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What is Diamond ?
• The largest scientific facility to be built in the UK for 40 years

• The world’s largest medium energy, “third generation”
synchrotron light source producing laser-like UV and X-ray 
light beams of exceptional brightness

• A series of ‘super microscopes’ for new research 
opportunities into the structure and properties of matter



What is Synchrotron Light ?

Synchrotron Light is electromagnetic 
radiation emitted when a high energy 
beam of charged particles (electrons) is 
deflected by a magnetic field

a single bending magnet 
produces a wide fan of 

radiation

multiple bends in an 
"undulator" or "wiggler" 

magnet give higher 
intensity and brighter 

radiation  



What’s so special about Synchrotron Light ? 
Covers the 
electromagnetic spectrum 
from microwaves to hard 
X-rays:
- can select the wavelength 
required for a given 
experiment

synchrotron 
light

Wavelength (m)

visible 
lightExtremely intense and well collimated:

- can be focused to sub-micron spot sizes, allows 
rapid experiments on small and dilute samples 

Polarised: 
- adjustable linear/circular polarisation

Pulsed time structure:
- allows dynamic studies of fast chemical or 
biological processes (10 -100 ps scale)



What can it be used for ?
Biomedical - protein crystallography and cell biology;

Medical research - microbiology, disease mechanisms, high 
resolution imaging; 

Environmental science - toxicology, atmospheric research, clean 
combustion and cleaner industrial production 
technologies;

Agriculture - plant genomics, soil studies and plant imaging;

Advanced materials - nanostructured materials, intelligent polymers, 
ceramics, light metals and alloys, electronic and 
magnetic materials;

Engineering - imaging of industrial processes in real time, high 
resolution imaging of cracks and defects in structures, 
operation of catalysts in chemical engineering 
processes;

Forensic Science - identification from extremely small and dilute samples.

Archaeometry - ancient metalworking processes, identification of 
production sites etc.



A Brief History of Synchrotron Light Sources :

• Discovery: 1947, General Electric 70 MeV synchrotron

• First use for experiments: 1956, Cornell 300 MeV synchrotron

• 1st generation:
machines built for other purposes, mainly High Energy Physics  
e.g. Synchrotron Radiation Facility at the NINA Synchrotron, Daresbury
(1971-1977)

• 2nd generation: 
purpose-built storage rings for synchrotron light 
e.g.  the SRS at Daresbury, the world's first dedicated synchrotron X-ray 
source (1981-2008)

• 3rd generation: 
higher brightness synchrotron light sources, using mainly 
undulators as the X-ray source   
e.g. ESRF, Diamond etc.



The figure-of-merit is Brightness …
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X-rays from Diamond 
will be 1012 times 

brighter than from 
an X-ray tube, 

105 times brighter 
than the SRS !

diamond



Diamond Design Criteria

more IDs  → more cells  → increased circumference and cost

high brightness → low emittance → more cells 
BUT
high photon energies → high machine energy → high emittance

• “Medium” energy of 3 GeV

• Relatively large circumference (562 m) and no. of cells (24)

• Extensive use of in-vacuum undulators

• Large number of Insertion Device beamlines

• High brightness from undulators optimised in the range
• 0.1-10 keV, extending to 15-20 keV

• High flux from wigglers from 20-100 keV

• Cost constraint



Diamond – Main Parameters

Energy 3 GeV
Circumference 561.6 m
No. cells 24
Symmetry 6
Straight sections 6 x 8m, 18 x 5m
Insertion devices 4 x 8m, 18 x 5m
Beam current 300 mA
Emittance (h, v) 2.7, 0.03 nm rad
Lifetime > 10 h
Min. ID gap 7 mm 
Beam size (h, v) 123, 6 μm
Beam divergence (h, v) 24, 4 μrad
(at centre of 5 m ID)nominal, non-zero dispersion lattice 



Comparison of 3rd Generation Synchrotrons

Diamond

Swiss Light Source

APS (USA)

PETRA III (Germany)

ESRF

Canadian Light Source

SPring-8 (Japan)

ELETTRA (Italy)

