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construction of sarabandes as well as contemporary dancers’ two-bar hypermetric counting of 

minuets—cannot be established for entrainment before the downbeat of bar 5 at the earliest. At 

the very least, dual entrainment, single entrainment, and dual projection coexist for one full bar. 

In chapter 1, I presented a meta-analysis of metrical theory as divided regarding the roles 

of phenomenal accents and equal durations, “landmarks” and “yardsticks.” Dual-aspect meter 

unites many of these observations, showing how landmarks are relevant for meter even when 

they do not affect the placement of its yardsticks. Dual-aspect meter also breathes new life into 

Imbrie’s (1973) famous characterization of meter as a “conservative force” (54), showing that 

meter seeks to preserve as much of the musical fabric as the broader perceived rhythmic 

consistency of a passage allows. 
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Appendix 1 

TRAGEDY IN BEETHOVEN’S PIANO SONATA IN E MINOR, OP. 90, I 

The first movement of Beethoven’s Piano Sonata in E Minor, op. 90, tells a story of 

resistance. Although Anton Schindler’s claim that the movement was to be titled “a contest 

between head and heart” has been discredited (Clive 2001, 207), the movement nonetheless 

portrays a conflict between an antagonist authority and a protagonist transgressor. The 

transgressor proposes an alternative to the hegemonic authority, involving contrast in several 

musical domains. Within this narrative, weight profiles and their effects on meter are of the 

utmost importance.  

The movement begins with eight rhythmically consistent bars, establishing a precise 

weight profile and a clear beat hierarchy up to the four-bar hypermeasure. Nearly all weight falls 

on the first and third beats of each bar—primarily because of durational accents, change-of-

harmony accents, and increased mass (density and duration)—though a small amount of weight 

falls on the second half of beat 2 in odd bars, owing to a passing tone in bars 1 and 5 and a three-

voice passing harmony in bars 3 and 7.1 With the clear two- and four-bar grouping and tonal 

rhythms, these subtle distinctions among weight profiles aid in the establishment of the larger 

two- and four-bar hypermeter, but they do not prevent entrainment to a slightly abstracted one-

bar profile with heavy downbeat, empty second beat, empty or very light “and” of the second 

beat, and moderately heavy third beat. 

                                                 

1. “Mass” represents the contributions to weight from absolute duration and loudness 

(through dynamics and density, the combined loudness of all events at one moment). Emphasis 

(phenomenal accent) and mass are the two components of weight. I discuss mass further in 

chapter 4, pages 152–57. Emphasis is discussed extensively throughout chapters 3 and 4. 

In this appendix, I will refer to weight profiles that emphasize beats 1 and 3 as “1–3” 

weight profiles and those that emphasize beats 1 and 2 as “1–2” weight profiles. 
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The small rhythmic inconsistencies of the first eight bars connect to an expressive 

opposition introduced in this passage. Resolute forte statements (bars 1–2 and 5–6) alternate with 

meek piano statements (bars 3–4 and 7–8), suggesting two opposed agents of unequal status, the 

former superseding the latter (figure A.1).2 Further evidence for their inequality arises from their 

harmonic characteristics. The resolute statements effect key changes, reinterpreting a tonic chord 

as predominant and moving forcefully to the dominant, issuing an implicit directive to the 

meeker statements to resolve to the local tonic. In bars 1–2, the opening statement reinterprets 

the global tonic of E minor as submediant of G major and moves to the dominant, D major. After 

the meek response resolves to G, a second powerful statement in bars 5–6 reinterprets G major as 

submediant of B minor and moves to its dominant, F major, again leaving the meek response 

with the task of resolution. In both cases, the meek agent offers unsure acceptance, proceeding 

through inverted dominants to a contrapuntal resolution of the dominant, in contrast to the 

resolute agent’s strong, root-position triads. Likewise, the resolute statements place only the 

slightest weight on anything other than the first and third beats of the bar, while the meeker 

contrapuntal statements place significantly more weight on the second half of beat 2.  

