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Abstract The design of a cold atom clock in space (CACS) and its recent progress are described. The CACS is a
high precision cold Rubidium atom clock for the application in microgravity environment, which has four parts,
including physics, laser source, microwave source, and control system. The first CACS clock science run has been
achieved as described. The essential operations of a space cold atom rubidium clock have been demonstrated in
the prototype system. The key results of a clock including the ultrahigh vacuum degree, the atomic temperature ,
and the linewidth of the Ramsey fringes, satisfy the demands of a space cold atom clock. Based on this prototype,
an engineering model for space application has been under development.
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Fig.1 Operation sequence of a space cold atom clock(N, is the trapped atom number, N,, N, are the final atom number of state F=1,

my=0, and F=2,m;=0, separately, P... is the transition probability)
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Fig.2 Schematic of the CACS clock. The clock includes 4 sub—systems: the laser source provides ten laser beams to the rubidium tube
to manipulate the atoms. The microwave source provides two 6.8 GHz signals to the preparation cavity and interaction cavity. The

computer control system manages the clock operation
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Fig.3 Structure of the laser beam transforming module
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Fig.4 Structure of the preparation cavity and Ramsey cavity
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Fig.6 Measurements of fluorescence signal in the up and down detection zones. ¢, is the cross time of atomic cloud through the detection

zone, V is the instantaneous velocity of the cloud, W is the Gaussian fitting radius of the signal, and N is the calculated atom number
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Fig.8 Ramsey fringes in one cycle of the CACS prototype operation, width of the central resonance is 7 Hz.
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