
QSC Cryogenic Engineering and 
Quantum Sensing Training 2022

September 15-16, 2022

In-person @ FNAL WH 7 (Racetrack)
Registration Needed

https://indico.fnal.gov/e/QSCtraining2022

Please join us for…

Rakshya Khatiwada 109/15/22



WELCOME 
to

QSC Cryogenic 
Engineering and 

Quantum Sensing 2022
Rakshya Khatiwada

Illinois Institute of technology

&

Fermilab

September 15-16 



Quantum Science Center
• One of the 5 DOE Quantum Science 

Centers funded under National 
Quantum Initiative act (passed by 
congress in 2018).
• The National Quantum Initiative

Act provides for the continued
leadership of the United States in QIS
and its technology applications. It calls
for a coordinated Federal program to
accelerate quantum research and
development for the economic and
national security of the United States.
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https://www.congress.gov/bill/115th-congress/house-bill/6227/text
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Quantum Science Center

• Quantum Science Center (QSC) Led by Oak Ridge 
National Lab

• Bringing together unique capabilities of National 
labs, Universities and Industries to advance science 
of quantum materials, sensors and algorithms. 

• Thrusts:
1) Quantum Materials Discovery and Development
2) Quantum Algorithms and Simulation
3) Quantum Devices and Sensors for Discovery 

Science
Led by Aaron Chou -- FNAL
Subgroup : Quantum Sensor for Dark Matter 
Led by Lauren Hsu -- FNAL
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QSC at FNAL

• 3 projects under Thrust 3, Quantum Devices and Sensors for Discovery Science (Led by 
Farah Fahim, Dan Baxter and myself)

• Other FNAL members might be involved in other projects in different capacities 
• Gustavo Cancelo and team (Chris, Sho, Leo and Sara) at the center of these projects 

with their RFSoC based Quantum Toolkit (QICK) + RF board for qubit control and readout.
• Thrust 4: Codesign thrust: Several different projects

-- Project “Quantum Sensing for Real World Applications” led by
Daniel Bowring
• Cryogenic Engineering led by Matt Hollister
• Collaborate with local Dark Matter (Tali, Northwestern) and Quantum (Alex Ruchio Ma, 

Leonid and Yong, Purdue) experts.
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We are building program in the following areas:
1) Types of quantum devices and sensors that fill in the gap in the current 

Dark Matter search regime particularly in the sub-GeV to 𝝁eV Ultralight 
Dark Mass regime. With utilization of low bandgap energy devices and 
exotic materials.

2) Development and readout of highly sensitive quantum sensors and 
technology in general useful for HEP applications and quantum 
computing. 

3) Large array of qubits and quantum devices control and readout 
technology development utilizing RFSoC (RF System-on-Chip) FPGA 
toolkit (Quantum Instrumentation Control Kit: QICK) and RF companion 
board developed by Gustavo.

4) Exploration of novel materials like Topological Insulators and work with 
quantum materials community in utilizing and designing novel materials 
for HEP science. 
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Why are we here?
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We are developing workforce
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Structure of the program
• In person and zoom talks 
• Demo
Covers the topics in:
-- Cryogenic engineering and filtering, 
-- Cryogenic electronics and quantum amplifier
-- RFSoC+RF boards 
-- Quantum Instrumentation Control Toolkit (QICK) for qubit control and 
readout 
Lunches and coffee are provided both days
Dinner social in Fermilab Pub on Friday after the program
Indico: https://indico.fnal.gov/event/56046/
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•Thank you for joining us
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