                                                 

2. One might also compare the opposition to Schumann’s opposition of the impassioned 

Florestan and pensive Eusebius. 
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Figure A.1. Beethoven, Piano Sonata in E Minor, op. 90, I. Bars 1–8 establish a 1–3 weight 

profile and duple hypermeter at the two- and four-bar levels. 

  

In bars 9–16, the pensive, meek agent speaks up, introducing an important departure from 

the weight profile of the opening. A small degree of weight consistently falls on the second beat 

in bars 9–15 through new-event and change-of-pitch accents, as well as registral accents in bars 9 

and 11. The passage still places foremost emphasis on beats 1 and 3, as the weight on beat 2 

arises through the resolution of attack embellishments (figure A.2);3 nevertheless, any weight on 

beat 2 stands in marked contrast to bars 1–8.4 That this weight arises from attack embellishments 

and upward leaps connects the emphasis on beat 2 with energetic expense and resistance: it 

arises as surface resistance against the underlying continuation of the 1–3 weight profile (figure 

                                                 

3. An attack embellishment is a musical event whose onset is simultaneously the onset of 

a different deeper-level event, the surface manifestation of which it delays. The category of 

attack embellishments includes accented passing tones, accented neighboring tones, slides 

(Schleifern), acciaccaturas, appoggiaturas, suspensions, appoggiatura chords (such as the 

cadential 6/4), and other less formulaic gestures. Attack embellishments need not be dissonant 

with the underlying harmony, though they usually are. I discuss the significance of attack 

embellishments further in chapter 4, pages 171–72. 
 

4. A preference-rule system for comparing the weight of one musical moment relative to 

another is developed in chapter 4, pages 196–206. 
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A.2B).5 Indeed, the G5 on beat 2 of bar 9 is first processed as being “too heavy” for a beat 2, 

creating a positive rhythmic dissonance against the weight profile of bars 1–8, before the 

continued emphasis on beat 2 in bars 10–14 suggests a heavy–light–moderate weight profile for 

entrainment.6  

A. 

 
B. 

 
Figure A.2. Beethoven, Piano Sonata in E Minor, op. 90, I, (A) bars 9–16  

and (B) reduction of attack embellishments. 

The resistance is short-lived. While beat 2 begins to lighten in bar 15 because of the 

change of pitch on the third beat (in contrast with bars 10 and 12–14, in which the third beat 

repeats the pitch of the second beat), bars 16–24 return decisively to the opening weight profile, 

eliminating even the articulation of beat 2. In defiance of the more wayward exploration of bars 

9–16, bars 17–24 move unwaveringly toward cadential closure in E minor. The first attempt to 

                                                 

5. Deeper-level events contribute emphasis (phenomenal-accentual weight) to the 

moment that they implicitly begin. The impact of musical hierarchy on weight is discussed 

further in chapter 4, pages 166–80. 
 

6. Positive and negative dissonances against an entrained weight profile are discussed in 

chapter 2, pages 72–73. The distinction between entrainment and projection attitudes toward beat 

hierarchy and weight profile is discussed in chapter 5, pages 212–20. 

9 

9 
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cadence is thwarted in bar 20, however, through further resistance. The bass moves to the 

submediant rather than the tonic, necessitating another pass through the cadential progression, 

and an attack embellishment in the soprano results in the only articulation of beat 2 in the 

passage. The connection between resistance and weight on beat 2 is cemented, and the 

uncompromising 1–3 profile of bars 1–8 and 16–24 emerges as hegemonic antagonist, the 

resistant transgressor the protagonist.7 

The conflict intensifies in the transition, bars 25–54. The passage begins with a reduction 

to the core of the hegemonic 1–3 profile in bars 25–28, articulating only the first and third beats 

of each bar. In opposition, the descending scale of bar 29 is extended an extra bar, producing a 

three-bar rhythmic group (figure A.3) and flattening the weight profile of bar 30.8 The two 

alternate until the hegemonist regains control, asserting its essential 1–3 profile with increasing 

force in bars 39–44. The completion of its statement, the arrival on B minor at bar 45, provides 

an opportunity for rebuttal, and bars 47–54 unleash a savage response from the emboldened 

transgressor, asserting a defiant 1–2 weight profile through a displacement of the motive that 

first created the 1–3 profile (figure A.4).  

