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Since a few years we have been performing aslock.For this purpose, the breadboards with trserla
experimentaltest of Lorentz Invariance at the EBR. systemsthat were used during our beam times aié&
reportedpreviously [1, 2] time dilation was testesl an shippedto the institute for nuclear chemistry ae th
explicitaspect of Lorentz Invariance at the ESRngsi University ofMainz. The systems consist of a didakeer
laser spectroscopydhi‘ions at a velocity? = 0.34. The for the anti parallellight with frequenay, and a titanium-
restframe excitation frequency, of an electronic sapphire laser(Ti:Sa) followed by a second harmonic
transition inthe moving ion appears Doppler-shiftedjeneration cavitywhich produces the light for patal
according to excitation with frequenay,. The diode laser frequency
was stabilized to the?S, , »? P, transition in atomic
v = vy y(1—pBcosd), 8Rb and the frequencyof the Ti:Sa laser was stahilip
the P(42)1-14 transitionin molecul&l,. For the diode
when observed under an angleelative to the laser |aser as well as forthe Ti:Sa an am/fm saturation
directionin the Iaboratory framQ(iS the time dilation Spectroscopy [3] scheme wasused as Stab|||zatmm
factor.For a setup with parallel and antiparalléreed  poth cases the heterodyne frequency between lastran
laserbeams this equation simplifiestg, = vo -y - (1 £  nearest comb mode was recorded. From severaltime
B),respectively, and for the case Lorentz Invariancseries of the heterodyne frequency under varying
holds, thethree frequencieg, v,andv,fulfill the relation  experimentalconditions, the average value of the

Yavp _q absolutefrequency and its uncertainty were extcadter
o vg _ the diodelaser we found
which is independent of the andgland the velocitys.
Yr— ] vpL = (384228 116.18 + 0.64)MHz
1,0 - .
0.8 71 and for the Ti:Sa

0,6 .
044 ] Vrisa = (388605 083.66 + 0.06)MHz
0,2
which are in excellent agreement with the literatur
valuesof 384 228 116.12 MHz [4] and 388 605 083.71
MHz [5],respectively. The uncertainties of thesduea

will be usedin the evaluation of the SRT test eikpent.
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Figure 1: Results from several measurements with Ref
= > ; ; ; erences
theTi:Sa laser stabilized éﬁlz. The vertical axis shows [1] C. Novotny et al., Physical Review A 80, 022107
thedeviation from the assigned transition of tlegfrency (2009)
stabilization.The red line is the mean value ard th : '
: : [2] B. Botermann et al., Canadian Journal of Ply/§i@,
shadedarea is thedluncertainty. 85-93(2011)

Since we are searching for deviations from the ggoua [3] G. Bjorklund, Optics Letters 5, 15-17 (1980)
above,precise knowledge of the frequencies of tHé] G. P. Barwood et al., Applied Physics B 53, 147
excitation lasers is necessary. To provide a rigliab  (1991)

estimation  forthese uncertainties the stabilizefp] S. Reinhardt et al., Optics Communications 23=4-
frequencies of both laserswere investigated with a 360(2007)

frequency comb referenced to aGPS disciplined Rb



