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1 Introduction

Before we start, make sure to get the latest version of this document from
https://github.com/shimpe/mints . If you are unsure what to do on that
page, click ”Download ZIP”. It will download an archive containing all the
files required to recreate this document. In the out folder is a document.pdf
file which corresponds to the article itself. In the output folder are .pdf and
.midi files of the modes listed in sections 8, 9, 10, 11, 12, 13 and 14. Feel
free to send your questions and remarks with respect to this document to ste-
faan.himpe@gmail.com. Feel free to report errors, or corrections, additions, to
https://github.com/shimpe/mints/issues

After reading Olivier Messiaen’s book ”The technique of my Musical Lan-
guage” I started wondering how exactly his "modes of limited transposition”
create the sound they create. Major questions for me became:

e What is so special about the property of limited transposition that makes
the music derived from it work so well?

e Is music derived from a random subset of a chromatic scale on some sense
”crippled” compared to music written based on Messiaen’s modes? Can we
find some kind of intuitive explanation why Messiaen’s modes work well,
arguably better than other non-diatonic modes? Can we use this insight
to propose other modes that perhaps do not have limited transposition,
but still might result in an interesting, fresh, sound?

I set out to do a series of experiments and came up with some insights that I
intend to explain here. I apologize in advance if what I'm about to describe is
already well-known and obvious to more informed readers. Please accept that
I’'m writing this down only to further my own understanding of the matter. I
do not claim to have found something new.

2 Symmetry? What symmetry?

Messiaen himself explains how his modes can be thought of as consisting of
symmetrical groups of notes. The exact nature of this symmetry was not entirely



clear to me. In fact, at first sight it seemed more like repeating patterns than
symmetry, and this is what I wanted to clarify.

As a starting point I set out to systematically enumerate all modes derived
from a chromatic scale that have intervals symmetrically distributed around
the f# (the middle note of the chromatic scale starting on ¢). Note that dur-
ing the experiments I don’t directly take into account any property of limited
transposition but I will find back many of Messiaen’s modes by considering only
Ssymmetry arguments anyway.

2.1 Systematic enumeration

The first thing to explain is how the modes with intervals symmetrically dis-
tributed around f# can be systematically enumerated.

I started from a chromatic scale. On that scale I added symbols under each
note. Note how the symbols that occur left of f# return later on to the right
of f#. This is important to keep symmetry of the intervals around f#, as will
hopefully become clearer in the next step. For now, remember that the symbols
under the complete chromatic scale form a palindrome, i.e. if you read them
left-to-right you get exactly the same sequence of symbols as when you read
them right-to-left.
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In what follows we will now construct modes by assigning values 0 or 1 to
each of the symbols p,q,r,s,t,u,v. A value of 0 indicates that the note to which
the symbol is attached is not to be selected from the chromatic scale while
constructing a mode. A value of 1 indicates that the notes to which the symbol
is attached are to be selected from the chromatic scale.

E.g. if we set p=1, q=1, r=1, s=1, t=1, u=1, v=1 we retain all the notes from
the chromatic scale and end up with the chromatic scale itself. We can say that
the chromatic scale is characterized by a ”key” (p,q,r,s,t,u,v) = (1,1,1,1,1,1,1). If
we set p=1, q=0, r=1, s=0, t=0, u=0, v=1, we end up with a mode that contains
the notes c, d, f#, a#, ¢’. This mode is characterized by a key (p,q,r,s,t,u,v) =
(1,0,1,0,0,0,1).
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This method for constructing modes has some properties:
e Any combination of values 0,1 assigned to all of p, q, r, s, t, u, v results

in a mode derived from the chromatic scale with intervals distributed
symmetrically around f#.



A different combination of values 0,1 assigned to p, q, r, s, t, u, v re-
sults in a different mode. In other words, there are no two different keys
(p,q,r,8,t,u,v) that result in the same set of notes selected from the chro-
matic scale.

e If we look at all possible ways that we can assign 0, 1 to p, q, r, s, t, u,
v, we construct all possible subsets of the chromatic scale with intervals
distributed symmetrically around f#. In other words, we don’t skip any
modes symmetrical around f# by using this method.

e Allin all, this means that any (p,q,r,s,t,u,v) key uniquely defines one mode
with intervals symmetrically distributed around f#.

e There are 27 = 128 different ways to assign the values 0, 1 to the variables
P, 4, I, s, t, u, v. This means that there are 128 unique modes with
symmetrical distribution of intervals around f#. One of those modes is
mode 0, which has no notes at all. We don’t consider it further.

2.2 Intermezzo: binary numbers

In computer science a key like (0,1,1,0,0,1,0) can be interpreted as a binary
number. Each number 1 or 0 is called a ”bit”. For every binary number, there’s
an equivalent decimal number and vice versa. In the systematic enumeration
of modes in the appendices of this explanation, I use decimal equivalents of
binary numbers, because they take much less typesetting space. If you want to
make sense of the explanations that follow, it’s useful to understand how binary
numbers relate to decimal numbers, as explained now:

2.2.1 Conversion from binary number to decimal number

In order to convert from a binary number to a decimal number, one writes
powers of two underneath the binary number and then multiplies and adds the
results. As an example, consider conversion of number (0,1,1,0,0,1,0) to decimal:

0 1 1 0 0 1 0 < write binary digits

64 32 16 8 4 2 1 < write powers of 2

x) x0 %) x] x| =] x] | multiply one by one

0 32 16 0 0 2 0 — sum to get: 32416+ 2 =50

Note that if I add extra 0’s to the left of a binary number, its value doesn’t
change. The same is true for a decimal number: if you write 6 or you write 06
you really have the same number.

2.2.2 Conversion from a decimal number to a binary number

In order to convert a decimal number back to a binary number one keeps on
dividing the number by 2, and notes down the rest after division. As an example,
consider converting 50 back to binary representation:

e We start from 50

e divide 50 by 2 to get 25, with rest after division=0



divide 25 by 2 to get 12, with rest after division=1

divide 12 by 2 to get 06, with rest after division=0

divide 06 by 2 to get 03, with rest after division=0

divide 03 by 2 to get 01, with rest after division=1

divide 01 by 2 to get 00, with rest after division=1

If you now look at the rests after division from bottom to top, you get
(1,1,0,0,1,0). Remember from section 2.2.1 that one can add zeros to the left
of any number without changing its value. Since we prefer to work with binary
numbers (keys) of length 7 (i.e. the number of symbols p,q,...,v) we turn the
binary number into key (0, 1, 1, 0, 0, 1, 0).

2.2.3 Tip about binary/decimal conversion

Practically all operating systems nowadays have some built-in calculator appli-
cation that knows how to convert between binary and decimal should you ever
need to do so.

3 What’s the point? How do these binary num-
bers help us analyze music?

Using this enumeration method, I listed all the 127 non-empty modes that are
symmetrical around f# as can be seen in section 8. I've sorted the modes by
length. Mode 0 with zero notes was left out. Each mode is annotated with a few
numbers, e.g. 74:(2)7-71. The number 74 means it’s the 74th mode in the list
of modes sorted by length. The number (2) means that we’re looking at modes
wity binary symmetry (the mode is divided in two symmetrical parts). The
number 7 means that the mode consists of 7 notes, distributed symmetrically
around f#. The number 71 is the decimal number that corresponds to the
binary key (p,q,r,s,t,u,v) = (1,0,0,0,1,1,1) that uniquely defines the mode:
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3.1 The symmetry of Messiaen’s modes around f#

A first thing that struck me as interesting is that all of Messiaen’s modes can be
found back in the list of 127 modes enumerated in section 8 (albeit not always
in first transposition, which is caused by our restriction to only look at modes
symmetrical around f#, and not to look at modes symmetrical around — say —

g.):



e Messiaen’s mode 1 corresponds to our mode (2)85 (p,q,r,s,t,u,v) = (1,0,1,0,1,0,1)
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e Messiaen’s mode 2 corresponds to our mode (2)54 (p,q,r,s,t,u,v) = (0,1,1,0,1,1,0)
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e Messiaen’s mode 3 corresponds to our mode (2)93 (p,q,r,8,t,u,v) = (1,0,1,1,1,0,1)
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e Messiaen’s mode 4 corresponds to our mode (2)103 (p,q,r,s,t,u,v) = (1,1,0,0,1,1,1)
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e Messiaen’s mode 5 corresponds to our mode (2)99 (p,q,r,s,t,u,v) = (1,1,0,0,0,1,1)
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e Messiaen’s mode 6 corresponds to our mode (2)107 (p,q,r,s,t,u,v) = (1,1,0,1,0,1,1)
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e Messiaen’s mode 7 corresponds to our mode (2)119 (p,q,r,s,t,u,v) = (1,1,1,0,1,1,1)
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3.2 More symmetry in Messiaen’s modes

Now take a close look at the binary keys for Messiaen’s modes. In all but one
of his modes, the binary keys are themselves palindromes, indicating that not
only are the modes symmetrical around f#, but they also have extra internal
symmetry around d# (left-hand side of {#) and around a (right-hand side of {#).
Having a palindromic key thus implies that there’s a second level of symmetrical
interval distribution inside the upper and lower halves of the modes.

It would not be correct to say that only modes with palindromic binary keys
sound good. Look e.g. at mode of binary internal symmetry number (2)90
(1,0,1,1,0,1,0), which is better known as "¢ dorian”. The binary key is not



palindromic but it does show other extra symmetries in its structure (observe
how its binary key becomes a palindrome if you leave out the last 0). Similarly,
Messiaen’s fourth mode of limited transposition also becomes a palindrome if
you leave out the last 1 in its binary key, indicating that it has significant
internal symmetries beyond the always present symmetry around f#.

I’d like to speculate here that additional internal symmetries play an im-
portant role in making modes (and their "modes”) sound good. The human
brain is optimized for pattern matching. It is sensitive to symmetries and the
listener probably subconsciously picks up the patterns and hears the symmetries
present in the intervals that make up the mode. (If that were true, we might
even nominate the ”Dorian” mode as the most natural of modes based on a di-
atonic scale.) Modes with extra internal symmetries look like good candidates
for harmony and melody experiments.

3.3 Are there any modes with similar internal symmetries
that are not Messiaen modes?

3.3.1 Perfect internal symmetry

In section 9 all modes are listed that have palindromic binary keys. Note that
almost all of Messiaen’s modes appear here in one form or another, and that
some modes appear that are not part of Messiaen’s musical language. This is
because we used internal symmetry instead of limited transposition as criterion.
From these results, it’s quite clear that there’s a close connection between the
two criteria. It’s also interesting that a number of (shorter) modes appear which,
to the best of my knowledge, were not used directly by Messiaen, but which may
be interesting for further harmonic and melodic experiments.

In what follows, remember that the notation "mode (2)x-y” means ”a mode
with binary symmetry, x notes and key y, where y should be converted to binary
to see which notes are present in the mode. Compare the descriptions given here
to the modes as listed in section 9.

e Mode (2)02-008 (0,0,0,1,0,0,0) is a ditonic mode. Two notes may be a bit
limited for a composition. Interesting though that it is a tritone, which is
one of the basic building blocks for Messiaen’s musical language.

e Mode (2)04-020 (0,0,1,0,1,0,0) is a tetratonic mode.
e Mode (2)06-028 (0,0,1,1,1,0,0) is a hexatonic mode.

e Mode (2)04-034 (0,1,0,0,0,1,0) is a tetratonic mode. Interesting about this
mode is that there’s even more symmetry present in the lower and upper
half of the binary key. This is a third level of symmetry in the mode.

e Mode (2)06-042 (0,1,0,1,0,1,0) is a hexatonic mode. Interesting about this
mode is that there’s even more symmetry present in the lower and upper
half of the binary key. This is a third level of symmetry in the mode.

e Mode (2)08-054 (0,1,1,0,1,1,0) is an octotonic mode. It’s also known as
Messiaen’s second mode of limited transposition.



e Mode (2)10-062 (0,1,1,1,1,1,0) is a decatonic mode. This mode is not listed
by Messiaen. However, if we extend this mode with a c# at the right, we
get a "mode” of Messiaen’s seventh mode of limited transposition built on
note d.

e Mode (2)03-065 (1,0,0,0,0,0,1) is a tritonic mode. It consists of 2 tritones.
e Mode (2)05-073 (1,0,0,1,0,0,1) is a pentatonic mode.

e Mode (2)07-085 (1,0,1,0,1,0,1) is a heptatonic mode. It’s also known as
Messiaen’s first mode of limited transposition, or as the whole-tone scale.
Interesting about this mode is that there’s even more symmetry present
in the lower and upper half of the binary key. This is a third level of
symmetry in the mode.

e Mode (2)09-093 (1,0,1,1,1,0,1) is a nonatonic mode. This is Messiaen’s
third mode of limited transposition. Interesting about this mode is that
there’s even more symmetry present in the lower and upper half of the
binary key. This is a third level of symmetry in the mode.

e Mode (2)07-099 (1,1,0,0,0,1,1) is a heptatonic mode. This is Messiaen’s
fifth mode of limited transposition.

e Mode (2)09-107 (1,1,0,1,0,1,1) is a nonatonic mode. This is a "mode” of
Messiaen’s sixth mode of limited transposition built on note c#.

e Mode (2)11-119 (1,1,1,0,1,1,1) is an undecatonic mode. This is a ”"mode”
of Messiaen’s seventh mode of limited transposition built on note b. Inter-
esting about this mode is that there’s even more symmetry present in the
lower and upper half of the binary key. This is a third level of symmetry
in the mode.

e Mode (2)13-127 (1,1,1,1,1,1,1) is the chromatic scale itself. This mode also
has a third and even fourth level of symmetry.

3.3.2 Partial internal symmetry

Now follows a list of modes that are partially palindromic as follows: the binary
keys of the modes listed here become palindromic if you leave out either the
first or last bit. They are listed in musical form in section 10. These form
another subset of modes (slightly less ”perfect” than the modes in the previous
section). Probably some of these modes are better known under other names,
and in as far as I was able to recognize them automatically using the scale list
from harmonics.com (see the resources in section 7), they are annotated in the
sections 20-161 that characterize each mode. The list may contain errors, and
in that case the annotated scale names will be wrong... use with care!

By reducing the constraints on symmetry also other interesting modes can
be selected (e.g. modes that are a palindromic if you leave out 2 outer bits),
but listing those is left as an exercise to the interested reader.

e (2)001 ( 0,0,0,0,0,0,1 ) is a mode consisting of a single note f#. This is a
bit limited to compose with :)

e (2)012 ( 0,0,0,1,1,0,0 ) tetratonic



(2)018 ( 0,0,1,0,0,1,0 ) tetratonic
(2)024 ( 0,0,1,1,0,0,0 ) tetratonic
(2)025 ( 0,0,1,1,0,0,1 ) tetratonic. Sounds quite exotic (arabic?).

8 ( )
4 ( )
5( )
(2)030 ( 0,0,1,1,1,1,0 ) octatonic
3( )
6 ( )
7( )

(2)033 ( 0,1,0,0,0,0,1 ) tritonic
(2)036 ( 0,1,0,0,1,0,0 ) tetratonic
(2)037 ( 0,1,0,0,1,0,1 ) pentatonic

(2)045 ( 0,1,0,1,1,0,1 ) heptatonic. This is c# aeolian mode (natural minor
diatonic scale).

2)051 ( 0,1,1,0,0,1,1 ) heptatonic. Sounds quite exotic (arabic?)
(0,1,1,1,1,0,0 ) octatonic

(0,1,1,1,1,0,1 ) nonatonic
(

0,1,1,1,1,1,1 ) undecatonic. Like a chromatic scale but without

(2)064 ( 1,0,0,0,0,0,0 ) ditonic. Consists of only notes c.

(2)066 ( 1,0,0,0,0,1,0 ) tetratonic. Consists of the notes of a sus4 chord
built on c.

(2)067 ( 1,0,0,0,0,1,1

2)076 (

2)082 (

2)090 ( 1,0,1,1,0,1,0
(

2)091
added.

(2)094
(2)097
(2)102

(2)103
siaen.

pentatonic.

1,0,0,1,1,0,0 ) hexatonic.

)

)
1,0,1,0,0,1,0 ) hexatonic.

) octatonic. This is really just the dorian mode of c.

)

(
(
(
(

1,0,1,1,0,1,1 ) nonatonic. Like the dorian mode of ¢ but with f#

1,0,1,1,1,1,0 ) decatonic.

1,1,0,0,0,0,1 ) pentatonic.

1,1,0,0,1,1,0 ) octatonic. Sounds quite exotic (arabic?).

( )
( )
( )
(1,1,0,0,1,1,1 ) is the fourth mode of limited transposition of Mes-

(2)109 ( 1,1,0,1,1,0,1 ) nonatonic. Left halve sounds darker than right
halve.

(2)115 ( 1,1,1,0,0,1,1 ) nonatonic.

(2)126 ( 1,1,1,1,1,1,0 ) dodecatonic. Like a chromatic scale, but with f#
left out.

(2)127 ( 1,1,1,1,1,1,1 ) is the chromatic scale. This is the only key that
also appears in the fully palindromic modes.



4 Ternary symmetries

So far we’ve only considered symmetries that divide the chromatic scale in
a symmetrical left half and a right half. But a chromatic scale consists of
12 half tones, and therefore it can also be divided in groups of 3. The way
of working remains more or less the same. First we propose an enumeration
scheme. Note that to find ternary symmetries, we leave out the repeated tonic
at the end of the mode. We then need a 4-bit binary key. Note how the mode
now is divided in three parts p,q,r,s — s,7,q¢,p — p,q,7,s. This unfolded key
(p,q,T,8,8,I,q,D,D,q,1,8) is not a palindrome anymore. This is a fundamentally
different form of symmetry, namely between d#.,e and between g,g#.
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We can now reuse the knowledge we gathered before: given that we use
4-bit binary keys, there must be 24 = 16 such modes (of course mode 0 has no
notes, so we don’t consider it further). As before we can translate the binary
keys to decimal numbers, but the decimal denote a different mode than the
same decimal numbers we used while examining binary symmetries. The differ-
ence lies in the structure of the unfolded key. In the binary symmetry case we
had a key (p,q,r,8,t,u,v) that after unfolding becomes (p,q,r,s,t,u,v,u,t,s,r,q,p).
Now in the ternary case we have a key (p,q,r,s) that after unfolding becomes
(p,q,1,8,8,I,q,D,P,q,I,8). To distinguish the decimal numbers for modes with bi-
nary symmetry from the decimal numbers for modes with ternary symmetry,
we preceded the former ones with (2) and we precede the latter ones with (3).

Also as before we can look for extra symmetries by looking at 4-bit keys that
are palindromic. Those non-empty keys are:

e mode (3)6 (0110): a hexatonic mode

e mode (3)9 (1001): a hexatonic mode (really a transposed "mode” of mode

(3)6)-
e mode (3)15 (1111): the chromatic scale

Sections 15, 16, 17, 18, 19 list all 16 modes with ternary symmetry.

5 Deriving harmonies from modes of internal
symmetry
Another question I was struggling with was why Messiaen chose to build chords

based on the interval of a fourth. During my investigation I think I saw a
possible explanation as follows:



e Sections 11, 12, 13, 14 systematically list the chords built on the modes of
binary internal symmetry by taking notes from consecutive mode (scale)
degrees, every third mode degree, every fourth mode degree, every fifth
mode degree respectively. Sections 16, 17, 18 and 19 do the same for
modes of ternary internal symmetry.

e As is clearly visible, the fewer notes are in a mode that is symmetrical
around {#, the more widely spaced those notes are (on average).

e In wider spaced modes (many 0’s in the binary key), it makes sense to
build chords from mode degrees that are close enough to each other.

e In more dense modes (many 1’s in the binary key), it makes sense to build
chords from mode degrees that are spaced further apart. If we use notes
too close together, every chord sounds very dissonant and there’s not much
room for creating harmonic contrasts.

e Since Messiaen’s modes are relatively dense compared to - say - a diatonic
scale (Messiaen’s modes all have 8 or more notes, whereas a diatonic scale
has 7 notes), my guess is that the harmonies as built using every third note
sound a bit too harsh, and Messiaen therefore decided to to use fourths.

It would seem that when deriving harmonies from a set of notes we want to
avoid uneven spreading of intervals over the mode, to avoid ending up with a
series of very closely spaced chords, followed by a series of much more widely
spaced chords. In other words: a mode that consists of a left part with many half
tones, and a right part with many whole tones will tend to result in much more
dissonant chords derived from that left part, and much more open sounding
chords derived from the right part. Can the binary keys can help us see in
which modes the intervals are better spread out than in other modes?

5.1 From binary key to intervals in symmetric modes

First we can convert the binary keys back to intervals between successive notes
in the mode. Doing so is simple once we think back of what the binary keys
really mean: each 1 or 0 is an inclusion respectively exclusion of a particular
note from the chromatic scale built on c. We can find back the intervals in the
mode as follows:

e Write down the binary key (p,q,r,s,t,u,v) and unfold it to from the com-
plete mode: (p,q,r,s,t,u,v,u,t,s,r,q,p). Or in the case of a ternary symmet-
rical mode, take the key (p,q,r,s) and unfold it to (p,q,r,s,8,r,q,p,P,q,,S)-

e Now each time count the number of 0’s between successive 1’s. Each count
is one less than the number of half steps in the interval.

An abstract description like the above begs for an example. Let’s take mode
83:
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Number (2)83 in binary is (1,0,1,0,0,1,1). After unfolding we get (1,0,1,0,0,1,1,1,0,0,1,0,1)

(see music example). Now we count zeros between successive 1’s. We find 1 zero,
2 zeros, 0 zeros, 0 zeros, 2 zeros, 1 zero:

count 0's between
successive 1's

1.1.].1.1.1.1

‘ 2 Zeros 1 Zero
1 zero ‘ 0 zeros
2 ZerOS 0 Zeros

Figure 1: Turning binary keys back into intervals

If we count zero 0’s, then the interval between successive notes is 1/2 tone.
If we count one 0, the interval is 1 tone. In general, if z is the number of zeros
we counted, the number of half tones in the interval is h = (2 + 1). And then
the number of tones in the interval is t = h/2 = (z + 1)/2. In the case of mode
(2)83, we apply this formula as follows:

e we counted 0’s between successive 1’s: (1,2,0,0,2,1).

e we apply the formula: ( (1+1)/2, (2+1)/2, (0+1)/2, (0+1)/2, (2+1)/2,
(141)/2) = (1, 1.5,0.5, 0.5, 1.5, 1 ).

e so we have a mode with intervals 1 tone, 1.5 tones, 0.5 tones, 0.5 tones,
1.5 tones, 1 tone

e we double check with the musical example and see indeed that ¢ —»d =1
tone, d — f = 1.5 tones, f — f# = 0.5 tones, f# — g = 0.5 tones,
g — a# = 1.5 tones, a# — ¢ = 1 tone

5.2 Ideal interval size. Avoiding clusters and gaps

Intuitively, when one wants to derive harmonies by stacking notes from every
n-th scale degree, one could decide to avoid too small intervals (clusters) and
too large intervals (gaps), e.g. to avoid a concentration of too dissonant chords
on one side of the scale. For this reason it’s useful to think about what intervals
one reasonably can expect to occur in a mode.

