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We have fabricated an optoacoustic ultrasound generator based on nanostructured germanium (Ge). Ge thin films were deposited
via e-beam evaporation and then etched using a metal-assisted chemical (MAC) method to form nanostructured Ge films. The
measured intensity of ultrasound from the nanostructured Ge covered with PDMS was about 3 times stronger than that of
100-nm-thick chromium (Cr). When the nanostructured Ge was embedded in the PDMS, the intensity of ultrasound became 8.5

times as strong compared to the 100-nm-thick Cr.
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FIG. 1. (a) X-ray diffraction patterns of quartz substrate and 500
nm-thick germanium (Ge) deposited on quartz. (b) Photograph of
the deposited Ge covered with Au nanoparticles. (¢) Scanning
electron microscope (SEM) image of (a), showing not only a
single nanoparticle but aggregated ones.
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FIG. 2. (a) Photograph of the metal-assisted chemical (MAC)
etched Ge sample in deionized water for 36 hrs. (b)-(d) SEM
images of the Ge samples that are MAC etched for 24 (b), 36
(c), and 48 hrs (d).

A 2 A — oA - 8% 257
50 T T
40-/'/

;\; |

~ 304 7

0}

o .=

= e T T T

Il = e

S - - '_ _____________ As-deposited

¥ 104---- —-— 36 hr etched Ge A

— — 48 hr etched Ge |

0 ---- 60 hr etched Ge
400 600 800 1000

Wavelength (nm)

FIG. 3. The measured reflectance spectra of the Ge samples
MAC etched in de-inoized water for 0, 36, 48, and 60 hrs.
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FIG. 4. The experimental setup for the measurement of the
optoacoustic ultrasound generated from the fabricated devices.
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FIG. 5. The ultrasound intensity measured from the nanostructured
Ge based generator where the Ge was MAC etched for 48 hrs.
The measured ultrasound intensity from the 100 nm thick chromium
(Cr) was also shown for comparison.
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FIG. 6. The ultrasound intensity measured from the modified
device where the nanostructured Ge was embedded in the PDMS.
The measured ultrasound intensity from the 100 nm thick Cr
was also shown for comparison.
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