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Experimental capabilities:

+ Electrical Transport

+ Surface Conductivity

+ Heat Capacity

+ Tarque Magnetometry

+ AC Susceptibility

+ DC Susceptibility

+ High Pressure

+ Dielectric Measurements
* Microwave

+ Dilatometry

+ Surface Acoustic Wave Spectroscopy
+ Resonant Ultrasound

+ Pulse-Echo Ultrasound

+ Raman Spectroscopy

+ Ultra-Fast Magneto-Optics

+ FIR Spectroscopy

+ NMR

+ EMR

+ UV/Vis/NIR Magneto-Optics
+ Ultra-Low Temperatures
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EF 2 (Cantilevel beam)

Holder

Macroscopic dimensions: 1.6x3.4 mm?
for easy handling and mounting

into the SPM

Cantilever beam
Force constant range: 0.01 to 50 N/m
Resonance frequency: 1 kHz to 1 MHz

Typical geometry
Length: 50 to 500 pm
Width: 20 to 50 pm
Thickness: 0.4 to 8 um
Tip
Radius < 15 nm
Tip eight > 3 to 20 pm

Material: Single crystalline silicon or silicon nitride thin film
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Development of nano and atomic scale real-space imaging techniques
under extreme conditions
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Abstract Scanning Probe Microscopy (SPM), owing to its ultra-high spatial resolution, has become an indispensable tool for advancing
nanotechnology and probing quantum phenomena. It has a wide range of applications across various fields, including materials science,
physics, chemistry, and biology. The significance of SPM lies in its atomic-scale resolution and multifunctionality. This review
summarizes recent progress, development trends, and existing challenges in integrating SPM with extreme conditions. SPM can perform
various fundamental measurements, such as mechanical, magnetic, and electrical characterization, making it a versatile platform for
exploring the microscopic world. At present, as material performance continues to improve yet seems to encounter a bottleneck in
disruptive breakthroughs, leveraging extreme environments to discover new materials and new physics has become a promising direction.
Therefore, the integration of SPM with extreme external physical fields—such as ultra-high magnetic fields, ultra-low temperatures, and
high vacuum—has emerged as an important development trend.

Keywords scanning probe microscopy; ultra-high magnetic fields; cryogenics; scanning tunneling microscopy (STM); atomic force

microscopy (AFM)
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