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introducing the
Electromagnetic field frontier

PetaVolts per meter plasmonics & beyond
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(@8 unwersy orColorace large-amplitude plasmons — PV/m fields %’ﬁ?
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PV/m fields — non-collider physics (near-term) %’33)

DO we WAIT for big COLLIDERs — for new discoveries 7
how EM field frontier — can drive discovery science

opening the vacuum
Schwinger field limit

beam-quality — NOT as critical as for colliders
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extract a virtual positron-electron pair
directly off of the VACUUM
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probing quantum gravity
ONE electron (photon) per SHOT

Quantum gravity (D-brane model for space-time foam)
- VACUUM refractive index grows with photon
energy (> TeV photons may be observable)

= higher energy photons —v, < ¢
- expected EXCESS delay of

>TeV energy photons in vacuum itself

no existing sources of TeV photons in the lab
data from astrophysical sources (AGN, GRB)

J. Ellis et al. / Physics Letters B 665 (2008) 412-417

[Derivation of a vacuum refractive index in a stringy space-time foam modelJ

John Ellis?, N.E. Mavromatos >*, D.V. Nanopoulos ©9-€
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EM field frontier — snapshot of historical precedent
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@y urversty of Cooraco EM field frontier %’333
DISRUPTION in accessible EM fields ~ every 40 years

= 1980s: Near-infrared (NIR) lasers - 0(10'2) V/m

- CPA solid-state lasers — Strickland/Mourou (1985)
- European Light Infra — nonlinear physics

= 1940s: Microwave fields — 0(107) V/m

- radar high-power RF pulse development — Varian / Ginzton / Hansen
- cavity-based RF mode - convert TEM to TM

= 1900s: DC (spark-gap) and AC field — 0(10°) V/m
- X-rays — Roentgen (1895) / electron — Thomson (1897)
- Quantum mechanics / photon — Planck / Einstein (1905)

- plasma state — Langmuir (1928)
- Nuclear physics — proton Cyclotron — Lawrence (1930s)
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requests to the committee
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@ Urvvorsty o Coloraco specific requests Tjﬁ)

= Electromagnetic field frontier for HEP — given its historicity & promise

= address competition on key performance metrics — against existing efforts
= national user facilities — “open” mandate — based on scientific merit

= funding for prototyping — $1 — 2.5M (multi-year)

» funding for workshops and meetings - gather the “scattered” community

Fermilab, June 24-25, 2019 “PFL "
P ACN 2020

Workshop on ARIES Workshop on

Beam Acceleration Applications of Crystals and Nanotubes

in Crystals and for beam acceleration and manipulation

NanOStru Ctu res Venue: Ecole Pgli;::(s:;\:\?q—lj; Iyéacljrgrhaiogg Lausanne (CH)
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