                                                 

7. My terms for the opposing agents—transgressor and hegemonist—largely follow 

Byron Almén’s (2003, 2008) theory of musical narrative and James Jakób Liszka’s (1989) 

semiotic theory of transvaluation in myth. I substitute hegemonist to emphasize that the “order” 

(their term for the superior agent in a narrative’s initial hierarchy) serves as antagonist. That I 

align with the transgressor implies the possibility for a comedic narrative, involving the 

overthrow of the hegemonist, or a tragedy, involving the defeat of the transgressor. 
 

8. In bar 32, a one-bar group compensates for the extended duration of the scale, 

maintaining the established four-bar hypermeter. 
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Figure A.3. The 3+1 subphrase grouping of bars 29–32 resists the 2+2 grouping that 

dominates bars 1–28.  

 

 
 

Figure A.4. The motivic content of bars 1–8 is displaced one beat forward in bars 47–54.  

The displaced opening motive may initially appear to signal a shifted downbeat, or at the 

very least a metrical displacement dissonance (D3+1), but I believe the passage is better 

interpreted without any dissonance in the beat hierarchy; instead, I interpret the chords on the 

downbeats of bars 47–50 as attack embellishments, primarily because of the continuity I perceive 

between bars 47–50 and 51–54. The downbeats of bars 51 and 53 support attack embellishments 

in the soprano above the two-bar C and F dominant-seventh chords. An interpretation of 

metrical dissonance in bars 47–50 would necessarily find discontinuity in bars 51–54, where the 

second beat receives only a small amount more weight than the third and the downbeat is 

29 

45 

51 
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expressed unambiguously.9 Such an analysis would argue that bars 47–50 attempt to shift the 

downbeat to beat 2, bars 51–54 resolve the dissonance, and the dissonance reappears at bar 55. I 

find this discontinuity unconvincing, especially when one may regard the entire passage as 

repeating the same gesture of attack embellishment on the downbeat and resolution on beat 2. So 

the rebellion in bars 47–54 arises by shifting the opening motive forward one quarter note and 

turning the first event into an attack embellishment. The passage is thus an intensified version of 

the resistance in bars 9–16, transforming the mild emphasis on beat 2 from the former passage 

into a defiant 1–2 weight profile in the latter.10 

The internal structure of the opposing weight profiles foreshadows the inevitable tragic 

conclusion of the movement. From the early sixteenth century to the end of the seventeenth 

century, triple meter was ubiquitously considered a duple meter with unequal beats, the first beat 

twice as long as the second.11 In this era, normative rhythms and weight profiles reflected this 

division—at the very least, they did not contradict it. Thus, the rhythm   was considered 

                                                 

9. In bars 51 and 53, I interpret the first instances of E5 and G6 as anticipations of the 

resolutions, which implicitly occur on beat 2. The anticipations are prepared in bar 50 by the 

tenor motion to D4 on the second half of beat 1, which receives a new-pitch accent and a 

registral accent. In the recapitulation, the anticipation is made even clearer by the bass motion 

from C4 to  in bar 193. In bars 52 and 54, the second beat receives no special emphasis. 

 

10. The distinction between metrical dissonance and attack embellishment is crucial for 

performance of the passage. Attack embellishments are usually performed more loudly than their 

resolutions, so an interpretation of attack embellishments in bars 47–54 implies a receding 

dynamic contour from beat 1 to beat 2. The interpretation of displacement dissonance, on the 

other hand, encourages a stress accent on beat 2 to emphasize the challenging metrical layer. The 

performer may thus determine which interpretation a listener is likely to make. 

