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ABSTRACT _
A search for Cerenkov emission in the radio-frequency range resulting from the

particle cascade of an ultrahigh-energy neutrino on the near surface of the Moon is
described. The expected pulse of 1-ns duration, dispersed by propagation through
the Earth’s ionosphere, with an amplitude of approximately 400 Jy was not detected

in approximately 10 h of observations. =SS
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Fig.1 - A scheme of RAMHAND - Radio Moon Hadron
and Neutrino Detectiom



Neutrino detectors

* Homestake Gold Mine
(Solar neutrinos)

* Existing Extensive
Air-shower Arrays.

* Proposed Extensive
Air-shower Arrays.
(Fly’s Ey&; EAS-1000, etc.)

-» Underground Water Detectors.

(Kamiokande, etc.)

* Optical Deep Water Muon
and NeutrinoDetector
(DUMAND)

* Antarctic Ice - radio antennas
In or on ice

* Moon

V=400 m3

A = 10-20 km?

A =100-1000 km?

V=103-104m3

V=10"m3

V=10°-1010m3

A=107km?2
V=104 m3

*Flﬂ's Eje has seen < i/J r eyents for IOng

hadrons



.~ Objective:

‘Strategy:




. .Observational Parameters:

Telescope:
Time:
ﬁ Recelver:

Frequency:

Bandwidth:

Beamwidth:




Sensitivity:

. System Noise:

Expected Flux:

Trigger Detectors:




Sampling:

Two circular polarizations

Total Bandwidth:

Quadrature Sampling:
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Experiment Schematic
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Duration of dispersed impulse:

T4 = 0.012 Av STEC y—3
Av = Bandwidth (500 x 10° Hz)

v = Center Frequency (1425 X 10° Hz)
STEC = Slant Columnar Electron Content
Typically 5 x 1012 el/ cm? (night)

15 — 25 x 10'2 el/cm? (day)

T4 =~ 20 ns (night)
~ 50 — 150 ns (day)

Dedispersion processing gain:

| de-dispersed pulse amplitude
ga =

dispersed pulse amplitude
T4 Av

10 (night)
25 — 75 (day)

Q2 N
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Detection Criteria

. An event must meet  of the
following criteria:
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Strategy. phase 2:

s Anti-coincidence on terrestrial
mterference.

» Use full 500 MHz
(2 < 5 channels < 100 NHz) for incoher-
ent dedispcersion for trigger generationn.

Consider using 1400 NHz and 600 or
OO N H 2. Dispersion delays 200-400 ns.

= Use spatial coincidence: two antoennas
with trigger communication.

o Match filter to expectod wayeform




Conclusions

If the flux of 10%9-eV neutrinos was as

high as predicted, we should have seen 20—
25 events.

Therefore we can set some upper limits:
By < 0.7 x 1020 ¢V

or the flux of 1029-¢V neutrinos is at least

an order of magnitude less than the predic-
tions.

Larger telescope??

Arecibo’s 1.5-arcmin beam at )21 cm =
1 event/30 hours
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