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DIAMOND LIGHT SOURCE MAKES 
THE INVISIBLE VISIBLE WITH A LITTLE 
HELP FROM ROHDE & SCHWARZ

Executive summary
►► Customer: Diamond Light Source
►► Task: Creating visible wavelengths for high-speed 
demonstrations of an invisible phenomenon

►► Solution/product: R&S®RTA4004 oscilloscope
►► Key facts:  
200 MHz to 1 GHz bandwidth,  
up to 5 Gsample/s sample rate,  
up to 1 Gsample memory depth,  
10 bit ADC resolution,  
10.1" capacitive touchscreen, four channels 

►► Benefits: User-friendly, easy-to-show demonstrations, 
latest connectivity options including remote control

At a glance
By using synchrotron light channeled into multiple beam-
lines, researchers at Diamond Light Source are able to 
complete experiments using submolecular research on 
various items and objects ranging from fossils to jet en-
gines, viruses and vaccines. 

Education and outreach are an important part of the 
facility’s activities, yet it is not so easy to explain, simply 
and safely, the nature of a high-intensity 2 kW X-ray beam 
to groups of visitors such as school parties. By creating a 
Visible Synchrotron Radiation (ViSR) beamline at 20 µW 
and using an oscilloscope, it enables demonstrations to 
take place in the visible spectrum.



An R&S®RTA4004 1 GHz oscilloscope is helping reveal the mysteries of submolecular 

research for visitors to Diamond Light Source at Harwell in Oxfordshire.
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About Diamond Light Source 
Diamond Light Source, located on the Harwell Campus 
near Didcot, Oxfordshire, is the UK’s national synchrotron; 
a not-for-profit research institute that is free at the point 
of access for the general scientific community, provided 
results are published in scientific literature. It works like 
a giant microscope, harnessing the power of electrons to 
produce bright light that scientists can use to study any-
thing from fossils to jet engines to viruses and vaccines.

The machine accelerates electrons to nearly the speed 
of light so that they give off light 10 billion times brighter 
than the sun. These bright beams are then directed off into 
laboratories known as ‘beamlines’. Here, scientists use 
the light to study a vast range of subject matter, from new 
medicines and treatments for disease to innovative engi-
neering and cutting-edge technology.

Whether the objects under examination are fragments 
of ancient paintings or unknown virus structures, at the 
synchrotron scientists can study their samples using a 
machine that is 10 000 times more powerful than a tradi-
tional microscope. As an electron accelerator, with a cir-
cumference twice as long as London’s iconic skyscraper 
The Shard, the instrument generates an extremely intense 
light source containing wavelengths from X-rays to infra-
red. How intense? The 2 kW X-ray beamline is about one 
hundred billion times more powerful than the machines 
you might encounter in a hospital or at the dentist. The 
synchrotron light is channeled into multiple beamlines that 
scientists can use for various types of experiments. In to-
tal, there are 39 instruments offering various beam sizes, 
energy levels and wavelengths. 

Diamond is one of the most advanced scientific facilities 
in the world, and its pioneering capabilities are helping 
to keep the UK at the forefront of scientific research. So 
far, projects have included peering inside dinosaur eggs, 
analyzing the foot and mouth virus, gathering insights 
on radioactive fallout particles, studying the degradation 
of irreplaceable old-master paintings, cancer research, 
advanced battery research, and many other analyses 
that require submolecular or atomic resolution such as 
researching technologies for recycling and clean growth.

Diamond is a not-for-profit limited company funded 
as a joint venture by the UK Government through the 
Science & Technology Facilities Council (STFC) in partner-
ship with the Wellcome Trust. The synchrotron is free at 
the point of access through a competitive application pro-
cess, provided that the results are in the public domain. 
Over 7000 researchers from both academia and industry 
use Diamond to conduct experiments, assisted by approxi-
mately 620 staff. Diamond hosts regular visits from the 
public, schools, scientists and politicians. 

The task
Given the nature of the facility and its funding model, 
being largely government backed, education and outreach 
are an important part of Diamond’s activities. Visitors can 
experience a guided tour and see inside the synchrotron 
and laboratories when in shutdown. But it’s not so easy 
to explain, simply and safely, the nature of a high-intensity 
2 kW X-ray beam to groups of visitors such as school 
parties. 

