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Why are we here?

• Streak cameras were identified as a potential gap (Diagnostic 
Workshop, January 2014)

– Streak cameras used throughout the NNSA laboratories

– Concerns about continuing availability of streak tubes

• Diminishing expertise/production of vacuum tubes

• No domestic manufacturer

– Some active cameras are 20+ years old

• Replacement tubes are no longer available

• How can we prepare for the future?

– Maintain/replace cameras in the short term (<5 years)

– Invest in new technologies for intermediate (5-10 years) and long term (10+ 
years)



Why are streak cameras are 
important?

It comes down to information storage in a 
single-event measurement



Why are streak cameras are 
important?

• Digitizers

– Photodiodes

– PMTs

– Sensors

• Many samples

• Few 
measurements

• This gets 
expensive quickly



Why are streak cameras are 
important?

• Sensor arrays

– CCDs

– Image plates

– Film

• Many 
measurements

• Few samples

• Dividing 
measurements 
becomes difficult



Why are streak cameras are 
important?

• Moderate number 
of measurements 
and samples

– ~1000x1000 points

– Not all points are 
truly distinct
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Why are streak cameras are 
important?

• Moderate number 
of measurements 
and samples

– ~1000x1000 points

– Not all points are 
truly distinct

• Total capacity is 
roughly 1 million 
points of 
information
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Streak camera use has changed

• Shock breakout was once the primary diagnostic in shock-wave 
physics

– Los Alamos shock tables built almost entirely from shock breakout 
measurements

– This type of measurement has largely been replaced by:

• Line ORVIS (streak camera technique)

• Photonic Doppler Velocimetry (digitizer technique)

• Streak cameras are rarely used in discrete-probe velocimetry

– Fabry-Perot velocimetry is effectively extinct

– VISAR is typically recorded on digitizers, not streak cameras

– Multiplexed PDV is expanding (64-128+ points)

• Spectroscopy is a much larger streak application than it used to be



Goals of this meeting

• Discuss streak camera applications across the NNSA labs

– Diagnostic types, characteristic operating conditions, etc.

– What capabilities are the labs looking for?

• Describe current streak camera capabilities

– Survey the commercial market

– Assess future streak tube availability

• Consider streak tube alternatives

• Begin planning for the future

– Identify common requirements and overlapping interests

– Look for collaborations to accelerate new development

• A short, informal summary will be presented to NNSA Diagnostic 
Working Group

– Operational decisions remain independent

clear up 
misconceptions



General schedule

• Tuesday morning

– Streak camera applications at the national laboratories

• Tuesday afternoon

– Current streak camera technology

• Wednesday morning

– New tube developments

– Solid-state cameras

• Wednesday afternoon

– Other technologies

• Lots of time for informal discussion



Miscellaneous items

• Absolutely no classified discussions allowed!

• Some presentations include proprietary information

– These talks are meant for the DOE audience only; others will be dismissed

• Most of the early-morning presentations on Wednesday

• 1-2 presentations late-morning on Wednesday

– I will not release presentations to the general audience

• If there are no objections, presentations will shared with the POC for each laboratory

• Lab overviews may be shared if speakers concur

• Consider this meeting as the beginning of an ongoing conversation

– A venue for this discussion has been missing since the 2004 High Speed 
Photography and Photonics Congress



Should this type of 
meeting be revived?

2004 High Speed Photography 
and Photonics Congress


