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ELSEVIER Optics Communications 210 (2002) 91-100

A Nd:YAG Laser with short-term frequency stability at
the Hertz-level

A.Yu. Nevsky, M. Eichenseer. J. von Zanthier*, H. Walther

Sektion Physik der Ludwig-Maximilians-Universitat Minchen and Max-Planck-Institut fiir Quantenoptik, D-85748 Garching, Germany

Received 25 April 2002; accepted 3 July 2002

Abstract (a)

We report on the frequency stabilisation of a Nd:YAG laser at 946 nm to the Hertz-level. The laser will be used for
ultra-high resolution spectroscopy of the 5s'S; — 5s5p P, transition in In”* and will ultimately serve as a local oscil-
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lator of an optical frequency standard based on a single trapped indium ion. To resolve the extremely narrow 'S, —*P,
B ENEEy ) So= P Appl. Phys. B 73,269-271 (2001)
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Applied Physics B

resonance (natural linewidth 0.82 Hz) at 237 nm, the frequency-quadrupled Nd:YAG laser radiation has to be fre-
quency stable at the Hertz-scale for measurement times up to several tens of seconds. We obtain the frequency stability
of the laser by locking it onto an external reference cavity of high finesse, placed on an active vibration isolation
platform. © 2002 Elsevier Science B.V. All rights reserved.

Appl Phys B (2011) 104:741-745 Applied Physics B
DOI 10.1007/s00340-011-4652-7 "
Lasers and Optics

Demonstration of a transportable 1 Hz-linewidth laser

S. Vogt - C. Lisdat - T. Legero - U. Sterr - I. Ernsting -
A. Nevsky - S. Schiller

Received: 16 December 2010 / Revised version: 17 May 2011 / Published online: 29 July 2011
© Springer-Verlag 2011

DOI: 10.1007/s003400100633 Rapid communication

Lasers and Optics

Absolute frequency measurement
| of iodine lines with a femtosecond optical

synthesizer

! Max-Planck-Institut fiir Quantenoptik, Hans-Kopfermann-Str. 1, 85748 Garching, Germany

2 Optoelectronics Group, Department of Physics, University of Bath, Claverton Down,

Bath, BA2 7AY, UK

2001
: 19 September 2001 « © Springer-Verlag 2001

1ave used a single laser femtosecond optical frequency synthesizer
videly tunable Nd:YAG laser to measure the absolute frequency of
n lines in molecular iodine around 532 nm. The use of two different
ncies allows us to determine the number of modes used for the fre-
aent unambiguously. The lines also provide data for the determination
ibrational constants of the iodine molecule.
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carried out precise absolute frequency
measurements of a number of iodine
lines [3, 11-14].

We demonstrate in this article a fs
optical frequency synthesizer operated
with different repetition rates as a sim-
ple, reliable and versatile tool for meas-
uring previously unknown optical fre-
quencies, taking an iodine-stabilized
Nd:YAG laser with a wide frequency
tuning range as ameasurement example.
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Frequency Standards and Metrology, pp. 521-523 (2002) 2

FREQUENCY COMPARISON OF I; STABILIZED LASERS AT 532 NM AND ABSOLU.TE
FREQUENCY MEASUREMENT OF I, ABSORPTION LINES

A. YU. NEVSKY, R. HOLZWARTH, M. ZIMMERMANN, TH. UDEM, T. W. HANSCH, J. VON ZANTHIER, H. WALTHER, P. V. POKASOV, M. N. SKVORTSOV, S. N. BAGAYEV,

H. SCHNATZ and F. RIEHLE

https://doi.org/10.1142/9789812777713_0068 | Cited by: 0

< Previous Next >
B PDF/EPUB A Tools < Share
Abstract:

We present results of a frequency comparison of iodine stabilized frequency-doubled Nd:YAG lasers at 532 nm as well as absolute frequency

measurements of different molecular iodine absorntion lines [1.2]. performed at the Max-Planck-Institut fiir Ouantenontik. Garchine.

