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High resolution metrology
~ of the 1S-3S transition fr req u ency
~of the hydrogen atom
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Phase stabilization of the Verdi + transfer laser between the Verdi and the frequency comb
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Determination of o and v
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Residual EM fields:

. applied-§ direction reversed every two runs;

. earth-B compensation + aquadag paint redone ;
* fitincluding E)residual = Eresidualz 0.
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— N0 noticeable pressure dependency

1.60

= 1.55

1.04

Vo (km/s)

0.51

2013 2016-2017, lower P higher P

— 3 kHz of variability, added in quadrature to the
uncertainty on Sandrine’s correction at # P.
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negligible mg ground state population difference;

« \Voigt broadening under study at # B;
QI being added to the theoretical lineshape.
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Remeasurement of light & collisional shifts

Extrapolation to zero UV power:

+2.9227429367e12
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Transmitted UV power (arb. units)
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Agreement between different |, estimations:
* incident power;
« transmitted power (with fluorescein);
«  signal height (corrected).
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Negligible gaussian beam light shift dependency.
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Extrapolation to zero pressure:

+2.9227429367e12
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Relative pressure measurement (side of the vacuum chamber).
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Agreement within the experimental uncertainties
after Doppler, light & pressure shifts correction,
of the results of the different data sets.
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Cross damping effect B -

Interference between quantum paths o 2
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e dependant on the detection geometry.

— correction of 0.6(2) kHz.
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After H-maser and hyperfine centroid corrections:
fisss = 2922 743 278 671.6 (2.8) kHz estimated covariance: (1.6 kHz)?
12§1_733 = 2922743 278 671.0 (4.9) kHz (from the added uncertainty due to the v'-distribution determination)
flS—SS — 29922743 278 671.5 (2,6) kHz Ro = 10973 731.568 53(14) m ! rp = 0.877(13) fm
(when combined with f;5_,g5, MPQ, 2011)
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Data set 2013 LP1 LPp2 HP

o (km/s) 1.526(27)  1.515(52) 1.495(32)  1.521(85)

vo (km/s) 0.75(28)  1.23(55)  1.3331)  0.87(78)

va (kHz)  5922(0.7) 596.8(0.9) 594.4(1.1) 581.6Q2.2) -’ : PY : . PA .
A (kHz) 132.6(1.3) 1374(3.8) 1359(2.1) 1316(6.8) .-

vg (kHz)  724.8(1.5) 7342(3.9) 730.3(24) 7132(7.1) -l 2S-4P (MPQ, 2017) 1S-3S (LKB, 2018)
Ars (kHz)  =59(1.2) —10.4(3.0) —12.1(3.6) —6.3(10.2) .-+~

v (kHz)  718.9(1.9) 7238(4.9) 718.2(4.3) 706.9(12.4) .57 > rp (fm)

uH (2013) @ ——@—— CODATA (2014)

P I I 1 Ll
A (kHz) 3.6(2.0) Pressure extrapolation et
P . .
us,p (kHz)  722.52.8) 722.3(4.9) Lt 0.84 0.86 0.88
Ay (kHz) 0.6(0.2) 0.6(0.2) SR
Anmaser (KH2) ~0599(6) ~1.043(6) 2.80 away from muH, 0.1c from CODATA14

J(F=1) 722.5(2.8) 721.9(4.9)
15-358

. . . R . .t . . . - a
. . . - . . " LR T | . .

\ \ " Simon Thomas; LKB = RRR Workstiop 2078 . 1 e s

Wl (Fleurbaey et al., Phys! Rev. Lett. 120, 2018) ¢



Since last year: fresh atoms

A new nozzle cooled down by liquid nitrogen

Apparent atomic frequency (+ 2922742936 MHz)
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What next?

— 1S-3S in deuterium

« only already observed
* reduced Doppler effect

— 15-4Sin hydrogen

» yetto be observed

. p055|ble determination of
the vU-distribution via
the Doppler shift of a
2S—nP transition.
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724 7~



Physique quantique et applications
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