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Who does Industry Expect to Hire?

Hughes et al 2021, http://arxiv.org/abs/2109.03601



Greinert et al. 2024, arXiv.2410.07692 



Quantum State: 
A quantum state is a mathematical representation 
of a physical system, such as an atom, and provides 
the basis for processing quantum information.



Quantum Professional Learning and Curriculum 
Development for Secondary Teachers

● Recruited 14 chemistry, physics, and 
computer science computer science 
teachers from across the DC-MD-VA region

● Teachers engaged in professional learning 
around quantum concepts and applications

● Teachers worked in disciplinary groups to develop curricular 
resources to use in their teaching  



Christina 
Cameron
Bishop Ireton HS

Quantum in Chemistry



Quantum Measurement
How do we know… quantum edition



Let’s play another game!
Gomoku / Five-in-a-Row - Quantum Entanglement Edition
Object of the  Gam e
● Be the  first p laye r to  ach ieve  five  stones of one ’s own color in  a  row, 

where in  sa id  row m ay be  ve rtica l, horizon ta l, or d iagona l.
● For eve ry five  stones p laced  by a  single  p laye r, the  p laye r m ust 

en tangle  a t least twice .
Cha llenge :
● Com bine  both  ve rsions of the  gam e! All ru le s apply! Each  tu rn  will 

need  both  a  decision  abou t m easurem ent and  a  decision  abou t 
en tanglem ent. Good luck!



Photoelectric effect: Demonstration

Guiding question: What is (are) the factor(s) affecting 
the photoelectric effect?

Demonstration:

Different types of light will be used on the top plate of a 
negatively charged electroscope:

White light (with different intensities), UV-A light (Black 
light), UV-C light (germicide light)

For each sources of light, observe the motion of the arm 
of the charged electroscope, if any. 

https://drive.google.com/file/d/1w-xcD1aM52ebVLoc-3PeSH50enwwMFv_/view?usp=drive_link
https://drive.google.com/file/d/17ZN5tozPcxljw-kq-WZYMoxVFHtOY4x4/view?usp=drive_link
https://drive.google.com/file/d/1U-2ET70l7QgNROgmEEjyyk_V12br1gJ8/view?usp=drive_link


Quantum Applications: 
Sensing, Communications, Computing

Institute for Quantum Computing, U. Waterloo Q is for Quantum, Terry Rudolph



Quantum Immersion for High School Students
2 weeks online learning key concepts and about careers and applications
1 week immersive career-focused in-person

“I feel like I could incorporate 
quantum into medicine which is 
really exciting.”

“It has deepened my interest 
in STEM”

“My perspective has shifted 
and I can see myself looking 
into Quantum Cryptography.”



Why do we care… quantum edition
Attempts at Quantum Supremacy in the Analysis of Particle Systems

Detection of Dark Matter with Quantum Sensing

Improving Awareness of 
Space Debris through 
Quantum Sensing and 
Quantum Computing

Quantum Corners: Improving Emergency 
Response with Smart Traffic 
Management and Quantum Sensors

Can Quantum Sensor Solve Patient with PTSD in Sleep?

QRYPT HAVEN: A Post-Quantum 
Cryptography Company

Sustainable Climate: Taking Action with Renewable Energy

Pollution in our Oceans: Applications of Quantum Sensing

Personalizing Cancer 
Treatment with 

Quantum Machine 
Learning



Conclusions
• Students need to understand how we know about quantum

• For the most part, a first discussion of the technologies does 
not require a lot of math

• Students need to see how quantum science is being applied 
to communications, sensing, and computing

• Students can think about the applications of these 
technologies to important problems

• Digging into a question that is interesting to them gets 
students more engaged and interested  
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