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TECHNICAL PROGRAM: MONDAY

7:00 - 18:00
Registration

8:40 — 10:00

Plenary Session 1: Martin Milton (Bureau International des Poids et Mesures)

The New Definitions of the Base Units of the SI: Using the Rules of Nature to Create the Rules of
Measurement

Room: Grand Sierra FGHI

Chair: Calonico, Davide (INRIM)

10:00 — 10:40
Coffee Break
Room: Grand Sierra DE

10:40 — 12:20

MoAT1: Single Crystal Thin Film RF Devices
Room: Bonaire 5/6

Chair: Abdolvand, Reza (University of Central Florida)

10:40-11:00
Capability of LiTaO3/Quartz HAL SAW Resonators Confirmed by Simulation and Measurement....
Kadota, Michio (Tohoku university)

11:00-11:20

High Frequency LiNbO3 Bulk Wave Resonator....5

Reinhardt, Alexandre (CEA-LETI), Gorisse, Marie (CEA, LETI), Dours, Lyvia (CEA, LETI), Pierre,
Perreau (CEA-LETI, Minatec campus), Ravix, Aurélie (CEA, LETI), Romain, Lefebvre (CEA, LETI),
Castellan, Gaél (CEA, LETI), Maeder-Pachurka, Catherine (CEA, LETI), Bousquet, Marie (CEA, LETI),
Bauder, Ruediger (Infineon Technologies AG), Timme, Hans-Joerg (Infineon Technologies AG),
Friedrich, Hans-Peter (Infineon Technologies AG)

11:20-12:00

New Generation of SAW Devices on Advanced Engineered Substrates Combining Piezoelectric
Single Crystals and Silicon (l)....7

Ballandras, Sylvain (frec|n|sys), Radu, lonut (SOITEC), Courjon, Emilie (frecnsys), Huyet, Isabelle
(SOITEC), Baron, Thomas (FEMTO-ST), Laroche, Thierry (frecnsys), Drouin, Alexis (SOITEC), Florent,
Bernard (frecnsys)

12:00-12:20

Q-Enhanced Lithium Niobate SHO Resonators with Optimized Acoustic Boundaries....13

Chen, Chao-Yu (National Tsing Hua University), Li, Ming-Huang (University of lllinois Urbana
Champaign), Gao, Anming (University of lllinois at Urbana-Champaign), Lu, Ruochen (University of
lllinois at Urbana-Champaign), Li, Sheng Shian (National Tsing Hua University), Gong, Songbin
(University of lllinois at Urbana Champaign)



10:40 - 12:20

MoAT2: Vapor Cell Atomic Clocks
Room: Bonaire 7/8

Chair: Boudot, Rodolphe (FEMTO-ST)

10:40-11:00

Impact of Laser Frequency Noise on Coherent Population Trapping with Cold Atoms....17

Hoth, Gregory (University of Strathclyde), Elvin, Rachel (University of Strathclyde), Wright, Michael
(University of Strathclyde), Lewis, Ben (University of Strathclyde), Arnold, Aidan Shaun (University of
Strathclyde), Griffin, Paul F. (University of Strathclyde), Riis, Erling (University of Strathclyde), Gruet,
Florian (University of Neuchatel), Affolderbach, Christoph (University of Neuchatel), Mileti, Gaetano
(University of Neuchéatel)

11:00-11:20

Simplified Design of a Pulsed Optically-Pumped (POP) Rb Atomic Clock....23

Monahan, Daniele (The Aerospace Corporation), Huang, Michael (The Aerospace Corporation),
Camparo, James (The Aerospace Corporation)

11:20-11:40
Raman-Ramsey Resonances in Optically Thick Atomic Vapors....26
Micalizio, Salvatore (INRIM), Godone, Aldo (INRIM)

11:40-12:00

The Compact Laser System for Pulsed Optically Pumped Rubidium Atomic Clock....28

Yu, Zhijian (National Time Service Center, Chinese Academy of Sciences), Zhi-Jing, Du (Chinese
Acedemy of Sciences, National Time Service Center), Wang, Kemu (University of Chinese Academy
of Sciences,National Time Service Center, Chinese Academy of Sciences), Tian, Yuan (National Time
Service Center, Chinese Academy of Sciences), Xue, Wenxiang (Key Laboratory of Time and
Frequency Primary Standards,National Time Service Center, Chinese Academy of Sciences), Zhang,
Shougang (National Time Service Canter,Chinese academy of Sciences)

12:00-12:00

Long-Term Stability Analysis towards < 10*-14 Level for a Highly Compact POP Rb

Cell Atomic Clock....31

Almat, Nil (Laboratoire Temps-Fréquence, Université de Neuchatel), Gharavipour, Mohammadreza
(Laboratoire Temps-Fréquence, Institut de Physique, Université de Neuchatel), Moreno, William
(Université de Neuchatel), Affolderbach, Christoph (University of Neuchatel), Mileti, Gaetano
(University of Neuchéatel)

10:40 — 12:20

MoAT3: Optical Oscillators Regular Session
Room: Curacao 2/3/4

Chair: Matsko, Andrey (OEwaves)

12:00-12:00

Shot Noise in Self-Stabilized Optical Frequency Combs....33

Cahill, James Patrick (US Army Research Laboratory), Zhou, Weimin (US Army Research Laboratory),
Menyuk, Curtis (University of Maryland: Baltimore County)



10:40 - 12:20

MoAT4: Lattice Clocks |

Room: Curacao 6/7/8

Chair: Dube, Pierre (National Research Council Canada)

11:20-11:40
Towards Using a 2D Magneto-Optical Trap to Improve a Mercury Optical Lattice Clock....36
Cambier, Valentin (LNE-SYRTE, Observatoire de Paris, Université PSL, CNRS, Sorbonne Université)

12:20 — 14:00
Lunch
Room: Grand Sierra FGHI

14:00 - 15:40

MoBT1: Fundamental Physics and Theory of Oscillators
Room: Bonaire 5/6

Chair: Danielson, Magnus (Net Insight AB)

14:00-14:20

Modeling of 1/f Phase Noise on Ultra-Stable Quartz Crystal Resonators Using Mittag-Leffler
Distribution....38

Pokharel, Alok (FEMTO-ST), Devel, Michel (FEMTO-ST), Sthal, Fabrice (FEMTO-ST Institute,
ENSMM), Imbaud, Joel (FEMTO-ST), Esnault, Francois-Xavier (CNES), Cibiel, Gilles (Organization)

14:20-14:40
Confidence Intervals for Three-Cornered Hat and Groslambert Covariance Estimates....40
Vernotte, Francois (Femto-ST, THETA Observatory, UBFC), Lantz, Eric (Femto-ST, UBFC)

14:40-15:20

Precision Frequency Metrology for Axion Searches (l)....43

Goryachev, Maxim (University of Western Australia), McAllister, Ben (University of Western Australia),
Tobar, Michael (University of Western Australia)

15:20-15:40
Bulk Acoustic Wave Resonator-Oscillators and Tests of Fundamental Physics....45
Tobar, Michael (University of Western Australia), Goryachev, Maxim (University of Western Australia)

14:00 - 15:40

MoBT2: Cold Atom Microwave Clocks

Room: Bonaire 7/8

Chair: Gibble, Kurt (The Pennsylvania State University)

14:00-14:20

Rapid Determination of Microwave Cavity Crossing Positions for Atoms in Fountain Clocks....47
Burrows, Kathryn (National Physical Laboratory), Hendricks, Rich (National Physical Laboratory),
Szymaniec, Krzysztof (National Physical Laboratory)

14:40-15:00
Advances in the NIM Cs Fountain Clocks....49
Fang, Fang (National institute of metrology), Li, Tianchu (National Institute of Metrology)



14:00 - 15:40

MoBT3: GNSS and Applications
Room: Curacao 2/3/4

Chair: Romisch, Stefania (NIST)

14:40-15:00

Algorithms Development and Verification for Next Generation On-Board Clock Monitoring and
Control Unit....52

Wang, Qinghua (Orolia Switzerland SA (Spectratime)), Rochat, Pascal (Orolia Switzerland SA
(Spectratime))

15:00-15:20
Tests of Galileo and BeiDou Links for UTC....57
Petit, Gérard (BIPM), Harmegnies, Aurélie (BIPM)

14:00 - 15:40

MoBT4: Combs and Absolute Frequency Measurements
Room: Curacao 6/7/8

Chair: Fortier, Tara (NIST, Boulder)

15:20-15:40

Nanophotonic Supercontinuum-Based Mid-Infrared Dual-Comb Spectroscopy....60

Hansel, Wolfgang (Menlo Systems GmbH), Guo, Hairun (EPFL), Liu, Jungiu (EPFL), Holzwarth, Ronald
(Max-planck institute for quantum optics), Kippenberg, Tobias (Ecole Polytechnique Fédérale de
Lausanne (EPFL))

15:40 — 16:00
Coffee Break
Room: Grand Sierra DE

16:00 — 18:00

MoPos: Poster Session 1

Room: Grand Sierra DE

Chair: Gong, Songbin (University of lllinois at Urbana Champaign)
Crane, Scott (Naval Research Laboratory)

MoPoS.15

SAW RFID Devices Using Connected IDTs As an Alternative to Conventional Reflectors....62
Floer, Cécile (Institut Jean Lamour UMR 7198 Université de Lorraine - CNRS), Hage-Ali, Sami (Institut
Jean Lamour UMR 7198 Université de Lorraine - CNRS), Elmazria, Omar (Institut Jean Lamour UMR
7198 Université de Lorraine - CNRS), Nicolay, Pascal (Carinthian Tech Research CTR), Chambon,
Hugo (Carinthian Tech Research CTR), Zhgoon, Sergei (National Research University “MPEI”),
Shvetsov, Alexander (National Research University “MPEI")

MoPoS.16

PMUT-Based Real-Time (RT) Acoustic Discovery Architecture (ADA) for Intrabody Networks (IN)...

