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Fundamentals of chiral-quantum interactions Materials, molecules, and interfaces

Quantum information, storage, and devices Quantum biosensing

CISS effect

Dynamic nuclear polarization
CM-based 

quantum sensing

Plexciton based 
quantum information

Opto-spin valves

Bio-sensing by non-equilibrium excitation

Single molecule NMR detectors

Chiral molecules Quantum materials

Spectroscopic and transport 
measurements

Molecular interfaces

Scanning probe and 
electron microscopiesChiral molecules/materials for: 

(1) spin filtering and spin-½ control
(2) initializing nuclear spins (QI storage)
(3) quantum probes for biosensing 

Peptide & DNA assemblies



Our needs for...

The Conceptualization The Institute
● Invite collaborators in academia and industry

○ Theory and computation of CISS effect
○ Macromolecular synthesis and assembly
○ Interface design
○ Quantum device design

■ New designs
■ Adapt existing technologies (superconductors & 

JTJs, quantum nanophotonics, NV centers)
● Define and refine conceptualization goals

○ Identify and prioritize opportunities
○ Strategize implementation

● Plan and organize teams and facilities
○ Assess existing resources and gaps
○ Multi-institution contributions and 

commitments
○ Establish communications protocols

● Mobilize teams and roles
● Human resource development

○ Strategic hires (theory, materials, and devices)
○ Collaborations among workshop participants
○ Students and postdocs 
○ Industrial and outreach partnerships

● Facilities and instrumentation
○ Commit existing space and facilities
○ Build/strengthen strategic capabilities

■ Spin-polarized STM, ARPES, NMR, nano-MOKE or 
SPLEEM, probe stations, ultrafast spectroscopy, 
molecular synthesis and deposition, etc.

● Establish operations structures
○ Scientific and business structures, rules of IP 

management, communities engagement


