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Changes during Y5 and beyond

• CQN was awarded Y6, but was asked to rebid Y7-10
– Chaohan Cui, Tucson testbed lead, now research faculty at UMD
– Matt Eichenfield moving to CU Boulder, starting Jan 2026
– MARQI a natural integration home given ion + color center work
– Connecting with the vibrant MD Capital of Quantum Initiative
– Tucson testbed: infrastructure to stay: L3 experiment, bulk ZALM with dispersion 

engineering and QFC for hybrid memory (Mehmet) to continue in Tucson. 
Quantum memory + QFC work transitioning to UMD

– LT + EXCOM, in discussions with UArizona and UMD administration, decided to 
rebid Y7-10 proposal with UMD as lead

– MIT, UArizona, Harvard, UMass Amherst to stay core partners
– UMD signatory to current IPMP. UMD to lead new IPMP for Y7-10
– New faculty: Daniel Soh and Xiaodong Yan, UArizona, Robert Niffenegger, UMass
– Testbed Leads: Chaohan (UMD), Chao (Boston), Stefan (Virtual)

• Work packages versus Thrusts
– Thrusts as a way to coin / track projects
– Work packages as a way to organize ourselves day to day
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Zero-Added-Loss Multiplexing (ZALM): WP1
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Working Group coordinator:
Clark Embleton, UOregon
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Multiplexed Quantum Memories: WP2
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Scalable platforms: 1. thousands (ions) to millions (SiVs) individually addressable qubits, 2. efficient qubit-photon interface, 3. high-fidelity quantum logic

Color centers in nanophotonic diamond 
cavities integrated with telecom fiber

Metro-area entanglement, Nature volume 629, 573–578 (2024)

Long-baseline interferometry 
arXiv:2509.09464 (2025)

Color centers in diamond nanopillars 
and a MEMS scanner with fiber tip

vertical 
emissions with 
95% Gaussian 
far-field overlap 
and 97% 
collection 
efficiency at the 
numerical 
aperture of 0.7

Reconfigurable photonic integrated 
waveguides coupled to color centers

Programmable quantum matter, arXiv:2509.02992 (2025)
Chip integrated photonic control, Optica Vol. 10, Issue 5, 
pp. 634-641 (2023)
Optical strain tuning, Xue, …, Cui, Guha, Eichenfield, 
Fan, Nature Communications 16 (1), 6275 (2025)
Spectral tuning, Nature Communications volume 16, 
Article number: 8829 (2025)

Superconducting 
electronics,
Nature Electronics 
volume 8, 375 
(2025)

Optically addressable molecular-spin 
qubit diluted in a host matrix; US 
Patent Application #18845790 (2025)
“Low-dimensional solid-state 
single-photon emitters”, 
Nanophotonics, 14(11):1687-1713, 
(2025)

Working Group coordinator:
Joohyung Song, UMD

Niffenegger et al., Nature 2020, arXiv:2402.16742

Trapped ion qubits strongly coupled to a 
cavity with efficient optical interface

Kwan, Collins, Quraishi, Waks, 
"Telecom Quantum Frequency 
Conversion of Ba+ Trapped Ions 
for Quantum Networking", 
CLEO 2025
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System integration and performance evaluation: WP3
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Network Protocol Stack

"Leveraging Internet 
Principles to Build a 
Quantum Network", 
Bacciottini et al., IEEE 
Network, May 12, 2025

Photonic qubits
after QFCSiV ion

“Hybrid repeaters with encoding for long distance entanglement distribution”, Haldar, Guha, Towsley, Rozpedek; IEEE QCE 2025

Hybrid quantum repeater architectures

Optimal monitor placement in quantum network tomography, Raghunadhan, 
De Andrade, Towsley, Dey, Kilper, Marchetti, IEEE QCE2024

One-way and two-way coded quantum repeaters

Communications Physics 8, 300 (2025)

Patil, Pacenti, Vasić, Guha, 
Rengaswamy, arXiv:2405.00849

Resource-aware 
multiparty 
entanglement 
distribution, and 
applications to 
sensor networks

arXiv:2508.14737 (2025),
Phys. Rev. Applied 22, 064085 (2024)

Working Group coordinator:
Dr. Stav Haldar, UMass
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Tucson → Maryland testbed
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Time domain interferometer
Characterizing SiV color center quantum memory

Birth of the Tucson Testbed: NSF INQUIRE
Establishing the central quantum hub

Characterizing SiC-4H SiV quantum memory First entanglement distribution in Tucson
QuaCTUS - Tucson Testbed Simulator New space and cryostat

Quantum frequency conversion
Cryostat-compatible confocal scanning microscope

Integrated quantum memory devices Supporting systems for quantum network

● Including trapped-ion technology and workforce

● Testbed connected to broad end-users, programs 

and technologies

Technology/equipment transfer

Dr. Chaohan Cui, 
UMD Research 
Faculty

Remote programmable AI-powered QREAL receiver

Superadditive capacity using Green Machine



© 2024 Center for Quantum Networks

310

*assuming ERC
** assuming SnV centers

A

4

.1K

5

1.6K

B

1

.1K

2 .8K

3

1

5

3

4

A
2

B

6

https://github.com/dirkenglund/quantu
m-network-code/tree/main

‘23✅

‘21✅
‘22 ✅

3 1.3K
(Karl B)

6

Boston Testbed

‘24 ✅
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Virtual Testbed
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Dr. Stefan 
Krastanov, 
UMass Amherst

