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m ldaho National Laboratory

RTG (Radioisotope Thermoelectric Generator)
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https://en.wikipedia.org/wiki/Radioisotope_thermoelectric_generator

Maximum output Max
Radio- fuel Mass Power/mass (Electrical
Name and model ¢ Used on (# of RTGs per user) ¢ | Electrical Heat . $ / (
R isotope used (kg) W/kg)
w) (W) (kg)

MMRTG MSL/Curiosity rover and Perseverance/Mars c. 110 . 2000 238py, 4 45 o4

2020 rover

Cassini (3), New Hori. 1), Galileo (2), 55.9-
GPHS-RTG aosini (3), New Horizons (1), Galieo (2) 300 4400 238py 78 < | 5.2-54

Ulysses (1) 57.8152]
MHW-RTG LES-8/9, Voyager 1 (3), Voyager 2 (3) 160052] 2400[531 | 238py c. 45 37.7152] 42
SNAP-3B Transit-4A (1) 2.7152 52.5 238py ? 2.1152] 1.3
SNAP-9A Transit 5BN1/2 (1) 25052 5250531 238py c. 1 12.3052] 2.0
SNAP-19 Nimbus-3 (2), Pioneer 10 (4), Pioneer 11 (4) 40.352] 525 238py c. 1 136052 2.9
modified SNAP-19 Viking 1 (2), Viking 2 (2) 42.7152] 525 238py c. 1 15.2052] 2.8
SNAP-27 Apollo 12-17 ALSEP (1) 73 1,480 238p[54] 38 20 3.65
(fission reactor) Buk highly enriched
(BES-5)™ US-As (1) 3000 100,000 235, 30 1000 3.0
fissi tor) SNAP- highl iched
(fission reactor) SNAP-10A (1) 6001551 30,000 2I395 y enriche 431 14
TOA** u

rototype design (not launched), Discover

ASRG*** - - gn ( ) v c. 140 (2x70) | c. 500 238py 1 34 4.1

2R

|Z X 238Pu

Program

& 78 % METETTER
m— =

VAR N

R =

BB 2 (a fRD AL

RRRHIE (R 2 HRR (=

e R




2. HRTER



@ 3L LFAE
ArryrAZ=ZI7 X

/L—— Ay (BRoER)

—>| XA VR |[<BRoTEN

27 QDR TEE !
1 i (BROER)

T T LY fPAZS ADEE
[ 1] ::> = JIL =
FEEDREHE !

ExtBamnazyYy FEF

SIRMIE T TRIARIgEICE > 7= !
AEY A= RITHBEHREEDLF UL |




@) b DEHEMG|

% The Nobel Prize in Physics 2007

K : Everspintt, 2019FE THi& V)
28nm X STT-MRAM D S E R4

H:ERRERILZ AV,
Power Spintkzs{ &#t, etc

HDDGRAEW Ay F  BERFVELT77EAAEY

SHSE Y —OFIMER > ATURTORIMER
aTx+/0E B T+ TR

WM I TRV EERENMET S !




@ AV - ITRIF—ZiE

HLWLWRE U WIEIRE 5+ R

N . K QE
) REATALE—OEHFIAA

/e

N
_ L * &

EFMRICED TR —TiA
AE Vi

y
RS T RILE— ’} ESIALE-—A  RE RS

5 /]

mill

BEIFVF- G BRIFF-A RE

TR FE

\'I

mil
(L

4
IR F— III’u ERIXLE-A RELE

=
AR S E

F

[l
i
(il



@ Rt ERENEE(STE)E

[Kirihara et al., Nature Mater. 11, 686 (2012)]
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v, B2 3 s [Okayasu et al., J. Appl. Phys. 128, 083902 (2020)]
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Aluminum box

sample-12 after vy -irrad.
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( ) Irradiation tolerance of spin-driven
@ thermoelectric device against gamma-rays

B |
Jun'ichi leda, Satoru Okayasu ter.4
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spin-driven thermoelectric device based on -

Y,Fe;0,,/Pt heterostructures

Jun'ichi leda @ 2022 (OIST)
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