Pop, Flavius (Northeastern University), Herrera, Bernard (Northeastern University), Cassella, Cristian
(Northeastern University), Rinaldi, Matteo (Northeastern University)

.65



MoPo0S.20
Beijing Time and Frequency Network and Derived Real-Time Time Scale....67
Guo, Yichen (Tsinghua University), Wang, Bo (Tsinghua University)

MoPoS.22

Coherent Optical and RF Receiver for Simultaneously Transferring Frequencies in Optical and
RF Domain....69

Feng, Zitong (Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences), Zhang,
Xi (Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences), Wu, Rui
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences), Yang, Fei
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences), Gui, Youzhen
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences), Cai, Haiwen
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences), Wang, Dongjin (Key
Laboratory of Electromagnetic Space Information, Chinese Academy of Science, University of Science
and Technology of China)

MoPoS.24

Time and Frequency Transfer Via the Same Wavelength....72

Wang, Jialiang (Graduate University of the Chinese Academy of Sciences), Yue, Chaolei (Graduate
University of the Chinese Academy of Sciences), Cheng, Nan (Shanghai Institute of Optics and Fine
Mechanics), Jiang, Mingyu (Graduate University of the Chinese Academy of Sciences), Sun, Yanguang
(Shanghai Institute of Optics and Fine Mechanics), Cai, Haiwen (Shanghai Institute of Optics and Fine
Mechanics, Chinese Academy of Sciences), Gui, Youzhen (Shanghai Institute of Optics and Fine
Mechanics, Chinese Academy of Sciences)

MoPo0S.32

High-Precision Time Interval Measurement Based on Triggerable Ring Oscillators and All-Phase
FFT Algorithm....74

Bu, Zhaohui (University of Shanghai for Science and Technology), Chen, Zhichun (Shanghai
Astronomical Observatory, Chinese Academy of Sciences), Chang, Xianyun (University of Shanghai
for Science and Technology), Chen, Wenxing (Shanghai Astronomical Observatory, Chinese Academy
of Sciences), Zheng, Zheng (University of Shanghai for Science and Technology), Huang, Peicheng
(Shanghai Astronomical Observatory, Chinese Academy of Sciences)

MoP0S.33
Analysis of Powers-Of-Two Calculations of AVAR and Their Relation to SVAR....76
Schlossberger, Noah (University of Colorado, Boulder & NIST), Howe, David (NIST and U of Colo)

MoPo0S.35

Precise Time Digitizer Based on Counting Method and Multiphase In-Period Interpolation....81
Szplet, Ryszard (Military University of Technology), Kwiatkowski, Pawet (Military University of
Technology), Tyburski, Jakub (Military University of Technology)

MoPoS.37
Multipath Mitigation from FM-AM Correlation....84
Hati, Archita (NIST), Nelson, Craig (NIST)

MoPo0S.39

A Portable, Compact Cold Atom Physics Package for Atom Interferometry....87

Mazon, Michael (The Aerospace Corporation), lyanu, Gebriel (The Aerospace Corporation), Wang, He
(The Aerospace Corporation)



MoPoS.40

Brazilian Progress on Frequency Standards and Timescales....92

Cazarini, Eduardo (University of Sado Paulo - EESC), Muller, Stella Torres (University of Sao Paulo -
IFSC), Damaceno, Luiz Paulo (University of Sdo Paulo - IFSC), Bueno, Caio (University of Sdo Paulo
- EESC), Bagnato, Vanderlei Salvador (University of Sdo Paulo - IFSC), Magalhaes, Daniel (University
of S&do Paulo), Tarelho, Luiz Vicente (INMETRO), Garcia, Guilherme (INMETRO), Ribeiro, Leonardo
Costa (INMETRO)

MoPoS .42

The Development of 85Rb Atomic Fountain Clock in SIOM....94

Wang, Qian (Shanghai Institute of Optics and Fine Mechanics, the Chinese Academy of Sciences),
Wei, Rong (Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences)

MoPo0S.46

Evaluation of the Distributed Cavity Phase Shifts of the NRC-FCs2 Fountain Primary Frequency
Standard....97

Jian, Bin (National Research Council), Beattie, Scott (National Research Council), Alcock, A. John
(National Research Council), Gertsvolf, Marina (NRC), Gibble, Kurt (The Pennsylvania State
University)

MoPoS.49

Highly Collimated Collinear Rb/Cs Dual-Atom Beam Source....99

Liu, Jie (National Time Service Center), Li, Xiaofeng (National Time Service Center), Li, Chao (National
Time Service Center), Sun, Fuyu (Chinese Academy of Science), Ma, Jie (National Time Service
Center), Zhang, Shougang (National Time Service Canter,Chinese academy of Sciences)

MoPo0S.50

Improvement of Fluorescence Amplification Circuit Module for Optically Pumped Cesium Beam
Atomic Clock....102

Li, Chao (National Time Service Center), Li, Xiaofeng (National Time Service Center), Ma, Jie (National
Time Service Center), Liu, Jie (National Time Service Center), Sun, Fuyu (Chinese Academy of
Science), Zhang, Shougang (National Time Service Canter,Chinese academy of Sciences)

MoPo0S.52

A Parametric MEMS Oscillator-Based Super-Regenerative Receiver Front-End....106

Peleaux, Kieran (University of California Berkeley), Nguyen, Thanh-Phong (University of California,
Berkeley), Anton, Alain (University of California, Berkeley), Nguyen, Clark (University of California at
Berkeley)

MoPoS.54

Microwave Frequency Dissemination at NTSC....111

Zhao, Cuichen (National Time Service Center), Zhao, Wenyu (National Time Service Center), Yan,
Lulu (National Time Service Center, Chinese academy of Sciences), Zhang, Yanyan (National Time
Service Center, Chinese academy of Sciences), Zhang, Pan (National Time Service Center, Chinese
academy of Sciences), Xue, Wenxiang (National Time Service Center), Zhang, Shougang (National
Time Service Canter,Chinese academy of Sciences), Jiang, Haifeng (National Time Service Center)

MoPo0S.55

Simulating the Realization of a Mixed Clock Ensemble....113

Trainotti, Christian (German Aerospace Center (DLR)), Schmidt, Tobias D. (German Aerospace Center
(DLR)), Furthner, Johann (German Aerospace Center (DLR))



MoPo0S.57

Underwater Transfer of Radio Frequency Clock Signal with Diode Laser....124

Hou, Dong (University of Electronic Science and Technology of China.), Guo, Guangkun (University of
Electronic Science and Technology of China), Liu, Ke (University of Electronic Science and Technology
of China), Zhang, Danian (University of Electronic Science and Technology of China), Sun, Fuyu
(Chinese Academy of Science)

MoPoS.58

Impact of Discrepancies between Received Delay and Carrier at Remote TWSTFT Stations
Caused by Satellite Motion....126

Tseng, Wen-Hung (Telecommunication Laboratories, Chunghwa Telecom Co., Ltd.)

