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What is a LR?

- state-of-the-art article

- commentary on the
- evolution;
- achievements: and

- gaps.

What is a LR not?

- a student textbook

- a yearbook

- a bibliographic survey
- a contribution to an
encyclopaedia

- a standard journal
article or book chapter
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The Living Reviews Family

LIVING@REVIEWS
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--> online since 1998
--> 67 Reviews published

--> online since 2003

--> 10 Living Reviews
published

--> online since 2005

--> first Living Reviews to be
published in May 2006
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Visibility / Journal Usage

Berlin 4 Open Access / 29 — 31 March 2006

LIVING @ REVIEWS 2002 | 2003 | 2004 | 2005
in relativity
average # article 900 | 1800 | 3900 | 5200
download / month
# e-mail subscribers 625 670 705 | 750
LIVING () REVIEWS - - 2004 | 2005
average # article 200 | 790
download / month
# e-mail subscribers 80 160
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» An International Editorial Board

» commission articles from well-known experts in the
fields,

» and classical peer review mechanism are applied

before an article is published.
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Low-Frequency Gravitational Wave Searches
Using Spacecraft Doppler Tracking

J. W. Armstrong
Jet Propulsion Laboratory
California Institute of Technology
Mail Stop 238-725, 4800 Oak Grove Dr.
Pasadena, CA 91109-8001, U.S.A.
John W_Armstrong@jpl.nasa.gov

Abstract

This paper discusses spacecraft Doppler tracking, the current-generation
detector technology used in the low-frequency (~millihertz) gravitational wave
band. In the Doppler method the earth and a distant spacecraft act as free test
masses with a ground-based precision Doppler tracking system continuously
monitoring the earth-spacecraft relative dimensionless velocity 2Av /e = Av/u,
where Ay is the Doppler shift and o is the radio link carrier frequency. A
gravitational wave having strain amplitude h incident on the earth-spacecraft
system causes perturbations of order i in the time series of Av/uy. Unlike
other detectors, the ~ 1- 10 AU earth-spacecraft separation makes the
detector large compared with millihertz-band gravitational wavelengths, and
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e 3: DSS 25, a 34-m beam-waveguide antenna, shown here in the stowed position.
D55 25 is one antenna in the NASA/JPL Goldstone Deep Space

Communications Complex near Barstow, CA, U.5 A. It has special

instrumentation (Ka-band uplink and advanced media calibration capability)
which enable particularly good quality Doppler observations.
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Living Reviews Team
contact@livingreviews.orq
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