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Research Interest  

My main interest is quantum precision measurements based on photon-atom 
interactions, including spin squeezing, quantum entanglement, quantum non-

demolition measurements, nonlinear interferometry, squeezed light probing and 
related topics. 

Work Experience 

Professor           Sep./2018 – Now  

Quantum metrology group, Hangzhou Dianzi University, Hangzhou, China 

Project Leader: Quantum noise performance of atomic magnetometer. 

Research Fellow     Mar. /2016 – Jun.2018            ICFOnest + Marie Curie Cofund fellowship 

Atomic quantum optics group, ICFO, Barcelona, Spain. Advisor: Prof. Morgan 

W. Mitchell.                

Project Leader: Generation and manipulation of structured quantum spin 

correlations in Rb-87 atomic ensembles. 

Postdoc researcher   Sep. /2015 – Sep. /2018               

Quantum information with cold atoms and non-classical light group, ICFO, 

Barcelona, Spain. Advisor: Prof. Morgan W. Mitchell. 

Joint Project: Squeezed light magnetometer. 

Academic Education 

Ph.D.              Sep. /2011-Jun. /2015                   Ph.D. obtained in 2015 

State Key Laboratory of Precision Spectroscopy, East China Normal University, 

Shanghai, China. Advisor: Prof. Weiping Zhang. 

Thesis title: Quantum Correlated Interferometer with Four-Wave Mixing in an 

Atomic Ensemble. 

Visiting master’s    June/2009-June/2010             

Institute of Physics, Chinese Academy of Sciences, Beijing, China.  

Advisor: Prof. Ruquan Wang 

Joint project: Atomic magnetometer 

Master’s           Sep. /2008-Jun./2011                     Master’s Degree obtained in 2011  

Department of Physics, Henan Normal University, Xinxiang, China. 

Advisor: Prof. Hui Jing 

Research Expertise  
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W. Mitchell, Sensitivity, quantum limits, and quantum enhancement of noise spectroscopies, 
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9. Vito Giovanni Lucivero, Ricardo Jiménez-Martínez, Jia Kong, and Morgan W. Mitchell, 
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Physical Review A 93, 053802 (2016). 

10. JING Hui and KONG Jia, Coherent assembly of ultra-cold polyatomic molecules: two-channel 
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B. Research projects and grants (Top 4) 

1. Title: Generation and manipulation of structured quantum spin correlations in 87Rb atomic 

ensembles (ICFOnest + Marie Curie Cofund fellowship); P.I.: Jia Kong; Dates: 2016/03/01-

2018/02/28. 

2. Title: Fostering Project for National Top Hundred Doctoral Dissertations (No.PY2013006); 

P.I.: Jia Kong; Dates 01/06/2013-01/06/2015. 

3. Title: Atomic Quantum Metrology (ERC Starting Grant); Role: Post-doctoral researcher; P.I.: 

Morgan W. Mitchell; Dates: 01/01/2012- 31/12/2016. 

4. Title: Quantum simulations of insulators and conductors (Future and Emerging Technologies 

Proactive); Role: Post-doctoral researcher; P.I.: Morgan W. Mitchell; Dates: 01/03/2015- 

28/02/2019. 

C. Conference contributions (International ORAL presentation) 

1. Title: High-density alkali vapours: a new platform for ensemble quantum optics; 

Conference: 25th Central European Workshop on Quantum Optics, Malloca, Spain (2018). 

2. Title: SERF-regime ensembles for quantum optics;  

Conference: Hot Atomic Vapor Workshop, Stuttgart, Germany (2018). 

3. Title: Hot, dense atomic media for measurement-based quantum optical technologies;  

Conference: 5th conference on quantum information in Spain, Barcelona, Spain (2019). 

D. Awards and recognition (Top 4) 

1. ICFOnest + Marie Curie Cofund fellowship (2016). 

2. Outstanding Graduate of Shanghai (2015). 

3. National Scholarship for Postgraduate/Graduate students (2013). 

4. Merit Graduate Student of East China Normal University (2013). 

Research Experience 

I am currently working at Hangzhou Dianzi University with a full professor position, and building the 

quantum optics and precession measurements lab with Quantum metrology team. 
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I was leading a very ambitious project, which aims to beat all records for an important but difficult task 

– the Generation of Entanglement, as a research fellow in Prof. Morgan W. Mitchell’s group at ICFO. The 

main task is using quantum optical techniques, in particular quantum non-demolition (QND) measurements, 

to generate nonlocal singlet-type entanglement in a hot and strongly-interacting atomic system. To achieve 

this goal, together with another postdoc researcher, we have constructed a new QND measurement system, 

incorporating a far better level of magnetic shielding, field and gradient controls, a well calibrated hot, high-

density atomic vapour ensemble, implemented quantum-limited spin readout and efficient Bayesian signal 

recovery methods. To boost both the spin interaction and coherence time, we push the atoms working into 

spin-exchange relaxation free (SERF) regime which has been translated into orders-of-magnitude 

improvements in sensitivity of optical magnetometry. However, it is the first time to harness the physics of 

SERF-regime for atomic ensemble quantum optics and the success opens a new platform for quantum optics. 

So far, we have been able to observe at least 2.3 x 1013 of the 5.3 x 1013 participating atoms entering 

entanglement states, which exceeds the current records for entanglement generation by about two orders of 

magnitude. However, we have achieved the most important results of the project, the work is not finished 

yet. There are still some questions we want to answer and work on. For example, what is the limitation of 

spin squeezing degree, and what is the spin dynamics in SERF regime from the first principle. For the next 

5 years, I would like to establish myself as an independent researcher and lead a group working on this new 

platform – high dense atomic system, to explore it’s applications in quantum sensing and quantum 

simulations. 

Before leading this project, I have been working in the same group as a postdoc. I joined the experiment 

project Optical Magnetometry Beyond the Standard Quantum Limits. This project implements some 

proposals to surpass the photon shot noise limit for magnetic field detection. Working as a magnetometer, 

the probe laser has to be tuned far away from atomic resonance line and working with a squeezed light, the 

frequency has to maintain long-term stability very well. My main contribution to this project is the 

developing of a new, flexible and cheap locking system to stabilize laser frequency at any detuning. With 

this locking system and the squeezed probe, we have shown the enhancement of spin noise spectroscopy 

with squeezed light.   

During my PhD studies, I worked on the SU(1 ,1) Photon Correlation Interferometer project in Prof. 

Weiping Zhang’s group at East China Normal University. We built up an optical nonlinear interferometer 

based on cascaded four-wave mixing (FWM) process where the first FWM was used to generate two-mode 

squeezed state, and the second one to recombine the two modes and accomplish a nonlinear interferometer. 

We characterized and optimized the visibility of this interferometer and studied its noise performance. We 

showed that the output signal to noise ratio has been improved by a factor of two compared to the linear or 

conventional interferometer, which may help LIGO project to overcome quantum noise. Furthermore, by 

controlling the relative phase between the intermediate signal and idler mode, we could manipulate the 

quantum correlations to realize a low noise amplifier at a dark fringe or to observe squeezing enhancement 

at a bright fringe.  

During my master’s studies, I had both theoretical and experimental research experience in quantum 

optics. For the first two years, I did a theoretical study about combining ultra-cold molecules by using 

quantum super-chemistry at Henan Normal University. Then as a visiting-master’s student, I worked on 

Unshielded Three-axis Vector Atomic Magnetometer project in Ruquan Wang’s group at the Institute of 

Physics, Chinese Academy of Sciences.  