MoPo0S.59

Characterization of SATRE Modem Delays for Multi-Collocated TWSTFT Stations....129

Thai, Thanh Tung (Istituto Nazionale di Ricerca Metrologica), Sesia, llaria (Istituto Nazionale di Ricerca
Metrologica), Rovera, Giovanni Daniele (LNE-SYRTE Observatoire de Paris, Université PSL, CNRS,
Sorbonne Université), Achkar, Joseph (LNE-SYRTE Observatoire de Paris, Université PSL, CNRS,
Sorbonne Université)

MoPoS.60

Redundant Distributed Timescale Traceable to UTC(SP)....132

Ebenhag, Sven-Christian (RISE Research Institutes of Sweden), Hedekvist, Per Olof (RISE),
Jarlemark, Per (RISE Research Institutes of Sweden), Sundblad, Ragnar (Netnod)

MoPoS.62

Improvement of the UTC(NPL) Time Scale....136

Whibberley, Peter (National Physical Laboratory), Laier English, Elizabeth (NPL), Langham, Conway
(National Physical Laboratory), Szymaniec, Krzysztof (National Physical Laboratory), Hendricks, Rich
(National Physical Laboratory)

MoPoS.63

Development of Ultra-Stable Clock Laser System for Space Applications....138

Zhang, Linbo (National Time Service Center (NTSC), Chinese Academy of Sciences), Liu, Tao
(National Time Service Centre, Chinese Academy of Sciences)

MoPoS.65

Hyperfine Structure Measurements of the 85Rb and 87Rb 6P3/2 State....140

Shang, Haosen (Peking University), Zhang, Tongyun (Peking University), Zhang, Xiaogang (National
Institute of Standards and Technology), Chen, Jingbiao (Peking University), Pan, Jun (Peking
University Shenzhen Institute), Li, Chunlai (Peking University Shenzhen Institute), Ma, Guangjin
(Peking University Shenzhen Institute), He, Jin (Peking University Shenzhen Institute)

MoPoS.68

lodine-Stabilized 633 Nm Diode Lasers for Metrology and Interferometry....144

Krause, Florian (Physikalisch-Technische Bundesanstalt (PTB)), Sterr, Uwe (Physikalisch-Technische
Bundesanstalt (PTB)), Benkler, Erik (Physikalisch-Technische Bundesanstalt), Nolleke, Christian
(TOPTICA Photonics AG), Leisching, Patrick (TOPTICA Photonics AG)



MoPoS.71

Progress on a Surface-Electrode lon Trap for Optical Frequency Metrology....146

Delehaye, Marion (Femto-St, Ubfc, Cnrs, Ensmm), Groult, Lucas (Femto-St, Ubfc, Cnrs, Ensmm),
Lauprétre, Thomas (Femto-St, Ubfc, Cnrs, Ensmm), Kumar, Avinash (Femto-St, Ubfc, Cnrs, Ensmm),
Achi, Bachir (Femto-St, Ubfc, Cnrs, Ensmm), Souidi, Maél (Femto-St, Ubfc, Cnrs, Ensmm), Bigler,
Emmanuel (Femto-St, Ubfc, Cnrs, Ensmm), Millo, Jacques (Femto-St, Ubfc, Cnrs, Ensmm), Bourgeois,
Pierre-Yves (FEMTO-ST), Kersalé, Yann (Femto-St, Ubfc, Cnrs, Ensmm), LacroGte, Clément (Femto-
St, Ubfc, Cnrs, Ensmm)

MoPoS.73

Ultrastable Laser System Using Room-Temperature Optical Cavity with 4.8x10-17 Thermal
Noise Limit....148

Lee, Won-Kyu (KRISS), Park, Chang Yong (KRISS), Heo, Myoung-Sun (KRISS), Kim, Huidong
(KRISS), Yu, Dai-Hyuk (KRISS), Truong, Gar-Wing (Crystalline Mirror Solutions), Cole, Garrett
(Crystalline Mirror Solutions LLC)

MoPoS.75
A Novel Laser Activated Atom Source for Portable Strontium Lattice Optical Atomic Clocks....150
Bass, Jonathan (University of Birmingham), Aldous, Matthew (University of Birmingham)

MoPoS.76

Development of a Portable Optical Clock....152

Morris, David (University of Birmingham), Aldous, Matthew (University of Birmingham), Gellesch,
Markus (University of Birmingham), Jones, Jonathan (University of Birmingham), Kale, Yogeshwar
(University of Birmingham), Singh, Alok (University of Birmingham), Bongs, Kai (University of
Birmingham), Singh, Yeshpal (University of Birmingham)

MoPoS.81

Towards a Strontium Beam Optical Reference Based on the 1S0 — 3P1 Intercombination Line
on a Sounding Rocket....155

Gutsch, Franz Balthasar (Humboldt University Berlin), Fartmann, Oliver (Humboldt University Berlin),
Zimmermann, Conrad (Humboldt University Berlin), Peters, Achim (FBH), Krutzik, Markus (Institut far
Physik, Humboldt-Universitat zu Berlin), Bohle, Frederik (Menlo Systems GmbH), Lezius, Matthias
(Menlo Systems GmbH), Holzwarth, Ronald (Max-planck institute for quantum optics), Bawamia,
Ahmad (FBH), Wicht, Andreas (FBH)



TECHNICAL PROGRAM: TUESDAY

7:00 —18:00
Registration

8:40 - 10:00

Plenary Session 2: Michal Lipson (Columbia University)
Next Generation Silicon Photonics

Room: Grand Sierra FGHI

Chair: Donley, Elizabeth A. (NIST)

10:00 — 10:40
Coffee Break
Room: Grand Sierra DE

10:40 — 12:20

TuAT1: Quartz and MEMS Microresonators
Room: Bonaire 5/6

Chair: Ansari, Azadeh (Georgia Tech)

11:00-11:20
Mode-Dependent Anchor Loss in Silicon Carbide Micromechanical Disk Resonators....158
Jia, Hao (Case Western Reserve University), Feng, Philip (Case Western Reserve University)

11:20-11:40

A 32.768 kHz MEMS Resonator with +/-20 Ppm Tolerance in 0.9 Mm X 0.6 Mm Chip Scale Package....160
Kaajakari, Ville (Murata Electronics), Pangaro, Allen (Murata Electronics), Goto, Yuichi (Murata
Electronics), Nishimura, Toshio (Murata Electronics), Okawa, Tadayuki (Murata Electronics), Seki,
Hitoshi (Murata Electronics), Suzuki, Arata (Murata Electronics), Umeda, Keiichi (Murata Electronics)

11:40-12:00

Bulk-Extensional Silicon Resonators Aligned to Non-Major Crystalline Planes....164

Khazaeili Najafabadi, Beheshteh (University of Central Florida), Moradian, Sina (University of Central
Florida), Shahraini, Sarah (University of Central Florida), Abdolvand, Reza (University of Central
Florida)

12:00-12:20
MEMS RF Magnetoelectric FeGaB/Quartz Antennas....166
Yong, Yook-kong (Rutgers University), Pang, Xiangnan (Rutgers University)

10:40 — 12:20

TuAT2: Atomic Sensors

Room: Bonaire 7/8

Chair: Micalizio, Salvatore (INRIM)

10:40-11:00
Interleaved Atom Interferometry for High Sensitivity Inertial Measurements....168
Sidorenkov, Leonid (SYRTE - Observatiore de Paris)



11:20-12:00

Light-Shift Suppression with Novel Variants of Adaptive Ramsey Spectroscopy (l)....171
Shuker, Moshe (NIST), Pollock, James Wesley (NIST and the University of Colorado), Kitching, John
(NIST), Donley, Elizabeth A. (NIST), Boudot, Rodolphe (FEMTO-ST), Yudin, Valeriy | (Novosibirsk
State University), Taichenachev, Alexey (Institute of Laser Physics SB RAS)

12:00-12:20

Research on All-Optical Self-Oscillating 4He Atomic Magnetometer....174

Wang, Haidong (Peking university), Wang, He (Peking university), Mao, Xinmin (Peking university),
Yang, Yucheng (Peking University), Liu, Yang (Peking university), Peng, Xiang (Peking University),
Chen, Jingbiao (Peking University), Guo, Hong (Peking University)

10:40 — 12:20

TuAT3: Optical Links

Room: Curacao 2/3/4

Chair: Hanssen, James (US Naval Observatory)

10:40-11:00

Polarization-Insensitive Coherent Detection for Continuous, Low-Noise Tracking of Optical
Beatnotes....176

Clivati, Cecilia (INRIM), Paracchino, Stefano (INRIM), Curri, Vittorio (Politecnico Di Torino), Gaudino,
Roberto (DET, Politecnico Di Torino), Savio, Paolo (Istituto Superiore Mario Boella), Calonico, Davide
(INRIM)

11:00-11:20

Performance of the 1880 Km Long, Brillouin Amplification Based Fibre Link PTB-MPQ-PTB....178
Kuhl, Alexander (Physikalisch-Technische Bundesanstalt), Waterholter, Thomas (Physikalisch-
Technische Bundesanstalt), Koke, Sebastian (Physikalisch-Technische Bundesanstalt), Grosche,
Gesine (Physikalisch-Technische Bundesanstalt (PTB)), Vishnyakova, Gulnara (Max-Planck Institute
for Quantum Optics), Holzwarth, Ronald (Max-Planck Institute for Quantum Optics)

12:00-12:20

A Coherent Fibre Link for Space Geodesy....180

Calonico, Davide (INRIM), Clivati, Cecilia (INRIM), Mura, A (INRIM), Levi, Filippo (Inrim), Maddaloni,
Pasquale (INO-CNR), Di Sarno, Valentina (INO-CNR), Aiello, Roberto (INO-CNR), Siciliani de Cumis,
Mario (ASI), Santamaria Amato, Luigi (ASI), Bianco, Giuseppe (ASI)

10:40 — 12:20

TuAT4: lon Optical Clocks
Room: Curacao 6/7/8

Chair: Leibrandt, David (NIST)

