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Introduction: Spectroscopy MulS-2S for determining muon mass
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» Generate 976 nm pulsed light from Ti:Sapphire crystal
» Convert the wavelength to 244 nm by two SHGs
* Pulse duration : ~ 57 nsec

* Linewidth:~6 MHz at 976 nm (close to Fourier transform limit)

Degrader: Silica Aerogel
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* Mu ionization process Is two- lonization  (u™ + €7) Stat. 9.1 MHz <1 MHzis achievable owing to high signal rate
photon + one-photon transition 125)

* Laser Is counterpropagating with

Frequency calibration 0.8 MHz <0.1 MHz w/ a Fiber comb

i m Stability of lock 0.5 MHz <0.1 MHz w/ a Fiber comb
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. Operated at J-PARC MLF, Japan 115) Syst. Residual doppler 3.4 MHz <0.1 Optical cavity

| Line shape 1.2 MHz X 1/2 narrower linewidth
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* World’s highest intensity pulsed muon
beam source
e ~6.8 X 10* u/pulse beam is available at
S2 area.

Summary

e 1S-2S transitions both of F=1 and F=0 have been observed

* Pulsed laser spectroscopy of 1 MHz precision will be performed
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