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StartPoint  Video Clips (6st0125)  Delay (25) Judgement Figure5. Heatmap of the normalized firing rate of all 111 neurons

identified as visually responsive (66 from Jupiter and 45 from
Mercury) (left) and A scatterplot of the joint distribution of each
neuron’s Response Latency (the time at which a cell begins to
respond) and Relaxation Time (right)

Figure3. Experimental Procedure

For visually responsive neurons, 1) Response latencies did
not span the entire 8s, 2) Relaxation time spanned the entire
20s (the boundary for fitting), 3) a neuron’ s response
latency and relaxation time were not correlated.

Figure1. Hippocamal time cells

Data Analysis

Mathematical Models of Timing Mechanism by

Howard and Shankar (iHAIHLEIBIEEAIERY)

A theoretical model to explain how the brain might in
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theory encode time indirectly has been put forward by R R T
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spike data of overall 676 neurons (401 from Jupiter and

happens, and then decay (rise) to the baseline with
275 from Mercury)

different rates. In this process, the brain maps temporal
information of that event to some intermediate
representation by Laplace transform. Afterwards, the
brain can map the intermediate representation back into
the time cells by inverse Laplase transform.
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The existence of time cells has been widely verified. It is
until recently, however, that scientists have
experimentally verified the existence of time percetive
neurons, and named them temporal context cell.

BN ECESHT ZHEUESE, 8, RIExResbhA
SCEGMHEHESUE 7 BT B RS BRI E, FHEB(]an2a OeY

B 5 =28 (temporal context cell),

This research is funded by Duke Kunshan University
Office of Undergraduate Studies and the Summer
Research Scholars Program. Experiments were
conducted in the facilities of NYU-ECNU Joint
Research Center. Special thanks to members of
Kwok Lab whose names are not listed but make
contribution to the project.

Nested Model Fitting (BREIEEHIS)

We calculated model fits of nested models for each neuron
across all trials via a maximum Likelihood estimation
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* constant model: F,,,,s:(t; ap) = ag

(t-p)

* Gaussian model: M, (;a,,a,0,4)=a, +ae >
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* Ex-Gaussian model: ,, . _ e gy

gauss(t, aOaal,G’l[«l,T) - ao +alj._ooe

We selected neurons that 1) were better fitted by the ex-Gaussian
model at the 0.05 level via a likelihood ratio test, 2)changed their
firing rate by at least 2 Hz, 3)reached a firing rate of at least 4 Hz.
They were 1dentified as visually responsive (they might be time
cells or temporal context cells)
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