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@ Student Dust Counter (SDC): Instrument Design @

Key Properties
Active area 0.1 m?

— Mass 1.6 kg
 ~ . .'“ Fover 3w

Detector Assembly

\/

Intraharness

Electronics Box
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Student Dust Counter (SDC): Instrument Design

PVDF Reference Detectors

Wiring Rail & Cover
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PVDF Principle of Operation
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PVDF Test Setup APL 11/2004
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Data Collection
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HO,;"/EZ%,‘,S‘ New Horizons Venetia Burney Student Dust Counter Observes Higher than Expected Fluxes

Approaching 60 AU
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i New Horizons Venetia Burney Student Dust Counter Observes Higher than Expected Fluxes
-

Approaching 60 AU
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SDC Measured Flux (>0.63 um
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Radiation Pressure @

* Dust is generated by collisions and ISD bombardment.
* Radiation pressure alters the orbital elements.

b = radiation pressure / solar gravity

* __ 1(72 + T,29°2) o (1 '— ﬁ),u _ B ,B/L
2 ; .

J*=1r%0 = J,

., (1—=pB)ar . (1 —¢€?)(r —2pa)
. 28 © b (1 —pB)%r
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Radiation Pressure @

* Dust is generated by collisions and ISD bombardment.
* Radiation pressure alters the orbital elements.

b = radiation pressure / solar gravity

* — 1(7:2 +r262) — (L=Bu _ 5 |Bm
2 - .
J* :T'20. — J;

qF — (1 —B)ar o 1 (1 —¢€?)(r —2pa)

r — 2Ba | (1 —B)3r
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Radiation Pressure @

1000E
C 0.3 0.4 0.5 0.6
Source
N ao =40
* eo = 0.4
© 100 o2 E
F 0.1 .
[B=0
. L . 0.
20 30 40 50 60
r [AU]

1.OF 03 04 0.5 0.6\ ]
0.8F o> E
0.6 ]

‘o 0l T T
0.4Fp=0 = g

R
T———— ——

0.0 . | | _
20 30 40 50 60
r [AU]

STM 01/24/2024 Page 12



Initial Dust Density Distribution

Orbital parameter dist
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Orbital Evolution

Poynting-Robertson Drag

,2 200F—_ ' ' :
da B 2+ 26 )2 o B=0.3,8=70, €=0.4 :
dt a (1—e?)3/ El coe. - PB=0.4,8=120, €=0.7 ;
de I} He < 100 E
—_— = —C C E
dt a? 2(1 —e2)t/ 585 g

6
Particles slowly 5
circularize as they E
migrate to the Sun. E
6

Typical lifetime ~ 5 My
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Constraints on dust production in the Edgeworth-Kuiper Belt
from Pioneer 10 and New Horizons measurements
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Constraints on dust production in the Edgeworth-Kuiper Belt
from Pioneer 10 and New Horizons measurements
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An improved model for interplanetary dust fluxes in the outer Solar
System

Andrew R. Poppe 20 1 6

Space Sciences Laboratory, 7 Gauss Way, University of California at Berkeley, Berkeley, CA 94720, USA

(b) Flux to New Horizons SDC
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i New Horizons Venetia Burney Student Dust Counter Observes Higher than Expected Fluxes
-

Approaching 60 AU
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Extended Kuiper Belt ?

New Horizons KBO Detections
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New Population of KB Dust?

da __ B (2+3¢) a(t=0) =45 & ¢(t=0) = 0.1
dt  a (1—e2)3/2
de  f He
dt —  a? 2(1 —e2)1/2
dr, N
- = 0.4/d* cm/My.
n dp
dt
Photo-sputtering < 12K N
of ice grains? T 06F" E
© =
o 0.4 _5
These never leave 3 8-3 :
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time [My]
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New Horizons Venetia Burney Student Dust Counter Observes Higher than Expected Fluxes
Approaching 60 AU
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SDC Measured Flux (>0.63 um)
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HO,;"/EZ%,‘,S‘ New Horizons Venetia Burney Student Dust Counter Observes Higher than Expected Fluxes

Approaching 60 AU
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b) Compositional gradients
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HO,;"/EZ%,‘,S‘ New Horizons Venetia Burney Student Dust Counter Observes Higher than Expected Fluxes

Approaching 60 AU
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