For this, the team at Diamond has created the Visible 
Synchrotron Radiation (ViSR) beamline, which can be 
visited while the synchrotron is operational, opening up 
new opportunities to expand and consolidate their visitor 
program. At a mere 20 µW, ViSR is safe to observe and 
the visible wavelengths are used in high-speed electronic 
demonstrations that can be viewed at close quarters. 
Helping the team present the results in a series of clear 
and understandable images is an R&S®RTA4004 1 GHz 
four-channel oscilloscope provided by Rohde & Schwarz. 

The ViSR beamline enables demonstrations in the visible spectrum.



”The R&S®RTA4004 is extremely user friendly and 
easy to figure out. Its large screen is great for 
doing demonstrations with visitors, and modern 
connectivity options allow us to pull up the 
display on larger computer monitors or control the 
oscilloscope remotely.”  
Chris Bloomer, Diamond Light Source
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Rohde & Schwarz engineers, visiting Harwell, saw the ViSR 
demonstration being presented on outdated equipment 
and offered to loan the more modern instrument on a per-
manent basis.

The challenge – making the invisible visible
The synchrotron light does not contain continuous streams 
of photons, but is in fact pulses occurring at a frequency 
of 500 MHz. One of the demonstrations uses a high-speed 
optical diode to convert the ViSR beamline to a 500 MHz 
electrical signal, which is then compared with other light 
sources such as the continuous photon stream produced 
by an ordinary torch. It is a powerful visual demonstration 
of a mostly invisible phenomenon.

The 500 MHz signal is not difficult for today’s oscil-
loscopes to capture but, as Diamond’s Chris Bloomer 
explains, “The R&S®RTA4004 is extremely user friendly and 
easy to figure out. Its large screen is great for doing dem-
onstrations with visitors, and modern connectivity options 
allow us to pull up the display on larger computer moni-
tors or control the scope remotely.” 

The outcome – see for yourself
And was there anything in the dinosaur egg? 
Unfortunately, no T-Rex was found, but Diamond’s non-
destructive analysis was able to resolve individual grains of 
sand inside. We now know that if such a specimen exists, 
Diamond would be able to visualize it. 

With the prospect of such an awesome find waiting to be 
discovered, why not go online at www.diamond.ac.uk  
and book onto the next open day to see for yourself how 
Diamond is helping scientists to carry out world-changing 
science. 

The solution
Presenting large, clear pictures, aided by the 
R&S®RTA4004 oscilloscope, helps explain the value of 
Diamond to the non-scientific community. Designed with 
class-leading signal integrity and responsive ultra-deep 
memory, the R&S®RTA4004 brings the power of 10 to a 
new level. A Rohde & Schwarz designed 10-bit A/D con-
verter along with class-leading noise and memory depth 
gives sharp waveforms, more accurate measurements 
and confidence when facing unexpected measurement 
challenges.

The R&S®RTA4004 provides users with more than just an 
oscilloscope. It includes a logic analyzer, protocol analyzer, 
spectrum analyzer, waveform and pattern generator and 
digital voltmeter. A large, high-resolution capacitive touch-
screen with a widely acclaimed user interface makes it 
easy to take advantage of all these tools.

The ViSR beamline is converted to a 500 MHz signal and displayed on the 

R&S®RTA4004.

The R&S®RTA4004 helps demonstrate the value of Diamond to the non-scientific 

community.
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Certified Environmental Management

ISO 14001
Certified Quality Management

ISO 9001

Sustainable product design
►► Environmental compatibility and eco-footprint
►► Energy efficiency and low emissions
►► Longevity and optimized total cost of ownership

Regional contact
►► Europe, Africa, Middle East | +49 89 4129 12345 

customersupport@rohde-schwarz.com

►► North America | 1 888 TEST RSA (1 888 837 87 72) 

customer.support@rsa.rohde-schwarz.com

►► Latin America | +1 410 910 79 88 

customersupport.la@rohde-schwarz.com

►► Asia Pacific | +65 65 13 04 88 

customersupport.asia@rohde-schwarz.com

►► China | +86 800 810 82 28 | +86 400 650 58 96 

customersupport.china@rohde-schwarz.com

Rohde & Schwarz
The Rohde & Schwarz electronics group offers innovative 
solutions in the following business fields: test and mea-
surement, broadcast and media, secure communications, 
cybersecurity, monitoring and network testing. Founded 
more than 80 years ago, the independent company which 
is headquartered in Munich, Germany, has an extensive 
sales and service network with locations in more than 
70 countries.

www.rohde-schwarz.com

Rohde & Schwarz training
www.training.rohde-schwarz.com
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http://www.training.rohde-schwarz.com

