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The 2002 CODATA [1] value for o' = 137.035 999 11(46) is supposedly accu-
rate to 3ppb. However, it changed by 5 ppb from the 1998 CODATA [2] value of
137.035 999 76(50) which was supposedly accurate to 4 ppb. Such changes are not
without precedent in the short history of a, since it was introduced in 1916 by Som-
merfeld to explain the hyperfine splitting in hydrogen spectra.

ae can be measured very precisely [3] via the anomolous electron spin, muon
hyperfine splitting, de Broglie wavelength of slow neutrons, quantum Hall effect, a.c.
Josephson effect, and measurements in the cesium atom. However, the first two
are highly dependant on QED calculations. The next two depend on macroscopic
objects for calibration and solid state physics for theory. There is disagreement.
The £23Cs atom measurements give an almost QED- and macroscopic-free method of
determining .

Physics beyond the Standard Model of particle physics (with m, # 0) suggests
coupling constants depending on energy and even converging to a common value at
high energy. Minor variations in ., (along with a few constants like Aqcp) have
a profound effect on new physics and the big bang. However, the detection of such
variation requires high precision. Greater constraints will then be applied to theory.

We are building a temperature stabilized and current controlled 894.6 nm (in-
frared) diode laser using an external cavity Fabry-Perot interferometer made of 99.5%
reflective 0.5” mirrors and 10 c¢m radius of curvature to scan the 1 GHz region of in-
terest near 335 THz or the Cs 6s 281/2 (F=3,4)— 6p 2P1/2 (F'=3,4) transition. The
laser output will interface via fiber optic to existing cesium thermal beam equipment
[4] recently used to precisely measure the optical frequencies of the D2 (6s 2S; /2 =
6p 2P3/2) line components at 852 nm. The output will be calibrated using NIST’s
femtosecond laser [5] which in turn is calibrated to the cesium atomic clock. We
expect uncertainties on the order of 8 kHz or 25ppt, or five to ten times more precise
than the most recent measurements of fp; or fpi,,. [6]. When combined with precise
values for the Rydberg [1], m;/m. [1], the cesium atom mass, [3] and recoil velocity,
[7] we expect on the order of ppb precision in estimating ..
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