Suppose you create a mode of only 2 different notes. These 2 notes have to
span an octave, i.e. 12 half tones. To have maximal spreading of the notes over
the mode one should have intervals between the notes of 6 half tones (¢ — f#).

11



The interval (f# — c¢) closes the construction by repeating the first note ¢, so
this second ”c” it is not a "third note” in our mode. More general, for n notes
spanning an octave (12 half tones), the ideal interval has 12/n half tones.

Suppose this assumption makes sense, then in an octotonic scale (8 distinct
notes) the ideal interval between notes is 12/8 = 1.5 half tones. There’s one
problem with this: 1.5 half tones leads to microtonal music. If we don’t want
to go there, we need to do the next best thing: round to multiples of 1. We
can’t round all 1.5 half tone intervals to 2 half tone intervals because then we
end up with way too many half tones to fit in an octave. Similarly we can’t
round all 1.5 intervals down to 1 because then we end up with too few half
tones to span the octave. We can however approximate this 1.5 by alternating
between rounding 1.5 up to 2 and rounding 1.5 down to 1 to get the following
configuration of half tone intervals: (1,2,1,2,1,2,1,2) which nicely adds up to
1424+1+2+14+24142 =12 half tones over 8 notes. But now look closely
at what we really constructed...

We find Messiaen’s second mode of limited transpostion! Even though I
didn’t present a rigorous mathematical proof here, I hope it is clear that Mes-
siaen’s second mode of limited transposition is a best possible approximation
of evenly spread intervals in an octotonic scale (best possible if we don’t allow
microtonal intervals).!

When we select modes for our own compositions, we may want to pay some
attention to avoiding clusters and gaps in the intervals that lie between the
notes in the modes we select. An interval G can be named a "gap” if it has
more half tones than the ideal interval rounded up, and an interval C can be
named a ”cluster” if it has less half tones than the ideal interval rounded down.
In all this, the ideal interval is itself a function of the number of notes in the
mode. Summarizing:

e The ideal interval I(n) in a mode is I(n) = 12/n where n is the number of
distinct notes in the mode.

e An interval G is a gap if B > [I(n)]. (The symbols [ and ] should be
read as "round up”)

e An interval C is a cluster if S < |I(n)]|. (The symbols | and | should be
read as "round down”)

6 Conclusions

To summarize:

e First we systematically listed all modes with internal symmetry around f#
derived from a chromatic scale. We found that there are 127 non-empty
such modes.

e Then, we saw how all of Messiaen’s modes are part of this list of 127 modes,
meaning that they at least have some symmetry in interval distribution.

e After that, we noticed how all but one of the Messiaen modes contain ex-
tra symmetries in the lower half and upper half of the mode (palindromic

1This makes me wonder how octotonic scales sound if we do allow microtonal intervals.

12



keys). We listed all modes that have both symmetry around f# and the
extra symmetries in the lower half and upper half of the mode, and dis-
covered some potentially interesting modes not directly used by Messiaen
(with fewer notes). Even though we didn’t care about the property of
limited transposition, by just considering symmetry arguments we arrived
at a very similar set of modes.

e We continued by looking for other forms of symmetry and looked in detail
at ternary symmetries yielding different set of modes.

e While doing so, we also formulated a possible explanation for why Mes-
siaen may have chosen to build his chords using fourths, and we specu-
lated about how internal symmetry and even spreading of intervals may
contribute to make Messiaen’s modes work better than other, randomly
chosen, modes.

e In the reference sections 20 - 161 we list all the modes examined in this
document and create a detailed passport, which can be used while explor-
ing its musical possibilities.

7 Some resources

While investigating I made extensive use of Jackson Hardaker’s Messiaen mode
visualizer: http://messiaen.jacksonhardaker.com/
T also extensively used the list of scales found at http://www.harmonics.com/scales/
The complete code required to reproduce the experiments and the text in
this document (together with midi files for the listed modes and chords in the
following sections) can be found online at https://github.com/shimpe/mints. To
recreate this document you need at the very least the following free software:

e python 2.x

e lilypond

o LaTeX

e a .pdf viewer (I used okular, but any viewer should do).

The provided build script is written in bash. For windows or other systems, you
may need to translate to an appropriate format.

Feel free to send your questions and remarks with respect to this document to
stefaan.himpe@gmail.com. Feel free to report errors, or corrections, additions,
to https://github.com/shimpe/mints/issues
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13 All chords built by stacking every fourth note
from the modes of internal binary symmetry
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14 All chords built by stacking every fifth note
from the modes of internal binary symmetry

# .
foep ofe gy f 2 2 EC
% E g SCEE e e
, E EE S 4E BF S EE 2 J%Eg”z;
; ; m T I
(R SR (5% [P FET (3 085 51 48N et i des
1:(2)1-1 3:(2)2-4 4:(2)2-8 (99 8:(2)3-3 9:(2)3-5 10:(2)3-9
2:(2)2-2 E 5:2)2-16° 22 327:(2)2—64
: te £
- '# o
o I— = — —, — I X
nﬁ:ﬁ: azg#z SEE sprir a2l 4 el L ﬁﬁgi
G e B AT I 200
& et & B 3| s B Hott
o @t He g 1 g 1 | » 4 T
11:(2)3-17 12:(2)3-33 13:(2)3-65 14:(2)4-6 15:(2)4-10 16:(2)4-12  17:2)4-18  18:(2)4 &0
I X
efe 3= # . fe? o EE fe £ = g
Q 5EE ;ﬁ; # — E # E #gf!‘ ;E ﬁg E#;E Eﬁ > — >
2 ) ) " # " I "
St ﬁ#. 4 E#"#. e Eﬁ: =i {# =T =
19:(2)4-24 20:(2)4-%4 21:(2)4-36,  22:(2)4-40 23:(2)4-48  24:(2)4-66  25:(2)4-68
.sﬁzéggszg :E#si
I N - = — — = o r X
nLCeetf Tyge® ot Ea:# . "#Eu:# ,# E#
A e e : # E—ﬂ i 23
O, ze °F7 oto »f "oz T ohet
J Bhri = = H S i \
96:2)472 | 272480  28:2)4-96 29:(2)5-7# 30:(2)5-11# 31:(2)5-13 4
.. > o . o
) eds Sy o LS00 pte 2FEE et S0 4l ete 2
G s, Hal ot . B e | e R
U ™ Tfl ‘ rﬁ"ﬂ ‘ | > ™ | #‘ Tfl |
32:(2)5-19 3:(2)5-21 34;(2)5-2% e 35:(2)5-35 4 e 36:2537 , &
4 #1#" # o fr o, 2HE > o fe s ol E —_—
e PSS He #ff CiF PSR T FTLioH T Flh,ow?®
G it t o e L i g R et Ly
Taetr ir go it i = il chet
37:(2)5-%1 38:(2)5:49 39:(2)5-67 40:(2)5-69 41:(2)5-73
te EE te %
o ListeE 2ied pries e pii bR 2ot
S 4 ba o7 o us o leate 2 Lubz o 2H 2 o4
o Phps £ el eirlogs e
42:(2)5-81 43:(2)5-97 44:(2)6-14 45:(2)6-22 46:(2)6-26
Heo ',ﬁ' &ﬁ #: J o,'—#E o ,l# #
e &, T — — foé fo 4
& - oge i ® T T & f
g TP ;;. T gd;}- i
47:(2)6-28 48:(2)6-38 49:(2)6-42 0:(2)6-44
n te 1#5 te #o ele | o te o .#5 z ° Jt. 22
- # P | Y Yy W7 # ﬁ &E T " ;
H-H - i | a2 S i | 7 o i 5o
[J) ﬁ P 4 I F o P |' I F‘ 4 Hr & f
51:(2)6-50 52:(2)6-52 53:(2)6-56 54:(2)6-70

28



b
k!

Hlg
i

58:(2)6-84

57:(2)6-82

4y = 2 #i e :#;#:5 e £ :#gg:#E

il

==

o
ny
'u

Ny

oA

il
.

»-

EE

o+ g
'I”

==

T #g @

cgﬁf'#r_'*

B3

= = e ’._ul
©
LY T Wl iv
el 5w
T Y
—
3 ® 0 i 7 N
&S
ale .uuulc
.E.Frr\ LIITY
o LN
** s
<
4 ~ Ey
EC Y Y
s N
—~N TN B e
hvmu <N

e o e
Wil L w0 Wil I i
Wi o e ol ﬁr [ YT Y - X
B X% Y ) LY |
Sl S WA v ‘
R SLah eLea ) 49
2 i . o0 q o I p il = 1.«»
S PR e NhedleMiw gl
o ) IS IS By o [N e . T
© T x = = o~ =~ oy
Ay nm Q) Jﬂnjma R LS > ) (Y[} by
I3 = ﬂunn N B g W & Al & < 0 ¥F S
s I\ B 5 Tsee = RN o MR 9 & YN
A B K ! b & 5.5
ﬁuww. 4 . P EAch 4“.\ ﬁ.nm.nﬂ S ”ﬂB s
= [ o N | “THEH D v 3 QUL
In FEF b, '_ua..ua, A Wﬂu A S M
o Sal g " E : Al
SRR x LMY CYRE YHE L
b Wi AERE O LY T )
S o8 B 10 R q < 7 N
-_MW7 T 3 = AR e PRI S L B A
A0 s S-S el s H oelslal g
Tl S RN S NN S MR SanE o
g By S i Z axllwe g T B randL Y
S ) $ =~ LA W © GAe b L ANY e
=4 © Ak e S V| 3 b =<3 3 . e
= 1l een %
© o _ﬁuuu [ CNEY I | | ﬁ d
g 3 Ry ™ ol . g 8
== 3 T —
5 W s R AU 2 By M
YR : " IV ) S [Thed 3
TR: ~ ¢ q p— £ qé% LS Biiiling
- A ) 10 2| RE oo Rl O I\ i = JA
N el L - 3E S @ P At o
. S LI = =
© S S B, 1L L) LRI
w = 4 ...n“.. S INe i = Aw#ﬂ o R . Lo [T
k: [ce)
o g AR L .
Q) ) |
d =3
=0 4 - L : !
oy By ~ ama LI 4 | A
[ 1. B Y A% (A el
R Rt FE YR T A -
L Y Y iKY &l q] H E=3
B vy L [y d
(Y q
%uun B R = o ©
& zl.u n@.u fle 17 iy W. L mU_J R mw % LA
© = = 5 =% = = ® THH R I 3
D g STRES SNy S S NI D SR
o) < @ [ <3 ﬂu © x| AE S < = LS
re) © $ O AJ ~ $ © ) q.MﬂS L JR=) 5%
Y .
B P g0 <X g0 o DER

95:(2)8-108

94:(2)8-106

93:(2)8-102
]
St

S|

EYa
L ]
‘v — s v v
LY | X
£ B
['Y | 1 S
0
o = :.u
IRt ) xR
ey I e O
X =
e S =
_ 5] »—
LX) XY
A

te £

#
"

e ®

Y
b
kol

F

te £

4}
4

J df e

Ny
oA
™

#
o
100:(2)9-47

Y

97:(2)8-116

Ny
§rok

96:(2)8-114
99:(2)9-31

29



RV :Hﬂ :Hﬂ 4 m iy
X |
== B o uuh —
K Y r =y
Exagnny (Y Y - e | g
Ky ¥ ExS
by “n L
Ay 3
AL
* S oA n O )
=2} > LIRS ) |
i . v
NS oo b = 3 A [
o o — < 4 ~ TTONM & =
I ONd & SNM T o M =
MEE S e MR | v Q] [R5 2S)
>~ = \ B a5 b 5
Rag E s — A
= S L
$» —~ — a $ —
| aa »
===
B :ﬂﬂ Y i
(Y] |
— ﬂ 0, - [ L
Rz '\ [
. dea|  wEE Rry
E ibiv R[] A
e
== ===
—TeNe «
e S S
T B
iy 7 S s N2
= _| f - !
S TISEN 2 TREN & M @ | [TRe D
TR, 2 —Teleh & e & 3 e
T < $ S AT s
hJ S AHwD e N
uﬂ._Wﬂ 9~ $ —~ $ ~
EE EEY B
Wﬂu === ===2 —
S [y [y —
[YCY. N x s
S o . N
iy 4
— o W le (Y I
EXSpnes EY=pncy ELigsesy |
gty |
e S 3 |
_LIFF X X X 3 .
Ih Y . ® 9 R
p um % o " =
oM N QTN D TR D =
) AN N N = A~ S
N R $ $ = A
el O 8 w8 —
— —
by » — L $ ~
T == EE E= %
XN E By e I

#

#

bl
oA
kil

H

G zrsiees

124

119:(2)10

122

118:(2)10

117:(2)10-118

-95

121:(2)11

120:(2)11-63

123:(2)11-119

122:(2)11-111

125:(2)11-125

124:(2)11-123

127:(2)13-127

126:(2)12-126

30



All modes with ternary internal symmetry

ordered by length

o)

15

6:(3)6-5

9:(3)6-10 1043)6-12 11:(3)9-7

8:(3)6-9

13:(3)9-13 14:(3)9-14 15:(3)12-15

12:(3)9-11
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16 All chords built by stacking every second

note from the modes of ternary internal sym-

5:(3)6-3

11:(3)9-7

10:(3)6-12

13:(3)9-13

12:(3)9-11

15:(3)12-15

14:(3)9-14
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All chords built by stacking every third note

17

from the modes of ternary internal symme-
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3:(3)3-4

2:(3)3-2
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L 4
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14:(3)9-14
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18 All chords built by stacking every fourth note

from the modes of ternary internal symme-
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19 All chords built by stacking every fifth note
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20

1 plain

1 seconds

1 seconds

inv. 1

1 seconds
inv. 2

1 thirds

1 thirds
inv. 1

1 thirds
inv. 2

1 fourths

1 fourths
inv. 1

Characterizing mode (2)1

o E

@uu?ﬁmuuﬂf@imﬁuum#@mﬁ#@fﬁﬁ ?&TM

Mode (2)1
(binary key: 0000001)

Unison
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1 fourths
inv. 2

1 fifths

1 fifths
inv. 1

1 fifths
inv. 2

1 sus4

1 sus4
inv. 1

=
T

e
TS

A A
TN
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1 sus4
inv. 2

1 sus2

1 sus2
inv. 1

1 sus2
inv. 2

ax

e

L IR

hllhy

38



21 Characterizing mode (2)2

Mode (2)2
(binary key: 0000010)
Do Re Wholetone or Large Interval

2 seconds ,?

2 seconds %
inv. 1

2 seconds
inv. 2

o
2 thirds P @
[ (4o YA O
ANIVA
oJ
e
2 thirds =
inv. 1
2 thirds
inv. 2

2 fourths ‘Q—E

2 fourths
inv. 1

2 fourths
inv. 2

2 fifths ,? —

uhrrrrmjﬁ
Lummm

2 fifths
inv. 1
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2 fifths
inv. 2

2 sus4

2 sus4
inv. 1

2 sus4
inv. 2

2 sus2

2 sus2
inv. 1

2 sus2
inv. 2

LEIEAJEL)
et

¥

;>t
(1. Y
ITTe

&)
J

e
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22 Characterizing mode (2)3

Mode (2)3
(binary key: 0000011)

Chromatic TriMirror

3 seconds ﬁa

3 seconds %
inv. 1

3 seconds ﬁ%
inv. 2

.

3 thirds %g

inv. 1

3 thirds
inv. 2

3 fourths

3 fourths
inv. 1

3 fourths
inv. 2

3 fifths

3
€
%
~ D

3 fifths
inv. 1

3 fifths
inv. 2
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3 sus4

3 sus4
inv. 1

3 sus4
inv. 2

3 sus2

3 sus2
inv. 1

3 sus2
inv. 2

L

-

e Ses

E <ok

>

Jo

k= ok o

e Ses
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4 plain

4 seconds

4 seconds
inv. 1

4 seconds
inv. 2

4 thirds

4 thirds
inv. 1

4 thirds
inv. 2

4 fourths

4 fourths
inv. 1

4 fourths
inv. 2

4 fifths

Characterizing mode (2)4

[

N
R

3

o -

i

N
R

-

3

N
===JII’IIIP

&g

BE

o2
e
h L
)" A
7\ e n ﬂ
[ fan YA § "
A\ 3
()

Mode (2)4
(binary key: 0000100)
Major Third Interval
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4 fifths
inv. 1

4 fifths
inv. 2

4 sus4

4 sus4
inv. 1

4 sus4
inv. 2

4 sus2

4 sus2
inv. 1

4 sus2
inv. 2

o

"

o3y

™

Lo
=;J 1ha)

Fh

M
X
ITTe

P>

1

-
o]

i3
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5 plain

5 seconds

5 seconds
inv. 1

5 seconds
inv. 2

5 thirds

5 thirds
inv. 1

5 thirds
inv. 2

5 fourths

5 fourths
inv. 1

5 fourths
inv. 2

5 fifths

5 fifths
inv. 1

5 fifths
inv. 2

Characterizing mode (2)5

P
-
Ty
M A
e
A A

bonter
N ::“_::
)" 4 r-J bl
o = f
B

Mode (2)5
(binary key: 0000101)
Do Re Mi
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5 sus4

5 sus4
inv. 1

5 sus4
inv. 2

5 sus2

5 sus2
inv. 1

5 sus2
inv. 2

:
iy

3%

S&

#

4

!

EL e = o

e Ses

B ok
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25 Characterizing mode (2)6

Mode (2)6
(binary key: 0000110)
Alternating TetraMirror

4} M.
6seconds —f—— | —ma ﬂ
r.d o
G stestert
6 seconds
inv. 1
6 seconds ,Q - : # !
inv. 2 K % —
inv. S ¢
6 thirds %a
. 4}
6 thirds —f—r : !
inv. 1 'S\V - o !

6 thirds %
inv. 2 bv i '
o

6 fourths —§—— gl
r.d

e
inv. 1 f

J [
6 fourths %
inv. 2 bv 1 1
> £ 4
n L 1l
6 fifths . S— J
[ Fan Y U r.d
ANIVA r-J
o :
e ot
6 fifths ﬁ_
inv. 1 o
2o el
6 fifths ﬁ_
inv. 2 o
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6 sus4

6 sus4
inv. 1

6 sus4
inv. 2

6 sus2

6 sus2
inv. 1

6 sus2
inv. 2

|

N
A
===}
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26 Characterizing mode (2)7

7 plain

7 seconds

7 seconds
inv. 1

7 seconds
inv. 2

7 thirds

7 thirds
inv. 1

7 thirds
inv. 2

7 fourths

7 fourths
inv. 1

7 fourths
inv. 2

7 fifths

7 fifths
inv. 1

7 fifths
inv. 2

0 N

Mode (2)7
(binary key: 0000111)

Chromatic PentaMirror

hill

#

|

Iz 5o
o
T

&g

[\

oy
e
Ay T a
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7 sus4

7 sus4
inv. 2

inv. 1

7 sus2
inv. 2
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27 Characterizing mode (2)8

Mode (2)8
(binary key: 0001000)
Sharp Fourth
Flat Fifth Interval
8 seconds %
5 d -0
secondas
e fets
b
8 seconds %
inv. 2
"y
te =
. 4} T
8 thirds B — ﬂ
[ Fan Y § T
ANIVJ Y
oJ jild
o
b e
8 thirds /) oot
7\ y -2
inv. 1 %:ﬂ
r’3}
Hop——
#
8 thirds #
inv. 2 :
8 fourths
8 fourths
inv. 1
o
tg=
Stourthe )b 7
ourtns X PO
inv. 2 %:ﬂ

=== X
L ALINIE)
.

