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The S Team

Primnary Investigator
MPA-NHMEFL: John Singleton

Machine design and construction

¢|SR-6: Frank Krawczyk, Larry Earley, Quinn Marksteiner, Bill Romero,
Zhi-Fu Wang, lan Higginson, John Quenzer

Numerical simulations and modeling

e AET-2: Andrea Schmidt, David Bizzozero, Joe Fasel
Astronorny
¢ CCS-3: John Middleditch, ISR-2: Bill Junor
e NASA: Mario Perez
Statistics/Astronomy
e MPA-NHMFL: Pinaki Sengupta, CCS-6: Todd Graves
Analytical Mathematics/Invention/Astronomy

eHoushang Ardavan (Cambridge), Arzhang Ardavan (Oxford)



Speed Limit
299,792,458 m/s
IT'S THE LAW!



The sonic “boom”

e Observed when high-performance
aircraft accelerate through the speed of
sound.

e|n the aircraft’s frame of reference,
(low energy) sound is emitted over an
extended period of time.

e All of this sound arrives at a distant
location instantaneously, creating a very
large and concentrated “BOOM”.

e This is due to temporal focusing -
focusing in the time domain.

Photo: BAE Systems b od \

We do the same,
but with
electrornagnetic
radiation: we
rmake
“electrornagnetic
booms”!
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Alumina “Antennas” “Electrodes” are either side of alumina

for Polarization
Current

A

VU0, 72 Coaxial

Antenna
Drives




Rotatjen axis

sanetic avis

Pulsar: rotating neutron star with
huge magnetic field

Electromagnetism: moving magnetic
field B has same effect as electric
field.

=>as B swings through pulsars’s
plasma “atmosphere”, -ve and +ve
ions displaced in opposite directions.

=>traveling region of electrical
polarization P with speed v.

Trivial solutions of Maxwell’s
equations show polarized region
must keep up with the magnetic
field’s rotation => v > ¢ for r > ¢/w.

NB: displacements small: speed of
electrons and ions << c. Polarized
region can move faster than ¢ even
though ions do not.




The completed TD-1 machine

Note: (i) circular dielectric antenna array on the top; (ii) cylindrical
arrangement of other components; (iii) turntable for radar/
communications demos. All circuit boards designed and completed by
Zhi-Fu Wang (ISR-6)
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Subsequent tests at Los Alamos Airport and FARM range at SNL. Note
phase-sensitive detector pair on cart, and Egli path blocker.
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a,b,c
different
locations

Obs. time fp = source £ + dist/c =¢+ Rp/c =
t+[(zp—2)2+rp2 +r2—2rpreos(pp—@—wi)]z /o
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lessens as
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position
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Log{Intensity}
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Total power for Sandia data at 2.6 GHz with 30 deg phase differences Total power for Sandia data at 2.6 GHz with 30 deg phase differences
between electrodes along polar angle 41.5 deg between electrodes along polar angle 22.8 deg
log distance (ft) AN . : . .
2 1 2
log distance (ft)

log power (W)
log power (W)

1 1. :
red curve = R11.65 blue curve = ;el-z—index of refraction =1.0125 red curve = nglue CHrve ™ ana’ex of refraction =1.0125
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Type
Monitor
Component
Plane at »
Maximum-2D
Frequency

Phase

E-Field (peak)
e=field (f=2) [1[1.8.6.01+7211.6,98]1.[21]

= Abs

85.61728

= /2Z2.475 V/m at =2.72277 7 85.6128 f 2.72277

Z
B degrees




