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ACES mission concept

ACES payload

ISS

Dragon free flier

ELT signal MWL signal

ACES USOC
Columbus CC
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The Columbus module

m T il 2 2 = 4 1] — he Il SE o= > THE EUROPEAN SPACE AGENCY




The ACES payload

PHARAO (CNES): Atomic clock based on laser
cooled Cs atoms

SHM: Active hydrogen maser

FCDP: Clocks comparison and distribution

MWL : T&F transfer link

GNSS receiver

ELT: Optical link

Support subsystems
XPLC: External PL computer , '~ 8 |
PDU: Power distribution unit, Wivyse OB T (UTM .
Mechanical, thermal subsystems
CEPA: Columbus External PL Adapter

Volume:; 1172x867x1246 mm 3
Mass: 240 kg (w/o CEPA)
Power: 600 W
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The ACES clock signal

,10-12 _
g — PHARAO
—— SHM
45 K ——ACES
c 10 E
E I
> 10™%
L, 3
-
E L
< 10°F
PHARAO accuracy ~Q01¢
10-15 T T ST SR I e ey B A ..
10° 10" 10° 10° 10" 10° 10°

Time (s)

The ACES clock signal (red curve) combines the good short-to-medium term frequency stability of the active H-maser
SHM with the long-term stability and accuracy of the Cs clock PHARAO.

Two servo-loops control the clocks with two different time constants: the short-term servo-loop (PLL) steers PHARAO
local oscillator on SHM (1-2 s time constant); the long-term servo-loop (FLL) corrects SHM against long term drifts
(100-500 s time constant).
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PHARAO and ACES stability
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PHARAO stability in autonomous mode ACES stability with STSL and LTSL closed and in

the presence of magnetic and thermal perturbations
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ACES time & frequency links

Ground clock comparisons with MWL

Common view: 1.4Q015 after 300 s (ISS pass duration) and 1Q07
in less than 1 day.

Non common view: 1Q0-*® after 2700 s, 1Q07 in 3-4 days
(calculated assuming a deadtime Yo of 2700 s).
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