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Measurement of the 15-2s Energy Interval in Muonium
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The 1s-2s interval has been measured in the muonium (u"e”) atom by Doppler-free two-
photon pulsed laser spectroscopy. The frequency separation of the states was determined to be
2455528941.0(9.8) MHz, in good agreement with quantum electrodynamics. The result may be inter-
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PHYSICAL REVIEW LETTERS
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Measurement of the Positive Muon Lifetime and Determination of the Fermi Constant
to Part-per-Million Precision

7,(MuLan) = 2196980.3(2.2) ps (1.0 ppm)

D. M. Webber,' V. Tishchenko,? Q. Pf:ng,3 S. Battu,”? R. M. Carey,'j' D. B. Chitwood,' J. Crnkovic,] P.T. Debevec,' _ _s _5
S. Dhamija,2 W. Earle,3 A. Gafarov,3 K. Giovalnetli,4 T.P. Gorringe,2 F.E. Gray,5 Z. Harlwig,3 D.W. Hertzog,' B. Johnson,ﬁ GF(MULHII) = 1. 1663787(6) X 10 GeV (05 Ppm)
P. Kammel,' B. Kiburg,' S. Kizilgul,' J. Kunkle," B. Lauss,” I. Logashenko,” K. R. Lynch,” R. McNabb," I. P. Miller,”
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(MuLan Collaboration)

Data Detector position [cm]| Magnet Detected
subset X y Z orientation  positrons
RO6-A 0 0 0 L 6.1 X 10!
RO6-B 0 0 0 R 5.0 x 10"
RO7-A 0 0 0 L 2.1 x 10"
RO7-B 0 0 0 R 2.4 x 101
RO7-C 1.0 -1 0 L 3.2 X 10%
RO7-D 0.5 -1 0 L 1.4 X 100
RO7-E 05 0 0 L 3.0 X 10'°
RO7-F 05 —0.5 0 R 1.8 X 10"

Balandin - 1974
Giovanetti - 1984

[ ]

. Bardin - 1984
—_— Chitwood - 2007
—_— Barczyk - 2008
° MuLan - R06
- MulLan - RO7
2.19690 2.19695 2.19700 2.19705 2.19710 2.19715 2.19720

7, (us)
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Uncertainty R0O6 (ppm)  RO7 (ppm)

Kicker stability 0.20 0.07

M SR distortions 0.10 0.20

Pulse pileup 0.20

Gain variations 0.25 1
Upstream stops 0.10 =
Timing pick-off stability 0.12 a "
Master clock calibration 0.03 £ o
Combined systematic uncertainty 0.42 0.42 o
Statistical uncertainty 1.14 1.68 5 0.5
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