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From Concept to Launch: Designing a 
Hypersonic Flight Experiment

Abstract
For many decades, suborbital “sounding” rockets have been used to provide access to the upper atmosphere at relatively low cost for 
experiments in fields such as atmospheric science, astronomy, and microgravity research. These unguided research rockets are also 
attractive for their ability to obtain unique experimental data for phenomena important to the field of hypersonics (vehicles that fly at 
Mach number greater than five). 
This seminar will explore how sounding-rocket flight experiments are conceived, designed, and executed to study hypersonic phenome-
na, with an emphasis on the practical engineering challenges involved. Recent sounding-rocket programs will be introduced, followed by 
an in-depth case study of the Boundary Layer Transition 1B (BOLT-1B) experiment. Launched successfully in 2024, BOLT-1B collected over 
400 measurements of aerodynamic heating on a complex geometry at speeds up to Mach 7.2.
Using BOLT-1B as a real-world example, the talk will highlight the key design decisions and preflight analyses required to plan a suc-
cessful flight experiment, along with lessons learned from a flight anomaly on the predecessor mission, BOLT-1A. The seminar will walk 
through a 24-month effort to fabricate and instrument the payload and provide insight into the process of integrating the experiment 
with the rocket and executing a successful launch.
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