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Working at Infleqtion
• Diverse and talented team of 200+ worldwide, with over 90 scientists 

working in a variety of roles
• Research and development
• Engineering and manufacturing
• Business development
• Product and program management

• Wide array of projects and programs spanning a range of Technology Readiness Levels 
(TRLs)
• Academic partnerships on fundamental research
• Government-sponsored research programs
• Industry collaborations for use-case development
• Market-aware product development



Quantum Basics
• Quantum mechanics is not science fiction – it’s all around us! 

• It is the true mechanics of all matter and light
• One of the most successful modern scientific 

theories of all time

Electrons and Photons: The 1927 Solvay 
Conference in Brussels. Over half of attendees would 
go on to win Nobel Prizes for their contributions. 

Fundamental concepts
Quantization
Superposition
Entanglement



Quantum 101 in 2 minutes
 Quantum mechanics is not science fiction – it’s all around us! 

 It’s the dominant physics of the very small.

Quantization
States of quantum particles are 
not continuous but rather exhibit 

discrete, or quantized, values.

Superposition
Quantum particles can exist 

in multiple states 
simultaneously until they 

are measured. 

Entanglement
Measuring the state of one 
entangled particle instantly 
determines the state of the 

other.



Quantum 101 for Computing

Digital information: 
classical bits can be in 
either the 0 or 1 state 
(off or on)

Quantum information: 
qubits can be in the 
state 0, state 1, or any 
complex combination 
thereof. 

Quantum computers promise to solve certain classes of problems that are intractable 
for today’s most powerful classical computers.

Entanglement and superposition 
are the key ingredients 



Gates

Classical circuit logic gates:
• Example – Classical NAND 

logic gate

• Implemented with transistors

Quantum circuit gate model: 
• Examples – Hadamard Gate and Quantum 

NAND gate

• Hadamard creates the superposition, 
Quantum NAND creates the entanglement

• Implemented with atoms and light (qubits)

Nielsen & Chuang 2010



GPUs
• GPUs are specialized processors
• Built for graphics processing
• Turned out to be useful for AI, Mining Bitcoin e.t.c



GPU software engineering
• Profile applications to find out where GPU acceleration is most needed
• Implement algorithms that map well to GPU hardware
• Manage interactions between CPU and GPU
• Debug issues across hardware, drivers and software layers
• Collaborate with domain experts to find out what real-world applications would most benefit from 

GPUs



QPUs
• QPUs are specialized processors
• Built for efficiently simulating quantum mechanics

o Scientists love this! It turbocharges their 
research. 

o "My P.h.D. wouldn't have taken me 5 years to do if 
I had a medium size quantum computer to 
perform simulations on."- Victory's Friend

• Turns out to be useful for breaking cryptography
• Might turn out to be useful for other things like AI, but 

as of now, we don't know.



Comparisons

To match GPUs across all axes at once, we need quantum computers
to improve by over 10 orders of magnitude

NVIDIA A100 GPU State-of-the-art 
neutral atom QPU

Memory 54 billion transistors 280 qubits

Error probability 1/1 million billion 1/1000

Gate speed Less than 1 nanosecond 1 microsecond



Silver linings 
History has shown that classical computers improve exponentially



There are hints this exponential growth will 
apply to quantum computers as well

https://algassert.com/post/2503

https://arxiv.org/abs/2507.03678



Existing quantum computers already useful to 
quantum researchers



Engineering the Path to Useful QPUs
• Profile applications to find out where QPU acceleration is most needed

• Run small applications on near-term hardware and extrapolate performance for long-term hardware
• Implement algorithms that map well to QPU hardware

• Map small algorithms to run on near-term hardware
• Write architecture papers that map the algorithms to long-term hardware

• Manage interactions between QPU, CPU, and GPU
• Debug issues across hardware, drivers and software layers
• Collaborate with domain experts to find out what real-world applications would most benefit from 

QPUs



Day-to-Day Quantum software engineering 
• 9:00-10:00: Scirate for keeping up with the latest and greatest of quantum computing research
• 10:00-12:00: GitHub for software development; programming, code reviews, software architecture design
• 12:00-13:00: Lunch
• 13:00-15:00: Meetings/Emails/Teams
• 15:00-17:00: GitHub for software development; programming, code reviews, software architecture design



Navigating the Quantum Industry
• Leverage your multidisciplinary background

• Connect with the quantum community on LinkedIn and elsewhere

• Engage in personal and open-source projects to grow and showcase your 
quantum skills

• There are roles at all degree levels. Quantum is not just for PhDs!

• Unbiased bold statement: Chicago is the quantum capital of the world! 
• Attend Chicago Quantum Exchange events
• Keep an eye out for exciting developments nearby
• Engage with IQMP and NQAC






