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Standard Model Extension
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Michelson-Morley Experiment
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Kennedy-Thorndike Experiment
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Michelson (1881)

A. A. Michelson: Am. J. Sci. 22 (1881) 120.
http://en.wikisource.org/wiki/The Relative Motion of the Earth and the Luminiferous Ether
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Michelson (1881)
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Michelson and Morley (1887)

A. A. Michelson and E. W. Morley: Am. J. Sci. 34 (1887) 333.
http://en.wikisource.org/wiki/On the Relative Motion of the Earth and the Luminiferous Ether
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Michelson and Morley (1887)
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Michelson and Morley (1887)
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Brillet and Hall (1979)

http://prl.aps.org/abstract/PRL/v42/19/p549 1
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Brillet and Hall (1979)
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Wolf (BIPM—Observatoire de Paris)

Stanwix, Tobar (University of Western Australia)
http://www.physics.uwa.edu.au/research/frequency-standards?2
Frequency Standards and Metrology Research Group
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Wolf et al. (2003)
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Wolf et al. (2003)
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Muller et al. (2003)

http://prl.aps.org/abstract/PRL/v91/i2/e020401
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Stanwix et al. (2005)

http://prl.aps.org/abstract/PRL/v95/i4/e040404
http://arxiv.org/abs/hep-ph/0506200
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Stanwix et al. (2005)
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Stanwix et al. (2005)
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Schiller et al. (2005)

http://arxiv.org/abs/physics/0510169
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Eisele et al. (2009)

http://prl.aps.org/abstract/PRL/v103/i9/e090401
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http://prl.aps.org/abstract/PRL/v103/i9/e090401
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Herrmann et al. (2009)

http://prd.aps.org/abstract/PRD/v80/i10/e105011
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Herrmann et al. (2009)
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STAR:HE (20157~)

https://spacegrav.stanford.edu/star

Space-Time Asymmetry Research ({E251@)
NASAD2008 SMEXICIRET DEAITR
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https://spacegrav.stanford.edu/star

STAREtE (20157~)

http://www.stanford.edu/group/lisasymposium/LISA8 Byer.pdf

Dy &

STAR

Space-Time Asymmetry Research

A Proposed Science and Technology
Small-Satellite Series of Missions

Robert L. Byer, Sasha Buchman, Dan DeBra, John Conklin,
John Hall, John Lipa, Ke-Xun Sun and STAR Team

Abstract

The STAR mission has the dual goals of precision Kennedy-Thorndike and
Michelson-Morley experiments in space and the development of precision
clocks and related technologies for future science missions. The
international collaboration with support from NASA AMES proposes a
series of three missions to meet the science and the technology
development goals.

8t International LISA Symposium

Stanford University, June 29, 2010
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STAREHE (20157~)

http://www.stanford. edu/qroup/llsasvm|003|um/LISA8 Byer.pdf
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STARET &)

(2015?-)

http://www.stanford.edu/qroup/lisasvmposium/LISA8 Byer.pdf
STAR Review Summary (MOO 2008) ZARM

Strengths

STAR
CatlV

Weakness

AO Evaluation Categories

S CieHCe Sci. Implem. T™MC {I;chlnical, Management, Cost) (30% weiglht] —
= . o : . o
(40% weight) | (30% weight) | hstruments Dlesssilgr? Flight Sys. Cost

i EOBIFEICETD
@@%ETTM

Ma Sir

LD 00 =) o LR fw G Py = b P G e R SR

HBKDE D DBCIC K

2 =5 \Zxza
5 Eﬂﬁ E—'ﬁ% o3k offf

SN TSR0

"High™ Overall Ri sy /

/

Science Major Strengths (5): Free flying ojServatbry; Possibility of measuring violations in Lorentz

invariance; Improved limits on violations
Science Major Weaknesses (2): Not clear,

Lor

no discussion of stretching of cavities by Earth’'s gravitational gradient
TMC Major Strength (2): Redundant science payload; excellent science team

TMC Major Weaknesses (8): Inadequate instrument tech development plans (three examples given);
Orbit of 850 km won't decay in 25 years; Cost and workforce information inconsistent with schedule and

required work; No dedicated PM; Inexperienced spacecraft team; Inadequate schedule detail

STAR

tz invariance; Expert team; Instrument has rich heritage
AR measurements will be ahead of ground observations;

46
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Tobar et al. (2009)

http://prd.aps.org/abstract/PRD/v71/i2/e025004
http://arxiv.orq/abs/0909.2076
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Tobar et al. (2009)
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sensitivity ov/v [1/v Hz]

o
2 LL\

R HRIR(0.1Hz/E)D)

10-11 -

10-12 \ —

Triangle Cavity (F=156, L=9.5 cm, P, =5 mW, A=1550 nm)

shot noise (5=1.0)

mirror thermal (internal Brownian, fused silica, @ =10" , T=2300 K)
seismic noise (1077 m/vHaz, €., =1/10%)

temperature fluctuation (1 (f/0.1Hz) "mK/vHz, a=10"" /K, ¢
tilt fluctuation (CLEARCERAM, 10 prad/v'Hz, ¢ =1/100)

Sagnac effect (0.01 (f/0.1Hz) 'Hz/+vHz)
total

CMER = 1/100)

Chib b

108k N

10'15 __..........................E....................... .

10-1?

1072 10t 10°
frequency [Hz]
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HBEIRSIIE TV EE > TL0M-12im/itHz@0.1HZIREH Tz &LV D C
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1/10M{6}p D & ZHAfF
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0.1HzCO#=tE. 10HEAIEITDCCZRIIRE T DL,
10M-8YrtHz@0.1Hz CEIE CENIF KLY
BlICNZzTtlcEgEXEZEI E. EC@0.1HZC
BEZE): 107} mK/rtHz (20 R U7E0 VR 510M4} mK/rtHz)
(SBSABFRIFZEP TAl > TlmKI/rtHz)
CErEHDIE=Z B)): 109} urad/rtHz
(Herrmann et al.(2009)(d <~1lurad& L CL D)
C#mREZ &) (SagnackhR): 10M4} Hz/rtHz
(BZZR5E0H, dw/w=0.01<5\7<DTIE?)
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o« HIBRMDBEREREL: 1.16e-5 Hz (238556 7D)

o« WBKDOOEMREIILZECE UT. Sagnack]
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sensitivity dv/v [1/v Hz]

2%

LML\

B

% (10°{-5}HzE)0)

1

Triangle Cavity (F'=156, L =9.5 cm, P, =5mW, A=1550 nm)

10%

10'9 T
T~

1020 L

shot noise (n=1.0)
mirror thermal (internal Brownian, fused silica, @ =10" , T'=300 K)
seismic noise (1077 m/vHz, ¢ =1/10%)

Chbh

temperature fluctuation (1 (f/0.1Hz) 'mK/vHz, a=10"" /K, ¢
tilt fluctuation (CLEARCERAM, 10 urad/+ Hz, ¢
total

CRMER

=1,/100}

CME R

=1,/100) |7

o2l T

1044 |

10°V7 |
1077

10°® 107 107 1073

frequency [Hz]
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