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Introduction: The Venetia Burney Student Dust New Horizons Flight Poth
Counter (SDC) on the New Horizons mission is an in- [
strument designed to measure the spatial density of in- 2°f
terplanetary dust particles with mass, > 10712 g, -
on a radial profile throughout the solar system [1]. The
instrument consists of fourteen permanently-polarized 1of
polyvinylidene fluoride (PVDF) detectors that register a
charge when impacted by a hypervelocity£ 1 km/sec)
dust particle. PVDF-style dust detectors have previous
flown on the Vega 1 and 2 [2] and Cassini spacecraft [3].
The instrument has a total surface area of 0.1 lavone-
second time resolution and a factor of two in mass reso-
lution. When impacted by a hypervelocity dust particle,
the instrument records the time, charge, threshold and
detector number. SDC is part of the Education and Pub- ]
lic Outreach program of New Horizons, and as such, Was-2°;‘ ronets shown o5 of 1/1/2010 ‘
designed, tested, integrated and is now operated solely ¢ . . ... L L L L]
by students. -20 -10 0 10 20

New Horizons was launched on January 19, 2006 and
encountered Jupiter on February 28, 2007. Prior to the
Jupiter encounter, SDC took measurements in two maifrigure 1:The New Horizons flight path up to January 1, 2010.
periods of the inner solar system: 2.66-3.55 A.U. andThe spacecraft encountered Jupiter on February 28, 2007 and
3.99-4.67 A.U. The spacecraft is now on a solar systen‘rs on a solar system escape trajectory. Arcs mark the pregres
escape trajectory, with a Pluto-Charon fly-by targeted forf the planets since the New Horizons launch.

July 14, 2015. During the long cruise phase in between
Jupiter and Pluto-Charon, SDC routinely takes measure-
ments of the interplanetary dust density. Shown in Figure
1 is the New Horizons flight path up to January 1, 2010. made by a variety of instruments, including the Pioneer

The scientific goals of SDC are to: (a) measure thel0 and 11 meteoroid experiments [5] and the Galileo and
interplanetary dust density radially throughout the en-Ulysses Dust Detection Systems (DDS) [6, 7]. The Pi-
tire solar; (b) place limits on the dust production rateoneer instruments made measurements out to 18 A.U.
from the Edgeworth-Kuiper Belt (EKB); and (c) to val- for grains greater than approximately—'° g while the
idate various models of the interplanetary dust distribu-DDS instruments made measurements inside 5 A.U. for
tion [4]. Grains that are produced in the EKB, either asgrains greater than approximatel9—'8 g. In order to
ejecta from cosmic dust impacts or from mutual EKB- validate the SDC measurements, we calculate an effec-
object collisions, slowly migrate inwards under the in- tive flux for SDC based on the Galileo and Ulysses mea-
fluence of gravity and Poynting-Robertson drag. Thesurements inside 5 A.U. We first isolate the Galileo and
particles are gravitationally influenced by the giant plan-Ulysses data that overlaps with the periods that SDC
ets and are thought to occasionally become trapped imeasured in the inner solar system. Due to the pres-
mean-motional resonances (MMR). These MMRs carence of the interstellar dust stream in our solar system,
drastically increase the local interplanetary dust dgnsit we also characterize each Galileo or Ulysses hit as ei-
Shown in Figure 2, the interplanetary dust density hagher interplanetary or interstellar, using the analysis of
been predicted to sharply increase near the orbit of Nepf8] and [9]. Having identified each grain as either inter-
tune [4], in a region that New Horizons will cross in planetary or interstellar, we transform the velocity vecto
2013. of each grain from the Galileo or Ulysses frame into the

Comparison to Previous Measurements. Previ-  New Horizons frame in order to determine the grain im-
ous interplanetary dust density measurements have begract velocity into SDC. With the impact velocity and the
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Figure 3:The mass and effective New Horizons impact veloc-
ity for Galileo and Ulysses grains. The solid line represehé
minimum threshold for SDC.

Figure 2:The relative interplanetary dust density as modeled

by [4], in a Neptune co-rotating frame. The outer planetsmre Ments and non-critical systems, with the exception of
their July 14, 2015 positions and the New Horizons flightpath SDC. To date, SDC has made measurements from: 6.76-

is overlaid as the green line. 7.10 AU, 9.02-9.91 AU, 10.01-10.80 AU, 11.91-
13.84 A.U. and 14.29-15.51 A.U. Only the Pioneer de-
tectors and the Cassini Cosmic Dust Analyzer (CDA)
have made measurements at these distances from the

grain mass, the theoretical charge production by impacSun. The Pioneer measurements were made at a much

into the SDC PVDF detectors for each grain can be calhigher grain size than SDC and the CDA dataset is lim-

culated. If this charge is greater than the minimum SDGited due to instrument pointing and operation and there-

charge detection threshold 8fx 10° e, then the grain fore, the SDC data reported here are the first thorough
would have registered on SDC. Figure 3 shows the immeasurements of the sub-micron interplanetary dust dis-
pact velocity and mass of the Galileo and Ulysses hitstribution in the outer solar system.
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