8 fifths 4

=
o
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8 fifths
inv. 1

8 fifths
inv. 2

8 sus4

8 sus4
inv. 1

8 sus4
inv. 2

8 sus2

8 sus2
inv. 1

8 sus2
inv. 2

NN
L’IIH )

SUITTrSIT™
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A e

0

> 5ot
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9 plain

9 seconds

9 seconds
inv. 1

9 seconds
inv. 2

9 thirds

9 thirds
inv. 1

9 thirds
inv. 2

9 fourths

9 fourths
inv. 1

9 fourths
inv. 2

9 fifths

9 fifths
inv. 1

9 fifths
inv. 2

Characterizing mode (2)9

e Y

P

%&

Mode (2)9
(binary key: 0001001)
Diminished Chord
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9 sus4

9 sus4
inv. 1

9 sus4
inv. 2

9 sus2

9 sus2
inv. 1

9 sus2
inv. 2
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29 Characterizing mode (2)10

Mode (2)10
(binary key: 0001010)
Whole-Tone Tetramirror

10 plain

10 seconds

10 seconds
inv. 1

g
<
N

¢

-9

10 thirds

waints ghes By
inv. 1 }
# o
s )y BTy
rads

<

inv. 2 o —
n e
10 fourths EV e £y
J Hr [
e

el
10 fourths
inv. 1

o
#E ;f:
0 p —o

10 fourths —¥——# -
inv.2 D H

o
' X
10 fifths —#
ot
J e |
te e ;
f) s T s -0
10 fifths —¥— ¥ ! “ﬂ
inv.1 B :
o
20
He se 20T
—
10 fifths 94 !L:ﬂ
inv. 2 %BJJ**
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10 sus4

10 sus4
inv. 1

10 sus4
inv. 2

10 sus2

10 sus2
inv. 1

10 sus2
inv. 2

5] —
-

n vﬁféF

)\’ {: g I —ﬂ

@ A U2 I

eJ
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30 Characterizing mode (2)11

Mode (2)11
(binary key: 0001011)

Theoretical - No Known Name

11 plain O —— —r

11 seconds

11 seconds

inv. 1

11 seconds
inv. 2

11 thirds

11 thirds
inv. 1

11 thirds
inv. 2

o
11 fourths N F Y Y

nows Jpteaidify
inv. 1 |

Y |
: is =
11 fourths
inv. 2 o | —
fe £F

11 fifths ,? e

2,22
e

o |
fo gheelies

11fifths 9 ¥ BEE 1

inv.2  S9—————— —ﬂ
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11 sus4

11 sus4
inv. 1

11 sus4
inv. 2

11 sus2

11 sus2
inv. 1

11 sus2
inv. 2

=LLU“

J
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31 Characterizing mode (2)12

Mode (2)12
(binary key: 0001100)

Theoretical - No Known Name

12 seconds @%

-
12 seconds ,Q = gq‘ £ |I
inv. 1
b
12 seconds ﬁ#ﬁ
inv. 2 ¢

J

12 thirds ﬁ%
inv. 1 ¢ I

Y [
tem®
OO T caae
inv. 2 bv —
n & ) '.#E
12 fourths —f— 1 #ig—
[ Fan Y § T r.d
ANV W o
oJ jiid '
te =
12 fourths %’ﬂ
inv. 1 ) —
o) .ﬁ-'#%
12 fourths ———#t —
. [ Fan Y U T I T
inv. 2 b\’

™
X
1118,

#

12 fifths ) hie e

D7 #

[Y) 1

# . 2#

0 e
12 fifths —# L
. [ £ WA W) 1
inv. 1 54

anvel
12 fifths 41

. A W2 T |
inv. 2

EUHIR ==EJ’IIP

S&
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2

12 sus4

12 sus4
inv. 1

12 sus4
inv. 2

12 sus2

12 sus2
inv. 1

12 sus2
inv. 2

0

s 5ot
X e

o !
e

H '#E&éi

GetrT 1]

ANIV4

J

J— fopee
FepFH
B
AN1V S [ I
S |
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32

13 plain

13 seconds

13 seconds
inv. 1

13 seconds
inv. 2

13 thirds

13 thirds
inv. 1

13 thirds
inv. 2

13 fourths

13 fourths
inv. 1

Characterizing mode (2)13

o)
"4

L Y

B

Eaa

4} bo e ®

. € R 2 ﬂ
[ fan Y r.d Tk

ANIVJ Y] W

oJ B “F

4} ) ﬁ.o##
T T L i i i
[ v Y WY . AJ I I I
ANIVJ o [ | T
oJ ' '

e
13 fourths %
inv. 2 54 } —
te o}
) fe P 4
18 fifths —¥—- T # s
X T Wl
ANV Ny oy X2
o b
je ple
wime g SiEEry
1 S
inv. 1 o —
4 hee
13 fifths #ﬁlﬁi' ==
inv.2 XD =

A\3b
oJ

Mode (2)13
(binary key: 0001101)

Locrian PentaMirror
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#T g

13 sus4
inv. 2

"4
J

[o——
"
ExS) [
g =
X .
W e = L
%] A Lbl L
EAAY N
N
E
! ! B
< < I
% 3~ DN
& By B
= -
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33 Characterizing mode (2)14

Mode (2)14
(binary key: 0001110)

Theoretical - No Known Name

14 plain O — — ——

14 seconds

>
14 seconds ,? — ﬂd! i # ﬂ
inv. 1 %ﬂrﬁ #
oo ﬁu'#
14 seconds o
ey ©CTL et [
' o | |
14 thirds

14 thirds
inv. 1

14 thirds
inv. 2

14 fourths go ? # -! il Ei%

14 fourths
inv. 1

Y E#ﬁ&é’;
14 fourths q

inv. 2

14 fifths

14 fifths
inv. 1

14 fifths
inv. 2
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1_rﬂﬂu

14 sus4
inv. 2

0
r

14 sus2

D
AR

o
i
!

#

2
[ {arY
A\
oJ

14 sus2
inv. 2
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34 Characterizing mode (2)15

Mode (2)15
(binary key: 0001111)

Chromatic HeptaMirror #'s

15 plain /) T I —— —

15 seconds

15 seconds
inv. 1

15 seconds

inv. 2

15 thirds

15 thirds
inv. 1

15 thirds
inv. 2

15 fourths

15 fourths
inv. 1

15 fourths
inv. 2

15 fifths

15 fifths
inv. 1

15 fifths
inv. 2
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#
#*

7\ 27

15 sus4
inv. 1

#
#*

15 sus4
inv. 2

15 sus2

1,
b

inv. 2
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35 Characterizing mode (2)16

Mode (2)16
(binary key: 0010000)
Sharp Fifth Interval
Flat Sixth Interval
16 plain

16 seconds

i

16 second e
seconds
inv. 1 ﬂ
o
16 seconds %
inv. 2
te
o —
16 thirds gQ : Ria 1
fe
16 thirds —§ Chor
rds 7\ {3 -
inv. 1 %:ﬂ
#11
.0 ——
16 thirds Q __'ﬁ_'
VA r )
inv. 2 %:ﬂ
16 fourths E
16 fourths
inv. 1
e
'
16 fourth /) i
ourths ¥— i
inv. 2 %:ﬂ
16 fifths —

Qﬁ<>
i
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16 fifths
inv. 1

16 fifths

inv. 2

16 sus4

16 sus4
inv. 1

16 sus4
inv. 2

16 sus2

16 sus2
inv. 1

16 sus2
inv. 2

S

L)
X
SITTTTTSIT™

P>

r )

Mwﬁf

X
LI

-

=
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36 Characterizing mode (2)17

Mode (2)17
(binary key: 0010001)
Major Flat 6 (no fifth)
Messiaen 3rd Mode & Augmented Chord

augmented
17 plain
17 seconds
17 seconds
inv. 1
17 seconds
inv. 2
fn slie S
17 thirds X——#% g d
17 thirds
inv. 1
17 thirds
inv. 2
Ldele
17 fourths Q _ﬁ_.ﬁ"
CREEE
o o
Ry
—u Eliee
17 fourths ,? _— ﬁ ﬂ
. [ Fan Y §
inv. 1 %;
wtoetine
17 fourths g b PF
ourths ——  lg# @7
inv. 2 %J
# et
Eaig &
17 fifths oA 1
[ Fan) B -
ANIVA LT
) ot
17 fifths
inv. 1
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17 fifths
inv. 2

17 sus4

17 sus4
inv. 1

17 sus4
inv. 2

17 sus2

17 sus2
inv. 1

17 sus2
inv. 2

=

Y

.

LTI L)

P
R
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37 Characterizing mode (2)18

Mode (2)18
(binary key: 0010010)

Theoretical - No Known Name

18 seconds
inv. 1

18 seconds %
inv. 2

3

oJ 1
18 thirds go e 14 Eﬁg
18 thirds ﬁﬁ
inv. 1 ) | |
o
oo
18 thirds
inv. 2 o
"3 E
18 fourths ?Q e l.#' =
J |' I
e
18 fourths hé’%’ﬂ
. [ £an YW /21 I I
inv. 1 %;11 i
'
18 fourths #E&%ﬂ
inv. 2 bl/ i
o £ 4
h L 1
18 fifths —X—3 i
[ («v YA O by
ANV bl
D) d |
e
o £ E# =
n g
18 fifths — ! §ﬂ
v Gt |
o0
o snzehoe
—lo
18 fifths ,? - FL ﬂ
inv.2 99—
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18 sus4

18 sus4
inv. 1

18 sus4
inv. 2

18 sus2

18 sus2
inv. 1

18 sus2
inv. 2

Exal




38 Characterizing mode (2)19

Mode (2)19
(binary key: 0010011)

Center-Cluster PentaMirror
|

19 plain 5@%

19 seconds

19 seconds

inv. 1

19 seconds
inv. 2

19 thirds

19 thirds
inv. 1

19 thirds
inv. 2

r X
19 fourths 4—0%9—3—&#3#;—“

19 fourths ﬁ%
inv. 1 I

o [
ot
3
19 fourths %
inv. 2 bl/ | LA
" fo £ el
19 fifths —¥—7—4— ; §

o nie
19 fifths ﬁ"g‘_ =
inv. 1 | ! §ﬂ

19 fifths  —P—— et B4 =

inv. 2

Sy
e
il
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19 sus4

19 sus4
inv. 1

19 sus4
inv. 2

19 sus2

19 sus2
inv. 1

19 sus2
inv. 2
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39 Characterizing mode (2)20

Mode (2)20
(binary key: 0010100)

Messiaen Truncated Mode 6

20 seconds @%&%

20 seconds
inv. 1
20 seconds
inv. 2
o
20 thirds ,Q — # ﬂ |I
[ v Y WY . J Th
g e

20 thirds %
inv. 1
.
20 third %’%
rds

inv. 2 o | L

’ 3
20 fourths %

# ot
o >
20 fourths ,Q - u# y )}giﬂ

N [ £an W /2N ¥ T

inv. 1 bv Tt i

eeot
o o

20 fourths ,? - #ﬂ' —

. 2 '\ﬂ\y A § I

inv. o

20 fifths —§——
A W2

®

oJ

0
20 fifths —¢—
. 1 ,\MV A 8
mv. o

»
I1.]
X
s
A JILJ

20 fifths 9o | ﬂ
inv.2 P

J
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20 sus4

20 sus4
inv. 1

20 sus4
inv. 2

20 sus2

20 sus2
inv. 1

20 sus2
inv. 2

GRS

J

o Jiete
|

0

s 5ot
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40 Characterizing mode (2)21

Mode (2)21
(binary key: 0010101)

Theoretical - No Known Name
|

21 plain 5@%

21 seconds

21 seconds
inv. 1

21 seconds
inv. 2

21 thirds

21 thirds
inv. 1

21 thirds
inv. 2

21 fourths

an
o]

|
i A=
N -

Iz 5o

A
=

21 fourths
inv. 1

=
21 fourths %

Iz 5o
e
v
M :tt
===
ik
a
___“

inv. 2 bv I 1
'3 2#
0 tole — up
21 fifths —@——— #
N1 Y. J
ANV h iy X-J
o o

fe
21 fifths %’
inv. 1 | ﬂ

=
o1 fifths ) Hhee :%
1 S

vz GO
: J

<

7



inv. 2

Tilg "
[

[—
[—
('Y [Ty
N
AN = iR
s %
Nl % |
% i T
N
E s =2
o u b
< < I
% D % o
& B 5 a 2
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41 Characterizing mode (2)22

Mode (2)22
(binary key: 0010110)
Theoretical - No Known Name

o)
"4

22 plain

22 seconds

tol »

o)
p

22 seconds
inv. 1

=

22 seconds

22 thirds

22 thirds

inv. 1

22 thirds

-

o
o
>
I
|

| o
- =

St

o)
"4

22 fourths

Ny
hoA
kit

o0
¥ Nt el

0
A

22 fourths

inv. 1

ot
i"."

{2y
A\
J

22 fourths

inv. 2

efets
s

o)
p

22 fifths

22 fifths

£

(Y

22 fifths
inv. 2

Liptetf
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LY

22 sus4

inv. 2

0
r

T4 I

22 sus2

N
[2}
=3
w

N

N

—
>
a

-~

o
g T1
=

|

22 sus2
inv. 2

4}

s
A
(e
&)
oJ
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42 Characterizing mode (2)23

Mode (2)23
(binary key: 0010111)
Theoretical - No Known Name

o)
"4

23 plain

23 seconds

)

o)
p

23 seconds
inv. 1

23 seconds
inv. 2

0
e}

-
B=}
<
=
[e]
N

Y,
£

)

V4N

23 thirds

inv. 1

23 thirds

23 fourths

o)
"4

23 fourths
inv. 1

23 fourths

23 fifths

23 fifths

;#

23 fifths
inv. 2
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23 sus4

[ {4 WL WA
A3V
J

inv. 1

o
- AN

™

I

82



43 Characterizing mode (2)24

Mode (2)24
(binary key: 0011000)

Theoretical - No Known Name

[0 \
24 seconds ﬁﬁﬁrﬂg‘g

24 seconds
inv. 1

'y
H e ltes He
24 seconds Y —  Hoo gl g# II
. U "oy’ * i
inv. 2 AN —
o |
o e
24 thirds ,? p—— 5%
[ Fan Y § b 11
D 0 T
) #
oo foo
24 thirds 29 C -‘EF "EEF“E ﬁﬂ |I
inv. 1 o I i
ol o #
24 thirds ,? — g hl# itl#
inv. 2 W= I : : ﬂ
: J
ol ®
n oo —#h
24 fourths —¥——— He— ﬂ
{0 WL /201 | A
ANIVJ b (I N s | kol
U 'H'
e o
" o 4o ot
24 fourths ¢ ploet e |

mv.1 @ Cop

24 fourths ,? 1
inv. 2 S : : : ﬂ
. oJ

ofie
efle :#:
f) —.T ®L®
24 fifths X—7lo# i ﬂ
[fav YA § M by
A1V Yy i
[J) g d
off @
el o :# =
n Et Coefios
24 fifths Y———oo# d
inv.1 29— ﬂ
: oJ
g h
n IS4
24 fifths Y ———lo# ﬂ
. [ («v YA O
inv. 2 o
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24 sus4

24 sus4
inv. 1

24 sus4
inv. 2

24 sus2

24 sus2
inv. 1

24 sus2
inv. 2

[J) |

.
o 4o 2haus
2% i
SV
()
0 .| » e
)" A o .
b el |
ANIV4 Y ny bl bl
J  feet
Q .2 T 'h'ﬂ‘;ﬂ
G T"%
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44 Characterizing mode (2)25

25 plain

25 seconds

25 seconds
inv. 1

25 seconds
inv. 2

25 thirds

25 thirds
inv. 1

25 thirds
inv. 2

25 fourths

25 fourths
inv. 1

25 fourths
inv. 2

Mode (2)25
(binary key: 0011001)
Raga Reva, Revagupti (India)

25 fifths

25 fifths w
inv. 1

111

25 fifths

inv. 2
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a#

C UL #

2
o WL W72
A\3V2
J

inv. 2
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45 Characterizing mode (2)26

Mode (2)26
(binary key: 0011010)

Raga Simantini (India)

26 plain Q T

26 seconds

26 seconds
inv. 1
oo oo 15
26 seconds 0 #
inv. 2 B "4 II
inv. S |
26 thirds
26 thirds
inv. 1
26 thirds
inv. 2
26 fourths ,Q
[ Fan)
ANV
oJ
R
26 fourths W
inv. 1 S,
26 fourths H
inv. 2 6] :
. S, }

26 fifths ,Q

==
I

inv. 1 o
26 s f——Fi
inv.2 XD :

: S |
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133“
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46 Characterizing mode (2)27

Mode (2)27
(binary key: 0011011)
Theoretical - No Known Name

o)
"4

27 plain

27 seconds

0 |
"4 o
A% #®

27 seconds
inv. 1

' X
4t g0 o oo Ho

#®
[

27 seconds
inv. 2

27 thirds

27 thirds

inv. 1

27 thirds

27 fourths

»hﬂ.u mn
£\ L]
- X\
(Y [T
A \ |
S e
T
N
XN
it
i
=
i

27 fourths
inv. 1

27 fourths

inv. 2

3

4y @ ol

4}

s
A
et
A3)]
oJ

27 fifths

i

0
<
&
(=}
~
[a\]

S

27 fifths

[{ar
A\
J

inv. 2
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27 sus4

inv. 1

W
b

Py
L £
U gl 1

27 sus2

inv. 1

bt g0, @kl

R Tlgy o
—®
I
|

#
#"

27 sus2
inv. 2
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47 Characterizing mode (2)28

Mode (2)28
(binary key: 0011100)

Messiaen Mode 5 (dupe 8/456/1 in 12edo

Messiaen Mode 5 (dupe of 11/2348910/5 in 12edo)

Messiaen 5th mode From Groves start E

o)
"4

28 plain

28 seconds

te o He
Alg #

7 N

'3
b -

4}
4

28 seconds

28 seconds

1

¥ )
A U7

y.i
(oS
A\3V2
J

n
o

—
B=]
<
=
0
N

28 thirds

[o—
(1Y
\ ]|
e p—
X%
[T L)
ey 2
[ Y [Y
b, T
FUht
[} EX2I
e
T
LY. HiE Baa
=S
E Eoidens
4 [ N
I~
aEp DO

28 thirds
inv. 2

28 fourths

Hoo oolies

AT (g &

il
I

4

oo oo

o)
"4

" oA
I

o g
T

A &

28 fourths

A C v o

[{arY
A\
J

inv. 1

Il

y - -
I

28 fourths
inv. 2

el

o o
£

0
p.

)
A §

28 fifths

e

%

28 fifths

inv. 1

o haott
28 fifths #ﬁg&:@&#' .# !

[ {4 YA O
A2V

inv. 2
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inv. 1

inv. 2

]
e
N
B
[}
ERNA
¥
L )
IHHW”I
M xaE
== =i
! B
< LR
w w m.
[e e} o0 .
N N

28 sus2

a8

A §

inv. 2

4
I

[{arY
A\3V2
oJ
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48 Characterizing mode (2)29

Mode (2)29
(binary key: 0011101)
Theoretical - No Known Name

o)
"4

29 plain

29 seconds

— —
. [T
) g 1A
Ay $
It Al
Ez3 f.hu
Rir e
E2 3 Aﬂ |
¥
~ Py
3 T
|‘.‘q
i ey
X
S W&
<d S5n)

29 seconds

inv. 1

29 seconds
inv. 2

29 thirds

29 thirds

29 thirds

inv. 2

4
-5

[ 1)

&
1 A

U

[}

o)
"4

29 fourths

i g0, 00 00
2
[

AT Sl &+

5

HOO Lo

o oo HoW #
#
L

o)
"4

29 fourths
inv. 1

" oA
I

(a2
D
[o— J—
o4 we |
X — fpr =
[T o (Y'Y
L]
x| T3 X%
TTT EAdE=g
Y sl
B! N
L L 1N 1
[} Raslcas L
Y X
- Eaa |
13 e
1N il
=2 nnwa. 3
| n‘ U
O Ep &0
2 2 2 2
=N — ™
g = = =
3 = b= = =
= o) o B o B
2 I N N



inv. 2

r )

0
r

29 sus2

K

oA
b

7.
[{arY
A\
J

29 sus2
inv. 1

W op ol #
LA
)

kil

2—©C
{n—t
A\
oJ

29 sus2
inv. 2

I. oA
[

2
i
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49 Characterizing mode (2)30

Mode (2)30
(binary key: 0011110)
Theoretical - No Known Name

o)
"4

30 plain

30 seconds

[T}
‘ g 18
w4
I B NN
EE3 #
J &ﬂw
X3
e X3
E i
il L Y
N
) -
AN
X
S W&
<d S5n)
[} w
ks g
m — m ]
S S =
% 8 @ 5
o )
=) )

30 thirds

30 thirds

$

Tt
s

0. hoot Lool

b L M

oA
k!

o
g lI"
‘P'I

#
#

My
Al
Lkl

30 thirds
inv. 2

be

30 fourths g ? i ’i

30 fourths

ot
3

U ol "
b I I,

ol ud
”“."

oA
8

J

inv. 1

hlh#-gﬁﬂa

30 fourths —g— g3
N X " A
ANV [
J |

o)
p

)

30 fifths

30 fifths

o
e

.
;ﬁo

e

$

30 fifths
inv. 2

[ {4 YA O
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30 sus4

inv. 1

a9
N L HE
H'“..Hu.. im.y
Baa "
g3
B2 b
KT “bvr\\‘
1T 5l
A
E=3
prd
N
A, AN
EL Hﬂuﬂav
“w.h—.l
e
~
N >0

30 sus2

inv. 1

30 sus2
inv. 2
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50 Characterizing mode (2)31

Mode (2)31
(binary key: 0011111)

Chromatic NonaMirror

o)
"4

31 plain

31 seconds

Hop too oo & e

#

1
#
#

)

0
X

| .

o g [

P | | [ L

T Hoa W TP
BT L il

31 seconds

inv. 1

0
r

31 seconds
inv. 2

31 thirds

i

#

r )

0
r

31 thirds

inv. 1

)

o
t

T
#

.l
o

41

4 ghooutl .h.rﬁ.#ofb,r=ﬂh#

g #
i

31 thirds
inv. 2

n
<=
=)

-

=3
B
—
™

o)
"4

31 fourths

inv. 1

31 fourths

31 fifths

31 fifths

31 fifths
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o by @ .t @,
P 4P g ittge #

o 'rﬁ"
I

4

4

o7
A
-

)
U

inv. 1

A
L

I )
[ {a» YA A

31 sus2
inv. 2
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51 Characterizing mode (2)32

Mode (2)32
(binary key: 0100000)
Flat Seventh Interval
Sharp Sixth Interval

32 plain

32 seconds

i

r”3
32 seconds
o e
et
32 seconds
inv. 2
n HB= E
32 thirds X— ¢ ﬂ
[ £an Y WL L
ANIVA
[J) it 3
e
32 thirds
inv. 1
e
32 thirds
inv. 2
e
. EE
32 fourths —¥— ﬂ
[ Fan Y U
A1V
oJ F >
32 fourths
inv. 1
32 fourths
inv. 2
>
e £
=
, 5=
32 fifths H—3 ﬂ
[ Fan)
ANV L
[J) ;; >
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32 fifths
inv. 1

32 fifths
inv. 2

32 sus4

32 sus4
inv. 1

32 sus4
inv. 2

32 sus2

32 sus2
inv. 1

32 sus2
inv. 2

19l1®

Sl
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52 Characterizing mode (2)33

Mode (2)33
(binary key: 0100001)
Sanagari (Japan)
Sanagari? (Japan)

33 plain %
33 seconds %
-
33 seconds
inv. 1
33 seconds
inv. 2
33 thirds ?V = #ﬁ |I
™

33 thirds
inv. 1

LLMF

33 thirds
inv. 2 bv }
= £
f #ﬁﬁ:
33 fourths Y — gl # J
[ £« Y W2 Ll
o]
33 fourths
inv. 1

33 fourths ,? P s }
. [ £an Y W2 1
inv. 2 %
Jhet

>
]
A=
LALL
X
T$ITTTS

33 fifths —f—
A U2

N
19Ty ===

33 fifths —Y— gug *
inv. 1 %iﬂ
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33 fifths
inv. 2

33 sus4

33 sus4
inv. 1

33 sus4
inv. 2

33 sus2

33 sus2
inv. 1

33 sus2
inv. 2

n n l.# >

)" 4 o A

7\ {3 T oA

[ fan YA § ny m ﬂ
ANIVA M

[J) #"4

n 4 '_ﬁgz

)" 4 Y] ﬂ
7\ Y
[ £an Y W2 L0

ANV by

oJ T
ANIVJ | T I
oJ f
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53 Characterizing mode (2)34

Mode (2)34
(binary key: 0100010)
Messiaen Truncated Mode 6 Inverse

Messiaen Truncated Mode 6 Inverse?

[y ° -
34 seconds Y— ¢ ;E ﬂ
inv. 1 o |
##nz
34 seconds ,Q — s "ﬂ
. [ £ Y W2 L |
inv. 2 o !

