PREP Research Associate
This position is part of the National Institute of Standards (NIST) Professional Research Experience (PREP) program. NIST recognizes that its research staff may wish to collaborate with researchers at academic institutions on specific projects of mutual interest, thus requires that such institutions must be the recipient of a PREP award. The PREP program requires staff from a wide range of backgrounds to work on scientific research in many areas. Employees in this position will perform technical work that underpins the scientific research of the collaboration.

The Professional Research Experience Program (PREP) is a cooperative partnership between the National Institute of Standards and Technology (NIST) and Colorado School of Mines (Mines). Through PREP, Mines undergraduate and graduate students—as well as researchers holding a Bachelor’s, Master’s, or PhD—have the opportunity to conduct cutting-edge research in NIST laboratories while working closely with both NIST scientists and a Mines faculty advisor. This dual mentorship ensures participants gain not only hands-on technical expertise but also guidance in connecting their NIST research to Mines’ academic and professional pathways. All hires made through the NIST PREP program at Mines are employed by Colorado School of Mines.


Research Title:
Quantum & Nonlinear Nanophotonics Strontium Optical Lattice Clock Graduate Student / PREP0004479

Research Location:
In Boulder, CO at the NIST campus with the Quantum & Nonlinear Nanophotonics Group in the Physical Measurements Lab and in Golden, CO on the campus of Colorado School of Mines

NIST Sponsor Name: Scott Papp / Email: scott.papp@nist.gov
Requested Start Date: 2026-08-16


The work will entail:
· This project involves research on optical atomic clocks based on laser-cooled strontium atoms, with a focus on integrating advanced photonic technologies to enable compact and scalable clock systems. The work combines precision laser spectroscopy, atomic physics, and integrated photonics to develop new methods for generating, stabilizing, and distributing the optical frequencies required for next-generation optical clocks.
· Specific project topics include development of photonic systems to support the operation of a strontium optical lattice clock, including integrated frequency combs for optical frequency division and stabilization, visible and near-visible laser generation using nonlinear integrated photonics, and photonic methods for optical frequency synthesis and distribution. The research will explore how heterogeneous photonic platforms, such as tantala–lithium niobate (Ta₂O₅–LN), can enable compact sources and control systems for the wavelengths required in strontium cooling, trapping, and clock interrogation. These efforts will contribute to the broader goal of integrating advanced photonic technologies with state-of-the-art atomic clock experiments.
· The student will work to design and carry out experiments that combine atomic physics and integrated photonics, including operation of laser cooling and trapping systems for strontium atoms and development of optical and photonic subsystems that support clock operation. Responsibilities will include constructing and maintaining optical setups, developing experimental control software and data acquisition systems, and analyzing spectroscopic measurements of atomic transitions. The student will work closely with other researchers in the group to develop new experimental capabilities, integrate photonic devices into the clock system, and communicate results through scientific publications and presentations.

Key responsibilities will include but are not limited to:
· Operating and optimizing laser cooling and trapping systems for strontium atoms, including magneto-optical traps and optical lattice trapping for clock spectroscopy.
· Developing and integrating photonic subsystems such as frequency combs, nonlinear optical sources, and modulators to support optical clock operation.
· Constructing and maintaining precision optical and electronic experimental systems for atomic spectroscopy and frequency stabilization.
· Developing experimental control software and data acquisition tools for automated measurements and clock operation.
· Analyzing spectroscopic and timing data from atomic clock experiments and comparing results with theoretical models.
· Presenting research results at group meetings, conferences, and seminars, and contributing to peer-reviewed scientific publications.


Q ualifications
· U.S. Citizen Preferred
· Bachelor’s degree in Physics or a related field
· One year laboratory experience with optical lattice clocks and integrated nonlinear photonics
· Experience with Class 4 lasers in a laboratory setting
· Demonstration of strong oral and written communication skills
· Familiarity with the following software: python, Timelab, artiq hardware control, LLMs

Privacy Act Statement Authority: 15 U.S.C. § 278g-1(e)(1) and (e)(3) and 15 U.S.C. § 272(b) and (c)
Purpose: The National Institute for Standards and Technology (NIST) hosts the P rofessional Research Experience Program
( PREP) which is designed to provide valuable laboratory experience and financial assistance to undergraduates, post-bachelor’s degree holders, graduate students, master’s degree holders, postdocs, and faculty.

PREP is a 5-year cooperative agreement between NIST laboratories and participating PREP Universities to establish a collaborative research relationship between NIST and U.S. institutions of higher education in the following disciplines including (but may not be limited to) biochemistry, biological sciences, chemistry, computer science, engineering, electronics, materials science, mathematics, nanoscale science, neutron science, physical science, physics, and statistics. This collection of information is needed to facilitate administrative functions of the PREP Program.
Routine Uses: NIST will use the information collected to perform the requisite reviews of the applications to determine eligibility, and to meet programmatic requirements. Disclosure of this information is also subject to all the published routine uses as identified in the Privacy Act System of Records Notices: NIST-1: NIST Associates.
Disclosure: Furnishing this information is voluntary. When you submit the form, you are indicating your voluntary consent for NIST to use of the information you submit for the purpose stated.
