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Application
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Description The goal of this effort is to address one of the key limitations to
creating a quantum computer, which is the difficulty of turning
materials into reliable qubit devices.  Instead of focusing on the
characteristics of the quantum state decoherence/dephasing
time or quantum state lifetime, this effort is intended to focus on
identifying and quantifying specific physical sources of noise
relevant to quantum devices as measured through isolated
device metrics such as microwave loss tangent, 1/f noise, or
quantum state signatures of defects.  Of interest to this effort is a
specific focus on detailed materials analysis in order to advance
the connections between materials, defects, and quantum device
noise.

The primary aim of this research is to address the current
limitations of engineering knowledge to understand the chemical
and physical interactions that cause poor devices for quantum
devices.  Attention should be placed to expand the existing
correlations in literature by correlating variations in device
performance with physical and chemical characteristics of the
fabricated devices.  Proposals should lay out plans of defining
optimization metrics related to measurable device defects with
respect to measured variations in qubit performance.

Example Approaches:

Experimentally focused proposals should seek to address
correlations in qubit device performance and sources of noise
that are measured at appropriately low temperatures, with
conventional spectroscopic measurements that quantify the
elemental, physical and chemical characteristics of the tested
qubit device.  Collaboration between an existing quantum
computing groups and an engineering group with experience
fabricating high technology devices and methods of failure
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analysis is strongly encouraged.

A successful proposal might address one or more of the
following questions or goals with respect to a clearly defined
metric of quantum device performance:

Experimental verification of a predicted origin of noise (e.g.
isolate specific point defects that create two-level systems).

Identify correlations between the relative abundance of
certain chemical bonds and variations in qubit performance.

Explore the efficacy of quantitative comparisons between
room temperature physical properties and low-temperature
qubit performance that can act as screening protocols.

Detailed failure analysis of highly performing and poorly
performing quantum devices fabricated with the same
fabrication procedure and toolset. 

Computationally or theoretically develop descriptions of
specific defects and their role as origins of quantum device
noise.

Eligibility
Requirements

Citizenship: U.S. Citizen Only
Degree: Doctoral Degree.
Discipline(s):

Business (11 )
Chemistry and Materials Sciences (12 )
Communications and Graphics Design (6 )
Computer, Information, and Data Sciences (16 )
Earth and Geosciences (21 )
Engineering (27 )
Environmental and Marine Sciences (14 )
Life Health and Medical Sciences (45 )
Mathematics and Statistics (10 )
Other Non-Science & Engineering (13 )
Physics (16 )
Science & Engineering-related (1 )
Social and Behavioral Sciences (28 )
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