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Shanghai Superintense Ultrafast Laser Facility
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Abstract Shanghai Superintense Ultrafast Laser Facility (SULF) is one of the key projects as major science

infrastructures belonging to science and technology innovation center with global influence in Shanghai. Combining

the research status and trends of superintense ultrafast laser at home and abroad, we briefly introduce the

background, current status, and major potential applications of SULF.
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Powering up

Researchers at Lawrence Livermore National Laboratory (LLNL) in Livermore,
California, set early power records by amplifying energies in mammoth
machines. But aroom-size laser in Shanghai, China, now holds the record,
after squeezing modest energies into extremely short bursts. Three important
techniques have propelled lasers to high powers.

Exawatt

Petawatt

Terawatt

Gigawatt

Megawatt

Kilowatt

Watt

1 First laser

Theodore Maiman coaxed
laser light from a 2-centimeter-
long ruby crystal pumped

by photographic flash lamps.

2 Janus (LLNL)

The two-beam laser amplified
p 100-picosecond pulses to
100 joules of energy to create
the first terawatt shot

3 Nova (LLNL)

= Pulses from the Nova laser
were shortened using CPA to
achieve the first petawatt

4 National Ignition
Facility (LLNL)

Shots focus 192 high-energy
pulses on a target toinduce
fusion. Because the pulses
are long, their power does not
exceed a petawatt

5 Shanghai
Superintense Ultrafast
Laser Facility

By squeezing laser pulses to
just tens of femtoseconds, the
laboratory achieved record
powers with tabletop systems.

Laser light Mode locking
Although very pure, laser Diffraction
Partial  |ight is emitted over a grating
l MITOF range of wavelengths
| or modes, that resonate

7

incavities like guitar 4 \ >
strings. These modes k
Lasing can be made to i
=—crystal  constructively interfere ’Q

4 4 for anintense burst tens
of femtoseconds long b
|

‘
\

L

— % —Mirror "

Chirped-pulse

by stretching a laser
pulse with diffraction
gratings. After safe
amplification, the pulse
is compressed.

,J_pu,m Optical parametric

amplification (CPA) \‘ l ) amplification
Intense pulses can Ahigh-energy pump
damage amplifiers. beam can amplify a
CPA awoids that stretched seed pulse

within a nonlinear
crystal that can be
madelarge towithstand

> \ intense inputs.
Non-

linear H
crystal ! *— Amplified pulse

Pl 2 (Rh ) 2% 36 VP 10 B 50 O Y i e g A

Fig. 2 Review on the development of superintense ultrafast laser from Science™*
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