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Data taking setup
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Deflected electron beam

To beam dump
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Raw Askaryan pulse data

Two runs available:

[. Sampled at 50 GS/sec
no filter
20 dB attenuator
B A EOREeN

| II. Sampled at 100 GS/sec

no filter
no attenuator

E. ~0.66 EeV
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Raw pulse formation

e True pulse 1s distorted by the antenna and the cable
Viw=Eaq® hippa® R

raw cable

 Fourier Domain construction; each element can be treated in

terms of a transfer function
H...=Haq "Hippa ‘H

e Extracting the original Askaryan pulse requires the
knowledge of antenna and cable complex responses

cable

* Time domain deconvolution can be done through;

— complex division in Fourier space

— Weiner algorithm with noise reduction
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E field, arb. units.

— Pulses rescaled by estimated

energy of showers
(estimate good to about 20%)

— Askaryan pulse 1s
reproducible, since any
shower to shower variations
are averaged during a run

— blue trace is noisier due to
20dB attenuator

-150 ;
-2

time, ns
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Data corrected for dispersion at salt/air
interface and for near-field effects:

» Antenna i1s in the far-field for v < 800
MHz; in the near-field the shower

JT*%%%%#%%%%%‘{’%#%%%‘{'%%*%J coherence region as seen by the

Iogm(E-v /800y, V/m/MHz at 1 m

frequency, MHz

‘% antenna scales imversely with
| frequency

e Thus, the field strength correction
E — E -v/800

Theoretical expectation:

RIE|=2.53-107 -E, -0.52- v/v,* (1+(v/v,)144)]
E,=6.6:10° TeV
v,=1150 MHz (reference frequency)
v,=2860 MHz (decoherence frequency, salt)
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 Phase reference at the pulse mid-point (zero crossing)
* No evidence that phase is running with frequency
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Summary

» First broadband, time-domain measurement of an
Askaryan pulse 1s reported

» The absolute RF power per frequency agrees well with
theoretical expectations

» Pulse phase characteristics disagree with (the only!)
published theoretical result; ZHS ‘92

o predictions of pulse phase behavior are very important for
maximizing analysis efficiency of RF neutrino experiments

« More accelerator based measurements should be taken
to verify time-domain characteristics of Askaryan
pulses m different media and over wider energy range
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Iogm(E-v /800), Vim/MHz at 1 m

Run 109 spectrum and
“far-field” pulse
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At ns
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Phase comparison
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