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Architecture of thalamic circuits

Circuit model in the awake in vivo regime

Spontaneous activity Evoked response

Stronger attentional modulation from 
disinhibition via TRN

RE

TC

Stimulus input

Top-down inhibition

100 ms
5 sp/s

Top-down excitation

RE

TC

Stimulus input

Stimulus

RE

TC
Response

Top-down to

(TD   RE)
 RE

Top-down to

(TD   TC)
 TC vs

(ii)

(i)

(i): TC neuronal sensitivity

(ii): Feedback inhibition 

Response depends on (i) and (ii) 

Pre-modulation
Post-modulation

(i)
1 + (ii)

~

TD   TC

TD   RE

TD   TC

TD   RE

Stimulus

RE

TC
Response

Top-down to

(TD   RE)
 RE

Top-down to

(TD   TC)
 TC vs

(ii)

(i)

(i): TC neuronal sensitivity

(ii): Feedback inhibition 

Response depends on (i) and (ii) 

Pre-modulation
Post-modulation

(i)
1 + (ii)

~

TD   TC

TD   RE

TD   TC

TD   RE

Mean-field model analysis

Attention improves detectability through 
heterogeneous population activity
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Auditory thalamus exhibits heterogeneous 
population coding structure 
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