The New Horizons spacecraft and instrument suite were specifically designed to
use as little power as possible, even so with everything running they require
~190 watts of electricity. At Pluto the sun is only 1/1000 as bright as it is at Earth
making power production with solar cells impractical. Instead New Horizons
uses a Radioisotope Thermoelectric Generator (RTG), sometimes called a

‘Space Battery’.

Radioisotope Thermoelectric Generator

The Radivisotope Thermoelectric Generator
(RTGE) uses heat from the decay of P38 at 4
its center to produce electrical power for 4

the Mew Horizons spocecraft and its
instrument payload, Thermoelectric
junctions are less  than 10%
efficient, so to produce the 200
watts of electrical power for the
spacecraft, the RT& requires

more than 2000 waotts of

thermal erergy. Vanes on the [HER
exterior surfoces of the RTe VW
dissipate this heat away to deep

Space.
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—— RTE& Thermal Shield

This Multi Layer Insulation covered shield
prevents the waste heot rodioted by the
RTG from striking the Mew Horizons
spacecraft, A small amount of heat conducts
through the titanium RTE& mount into the
spacecraft structure and = used o keep the
spacecratt electronics from getiing foo cold.

| Elactricity from heat?

| In thermo-slectnic junctions, specially formulated
| materials mhibit sfom-do-atom heat transfer
| relying on mobile eleciric charge camiers fo
| convey thesmal encrgy.

| Vihen one end of a junction is warmed and the
{ other cooled, thermally excited electrons from
| the warm end wibrale sbout displacing other
| electrons towards the cooler end. s long as the
{ heat s dissipated away from the cool end, the
| electrical chargs imbalance is maintained and &

A complementary junction can be made of
matenals that use positive charge carrmiers,
{ instead of electrons, 1o corvey heat and charge
gway from the werm end. Connecled beside &
junction of the other type a compdete circuit can
| be formed, or maultiple pairs can be linked to
| increase the ocutput vollage.

Radicactive Decay

Many elemenis oocur in vanous diferent
forms, called [zoiopes, which differ in

the number of meulrons in thek
nuckd. The defict or surplus of
neutrons make e nucied
enargecally unstable cawsing
them to, randomily over time, drop
of ‘dOecay’ o more stable siates. In
decaying to the more siable siates
the ensrgy difference s released as
free partices and heat which ‘rediates’
BWEY.
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The RTGs on Mew Horzon use an isolope of
Piutonium Pu which has & too few neatrons. As i
decays o 8 siable slate, PUE® emile radistion
3 spha  maenly in the form of alpha pariicies, which consist
il of two protore and two neutrons bound
logether into a parlice identical fo a helum
nucieass. At launch the RTG wall produce
atour 250 watts of elecirical power using the
heat of Pu®® decay.  With a Pu™® half-ide
{the teme it takes for hall of the radicésotone 1D
decay] of 88 years, the BTG power willl drop 1D
about 200 watts whan Mew horizons reachs Pluto




When the New Horizons spacecraft is at Pluto its radio signals will take 4 hours 25

minutes to reach Earth. Along the way the 15 watts from the spacecrafts

transmitter will spread out and drop to tens of nano watts collected by the 70m

(230 ft) dishes of the Deep Space Network. If there is enough electrical power at
Pluto, both halves of the spacecrafts redundant radio

system can be used to boost the combined

data rate to 1500 bits per second.

" \_— High Gain Antenna

The size of the High Gain
Antenna (HGA) main dish
affects the spocecrafts
radic  reception  and
transmission, A larger dish
not only collects more
incoming  signal, it also
forms the outgoing signal

The feedhorn directs the radio
signals in and out of the space-
craft, between the transmit-
ting and receiving electron- \x\ S, ,
ics and the artenna dishes, - HGA Secondary Dish
The secondary dish acts as o reflector between the
main dizh and the feedhorn. Outbound signals from the
feedhorn are turned around ot the secondory and
spreod out fo cover the main dish to toke odvantoge of its
- | o full size, Incoming signals, reflected and focused by the
| T main dish, ore redirected into the feedhorn and the
~ | receiving electronics,

REX —

The Rodic Experiment (REX)

sits out in front of the HGA
dishes, As the spocecraft paosses
behind Pluto, with respect to Earth, REX
will precisely measure how incoming radio
signals are of fected by the thin Pluto atmosphere,