" X
i %ﬂ
34 thirds ﬁ%
inv. 1

U T
wons Jppt g
inv. 2 o
[ P "#:
34 fourths —¥— - T
[ (an YA © m |
ANIVA n " ) I
oJ #‘ I
34 fourths %
inv. 1 S, -
s %
inv. 2 o !
r' X
g 2 iE
34 fifths X ——4 “ﬂ
[ £an Y W72 1
ANV n
oJ F >
4 e
34 fifths ﬁ_
inv. 1
34 fifths
inv. 2
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34 sus4

34 sus4
inv. 1

34 sus4
inv. 2

34 sus2

34 sus2
inv. 1

34 sus2
inv. 2

¢

Eaa!

g# !&ﬂ

N2> Se
ol

\AJ.I 'l E | I
Y, .
mﬁ
Dy, .
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54 Characterizing mode (2)35

Mode (2)35
(binary key: 0100011)
Theoretical - No Known Name
. 4} ,
35 plain X  ——
35 seconds

35 seconds
inv. 1

35 seconds
inv. 2

35 thirds

35 thirds

inv. 1

35 thirds

inv. 2

35 fourths

35 fourths
inv. 1

35 fourths
inv. 2

&g

35 fifths

o # >
35 fifths P mh oo
inv.1 G =
’ J
ghaet
9 ##1: >
35 ﬁfths £\ L # I 1
. [ £an W W2 1| 1
inv. 2 o !
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inv. 2

e T
A3V
J

35 sus2

inv. 2
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55 Characterizing mode (2)36

opn %

36 seconds

36 seconds
inv. 1

36 seconds
inv. 2

36 thirds

36 thirds
inv. 1

36 thirds
inv. 2

36 fourths

36 fourths
inv. 1

36 fourths
inv. 2

¢

o222
36 fifths 9L ‘ﬂ

A U7

S&

Exde
1)

36 fifths
inv. 1

36 fifths
inv. 2

Mode (2)36
(binary key: 0100100)

Minor Seventh Chord e.g. Cm7 = Eb6
Bi Yu (China)

107



2

36 sus4

36 sus4
inv. 1

36 sus4
inv. 2

36 sus2

36 sus2
inv. 1

36 sus2
inv. 2
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56 Characterizing mode (2)37

Mode (2)37
(binary key: 0100101)
Blues Pentatonic Minor, Hard Japan descending
Chord Cm11 - Pyongjo Kyemyonjo (Korea) Minyo (Japan)

37 plain 0 PR —

37 seconds

37 seconds
inv. 1

37 seconds
inv. 2

37 thirds

37 thirds
inv. 1

37 thirds
inv. 2

37 fourths

37 fourths
inv. 1

ot : gi
37 fourths w
inv. 2 !

37 fifths

37 fifths
inv. 1

37 fifths
inv. 2
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57 Characterizing mode (2)38

Mode (2)38
(binary key: 0100110)

Theoretical - No Known Name

o)
"4

38 plain

38 seconds

38 seconds
inv. 1

38 seconds Hﬁ #' nﬁ'%ﬂ
> rﬁ 1 i

inv. 2 o i

38 thirds

38 thirds
inv. 1

38 thirds
inv. 2

38 fourths

38 fourths
inv. 1

38 fourths
inv. 2 I

38 fifths  —g——
[ Fan Y § r.d

ANV

oJ

38 fifths ;m
. U #1 |
inv. 1 o L f L

38 fifths H
I

inv. 2 o




=
\

38 sus4

[ {an WL O 1

inv. 2

112



58 Characterizing mode (2)39

Mode (2)39
(binary key: 0100111)
Theoretical - No Known Name
39 plain O ———
39 seconds
39 seconds H
inv. 1

39 seconds wﬁ ﬁ $e i %
o | |
3 i i

. |
inv. 2 A\ -
Y |

N
=+

39 thirds

39 thirds
inv. 1

39 thirds
inv. 2

39 fourths

39 fourths
inv. 1

39 fourths
inv. 2

39 fifths

39 fifths
inv. 1

39 fifths
inv. 2
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39 sus4

39 sus2

i’?’

A\3V2
oJ

inv. 2
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59 Characterizing mode (2)40

Mode (2)40
(binary key: 0101000)

Theoretical - No Known Name

40 plain %

40 seconds ﬁﬁfﬁﬁ#ﬂ
[ Fan Y § i
9 |

40 seconds 0 4
40 seconds 4 =g kg 5w ]
inv. 2 I

40 thirds

40 thirds
inv. 1
. obagh
40 thirds ,? B ‘F‘FH
vz G EF
o fotiz
40 fourths ,? = '% "#E ;ﬂ
@ A U7 - JJ.T[ h
oJ ot ® |
el l# #
40 fourths ,? — ﬁ‘ﬁﬂ
inv.1 S i
n ,z#n!##i
40 fourths ¥ — gl # o ﬂ
inv.2 9=
o
fete 3=
40 fifths 4L T -
O
oJ feftl? |
o
fot e :E
40 fifths ,? — I
inv.1 ST ﬂ
: )
tertee T
P
0 =
40 fifths Y — g ¥ I
inv. 2 w'i;ﬂ
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40 sus4

40 sus4
inv. 1

40 sus4
inv. 2

40 sus2

40 sus2
inv. 1

40 sus2
inv. 2

n |, | »o®
Ly Cloete®
D PR " ﬂ
g e}
n .
§ L
0 et !##‘ﬁ
y T — ﬂ
(e 0 O i
oJ
Q — n'.n‘ .' =
g
D) fge® @ |
Q — H oo =
ri%% o r |
D) # |
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60 Characterizing mode (2)41

Mode (2)41
(binary key: 0101001)
Chaio (same as 6/26/5 in 12edo)
Chaio (all b's) 10/4678910/3 in 12 edo)

41 plain o —

41 seconds

41 seconds
inv. 1
41 seconds
inv. 2
41 thirds
41 thirds
inv. 1
41 thirds
inv. 2 7 =
o ol
41 fourths 9 ,“i'dl# % ttﬂ
{5 C e oyt
o fetet |
01#
s sty £ %
inv. 1 S, —
g Eggﬁ.z
41 fourths
inv. 2 ;jl —— q
fn . 1#'»#1;#;
41 fifths —0y Hat o ? P ';ﬂ
& C P o
o #etp T |
41 fifths
inv. 1 o I —
N o #‘!“#‘!E# ;
41fifths —f— ol i
inv.2 9=
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(o T
A\
J

inv. 2

41 sus2
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61 Characterizing mode (2)42

Mode (2)42
(binary key: 0101010)
Whole-Tone, Anhemitonic Hexatonic (as whole tone in 12edo) Auxillary Augmented, Messiaen 1st Mode
Raga Gopriya (India) Anhemitonic Hexatonic
Whole tone alternate
whole tone #'s in 12edo)
whole tone b's in 12edo)

42 plain /) ——

42 seconds

42 seconds
inv. 1

42 seconds
inv. 2

42 thirds

42 thirds
inv. 1

42 thirds
inv. 2

73
42 fourths /) - te %’—_ﬂ
' |

>
x|

42 fourths

o €1
inv. 1

[\

42 fourths
inv. 2

Eaa
kL

Nz Se
ol

42 fifths

42 fifths
inv. 1
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heh

42 fifths

inv. 2

42 sus2

inv. 1

<

42 sus2

inv. 2
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62 Characterizing mode (2)43

Mode (2)43
(binary key: 0101011)

Major Locrian

o)
"4

43 plain

43 seconds

- J el

%-’ﬁ

#

#
C—Le #

o)
A

43 seconds
inv. 1

43 seconds
inv. 2

43 thirds

43 thirds

inv. 1

J

Lenrppa it

43 thirds
inv. 2

oo
=
[

2]
<=
=}

o

=1
L
o
<t

4
[

[4)
[Y)

43 fourths
inv. 1

; g#E#

oy C o
A\
J

43 fourths
inv. 2

>

teo @ 'h"»#
|

#
Ll

)
A §

43 fifths

§o8

o)
" A
2\
fanY
ANIV4

'3
.t

.

F#

#
i

o)

43 fifths
inv. 1

1t s it

[{an W O 8
A\
J

43 fifths m

inv. 2
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43 sus4

43 sus4
inv. 1

43 sus4
inv. 2

43 sus2

43 sus2
inv. 1

43 sus2
inv. 2

X

>

J
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63 Characterizing mode (2)44

Mode (2)44
(binary key: 0101100)

Raga Trimurti

Chord Cm9b13

o)
"4

44 plain

44 seconds

He
o

o)

)\’n%;g,:’

44 seconds
inv. 1

44 seconds
inv. 2

Y

44 thirds

44 thirds

44 thirds

gote

J

|
e

44 fourths
inv. 1

o)
A\3V2
J

o)

44 fourths

fo » ."#:#

)

o)
p

44 fifths

44 fifths

44 fifths

inv. 2

A\3b
oJ
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7P

44 sus4

44 sus4

inv. 1

44 sus2

44 sus2

inv. 1

.
Y e T

44 sus2

inv. 2
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64 Characterizing mode (2)45

Mode (2)45
(binary key: 0101101)
Aeolian Natural Minor, Asavari Asc Nats. A to G
Chord Cm9b6sus4 - Gregorian Scale 2, Assari Thaat (India), Se (China) Kitmun (Sumarian)
. 4} \
45 plain 4 —F——

45 seconds

45 seconds
inv. 1

45 thirds

45 thirds
inv. 1

45 thirds
inv. 2

45 fourths /) - ad 4 fe
hg
45 fourths Whﬁ# "'&H
inv. 1 ; = !

te
45 fourths fl##%;%ﬁﬁﬂ; 4 ‘#ﬁ;—" !

inv. 2 < I I
o alie

45 fifths  —P—rta—ah ﬁ#.

D5 o 4 ﬂ

J  fef #
45 fifths émﬁg# faotor ?ﬂ
inv.1 2§ # e — ’

$oba fe

tsnns )yt s BB E "F i
. [ £an W WAL 8 | | [ T
inv. 2 o i —
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45 sus4

45 sus4
inv. 1

45 sus4
inv. 2

45 sus2

45 sus2
inv. 1

45 sus2
inv. 2

[} 4 gt %%
f 4 g oy O
D) t T ‘
0 . 'Eﬁﬁ=
gﬂ
() " T
o) | (- 4 o
)" A Ik
7\ e 1 a
[ fan YA § o
G gaiiit it
o) , st e
O e mheis B
ro ey e
9 F i

iy
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65 Characterizing mode (2)46

Mode (2)46
(binary key: 0101110)
Theoretical - No Known Name

o)
"4

46 plain

46 seconds

=]
(Y]
CIPVII,
[ YA ‘IR
Er ]
nlllll
St -+
N Ei
N L Y
L )
e
N
=2
~
< S5n)

46 seconds
inv. 1

46 seconds
inv. 2

46 thirds

46 thirds

4 oheougish

46 thirds
inv. 2

GotEgs

46 fourths

46 fourths

46 fourths

o)

46 fifths

o)

46 fifths

inv. 1

46 fifths

(T
A\
J

inv. 2
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46 sus4

inv. 1

X

#
i

I
A

) 4
N U Tig#'

A\37
J

46 sus4

inv. 2

46 sus2

a3
2

46 sus2

inv. 1

oot
g

46 sus2
inv. 2
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66 Characterizing mode (2)47

Mode (2)47
(binary key: 0101111)
Theoretical - No Known Name

o)
"4

47 plain

47 seconds

47 seconds
inv. 1

=)
'1_
el ax
S
|
“IIDI|
Y3 |
R
o el Bk
e
- a
===
18]
e
o vl
8
b
&

47 seconds
inv. 2

47 thirds

oo 4 g0 lo® # #

uor

47 thirds

[Y)
[4)

inv. 1

47 thirds

inv. 2

47 fourths

47 fourths

47 fourths

foe it
k! I;Tf
|

0
<
&
Q=]
~
Al

o) (-~ :
[Y) m [

47 fifths
inv. 1

47 fifths

{oy C o
A\
J

inv. 2
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inv. 1

47 sus4

inv. 2

47 sus2

inv. 2
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67 Characterizing mode (2)48

Mode (2)48
(binary key: 0110000)

Theoretical - No Known Name

48 plain @

48 seconds Q n
GC—faaeiost|
o i 1
"3
48 seconds 9 ‘ #' J
1 @ CEE Ao
1#1!
48 seconds @%ﬁg'i;‘ ﬂ
inv. 2 S, ‘ i
48 thirds %
fn fopae

48 thirds W
inv. 1 ':_ﬂ

o
48 thirds ',\2\ c ﬂﬁ C ‘F‘F |I
inv. 2 o
ele £
48 fourths ,? "ﬁ'u uE :;ﬂ
o € ##fzp
J e P 1
48 fourths %
inv. 1 i ——
48 fourths /) foe ¢$ i
inv. 2 o I I
fe £
48 fifth: Q ﬁ: 51'1;
e et
oJ feo 7 1
to et bl
e, =
0 £ Fiee
48 fifths #QZM i I
inv. 1 A\ I ﬂ
[J) I
-
o0 ——
48 fifths ,,2\ ¢4 e | ﬂ
inv. 2 o
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48 sus4

48 sus4
inv. 1

48 sus4
inv. 2

48 sus2

48 sus2
inv. 1

48 sus2
inv. 2

0 fooe
bctee ]
o C-F7¢e

[J) ﬁc |

fn feoep

[y

)" 4 Y | |
et =
ANV

J

0 | e ®
e

ANIV4 P | |

[ L od !

9 | fopae
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68 Characterizing mode (2)49

Mode (2)49
(binary key: 0110001)

Theoretical - No Known Name

49 plain O —

49 seconds

49 seconds

inv. 1

49 seconds
inv. 2

49 thirds

49 thirds
inv. 1

49 thirds
inv. 2

49 fourths

49 fourths
inv. 1

49 fourths
inv. 2 S —

1)
X
pJ0.J

whhs Pt Lt 4s
o it
>

.ﬂ' '—ﬁ# #

Y
« 0 M T I
M t

49 fifths
inv. 1

-

e Ses
v

49 fifths
inv. 2

foplier #15 ﬁ#;

e Ses
@
¥

==
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49 sus4
49 sus4
inv. 1
49 sus4
inv. 2
49 sus2
of
49 sus2 'Q i “'ﬁ Eﬂ
0 sus oy O g1 g i
y, o
49 sus2
inv. 2 o —

134



Characterizing mode (2)50

69
Mode (2)50
(binary key: 0110010)

Prometheus Neapolitan

50 plain /) ——
50 seconds
50 seconds
inv. 1
50 seconds
inv. 2
50 thirds
50 thirds
inv. 1
50 thirds
inv. 2
o £
50 fourths /) | 14 .# ﬂ
i
[
o0
50 fourths § - — ﬂ ‘Fﬂ
1 O™ e !
|

inv. 1 S,

n
23

50 fourths ,?
inv. 2 'SV\

50 fifths

50 fifths
inv. 1

50 fifths
inv. 2
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50 sus2

inv. 2
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70 Characterizing mode (2)51

Mode (2)51
(binary key: 0110011)
Oriental 1
Tsinganikos (Greece). Raga Ahira Lalita (India)

51 plain 9 S ——

51 seconds

51 seconds
inv. 1
51 seconds
inv. 2
51 thirds
51 thirds
inv. 1
51 thirds
inv. 2
51 fourths ? - i e 'ﬁ ﬂhﬂ:
ANIVA 1 1h 1k Th I
o Fﬂ" q hu | I
o
st g e gttty
3 |
inv. 1 o % =

51 fifths

fe sl
51 fourths
inv. 2 & e !
>

s 5ot
&
==
[
s
1)
%d;

siinhs Qe ghe it

inv. 1 o ] I : :
igrat2 s 212

51 fifths T

.2 et ]

mv. o t
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51 sus4

51 sus4
inv. 1

51 sus4
inv. 2

51 sus2

51 sus2
inv. 1

51 sus2
inv. 2

e

.I:"
iy
i o
A
i)
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71 Characterizing mode (2)52

Mode (2)52
(binary key: 0110100)
Raga Salagavarali (India)

52 plain Q PR——

52 seconds

52 seconds
inv. 1

52 seconds
inv. 2

52 thirds

52 thirds
inv. 1

52 thirds
inv. 2

52 fourths flmﬁ m #Eﬂ |I
b o
[

'l;
52 fourths W noeT
inv. 1 - = !

52 fourths
inv. 2

52 fifths

52 fifths
inv. 1

52 fifths
inv. 2
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52 sus4

52 sus4
inv. 1

52 sus4
inv. 2

52 sus2

52 sus2
inv. 1

52 sus2
inv. 2
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72 Characterizing mode (2)53

Mode (2)53
(binary key: 0110101)

Jazz Minor Inverse. Javanese, Dorian bIl & HIndi

53 plain /) PR ——

53 seconds

53 seconds
inv. 1

53 seconds

inv. 2

53 thirds

53 thirds
inv. 1

53 thirds
inv. 2

53 fourths g™ ﬂ
g ﬁﬁg 2 "
HERE == i
. | T
inv. 1 ; i i

o * -
# 3
53 fourths )yt ot 2# 2 EE e
nv.2 ot i N
mv. o I t
- oo
53 fifths  —P—r—a-ate e 1
[ Fan Y § ol T
AN\IVJ -] T
oJ F'O "
o fee
53 fifths W# he F’ﬂ
. | el [
inv. 1 o — ‘ I 1
te g #2
-
53 fifths ﬁ;ﬁ#ﬂ‘%‘?" =
. [ £an Y W72 1 | | [ M
inv. 2 bv I L -

141



53 sus4

53 sus4
inv. 1

53 sus4
inv. 2

53 sus2

53 sus2
inv. 1

53 sus2
inv. 2

| — P
Haotome® ity
o W e |
4} | 4 Gt .# > £
e S i
ANIVJ s ST TY [ [ ﬂ
o 1
0 4y Holl® stz £
Aetieg e
ANIVJ o T | | M
o i —
Q f -t > D$ d I
[Y) ﬂ:o’ Ladiihd [ I
n | & a.ﬁE e
)" A ny & ﬁ Tig "
D 45 — Eﬂ
# -EJ# #ﬂ%
b\l o ‘V'ﬂ | I I i ﬂ
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73 Characterizing mode (2)54

Mode (2)54
(binary key: 0110110)
Half-Diminished, Symmetric, Blues Dim.
Blues Diminished
Messiaen Mode 2, Auxillary Diminished Blues
Mode 2 first transposition

54 plain 9 PR S o —

54 seconds

54 seconds
inv. 1

54 seconds
inv. 2

54 thirds

54 thirds
inv. 1

54 thirds
inv. 2

54 fourths

54 fourths
inv. 1

54 fourths
inv. 2

54 fifths

54 fifths
inv. 1

g
q

Bk
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# ‘%ﬂ

54 fifths
inv. 2

54 sus4

54 sus4

inv. 1

54 sus4
inv. 2

A\3V2
J

o

#1:

Hop i

+

54 sus2

54 sus2

inv. 1

54 sus2
inv. 2
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74 Characterizing mode (2)55

Mode (2)55
(binary key: 0110111)

untitled Nonatonic 2

untitled Nonatonic 2 - 4#'s

untitled Nonatonic 2 - 6b's

o)
"4

55 plain

55 seconds

==
e '1_
d I
[Y
B\
L HL Y
E= = iﬂou.ﬂ
SN in
=3
E My
Ey
jENi Rk
g
A
. -
e ey
=3 ==
W& W&
> DL
3 3
S - S ™
m > m >
@ 8 @ 8
0 0
0 0

55 thirds

b
1=k

nr;;
hiP_2

4}
4

55 thirds

inv. 1

#

e

b oo #t
Ot

#
il

55 thirds

inv. 2

55 fourths

55 fourths

inv. 1

55 fourths

)
<
&
Q=]
0
0

Yoo it

#®
L

#
3

% .

