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Introduction
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Introduction (2/3)
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Introduction (3/3)
“Connections outside HEP” given for every technology 
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Direction of connections

       HEP
instrumentation

Technology

Examples from previous slides. We often hear about this. 

Session K08: Physics in Medicine: Imaging and Radiation
Session E06: Advanced Physics for Medical Imaging and Therapy
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Direction of connections

       HEP
instrumentation

Technology

Also easy to point to examples of new technology adopted ”DIY”

composites

Additive 
manufacturing

SiPMs
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Direction of connections

       HEP
instrumentation

Technology

In “MultiHEP2020” workshop decided to look into the more 
elusive, symbiotic collaborations

Nanotechology Biochemistry

Microelectronics
industry

Materials
science

etc
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MultiHEP 2020
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Examples also in this Conference

● Barium Tagging
● D13.00009  Barium Tagging for NEXT Search for Neutrinoless Double Beta Decay

● LAPPD
● E11.00006  Results from a recent beam test of a Cherenkov prototype for SoLID
● L14.00006  Event Classification in ANNIE
● L14.00008  ANNIE Makes Progress Towards First Neutron Multiplicity Measurement
● SP01.00062  Early test of photosensors in high rate environment for gas Cherenkov

● Fully depleted CCDs
● D19.00005  Status of the DAMIC-M Dark Matter Search Experiment
● H10.00001  Dark Matter Search Results from DAMIC at SNOLAB
● K18.00005  Measurement of Compton scattering on silicon atomic shell electrons with Skipper CCDs
● Y06.00002  Dark Energy Survey: Year 3 cosmology from large-scale structure
● Z08.00004  The Dark Energy Spectroscopic Instrument (DESI) 

● Low background materials for underground experiments
● Too many to list 
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Development of Barium Tagging

Requires close collaboration
with chemists interested 
in particle physics

Took multiple attempts to find the 
right match.
People already working on 
fluorescent imaging less interested. 

Fluorescent 
molecule 
activated only by 
ion of interest
and nothing else

Ba++
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Ba-tagging (cont)

Serious development in a different discipline

Issues with the FLUO family for dry sensing 
(bio applications use it in solution)

Initiated a program to 
design and synthesize 
SMFI molecules at UTA in 
collaboration with Foss 
organic chemistry lab

Nature Sci Rep 9, 15097 (2019)



4/20/21 Multidisciplinary development in HEP  -- M. Garcia-Sciveres 12

Development of LAPPDs

Large Area Picosecond Photo Detectors
LAPPD project was launched as an R&D  project, not small R&D, in 2009, when it was estimated 
that a 100 kton water Cherenkov detector (LBNE) would need about  ~300 $M  to buy phototubes

A big flat tile with mm 
or better position and 
ps timing resolution
for impinging single photons
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LAPPD from MS to HEP
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LAPPD Production

The biggest challenge is still ahead: achieving economy of scale. 
Requires large (by HEP standards) orders from early adopters.
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Development of electroformed copper

Interesting history of how assay and electroforming were developed using 
equipment and methods from NNSA supported (non-HEP) development.  



4/20/21 Multidisciplinary development in HEP  -- M. Garcia-Sciveres 16

Fully depleted CCDs

● Another great example of HEP-industry partnership
● Following their development at LBNL, the need for industrial production of fully 

depleted CCDs was recognized early on
● Hut how to identify and interest a company in carrying out the necessary 

development?
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Production of Fully Depleted CCDs
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SBIR Program
● Today, finding industrial partners is facilitated by the SBIR program. Which 

provides funding to companies to work with HEP scientists 
● Good example in superconducting device fabrication

● Process: provide input to yearly call for SBIR topics
● If looking for industrial partner to fill a specific need, request to have vendors 

responding to a topic forwarded to you
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Others Points

● Did not cover all examples from the workshop
● Another topic discuss was the multi-disciplinary career path

● Multidisciplinary development requires people with multidisciplinary 
skills.

● But training students and postdocs in 2 disciplines is not without risk:
– Less competitive than peers in either one of the disciplines
– Maybe small or zero number of jobs looking for that specific combination 

● Research funding coming from one office typically needs to go to 
people in that area of science. Hard to fund other disciplines from 
HEP and vice-versa 
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Conclusion

● Multi-HEP 2020 workshop collected a wealth of information on symbiotic, 
multidisciplinary collaborations 

● True collaborations between scientists from HEP and other disciplines have 
enabled new HEP instrumentation and experimental techniques

● However, no cookie-cuter formula
● In all examples, establishing and funding such collaborations took several 

attempts and perseverance 
● 100% based on matching the right people, with shared interests, and not 

necessarily the most obvious experts
● Increasing popularity of LDRD program is helping make industrial 

connections 
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B A C K U P
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