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Dear Colleagues: 

Quantum science and instrumentation for next-generation computing, information, and other 

fields-the core of "quantum information science" (QIS)-constitutes a rapidly-developing 

interdisciplinary field, with substantial intersections with the missions, interests, capabilities, 

and portfolios of the program offices within the Department of Energy's (DOE's) Office of 

Science (SC), and significant implications for the Nation as a whole. Novel approaches to 

fundamental science and to applications such as sensing, communications, simulation, and 

computing are enabled by understanding and manipulation of the uniquely quantum 

phenomena of superposition, entanglement, and squeezing. The Office of Science has 

interests, expertise, and capabilities in a wide range of QIS-related topics, including frontier 

computing, machine learning, optimization, quantum materials, isotopes, cryogenics, 

imaging, and field theory. In addition, DOE resources relevant to QIS include numerous user 

facilities, unique and specialized equipment and infrastructure, and various avenues for 

interaction and collaboration with academic, industrial, and other external communities. 

These applications and resources span the National Laboratory system and multiple program 

offices. 

In light of significant progress in QIS over the past several years, SC components have held a 

variety of workshops to define the scientific needs and opportunities. 1 QIS has now been 

identified as an important cross-cutting topic with potential impact across all SC program 

offices. To accelerate development of QIS and apply advances in quantum computing, 

sensing, and other areas to fundamental research questions, quantum information and 

materials have been emphasized in the DOE SC Fiscal Year 2018 Budget Request. Recent 

specific FY 2017 program announcements were also issued for National Laboratory-led 

1 HEP-ASCR Study Group Report, Grand Challenges at the Interface of Quantum Information Science, Particle 
Physics, and Computing. 2015 

BES-HEP roundtable report, Common Problems in Condensed Matter and High Energy Physics, 2015 

ASCR Report on Quantum Computing for Science. 2015 

HEP-ASCR QIS roundtable report, Quantum Sensors at the Intersections of Fundamental Science, QIS and 

Computing, 2016 

BES Basic Research Needs Workshop on Quantum Materials for Energy Relevant Technology, 2016 

ASCR Quantum Testbeds Stakeholder Workshop, 2017 

NP Quantum Computing for Nuclear Physics. 2017 
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https://science.energy.gov/budget/
https://science.energy.gov/~/media/hep/pdf/files/Banner%20PDFs/QIS_Study_Group_Report.pdf
https://science.energy.gov/~/media/hep/pdf/Reports/HEP-BES_Roundtable_Report.pdf
https://science.energy.gov/~/media/ascr/pdf/programdocuments/docs/ASCRQuantumReport-final.pdf
https://science.energy.gov/~/media/hep/pdf/Reports/DOE_Quantum_Sensors_Report.pdf
https://science.energy.gov/~/media/bes/pdf/reports/2016/BRNQM_rpt_Final_12-09-2016.pdf
https://www.orau.gov/qtsws/default.htm
http://www.int.washington.edu/PROGRAMS/17-66W/


https://science.energy.gov/~/media/grants/pdf/lab-announcements/2017/LAB_17-1774.pdf
https://science.energy.gov/~/media/grants/pdf/lab-announcements/2017/LAB_17-1758.pdf
https://science.energy.gov/~/media/grants/pdf/lab-announcements/2017/LAB_17-1758.pdf
https://science.energy.gov/funding-opportunities/