Australian SynchrotronALS (USA)

SOLEIL (France)

SPEAR3 (USA)

BESSY II (Germany)

MAX-II (Sweden)

ALBA/CELLS (Spain)

PLS (Korea)
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Diamond compared to SRS
SRS Diamond

Electron Beam Energy 2 GeV 3 GeV
Storage ring circumference 96.0 m 561.6 m
Available space for Insertion Devices 6x1m 4x8m, 18x5m
Beam current 250 mA 300 mA
Emittance (hor., vert.) (nm rad) 190, 3.8 2.7, 0.03
Minimum ID gap 20 mm 7 mm
Electron beam sizes (hor., vert) (μm) 1000, 160 123, 6
Electron beam divergences (hor., vert) 590, 60 24, 4 μrad
Peak brightness* 3 1015 2 1020

Peak brightness* (1Å) 1014 1019

100,000 increase in brightness

* photons/s/mrad2/mm2/0.1%bw



How does it work ?
A beam of electrons is accelerated in 

a linac, further accelerated in a 
booster, then accumulated in a 

storage ring.

The circulating electrons emit intense 
beams of synchrotron light that are 

sent along beamlines to the 
experimental stations.



235 m

100 MeV Linac

3 GeV Booster
C = 158.4 m

3 GeV Storage Ring
C = 562.6 m

Experimental Hall 
and Beamlines

235 m

office 
building

peripheral 
labs. and 
offices

future long 
beamlines

technical 
plant

Diamond Layout









Diamond Key Dates

1993 Woolfson Review: new facility needed to replace the SRS 

1997 Feasibility Study (“Red Book”) published
3 GeV, 16 cells, 345 m circumference, 14 nm rads

1998 Wellcome Trust joins as partner

Mar. '00 Decision to build Diamond at Rutherford Appleton Lab.

Oct. '00 3 GeV, 24 cells, 560 m circumference design approved

Apr. '02 Joint Venture Agreement signed (UK Govt./WellcomeTrust)
Diamond Light Source Ltd. established
Design Specification Report (“Green Book”) completed

Jan. '07 Start of Operations

19th Oct. 2007 Official Opening



Diamond Light Source Ltd. Shareholders

The Wellcome Trust is an independent charity funding research to improve 
human and animal health. It is the UK's largest non-governmental source 

of funds for biomedical research. 

The Science and Technology Facilities Council is an independent, non-
departmental public body of the Office of Science and Innovation, which is part of 
the Department of Trade and Industry. It was formed as a new Research Council 
on 1 April 2007.

14 %

86 %

Who we are:



June 2003



Sep. 2003



June 2004



October 2005



1523 piles, 12-15 m deep
600 mm diam., 3 m apart

Engineering Challenges

0.6-0.85 m thick 
concrete slab

separate non-
piled foundation 
for the building 
structure and 
plant rooms

experimental hall

storage ring 
tunnel

void to isolate slab 
from the ground

piling rig:

Foundations – designed to minimise ground 
movement, and transmission of vibrations



Concrete shielding walls cast to 5 mm tolerances :



Buildings and services: designed for thermal stability:

Courtesy of JacobsGibb Ltd.

Local air 
handling unit

Return air at 
labyrinth only

Supply air duct 
with jet nozzle 
outlets distributed 
around ring

Piped services 
distribution on 
wall at high level

experimental hall  +/- 1 oC
storage ring tunnel +/- 0.5 oC



Storage Ring Tunnel AHU temperatures
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Linac
• 100 MeV Linac of the DESY S-band Linear Collider Type II design, 

supplied "turn-key" by Accel Instruments.
(DLS supplied diagnostics, vacuum and control system 
components, and beam analysis software)

• thermionic gun; short (< 1 ns) and long pulse (0.1-1 μs) modes

• 500 MHz sub-harmonic pre-buncher, 3 GHz primary buncher, 
3 GHz final buncher

• two 5.2 m constant gradient accelerating sections fed by 
independent klystrons



