
Dr. Boyer says,  
 
 
I appreciated the !exibility on the part of RHK to 
work within the constraints of my start-up budget, 
allowing me to begin my experiments with a state-
of-the-art STM system with the ability to add 
capabilities (e.g., vacuum system, cryogenics, etc.) at 
a later time as funding becomes available.

Dr. Boyer next upgraded his PanScan atmospheric 
set-up to vacuum.  !is step enabled a wider range of 
research topics and more published papers.  !en it was 
time to make a big advance: his next system upgrade 
would be the crucial step to LT.  

By design, Dr. Boyer and RHK together had been 
coordinating plans to upgrade to an LT PanScan 
Freedom system.  With the groundwork already in 
place, he was able to make the move to 9 K tip and 
sample without duplicating hardware or wasting funds.  

Dr. Boyer faced a tough situation as he joined the Physics 
Department at Clark University.  He had to navigate 
through a new Assistant Professor faculty position and 
successfully pursue his interests in Experimental Condensed 
Matter Physics and STM studies, all while being tightly 
limited on funding and short on time.  What’s the smart 
approach, and how best to proceed?  

First he searched for a"ordable commercial STMs that 
could be built in stages, given limited startup funds.  
Initially RHK’s Beetle-walker ATM350 got his attention as 
UHV-ready and somewhat adaptable for cryogenics.  !en 
he found RHK’s PanScan to be more #exible and fully 
designed for chilled tip and sample research.  It was similar 
to a unit he built in stages as a grad student.  

Recognizing that PanScan enables a convenient path 
for system building from ambient to UHV and then to 
cryogenic, his decision was made.  He started with an RHK 
atmospheric PanScan in an airbox and an R9 Controller.  
!is economical yet very capable Kit produces meaningful 
results out of the box.  
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Having mapped out the evolution of his expanding system, 
he published papers in peer-reviewed journals based on 
research at each phase of his step-by-step journey to a 
PanScan Freedom UHV LT system.  Dr. Boyer says, 

My experience with RHK has been very positive. 
Working directly with an RHK engineer, I was 
able to customize an STM system for the types of 
experiments that I want to conduct.

Now, with his fully equipped PanScan Freedom closed-
cycle cryogen-free STM and R9 controls, he doesn’t ever 
need to allocate precious funding for LHe or su"er through 
frustrating downtime waits for cryogen supply and dewar 
replacements. He can concentrate on a full range of LT 
condensed matter physics research. 

As he expands his research further into UHV LT, Dr. Boyer 
confronts new questions on hardware and control topics.  
As before, he turns to RHK for deep support.  He knows 

$rsthand that solid tech support for his PanScan hardware 
and R9 software is close at hand and responsive to his needs.  

Everyone at RHK has been extremely responsive 
to questions I have had, spanning from questions 
about software functions, the ability to customize 
measurements, electronics, hardware, and inquiries 
for new system components and upgrades.

Dr. Boyer’s planning and execution has paid o".  He is now 
the Chair of the Physics Department at Clark. He says,  

I have and will continue to highly recommend RHK 
to other researchers looking to construct a high-
quality STM system and who would like to work 
with a company which is very responsive to their 
questions and needs.

SYSTEMS & RESULTS 

1. PanScan STM head and R9 Controller originally used in air. 

2. Later upgraded to UHV.  

3. Now fully out$tted to a RHK PanScan Freedom complete system with  
Advanced Research Systems (ARS) closed-cycle cryogen-free LHe at 9 K. 

4. With his RHK Freedom, Dr. Boyer has zero LHe expense. 

Dr. Boyer Boyer’s evolving PanScan con!gurations over time:



SYSTEM 
RHK’s PanScan STM head and vibration isolation system (shown below), installed using an RHK-designed and built 
custom mount into his Cryo-Industries of America LHe 4 K bath cryostat, and controlled by  RHK’s R9 system.  
Pegor’s 4 K system is operating great and continues to produce published results.
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ATM PanScan STM in air

Origin of a superlattice observed in Li0.9Mo6O17 by scanning tunneling microscopy.
Physical Review B 93, 045430 (2016)

PanScan STM in UHV at Room Temperature

                 Dr. Boyer Boyer’s UHV RT PanScan



PanScan STM in UHV at Room Temperature (Continued)

PanScan Freedom STM in UHV at 9K

Freedom 9 K closed-cycle cryo, 
Vibration isolation, shields

Multiple charge density wave states at the 
surface of TbTe3.
Physical Review B 94, 205101 (2016)

Other publications: 
Interplay of charge density wave states and 
strain at the surface of CeTe2.
Physical Review B 101, 245423 (2020)

Dr. Boyer with his complete Freedom 9 K  
closed-cycle cryo-free PanScan-R9 system

TiSe2 at 9K
Atomic resolution image acquired during installation 
of upgrade to PanScan Freedom LT
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