11:40-12:00
Design of a Low Uncertainty lon Trap for a Transportable lon Optical Clock....182
Dube, Pierre (National Research Council Canada)

12:20 — 14:00
Lunch




14:00 — 15:40

TuBT1: Wireless Sensors

Room: Bonaire 5/6

Chair: Seshia, Ashwin (University of Cambridge)

14:00-14:40

PMUT-Based Real-Time (RT) Acoustic Discovery Architecture (ADA) for Intrabody Networks (IN)
(1)....185

Pop, Flavius (Northeastern University), Herrera, Bernard (Northeastern University), Cassella, Cristian
(Northeastern University), Rinaldi, Matteo (Northeastern University)

14:40-15:00

Designing a SAW Sensor Array with MOF Sensing Layers for Carbon Dioxide and Methane....187
Devkota, Jagannath (National Energy Technology Laboratory), Ohodnicki, Paul R. (National Energy
Technology Laboratory), Gustafson, Jenna A. (University of Pittsburgh), Wilmer, Christopher E.
(University of Pittsburgh), Greve, David W. (Carnegie Mellon University)

14:00 — 15:40

TuBT2: Quantum and Magnetic Sensors

Room: Bonaire 7/8

Chair: Feng, Philip (Case Western Reserve University)

15:20-15:40

High-Sensitivity Magnetic Sensors Based on GMI Microwire-SAW IDT Design....191

Khatun, Akila (Marquette University), Bender, Florian (Marquette University), Fabien, Josse (Marquette
University), Mensah-Brown, Arnold K. (Ford Motor Company), Anderson, R. Dyche (Ford Motor
Company)

14:00 — 15:40

TuBT3: Satellite Based T/F Transfer

Room: Curacao 2/3/4

Chair: Schaefer, Wolfgang (TimeTech GmbH)

14:00-14:40
Science with GALILEO (I)....193
Vespe, Francesco (Agenzia Spaziale Italiana)

14:40-15:00
A New TWSTFT Modem with Code and Carrier Phases....199
Fujieda, Miho (NICT), Tabuchi, Ryo (NICT), Gotoh, Tadahiro (NICT)

15:00-15:20
Tests of Fundamental Physics from the Propagation of GNSS Signals....201
Bertrand, Bruno (Royal Observatory of Belgium), Defraigne, Pascale (Royal Observatory of Belgium)

15:20-15:40

Cross-Calibrations of Multi-GNSS Receiver Chains....203

Walller, Pierre (ESA/ESTEC), Valceschini, Raphael (ESA-ESTEC), Delporte, Jerome (CNES), Valat,
David (CNES)



14:00 — 15:40

TuBT4: Optical Clock Techniques

Room: Curacao 6/7/8

Chair: Curtis, Elizabeth Anne (National Physical Laboratory)

14:20-14:40

Strontium Optical Atomic Clocks in KL FAMO, Blue Detuned Lattice for Strontium

Atoms and Project of an Active Optical Clock with Cold Strontium Atoms....207

Bober, Marcin (Institute of Physics, Faculty of Physics, Astronomy and Informatics, Nicolaus
Copernicus University), Ablewski, Piotr (Institute of Physics, Faculty of Physics, Astronomy and
Informatics, Nicolaus Copernicus University), Bilicki, Slawomir (Institute of Physics, Faculty of Physics,
Astronomy and Informatics, Nicolaus Copernicus University), Borkowski, Jakub (Institute of Physics,
Faculty of Physics, Astronomy and Informatics, Nicolaus Copernicus University), Butt, Muhhamad Al
(Institute of Physics, Faculty of Physics, Astronomy and Informatics, Nicolaus Copernicus University),
Dziczek, Dariusz (Institute of Physics, Faculty of Physics, Astronomy and Informatics, Nicolaus
Copernicus University), Naroznik, Mateusz (Institute of Physics, Faculty of Physics, Astronomy and
Informatics, Nicolaus Copernicus University), Singh, Vijay (Institute of Physics, Faculty of Physics,
Astronomy and Informatics, Nicolaus Copernicus University), Tonoyan, Ara (Institute of Physics,
Faculty of Physics, Astronomy and Informatics, Nicolaus Copernicus University), Witkowski, Marcin
(Institute of Physics, University of Opole), Zawada, Michat (Faculty of Physics, Astronomy and
Informatics, Nicolaus Copernicus University)

14:40-15:20

Autobalanced Ramsey Spectroscopy (l)....209

Sanner, Christian (JILA), Huntemann, Nils (PTB), Lange, Richard (Physikalisch-Technische
Bundesanstalt), Tamm, Chritian (PTB), Peik, Ekkehard (Physikalisch-Technische Bundesanstalt)

15:40 — 16:00
Coffee Break
Room: Grand Sierra DE

16:00 — 18:00

TuPos: Poster Session 2

Room: Grand Sierra DE

Chair: Nelson, Craig (NIST)

Quinlan, Franklyn (National Institute of Standards and Technology)

TuPoS.1
Evidence for Simultaneous Growth and Saturation Mechanisms in Phononic Frequency Combs....210
Ganesan, Adarsh (University of Cambridge), Seshia, Ashwin (University of Cambridge)

TuPoS.2

Research on an Intelligent Atomic Clock System....213

Li, Xirui (Shanghai Astronomical Observatory, Chinese Academy of Scie), Li, Rongkai (Shanghai
Astronomical Observatory, CAS)

TuPoS.3

Effect of Lateral Electrode Size on Suppressing Spurious Modes in ZnO Thin Film Resonators....216
Zhao, Zinan (Rutgers University), Qian, Zhenghua (Nanjing University of Aeronautics and
Astronautics), Yong, Yook-kong (Rutgers University)



TuPoS.4

Reflective Strategy Based on Tether-Integrated Phononic Crystals for 10 MHz MEMS Resonator...
Bao, Feihong (University of Electronic Science and Technology of China), Bao, Jingfu (University of
Electronic Science and Technology of China), Li, Xinyi (University of Electronic Science and
Technology of China), Zhou, Xin (University of Electronic Science and Technology of China), Song,
Yamei (University of Electronic Science and Technology of China), Zhang, Xiaosheng (University of
Electronic Science and Technology of China)

TuPoS.5

Triple-Order Optimization for Q Enhancement of Piezoelectric MEMS Resonator....221

Zhou, Xin (University of Electronic Science and Technology of China), Bao, Jingfu (University of
Electronic Science and Technology of China), Bao, Feihong (University of Electronic Science and
Technology of China), Song, Yamei (University of Electronic Science and Technology of China), Zhang,
Xiaosheng (University of Electronic Science and Technology of China)

TuPoS.6

Development of Temperature-Stable RF Filters on Composite Substrates Based on a Single
Crystal LiTaO3 Layer on Silicon....225

Ballandras, Sylvain (frec|n|sys), Courjon, Emilie (frecnsys), Huyet, Isabelle (SOITEC), Baron, Thomas
(FEMTO-ST), Florent, Bernard (frecnsys), Drouin, Alexis (SOITEC), Daniau, William (FEMTO-ST),
Bousquet, Marie (CEA, LETI), Laroche, Thierry (frecnsys), Reinhardt, Alexandre (CEA-LETI), Butaud,
Eric (SOITEC), Lacroix, Cecile (SOITEC), Radu, lonut (SOITEC)

TuPoS.7

Numerical Simulation on Periodically Poled Lithium Niobate Transducers on Rotated Cuts....229
Matic, Alexandre (FEMTO-ST, UBFC, UMR-CNRS 6174, ENSMM), Baron, Thomas (FEMTO-ST),
Bassignot, Florent (Femto Engineering)

TuPoS.8

Acoustoelectric Amplification in Lateral-Extensional Composite Piezo-Silicon Resonant
Cavities....233

Mansoorzare, Hakhamanesh (University of Central Florida), Abdolvand, Reza (University of Central
Florida)

TuPoS.9
Characteristics of BAW Modes Harmonically Generated (f-2f-3f) in LINO3 SAW Devices....236
Pang, Xiangnan (Rutgers University), Yong, Yook-kong (Rutgers University)

TuPo0S.12

Ultra-Wide-Band Filters Based on Spurious-Free SHO Plate Wave Resonators Using LiNbO3....238
Zou, Jie (Resonant Inc.), Thorvaldsson, Thor (Resonant Inc.), Samadian, Sohrab (Resonant Inc.),
Plessky, Victor (Resonant Inc.), Hammond, Robert (Resonant)

TuPo0S.13

Laser Treatment of Crystal Blanks for the Modification of Properties of Resonators....244

Shen, Yaodong (Ningbo University), Zhang, YangYang (Ningbo University), Xie, Longtao (Ningbo
University), Wang, Ji (Ningbo University), Chao, Min-Chiang (TXC (Ningbo) Corporation), Shen, Julian
(TXC (Ningbo) Corporation)
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TuPoS.15

Temperature Compensation of a MEMs Oscillator Using a Multi-Dimensional Segmented
Polynomial Array....247

Esterline, John (Esterline Research and Design)