Installation complete: Aug. 3rd  2005

1st beam from gun: Aug. 31st 2005

1st 100 MeV beam: Sep. 7th 2005

Acceptance test mid-Oct.  2005
complete:

Linac Commissioning



Linac Performance

Parameter Specification Single bunch Multi bunch
Energy [MeV] > 100 103 103

x norm. emittance
[π.mm.mrad]

< 50 18 16

y norm. emittance
[π.mm.mrad]

< 50 27 11

Charge [nC] > 1.5 / 3.0 2.1 4.8
Pulse width [ns] < 1 ~ 0.2 fwhm ~ 0.2 fwhm
Jitter [ps] < 100 11 11
Energy variation 
[%]

< 0.25 0.05 rms, 0.21 full 0.05 rms, 0.16 full

Energy spread [%] < 0.5 < 0.2 0.2

(Same at 1 Hz or 5 Hz)



Booster
Energy 3 GeV
Circumference 158.4 m
Emittance 141 nm rad
Repetition rate 5 Hz
Lattice FODO, missing dipole



1st turn, 100 MeV: Dec. 21st  2005

Acceleration to 700 MeV: Mar. 10th 2006

Extraction at 700 MeV: Apr. 4th 2006

Acceleration and extraction at 3 GeV: Jun. 9th 2006

Booster Commissioning

Extracted beam at 3 GeV
σx=1.5 mm

σy=0.11 mm
in agreement with theory 
(2% coupling) 

limited by 
lack of water 

cooling



Storage Ring



Vacuum System
• The 562 m circumference storage ring has to be 

maintained at a pressure of 10-9 mbar or lower (Ultra-
High Vacuum) to reduce beam losses from collisions of 
circulating electrons with residual gas molecules.

• This sets a number of vacuum engineering challenges:
– UHV compatible materials (316LN stainless steel, OFHC 

copper, extruded aluminium) 
– Reliable joining techniques (TIG welding,electron beam 

welding, vacuum brazing, explosion bonding)
– Quality control (material traceability, ultrasonic testing, 

radiography, helium leak testing etc.)
– Clean assembly and installation



... mounted and pre-aligned on 
72 precisely machined girders, 
up to 6 m long and 17 T in 
weight.

mover system for 
remote alignment

Magnets and Vacuum Chambers

… positioned to a 
global accuracy of 
0.1 mm

APPLE-II



Power Converters

10

10

544

437

2

2

1

1

Number

5421200Booster Quadrupole 

56020Booster Sextupole 

Pulse100-23,00085-15,000Pulsed Power Supplies

DC5301500SR Dipole 

520001000Booster Dipole 

DC41/28/17350/200/100Medium Power Supplies 

50205Slow Corrector Type

1000*5520LTB Quads.

Bandwidth
(Hz)

Voltage 
(V)

Current 
(A)

Type

- highly stable: 10ppm over 8 hours typically
- built in redundancy to improve reliability
- standardisation of types and modularity to reduce 

repair time
- common digital control interface for ease of 

commissioning and maintainability



RadioFrequency System

3 x IOT-based 300 kW 
amplifiersLiquid He plant

Supercon-
ducting 
cavities 
(2+1)



Insertion 
Devices

6 x in-
vacuum 
devices

APPLE-II

3.5 T s/c
wiggler



Control System
1 control room
265 embedded VME computer systems
450 19” racks
~ 10,000 physical devices
~ 500,000 control and monitoring points

2 nsec

Timing System
Electrons contained in bunches separated by 2 ns

Storage ring contains 936 possible bunches

Timing system allows electrons to be injected 
reproducibly into any selected bunch

Protection System
> 300 kW of X-rays are produced

In the worst case, this could melt the vacuum 
chamber in ~ 10 ms

960 interlocks protect the machine, and can “kill”
the beam in < 1 ms.

PLC Pos. Prot.Temp. Prot.

AND AND

Water Flow sws Temperature sws ID Beam Pos

Dip Flow 
OK

Cell Flow OK

DIP Temp. 
OK Cell Temp. OK

Beam Pos. 
OK

Permit Dip Permit RF

CIAs for
CELLS 1 to 

24

AND AND

DIP PSU

RF Amp

RF CIA

DIP CIA

Control System 
Computer Room

24x Permit RF24x Permit DIP

Permit RF

Permit Dip

Permit RF

Permit DIP

PLC Pos. Prot.Temp. Prot.

