
 

Upgraded X-ray laser shows its soft side
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The Linac Coherent Light Source’s new undulators each use an intricately tuned
series of magnets to convert electron energy into intense bursts of X-rays. The
“soft” X-ray undulator stretches for 100 meters on the left side of this hall, with
the “hard” x-ray undulator on the right. Credit: Alberto Gamazo/SLAC National
Accelerator Laboratory

The second phase of a major upgrade project is now online at the Linac
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Coherent Light Source (LCLS), the pioneering X-ray free-electron laser
at Department of Energy's SLAC National Accelerator Laboratory. On
September 12, scientists ushered an electron beam through a new
undulator to produce "soft" X-rays. This follows the upgraded facility's
first light in July, produced with another undulator that generates "hard"
X-rays.

Undulators, integral to X-ray free electron lasers like LCLS, use an
intricately tuned series of magnets to convert electron energy into intense
bursts of X-rays. Hard X-rays, which are more energetic, allow
researchers to image materials and biological systems at the atomic level.
Soft X-rays can capture how energy flows between atoms and molecules,
tracking chemistry in acton and offering insights into new energy
technologies.

The new soft X-ray undulator, the second major piece of the LCLS-II
upgrade project to fall into place, was designed and built by DOE's
Lawrence Berkeley National Laboratory and installed at SLAC over the
past 18 months. While LCLS isn't the first facility to house more than
one undulator, it will be the only one capable of shining both beams on
the same sample simultaneously, expanding the scientific reach of the X-
ray laser.

The soft X-ray undulator will produce X-ray pulses that last for less than
a millionth of a billionth of a second, allowing scientists to investigate
quantum and chemical systems more directly than ever before. These 
ultrashort pulses will soon be put to work at the new Time-resolved
atomic, Molecular and Optical Science (TMO) instrument, the first of
the LCLS-II era. There, it will allow scientists to investigate—at the
quantum level—fundamental phenomena central to complex processes
such as photosynthesis, quantum computing, and the forming and
breaking of bonds that govern all chemical reactions.
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https://phys.org/tags/ultrashort+pulses/


 

When LCLS-II is completed in the next two years, it will increase the X-
ray laser's average power by thousands of times, producing up to a
million pulses per second compared to 120 per second today. The final
step is currently being installed: a brand new accelerator that uses
cryogenic superconducting technology to ramp up to these never-before-
achieved repetition rates.

  
 

  

A screenshot showcasing the X-ray beam produced with LCLS using the new
soft X-ray undulator. Credit: SLAC National Accelerator Laboratory
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The second phase of a major upgrade project is now online at SLAC’S Linac
Coherent Light Source (LCLS). On Saturday, scientists ushered an electron
beam through a new undulator to produce “soft” X-rays (left). This follows the
upgraded facility’s first light in July, produced with another undulator that
generates “hard” X-rays (right). Credit: Greg Stewart/SLAC National
Accelerator Laboratory
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