TuPoS.17

Cross-Hierarchical Design of Compact RF-MEMS Oscillator Circuits on a Silicon-Ceramic
Composite Substrate....251

Stegner, Johannes (Technische Universitat limenau), Fischer, Michael (Technische Universitat
limenau), Gropp, Sebastian (Technische Universitat llmenau), Stehr, Uwe (Technische Universitat
limenau), Muller, Jens (Technische Universitat Imenau), Hoffmann, Martin (Ruhr-Universitat Bochum),
Hein, Matthias (Technische Universitat limenau)

TuPo0S.18

Monolithic BAW Oscillator with Conventional QFN Packaging....255

Marigo | Ferrer, Eloi (Silterra Malaysia Sdn. Bhd.), Soundara-Pandian, Mohanraj (Silterra Malaysia Sdn.
Bhd.), Bin Jamil Din, Jazril (Silterra), Binti Roslan, Nor Shazwani (Silterra Malaysia Sdn. Bhd.), Fawzy,
Ali (Si-Ware Systems), Yasser, Ahmed (Si-Ware Systems), Atef, Mohamed (Si-Ware Systems),
Ahmed, Ayman (Si-Ware Systems)

TuPo0S.19

Quartz Crystal Resonator Used As an Optical Fabry-Perot Cavity....257

Rosenziveig, Kevin (FEMTO-ST), Bon, Jérémy (FEMTO-ST), Abbé, Philippe (FEMTO-ST), Soumann,
Valérie (FEMTO-ST), Cohadon, Pierre-Francois (UPMC), Passilly, Nicolas (FEMTO-ST), Galliou,
Serge (FEMTO-ST Institute)

TuPoS.23
A Novel Triple Inverter Design for CMOS Clocks and Oscillators....260
Wessendorf, Kurt (Sandia National Lab), Yen, Sean (Sandia National Lab)

TuPoS.24

Rubidium Pulsed Optically Pumped Clock for Space Industry....266

Belfi, Jacopo (Altran S.p.A. ltaly), Sapia, Adalberto (Leonardo), Micalizio, Salvatore (INRIM), Levi,
Filippo (Inrim), Calosso, Claudio Eligio (INRIM), Belloni, Marco (European Space Agency), Gozzelino,
Michele (INRIM), Arpesi, Piergiorgio (Leonardo), Gioia, Marina (Leonardo), Tuozzi, Alberto (ASI),
Romani, Romano (Leonardo), Marzoli, Nicholas (Positech)

TuPoS.26

Investigations on Microwave Power Shift in Compact Vapor-Cell Atomic Clock....269

Moreno, William (Université de Neuchatel), Pellaton, Matthieu (University of Neuchatel, Institut de
Physique, Laboratoire Temps-Fréquence (LTF)), Aimat, Nil (Laboratoire Temps-Fréquence, Université
de Neuchatel), Gharavipour, Mohammadreza (Laboratoire Temps-Fréquence, Institut de Physique,
Université de Neuchatel), Affolderbach, Christoph (University of Neuchatel), Mileti, Gaetano (University
of Neuchatel)

TuPo0S.27

Improve the Frequency Stabilization of Cs Fountain Clock’s Optical System with
Modulation Transfer Spectroscopy....272

Bai, Yang (National Time Service Center, Chinese Academy of Science)



TuPoS.28

A Novel Kind of Microwave Cavity with Low Temperature Sensitivity and High Uniformity for
POP Rubidium Frequency Standards....275

Wang, Kemu (University of Chinese Academy of Sciences,National Time Service Center, Chinese
Academy of Sciences), Zhi-Jing, Du (Chinese Acedemy of Sciences, National Time Service Center),
Tian, Yuan (National Time Service Center, Chinese Academy of Sciences), Yu, Zhijian (National Time
Service Center, Chinese Academy of Sciences), Zhang, Shougang (National Time Service
Canter,Chinese academy of Sciences)

TuPo0S.32

3D—-Printed Sensor for Unshielded Scalar Magnetometry Based on Nonlinear Magneto—Optical
Rotation with Amplitude Modulated Light....278

Zhang, Rui (National University of Defense Technology), Pang, Bo (Peking University), Ding, Yudong
(Peking University), Li, Wenhao (Peking University), Chen, Jingbiao (Peking University), Peng, Xiang
(Peking University), Guo, Hong (Peking University)

TuPo0S.36

Effect of Vapor Cell Variables on the Frequency Response of a Closed-Loop Magnetometer....281
Yang, Yucheng (Peking University), Chen, Jingbiao (Peking University), Peng, Xiang (Peking
University), Guo, Hong (Peking University)

TuPo0S.39
Machine Health Monitoring Using a Novel Low Cost Elastomer Based Vibration Sensor....283
Asutkar, Supriiya (IIT Bombay), Gupta, Dipti (IIT Bombay), Tallur, Siddharth (IIT Bombay)

TuP0S.40
Equivalent Force Analysis of a Schottky Depletion Layer MEMS Actuator....285
Dhope, Kiran (IIT Bombay), Tallur, Siddharth (IIT Bombay)

TuPoS.42

The Open Traceable Time Platform....287

Wouters, Michael John (National Measurement Institute Australia), Marais, Ernst Louis (National
Measurement Institute Australia), Sen Gupta, Amitava (The NorthCap University), bin Omar, Ahmad
Sahar (National Metrology Institute of Malaysia), Phoonthong, Piyaphat (National Institute of Metrology
Thailand)

TuPo0S.45

Further Evaluation of CGGTTS Time Transfer Software....289

Jaldehag, Kenneth (RISE Research Institutes of Sweden), Jarlemark, Per (RISE Research Institutes
of Sweden), Rieck, Carsten (RISE)

TuPoS.47
A Novel PPP Disciplined Oscillator....295
Ranningen, Ole Petter (Helse Vest IKT AS), Danielson, Magnus (Net Insight AB)

TuPo0S.48

Research on the BeiDou All-In-View of the NTSC....299

Gao, Zhe (National Time Service Center, Chinese Academy of Sciences), Bai, Shanshan (National
Time Service Center, Chinese Academy of Sciences)



TuPo0S.49

BDS in Challenge Environment Using CSAC....303

Li, Bo (Chinese Academy of Sciences), Li, Xiaohui (National Time Service Center, Chinese Academy
of sciences,)

TuPo0S.50

INRIM Multi GNSS All-In-View: Software and Results....307

Thai, Thanh Tung (Istituto Nazionale di Ricerca Metrologica), Signorile, Giovanna (Istituto Nazionale di
Ricerca Metrologica), Sesia, llaria (Istituto Nazionale di Ricerca Metrologica)

TuPoS.51

Evaluation of Fiber-Optic Time and Frequency Distribution System in a Coherent
Communication Network....310

Ebenhag, Sven-Christian (RISE Research Institutes of Sweden), Hedekvist, Per Olof (RISE), Rieck,
Carsten (RISE), Bergroth, Magnus (SUNET), Krehlik, Przemystaw (Akademia Goérniczo-Hutnicza),
Sliwczynski, Lukasz (Akademia Gorniczo-Hutnicza)

TuP0S.53

Transportable GNSS Calibrator with Improved Reference Signal Monitoring for the Calibration
of the Time of ESA's Deep Space Network....315

Feldmann, Thorsten (TimeTech GmbH), Schaefer, Wolfgang (TimeTech GmbH), Mejri, Sinda
(European Space Operations Centre (ESOC))

TuP0S.56
Preliminary Results of Active Optical Clock with Cavity-Length Stabilization....321
Shi, Tiantian (Peking University), Pan, Duo (Peking University), Chen, Jingbiao (Peking University)

TuPo0S.62

Intercontinental Comparison of Lattice Clocks Using a Broadband VLBI Technique....324

Ido, Tetsuya (National Institute of Information and Communications Technology), Hachisu, Hidekazu
(NICT), Nemitz, Nils (NICT), Takefuji, Kazuhiro (NICT), Ujihara, Hideki (NICT), Kawai, Eiji (NICT),
Ishijima, Hiroshi (NICT), Tsutsumi, Masanori (NICT), Ichikawa, Ryuichi (NICT), Sekido, Mamoru
(NICT), Pizzocaro, Marco (INRIM), Bregolin, Filippo (INRIM), Barbieri, P (INRIM), Levi, Filippo (Inrim),
Mura, A (INRIM), Clivati, Cecilia (INRIM), Cerreto, G (INRIM), Calonico, Davide (INRIM), Perini,
Federico (INAF), Maccaferri, G (INAF), Roma, M (INAF), Bortolotti, C (INAF), Negusini, M (INAF), Ricci,
R (INAF)

TuPoS.63

Progress Report of Yb Optical Clocks at KRISS....326

Heo, Myoung-Sun (KRISS), Kim, Huidong (KRISS), Park, Chang Yong (KRISS), Lee, WonKyu
(KRISS), Hong, Hyun-Gue (KRISS), Yu, Dai-Hyuk (KRISS)