55 fifths
inv. 1

4} |
oJ n I
55 fifths  —J——y2,

(o C o
A\
J

inv. 2
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§ ok

kil

otte
o1 4

#
Fial

#
4

Ny
oA
”

55 sus4

inv. 2

z

o
t

ote otelieilS

55 sus2

inv. 2
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75 Characterizing mode (2)56

o)
"4

Mode (2)56
(binary key: 0111000)

Theoretical - No Known Name

56 plain

56 seconds ﬂ?ﬁ;—,i

56 seconds #Zﬁh | H g '-ﬂ" £
het =0

inv. 1 P S " S i i 1 I I

o [ ed \ I
n .fﬂooﬂol,ﬁlt
56 seconds ¥, H lotoe o Lk ﬂ
inv. 2 S, # I ‘

56 thirds

56 thirds
inv. 1

56 thirds
inv. 2

0 | |, | »fe e

56 fourths M%

o fo ohe | |
o

56 fourths /) "Eﬁ # ﬂ
inv. 1 o | T i —

56 fourths ?ﬁzﬂ‘lzﬁ e l#h‘Fﬁ‘F#+

2 1

inv. 2 A\I i

o T
o o #5 =
56 fifths gy ok %#;E‘ﬁ higdh 1
[ £an YW W/ b1
ANV h LYY I | h
) go pip
o lof #

56 fifths é’ﬁgﬁ@ﬁ;gﬂ 'nh- ﬁﬁh‘f 1
. f | i
inv. 1 S, — i

o lof # # ﬁ

56 fifths ﬁaﬁ 'nh' ﬂﬁh'ﬁﬁ _T': 1
. [ {an W WL 1 1 i t |
inv. 2 o I
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56 sus4

56 sus4
inv. 1

56 sus4
inv. 2

56 sus2

56 sus2
inv. 1

56 sus2
inv. 2
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76 Characterizing mode (2)57

Mode (2)57
(binary key: 0111001)
Theoretical - No Known Name

o)
"4

57 plain

57 seconds

ole £

Iy
oA
b

)

ote #

o)

oA
b

L Ly

57 seconds
inv. 1

0
A

(a0 W O
A\
J

57 seconds

inv. 2

57 thirds

57 thirds

57 thirds

i

57 fourths

w0
<=
+
-
3
&L
=
0

o 2t

57 fourths
inv. 2

Ny
b
bl

#
#

o)
p

)
A §

57 fifths

fos ,01#1:

e

#

o)

57 fifths

inv. 1

'3
=t

o B oy # ﬂI##oﬁ#

o)
A

57 fifths

(o T
A\
J

inv. 2
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57 sus4

inv. 1

™
T

nlg#'
el
|
I
T

i oo atis yoig

57 sus4
inv. 2

A
PR

r )

0
r

57 sus2

|ty ol &

GeHgERRE L

o)

57 sus2
inv. 1

foo ..ﬂ"‘#ﬁ

K
q

57 sus2
inv. 2
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77 Characterizing mode (2)58

Mode (2)58
(binary key: 0111010)
Theoretical - No Known Name

o)
"4

58 plain

58 seconds

olie £
id

Ny
oA
bl

Ny
oA
bl

oo
P A

o)

58 seconds
inv. 1

.

o0 fﬂorﬂo‘-#l

0
A

y )
(a0 W O
A\
J

58 seconds

inv. 2

o)

58 thirds

58 thirds

L=

inv. 1

B oo ont I8 £

58 thirds
inv. 2

58 fourths

58 fourths

58 fourths

——
— uh.iu
q [y
N -
08 Atsi
[y )
T
.ﬁvl b
alen '
*
NyTe g
== = “ |
s H
e H
DO DER
w w
= =i
hs & 2
e} 0 .~
0 0

'.ﬁ- ",g-#

E3

I )
[ £an YA W2 L

4}
A
A\3b
oJ

58 fifths
inv. 2
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58 sus4

inv. 1

58 sus4

inv. 2

Y

58 sus2

r )
T

fomtioe

A\\3V2
J

.o oo g

G ot Bt E A

58 sus2
inv. 1

1.}
)

oo foo ,#ol#ﬁ

58 sus2
inv. 2
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78 Characterizing mode (2)59

Mode (2)59
(binary key: 0111011)

Messiaen Mode 3

Messiaen 3nd mode From Groves start F#

Messiaen Mode 1b3i#'s

o)
"4

59 plain

59 seconds

—
. \
4 §
£ o
Pl
XS
«oel J\W\
[ 1 . S
e [§ s
EX 3 Xy
.'n’n\-‘
Ty I
iy
E
X L
o W&
<<l ER

59 seconds

inv. 1

59 seconds
inv. 2

59 thirds

59 thirds

o g W
Rr
I
T

footont I8, 8

b

59 thirds
inv. 2

59 fourths

59 fourths

inv. 1

59 fourths

[o—
A_ri
EX3
Y0
L TR L]
X s 1
) (Y
g
== = ..hu.
T
el £
EY:
q £
=
< <
[} [}
g =
& & 2
o o B
0 0

igsad st

°F.4
r-J

, o 8

#
#

4 o
He®
Y
L O

o)
A

59 fifths

[{ar
A\
J

inv. 2
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59 sus4

inv. 2

ity o o Hol

bedata et

0

59 sus2
inv. 1

o
I ﬂ
I

b op tt o 02 oo .ﬂclh#%

kil

59 sus2
inv. 2

ot
[
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79 Characterizing mode (2)60

Mode (2)60
(binary key: 0111100)
Theoretical - No Known Name

o)
"4

60 plain

60 seconds

o

g

flﬂcrlﬁol,#l

=

#
b

o)

60 seconds

inv. 1

¥ )
[ £ Y W 1

4}
A
A3V
oJ

60 seconds
inv. 2

o)

60 thirds

St

|, te o e
SRATEE L AL
LA B i B

b

60 thirds
inv. 1

60 thirds

0

60 fourths

$ oo Lo®

K
Ll

w0
<=
=)
-
3
L
=3
©

60 fourths
inv. 2

J— 'y
\ A
'Y e =
L ¢
gl =
. 9
7 ol
oﬁrl >
4 b
A
===
—Rele
k==
X
DO DER
w w
= £
& & 2
© ©

§

of o of

4}

4
A
(e WL o2

60 fifths
inv. 2

A\3b
oJ
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60 sus4

inv. 1

Y

H

r )

&
f§rempoe

60 sus2

fe .'.ﬂf

bt

60 sus2
inv. 1

#
#

oo oo ,#ol#¢

60 sus2
inv. 2
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80 Characterizing mode (2)61

Mode (2)61
(binary key: 0111101)
Chromatic Diatonic Dorian (#1,b3,#5,b7)

as 8/0/6 in 12edo

Chromatic Diatonic Dorian (all b)

as 11/8910/4 in 12edo

o)
"4

61 plain

61 seconds

=)
o0 »1_
q %”.hu.
At
] ]
B\ Al
- 8
EL3
1y
]

A
= .rﬂ_v\
LN il
Ty i
e EN

»

AL = I
& !
€L LR
3 3
(=] g N
(= [=]

3 = 3 =
w & w &
— Ao
© ©

61 thirds

22

bl

4y fo o e £
[
I

i

oo

0

61 thirds
inv. 1

..u.ﬂPhrl
S
q
S
L RS
[ Y
§
gy
ol
-
o
e
o
&
<&

61 thirds
inv. 2

61 fourths

61 fourths

61 fourths

e

#it
o

¥ )

o)
A

61 fifths

Ny
s

[ {4 YA O

4 o0, o® ,#f.lﬂol

o)

61 fifths
inv. 1
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4 ot
b =T

L " g

4}

4
A
U1t
>

[Y)

61 fifths
inv. 2

61 sus4

dotle ’P.ﬁ > £

61 sus4

inv. 1

#
#

K
H

4 it g0 0o too ,#cl#¢

oo itoW

I Dl A I
7
i

61 sus2
61 sus2
inv. 1
61 sus2
inv. 2

" hoA
I
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81 Characterizing mode (2)62

Mode (2)62
(binary key: 0111110)

Messiaen Mode 7

(4#'s & b7)as 10/6/1 in 12edo
all # as 11/28/3 in 12edo

o)
"4

62 plain

62 seconds

oo £
I

#

fee

bl

Heo Hartootor

bl

o g [ ]

P | | L s

T r.d r.d T T
oo ot v

—F #

o)

62 seconds
inv. 1

0

62 seconds

inv. 2

62 thirds

uuuu @l
q L
N 2
I
£ q
. any
I iy
| R
(Y
N
L5 oF|
rRRL g
N
T 9
A
i3
& [
<
w0 w0
T~ T~
g g
sz -
o~ B o~ B
© ©

62 fourths

62 fourths

62 fourths

ANIVJ P - 2 i N 1
J 11

inv. 2

w2y tie o
— tﬂ

A*Al-

62 fifths

g

§ smSut o

heot .ﬁ-'h

P
"

62 fifths
inv. 1

LAl o

e

62 fifths
inv. 2
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[ £ Y W 1

inv. 1

1 glo ¥
TH’

62 sus4

Ir.J

P - Dt
g’
|FJI'

y A
(o T
A\
J

62 sus2
inv. 2
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82 Characterizing mode (2)63

Mode (2)63

(binary key: 0111111)

All except 7th all sharp Bb

Chromatic UndecaMirror -
All except B - 7 all flat

63 seconds

#
.W.LT

iﬂ

ol
Es

m

#. # ‘olﬁorlﬁ

#®
ia

o

Hom 8Pk
|

63 seconds

o)

63 seconds

#
i

inv. 2

63 thirds

|
#=

¥ )

o)
A

63 thirds

inv. 1

e ||
kL
X
q
LI
e AN
(Y
L]
=
A
[
§
- g
L3
= =
K
Y
XN

Tt I.It#:k

o
ot
hoA
™

y e

[ £ Y L 1

V4N

63 thirds
inv. 2

63 fourths

63 fourths

inv. 1

63 fourths

63 fifths

63 fifths

63 fifths
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" 1 Hrﬂ'
I
T

inv. 1

{0 W O 18
A3V
J

63 sus2

inv. 1

%

P
#

Hr
|
T

bt

hop tonloelias e ol

woo ot
|

o
i

PN
A
b

r )

[}
"4
VN
[ £an Y WL 0
ANV A
J

63 sus2
inv. 2
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83 Characterizing mode (2)64

Mode (2)64
(binary key: 1000000)

Unison

64 plain @

e
pn r¥E
64 seconds X ﬂ
[£anY
ANV
[ >
.
oo
64 seconds X— ﬂ
inv. 1
>
—
64 seconds
inv. 2
! g
. =E
64 thirds —— ﬂ
[ £anY
ANIV
oJ
64 thirds
inv. 1

[LLALL)
I REREEAJIE)

64 thirds ,?
inv. 2

¥ )

i

64 fourths E
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64 fourths
inv. 1

e

TTITTTTTSTTTTTTS

64 fourths Q

£\ ¥ )

i

inv. 2

TTITTTTISTTTITTTTTTT TS

64 fifths E

0]

TTITTTTISTTTITTTTrTT T
(A JRRRRRERAL.] »

4}
64 fifths X
inv. 1 :ﬂ
64 fifths
inv. 2
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NTT

64 susd E

[LALL)
I RERREAJIE)

64 sus4 ,? -
inv. 1

i

4}
64 4 "4
infrl,l; %:ﬂ

64 sus2 %

64 sus2
inv. 1

TSI
M JELARRNIL)

64 sus2 Q

inv. 2 %

i
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84 Characterizing mode (2)65

Mode (2)65
(binary key: 1000001)
Sharp Fourth
Flat Fifth Interval
-
65 seconds ,Q s ﬂi ﬂ
[ £anY A
ANIVA N " )
J e
-0
65 seconds ,? - ﬁ‘;
inv.1 D—+# 4¢_ﬂ'

})
==

'de
o) 4 —

65 seconds =
e et

65 thirds %
>

fe
"E

A 0L

o

. [}
6§ thirds ',’\l:\ e # ﬂ
inv. 1 ﬁ;
-

fee
65 thirds 0 !Fg
e et
#-é
et
= =
65 fourths ,? n# ﬁ
>

65 fourths
inv. 1
o
3
, 'EEZ
65 fourths —¥— #
inv. 2 %J

e

ISITTTTTY

65 fifths  —9—

ht
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65 fifths
inv. 1

65 fifths
inv. 2

65 sus4

65 sus4
inv. 1

65 sus4
inv. 2

65 sus2

65 sus2
inv. 1

65 sus2
inv. 2

e

ISTTTTTTY

-
I

M JELARRRIL)

PO

-

D

P
»

T

=g

[LRALUA)
e A

i

TTTTTT®IT™
ISITTTTT®IT™

.

?ﬁ

A
X

A1

LD

4} #
At
[ («v YA 7 W
ANIVA Th
J T
te
>
4 £
N Eﬂ: —a
o
te =
n o
A .
oty
J o
o
te &
N !»: >
At
&ty
) T

11
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85 Characterizing mode (2)66

Mode (2)66
(binary key: 1000010)

Raga Sarvarsi (India)

66 seconds %

66 seconds ,? - ’F—ﬂ
. N |
inv. 1 bv !

66 seconds ,? - —

. [ («v YA 7 | I
inv. 2 o
. 0 s
66 thirds —¥— I
GRS :
oJ - I
66 thirds
inv. 1
o6 i %
inv. 2 o !
'3
'3 E:
N ® = >
66 fourths —¥— ‘ﬂ
N <
ANIVA
J >
e
" e £ %E

66 fourths —— ! ﬂ
. [ (4v YA 7 |
inv. 1 ﬁ;

o0
==

66 fourths %ﬁ ﬁ_ﬂ
. [ («v YA O |
inv. 2 S —

66 fifths ,\9 -

66 fifths
inv. 1
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66 fifths
inv. 2

66 sus4

66 sus4
inv. 1

66 sus4
inv. 2

66 sus2

66 sus2
inv. 1

66 sus2
inv. 2

e
11
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86

Characterizing mode (2)67

Mode (2)67
(binary key: 1000011)

Theoretical - No Known Name as 7/4567/2 in 12edo)
Theoretical - No Known Name

67 plain 5@%

67 seconds

67 seconds
inv. 1

67 seconds
inv. 2

67 thirds

67 thirds
inv. 1

67 thirds
inv. 2

67 fourths

67 fourths
inv. 1

67 fourths
inv. 2

67 fifths

67 fifths
inv. 1

67 fifths
inv. 2

Jer

e

E a3

E

sl

sl

Ezz

Jer

R

3

Eaakasa

AN\IVJ [
U T

. r' X
0 Lo @hlgis
e ] ™ ™
[ fan Y § ny |
ANIVA " ¥ I
U P i T

, ef
[} 4 oho® tagt
™™ i
[ (an Y 6 [ |
ANIV4 T
o

fopla®
) feetdye =
7\ Y L I
[ v Y O [ I
& I ﬂ
o
l.#l.

0 Tous

o
o EHt 2L S
0 P
)4 o
o &) - |
o
20
faeoe—r
T Fj
%77
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2

67 sus4 %
s plepteotenty
inv. 1

Y] T
'y i:
e FTi-do
67 sus4 ,? - ﬁ ! —ﬂ
inv. 2 D !
o
o
67 sus2 ,? - ﬁ h II
[ («v YA 7 Yy Y
ANV Tk Tk
[J) ,‘TT m
o9
4} | oottoseeils
67 sus2
g ===

e Dt ®S

inv. 2 A1) I

EM 1))
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87 Characterizing mode (2)68

Mode (2)68
(binary key: 1000100)
Major Flat 6 (no fifth)
Messiaen 3rd Mode & Augmented Chord
augmented

68 plain
68 seconds

68 seconds
inv. 1

68 seconds
inv. 2

68 thirds

68 thirds
inv. 1

68 thirds
inv. 2

68 fourths #
A 97

»

r 3
.
(oS # ﬂ
NIV o
J

-

o
E# o
68 fourths H !
inv.1 89— : —ﬂ
# 20
o9 —
68 fourths #
inv. 2 %H—‘—:ﬂ
e
68 fifths —g——
@ A §
[J) >

68 fifths
inv. 1
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s
ALY

68 fifths !
inv. 2 4‘;§ﬂ
#

68 sus4

ANV | o T

[J) T
ot ot F
inv. 1 S, I
68 sus4
inv. 2

o
68 sus2 ,Q — #,;'
3

68 sus2 %
inv. 1
68 sus2
inv. 2 N3 I 1
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88 Characterizing mode (2)69

Mode (2)69
(binary key: 1000101)

Theoretical - No Known Name

69 plain 5@%
69 seconds %ﬁ

69 seconds
inv. 1

69 seconds
inv. 2

69 thirds

69 thirds
inv. 1

69 thirds
inv. 2

69 fourths

69 fourths
inv. 1

69 fourths
inv. 2 bv —

]
AN N
1L

69 fifths 9 o
@ A W2
oJ >
o
. ot Eﬁ o
0 Cp s em
69 fifths ¥ gy Mool ™
inv. 1 bv ! } §ﬂ
.20
P =
69 fifths # : ! —ﬂ
inv.2  9——— :
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'U.I'R
Tfl '

69 sus2

69 sus2

inv. 2
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89 Characterizing mode (2)70

Mode (2)70
(binary key: 1000110)
Raga Zilaf, (India)

70 plain Q PR ——

70 seconds

70 seconds
inv. 1

70 seconds

inv. 2

70 thirds

70 thirds
inv. 1

70 thirds
inv. 2

o
70 fourths E
R 4
i gttty
inv. 1 ;

[ Il
70 fourths
inv. 2 o —
®
4} dfe ~

70 fifths ﬁ
R

v e rabiditty
inv. 1

H e
o
ERES of

AR
e
—
70 fifths  —§— 4 E
. [ (4o YA 7 | [ | |
inv. 2 o —
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g #
'ui—g

70 sus4

inv. 2

o)
A

70 sus2

inv. 1

o
'le'”

177



90 Characterizing mode (2)71

Mode (2)71
(binary key: 1000111)

Theoretical - No Known Name

71 plain Q

71 seconds

>
71 seconds :;“_g&':_ﬂ
inv. 1 o +r||— |
71 seconds H‘ﬁ ﬁ foe
inv.2 P alls—e% —
Y [
. o)
71 thirds — _ _ _ :
&#&’- fleofigeios o
%‘ flwe st 1o
71 thirds AQ - .
inv. 1 H— fiigo o o f t
. S, iz (%
71 thirds —§——
. [ fan YA § r.d e [ [ [ I
inv. 2 A\IV P2 2 I T
[ [
71 fourths 4 4 %
oo
71 fourths tﬂ
inv. 1
. 2 £h5
71 fourths >t ! ! “ﬂ
inv. 2 bl/ ! i 1 : :
>

71 fifths E
R

71 fifths #

T

B

. A W2
inv. 1

5

T1fifths 9 ®

L )

=J 1919

. A W2
inv. 2

5
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—
EYts
Xl
L Y. [
S
N
3 e
1 N
& R
e
\J
== 3
&
< LR
(2] [} m.
s r &

71 sus4

71 sus2

inv. 1

71 sus2

inv. 2
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91 Characterizing mode (2)72

Mode (2)72
(binary key: 1001000)

Theoretical - No Known Name
|

72 plain 5@%

Ly »

72 seconds 9 %
§§ i‘
72 seconds 9 ¢ %
72 seconds wn : ':_Eﬂ
inv. 2 I

[Y) [

72 thirds f‘#ﬂ'gi

ANV nal I

0, i

4
72 thirds %
inv. 1 |

(Y [T
72 thirds
inv. 2 54 =
.
o £
, pieg s
72 fourths 4
(CREE =
oJ o1 |
.
o 1
n !’# £ oo
72 fourths P # ﬂ
inv. 1 o
oy )
g 2ehe
72 fourths At ﬂ
inv. 2 AN I
[J) T
. phe E
n L s 2
72 fifths —Y——# ﬂ
O Py
o o h®
. sﬁg é
0 = »
72 fifths ')\:\ c 4 — ﬂ
inv. 1 o
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72 fifths
inv. 2

72 sus4

72 sus4
inv. 1

72 sus4
inv. 2

72 sus2

72 sus2
inv. 1

72 sus2
inv. 2

|||Ii__hw
N
TTTeTe

ST

N L |
v T

o, 2h ﬁ%
& |
n , fF#:'
sl
n N ,;#25
Gerrerr
[J) he !

-0 #

bt

U T
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92 Characterizing mode (2)73

Mode (2)73
(binary key: 1001001)
Diminished 7th Chord, 3 Semitones
Messiaen 2nd Mode - Chord Cdim7 (bb7)
Chord Diminished 7th

Theoretical - No Known Name
|

o plain @%@%

73 seconds

73 seconds
inv. 1

73 seconds
inv. 2
73 thirds
o
73 thirds —§ . «..#-‘g ﬂ
inv. 1 o b i i
PLT
&+1 o = -
T3thirds g Bge# 'F 1
. N < | L
inv. 2 bv |
73 fourths
73 fourths
inv. 1
foet
73 fourths %
inv. 2 b\’ —

73 fifths % # ':H

" 3
e 1
" '# Eﬁ £ o
73 fifths X Jotew® ﬂ
inv.1 2P
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738 fifths
inv. 2

73 sus4

73 sus4
inv. 1

73 sus4
inv. 2

73 sus2

73 sus2
inv. 1

73 sus2
inv. 2

|4y ®

o9
4} , | #oe
4 H oo # 00
A r* do ol
ey € il k
A3V o
J ke T |
A3V i
J
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93 Characterizing mode (2)74

Mode (2)74
(binary key: 1001010)
Minor 6th Added
Minor Added Sixth Pentatonic

74 plain Q ——

74 seconds

74 seconds
inv. 1

74 seconds
inv. 2

74 thirds

74 thirds
inv. 1

74 thirds
inv. 2

74 fourths ¢ #

¢t
nus 4t
inv. 1
te
o
74 fourths bﬁé

inv. 2 D I
. S, I

p# e
74 fifths o
ﬁ,% f
te £
i gt B
inv. 1 I

“

(Y [ !
o) P 3#!5 g
74 fifths X —rlHe ! |I
inv.2  9——— :
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94 Characterizing mode (2)75

Mode (2)75
(binary key: 1001011)

Theoretical - No Known Name

75 plain O y —— —1

75 seconds
75 seconds
inv. 1
boptopet BTG
75 seconds #ﬁ; foo Lol ” ot
N CRELSasas RSeS|
: j # |
75 thirds 9 4 égﬂ
% - i i I
75 thirds —p——F—#4 ég%
inv. 1 Qgi | I

s fopipemslEE,
inv. 2 | }

[Y)

75 fourths %%ﬁ%
75 fourths iﬁgﬁ
inv.1  SP——he—r '
o

75 fourths
inv. 2 bl/ ! I

EE
1l (Y
by,
s

75 fifths

s 4o gipemdEE,
inv. 1 o |

>
—o
75 fifths ﬁ i IR ﬁ

inv. 2 o |

dzse 5ot
!
xRk
Eﬂ'\
Eund
AJA)
e
ttﬂ
1)
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75 sus4

75 sus4

inv. 1

de
1

75 sus4

inv. 2

75 sus2
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95 Characterizing mode (2)76

Mode (2)76
(binary key: 1001100)

Theoretical - No Known Name

76 plain /) —+—
76 seconds
| foo¥
76 seconds gpﬁ
inv. 1 — ':_ﬂ
o
ot bt By
inv. 2 !

o i

o
76 thirds %
inv. 1
te
-
76 thirds ﬁﬁﬁb&ﬁ
inv. 2 : — :
: $— .
ot
.
76 fourths ,Q p— #; %ﬂ
[ v Y WY . AJ
A1V P.J Y o |
g Tefe P '
>
s f- et B
inv. 1 ;

,ehe 4
e feigs PR
%

4} e ® :#5
76 fifths gt H
S .?F* 4
te 2*
76 fifths ﬁﬁ%&&'
inv. 1 o i : —
b8
76 fifths —§— 4 __ﬂ
. [ (4o YA 7 LAl | |
inv. 2 o f !
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76 sus4

76 sus4

inv. 2

76 sus2 %%
-@

76 sus2

inv. 1
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96 Characterizing mode (2)77

Mode (2)77
(binary key: 1001101)
Theoretical - No Known Name

o)
"4

77 plain

77 seconds

»é&;ﬂ

o)

77 seconds
inv. 1

#
4

17y
i

Ll

¥ )
A U7

77 seconds
inv. 2

7.
[{ar
A\
J

77 thirds

77 thirds

77 thirds

77 fourths

£

4 op 00 o0 2e

0

77 fourths

inv. 1

A\
oJ

77 fourths
inv. 2

' 3

Ho e 'E :#
o

o)
p

77 fifths

77 fifths

77 fifths

inv. 2
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LA

I“.‘ ﬁ-ﬁo
i -
# |

77 sus4
inv. 2
77 sus2
77 sus2
inv. 1
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97 Characterizing mode (2)78

Mode (2)78
(binary key: 1001110)
Mela Yagapriya (India)

78 plain /) PR ——

78 seconds

78 seconds
inv. 1

78 seconds

inv. 2

78 thirds

78 thirds 4

[ , of
. o« I ] T
inv. 1 Mﬂg
ooh
78 thirds %
inv. 2 *

78 fourths y i - %
78 fourths %
inv. 1 f

-
78 fourths =
inv. 2 o I
o 4
,®
78 fifths 9 ta— ',# : 1%
[ Fan Y § r.d .1 r.d
AN\IVJ Y] o F.J [
J <t F ' I
s et BOF
inv. 1 o [ i I
te®
o
78 fifths ﬂ;ﬁ.ﬁé@
we  @CMTTT L
. g !
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78 sus4 9 - E—— %ﬂ
%‘ .

