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E3 clock transition at 467 nm E2 clock transition at 436 nm:

- natural linewidth: nano-Hertz range ! - natural linewidth 3.1 Hz

- excitation is accompanied by large light shift

| - secondary representation of the Sl second
due to coupling to other levels

2, F=1 Recent results:

- investigation of magnitude and long-term
variation of the stray-field induced
guadrupole shift [2]

- transition frequency has been measured

with uncertainty 2.10™
[K. Hosaka et al., PRA 79, 033403 (2009)]

Recent results:

- systematic frequency uncertainty: 5-10™°

- implementation of a new efficient repumping 370 nm £9 clock
scheme from the °F,, state cooling .
E3 clock - 90 h continuous fr_1e6quer?cy measurem.ent
- excitation of E3 transition using a diode laser 467nm vs. CSF1 = 5-10°" statistical uncertainty
system with high frequency and power stability [1] , y L
S
- high-resolution spectroscopy with 7 Hz FWHM 12 F=0 [1] I. Sherstov et al., PRA 81, 021805(R) (2010)

[2] Chr. Tamm et al., PRA 80, 043403 (2009)

467 nm EJ3 transition
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436 nm E2 transition & long-time storage
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Presumed explanation: collisional cooling by background gas (~107..10¢ mbar). YbH*formation? - . . .
Quadrupole shift Systematic uncertainty estimate
Photodissociation resonances of YbH*[1,2]: ¢ from Ref. [2) 570 e measurement scheme (2008 measurementS)
- s WGHz : cooling laser - ’ = _ _
11K Sugyama, ) Yoda, L ol Wavelength . AB: quantization axis Ho= (VE)®.0® v(Yb  E2) = 688 358 979 309 306 62(?3) Hz
B : lp correction / uncertainty (Hz)
[2] A. Bauch, D. Schnier, Chr. Tamm, - () a ‘-‘.z’l\ - , tomi drupol t:
o Mod. Opt. 38, 389 (1992 : ‘ — @-@/ """"" : sé:tcr:rirzlpfcleerjgéted only 2’?\%0 jgzz)ripg;;%rzsg'mz second-order Zeeman shift -1.13 0.05
!E locally attrap center . mEmmE mEE e . '
%69,‘»3 369,48 nm 36953 quadrupo|e shift
A "ltano theorem": v, + Vg, + Vo = 0 , with quadrupole shifts v, = vo(BIB) , i=xy,z and tensorial Stark shift ..... -0.36 to -0.19 0.2
. . . . scalar ac Stark shift ................... 0 0.2
Quadrupole shift measurement using a differential servo scheme:
measure A,, = Vg, -Vo, and A, =vq, Vg, SEIVO €ITON ..oevnieeeeieeeieeeeeaeeeenn 0 0.1
= - /3
. R o et (0tal oo 143 to 126 0.31
Thermal image of trap, Van = (BhyoAy)
Vay= (2Ayz-A0)/3 Measurements performed at T = 300 K,
camera range 7...14 um not corrected for expected Blackbody shift of -0.35(7) Hz.
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