TuPoS.64

Phase Noise Directely Measurement of Optical Second Harmonic Generation in MgO: PPLN
Waveguide Based on the 120-Degree Phase Difference Interferometer....328

Yang, Fei (Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences), Zhao,
Jiejun (Shanghai Institute of Optics and Fine Mechanics), Zhang, Xi (Shanghai Institute of Optics and
Fine Mechanics, Chinese Academy of Sciences), Feng, Zitong (Shanghai Institute of Optics and Fine
Mechanics, Chinese Academy of Sciences), Wu, Rui (Shanghai Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences), Cai, Haiwen (Shanghai Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences), Wei, Rong (Shanghai Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences), Wang, Dongjin (Key Laboratory of Electromagnetic Space Information,
Chinese Academy of Science, University of Science and Technology of China)

TuPo0S.65

Ultra-Stable Microwave Signal Generation with Er: Fiber-Based Optical Frequency Comb....330
Yan, Lulu (National Time Service Center, Chinese academy of Sciences), Zhao, Wenyu (National Time
Service Center), Zhang, Yanyan (National Time Service Center, Chinese academy of Sciences),
Zhang, Pan (National Time Service Center, Chinese academy of Sciences), Zhao, Cuichen (National
Time Service Center), Zhang, Xiaofei (National Time Service Center, Chinese Academy of Sciences),
Guo, Wenge (National Time Service Center, Chinese Academy of Sciences), Zhang, Shougang
(National Time Service Canter,Chinese academy of Sciences), Jiang, Haifeng (National Time Service
Center)

TuPo0S.66

All Polarization-Maintaining Fiber Laser for Femtosecond Pulse Generation at NTSC....333
Zhang, Pan (National Time Service Center, Chinese academy of Sciences), Zhang, Yanyan (National
Time Service Center, Chinese academy of Sciences), Yan, Lulu (National Time Service Center,
Chinese academy of Sciences), Quan, Honglei (University of Chinese Academy of Sciences), Rao,
Bingjie (National Time Service Center, Chinese academy of Sciences), Zhang, Shougang (National
Time Service Canter,Chinese academy of Sciences), Jiang, Haifeng (National Time Service Center)

TuPoS.67

Optical Fiber Spool with Ultralow Acceleration Sensitivity....336

Huang, Junchao (Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Science),
Wang, Lingke (Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Science), Duan,
Yifei (Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Science), Huang, Yafeng
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Science), Ye, Meifeng
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Science), Liu, Liang (Shanghai
Institute of Optics and Fine Mechanics, Chinese Academy of Science), Li, Tang (Shanghai Institute of
Optics and Fine Mechanics, Chinese Academy of Science)

TuPo0S.68

Laser System for the LISA Mission....339

Karlen, Lauriane (CSEM), Kundermann, Stefan (CSEM), Torcheboeuf, Nicolas (CSEM), Obrzud,
Ewelina (CSEM), Bennés, Jonathan (CSEM), Droz, Fabien (CSEM), Onillon, Emmanuel (CSEM),
Lecomte, Steve (CSEM), Portuondo-Campa, Erwin (CSEM), Savchenkov, Anatoliy (OEwaves),
Williams, Skip (OEwaves), Matsko, Andrey (OEwaves)



TuPoS.72

Interactions of Ultra-Cold Alkaline-Earth-Like and Alkali Atoms with Light....341

Witkowski, Marcin (Institute of Physics, University of Opole), Bober, Marcin (Institute of Physics, Faculty
of Physics, Astronomy and Informatics, Nicolaus Copernicus University), Bilicki, Slawomir (Institute of
Physics, Faculty of Physics, Astronomy and Informatics, Nicolaus Copernicus University), Munoz-
Rodriguez, Rodolfo (nstitute of Physics, Faculty of Physics, Astronomy and Informatics, Nicolaus
Copernicus University, Grudziadzka 5, 87-100 Torun,), Singh, Vijay (Institute of Physics, Faculty of
Physics, Astronomy and Informatics, Nicolaus Copernicus University), Butt, Muhhamad Ali (Institute of
Physics, Faculty of Physics, Astronomy and Informatics, Nicolaus Copernicus University), Tonoyan,
Ara (Institute of Physics, Faculty of Physics, Astronomy and Informatics, Nicolaus Copernicus
University), Dziczek, Dariusz (Institute of Physics, Faculty of Physics, Astronomy and Informatics,
Nicolaus Copernicus University), Ciurylo, Roman (Faculty of Physics, Astronomy and Informatics,
Nicolaus Copernicus University), Zawada, Michat (Faculty of Physics, Astronomy and Informatics,
Nicolaus Copernicus University)

TuPoS.75

A Multi-Frequency Approach to the Definition of a Frequency Standard Using 176Lu+....343
Arnold, Kyle (National University of Singapore), Kaewuam, Rattakorn (National University of
Singapore), Tan, Ting Rei (National University of Singapore), Barrett, Murray (National University of
Singapore)

TuPo0S.80

Blue Microlasers for Metrology Applications....347

Matsko, Andrey (OEwaves), Savchenkov, Anatoliy (OEwaves), Eliyahu, Danny (OEwaves Inc), Seidel,
David (OEwaves Inc), Williams, Skip (OEwaves)

18:00 — 20:00
Exhibitor Event
Room: Grand Sierra DE




TECHNICAL PROGRAM: WEDNESDAY

7:00 - 16:00
Registration

8:40 — 10:00

Plenary Session 3: Morgan Mitchell (ICFO-The Institute of Photonic Sciences)
Sensing with Squeezed and Entangled States of Light and Atoms

Room: Grand Sierra FGHI

Chair: Kitching, John (NIST)

10:00 — 10:40
Coffee Break
Room: Grand Sierra DE

10:40 - 12:20

WeAT1: Piezoelectric Microsystems
Room: Bonaire 5/6

Chair: Yong, Yook-kong (Rutgers University)

11:20-11:40

Active Enhancement in the kt2-Q of Two-Port AIN Resonators for Low-Loss Filtering....350

Xu, Changting (Qaulcomm Technologies, Inc), Kochhar, Abhay (Carnegie Mellon University), Piazza,
Gianluca (Carnegie Mellon University)

11:40-12:00

Low Loss Non Reciprocal Filter for Miniaturized RF-Front-End Platforms....353

Pirro, Michele (Northeastern University), Cassella, Cristian (Northeastern University), Michetti,
Giuseppe (Northeastern University), Rinaldi, Matteo (Northeastern University)

10:40 — 12:20

WeAT2: Miniature Atomic Clocks

Room: Bonaire 7/8

Chair: Affolderbach, Christoph (University of Neuchatel)

11:00-11:20

A CPT-Based Miniature Atomic Clock Testbed....356

Haiji, Mohsin (National Physical Laboratory), Patel, Pravin (National Physical Laboratory), Donnellan,
Sean (National Physical Laboratory), Langham, Conway (National Physical Laboratory), Gill, Patrick
(National Physical Laboratory)

12:00-12:20

A Versatile Testbed for CubeSat Atomic Clock Development: EOM vs Laser Current Modulation....358
Warren, Zachary (The Aerospace Corporation), Kettering, Hunter (The Aerospace Corporation), lonov,

Pavel (The Aerospace Corporation), Stapleton, Andrew (The Aerospace Corporation), Camparo,
James (The Aerospace Corporation)



10:40 - 12:20

WeAT3: T/F Dissemination |

Room: Curacao 2/3/4

Chair: Defraigne, Pascale (Royal Observatory of Belgium)

10:40-11:00

Using Low-Cost Receivers for Multi-GNSS Time Transfer....363

Wouters, Michael John (National Measurement Institute Australia), Marais, Ernst Louis (National
Measurement Institute Australia)

11:00-11:20

Performance Comparison between Network Time Security Protocol Drafts....368

Langer, Martin (Ostfalia University of Applied Sciences), Teichel, Kristof (Physikalisch-Technische
Bundesanstalt), Sibold, Dieter (Physikalisch-Technische Bundesanstalt), Bermbach, Rainer (Ostfalia
University of Applied Sciences)

11:40-12:00

An Uncertainty Study on Traceable Frequency and Time with Disciplined Oscillators for
Metrology and Financial Sectors....375

Piester, Dirk (Physikalisch-Technische Bundesanstalt), Bauch, Andreas (PTB), Polewka, Thomas
(Physikalishc-Technische Bundesanstalt), Staliuniene, Egle (Physikalisch-Technische Bundesanstalt),
Teichel, Kristof (Physikalisch-Technische Bundesanstalt)

10:40 - 12:20

WeAT4: Optical Frequency Combs

Room: Curacao 6/7/8

Chair: Margolis, Helen (National Physical Laboratory)

11:40-12:00

Transfer of Spectral Purity between Four Wavelengths at the 10E-18 Level....379
Alvarez-Martinez, Héctor (Real Instituto Y Observatorio De La Armada), Baerentsen, Christian (Niels
Bohr Institute), Le Coq, Yann (LNE-SYRTE - Observatoire De Paris), Le Targat, Rodolphe
(Observatoire De Paris)

