
KEY QUESTIONS
1. Which UHV SPM supplier has core components – 

scan head and control electronics – that could solve 
both challenges at the same time, minimize training, 
and accelerate progress?  

2. Which supplier can Dr. Gupta trust with 
CONFIDENCE to provide adaptable, proven 
solutions and technology, and the depth of support 
essential for tackling both projects quickly?

DECISION
RHK Technology was his !rm choice.   
Here is Dr. Gupta’s view:  

!e RHK Pan scan head provides very high stability 
while maintaining simple design to allow integrating 
into di"erent custom systems, and R9 controller wins 
with its low noise level and expansion #exibilities.
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SITUATION   
Dr. Gupta’s scienti!c research program has been 
expanding faster than the instrumentation base, 
prompting him to look for innovative ways to increase 
productivity and instrument time, within the relatively 
limited equipment budgets available.  Dr. Gupta was 
able to merge funds from a new DOD DURIP award 
and from existing awards to upgrade and launch two 
more SPMs in his group, both based on the RHK 
PanScan head.  "e !rst new head was installed in an 
existing UHV chamber, while the second replaced a 
home-built LT-SPM that had fallen into disrepair over 
the last few years.  

CHALLENGE
"e short time-frame for these grants puts a premium 
on high performance solutions that can get up and 
running quickly, while the more limited equipment 
budgets (compared to startup funds) required leveraging 
of existing resources. 
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In the second project, we chose an RHK PanScan 
head to replace an existing custom-built SPM that 
had fallen into disrepair in my lab. As the cohort of 
PhD students who designed and built this STM have 
long since moved on, we just didn’t have the time to 
maintain the instrument and still make the necessary 
progress on our funded programs.

With two RHK PanScan kits – a PanScan STM head and 
a PanScan AFM/STM head, plus two RHK R9s – Dr. 
Gupta  and his group have been able to achieve these 
goals. "ey are e#ciently integrating the PanScan heads 
and R9 Controllers into two di$erent lab systems.  And 
they are e$ectively obtaining results, with con!dence for 
the long term.

Dr. Gupta goes on to say, 

[For the $rst project] RHK was able to provide a ‘bolt-
on’ PanScan stage and #ange that was integrated into 
the chamber and producing images within a week. !e 
optical access ports and small stage size allowed us to 
integrate an in-situ objective optic to tightly focus light 
onto the tunnel junction.

For the second project, 

!e small size of the RHK stage and the compatibility 
with our existing sample holders and vacuum 
chamber were big selling points, and the new head 
was running in air on the table within a few days. 
!e relatively simple wiring requirements allowed us 
to quickly integrate the stage into the existing UHV 
chamber, and we have now been imaging samples at 
room temperature while we complete the redesign of 
radiation shields that will allow for low temperature 
measurements. !e stability of the instrument has 
allowed us to image samples remotely and maintain 
progress even with lab disruptions due to COVID.

And for RHK, it’s Mission Accomplished  
on both projects!

SYSTEM   
Two PanScan scanners and two R9 controllers for two projects: 

1. DoD DURIP award for custom STM system.  Using existing UHV chamber already out!tted with integrated 
ion pump and load lock.  Subsequently designed and built e-beam heater for sample annealing, and added ion 
sputter gun.  Chamber now on optical table with high-intensity laser system to study laser-modi!ed surfaces. 

2. Replacement for old custom-home-built LT-AFM/STM that had fallen into disrepair.   New PanScan AFM/
STM using same sample prep capabilities.  Scanner suspended from Janis LHe bath cryostat with base 
temperature of 7 K.
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RESULTS   
System builds #1 and #2 are shown below with initial results.

PanScan #1:  STM  (bolt-onto existing UHV chamber)

STM and %ange in test cabinet on optical table top.  
Blue lines mark out an optical path under design. 

STM integrated into UHV chamber.

Preliminary image of HOPG test sample 
at RT in UHV.  

Note: Imaging is under non-optimized tip 
and vibration conditions. 

PanScan #1 will be used to study laser/surface interactions and dynamics. 
Atomic resolution imaging will be used to probe the initial stages of laser-induced ablation, starting from the single 
defect level up to fully periodic surface structures. 
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PanScan #2:  AFM/STM  (replacing existing head in custom-built LT-AFM/STM)

"is shows the PanScan head bolted onto 
the cold plate of a Janis LHe batch cryostat. 

While the Gupta group is using the 
RHK spring suspension and clamping 
mechanism, they also made a custom 
support plate to get the height of the stage 
right for the chamber. 
"ey also made up a wiring harness to go 
from the STM head to their multi-pin 
UHV feedthrough.

PanScan #2 will be used to study novel magnetic materials using the spin polarized STM technique. 
Magnetic skyrmions are analogous to traditional magnetic domain walls.  "ese magnetic skyrmions can be realized 
in materials down to nanoscale dimensions, which is promising for high-density storage. 

An STM image of monolayer hBN, taken 
at room temperature in UHV. 
Wrinkles and defects distort the 
honeycomb lattice in places. 
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