78 sus4

inv. 1 Tt —

inv. 2 S |' ——

78 sus2 ?Q e — g %
[Y) I Ao B

Bsus2 P #Eﬁ%

inv. 1 &F'ﬂ. 4 —

78 sus2 .

inv. 2 ANV o ! ] — :
[J) ' I
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98 Characterizing mode (2)79

Mode (2)79
(binary key: 1001111)
Theoretical - No Known Name

o)
"4

79 plain

79 seconds

b
=

79 seconds
inv. 1

o
I

oo oo lte® :’#

=
-

7.
[{ar
A\
J

79 seconds
inv. 2

79 thirds

N ;
hip_J

79 thirds
inv. 1

4}

4
A
U
>

[Y)

§

he®

h oo 4t
o ot

79 thirds

inv. 2

2]
<=
=

=

=3
B
(<2}
[

79 fourths

79 fourths

it

79 fifths

79 fifths

79 fifths
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79 sus4

inv. 2

doplioette® L

o
i

4
#

inv. 2

195



99

Characterizing mode (2)80

Mode (2)80
(binary key: 1010000)

Theoretical - No Known Name

e ﬁ'ﬂ
seconds

80 seconds
inv. 1

80 seconds %
inv. 2 S, —
25
80 thirds ﬁ%ﬂ
80 thirds /) f2 :’$
inv. 1 o —
80 thirds
inv. 2
fo £
n Pfise
80 fourths ¥ — T
[ («v YA 7 oY
DJ > '“F':ﬂ
tef
o £, oo
80 fourths ',\2\ - ﬂ ﬂ
inv. 1 o
Hee®
" vose,
80 fourths I i ﬂ
inv. 2 bv ! #
te £ EE
=
80 fifths ——r i
[ £anY 'y
Dl > '"F':ﬂ
et
o rhe
80 fifths —— —
inv.1 S 9———

196



80 fifths
inv. 2

80 sus4

80 sus4
inv. 1

80 sus4
inv. 2

80 sus2

80 sus2
inv. 1

80 sus2
inv. 2

e Ses
e |
‘H’
Ihily

Q T I
ter——|
oJ

o
o b2t
R = T
Q) .‘-'|

™ g
A=
)
hod
e
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100 Characterizing mode (2)81

Mode (2)81
(binary key: 1010001)

Theoretical - No Known Name
|

St plain 5@%

81 seconds

81 seconds
inv. 1

81 seconds
inv. 2

|

81 thirds

81 thirds
inv. 1

81 thirds
inv. 2

81 fourths

81 fourths
inv. 1

81 fourths
inv. 2

81 fifths

81 fifths
inv. 1

b
2
)

1]
o= =i = =

81 fifths ,Q -~ i ﬂ
inv. 2 ,S\V ~
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2

81 sus4
81 sus4
inv. 1
#.#5
o) te 2, Goet
81 sus4 ,')\,:\ € : ﬂ
inv. 2 bv
”
81 sus2 QE | H-#' ﬂ
.‘;
81 sus2 o) ' st
. sus m“ # tﬂ
inv. 1 o s |
81 sus2
inv. 2 :Jy I |
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101 Characterizing mode (2)82

Mode (2)82
(binary key: 1010010)
Egyptian , Suspended Pentatonic

82 plain Q  ——

82 seconds

82 seconds
inv. 1

82 seconds

inv. 2

82 thirds 0 l for ?‘H
inv. 1 — 1

'3
>
52 thinds %ﬁ
inv. 2 ) —
.
> 2
82 fourths ,Q — .#
X oA
ANIV4 kil |
[ - F !
82 fourths @%ﬂg #" -
. I 1
inv. 1 S, 1
3
>
82 fourths :—g&g
vz GO
. > ‘
'3
82 fifths =9 ‘ﬁ'ﬁ _i%
ﬁ, I
.
- 3
82 fifths ﬁﬁ?&
. | | L
inv. 1 o i !
4
ot g_: ="
o 35 oo
82 fifths —§— o ﬁ ! ﬂ
. [ {4 YA O I 1
inv. 2 o I
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LY

82 sus4

inv. 2

° .#'

82 sus2
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102 Characterizing mode (2)83

Mode (2)83
(binary key: 1010011)

Theoretical - No Known Name

83 plain O ———

83 seconds

83 seconds
inv. 1
.
0 boo toelas Bis
83 seconds —¥— #o0 ot ot
p | e e |
. S # | !

83 thirds

83 thirds

; siggenf
inv. 1 Qﬁ: ‘ f
s fopapaindff,
inv. 2
83 fourths @%ﬁgﬁ?%

o0
Sl ST e
inv. 1 Hr_n "
;.;.2# :
83 fourths oo 1% } II
inv. 2 bl/ ! | ‘ :
o £
83 fifths (e fopheily %
[ Fan Y § T
ANV ™ T
oJ - 1 f
83 fifths ﬁ%
inv. 1 o ‘

83 fifths 9o ! _ﬂ

vz GO
: J
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inv. 1

83 sus4

inv. 2
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103 Characterizing mode (2)84

Mode (2)84
(binary key: 1010100)

Theoretical - No Known Name

84 plain O 1

84 seconds

9
84 seconds
inv. 1 %
@
inv. 2 ¢ |
"
84 thirds %
inv. 1
o
-
wons - gtste B2 E,
inv. 2 |

o [
e 2
84 fourths ,Q - - #;ﬁ
[ £anY 'y
ANIV4 #ET 1P |
[ "o F !
i Dt B
inv. 1 bv 2 I i
. 2
> do
84 fourths ﬁéﬁcﬁ
inv. 2 N i i :
. of
o) talte = & E_%
84 fifths A et
A\\3V2 " :F & I
[ - r !
o
84 fifths ﬁ%ﬁé&'
. I | !
inv. 1 o I —

r X

>
84 fifths #&' :ﬂ
inv.2 3H ——

A\3b
oJ

204



£

Eo#'

84 sus4
inv. 2

84 sus2

fea

84 sus2

inv. 1
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104 Characterizing mode (2)85

Mode (2)85
(binary key: 1010101)
Whole-Tone, Anhemitonic Hexatonic (as whole tone in 12edo) Auxillary Augmented, Messiaen 1st Mode
Raga Gopriya (India) Anhemitonic Hexatonic
Whole tone alternate
whole tone #'s in 12edo)
whole tone b's in 12edo)

85 plain Q T—— —

85 seconds

85 seconds
inv. 1

85 seconds
inv. 2

85 thirds
85 thirds
inv. 1
85 thirds
inv. 2
o
85 fourths ,? - uj 4 # ﬂ%ﬂ
N T g
ANIV4 oy o T
o Te @ ¢ |
o9
85 fourths 9 | fosties ﬂ”
inv. 1 MI_Q_ELH_‘_A—:H
;4:.2# .
85 fourths o0 * ! ﬂ
inv. 2 N — !
s J it 2E L,
tw o
o e @ L
85 fifths
inv. 1
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85 fifths
inv. 2

85 sus4

85 sus4
inv. 1

85 sus4
inv. 2

85 sus2

85 sus2
inv. 1

Bgh
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105 Characterizing mode (2)86

Mode (2)86
(binary key: 1010110)
Major Minor, Hindu bVI & bVII

Mela Carukesi (India) Raga Tarangini (India)
|

86 plain é’%ﬁ%

86 seconds

86 seconds
inv. 1

86 seconds
inv. 2

86 thirds

86 thirds
inv. 1

I
>-
inv. 2
223
h 8

[Y) [

86 fourths &%ﬁ
o o
=t —
86 fourths %
inv. 1 [ | !

o
>
86 fourths
inv. 2 | — :
J [
.
o 2
56 fifths  —P——a-o-p-ohat q%ﬂ
[ Fan Y § r.d oy .1 r.d
ANV P - ot B o o |
beggg i
86 fifths -
inv. 1 A\37 oot I f — !
oJ | I '
>
86 fifths ﬂ;&.ﬂé_@'
inv. 2 - e —— :
inv. > }
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209

86 sus4
inv. 1
86 sus4
inv. 2
86 sus2
86 sus2
inv. 1
86 sus2
inv. 2



106 Characterizing mode (2)87

Mode (2)87
(binary key: 1010111)
Theoretical - No Known Name

o)
"4

87 plain

87 seconds

tolie &
“F]!”Lﬂ

I
a
#1

.
o

87 seconds
inv. 1

¥ )
A U7

87 seconds
inv. 2

4}

4
A
e}
D
oJ

87 thirds

b
1=kl

P,
Tt

4}

4
A
U
>

[Y)

87 thirds
inv. 1

hﬁ-'

b

PPPL;
o ot

87 thirds
inv. 2

2]
<=
=

=

=3
B
~
e}

87 fourths

87 fourths

i

o)

87 fifths

87 fifths

87 fifths
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87 sus4

inv. 2

o

g=<|

4

&
P
T
b

H-.o&nﬁﬂq’h

o
i

L
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107 Characterizing mode (2)88

Mode (2)88
(binary key: 1011000)

Theoretical - No Known Name
[

8 plain 5@%

88 seconds ﬂ?ﬁj—,iﬁr

n e
RO R S
inv. 1 ':_ﬂ

0 , , ! ;
88 seconds H—, Hop o ﬂ:?ﬂ ﬂ
I

inv. 2 o ¥ I ‘

88 thirds

88 thirds
inv. 1
88 thirds
inv. 2
4} ,
88 fourths —¥—- o #
H— #
oJ #
-
88 fourths w
inv. 1 S |
88 fourths ﬁé}
inv. 2 bl/ !
88 fifths #Qq" ehe
ANV h |-y
o =T
88 fifths m" phe ;
inv. 1 S I : |I
fae
-~
o0 110 -
88 fifths ')\2\ {Jﬂ ﬂ:;g h | § | ﬂ
inv. 2 o I
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88 sus4

88 sus4
inv. 1

88 sus4
inv. 2

88 sus2

88 sus2
inv. 1

88 sus2
inv. 2

0 L olos
Hoo Ho' ':ﬂ

[Y) ¢ o0 | |

4}

=i

fn | |, ot
RS TEeEmio
o oleele |

fn | ,_phee 48
o 04 1 ﬂ
0 s Lo kBt
o —
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108 Characterizing mode (2)89

Mode (2)89
(binary key: 1011001)
Theoretical - No Known Name

89 plain

89 seconds

;ﬂ

o tie,
‘ T

#

o)

89 seconds
inv. 1

¥ )

0
A

89 seconds

89 thirds

89 thirds

89 thirds
inv. 2

E.d
£

.|
B

i
P
T

#

0

89 fourths

h e # .o

0

89 fourths

inv. 1

s, ol o :h,ﬁ##,ﬁ#gg

4}
&)
oJ

89 fourths
inv. 2

®

e
=

Ny
oA
bl

1.}
]

oo

L
LY
'U.F'I

#
r3

oA
T

4}

s

A #%y
Cc

[ £anY

89 fifths

89 fifths
inv. 1

89 fifths

inv. 2
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89 sus4

89 sus4

inv. 2

89 sus2
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109 Characterizing mode (2)90

Mode (2)90
(binary key: 1011010)

Dorian, Kafi D to C asc. naturals

Chord Cm69sus4 - Eskimo Heptatonic (N. America) Kafi Thaat (India), Embulum (Sumerian)

90 plain /) S — —

90 seconds

90 seconds
inv. 1

90 seconds
inv. 2

90 thirds

90 thirds
inv. 1

90 thirds
inv. 2

90 fourths

ot G et i
inv. 1 !
| I |
. 24
90 fourths qu&%
inv. 2 — —— :

J T
9
. o =
90 fifths ot oLk ﬁt :
O — o @R
Jg e |
90 fifths g ; E"h"ﬁ#". .
inV. 1 31 i. i "i I i ; ! !
fn
90 fifths ' a—
inv. 2 'Su‘ e
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217

JAES ﬂ
~EA YT
ESS 3
[y ELY
ESS T
=S 3| (Y
|
e T i
A AL |
0
£33 |
e
&~ &
< DL N By v DNEh
I T EEN R PO L
w w m w m 2] 2] m 2] m
=) =) = o o =)
> S 7 &S 7 =3 & &



110 Characterizing mode (2)91

Mode (2)91
(binary key: 1011011)

Blues Octatonic

o)
"4

91 plain

91 seconds

>

sy

ot
=i

.
’

91 seconds

b
#®

inv. 1

o

4t g0 o 00 182

#
3

0
A

91 seconds

91 thirds

o
bef

91 thirds
inv. 1

“)

e

"'H

91 thirds

inv. 2

91 fourths

91 fourths

91 fourths

=

91 fifths

iy O

91 fifths

inv. 1

#g:

'3
>

®

haid

91 fifths

w00 3
1

y — L
(e W 97

ANV

J

inv. 2
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o 4

£

o

91 sus4
inv. 2

us
by
o |
$
==l &
Y X
Ed A\
Baal T
w- N
e
X
9 £ |
- b
] N
2 o
nﬁ »

91 sus2
inv. 1

91 sus2

inv. 2
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111 Characterizing mode (2)92

Mode (2)92
(binary key: 1011100)

Theoretical - No Known Name

92 plain Q ———

92 seconds
92 seconds /) | *‘l # = ##. >
It A | Y iy
o e ]
o
o0 15—
92 seconds ,? = oo # # In'ﬁ Uﬂﬁﬁ
inv. 2 LS 4 H ﬂ
’ oJ i ' 1 !
92 thirds
92 thirds
inv. 1
92 thirds
inv. 2

9-
iourths. Pt gt #%
11 T Wil ol
H":#'l L " 1 f
o o9
92 fourths ‘E' ﬁﬁ ﬂTE
X T i I
inv. 1 o o r" i 1 I :
f o, ® ﬂ o i_hrts #
92 fourths W{g o=t =
inv. 2 o I i :
[o) teo, ® .ﬁ' >
92 fifths O CRTLE LETei | -
ANV ) I e e 18 T
o "o &P‘ [ f
92 fifths whngﬁu
X T i 1
inv. 1 S " f '
92 fifths ¥ T jottae” —
mv.2 1P =
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o
-

is4t

o

92 sus4
inv. 1
92 sus4
inv. 2

r )

92 sus2

e

#
Y3
#¥

92 sus2

P At 7 E
'.H

A\
J

inv. 1

, oo Hoo B

h
4

b

T

A\
oJ

92 sus2
inv. 2
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112 Characterizing mode (2)93

Mode (2)93
(binary key: 1011101)
Messiaen mode of limited transposition 3

o)
"4

93 plain

93 seconds

(Y .ﬁ
Ea |l
. -3
X ¥
= |-
ml &
N [Y
s — L ==s
Nl
A 2
AN e
M N
293 i
M A
Y _
M
W&
ER <

93 seconds
inv. 1

93 seconds
inv. 2

93 thirds

2}
=]

-
=
<
e}
e
[=2]

for

} .ﬁ"“',h.f.ﬁ -

.|
7]
t

by

93 thirds
inv. 2

93 fourths

93 fourths

o8 5 S

93 fourths
inv. 2

e T

ot

Ny
oA
kil

o)

93 fifths

R

§

R,

o)
&
U bl

9
o3 i f——totsytied
[ {an Y O [ |-
A\ i i

93 fifths
inv. 1

3
>

ot
>

®

TE
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oo

. 4o ft I.

Byis 8

<

.
it
#

93 sus4
inv. 2

93 sus2

inv. 1

93 sus2

inv. 2
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113 Characterizing mode (2)94

Mode (2)94
(binary key: 1011110)

Houseini (Greece)

4}
4

94 plain

94 seconds

b1l

bl

Heo taotoe B2F

1T

b
=

L Y Y P RIY . i
Wbl".»#""

W ol
of

—F :

o)

94 seconds

inv. 1

0

94 seconds

inv. 2

94 thirds

e

94 thirds
inv. 1

o'y
=
I

howtt § oo [BHe

bl

TR

4

Ian\TT

94 thirds
inv. 2

o)
"4

94 fourths

n
=
=

-

3
S
<
=

ofion #;ﬂ

94 fourths

o2 loe ta

#

4

94 fifths

L W1¥:)
(4"}
H oo
1 dd ol ¥
uf f
i","

0

s

Ny
A
-+

94 fifths
inv. 1

9Ll
|F'I

>
>

5

94 fifths
inv. 2

G
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psyis 3

94 sus4
inv. 1
94 sus4
inv. 2
94 sus2
inv. 1
94 sus2
inv. 2
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114 Characterizing mode (2)95

Mode (2)95
(binary key: 1011111)
Theoretical - No Known Name

95 seconds

ild

Hoe tootor 182F

te . le £

| »
L.~ ] =
# { -

]

il

+

#
1

)

o Pk
P A i

95 seconds
inv. 1

0

95 seconds
inv. 2

95 thirds

—
("1l
aSonnd |
= Al
(Y [T
nt
bt we
LY YRR e
4 [
a5
p il
N |l
b = |M.|
i
Fo E2s!
EXY PG 22
. = X
B
L Y
A [
)
<

95 thirds
inv. 1

95 thirds

inv. 2

95 fourths

IH‘P'IITT

95 fourths

inv. 1

Ll

95 fourths

95 fifths

i

-t
>

i

|
T

4 oo hee it

#HT Tlg #7

|
I
T

h
s

#4%

o)

95 fifths
inv. 1

Lia |

R

95 fifths

inv. 2
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, o4

o o o f

A

P - At el A N 1

E .47
- dud
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115 Characterizing mode (2)96

Mode (2)96
(binary key: 1100000)

Theoretical - No Known Name

%o piein @
96 seconds /)
g ioogg

n o o
96 seconds ﬁj‘%ﬁ ﬁ ﬂ
inv. 1 Y : I
J e !
gn!#
96 seconds Hoet !IF ﬂ
inv. 2 AN i
Y] f
. A o !ﬂn'
96 thirds ¥ F LR H ok ﬂ
@ A W 1 'II il |
oJ - ﬂ:'
S eotlion
96 thirds #JZ#IPL # !
inv. 1 AN 1 e : ﬂ
() I
)
foniise
96 thirds th:h F¢ !F :ﬂ
inv. 2 b\’ [

96 fourths %

£
=
96 fourths mﬁﬁ::ﬂ

inv. 1 54 ! !
96 fourths /) !F gﬁiﬁ
inv. 2 S, ! !
E#s
) EEF
96 fifths k tﬂ
ANV [ - I
DA < ™
s alie =
p  E mastes
96 fifths Y ——4 ﬂ
inv.1 9=
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96 fifths
inv. 2

96 sus4

96 sus4
inv. 1

96 sus4
inv. 2

96 sus2

96 sus2
inv. 1

96 sus2
inv. 2

e

fn
)" 4 A [ ﬂ
7\ {: N I
[ fan YA © m
ANIVA
o
A o aolioe
)" 4 Y Y k
7\ y oA 1
[ £an Y W/ 18 b ha | ﬂ
ANIVA
oJ - ﬂ: >

[J) T
- £
n elerliastion
)" 4 Y
G C*
A\IV4
J
p | e ehe
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116 Characterizing mode (2)97

Mode (2)97
(binary key: 1100001)
Theoretical - No Known Name (as 7/4567/8 in 12edo)

Theoretical - No Known Name

97 plain go E I ; ﬂ

97 seconds
97 seconds
inv. 1
97 seconds
inv. 2
o ®
97 thirds ,? Y () # h# # n |I
o Corripr
[J) Te ﬁ‘
97 thirds
inv. 1
el
oraras bopl et 1
inv. 2 b" i 1
" ule :#:#ﬁ
97 fourths —# - n ﬂ
o -
o 4fe"
o 4. eotetid
97 fourths ¢ H# Su_—¥
. 1 @ C '} kS kS
inv. o f
" ) &#40## Eé
97 fourths ')\:\ - # ﬁ f |I
inv. 2 153

97 fifths %" E EH
o
n ph 5ﬁ §£th
97 fifths ¥— - i ﬂ
. [ (an YA © hod
inv. 1 bv
& o0
- o
s L
97 fifths R b = 1
. [ £anY m
inv. 2 bv
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2

97 sus4

97 sus4
inv. 1

97 sus4
inv. 2

v =
1)
A ]

97 sus2

97 sus2
inv. 1

97 sus2

inv. 2 bv I I
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117 Characterizing mode (2)98

Mode (2)98
(binary key: 1100010)
Raga Gauri (India)

98 plain 9 —
L 4
A _ o #
98 seconds Y — PRl g g ﬂ
inv. 1 L6 Ry i ;1 =
foe
o5 seonts g Bl P
inv. 2 < o |" —

98 thirds

98 thirds

inv. 1

98 thirds
inv. 2 54 —F—

)
98 fourths %ﬁ | %‘ = %
A

-2
98 fourths i i ]

V4N (L9 W] ne
. N U Tg 17 bl 1
inv. 1 A\ L 1
J ! !
o, 2
n e ﬂhx#gs
98 fourths F—¢& — ﬂ
. [ £ Y O 11 | 1
inv. 2 o :

™

e
ax
[} ]

98 fifths QE#
*

il
o 2 ﬁhré
98 ﬁfths IQ r e} % % I I ﬂ
inv. 1 'S\V - i —
) et
Y gﬁ e
98 ﬁfths £\ - % I I ﬂ
. L 1717 1
inv. 2 o }
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98 sus4
98 sus4
inv. 1
98 sus4
inv. 2
4} 4 =
98 sus2 . — Be, gleet
€ " "‘ T ﬂ
&) - ;
o froe e |
98 sus2
inv. 1

inv. 2 )
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118 Characterizing mode (2)99

Mode (2)99
(binary key: 1100011)

Messiaen Mode 5

respelling
Mode 5

o)
"4

99 plain

99 seconds

wil g
8}
lunﬂ HHlHH..
01_
Es EE3
wil
QUS|
XN X%
=== e
iz i
=
L]
k.= = =
D€ Eh

99 seconds
inv. 1

99 seconds
inv. 2

ﬂ
| o 17
o« ._%
N 3 y
NS £E3 ax
== T
r=2 el I
— [ Y~ Y ]
u“m- »u‘w 7
=== D! ===
1S
.Lw1 Lm1 it
TN
L) I
E=S 3 e
DW ===
) ]
& o B
DL L NEp
< 3 <
5 5 5«
= £z 23
D (o2 B (o2 B
2] 2] 2]