 

11. Étienne Loulié (1696) and Wolfgang Caspar Printz (1696) were the first to advocate a 

conception of triple meter as comprising three equal beats, though proponents of unequal meter 

continued well into the eighteenth century (see especially Mattheson 1739). The significance of 

unequal triple meter for baroque rhythm and the difficulty of distinguishing unequal and equal 

triple meters in the early eighteenth century are discussed further in chapter 2, pages 48–64. 
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natural and consonant because it outlines the metrical division of the bar, while  was often 

considered rhythmically dissonant because it contradicts the division of the bar, overlapping the 

beginning of the unequal second beat. Wolfgang Caspar Printz (1696), for instance, calls the 

rhythmic patterns  and    | the contrarius or enantius rhythmic foot, emphasizing their 

aberrance (he considers them variants of each other), even if he does not consider them 

rhythmically dissonant outright.12 The theory of unequal meter was replaced by equal triple 

meter over the course of the eighteenth century, but its implications for normative rhythm and 

weight profiles continue to be relevant, even today. Thus, the hegemonist seeks to enforce the 

“natural” order of triple meter with its 1–3 weight profile, and the transgressor’s 1–2 weight 

profile is “unnatural” and ill-fated.13
 

For a moment the transgressive protagonist has the advantage, and it establishes a stable 

foothold in B minor at the start of the secondary theme, bar 55. This stability is fleeting, 

however, and the attempt to cadence in B minor meets with a return to the 1–3 weight profile in 

bar 60 (figure A.5). Denying the slippage back to 1–3, the transgressor cries out, proclaiming the 

                                                 

12. This rhythmic coordination derives from the concept of quantitas intrinseca, which 

considers notes on metrical accents to have greater intrinsic or internal length than those in 

weaker metrical positions. Proper rhythmic-metrical alignment requires the coordination of 

internal and external (durational) length.  

 

13. Johann Philipp Kirnberger (1776) considers the second beat in triple meter to be 

stronger than the third, but his reasoning derives primarily from an attempt to accommodate the 

practice of writing strong-beat gestures, especially suspensions and caesura notes, on the second 

beat and not the third (131). As Danuta Mirka (2009) explains, this practice likely derives from 

factors other than the strength of the second beat: the distance from the second beat to the 

following downbeat allows a suspension to resolve on the equally weak third beat (138). 

Furthermore, a caesura on the second beat allows a denial of continuation on the third beat, 

strengthening the sense of closure before the following downbeat ensues. A caesura on the third 

beat does not effect immediate rhythmic closure (though it may still create immediate and 

effective tonal closure). The relationship between rhythmic patterns, projection, rhythmic 

continuity, and rhythmic closure is discussed further in chapter 5, pages 220–31.  
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1–2 weight profile much more vehemently in bars 61–64 than before. But this second attempt 

gives way to a 1–3 profile, too, reaching a cadence in bar 67, and the hegemonist’s 1–3 profile 

dominates bars 66–78.14 

 
 

 
 

 
 

Figure A.5. 1–2 profiles in bars 55–58 and 61–64 yield to 1–3 profiles in bars 60 and 66–67. 

                                                 

14. Bars 59 and 65 transition between the opposing profiles, being more even in weight 

profile than the surrounding bars. 
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Figure A.6. Hypermetrical inconsistency in bars 67–84 betrays the protagonist’s influence 

beneath the hegemonist’s control of the rhythmic surface. 

 

The re-establishment of the 1–3 profile at the end of the secondary theme is a qualified 

success for the hegemonist. The protagonist’s effects are revealed in the absence of third-beat 

articulations in bars 68, 72, and 79–84, the lack of downbeat articulations in bars 75 and 77, and 

the unstable hypermeter of the passage (figure A.6). The six-bar hypermeasures of bars 55–66 (in 

three groups of two-bar measures) are followed by a four-bar hypermeasure in bars 67–70, a 

four-bar hypermeasure in bars 71–74, a six-bar hypermeasure in bars 74–79 (in three groups of 

two-bar measures), and a six-bar hypermeasure in bars 79–84 (in two groups of three-bar 

measures, recalling the implications of bars 29–31). Metrical reinterpretations occur at bars 74 

and 79, making the hypermetrical surface less stable yet. At the former, the fourth bar of a four-

bar hypermeasure becomes the first bar of a six-bar hypermeasure. At the latter, the sixth bar of a 

six-bar hypermeasure becomes the first bar of a differently constructed six-bar hypermeasure. 