12:20 — 14:00
Lunch
Room: Grand Sierra FGHI

14:00 -16:00

WeBT1: Frequency Measurements and Phase Noise
Room: Bonaire 5/6

Chair: Hati, Archita (NIST)

14:00-14:20

Progress and Undersampling in Digital Optical Frequency Control....381

Denis, Séverine (FEMTO-ST), Marechal, Baptiste (FEMTO-ST), Goavec Mérou, Gwenhaél (FEMTO-
ST), Millo, Jacques (FEMTO-ST, UBFC, CNRS, ENSMM), Bourgeois, Pierre-Yves (FEMTO-ST)



14:20-14:40

Digital Instrumentation for Phase-Coherent Frequency Transfer Over 300 Km Fiber Link....384
Cardenas-Olaya, Andrea Carolina (INRiM), Tampellini, Anna (INRiM), Clivati, Cecilia (INRIM),
Micalizio, Salvatore (INRIM), Calosso, Claudio Eligio (INRIM)

14:40-15:00

Phase-Noise and Amplitude-Noise Measurement of DACs and DDSs....386

Calosso, Claudio Eligio (INRIM), Cardenas-Olaya, Andrea Carolina (INRiM), Rubiola, Enrico (FEMTO-
ST Institute)

15:00-15:20

Ultra-Low Phase Noise and Frequency Agile X-Band Frequency Synthesizer Based on a Phase
Locked Optoelectronic Oscillator....388

Peng, Huanfa (Peking University), Guo, Rui (Peking University), Xu, Yongchi (Peking University), Du,
Huayang (Peking University), Chen, Jingbiao (Peking University), Chen, Zhanyuan (Peking University)

15:20-15:40

Long-Term Performance of a Space-System OCXO....391

Hudson, Andrew (The Aerospace Corporation), lyanu, Gebriel (The Aerospace Corporation), Wang,
He (The Aerospace Corporation), Bloch, Martin (Frequency Electronics, Inc), McClelland, Thomas
(Frequency Electronics, Inc), Terracciano, Louis (Frequency Electronics, Inc)

15:40-16:00
A Fresh Look at the Design of Low Jitter Hard Limiters....396
Kinali, Attila (Max Planck for Informatics)

14:00 -16:00

WeBT2: Vapour-Cell Spectroscopy and Laser Locking
Room: Bonaire 7/8

Chair: Mileti, Gaetano (University of Neuchatel)

14:00-14:20

Amplitude Dependence on Probe Frequency Detuning in Faraday-Rotation Alkali Atomic
Magnetometers....400

Yang, Yucheng (Peking University), Chen, Jingbiao (Peking University), Peng, Xiang (Peking
University), Guo, Hong (Peking University)

14:40-15:00

Exploring Dual-Frequency Sub-Doppler Spectroscopy for a Cs Microcell-Based Optical
Frequency Reference....402

Petersen, Michael (FEMTO-ST), Coget, Grégoire (FEMTO-ST), Maurice, Vincent (NIST), Gorecki,
Christophe (FEMTO-ST), Passilly, Nicolas (FEMTO-ST), Boudot, Rodolphe (FEMTO-ST), Brazhnikov,
Denis (Institute of Laser Physics)

15:20-15:40

Two-Photon Imaging of a Magneto-Optical Trap in a Micro-Fabricated Cell for Cold-Atom
Sensors....404

McGilligan, James Patrick (National Institute of Standards and Technology), Moore, Kaitlin (National
Institute of Standards and Technology), Boudot, Rodolphe (FEMTO-ST), Griffin, Paul F. (University of
Strathclyde), Arnold, Aidan Shaun (University of Strathclyde), Riis, Erling (University of Strathclyde),
Donley, Elizabeth A. (NIST), Kitching, John (NIST)



15:40-16:00

MacV: VCSELs for Miniature Atomic Clocks....406

Zaouris, Dimitrios (National Physical Laboratory), Knapp, Martin (National Physical Laboratory), Haji,
Mohsin (National Physical Laboratory), Gill, Patrick (National Physical Laboratory), Eddie, lain (CST
Global Ltd), McKee, Andrew (CST Global Ltd), Shutts, Samuel (Cardiff University), Smowton, Peter
(Cardiff University), Meredith, Wyn (Compound Semiconductor Centre), Powell, Denise (Compound
Semiconductor Centre)

14:00 -16:00

WeBT3: T/F Dissemination Il
Room: Curacao 2/3/4

Chair: Waller, Pierre (ESA/ESTEC)

15:00-15:20

CLONETS - Clock Network Services Optical-Fibre Network for Clock Services in Europe :
Recent Progress....408

Pottie, Paul-Eric (LNE-SYRTE Observatoire De Paris), Bogacki, Wojbor (PSNC), Turza, Krzysztof
(PSNC), Binczewski, Artur (PSNC), Bookjans, Eva (Observatoire De Paris), Tuckey, Philip
(Observatoire De Paris), Calonico, Davide (INRIM), Clivati, Cecilia (INRIM), Levi, Filippo (Inrim),
Krehlik, Przemystaw (Akademia Gorniczo-Hutnicza), Sliwczynski, Lukasz (Akademia Gorniczo-
Hutnicza), Grosche, Gesine (Physikalisch-Technische Bundesanstalt (PTB)), Schnatz, Harald (PTB),
Holzwarth, Ronald (Max-Planck Institute for Quantum Optics), Lessing, Maurice (Menlo Systems),
Desruelle, Bruno (Muquans), Whibberley, Peter (National Physical Laboratory), Kronjaeger, Jochen
(NPL), Quintin, Nicolas (RENATER), Camisard, Emilie (RENATER), Amy-Klein, Anne (Université Paris
13 - CNRS), Stefl, Jifi (Optokon A.s), Smotlacha, Vladimir (CESNET), Nogas, Pawel (PikTime),
Urbaniak, Robert (Piktime), Campanella, Mauro (Consortium GARR), Cip, Ondrej (ISI), Saint-Jalm,
Sarah (Menlo Systems GmbH), Guillou-Camargo, Fabiola (MUQUANS), Lautier-Gaud, Jean
(MuQuans), Laier English, Elizabeth (NPL), Diaz, Javier (Seven Solution S.L), Ros, Eduardo
(SevenSols), Galardini, Alessandro (TOP-IX), Seeds, Alwyn (University College London), Radil, Jan
Radil (CESNET)

15:20-15:40

Time Over Fiber for Science and Industry....412

Calonico, Davide (INRIM), Clivati, Cecilia (INRIM), Mura, A (INRIM), Gertosio, Martina
(INRIM), Levi, Filippo (Inrim), Galardini, Alessandro (TOP-I1X), Frittelli, Matteo (TOP-IX)

14:00 -16:00

WeBT4: Optical Clocks and Fundamental Physics

Room: Curacao 6/7/8

Chair: Peik, Ekkehard (Physikalisch-Technische Bundesanstalt)

14:20-14:40

DAMNED - DArk Matter from Non Equal Delays New Test of the Fundamental Constants
Variation....414

Savalle, Etienne (SYRTE), Wolf, Peter (SYRTE, CNRS)

16:00 — 17:00
Break




16:00 — 17:00
Student Reception
Room: Curacao 1

17:00 — 22:00
Gala Dinner: The Kennedy Space Center
Buses leave promptly at 5:00 PM




TECHNICAL PROGRAM: THURSDAY

7:00 - 13:00
Registration

8:40 - 10:20

ThAT1: Advanced Microacoustics
Room: Bonaire 5/6

Chair: Reinhardt, Alexandre (CEA-LETI)

9:00-9:20

Support Transducer Enabled Single-Resonator Channel-Select Filters....417

Pillai, Gayathri (National Tsing Hua University), Chen, Chao-Yu (National Tsing Hua University), Li,
Sheng Shian (National Tsing Hua University)

9:20-9:40
On the Coupling Coefficient of ScyAl1-yN-Based Piezoelectric Acoustic Resonators....419
Zhao, Xuanyi (Northeastern University), Cassella, Cristian (Northeastern University)

9:40-10:00

Thickness-Harmonic Cross-Sectional Quasi Lamé Modes in Composite Piezo-Silicon
Resonators....423

Shabhraini, Sarah (University of Central Florida), Mansoorzare, Hakhamanesh (University of Central
Florida), Abdolvand, Reza (University of Central Florida)

10:00-10:20
High-Q X-Band Aluminum Nitride Combined Overtone Resonators....426
Chen, Guofeng (Northeastern University), Rinaldi, Matteo (Northeastern University)

8:40 - 10:20

ThAT2: Magnetic Resonance and Microwave lon Clocks
Room: Bonaire 7/8

Chair: Burt, Eric (Jet Propulsion Laboratory)

8:40-9:00

Enhanced Stability in Micro Mercury Trapped lon Clock....429

Hoang, Thai (Jet Propulsion Laboratory), Chung, Sang (Jet Propulsion Laboratory,), Le, Thanh (Jet
Propulsion Lab), Prestage, John (Caltech/JPL), Yi, Lin (California Institute of Technology), Tjoelker,
Robert (Caltech Jet Propulsion Laboratory), Yu, Nan (Jet Propulsion Laboratory)