12}
<
]

o

=}
it
=2}
=2}

e

:#,;ﬁ#h_

4 op o0 ke 70

0

99 fourths
inv. 1

B

J

99 fourths
inv. 2

)
A §

4}

s
A
(e
&)
oJ

99 fifths

e

#/-

g

L
nY.J
B
il

4 o b
Y A
LT gl
=
I

¥ )
A U7

99 fifths
inv. 1

4}

4
A
(e
D
oJ

>
>

'3
ot

sizfs

uly
e

I )

o)
A

99 fifths

inv. 2
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99 sus4

inv. 1

%

|
i

®

4
DY

2

e

¥
T

[}

"4
V4N
N
ANV
J

99 sus4
inv. 2

99 sus2

—
>
=]

R
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119 Characterizing mode (2)100

100 plain go g r— ;ﬂ

Mode (2)100
(binary key: 1100100)

Theoretical - No Known Name

100 seconds

100 seconds
inv. 1

¥ .

inv. 2 ALY, #

100 thirds

100 thirds
inv. 1

100 thirds

inv. 2

100 fourths

100 fourths
inv. 1

100 fourths

inv. 2

e £

100 fifths ?QQLL.;&%

bv ‘ﬁr f'" —
te
n % # fae
100 fifths —¢—Tou L&
! Gy Cortimmif |
inv. 1 bv —
#&2
- 9
100 fifths Hﬁ_# g &Lﬂ
vz GO A
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100 sus4

100 sus4

100 sus4

Ny
A
bl

00

-
|l I I

o)

100 sus2

100 sus2

)
T

4}

4
A
[0}
>
[Y)

inv. 1

100 sus2

inv. 2

A\3V2
J
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120 Characterizing mode (2)101

101 plain

101 seconds

101 seconds
inv. 1

101 seconds
inv. 2

101 thirds

101 thirds
inv. 1

101 thirds
inv. 2

101 fourths

101 fourths
inv. 1

101 fourths ??Qﬂﬂ#

inv. 2

Mode (2)101
(binary key: 1100101)

Theoretical - No Known Name

o)
"4

101 fifths

inv. 1

I X
101 fifths %&
m [

oty s gt a
[ |
—F— : I
O Jidte £ #’L%
s Cug 4
ANV o \ o T [
oJ '-‘F‘ FT' I
o #12
e it PEE
ANV o I IT[ L
L
ettt 21
T

inv. 2
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E
h|
e
B=
i
e
A
C
>EnR
SN
w
=]
w
i
(=]
i

101 sus4

101 sus4

inv. 2

101 sus2

101 sus2

101 sus2
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121 Characterizing mode (2)102

Mode (2)102
(binary key: 1100110)

Hungarian Folk or Byzantine Major Gypsy

Bhairav Thaat (India) Mela Mayamalavagaula (India) Raga Paraj (India) Hitzazkiar (Greece)

[y
"4

102 plain

102 seconds

)
A 97

4}

4
A

(an)

102 seconds
inv. 1

102 seconds

inv. 2

| T -
[

102 thirds

102 thirds

102 thirds

)

3

kL

Ny
2ite "

o
T

|
ki

)

L

4}

"4

ANV 2
oJ -

102 fourths

102 fourths

A\37
J

inv. 1

sia

. do = Zif

102 fourths
inv. 2

HiEe

4}
&)

102 fifths

102 fifths

-t
at

o4

102 fifths

55;@

inv. 2
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Z

i~
\

Ny

!
1 ]

#
4

#
T3

- #"

)
A 97

4}

4
A
(oS
>
[J)

102 sus4

102 sus4
inv. 1

[Y)

102 sus4

m

4

Fods
#

i
|

102 sus2

G

102 sus2
inv. 1

102 sus2

;%iéij;iEF'l kil

o o

D
oJ

inv. 2
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122 Characterizing mode (2)103

Mode (2)103
(binary key: 1100111)
Messiaen mode of limited transposition 4, Raga Ramkali (India)

o)
"4

103 plain

103 seconds

)
A U7

4}

4
A

(an)

103 seconds
inv. 1

o)

103 seconds
inv. 2

103 thirds

#
[y

A
i

4
]

]
#

]
]

g Fdt
T e® e

™

)

0
A

103 thirds

[ £ YA U2

A
™

A \37
J

inv. 1

4toe B

o LT
il

h
4

o)

103 thirds

inv. 2

|"+'

(]
<
=

-

3
<2
o)
S
i

#it

4}
4

103 fourths

inv. 1

103 fourths

12}
<
g
[
(=1
—

£

h o

dop ool

197 At el Y
" 1
|
I
I

gt
!

g o
o

103 fifths
inv. 1

.
|

4}
U
A5
[Y)

=

103 fifths —§—H# L9
@ A 972 I b
U T
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ny
1

)

o)
A

103 sus4

LY

b Sy

103 sus4
inv. 1

103 sus4
inv. 2

o1

N
[2]
=]
7]

[ar}

(=

—

3

f— L)l
Y| =
S
k53 T
q
XN
[N = g 11
@ell
xS b Sares
i
et
T=3
£
i3 kv
— 1
B,
‘ _|
to
s
g <
o o
g R
o % o &
® £ = &
— —
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123 Characterizing mode (2)104

104 plain go g I ;ﬂ

104 seconds

104 seconds

inv. 1

104 seconds

inv. 2

104 thirds

104 thirds
inv. 1

104 thirds
inv. 2

104 fourths

104 fourths
inv. 1

104 fourths
inv. 2

104 fifths

104 fifths
inv. 1

104 fifths
inv. 2

Mode (2)104
(binary key: 1101000)

Theoretical - No Known Name

=LLI!IF

&g

w
'
A JILJ

e Ses

Sz

e Ses
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2 %
104 sus4 gﬁ [
R ¢
104 susd Qﬁgﬁwﬁﬁ#a ?ﬂ
AR |

inv. 1 oJ
B
h e s pishshe
04sust P Lrlonte o i
04 su @U T kil I i
. oJ |
PR .
Py et
— " To®
it phorior]
s
"4

104sus2
(e
NIV 3 g
9 o i1to

Fo o |
) i
104 sus2 —Y—o # %g-ﬁ_hh i |I
04 us @ C : u'rr bl i e [ o
S et !

inv. 2

108 sus m‘gﬂzﬁ ﬂ
A
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124 Characterizing mode (2)105

105 plain

105 seconds

105 seconds

Mode (2)105
(binary key: 1101001)

Theoretical - No Known Name

inv. 1
105 seconds
inv. 2
105 thirds
105 thirds
inv. 1
105 thirds
inv. 2
105 fourths
105 fourths
inv. 1
'3 '# # # >
105 fourths ?ﬁﬁ&iﬁgg ﬁ‘ f ﬂ
inv. 2 bv I ]
ohel
105 fifths =9 o = £ uﬁf:ﬂ
,\MV L w0 1|
J e ﬁr“ !
Hn_ ., 4, =2 ﬂhth
105 fifths =¥ ot Bt e ie o | ﬂ
inv. 1 W'ﬂ 'i T 1
'3
A . 2 3#15'1#_4,,## :h_,ﬁ_
105 fifths )¢ 74 | } ﬂ
inv. 2 'Su‘ e :
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4
s

N ]
hip_2

ny
A

4}
4

105 sus4

§o 8

105 sus4

105 sus4
inv. 2

s

r )

0
r

105 sus2

fooiifom™

105 sus2

105 sus2
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125 Characterizing mode (2)106

Mode (2)106
(binary key: 1101010)

Neapolitan Major

Mela Kokilapriya (India) Raga Kokilaravam (India)

[y
"4

106 plain

106 seconds

4
g
< == g
[Y
A L ESS]
(Y
N = g
L
el
ol ‘wkl
"we
A Ly
R L
E ==
uuﬂuwﬂ
S &
< 60
wn wn
=] g
g~ g
(53 Q .
Q >
N N
g B
& S
— —

106 thirds

106 thirds

106 thirds

REEEEiE

P -

Ny
oA
kit

1"
i
!

cﬁcﬁ [ 4

b

D
oJ

1‘2r0—‘

106 fourths

106 fourths
inv. 1

106 fourths

i

E
I
e

.f":#

=

E
I
e

i
oot

4}
&)
oJ

106 fifths
106 fifths

e
>

ot

#}#.ﬂl

,

I )
[ £ Y W L1

4}
A
A\3b
oJ

106 fifths
inv. 2
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=

Ny
oA
kit

i
"

U@ T

1o

b

=

J

106 sus4

& e 1

o)

b dints

106 sus4
inv. 1

106 sus4

Y

2o FiEE

4}
s
A
o)
&)
oJ

106 sus2

footior

106 sus2

inv. 1

o)

106 sus2

inv. 2
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126 Characterizing mode (2)107

Mode (2)107
(binary key: 1101011)
Messiaen mode 6 of limited transposition
Messiaen 6th mode From Groves start B

o)
"4

107 plain

107 seconds

107 seconds
inv. 1

107 seconds
inv. 2

107 thirds 9

G g

107 thirds

inv. 1

107 thirds =g logetghor B S TS 1
. [ £ YA O bl he N I, 6 |
inv. 2 o # ——

107 fourths

107 fourths
inv. 1

107 fourths
inv. 2
107 fifths
107 fifths
inv. 1
ol # #hg'-
Py ® —
107 fifths ,? = #,;a # t'f"’.':.ﬁ % #‘F ﬂ
inv.2 P !
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G

o)
i

107 sus4

3

i

107 sus4
inv. 1

He S g W
! o

107 sus4

A
™

A\37
J

107 sus2

107 sus2

o)

107 sus2

inv. 2
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127 Characterizing mode (2)108

Mode (2)108
(binary key: 1101100)
Theoretical - No Known Name

o)
"4

108 plain

108 seconds

7o

108 seconds
inv. 1

.oﬁoo

0
A

108 seconds

(a0 W O
A\
J

inv. 2

s
Ny
oA
h
;!ﬂ

L
i
Y

#
%l
oy
kil

o)

108 thirds

108 thirds
inv. 1

108 thirds

108 fourths

108 fourths

108 fourths
inv. 2

AN VA I S
J T 1

%

P

o)

108 fifths

A\\3V2
[

il

-t

o)

108 fifths

inv. 1

108 fifths h# g"

§

4

(o T
A\
J

inv. 2
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108 sus4

108 sus4
inv. 1

108 sus4
inv. 2

108 sus2

108 sus2
inv. 1

108 sus2
inv. 2
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128 Characterizing mode (2)109

Mode (2)109
(binary key: 1101101)

Magen Abot

Magen Abot (Israel) all sharp
Magen Abot (Israel) all flat

Magen Abot (3b 2#)

o)
"4

109 plain

109 seconds

109 seconds

)
T

"4
A
oS
A3V
J

o)
A

109 seconds

y )
a0 W 2
A\
J

inv. 2

109 thirds

109 thirds

109 thirds

inv. 2

109 fourths

109 fourths

109 fourths

tet

inv. 2

L.
il
Y

o
o
Ny

[y
Gt

109 fifths

o0 ®%

o)

foRc

109 fifths

inv. 1
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AT
. o otst oo
109 fifths #?Qﬁ&é&ﬁﬁ %‘Ff ﬂ
inv. 2 bv ! | !
109 sus4 Q — — P -.m_lﬂ
g *it ie go” 1
109 susd =9 =" 5
inv. 1 ﬁ — — # —
o e 11 '
oot %g%
inv. 2 4,#‘!" -'} ] ——
109 sus2
109 sus2
inv. 1
109 sus2
inv. 2
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129 Characterizing mode (2)110

Mode (2)110
(binary key: 1101110)

Genus Chromaticum

Genus Chromaticum (3#'s)

Genus Chromaticum (6b's)

o)
"4

110 plain

110 seconds

= —
. $
=== =
q [Y
5.4 LSS
' S = g
= = u
| NI YR
Ex
£33
.UMI AL T
A4S Ex
g
N .er|
™
M
B o EXS
=
w.u..ﬂ Ly
& &
€L D

110 seconds
inv. 1

110 seconds
inv. 2

110 thirds

-
Y
A
il
| I
—

k
i
b

#
A
oA
il

110 thirds
inv. 1

110 thirds

]

inv. 2

110 fourths

110 fourths

110 fourths

'3
ot

'H
N qF
R
- E 3l
(LY NI
ExS L|
A
AN -
L“mu.l 'r\‘
—TeNY —
NN
EX 3
WY
L)
e
A ]
&
> o
2 2
i
>
o o g
i i
i i

i &#,ioﬁh

[ {an W O
A\
J

110 fifths
inv. 2
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o)

110 sus4

o)
A

110 sus4

[{ar
A\
J

inv. 1

teh

et

110 sus4
inv. 2

o)
"4

110 sus2

N
[2]
=}
7]

=}

—

—

Hoo fopometioe

%o

o)

110 sus2
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130 Characterizing mode (2)111

Mode (2)111
(binary key: 1101111)
Theoretical - No Known Name

111 plain

111 seconds

e £ P

fap o attioe

#
#

0

111 seconds

#
#

.
.

inv. 1

fe

#
i

ot

ooma®y

0

111 seconds

inv. 2

111 thirds

te @ e ®

o

0

111 thirds

#
i

inv. 1

111 thirds

111 fourths

111 fourths

111 fourths

inv. 2

ot
&

haf.d

P_]

o
o

e
i

o

oA

PP ]

4}
4

111 fifths

frage’

111 fifths

tede

111 fifths
inv. 2

258



111 sus4

4}
4

111 sus4
inv. 1

111 sus4
inv. 2

111 sus2

_H
_W
R il
T MRy
9
&m”—l
[ E
T “W\lr\
X%
L Y.
E
3 \ [
—Ty )
A
N E
£ HEFF
A\
X3
o W&
<<l ER
o o
s I
@ @
- g A=
— —
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131 Characterizing mode (2)112

Mode (2)112
(binary key: 1110000)

Theoretical - No Known Name
|

112 plain go g ! ﬂ

112 seconds ﬂ?ﬁj—,—hﬁ—
[ fan YA W I I% Wﬂ

112 seconds
inv. 1

112 seconds

inv. 2
112 thirds
112 thirds
inv. 1
112 thirds
inv. 2
112 fourths
112 fourths
inv. 1 S — —
4 ##5
00
112 fourths #ﬁ%ﬁiﬁ#&ﬂ
inv. 2 o ——
R
h e m izl i
112 fifth: #Q: '4—%
Hhs ANV | | ﬁ quﬂ
o .#1. ’ I
" h#s
e * r <
112 fifths ,? - ﬂ'% 7 ﬁ‘f II
inv. 1 D i |
oJ
tootos ie
o2 [0 >
112 fifths ,,\2\ “# ¥ ? I ﬂ
inv. 2 o

260



2

112 sus4 d )

N
=33
23

‘%

112susd = #
Gl ]

inv. 1 0y, I

l2sust P FEpla 0" 1
inv. 2 'S\V — I
fn | e 2
112 sus2 —Y— u&#i‘h # II
GRS
J  feefier @ |
oot 2%
112 sus2 ,Q o) fae it ‘ﬁph #
inv. 1 L I T
. o fo |

12 sus2 A faghopior

inv.2 =P —

N ﬂf“"#ﬁ#
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132 Characterizing mode (2)113

Mode (2)113
(binary key: 1110001)

Theoretical - No Known Name

113 plain O —

113 seconds

113 seconds
inv. 1

113 seconds

inv. 2

113 thirds

113 thirds

inv. 1

113 thirds

inv. 2

113 fourths

113 fourths

inv. 1

4 pstesdits

I

113 fourths ?glﬁﬂi#ﬂ' ;

inv. 2 bv I I
ofo
13 fiths Pakabe £ hiﬂ
,\MV x % y 0 -II
oJ ‘ﬁc rT' 1
0 4 Lo & 3#‘2M
113 fifths Y o g Bt o H D o }
e O Ut =
inv. > | I i
TR
o gherlest :ﬁ
113 6tths P Aok f i g
vz @ CTES ‘
mv. o

262



o)

113 sus4

113 sus4

4, fe # el %h#§

[y
[Y)

113 sus4
inv. 2

o)

113 sus2

o)

113 sus2

inv. 1

N
[2]
=]
7]

[apl

—

—

263



133 Characterizing mode (2)114

Mode (2)114
(binary key: 1110010)

Mela Tanarupi (India)

o)
"4

114 plain

114 seconds

Ny
oA
it

Ny
oA
kit

o)
- ‘ﬁ_l

114 seconds
inv. 1

g

E
il
ot

W

Lo paetor

114 seconds
inv. 2

o) [ g
ANV | r i \; il
o . \

114 thirds

=

114 thirds
inv. 1

114 thirds

114 fourths

P

A
oA
bt

1N
i1}
|

b

114 fourths
inv. 1

H
oy
k!

o
[ £an Y W2 B

4}
A
A\3b
oJ

114 fourths
inv. 2

114 fifths

o)
ANV

114 fifths

inv. 1

e
>

ot

#,-;.fhn

fo

o)
A

(o W O 1
A\
J

114 fifths

inv. 2
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) A D Y

4}
4

114 sus4

114 sus4

114 sus4

ity

s

.#f

o)
a )
% ico

114 sus2

o)

114 sus2
inv. 1

N
[2]
=}
7]

<

—

—
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134 Characterizing mode (2)115

Mode (2)115
(binary key: 1110011)
Theoretical - No Known Name

o)
"4

115 plain

115 seconds

fo £ 7

L
il
Y

115 seconds
inv. 1

E - dt |

Y
A
+

¥ )
[ £ Y . 11

4}
A
A3V
oJ

115 seconds
inv. 2

115 thirds

115 thirds

8 e fe

he I 6

I
A
b8

)

4}

4
A
U
>

[Y)

115 thirds
inv. 2

115 fourths

115 fourths

115 fourths

=

B

il
i

oo plPIS 4o

115 fifths

g

Hop oo fon 28,70
I
[

U
l

H

4}
4
oJ

115 fifths
inv. 1

o
o9

sah

®

iz

Hlvr'"vv
|

t on a4

4 o
2

¥
y - )
(o ©
A\
J

h il

115 fifths

inv. 2
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o)

115 sus4

)

4o

¢,

ﬁ'
A
1

Py o
o T Lw =il
U gl 1

4}
4

115 sus4
inv. 1

4}
4

115 sus4

115 sus2

115 sus2

o

4o Lasop o foo
: %4
I

#

o)

115 sus2
inv. 2

|F'|'f|
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135 Characterizing mode (2)116

Mode (2)116
(binary key: 1110100)
Theoretical - No Known Name

o)
"4

116 plain

116 seconds

E
il
|

k1

116 seconds
inv. 1

[ H
U ]
' Ll
¥y
= ==Y
N = g '
£
S = g
£ |
[ nﬂwnn
=3 -
[ Y _ —
g I
7 )
s
A
=== r
~
>0 < >
[
Lol 7] 7]
g T T
5 N Bl B=hal
o > = | 5
= © © .8
© = © © &
— ~ i

116 thirds

116 fourths

116 fourths

e 24

116 fourths
inv. 2

iy

e
P

fe Iﬁf e :#

%

4}
A3)]
oJ

116 fifths

116 fifths
inv. 1

e

#g:

Yy

(o T
A\
J

inv. 2

116 fiths 3t #'H#

268



116 sus4

fo

116 sus4

116 sus4

r )

0
r

116 sus2

116 sus2

116 sus2
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136 Characterizing mode (2)117

Mode (2)117
(binary key: 1110101)
Theoretical - No Known Name

o)
"4

117 plain

117 seconds

fro o2 7

E
I
hu |

4ot
& _ #FT

117 seconds
inv. 1

ool
’

i
Hl_# gl

Tws o1

Y
A
+

4}

4
A
Ut

117 seconds
inv. 2

117 thirds

117 thirds

117 thirds

inv. 2

117 fourths

117 fourths

117 fourths

o0 0

g._;,:#l . .#

L.
il
|

Ny
oA
bl

[ |

117 fifths

oet

o)

117 fifths

inv. 1

:1

Py
P 2 e 11
'"I -
I
T

¥
y - )
(o ©
A\
J

117 fifths
inv. 2
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2
117 sus4

117 sus4
inv. 1

117 sus4
inv. 2

117 sus2

117 sus2
inv. 1

117 sus2
inv. 2

271



137 Characterizing mode (2)118

Mode (2)118
(binary key: 1110110)
Theoretical - No Known Name

o)
"4

118 plain

118 seconds

——
L THU Y SRE— 1t
L1
« RY]
[T ]
'. - r=y
= =
X = o
==
¥ S
“||l||
=53l
b33 R
ES T
3 Y
N .r\
Bl )
] A
==
W&
< >R

118 seconds
inv. 1

118 seconds
inv. 2

118 thirds

Ny

oA

1S
I I
—

shehe

kL
1}
Y

o o #"
#
ot

ﬁn l lgs

118 thirds
inv. 1

3

hﬁ-'

b [R)
U

#
b

o)

118 thirds

inv. 2

118 fourths

118 fourths

118 fourths

=

ce it

o# #"ﬂ'

S =

118 fifths

_g'

118 fifths

=

inv. 1

Bzl
m

i ok

oA
kit

o)
A

o®l
[ {an W O
A\
J

118 fifths
inv. 2
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L

RO

o)

118 sus4

)
T

bt

4}

4
A

oY

118 sus4
inv. 1

118 sus4
inv. 2

o)
"4

118 sus2

[\
[2]
=}
7]

o)

—

—

Hop oo omathos

i

4}
&)
oJ

118 sus2
inv. 2
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138 Characterizing mode (2)119

Mode (2)119

(binary key: 1110111)
Messiaen mode 7 of limited transposition, Symmetrical Decatonic

119 plain

119 seconds

E
I

fro o 7

4

.
s

119 seconds

inv. 1

oo

oo i
b S

#
fid

A
oA
”

4}

4
A
(U
>

[Y)

119 seconds
inv. 2

119 thirds

4o @ Heo ﬂf

4o

N Y

119 thirds

inv. 1

2

e

sh

i #-'

hu |,

b oo uff
HI'\ fPTT

o)

119 thirds

inv. 2

119 fourths

119 fourths

119 fourths

e
is

1"
il

Y el |

4}
4

119 fifths

119 fifths

(LY

119 fifths
inv. 2

274



119 sus4

b

o)

119 sus4
inv. 1

119 sus4

inv. 2

119 sus2

3

Hoott f
.

otte
o1l
1

‘JJ.A

4}
4

119 sus2
inv. 1

g

=

o #4'

4 oot
v"v
:

1™y
i

4}
4
oJ

119 sus2
inv. 2
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139 Characterizing mode (2)120

Mode (2)120
(binary key: 1111000)
Theoretical - No Known Name

o)
"4

120 plain

oA
ok

)

o)
" A
7\
[ £anY

120 seconds

e

L
il
Y

ol £ P

oA
bl

IVF

oA
kil

4} | |
ANV PR I |
o foof ool

120 seconds
inv. 1

o #"
b
o
i

olee §

Y
A
-+

¥ )
[ £ Y W 1

4}
A
A3V
oJ

120 seconds
inv. 2

120 thirds

Y
et

1
=11}

| -

120 thirds

inv. 1

o Ho hon 48 Heotlies

[4)
[Y)

120 thirds
inv. 2

120 fourths

120 fourths

120 fourths

| ot o 2HiE

[——
K
=~
- (Y
L CECS
B gl =
Hn.unn
— [
'l % = u
. [
[ ]
" |
—1 il -
i)
Do Do
2 2z
i
g 27
=} (==
S| S|
i i

'3
-

ete, oSyl Shtegie

Ny
A

I )
[ £ Y W L1

4}
A
A\3b
oJ

120 fifths
inv. 2
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120 sus4

bt

refp e Lo

.. ﬂo, i 3

o)

120 sus4

H.

inv. 1

e

120 sus4

L4t
L

i

inv. 2

r )

0
r

120 sus2

120 sus2

120 sus2
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140 Characterizing mode (2)121

Mode (2)121
(binary key: 1111001)
Theoretical - No Known Name

o)
"4

121 plain

121 seconds

—
.
T A et
o [
Y
ol
ﬂu.n_.n At
i g
X3 X
X .
G
Ik £
N g
L )
NS
Raali
X3
W&
< <>xEp
[} [
ks el
g ~ g~
Q (5] .
o > o >
«w g w o
= =t
N N
i —

121 thirds

121 thirds

g #
rﬂ
I
t

hor 48 Heele

121 thirds
inv. 2

1} I"ll
I
I

=

121 fourths

121 fourths

121 fourths

s, ool

AL AR

121 fifths

o9

o)
J

4 op®e i
197 . At el ¥ u
—*
T
T

oA
il

121 fifths
inv. 1

p, she £ :#h.pg.;#‘ﬁ# .