Approved by the CIPM in October 2007

RECOMMENDED VALUES OF STANDARD FREQUENCIES
FOR APPLICATIONS INCLUDING
THE PRACTICAL REALIZATION OF THE METRE AND
SECONDARY REPRESENTATIONS
OF THE DEFINITION OF THE SECOND

IODINE (A~ 532 nm)

Absorbing molecule ] T p t, R(56) 32-0 transiti ®

1. CIPM recommended values

The values /=563260223 513 kHz

4 =532245036.104 fm
with a relative standard uncertainty of 8.9 x 107" apply to the radiation of a frequency-doubled Nd:YAG laser,
stabilized with an iodine cell external to the laser, subject to the conditions:

[4] Holzwarth R., Nevsky A. Yu., Zimmermann M., Udem Th., Hinsch T. W., von Zanthier J., Walther H., Knight J.
C., Wadsworth W. J., Russel P. St. R., Skvortsov M. N_, Bagayev S. N., Absolute frequency measurement
of iodine lines with a femtosecond optical synthesizer, Appl. Phys. B, 2001, 73, 269-271.

[5] Nevsky A. Yu., Holzwarth R., Reichert J., Udem Th., Hinsch T. W_, von Zanthier J., Walther H., Schnatz H.,

Riehle F_, Pokasov P. V., Skvortsov M. N, Bagayev S. N, Frequency comparison and absolute frequency
measurement of I-stabilized lasers at 532 nm, Optics Commun., 2001, 192, 263-272.
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Hemenrwue yueHble TPOBeIy CAMbIi TOUHBI HA CETOIHAUIHMIA TeHb OMBIT
MajikenbCOHa, IpeIHa3HAUEHHBIN 171 TIPOBEPKY HE3aBUCUMOCTH CKOPOCTH CBETA OT
HaIpaB/IeHys ero PacrpocTpaHeHus. IMeHHO Kiaccuueckas BepCusl 3TOTO OIIBbITa,
BBINONHEHHad B KoHIe XIX Beka, IpyuBesa K BOSHUKHOBEHMIO TEOPUM
oTHOCHTenbHOCTH. CTaThs YUEHBIX IOSBUIACD B KypHane Physical Review Letters, a ee
KpaTKoe uanoxeHue npusogut physicsworld.com.
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covering atomic, molecular, and optical physics and quantum information

Highlights Recent  Accepted Authors Referees

Characteristics of long-lived persistent spectral holes in )

Y, SiO5 at 1.2 K

René Oswald, Michael G. Hansen, Eugen Wiens, Alexander Yu. Nevsky, and Stephan Schiller
Phys. Rev. A 98, 062516 — Published 21 December 2018

week

PRL 103, 090401 (2009) PHYSICAL REVIEW LETTERS 28 AUC

Laboratory Test of the Isotropy of Light Propagation at the 10~'7 Level

Ch. Eisele, A. Yu. Nevsky, and S. Schiller

Institut fiir Experimentalphysik, Heinrich-Heine-Universitdt Diisseldorf, 40225 Diisseldorf, Germany

(Received 13 June 2008; revised manuscript received 7 August 2009; published 25 August 2009)

We report on the results of a strongly improved test of local Lorentz invariance, consisting of a search
for an anisotropy of the resonance frequencies of electromagnetic cavities. The apparatus comprises (wo
orthogonal standing-wave optical cavities interrogated by a laser, which were rotated approximately
175000 times over the duration of 13 months. The measurements are interpreted as a search for an
anisotropy of the speed of light, within the Robertson-Mansouri-Sex] (RMS) and the standard model
extension (SME) photon sector test theories. We find no evidence for an isotropy violation at a lo
; 5 <in 1017 (RMS) and 2 parts i o . aiobt rasbRaEnte of 3

PHYSICAL REVIEW LETTERS

Highlights Recent Accepted Collections Authors Referees Search Press About

Resonator with Ultrahigh Length Stability as a Probe for
Equivalence-Principle-Violating Physics

E. Wiens, A. Yu. Nevsky, and S. Schiller
Phys. Rev. Lett. 117, 271102 — Published 29 December 2016
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