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(Approaching vowels via acoustic and articulatory phonetics)
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@ Goals

@ Acoustic phonetics and vowels

© Vowels: phonetics vs phonemics

O Vowel quadrilateral and cardinal vowels

© English vowel phonemes vs. cardinal vowel positions

@ Using diacritics for vowels

@ Vowels: comparing German and English
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The goals of today’s session are:

@ To briefly discuss the acoustics of sound, concentrating on vowel
sounds as made in the human vocal tract (10 mins)
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The goals of today’s session are:

@ To briefly discuss the acoustics of sound, concentrating on vowel
sounds as made in the human vocal tract (10 mins)

® To become acquainted with the vowel quadrilateral and the
cardinal vowels (10 mins)
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The goals of today’s session are:

@ To briefly discuss the acoustics of sound, concentrating on vowel
sounds as made in the human vocal tract (10 mins)

® To become acquainted with the vowel quadrilateral and the
cardinal vowels (10 mins)

© To check which vowel phonemes in English fall close to cardinal
vowels, and which do not (10 mins)
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The goals of today’s session are:

@ To briefly discuss the acoustics of sound, concentrating on vowel
sounds as made in the human vocal tract (10 mins)

® To become acquainted with the vowel quadrilateral and the
cardinal vowels (10 mins)

© To check which vowel phonemes in English fall close to cardinal
vowels, and which do not (10 mins)

@ To prepare the ground for a comparison between German and
English vowel phonemes and their typical phonetic realizations
(allophones) (10 mins)
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Brief overview of acoustic phonetics in relation to vowels

@ Physics of sound waves
@ Overtones and formants
© Distinguishing vowels by means of formants

® How to read a spectrogram
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Physics of sound waves
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Overtones and formants
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Overtones and formants

® voiced continuants and nasals have a fundamental frequency (F,
“F zero”)

® partial overtones (or ‘upper harmonics’):

® http://upload.wikimedia.org/wikipedia/commons/c/c5/
Harmonic_partials_on_strings.svg
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Vowels: phonetics vs phonemics

® How many phonetically distinct vowels are there along the
continuum [i] - [a] - [a] - [u] ?
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Vowels: phonetics vs phonemics

® How many phonetically distinct vowels are there along the
continuum [i] - [a] - [a] - [u] ?

® How many phonemically distinct vowels are there along that
continuum?

® The answer to the first question depends on how good your hearing
is.

® The answer to the second question depends on what language
you’re talking about.
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Vowels: phonetics vs phonemics

® How many phonetically distinct vowels are there along the
continuum [i] - [a] - [a] - [u] ?

® How many phonemically distinct vowels are there along that
continuum?

® The answer to the first question depends on how good your hearing
is.

® The answer to the second question depends on what language
you’re talking about.

® Arabic has /iau/ (each of these three can be short or long)
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Vowels: phonetics vs phonemics

® How many phonetically distinct vowels are there along the
continuum [i] - [a] - [a] - [u] ?

® How many phonemically distinct vowels are there along that
continuum?

® The answer to the first question depends on how good your hearing
is.

® The answer to the second question depends on what language
you’re talking about.

® Arabic has /iau/ (each of these three can be short or long)

® Spanishhas/ieaou/
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Vowels: phonetics vs phonemics

How many phonetically distinct vowels are there along the
continuum [i] - [a] - [a] - [u] ?

How many phonemically distinct vowels are there along that
continuum?

The answer to the first question depends on how good your hearing
is.

The answer to the second question depends on what language
you’re talking about.

Arabic has /i a u/ (each of these three can be short or long)
Spanish has /ieaou/

Italianhas /iecasou/
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Vowels: phonetics vs phonemics

How many phonetically distinct vowels are there along the
continuum [i] - [a] - [a] - [u] ?

How many phonemically distinct vowels are there along that
continuum?

The answer to the first question depends on how good your hearing
is.

The answer to the second question depends on what language
you’re talking about.

