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PURPOSE: To identify resonance strategies employed by world-class operatic sopranos sustaining a Co6.

" RESEARCH QUESTIONS

1. What acoustic resonance strategies are employed
by world-class operatic sopranos singing a
sustained C67

2. Do singers change strategies from performance to

\ performance or across decades?

~

4 METHOD & ANALYSIS

25 Commercial Recordings of 15 Sopranos with
International Operatic Careers
Spectrogram and Long Term Average Spectrum
Analysis In Voce Vista Video Pro Software
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RESULTS & DISCUSSION
THIS ON
DEGREE OF 1f, DOMINANCE “FLOATIER” OPTIONS: 1fo DOMINANT STRATEGIES  YoUrUse

Intensity Difference 1f,:2f, (dB)
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& ¢ ae O L e shown here showed at least a 20 dB intensity difference
a Intensty Difference 110:210 (¢B) i D between 1f, and 2f,, with relatively equal 2f, and 3f,
| intensities on long term average spectrum. Martinez and
Opolais appear to achieve 1f, dominance with a smooth
spectral slope, though Martinez’s slope is notably steeper,
resulting in a 25 dB 1f, to 2f, difference to Opolais’ 11.

The frequency of oscillation, or 1f5 was the dominant harmonic
for all singers. Nearly half had a difference of at least 20 dB
between 1f, and 2f5, suggesting either fy,:1f5 tuning (Garnier
et. al. 2010) or possibly f,,. f5 tuning (Jeanneteau et. al. 2020).

WATCH
THIS ON

ABRIGHTER OPTION: 1f5, DOMINANCE WITH 3f, “BOOST” YOUTUBE

e Kanawa 1985 e orubas 1998 - Yende, 007

The performances shown here show a boost of 3f, in the
radiated long term average spectrum, increasing the
prominence of bright [i] timbral color (Howell, 2016). Without
Imaging, it is not possible to identify vocal tract resonance
tuning. However, the frequency range for the 3f, “boost”
observed in these examples suggests it may be the result of
frs:3fg tuning.

ARTICULATORY POSTURE ON C6

Montserrat Caballé shows a 3f, boost at age 36, but a 1f; dominant
strategy with relatively equal 2f and 3fo Intensities at ages 37 & 42.

Renée Fleming, Kiri Te
_ o Kanawa, and Angela
; ' o . B PS— " Gheorghiu show
Kabaivanska ‘78 Fleming ‘99 Yende ‘07 Te Kanawa ‘90 Devia ‘98 Price '82 Opolais ‘13 9

1f,-2f,=30.1dB  1f-2f,=26.9dB  1f,-2f,=259dB  1f,-2f,=23.1dB  1fo-2[o=204dB  1f-2f,=13.1dB  1f,-2f, = 11.3dB solnstisieline SutEuEg)iss
3f, boost 3f, boost 4f, boost within 5 years’ time.

CONCLUSIONS & IMPLICATIONS FOR FUTURE RESEARCH

Acknowledging the limitations of commercial recordings, this analysis identified two successful resonance strategies employed by world-
class sopranos when sustaining C6. Future research including imaging and controlled sound sampling could reveal more about the vocal
tract resonances that result in these intensity differences within the first five harmonics of the radiated spectrum.

There does not appear to be an aesthetic trend in resonance strategies over time between 1960-2020, and though there are some
exceptions, most of the international caliber performers studied were consistent in different performances — even across decades.
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https://www.youtube.com/watch?v=EXhFiUaNksU
https://www.youtube.com/watch?v=HV3XZuCVbF0
https://www.youtube.com/watch?v=cwjmKOv_Cs0
https://www.youtube.com/watch?v=dzuzvNpgRxU
https://www.youtube.com/watch?v=TKJi4XmP23E
https://www.youtube.com/watch?v=VJlfwQ3mKNw
https://www.youtube.com/watch?v=UlQ06RIVV4o
https://www.youtube.com/watch?v=g-t3L-ZWtKs&list=RDg-t3L-ZWtKs&start_radio=1
https://www.youtube.com/watch?v=cciFKywSf-w
https://www.youtube.com/watch?v=yD9q1y8Vv-s
https://www.youtube.com/watch?v=jiUoWCnGZTU
https://www.youtube.com/watch?v=sKeZfcgPhow
https://www.youtube.com/watch?v=fME15vm0rzk
https://www.youtube.com/watch?v=P3THsMUkbIU
https://www.youtube.com/watch?v=LlH9PYDtQFM
https://www.youtube.com/watch?v=nl72Yu628lk
https://www.youtube.com/watch?v=45dBprCcfs0
https://www.youtube.com/watch?v=mNt3iiqjLww
https://www.youtube.com/watch?v=gvEiFGL3RjU
https://www.youtube.com/watch?v=ZJ9Q8WgSx1k
https://www.youtube.com/watch?v=jaCm8aRHCR8
https://www.youtube.com/watch?v=RNedAmuN5AM
https://www.youtube.com/watch?v=-dE2b6T3R3Y
https://www.youtube.com/watch?v=8xG7aIfNq-g
https://www.youtube.com/watch?v=cpU8-HVjX10
https://youtu.be/0E9GWsYgfoM
https://youtu.be/gKpvDrg-UU4
https://youtu.be/gKpvDrg-UU4
https://youtu.be/gKpvDrg-UU4