1                       &          2              &             1                       &            2             & 

                                1 

&               2             &            3              & 

          1        &            a            2           &         a 

                                1 
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While the hegemonist largely controls the weight profile of the bar, it cannot completely 

eradicate the protagonist. 

 

Figure A.7. Durational accents in the bass in bars 100–2 undercut the 1–3 weight profile 

of bars 85–99, nearly flattening the profiles of bars 103–7. 

 

Though it is nearly eliminated at the end of the exposition, the protagonist mounts its 

strongest opposition to the hegemonist in the development, bars 85–143. The section begins with 

a return to the motive of bars 1–8, its concomitant 1–3 weight profile, and consistent duple 

hypermeter, portraying the antagonist firmly in control. Constant pulsing eighth notes in the 

accompaniment intensify the forward momentum of the passage and create a sense of urgency, 

and the hegemonist asserts itself with increasing intensity throughout bars 85–99. The 

transgressor appears subtly in the bass at bar 100, increasing the emphasis on beat 2 in the 

subsequent passage through durational accents (figure A.7). The transgressor’s efforts break the 

hegemonist’s momentum, leading to a nearly flat weight profile in bars 103–7. The transgressor 

assumes control of the musical surface in bars 108–17, revisiting the site of its first resistance, 
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bars 8–15. This time, however, the transgressor does not acquiesce; instead, it vehemently asserts 

itself through intense repeated statements of the 1–2 weight profile throughout bars 120–30. 

The clash between the two agents reaches its peak in bar 130, creating a rupture that 

brings harmony, texture, and meter to the brink of destruction (figure A.8). A dissonant cadential 

six-four resounds throughout bars 130–43, halting the harmonic progression entirely. A 

resolution never occurs; bar 144 simply asserts the tonic and continues forward.15 Texture breaks 

down as well: for the first time in the piece, homophony is abandoned for imitative polyphony. 

The melodic gesture G–F–E–D–E is repeated and fragmented in displaced versions by two 

independent voices, the only simultaneous manifestation of the two opposing agents in the 

movement. The conflict has shifted to a primal level. The protagonist asserts its weight profile on 

the downbeat of bar 132 and the antagonist viciously retaliates one beat later. The force of the 

retaliation severely disorients and weakens both agents, who gesture with failing energy and 

focus in bars 133, 134, and 136: rhythms slow and dynamics recede with each statement, and 

neither agent is able to articulate a clear beat hierarchy. Even the clarity of weight profiles 

dwindles, becoming flatter with each statement until the two agents simply articulate conflicting 

divisions of the two-bar hypermeasure in bars 136–37. With one brief but futile attempt to return 

to the order of the notated triple meter in bars 138–40, the graceless struggle continues with 

renewed energy until the hegemonist emerges victorious in bar 144 with a firm and immediate 

re-establishment of tonic harmony, 1–3 triple meter, and homophony.16 

                                                 

15. Wayne Petty (2012) refers to the progression of a cadential six-four chord directly to 

its tonic as a “dissolving six-four,” and he draws a connection between the first movement of 

Beethoven’s Piano Sonata in E Minor, op. 90; the first movement of the “Hammerklavier,” op. 

106; and Chopin’s Prelude in E Minor, op. 28, no. 14. 
 

16. An interpretation of the end of the development as abnegation is possible, though my 

experience of the passage is more immediate and more tragic than resigned acceptance. For more 
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Figure A.8. The conflict reaches a climax in bars 130–43, temporarily disrupting meter, 

harmonic continuity, and homophony until their sudden return at bar 144. 

 

The recapitulation retraces the steps of the exposition, the hegemonist meeting similar 

strategies of resistance from the transgressor. After the primal struggle of the development, 

though, the transgressor’s attempts carry an air of futility; despite its strongest efforts, the 

hegemonist will not be overthrown. The latter asserts its final victory in the coda by revisiting 

bars 16–24. This passage depicts the hegemonist at its strongest, the transgressor reduced to a 

single moment—the evaded cadence at bar 241 (bar 20 in the exposition)—before being 

eliminated entirely in the final cadence at bar 245. 

