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Austrian Fiber Link
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Local end-to-end two-way measurement Frequency counting
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Fractional frequency (in)stability = Modified Allan deviation

Fractional frequency stability: MDEV from data decimation
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Different approaches to data processing!

Two-sample deviation

Fractional frequency stability: MDEV from data decimation

Fractional frequency stability: Plain MDEV calculation
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Assessing the frequency transfer = Overlapping Allan deviation

Fractional frequency stability: Plain OADEV calculation

Mean of fluctuations: 2.09 x 10~2°
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... but with better long-term stability?

Fractional frequency stability: MDEV from data decimation
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Significant difference between various approaches:

Comparison of different evaluations
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The longest period of continuous data so far!

Frequency half difference:
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Fractional frequency stability: MDEV from data decimation
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Comparison of different evaluations Comparison of different evaluations
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Assessing the frequency transfer = Overlapping Allan deviation

Fractional frequency stability: Plain OADEV calculation

10-15 3 =
ey
.*- ",h..
10716 ; T =
E e o
o 1 i i
S = L
) r
.© 1 == i
> "
L 10~ E - £ :
w ] o L am -
o : =,
E | e i
S 10718 >
'E E .'+_
e
| i
10719 4 e
] 528
o4 I-*l
s
HH HHHH HHHH HHH FHH —
10° 10! 102 103 10

Averaging time T[s]

OADEV @ t = 32768 s: 3.50 x 10720

~-§- 25/07/26 23:45 - 25/07/28 07:34 (ch1l)
-} 25/07/26 23:45 - 25/07/28 07:34 (ch2)
--§- 25/07/26 23:45 - 25/07/28 07:34

le—14

Mean of fluctuations: 3.61 x 10720

1.5 1

1.0 1 v

Fractional frequency fluctuations

AQUnet: An Austrian Quantum Fiber Network | Assemblée Générale REFIMEVE, 01.12.2025

Time [h]




I —

-
.
A
— Fé 74 !
E | g
. .

ATOMINSTITUI

» Vienna - Innsbruck link: Performance

AQUAet”

Assessing the frequency transfer = Overlapping Allan deviation

Fractional frequency stability: Plain OADEV calculation
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AQUASH:
D
AQUnet". AQUclack

New star at BEV: “Topticlock™

All contents from poster presentation

A. Friedenauer et al., Commercial optical frequency
standard based on a single 7'Yb* ion
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Nuclear clock proposal: E. Peik and Chr. Tamm, Europhys. Lett. 61, 181-186 (2003)
The thorium-229 low-energy isomer and the nuclear clock: K. Beeks et al., Nature Reviews Physics 3, 238—-248 (2021)
Laser Excitation of the Th-229 Nucleus: J. Tiedau et al., F. Schaden et al., Phys. Rev. Lett. 132, 182501 (2024)

electronic
excited
states

ground
state

100 m L —

nuclear
excited
states

ground
state

= B = \
779 N\ = 229Thorium properties: (229Th isomer h
{90 Th ' = Lowest excitation energy of all nuclides AE ~ 8.36 eV ~ 148.38 nm
A * Half-life (a-decay): ~7900 a ~0.1 mHz natural linewidth
w4845 mev ' = Production: a-decay of 233U or 3-decay of 22°Ac Sround
= Nuclear transitions: Robust against perturbations \_ state )
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Questions?

Quantum Metrology group Vienna

Thorsten Schumm

Technische Universitat Wien - Atominstitut
Stadionallee 2, 1020 Wien, Austria
thorsten.schumm@tuwien.ac.at

Benedikt Gerstenecker
benedikt.gerstenecker@tuwien.ac.at
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VCQ www.quantummetrology.at
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