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The Progress in High Precision Astronomical Radial

Velocity Technique
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(1. National Astronomical Observatories / Nanging Institute of Astronomical Optics and Technology,
Chinese Academy of Sciences, Nanging 210042, China; 2. Key Laboratory of Astronomical Optics and
Technology, Nanjing Institute of Astronomical Optics and Technology, Chinese Academy of Sciences,
Nanging 210042, China; 3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Discovering extrasolar planet has been pursued for a long time. Since the detec-
tion of the first extrasolar planet was reported two decades ago, over seven hundred extrasolar
planets were reported. Although the new technique is emerging, the radial velocity measure-
ment is still the most productive technique for extrasolar planet hunting. As the earth ‘twin’
is becoming the next goal, the precision of radial velocity measurement has to be dramati-
cally improved. First of all, varies techniques were adopted to guarantee the stability of an
astronomical spectrograph. One successful spectrograph is the HARPS, ESO operating in a
vacuum tank. Another effort is put the spectrograph into a regulated instrument case whose
temperature and air pressure are kept constant, like the PEPSI spectrograph. In the last
decade, the laser frequency comb emerges as an ideal calibration source for the astronomical
spectrograph. Based on a femtosecond laser referencing to a stable oscillator such as atomic
clocks, the laser frequency comb could generate evenly distributed calibration lines in a wide
spectral range with the precision of absolute frequencies better than 1071°. It would ensure
the precision of radial velocity measurement achieving centimeters per second, much better
than current precision, meter per second. As a broad range of laser frequency combs suitable
for astronomical application are developing in the laboratories around the world, and the
radial velocity measurement calibrated with laser frequency comb would bring more earth

‘twin’ into our scope in the near future.

Key words: spectrograph; radial velocity measurement; laser frequency comb