¥
y - )
(o ©
A\
J

121 fifths
inv. 2
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121 sus4

1.
=N
L 8

o)

121 sus4

°
T# @
U gl T

|

I

|

kil

inv. 1

o

Thlg Hlg
o’ d

ot
oA
kil

kL
i
t

4, pbe £ BHIS #hﬂg

o)

121 sus4
inv. 2

r )

0
r

121 sus2

121 sus2

inv. 1

121 sus2
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141 Characterizing mode (2)122

Mode (2)122
(binary key: 1111010)
Theoretical - No Known Name

o)
"4

122 plain

122 seconds

L
il
|

el £ P

Ny
oA
bt

oo
P

o)

122 seconds
inv. 1

.o»&to'
H

vy .}ﬁo' ﬂ

Y
A
+

¥ )
[ £ Y . 11

4}
A
A3V
oJ

122 seconds
inv. 2

o)

122 thirds

122 thirds

e
=

inv. 1

r 3
o

§ oo hon 48 el

122 thirds

inv. 2

122 fourths

122 fourths

122 fourths

P .'.#Pﬂ'

| o

=

122 fifths

P -

oo foo B

122 fifths

inv. 1

#
#

H
oA
kil

"4 o
7\ 3 g
oy C o n
ANV
oJ

122 fifths
inv. 2
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o)

122 sus4

g #le
e

iguis Shfie

iz 8
o o T
=

.o
bl ¥
I

I

4}
4

122 sus4

inv. 1

I
A
b iE

#
#

[}
"4
VN
N <
ANV
J

122 sus4
inv. 2

0
r

122 sus2

122 sus2

inv. 1

#Hlg
el
I
|

oo foo #014#!5

4}
&)
oJ

122 sus2
inv. 2
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142 Characterizing mode (2)123

Mode (2)123
(binary key: 1111011)
Theoretical - No Known Name

o)
"4

123 plain

123 seconds

[ YAL YRR ﬂuu
1 $
olal uﬂ' r
uwu.uqul ..M T
'y o3l
3 »M
[Y
2 xS L e
Kl **
Y
L)
£
)
<

123 seconds
inv. 1

123 seconds
inv. 2

123 thirds

o te £

o) | | |
5 E s g

123 thirds
inv. 1

123 thirds

123 fourths

123 fourths

123 fourths

o)

123 fifths

7]
<
£
g
N
—

e 4

, b

ne.J
hi¥P-2
7T

ol

123 fifths
inv. 2

E
L gl
o
I
I

kil

282



123 sus4

|.I'I

#
i

Ny
oA
™

Bo

"Rilg #lg W

N1

=

o LWL
il | N

123 sus4
inv. 1

4} |
) —
m

4}
4

123 sus4
inv. 2

123 sus2

g
—— um..ﬂ.
LY | Eos
A
luﬂﬂ
o ..Mm.nu.
ey
\]
ST S
'u — .l-”—l
W o
Wl
vl £
[y
N —
1
X $—
*
% i
= =
\J
B
<N Ee
o a
= 5
@ @
] & ] &
— —
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143 Characterizing mode (2)124

Mode (2)124
(binary key: 1111100)
Theoretical - No Known Name

o)
"4

124 plain

124 seconds

ele 2 7

3

4
s

o)

124 seconds
inv. 1

-+

0
A

124 seconds

(a0 W O 1
A\
J

inv. 2

o)

124 thirds

o ﬂ
BT
'y We |l
E\ e
T qd
JE=
[y S
===
E3e %
q [ |
¥ x|
[
il 0|
(Y I
N
TN
uﬂ# I
S
<X o
w w
3 3
B~ Ee
=N S B
< B < .8
N N
i i

0

124 fourths

124 fourths

124 fourths

i)

124 fifths %

.#vlﬁﬂ

oo foo

Ny
oA
it

124 fifths

bed

inv. 1

§
284

4}
A\3b
oJ

124 fifths
inv. 2



124 sus4

L=

124 sus4
inv. 1

124 sus4

inv. 2

H

124 sus2

#
{i oo foe

o)
" A

2\
[ £anY

#
nY3

o ST T
e

o)

124 sus2
inv. 1

Hlg
iz
|

H
4

o oo, #.g¢#z:

124 sus2
inv. 2
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144 Characterizing mode (2)125

Mode (2)125
(binary key: 1111101)
Theoretical - No Known Name 8b's
Theoretical - No Known Name 5#'s

125 plain

125 seconds

—
YAy
T v

Y 5]
(Y0
..Mun_n.. nMnun..

Ex3 L.Mn
&ﬂuuﬂ fl¢|

S

E Y

&.ll 7 2
o

0

125 seconds
inv. 1

o)
A

125 seconds

(o W O 1
A\3V2
J

inv. 2

125 thirds

o)

125 thirds

inv. 1

125 thirds

inv. 2

4}
4

125 fourths

125 fourths

125 fourths

0

125 fifths

125 fifths

e 8

i
o
T

, o4

ne.d
Tt
i

4 o 4
e T
b= AI
=
T

o)

125 fifths

ol

inv. 2
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125 sus4

ET

L

0

125 sus4
inv. 1

125 sus4
inv. 2

o)
"4

125 sus2

o)

125 sus2
inv. 1

0

125 sus2
inv. 2

287



145 Characterizing mode (2)126

Mode (2)126
(binary key: 1111110)

All except F# - 4#

126 plain

126 seconds

——
‘A8
‘v. 1| 4..-“.
Y 3
el b
Bt AT g
S
ExS a
] fl%l
xS X3
A T
Er
.r|h—.|

;- —

o

i #
4

o)

126 seconds
inv. 1

126 seconds
inv. 2

4}

4
A
(U
>

[Y)

126 thirds

'_m Mfﬂ
-y
)
L 1HN
T e
\
L oy
¢
- [ ..ﬂn
£ a8
L o
¢
|
L 2
S
Eas E2S
E
o L Y.
Ny
1S
-9 Fal
A
B
&~
< <>ELp
wn w
<] <]
E+ ko
s = = >
© .5 © B
N N
i Al

L)

< <

(] [} 1]
= k< =
3 57 5%
& &z &z
© ©o = © -
N N N
i i i

126 fifths

126 fifths

pusint,

126 fifths
inv. 2
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126 sus4

e

n
7

o)

126 sus4

inv. 1

U e
[
I
I

l

- 18 181}

2

il - J

évi’:—«zﬁiw

126 sus4
inv. 2

126 sus2

126 sus2

inv. 1

oo lloe Hor .ﬁ"".ﬁ

T

o9
bt Y - 2
Tl
i

4}

4
A
Ut

126 sus2
inv. 2
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146 Characterizing mode (2)127

Mode (2)127

(binary key: 1111111)

Chromatic scale

127 plain

127 seconds

oy yh
1 vy
e
N
£ BAT=a
= '
) s
=== %'«
N
e
ExS e
L)
e e
¥l X
o] N3
\ B3
=S
I\ e
E
TN
B
] TN
< >E€o
[} wn
< <
g~ g
(5] . Q .
3 5 3 ¥
w o wn o
= o g
N [a\]
— —

127 thirds

£

i

4
1 4
W X
. Wy
PRI
i‘. T B
¥ L)
N ey
[
LLIR
] o]
BE=y T
[
|
& = g . - g
; S
A Eld
=53 s
S
At xh
N LY
1 oy
L Y.
Ny i
i ) T
fon
===
&
< <€
|2} w
k<] k]
Bl =l
g g
s > - >
~ .8 ~ .8
N N
i i

127 fourths

127 fourths

youe

E#‘hﬂ -
g 1

+

Y

127 fourths

brejrmisrett

inv. 2

127 fifths

127 fifths

127 fifths
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127 sus4

o)

127 sus4

inv. 1

127 sus4

inv. 2

127 sus2

127 sus2

U
|

top ﬁ"l‘#- L#.' foe 4
|

ﬂ‘wﬂ'
33;? |

¥ )
[ £an Y W2 L

4}
A
A\37
J

127 sus2
inv. 2
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147 Characterizing mode (3)1

Mode (3)1
(binary key: 0001)
Theoretical - No Known Name
1 plain @
1 seconds %
o
1 seconds
wois oty
fe

inv. 2

1 thirds ,?
ot
D
25

)

inv. 1

1 thirds E

inv. 2

1 fourths
5]
oJ

8
1 fourths E

inv. 1

1 fourths ,?
inv. 2 155)
inv. S

1 fifths

1 fifths
inv. 1

1 fifths
inv. 2
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1 sus4

1 sus4
inv. 1

1 sus4
inv. 2

1 sus2

1 sus2
inv. 1

1 sus2
inv. 2

Y

]

i
it

B

0

g

!
k

293



148 Characterizing mode (3)2

Mode (3)2
(binary key: 0010)
Major Triad e.g. Ab

2 seconds
inv. 1

2 seconds
inv. 2

2 thirds ,Q —

2 thirds
inv. 1

‘H-
il s

2 thirds
inv. 2
. ele
n  ELhe
2 fourths —— i
H— %Fﬂ
oJ d |
L ele
2 fourths (g Ho" 1
fourths  —¢—
inv. 1 S —
__aeliee
==

2 fourths ,? -

. fanY
inv. 2 %

|

e
[N
A
SITTTY

2 fifths ,? - -
[ (.Y § 'y
ANIV4 T
J d |

2 fifths

inv. 1

==
L)
LA
»

i
STl

2 fifths . —

inv. 2 %

[
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2 sus4

2 susd
inv. 1

2 sus4
inv. 2

2 sus2

2 sus2
inv. 1

2 sus2
inv. 2

M‘D
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149 Characterizing mode (3)3

Mode (3)3
(binary key: 0011)
Theoretical - No Known Name

" A

3 plain

3 seconds

g

Je
.Hﬁ!
|

, |
o g

5
r

b

3 seconds
inv. 1

Ll

¥ )
A U7

3 seconds

J
%=

0
r

7.
[{ar
A\
J

oy
k!

3 fourths

4

»

#. o £ 5#,?1;

3 fourths #M

[ £anY
ANIV4

3 fourths
inv. 2

o

.ﬂ' 2 5#

" A
7\

3 fifths

3 fifths

inv. 2

A\3b
oJ
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o o WHh
#

3 sus2

3 sus2
inv. 1
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150 Characterizing mode (3)4

Mode (3)4
(binary key: 0100)
Minor Triad e.g. Fm

4 plain

4 seconds

4 seconds
inv. 1
4 seconds
inv. 2
4 thirds
4 thirds
inv. 1
4 thirds
inv. 2
"3
fe £
p telES
4 fourths X g# Fﬂ
[ £ Y W2 Ll I
ANIVA n Th
o Het |
o
tef
4fourths —§ §eher
"4 iy o
IR S C- L 3 i
inv. 1 %

4 fourths #
AP S RSB

4 fifths

4 fifths
inv. 1
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4 fifths
inv. 2

4 sus4

4 sus4
inv. 1

4 sus4
inv. 2

4 sus2

4 sus2
inv. 1

4 sus2
inv. 2

==
|||IID#
TR
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151 Characterizing mode (3)5

Mode (3)5
(binary key: 0101)
Theoretical - No Known Name

o)
"4

5 plain

5 seconds

5 seconds

C1#
[{an WL O
A\
J

V4N

5 seconds
inv. 2

5 fourths

0

5 fourths

inv. 1

5 fourths

L. n.# !#,Iﬁﬁ

inv. 2

o

o)
" A
7\
[ £anY

5 fifths

5 fifths
inv. 2

A\3b
oJ
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152 Characterizing mode (3)6

6 plain

6 seconds

6 seconds

inv. 1

6 seconds

inv. 2

6 thirds

6 thirds
inv. 1

6 thirds
inv. 2

6 fourths

6 fourths
inv. 1

6 fourths #ﬂr,f

inv. 2

6 fifths

6 fifths
inv. 1

Mode (3)6
(binary key: 0110)
Messiaen Truncated Mode 3, Half-Aug b2
as 9/3478/2 in 12edo
Messiaen Truncated Mode 3 all #
as 13/23478111213/6 in 12edo

0w
S
s =

[}

3]
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153 Characterizing mode (3)7

Mode (3)7
(binary key: 0111)
Theoretical - No Known Name

o)
"4

7 plain

7 seconds

p—
'1_
Qe[
. 0
LI 3
w ¢
L} ’
Ex3 s |
£ =
EX 3 w
L 1! [
N |
=53
A ) s
W
£
FFFy
~
< <>xEp
|2} [
T~  Ea
S 5 S 5
28 % 8
[ o~

7 thirds

inv. 1

Y]

A
{0 W O
A3V
J

7 thirds
inv. 2

ot
oA
™

7 fourths

7 fourths

7 fourths

-
o

#
L

7 fifths

7 fifths mm;w‘:w #; |

(a0 W O 1|
A\
J

inv. 2
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31
#

ol 20

g

4
A
{4 W O 18
A3V
J

inv. 1

7 sus2

7 sus2
inv. 1

#
#

: Iﬁoo ,ﬂ41#¢

o
#

4
#

7 sus2
inv. 2
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154 Characterizing mode (3)8

Mode (3)8
(binary key: 1000)
Theoretical - No Known Name

8 plain

8 seconds

8 seconds
inv. 1

8 seconds
inv. 2

8 thirds

8 thirds
inv. 1

8 thirds
inv. 2

8 fourths

8 fourths
inv. 1

8 fourths
inv. 2

e
L, S
8 fifths
C

8 fifths
inv. 1

8 fifths
inv. 2
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8 sus4

8 sus4
inv. 1

8 sus4
inv. 2

8 sus2

8 sus2
inv. 1

8 sus2
inv. 2

0 #

"4 bl
y - ) ;
[ fan YA W .4
AV )
J
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155 Characterizing mode (3)9

Mode (3)9
(binary key: 1001)
Augmented, Messiaen Truncated Mode 3 2457Inverse

genus tertium Raga Devamani

9 plain 9 ——

9 seconds

9 seconds
inv. 1

9 seconds
inv. 2

9 thirds

9 thirds
inv. 1

9 thirds
inv. 2

9 fourths =9 — i Lﬁ;ﬁﬂ
@ |
e e LA
inv. 1 *
® |
9 fourths iﬁﬁph
LANE |

inv. 2

9 fifths

9 fifths
inv. 1

9 fifths
inv. 2
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o
- T ]

i
o
T

#

9 sus4

e

o4~ #

#
H
-

9 sus2
inv. 1

J  f
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156 Characterizing mode (3)10

Mode (3)10
(binary key: 1010)

Raga Navamanohari (India)

10 plain 9 S ——

10 seconds

10 seconds
inv. 1

10 seconds

inv. 2

10 thirds

10 thirds - e

i1 G CElESE s |

" 3
10 thirds VKQ—‘TEA e &“Q#"#eﬁf—ﬂ

inv. 2 A\IV o T

10 fourths @%ﬁ%
inv. 1 ¢ !

o I
o
%Lﬁﬁﬂ%ﬁ
10 fourths —r e i !
. 2 @ A W2 I | I I
mv. o t
.2
10 fifths 9 u'#‘# : §
[ £ YW WY _ J iy J A #
ANV P ot 1 1l -2
RS Lo
foettert Bt
10 fifths = pHenireste —ﬂ
inv. 1 @U §,=¢| !
O hettert Bhee
10 fifths et eie i
inv.2 ==
mv. o
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10 sus4

#e

._ﬂ

b 1|

ﬁ.obllﬂa"
rf

#
[

1.1
)
T

10 sus2

10 sus2
inv. 1
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157 Characterizing mode (3)11

Mode (3)11
(binary key: 1011)
Theoretical - No Known Name

o)
"4

11 plain

11 seconds

tolie, £
I

p -

too i
m

:

1l

;- —

o

i #
4

o #lol

=

o)

11 seconds
inv. 1

11 seconds
inv. 2

4}

4
A

(an)
D

11 thirds

., @t ﬁ%

0 I'.I|

V4N

11 thirds
inv. 1

L= i - J o

h,ﬁ o®,

#
%

o
#

ol
|FTT

11 thirds

inv. 2

11 fourths

11 fourths

11 fourths

Holie

4
1.}
o

:
L Ll -

i

#
L

11 fifths

bt BV At
.H'

11 fifths

bebupziges

J

11 fifths mkﬁﬁaﬁﬁg%@

inv. 1

&=

(o T
A\
J

inv. 2
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g
o
H gg H1L

éﬁ

Hootl oo oo

bl

ﬁll o o4

11 sus2
inv. 1

TR

11 sus2
inv. 2
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158 Characterizing mode (3)12

Mode (3)12
(binary key: 1100)

Theoretical - No Known Name

12 plain O — — —

12 seconds

12 seconds 9 s .ﬁ : h#. -
w1 GO gt gegert s
12 seconds 9 - u.L%# #."h#-'%‘
ot e g e ]
12 thirds

12 thirds
inv. 1

12 thirds
inv. 2

12 fourths

12 fourths
inv. 1

12 fourths
inv. 2

g
linid

12 fifths

dzse 5ot
-
[Y
XN
[
= Hy
Bl e
‘1%
o

12 fifths  —P——He o Hon Heod i

%l il bl
1} 1 I I
inv. 1 é E = - T 1 :
. o ¢

12 ﬁfths 7\ {3 %’I T I I I I
. [ (4o YA 7 h | | |
inv. 2 bv
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12 sus4

inv. 1

12 sus4

inv. 2
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159 Characterizing mode (3)13

Mode (3)13
(binary key: 1101)
Theoretical - No Known Name

o)
"4

13 plain

13 seconds

—
hay TanlE Y
¥ 3y
fy T =
% = u
e EL s
ulniul
A e
A N
E
N L Y
— |
9]
EAAY S
— N
EX3
32 2P
~
< >R

13 seconds
inv. 1

13 seconds
inv. 2

13 thirds

-
Ny
oA
T T
T

s

1"
i}
|

0l
oA
18

Ill»-l.&

13 thirds
inv. 1

hee

#
T

13 thirds

beprist

inv. 2

13 fourths

13 fourths

13 fourths

4o

W= =

13 fifths

o)

13 fifths

P &"‘%ﬂ
i
T i

inv. 1

13 fifths 9oy

} o

(o
A\
J

inv. 2
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4o
[ ¥:1 an

13 sus4

13 sus4

4}

4
A
U
>
[Y)

inv. 1

#
Tid

13 sus4
inv. 2

13 sus2
inv. 2
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160 Characterizing mode (3)14

Mode (3)14
(binary key: 1110)
Theoretical - No Known Name

o)
"4

14 plain

14 seconds

o 4o

4

+

L

.
s

14 seconds
inv. 1

#

K
1|
ol

il

Loe fae foe 1B

i

#

0

14 seconds
inv. 2

14 thirds

fe 'P'h#

heot ;t.pnt#hﬂg

k1
I
|

14 thirds

wﬁ | ‘-

inv. 1

utt
P2l

h
4

by

14 thirds
inv. 2

9
i

i'#“

A\3V2
J

o)
"4

14 fourths

0
<
=]

=

=]
]
<
—

o
B

=1 %yl
i
l

4o @b

14 fourths
inv. 2

o)

14 fifths

14 fifths

o

:#4;

318

fE

14 fifths
inv. 2



14 sus4

4}
4

14 sus4

inv. 1

e 4Bl Sae

po
ey

==

&
€
ER
& B
A=

14 sus2

.

W T

[ £4» YA O

inv. 1
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161 Characterizing mode (3)15

Mode (3)15

1111)

Chromatic scale

(binary key:

15 seconds

‘l T ilﬁl
W X7
% A s
= '
‘ )
Ex i
N
4]
ExS e
§
1 xS
N B
ol £
W £
E=
] e
e
“TNe
==
] TNe
< >E€o

15 seconds
inv. 1

15 seconds
inv. 2

15 thirds

4
“wr N
5w
PRI
i‘.v T B
; L)
LIRS e
[
L IR
et i
Lm.mﬂ Hum_ Tl
[
|
K = g} B =1
; S
A E1d
=53 s
S
e XN
N LY
1 oy
L Y.
Ny i
i ) T
fon
===
&
< <€

15 thirds
inv. 1

15 thirds
inv. 2

15 fourths

15 fourths

4

youe

E#‘hﬂ -
g 1

1
I
T

Y

15 fourths

brejraisrett

inv. 2

15 fifths

15 fifths

15 fifths
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15 sus4
inv. 1

15 sus4
inv. 2

P

U
|

bop Loplle L#-' ﬁ‘ ﬂ:

wop
|

ot
|

»*
i

O
o 1
A3V
J

inv. 2
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