
helium consumption.  Dr. Pasupathy chose RHK and 
its PanScan SPM scan head with the R9 Controller for 
the best mix of performance, capabilities, !exibility, and 
support for this unique home-built platform.  RHK’s 
many years of experience and reputation gave him the 
con"dence that they would be able to support him 
as the system was being assembled and in the coming 
years.  #at con"dence has paid o$ as the system has 
been the platform for multiple PhD students and several 
publications. 

Dr. Pasupathy Says,

Both the hardware and the electronics provided  
by RHK have been reliable for several years, and RHK 
sta! have been generous with their time and e!ort  
in helping us achieve new functionality on a  
regular basis

Early last year Dr. Pasupathy needed to replace a non-
working scan head that had been built years earlier by one  

• RHK PanScan SPM integrated in Cryo Industries 4K Liquid Helium cryostat
• Two PanScan RHK SPMs replacing old scan heads in existing cryostats
• Custom PanScan SPM system optimized for fiber probes

Dr. Abhay Pasupathy 
Columbia University

OVERVIEW   
Dr. Abhay Pasupathy joined Columbia University in 
2009. As a postdoctoral researcher, Dr. Pasupathy had 
experience with designing and building his own scan 
probe instruments. As a new professor, Dr. Pasupathy 
started by building his own STM. In 2011, the 
opportunity came to expand his laboratory with a new 
instrument. 

Should a complete turnkey system be chosen, a safe 
path, or a homemade, system customized to his exact 
requirements?  #e chosen path must be suitable and 
!exible enough for the demands of two realms of 
research: "rst, experimental quantum materials research 
on two-dimensional materials and heterostructures; and 
second, integrating scan probes with light of various 
sorts and developing new probes for spatially resolved 
transport measurements, and more. #ere was much at 
stake. 

Dr. Pasupathy decided to pursue a hybrid approach, 
where the system was designed in-house, but various 
parts were sourced externally.  #e cryostat selected was 
from Cryo Industries of America to minimize liquid 
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of his students who was no longer with the group. To keep 
the group’s research moving forward, a fast delivery was 
required. He had to decide between building his own scan 
head or selecting a commercially available instrument.  
Due to the group’s nine years of productive service of their 
"rst RHK PanScan head, they selected another PanScan 
head for the job.  Although the standard PanScan head 
could "t into the existing space, RHK collaborated with 
Dr. Pasupathy to customize the scan head design.  To 
optimize the precision to which the probe could be 
positioned over the sample surface, the optical path 
through the scan head was enlarged, providing enhanced 
resolution with their high NA microscope.  Even with 
a customized design, RHK was able to deliver the 
customized scan head on time and to speci"cation.

Just before Christmas of last year another student-built 
scan head reached the end of its useful life, again requiring 
a make or buy decision.  Dr. Pasupathy again decided to 
select RHK’s PanScan head as they were able to deliver it 
within a coupe of weeks including a customized vibration 
isolation stage designed to interface with their existing 
cryostat.

Twice last year RHK met their delivery promises of a 
new PanScan head which prevented costly downtime.

Currently, Dr. Pasupathy has begun a collaboration 
with other members of the physics and engineering 
communities at Columbia University.  #ey required an 
SPM scan head that is optimized for for light injection 
and collection from the tip/sample junction. #is system 
had the unique requirement for in-situ exchange of 
optical "ber-based probes. Other requirements included 
the ability to build the system around an existing !ow 
cryostat to keep the costs within the limited budget as 
well as a quick delivery allowing data to be generated in 
time for the project review.  Again Dr. Pasupathy chose 
RHK to supply the heavily customized PanScan scan 
head, integrated into a customized vacuum chamber along 
with the R9plus control system.

RHK partnered with us to develop a microscope to 
meet our unique experimental requirements.  "ey 
listened closely to our needs and o!ered suggestions 
for a design that limited the risk of a completely new 
design while keeping within our budget and delivery 
constraints.  When this system is delivered it will  
be the fourth RHK SPM in our lab.

SYSTEM   

Customer-built system incorporating 
the RHK PanScan SPM in a Cryo 
Industries LHe cryostat.
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RESULTS   

Atomic insights on TBG structure near the magic angle.   
(a)  Optical images of sample. (b)  sample schematic (c) schematics of areal-space moiré patterns  

(d-f ) Atomic STM images at three twist angles. (g) Normalized spatial height pro"les

Size dependence of electronic property in CVD-grown single-crystal graphene   
Nature 10.1038/s41586-019-1431-9  
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Td-MoTe2  
(a-b) Ball and stick models. (c) Atomic resolution with rows parallel to the crystals’ b-axis.  

(d) 2D cut of band structure (ARPES).  (e) dI/dV map at -35 meV  (f ) dI/dV map at 50 meV.

Temperature-driven topological transition in 1T’-MoTe2   
Nature NPJ Quantum Materials 10.1038/s41535-017-0075-y 
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