Link, Network and Transport layer protocol stack

Decoherence models

Physical layer link models

FPGA Controlled 
color center

Measurement based entanglement 
distillation and resource state 
preparation algorithm

Hybrid quantum repeater architecture

Physics informed 
digital twin with 
NVIDIA Omniverse & 
Zemax Ansys team

Hardware Co-designed Quantum 
Optimal Control with Digital Twin 
Model of Programmable PIC
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Center Organization Y7-10
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Center Sustainability
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Space
1. New facility in Zupnik Hall (2026) will have laboratories dedicated to CQN, within a broader quantum-technology collaborative space.
2. In discussions with Brian Anderson, acting Dean Optical Sciences, UArizona to keep GCRB floor 4 as quantum collaborative space

Education
1. UArizona Certificate in for approvals. Dean Graham will facilitate the roll out of a certificate in QISE, available to DMV area industry, via UMD’s 

well-established Maryland Applied Graduate Engineering (MAGE) that offers similar programs in AI and other topics.
2. CQN faculty to contribute to UArizona QISE MS, UMD QSE minor, UOregon QISE Minor, …, and cross-campus teaching
3. Winter School - a fee-bearing live quantum networking annual school

Industry
1. The CQN IPP maturing into a standalone “IUCRC-like” nationally-distributed academic-industry R&D consortium 
2. More individual company <> university master research agreements 
3. Joint CRAD opportunities, including DoD, SBIRs, and VC funded
4. More spin-outs on the horizon (3 that I am aware of!) building off of CQN IP and personnel

Testbeds
1. Fee-bearing access to virtual and physical testbeds (on contracted projects basis)
2. IP bearing subsystems: licensing revenue

Federal opportunities (partial list) stringing groups of CQN faculty together

1. NQVL (efforts led by Brian Smith, Dirk Englund)
2. Space-assisted long range heralded entanglement MTSLT (planning stage)
3. DoE: PiQSci program on quantum network protocols, spatial entangled probes for bio-sensing (awarded)
4. ONR Entanglement assisted sensor networks MURI (selected)
5. NSF STC bringing together IoT, quantum, networking, control, and AI (going up for SV)
6. ARO MURI on Quantum Network Science (option awarded)
7. DARPA HARQ / Hybrid architectures (I am aware of at least 6 distinct full proposal submissions that CQN faculty are involved in. All the best!)
8. New NST-TIP effort on quantum photonics (planning stage)
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CQN: A Gen-4 ERC
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Protocols, application-aware routing 

Massively multiplexed 
spin-spin entanglement

ion-SiV 
entanglement

Link-level 
distillation

Heralded 
teleportation

ZALM-enabled memory entanglement: 
quantum repeater “advantage”

Switched-ZALM 5-node network, 
and protocol demonstrations

city-scale 
entanglement

Long-baseline 
demonstration

Millions of 
qubits in a chip

High-efficiency QFC

Invention 
of ZALM

Efficient entanglement 
distillation algorithm

network tomography

physical and 
virtual 
testbeds

classical-internet 
inspired q. routing

Integrated system 
architecture

20+ members spanning 
q. networking startup, 
telecom, defense, VC

IPP agreement 
with core 
partners with 
easy signup, 
made >$1.7M

Mentoring REU at 
industry site

Perfect 
pitch

More  customized 
joint research

Triple 6 CQN-industry 
joint-authored papers in 5 years

Associated project revenue (federal, 
industry, FFRDC) to equal CQN’s

Testbed (incl. virtual) 
research participations

Connect more with q. 
computing industry

Certificate 
program

Insightful demos 
of quantum 
network principles

Proposal and BD training and 
mentoring for students and postdocs

Cross-institution grad and 
UG course exchanges

Quantum photonics lab 
UMD QSE (UG) minor

VR-compatible walkthrough 
of quantum networking: from 
the atom to the globe

SPARCQS at all 
core campuses

Testbed(s) as an 
educational tool

7 CQN 
startups

Student 
retreat

Accessibility 
pipeline program

QISE education 
pathways though 
(and beyond) CQN

Advancement and 
retention from MSIs 

A revamped 
REU program

Mentorship 
program

EP Council

Global 
quantum 
discussion 
group

Workshops: Allyship, 
unconscious bias, & more

10+ retention workshops, e.g., 
Women in Red STEM 
conference.

Site Visits

Office Hours

Integrate with other 
synergistic REU programs

Rotate Q3, QNumerics, Bootcamp at 
other CQN campuses

Meet and exceed national bests–in 
STEM centers–in access for all

Formal student/staff 
exchange program

Integrate non-research 
programming with synergistic 
centers: NoirLab, CUA, QLCIs, JQI, 
…

Expand High School 
(GLEAM like) programs 
to other communities

Student exchanges 
across campuses

MS-in-QISE at 
UArizona

SPARCQS impacted 
14,000+ K-12 and 
others across US

EWD Fellowships: 
Tangram, ChatCQN, 
ChatTutor

CQN Winter School 
trained 600+ worldwide

Generations of CQN REU students 
traversed academic journeys through 
CQN. Some spanning: community 
college -> UG -> G (R1)

Student-driven 
conference talks

Quantum 
information 
bootcamp

US-Ireland educational 
workshops, e.g., 
quantum network 
nomenclature workshop
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Thank you!
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CQN Annual Retreat, Tucson 2024