                                                 

on Beethoven’s use of abnegation and its connection to literary developments of the era, see 

Robert Hatten 1994, especially pages 281–86. 
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Beethoven’s portrayal of this tragic narrative involves many musical domains, including 

tonal stability, dynamics, gesture, key, cadence, phrase structure, hypermeter, and texture, but 

weight profiles are instrumental. The hegemonist is articulated through unceasing 1–3 weight 

profiles, while the transgressor resists this profile, at first simply displacing a degree of weight 

onto the second beat (bars 8–16) but eventually proposing a divergent 1–2 weight profile (bars 

47–63). More traditional metrical analyses, whether employing metrical dissonance theory (e.g. 

Yeston 1976, Krebs 1999) or poetic feet (e.g. Printz 1696, Mattheson 1739, Cooper and Meyer 

1960), would likely interpret the transgressive protagonist as a disturbance within the metrical 

beat hierarchy, a challenge to the notated downbeat by the second beat of the bar. Closer 

examination of the sites of resistance shows that it is the weight profile, not the location of the 

downbeat, that is in question during the transgressor’s offensives. In fact, the notated downbeat 

is only challenged at the movement’s climax, bars 130–43, where the hegemonist attempts to 

regain control from the transgressor, which has dominated bars 108–29.  

Metrical-dissonance narratives would also likely interpret the climactic passage, bars 

130–43, as a natural outgrowth (albeit an intensification) of a metrical dissonance first 

encountered in bar 9. I argue that the passage instead demonstrates a marked change in the nature 

of the conflict: whereas prior stages have operated through attempts to assert a particular weight 

profile—1–3 triple meter versus 1–2 triple meter—in bars 130–43, the struggle devolves, both 

agents weakened and disoriented. Neither agent is able to take control and issue a coherent 

statement, resulting in disruptions to harmony, meter (beat hierarchy and weight profile), and 

texture.  

More orthodox metrical narratives would likely not interpret metrical dissonance in bars 

1–8, even though the passage consistently accents beats 1 and 3; instead, the passage would 
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likely be considered metrically consonant because weight on beats 1 and 3 is stylistically 

unmarked for triple meter in the classical period: the passage articulates consistent iambic 

gestures. The inconsistency of dissonant interpretation of 1–2 profiles and consonant 

interpretation of 1–3 profiles clarifies that the condition of metrical dissonance is first and 

foremost an expressive one, defined by markedness in the weight profile of a measure on one or 

more levels of the beat hierarchy, not simply the consistent nonalignment of phenomenal 

accents.17 

Weight profiles offer crucial evidence for the interpretation of many passages in this 

movement, and they also help to shape larger processes. In all three major sections of the sonata 

form—the exposition, development, and recapitulation—a mild emphasis on beat 2 initiates a 

larger process of resistance and attempted overthrow in which a 1–2 profile emerges in 

opposition to the hegemonic 1–3. 

Finally, a metrically consonant interpretation of the 1–2 weight profile is necessary to 

make sense of the movement’s tragic expressive trajectory. Interpretation of metrical dissonance 

in bars 9–15, 47–67, and 100–30 would encourage the analyst to identify conservatively with the 

hegemonist, interpreting the resistance of the transgressor—the emphasis on beat 2—as an 

irritant to be eliminated through a restoration of the stylistically unmarked 1–3 weight profile. 

Under that more traditional analysis, the movement might even be understood as a triumph: the 

offending dissonance is categorically eliminated from the piece by the end of the coda. As Owen 

Jander (1985) demonstrated in another of Beethoven’s tragic E-minor movements, the andante 

can moto of the Fourth Piano Concerto, op. 58, interpretation of the work’s structure must 

                                                 

17. Chapter 2 explores the distinction between metrical consonance and metrical 

dissonance further and recognizes metrically consonant passages with marked weight profiles. 
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