9:00-9:20

Progress towards a Commercial 171Yb+ Microwave Atomic Frequency Standard....431

Tallant, Jonathan (Microsemi, a Microchip Company), Noble, Jay (Microsemi, a Microchip Company),
Guan, David (Microsemi, a Microchip Company), Dao, Nakri (Microsemi, a Microchip Company),
Overstreet, K. Richard (Microsemi, a Microchip Company)

10:00-10:20

Progress towards a Cadmium lon Microwave Clock: Improvement of the Signal-ToNoise Ratio
of the Clock Signal Based on Sympathetic Cooling....437

Zuo, Yani (Tsinghua university), Han, Jize (Tsinghua University), Zhang, Jianwei (TSINGHUA
UNIVERSITY)



8:40 - 10:20

ThAT3: Fiber Network Applications
Room: Curacao 2/3/4

Chair: Calonico, Davide (INRIM)

08:40-09:20

Earthquakes Detection with Optical Fibers (l)....439

Clivati, Cecilia (INRIM), Marra, Giuseppe (NPL), Baptie, Brian (BGS), Kronjaeger, Jochen (NPL), Levi,
Filippo (Inrim), Luckett, Richard (BGS), Mura, A (INRIM), Robinson, Stephen (NPL), Wright, Louise
(NPL), Xuereb, André (University of Malta), Calonico, Davide (INRIM)

09:20-09:40

REFIMEVE+ : Optical Frequency Dissemination Over 2x1300 Km of a Telecom Network....441
Cantin, Etienne (LNE-SYRTE, Observatoire De Paris), Lopez, Olivier (Laboratoire De Physique Des
Lasers), Amy-Klein, Anne (Université Paris 13 - CNRS), Chardonnet, Christian (Laboratoire De
Physique Des Lasers), Tonnes, Mads (Observatoire De Paris), Meynadier, Frédéric (Observatoire De
Paris), Pottie, Paul-Eric (LNE-SYRTE Observatoire De Paris), Quintin, Nicolas (RENATER), Camisard,
Emilie (RENATER), Santarelli, Giorgio (LP2N), Guillou-Camargo, Fabiola (MUQUANS), Menoret,
Vincent (MUQUANS), Desruelle, Bruno (Muquans)

10:00-10:20

Optical Fiber Trans-National Time Transfer for Comparing Two UTC Realisations....444

Dierikx, Erik (VSL), Xie, Yan (VSL), Veghel, Marijn van (VSL), Koelemeij, Jeroen (OPNT), Tour, Chantal
van (OPNT), Savencu, Adrian (OPNT), Weber, Jos (CGl), Plantinga, Arjen (CGl), Burger, Bernd (CGl),
Waller, Pierre (ESA/ESTEC), Valceschini, Raphael (ESA-ESTEC), Coutereel, Frank (FOD Economie,
SMD), Piree, Hugo (FOD Economie, SMD)

8:40 - 10:20

ThAT4: Stable Lasers

Room: Curacao 6/7/8

Chair: Legero, Thomas ( Physikalisch-Technische Bundesanstalt (PTB))

8:40-9:00

Laser Frequency Stabilization Based on Spectral-Hole Burning Using Double-Heterodyne
Detection....446

Galland, Nicolas (Univ. Grenoble Alpes, CNRS Grenoble INP and Institut Néel), Luci¢, Nemanja (LNE-
SYRTE, Observatoire de Paris), Fang, Bess (LNE-SYRTE, Observatoire de Paris), Alvarez-Martinez,
Héctor (Real Instituto y Observatorio de la Armada), Le Targat, Rodolphe (Observatoire de Paris),
Ferrier, Alban (PSL Research University, Chimie ParisTech, CNRS Institut de Recherche de Chimie
Paris), Goldner, Philippe (PSL Research University, Chimie ParisTech, CNRS Institut de Recherche
de Chimie Paris), Seidelin, Signe (Univ. Grenoble Alpes, CNRS Grenoble INP and Institut Néel), Le
Coq, Yann (LNE-SYRTE - Observatoire de Paris)

9:20-9:40

Crystalline Coating Loss Angle Measurement Via Mechanical Ringdown on Large-Area Samples...

Cole, Garrett (Crystalline Mirror Solutions LLC), Penn, Steven (Hobart and William Smith Colleges),
Kinley-Hanlon, Maya (American University), MacMillan, lan (Georgetown University), Heu, Paula
(Crystalline Mirror Solutions LLC), Follman, David (Crystalline Mirror Solutions LLC), Deutsch,
Christoph (Crystalline Mirror Solutions GmbH), Harry, Gregg (American University)

448



9:40-10:00

Linear Zeeman Effect on lodine-Based Frequency Stabilized Laser....450

Barbarat, Joannes (SYRTE / Observatoire De Paris), Gillot, Jonathan (SYRTE / Observatoire De Paris),
Alvarez-Martinez, Héctor (LNE-SYRTE, Observatoire De Paris), Le Targat, Rodolphe (Observatoire
De Paris), Pottie, Paul-Eric (LNE-SYRTE Observatoire De Paris), Tuckey, Philip (Observatoire De
Paris), Acef, Ouali (CNRS / Observatoire De Paris), Hrabina, Jan (ISI / Academy of Sciences of the
Czech Republic), Pham Minh, Tuan (ISI/ Academy of Sciences of the Czech Republic)

10:20 — 10:40
Coffee Break
Room: Grand Sierra DE

10:40 — 12:20

ThBT1: Quartz and MEMS Oscillators
Room: Bonaire 5/6

Chair: Kubena, Randall (HRL Labs)

11:20-11:40

A 300-500 MHz Tunable Oscillator Exploiting Ten Overtones in Single Lithium Niobate
Resonator....453

Kourani, Ali (University of lllinois at Urbana Champaign), Lu, Ruochen (University of Illinois at Urbana-
Champaign), Gao, Anming (University of lllinois at Urbana-Champaign), Gong, Songbin (University of
lllinois at Urbana Champaign)

11:40-12:00

A Low-Power Deterministic Approach to Jitter Suppression in MEMS-Based Real-Time Clocks....457
Mussi, Giorgio (Politecnico di Milano), Frigerio, Paolo (Politecnico di Milano), Gattere, Gabriele
(STMicroelectronics), Langfelder, Giacomo (Politecnico di Milano)

12:00-12:20

Polysilicon MEMS Resonator for 28-MHz Oscillators....461

Mussi, Giorgio (Politecnico di Milano), Carrara, Mattia (Politecnico di Milano), Gattere, Gabriele
(STMicroelectronics), Langfelder, Giacomo (Politecnico di Milano)

10:40 — 12:20

ThBT2: Physical Sensors

Room: Bonaire 7/8

Chair: Popa, Laura (Analog Devices)

11:00-11:20

Very High-Q Resonant MEMS for Liquid-Phase Bio-Sensing....464

Mansoorzare, Hakhamanesh (University of Central Florida), Moradian, Sina (University of Central
Florida), Abdolvand, Reza (University of Central Florida)

11:20-11:40
Ultra-Fine Particulate Detection Using Mode-Localised MEMS Resonators....467
Chellasivalingam, Malar (University of Cambridge), Kalberer, Markus (University of Cambridge)



10:40 - 12:20

ThBT3: Time Scales and Algorithms
Room: Curacao 2/3/4

Chair: Levine, Judah (NIST)

10:40-11:00

Generating a Real-Time Time Scale with an Ensemble Clock and a Primary Frequency Standard...

Galleani, Lorenzo (Politecnico di Torino), Signorile, Giovanna (Istituto Nazionale di Ricerca
Metrologica), Valerio, Formichella (INRIM), Sesia, llaria (Istituto Nazionale di Ricerca Metrologica)

10:40 — 12:20

ThBT4: Lattice Clocks Il

Room: Curacao 7/8/9

Chair: Lodewyck, Jérdme (LNE-SYRTE, Observatoire De Paris)

11:20-11:40

Status Report on an 171Yb Optical Lattice Clock at NMIJ....474

Kobayashi, Takumi (National Metrology Institute of Japan), Akamatsu, Daisuke (National Metrology
Institute of Japan), Hisai, Yusuke (Yokohama National University), Tanabe, Takehiko (National
Metrology Institute of Japan), Inaba, Hajime (National Metrology Institute of Japan), Suzuyama,
Tomonari (National Metrology Institute of Japan), Hong, Feng-Lei (Yokohama National University),
Hosaka, Kazumoto (National Metrology Institute of Japan), Yasuda, Masami (National Institute of
Advanced Industrial Science and Technology (AIST))

11:40-12:00
Background Gas Collisional Shift on Lattice-Trapped Strontium Atoms....476
Ximenez Rodrigues Alves, Bruno (Observatoire de Paris)

14:00 - 18:00
Optional Tour: Wild Florida
Buses leave promptly at 2:00 PM

472