AND AND

Water Flow sws Temperature sws ID Beam Pos

Dip Flow 
OK

Cell Flow OK

DIP Temp. 
OK Cell Temp. OK

Beam Pos. 
OK

Permit Dip Permit RF

CIAs for
CELLS 1 to 

24

AND AND

DIP PSU

RF Amp

RF CIA

DIP CIA

Control System 
Computer Room

24x Permit RF24x Permit DIP

Permit RF

Permit Dip

Permit RF

Permit DIP



Storage Ring Commissioning – Phase I (700 MeV)

May 4th 2006 - first injection in the
storage ring 

May 5th - first turn (correctors off)

May 6th - 4 turns

May 7th – 600 turns (sext. off, RF off)

May 20th – 2000 turns (sext. on, RF off)

May 22nd – 0.5 mA stored beam
(no accumulation)

May 30th – stacking to 2 mA

limited by lack of 
water cooling



Sep. 4th 2006 – 5 turns, no correctors !
Sep. 5th – 120 turns, RF off 
Sep. 6th – RF on .. 2 mA stored; 
(limited since absorber water flow 
interlocks not commissioned ..)
Sep. 9th – 10 mA; 
(limited since orbit interlock not 
commissioned ..)
Sep. 25th – 25 mA
Oct. 2nd – 60 mA
Oct. 10th – 90 mA
Oct. 12th – Start of beamline

commissioning
Nov. 11th – 100 mA
Jan. 12th 2007 – 150 mA

Storage Ring Commissioning – Phase II (3 GeV)



Closed Orbit
Closed orbit initially corrected to 0.7 mm rms in both planes, then 
“saturated”.

“Beam based alignment” carried out to determine offsets between 
the BPMs and quadrupole magnet centres.

G. Portmann, et al., “An 
Accelerator Control Middle Layer 
using MATLAB”, Proc. PAC 
2005, p. 4009. 

corrector is varied to 
find the point that the 
beam passes through 
the centre of the 
adjacent quadrupole

BPM reading

quad. centre

or
bi

t c
ha

ng
e



After the 5th iteration, the closed orbit could be corrected to < 1 μm 
rms (using all correctors):



“Bare orbit” – correctors off

rms x = 4.8 mm, rms y = 3.1 mm

- reasonably consistent with specified 
0.1 mm quadrupole positioning error



Orbit stability – long term
running from MATLAB, 0.2 Hz



Orbit stability – short term

16-20 Hz

24.9 Hz
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4 μm 
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(3% of σx)

(13% of σy)



Comparison of beam motion with that of the 
ground and the girders:



0.018 μm

0.07-0.09 μm

2.4 μm
beam

magnets

ground



Feedback off

Fast Orbit Feedback - in routine operation:

0-100Hz : 1 μm H  (< 1% σx)                  
0.3 μm V (5 % σy) 

Feedback on

1 μm
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Optics Analysis and Correction (using LOCO*)

Measured Response Matrices (before and after LOCO analysis)

*J. Safranek, “Experimental Determination of Storage Ring Optics Using 
Orbit Response Measurements”, Nucl. Inst. Meth. A388, 27 (1997)

J. Safranek et al., “MATLAB based LOCO”, SLAC-PUB 9464, (2002).



before correction ± 40%

after correction ± 1 %

Beta-function – before and after LOCO correction



Dispersion – before and after LOCO correction



Quadrupole gradient corrections:

Up to 5 % with respect to 
the nominal calibration, 
but less than 2 % with 
respect to the mean for 
each quad. family



Emittance and Energy Spread agree with expectations:

emittance 2.72 nm, energy spread 0.097%, coupling 0.18% 

Automated 
measurement 
using two X-
ray pinhole 
cameras



Tune separation = 0.0067

Emittance ratio from betatron
coupling at nominal WP = 0.13%

Linear coupling compensation using LOCO

Measured emittance
ratio = 1.3 %

Skew-quads off:



Tune separation = 0.0004

Emittance ratio from betatron
coupling at nominal WP ~ 0%

Skew-quads on:

Measured emittance
ratio = 0.17 %



Instabilities

Vertical instability visible 
at 17 mA for zero 
chromaticity, lower than 
the predicted Resistive 
Wall Instability threshold 
(40 mA).

