often diffi-
cult to make out the markings on such
an aged record, and a good deal of
interpretation and extrapolation are
sometimes required. This can mean
that the source material being used by
translators is itself in dispute, and trans-
lations are thus carefully identified
with their authors.

The tablet is in two sections. The
four-line groups at the top and bottom
are the words of the song, written in
Hurrian, one of the oldest and least-
understood of the world’s languages.
The center section, which includes some
terms borrowed from Akkadian, con-
tains the tune, and it is here that Kil-
mer’s interpretation suggests a major
addition. above and beyond the simple
existence of the song. to the history
of music.

Only three people in the world have
attempted to reconstruct the song, she
says, and all of them differ. (Recon-
struction, besides the tune, does not
necessarily involve complete transla-
tion; much of the Ugarit song has been
only transliterated into pronounceable
syllables, and there could be conjecture
on these too.) One is David Woolston
of Oxford University, who also worked
on the “tuning text.” Another is Hans
Guterbock of the University of Chi-
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cago. Kilmer’s is the only version, how-
ever, which has successfully fitted the
words to the music.

The key was her observation that
some of the musical phrases were re-
peated. By treating these as though they
were simultaneous, she was able to
rearrange the sequence of the notation
so that the number of syllables in the
text matches the number of beats in
the tune, even though the tablet gives
no indication of tempo or note values.

The result, if Kilmer is correct, is
a two-part composition for a singer
and a musician, probably a lyre player.
It is the existence of this second part
which, if valid, has altered the very
roots of musical history.

Many musicologists have long felt
that early Western music (already
shown by the previous tablets to have
close ties with the Near Eastern music
of Mesopotamia) was strictly mono-
phonic, with only a single line of notes
at a time. Kilmer’s arrangement sug-
gests that there may have been not
only polyphony—more than one voice
or sound at a time—but heterophony,
in which the notes are different. In
other words, harmony, more than a
millenium before it was supposed to
have developed in even its simplest
form.

Until the Ugarit song, the oldest
known piece of music was a fragment
of a setting for a song in Euripides’
play “Orestes,” found on a fragment
of Greek papyrus dated at about 400
B.C., 1,000 years later. Even the an-
cient Greeks, however, are believed to
have made only the simplest use of
polyphony. There was an instrument,
for example, called a magadis, whose
strings were divided by a bridge at
two-thirds of their length, creating two
notes an octave apart. Singing in oc-
taves was also known, but apparently
nothing fancier.

Last week the Ugarit song was per-
formed for the first time, with the
exception of a class demonstration a
few weeks before, in some 3,400 years.
Berkeley musicologist Richard Crocker
sang it—in Hurrian—playing the sec-
ond part on the most appropriate pos-
sible instrument, a reproduction of a
4,600-year-old Sumerian lyre, a close
relative of the instrument whose tuning
texts had made the whole chain of
discovery possible.

The lyre was a triumph on its own
account. Almost half a century ago,
Sir Leonard Woolley discovered the
remains of a lyre in a royal tomb of
Ur. The wooden frame and presumably
gut strings had long since disappeared,
but an impression remained in the
earth, along with some silver and
mother-of-pearl decoration. Though Ur
was more than 700 miles from Ugarit,
the two cultures were very similar.

Last summer, Kilmer brought speci-
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fications and a one-quarter-scale draw-
ing of the instrument back from the
British Museum, and during October
and November Robert Brown of the
University of California’s physics de-
partment built a life-size version, strung
with gut cello strings. For The Song
it is tuned to an Ugarit mode equiva-
lent to a Western major scale.

The Song is gentle, not alien sound-
ing at all, with a tune that reminds one
of a child’s halting experiment on a
piano. But what is it about?

“We have such a limited vocabulary
in Hurrian,” Kilmer says. “There are

words in the song about ‘beloved of
the heart.” ‘father,” ‘love’ and references
to gods and goddesses, but that’s about
all we know so far.”

Kilmer is careful to point out that
everything—tune, transliteration, the
partial translation, even Laroche’s
hand-copied version of the original
cuneiform—is tentative. ‘“The song
sounds right to me the way it is now,”
she says, “. . . but I have to be cautious.
We won’t really know if these findings
are right until another tablet turns up
somewhere with another song, and we
can confirm them.” m}

From cosmic rays:

A hint of tachyons

Particle physicists must sometimes
long for the good old days of physics
when falling bodies hit the ground with
a reassuring thud or iron bars flew
against magnets with a satisfying clang.
In particle physics everything is by
inference. A flash of light occurs in a
scintillator; a short-lived trail of bubbles
or sparks appears in a chamber. From
such ephemera the experimenter must
deduce the nature of the object that
has been there. There is no weight to
be sensually pondered in the palm of
the hand, no force to be struggled
against by contracting muscles.

Often, when an experimenter knows
in detail the interactions that the par-
ticle he is looking for is supposed to
have with the material of the scintil-
lator, spark chamber or bubble cham-
ber, he can present a detailed and
many-sided argument in favor of its
having been there. In cases where
theory knows few details about the
behavior of the sought particle, all
that an experimenter can present is
oftentimes only a hint or a whiff that
is susceptible to ambiguous argument.
Such is the case to which we are com-
ing, which, if the hint be true, presents
the spoor of an object that will—it is
neither too much nor too trite to say
—revolutionize particle physics. The
particle in question is the tachyon.

A tachyon is a particle that goes
faster than light. For a long time it
has been generally believed that nothing
can go faster than light. But in the
last few years, physicists reexamining
the mathematics of the theory with
minds sufficiently open to the bizarre,
have noted that there are solutions
that permit the existence of a class of
particles that go faster than light, pro-
vided they never go below that speed.

Tachyons are thus objects that are
always in flight, never coming to rest.
They have their greatest energy near
the speed of light, and to increase
speed, they must lose energy, contrary
to the behavior of ordinary objects,
which have to gain energy to gain
speed. The rest mass of a tachyon is

represented by an imaginary number
—this is connected to the principle
that it can never be at rest, but the
physical significance of the imaginary
number is not immediately clear. Some
physicists worry that tachyons will vio-
late the principle of causality, that is,
they will permit effects to appear be-
fore their causes. Others find ways
around this dilemma though their op-
ponents accuse them of logic chopping.

A number of experiments to search
for tachyons have been set up using
various of their odd properties in the
hope of identifying them. One that uses
their speed is now reported with a
positive-seeming result in the March
1 NATURE by Roger W. Clay and Philip
C. Crouch of the University of Ade-
laide in Australia.

When a high-energy cosmic-ray par-
ticle strikes the earth’s upper atmos-
phere, it produces a large gang of
secondary particles, all of them going
at very nearly the speed of light. The
gang will reach a detector on the earth’s
surface at very nearly the same time.
Such an event is called an extensive
air shower.

If a tachyon should happen to be
produced in such a shower, it will reach
the ground slightly ahead of the other
shower particles. Clay and Crouch set
up detectors to monitor the flux of
cosmic rays and give them an alert
signal whenever an extensive air
shower arrived. They could then search
the record for about 100 microseconds
before the shower to see if there was
a nonrandom pattern of arriving par-
ticles. Their statistics show such an
effect, they say, and they conclude:
“Being unable to explain this result in
a more conventional manner, we sug-
gest that this is the result of a particle
traveling with an apparent velocity
greater than that of light.”

It will take more than this to make
most physicists believe in the existence
of tachyons. Yet, if more and more
supporting evidence can be adduced,
this result may be the very important
beginning of a beginning. O
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