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Avalanche dynamics in a pile of rice. Nature 379, 49 (1996)
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Avalanche
-occurrence:
slope decreases

» Critical slope ¢«

T,
f&%
O.m%
c

omd
= O ¢
=5 =
dm%.
< g8
(7))

=
oY
i
82
IR
s
©
S
0
i
=
<
k-
=
O
U
A

1. Sand pile model (/P HEEEY)

" nEnms




" nEnms

R
i
i
s
wB
2
¥
2
™M

10



"= mamEy

HBLRE
sqimm  BAE BERE
sl N
(/

v e FLelE
v IRENFERNTF 1S

v SHEEH

\-

b

v Rt EiE7]

v eE ERISTE
v TRREEERPIAES

11



"= BT

Part 1: BEERFIEEEHIZFIEE]

Dong-Sheng Ding et al. PRX. 10, 021023 (2020) 12



FRs=

|83 Selected for a Viewpoint in Physics
PHYSICAL REVIEW LETTERS

PRL 108, 023602 (2012)

week ending
13 JANUARY 2012

S

Collective Quantum Jumps of Rydberg Atoms

Tony E. Lee,1 H. Hiiffner,2 and M. C. Cross'
lDepm‘fmem of Physics, California Institute of Technology, Pasadena, California 91125, USA
2[)(77{{111)1()11? of Physics, University of California, Berkeley, California 94720, USA
(Received 29 September 2011; published 9 January 2012)

We study an open quantum system of atoms with a long-range Rydberg interaction, laser driving, and
spontaneous emission. Over time, the system occasionally jumps between a state of low Rydberg
population and a state of high Rydberg population. The jumps are inherently collective. and in fact,
exist only for a large number of atoms. We explain how entanglement and quantum measurement enable

the jumps, which are otherwise classically forbidden.
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PRL 111, 113901 (2013) PHYSICAL REVIEW LETTERS 13 SEPTEMBER 2013

Nonequilibrium Phase Transition in a Dilute Rydberg Ensemble

C. Carr, R. Ritter, C.G. Wade, C. S. Adams, and K. J. Weatherill
Department of Physics, Joint Quantum Centre (JQC) Durham-Newcastle, Durham University,
South Road, Durham DHI 3LE, United Kingdom
(Received 28 March 2013; published 10 September 201 3)
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PHYSICAL REVIEW X 10, 021023 (2020)

Featured in Physics

Phase Diagram and Self-Organizing Dynamics in a Thermal Ensemble
of Strongly Interacting Rydberg Atoms

Dong-Sheng Ding*i:',l'z‘* Hannes Busche,™* Bao-Sen Shi,'*’ Guang-Can Guo,"” and Charles S. Adams™*
'Key Laboratory of Quantum Information, University of Science and Technology of China,
Hefei, Anhui 230026, China
2.S‘.\'rzergetic Innovation Center of Quantum Information and Quantum Physics,
University of Science and Technology of China, Hefei, Anhui 230026, China
3Department of Physics, Joint Quantum Centre (JQC) Durham-Newcastle,
Durham University, South Road, Durham DHI 3LE, United Kingdom
*Department of Physics, Chemistry and Pharmacy, University of Southern Denmark,
5230 Odense M, Denmark
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A 3D array of 100 x 100 x 100 cells
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VIEWPOINT

Rydberg Atoms on Fire

A new experiment reveals unexpected connections between a nonequilibrium phase
transition in Rydberg gases and the way fires spread through a burning forest.

loss and energy gain. A complete understanding of how
this self-organization works is lacking, partly because the
relevant systems are hard to control. A new experiment
by Dong-Sheng Ding and colleagues of the University of
Science and Technology of China in Hefei and their collabo-
rators at the University of Durham, UK, shows that Rydberg
atoms can provide a platform for studying the mechanisms
behind self—(ﬁr%anization and nonequilibriuméahase transi-
M 4
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7 BANHERFES

Only about 100 papers out of the more than 18,000 that APS publishes each year are chosen for coverage with a
Viewpoint| placing your paper in an elite subset of our very best published research. During the peer-review process,
one of our journal editors brought your paper to the attention of the Physics editors. After considering your paper

with other nominations, the editors of Physics decided to contact a qualified expert to prepare the commentary on

your paper.
SFEEYIEFS18000F X E %1% 100K ViewPoint I HIRIE.
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Y Ref: Epidemic processes in complex
.- FelinIAE networks Rev. Mod. Phys. 87, 925 (2015)

Non-Interacting
Rydberg atoms
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threshold, the Rydberg population is increased (Infected) with a jump.

29



.- SIR and SIS models
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.- SIR and SIS models
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Passive Electronic Sensor
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p ySlCS PUBLISHED ONLINE: 16 SEPTEMBER 2012 | DOI: 10.1038/NPHYS2423

Microwave electrometry with Rydberg atoms in a
vapour cell using bright atomic resonances
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microwave-dressed Rydberg spectroscopy
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Featured in Physics

Full-Field Terahertz Imaging at Kilohertz Frame Rates Using Atomic Vapor
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