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Overview

Systematically examine the effects of

# membrane time constant ( )

# number & strength of synapses (N & G )

on the ability of the leaky-integrator model to predict
# onset PSTH for high frequency tone bursts

# entrainment to low frequency tones
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Leaky Integrator
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Results - |,

Upper bound on , for a given N, set ,, = 0:125ms.

A Tm = 0.25 ms
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Results - N & G
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Input-output transf ormation

Similar to an analytical coincidence detector model
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Threshold Effect

Output rate (spikes/sec)

:

:

400 inputs

(

o =1/80

o=l

1000
Input rate (spikes/sec)

2000

0 Input PST histogram

0

9

Output PST histogram P

20
Time (ms)

40

Ampli es high discharge
rate at onset

Severely reduces
steady-state rate

+

Sustained PSTH
transformed to On PSTH.

Theme 2, HST.723, Spring 2005 March 14, 2005 - p.8/12



Entrainment
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# Entrainment to low-freq tones over a limited frequency range
® PSTH appropriate for On Choppers only
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Entrainment

Entrainment to low-freg tones over a limited frequency range
PSTH appropriate for On Choppers only
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Conclusions

Conclusions

Entrainment and On PSTH with small , (0:125ms) and
large N (> 100.

Model appropriate only for On Choppers.

Testable prediction for On C - Inverse relationship between
frequency range of entrainment and steady-state discharge

rate.

Discussion
Parameters consistent with anatomical observations
Simplifying assumptions
Point neurons (justi ed)
High spontaneous-rate AN inputs (justi ed)
No inhibitory inputs (limited validity)
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