Abstract—Intrinsic Optical Signal (I0S) imaging is a widely
accepted technique for imaging brain activity. We propose an
integrated device consisting of interleaved arrays of gallium
arsenide (GaAs) based semiconductor light sources and
detectors operating at telecommunications wavelengths in the
near-infrared. Such a device will allow for long-term,
minimally invasive monitoring of neural activity in freely
behaving subjects, and will enable the use of structured
illumination patterns to improve system performance. In this
work we describe the proposed system and show that near-
infrared I0S imaging at wavelengths compatible with
semiconductor devices can produce physiologically significant
craniotomy. IT] light encounters significantly less
absorption than visible light, allowing for the possibility of
IOS imaging through the skull. he last several years has
seen considerable interest in the use of Illight for
minimally invasive imaging of human and animal subjects
using fiber-based systems.t[]

One disadvantage of reduced absorption is that photons
will eperience more scattering events before being
detected. his raises the background intensity and
delocalies the signals, making them more difficult to detect
and maps more difficult to resolve. his work seeks to



two hours (including time required for image processing.)

In addition to declining signal-to-background ratio, the
spatial character of the signal becomes delocalized, as shown
by degradation in the definition of the phase map with
increasing wavelength. Decreased signal-to-background
ratio and increasing delocalization are consistent with
reduced absorption. Photons experience many scattering
events and intermingle with those from neighboring regions
of the brain, leading to a lower detected signal and more
diffuse phase maps.

IV. CONCLUSION

We describe a proposed integrated semiconductor sensor
for minimally invasive imaging brain function using near-
infrared light. We have shown that it is possible to obtain
images useful for studying brain physiology through the
skull of mice at wavelengths compatible with GaAs-based
semiconductor sources and detectors. Future research will
seek to better understand the propagation of spatially
modulated light through brain tissue in order to optimize the
sensor design. We will also seek to improve the temporal
resolution of this technique in order to observe faster
hemodynamic phenomena.
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