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. output. Therefore at the time 31Je the output eurrent drops down to the 
value 2Uge-aL2Uge-3al whieh i ~ dose to zero . After an additional interval 
of 21Je there ad ds the term 2Uge-5al ete. and the result is a square wave of 
the frequency of the first formant of the neutral vowel F1 = eJ41, the 
amplitude of whieh decays by the faetor of e-4a,1 per period until the 
stationary eondition of Uo = Ug has beel1 reaehed. 

One i nterestin g feature of this derivation, see Fant (1967) for further 
details, is that the sq uare wave is the sum of aJl formants up to 11 = infinity 
of the neutral vowel, eompare fig. 14. It is simpler and physieally more 
basic than a derivation in terms of the equivalent damped oseillations and 
suggests simple methods of synthesis of a neutral voweJ. Q 

• tV",JY\jl;;.,.tö' ~Y\" 
Vif /)/~, ])d:/ 

1 ~~ '.r"' 

~~ t =o 
~Ug 

SOURCE CURRENT u'g (t) 

.. 

u.' u. 
OUTPUT CURRENT u (t) 

----------- .----- 2 Ug 

· J~.u: 
.1 T=.1. =il 
c F, c 

Fig. 15. Time·domain derivat ion o f the volume velo ity rc~non~c at 1 hc o pen nd of a 
single tube resonator to a step shaped volu me vel ity ( UI I ' nt c illl l inn 11 1 Ih glottal 
end. The damped square wave originating fr m r ' pe" l 'd I (' fl l' inn~ h I ~ :r bll~ ic fre-

qucncy of F, and const itutes thc sum f a ll fOlm 1111 ' "11 t l Infrnily. 
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