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Description

» China Space Station is under construction.
The Core Module and Laboratory Module 1
have been successfully sent to the outer space

in April, 2021 and July, 2022 respectively.

» Laser Time Transfer (LTT) payload as a part
of High Precision Time Frequency System

(HPTFS) 1s on Laboratory Module IT which

was launched in the past week.
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Description E
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Payload E

Wavelength: 532nm
Repetition rate: 1kHz, 2kHz, 10kHz
Parameters
O FOV: ~120° (14~60° incidence)
O Detector precision: ~25ps
O Timer precision: ~8ps
O Clock reference: 200MHz (optical comb)
O Gate mode :synchronized with 1pps from GNSS
O LRA with 4 CCRs (CA~33mm)



Payload

Detector
Optics

Detector
circuit

Event Timer

Power supply circuit Photoelectric conversion for clock

> Weight: ~6kg;
» Power consumption: ~24 W;

» Hydrocooling



Payload

100um detector, 532nm system
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Payload

attenuator

scatter

filter

pinhole

SPAD

Snowfldke attenuator

» Optics partly borrows from ELT
» Polytetrafluorethylene (PTFE) scatter
» Narrow bandpass filter: 4nm FWHM
» Pinholes
» Snowflake attenuator + scatter

— relative change of photons 25%

LTT detector package optical performance
100 . _ (PTFE, normalized 60deg)

——PTFE only
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Payload

Event timer: FPGA + TDC (THS 788)

Precision : ~8ps

Repetition rate:  up to 20kHz

2 channel delay compensation

Time stability (TDEV) : < 40fs@300s,
100fs@1day

timer

The laser retro-reflector array:

* Pyramid-shaped

* Size: 92X92X45mm

*  Weight: 320g

* Active reflecting area >30% of

maximum within 120°
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Payload
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Payload
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Ground station
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Ground station

Two new ground stations for laser time transfer are under

construction in Xi’an and Beijing.
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Receive aperture 40cm
Transmit aperture 10cm
Laser 532nm / 30ps / 0.4mJ
Transmit divergence <10”

Laser transmitting time precision: <10ns
Clock reference source 200MHz from fibers that connect
clocks between stations
Return rate control
* Laser transmitting energy adjustable

* Receiving energy adjustable
Temperature control for detector

Calibration target attached on telescope




Conclusion E

Laser Time Transfer payload on China Space Station has been developed and
launched. After months of preparation on orbit, there will be oppotunities to carry

out experiment.

The payload has been measured at Lab:
» Precision : 22-27ps (including laser and other test instruments)
» Time stability: 0.09ps@ 300s, ~0.8ps@1day

More stations and ideas are welcome to do experiment with LTT on CSS.
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More information about China Space Station on website (http://cmse.gov.cn)