Arabic has /i a u/ (each of these three can be short or long)
Spanish has /ieaou/

Italianhas /iegasou/

Frenchhas/iecaasou/
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Vowels: phonetics vs phonemics

How many phonetically distinct vowels are there along the
continuum [i] - [a] - [a] - [u] ?

How many phonemically distinct vowels are there along that
continuum?

The answer to the first question depends on how good your hearing
is.

The answer to the second question depends on what language
you’re talking about.

Arabic has /i a u/ (each of these three can be short or long)
Spanish has /ieaou/

Italianhas /iegasou/

Frenchhas/iegaasou/

Englishhas /ii1eeapanvu/

PpwVv

Vowels (1)

Goals

Acoustic phonetics and
vowels.

Vowel quadrilateral and
cardinal vowels

English vowel phonemes
vs. cardinal vowel
positions

Using diacritics for vowels

Vowels: comparing
German and English



Vowel quadrilateral and cardinal vowels

highest point of tongue is:

front

Py ——

'Y
C RO

En@

&

a

lips are unrounded (symbol to the left of the dot) or rounded (symbol to
the right of the dot); beware [3] [e] (unrounded), [u] (rounded): NOTE:
[a] is “front’ (just like [i])

bac

weu

YeO

k

— A®D

ar

D

jaw is:

close

open
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Only for freaks

® the meaning of the vowel quadrilateral in terms of formants:
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Only for freaks

® the meaning of the vowel quadrilateral in terms of formants:

® close [i] [u] (low F71)
Vs
open [a] (high F1);
® back [u] [a] (low F2, low F2-F; difference)
vs
front [i] (high F2, high F2-F; difference)
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Only for freaks

® the meaning of the vowel quadrilateral in terms of formants:
® close [i] [u] (low F71)
Vs
open [a] (high F1);
® back [u] [a] (low F2, low F2-F; difference)
Vs
front [i] (high F2, high F2-F; difference)
® checkit:
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pronouncing English phonemes.
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[A] position, and is now nearly [e]. (Should it be written as /e/?)



English vowel phonemes vs. cardinal vowel positions

® The cardinal vowel positions on the IPA chart are reference points,
designed to ‘sound equidistant’.

® The pronunciation of the English phoneme /a/ is [3], i.e. it falls
exactly on one of the cardinal vowel positions.

® The pronunciation of the English phoneme /e/ falls halfway
between the cardinal vowel positions [e] and [€].

® We write /e/ rather than /e/ because we want to discourage
German speakers from pronouncing that English phoneme as [g],
which would sound too German; pronouncing it as [e] would merely
sound too Australian.

® See if you can identify other cardinal vowels that are used in
pronouncing English phonemes.

® Beware the English phoneme /A/. This has evolved away from the
[A] position, and is now nearly [e]. (Should it be written as /e/?)

® | ook at the diacritics on your IPA chart for ways of ‘fine-tuning’
phonetic transcriptions of vowels.
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:)) More rounded Less rounded ?

~

€ Nasalized Rhoticity 3*



Vowels: comparing German and English

® This will be the main topic we will be dealing with in the next
session.
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® This will be the main topic we will be dealing with in the next
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® Look at the diagrams on pages 111 and 149 of Eckert & Barry.
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Vowels: comparing German and English

® This will be the main topic we will be dealing with in the next
session.

® Look at the diagrams on pages 111 and 149 of Eckert & Barry.

® Which English vowels do you think will be most problematic for
native German speakers?

® Which English diphthongs do you think will be most problematic for
native German speakers?

PpwVv

Vowels (1)

Goals

Acoustic phonetics and
vowels.

Vowels: phonetics vs
phonemics

Vowel quadrilateral and
cardinal vowels

English vowel phonemes
vs. cardinal vowel

positions

Using diacritics for vowels



Vowels: comparing German and English

® This will be the main topic we will be dealing with in the next
session.

® Look at the diagrams on pages 111 and 149 of Eckert & Barry.

® Which English vowels do you think will be most problematic for
native German speakers?

® Which English diphthongs do you think will be most problematic for
native German speakers?

® Have a look at the discussion on page 109 of Eckert & Barry.
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