Increasing chromaticity 
counteracts the instability.

Beam is completely stable 
up to 250 mA with 
chromaticity (ΔQ/Δp/p) =    
+ 2 in both planes.



Eight Insertion Devices are Operational:

Beamline ID Type
I02 U23 In-vacuum

In-vacuum
In-vacuum
APPLE-II 

3.5 T Superconducting Multipole Wiggler
In-vacuum
In-vacuum
In-vacuum

I06 HU64

I16 U27

I03 U21
U23

SCW

U27
U25

I04

I15

I18
I22

• In-vac undulators are operational to an initial minimum gap of 7 mm. 

• Closed-orbit is corrected automatically to within 1-2 μm as a function 
of gap (and phase) using trim coils; fast orbit feedback does the rest.

• Users have control of ID gap

• No correction of focussing effects needed so far, including the 
superconducting wiggler. 

• No significant changes in lifetime.
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Vacuum Conditioning and Beam Lifetime

Static pressure = 3 10-10 mbar
Dynamic pressure = 6 10-10 mbar at 125 mA, after 300 Ah 
gas composition > 90% H no beam, > 80% H with beam

target 
3000 mA.h

target dP/dI



Time Structure

“Hybrid” mode has already been delivered for initial 
trials of time-resolved experiments

Single bunch injection allows any arbitrary filling pattern to be produced:

“Diamond” fill-pattern



Current Machine Status

Target Achieved

Energy 3 GeV 3 GeV

Beam current 300 mA 300 mA not yet with IDs operational 

Emittance
- horizontal 2.7 nm rad 2.7 nm rad
- vertical 27 pm rad 4-50 pm rad coupling can be varied 0.15-2%

Lifetime > 10 h 12 h at 300 mA still improving

Min. ID gap 7 mm 7 mm all 6 in-vac IDs operational



“User Mode” Operation
3000 h of User Operation in 2007,  4000h in 2008,   5000 h in 2009

current operation: 125 mA maximum, 2 injections/day

First 6 operating periods:  1944 hours of User Mode with 92% up-time
NB] injection counted as down-time



Transverse Bunch-by-Bunch Feedback

RF
Frontend

Modulator
and 

Amplifier 

4 AD 
converters 

(slicing)

Digital Signal 
Processing

DA
Converter

History buffer

FPGA based Feedback Processor

Control
System

StriplineKicker
Button
Pickup

4-way
Splitter

Diagnostics Straight (21)

500 MHz RF clock

Under development:



Beam artificially made 
unstable in both 
planes:

1) no feedback
→ horizontally unstable

2) feedback in horiz. 
plane only

→ vertically unstable

3) feedback in both 
planes

→ stable in both planes

Feedback tests:



Top-Up

• User tests of the injection transient started

• Safety documentation being prepared 

120.3 mA ± 0.3 mA

- all systems ready to deliver top-up operationally:



Beamlines – Science “Villages”



I03  Macromolecular Crystallography

I04  Macromolecular Crystallography

I18  Microfocus Spectroscopy (U)

I15  Extreme Conditions 

2003 201120102004 20092008200720062005

I22  Non Crystalline Diffraction

B16 Test Beamline 

I24  Microfocus MX 

B23  Circular Dichroism 

I04.1  Monochromatic MX Side Station 

I20  LOLA 

I07  XENA 

Phase I

B18 Core XAS 

B22  Infrared Microspectroscopy 

I10  BLADE 

I08  SISA 

I16  Materials and Magnetism 

I06  Nanoscience 

I02  Macromolecular Crystallography

III  High Resolution Powder Diffraction 

I19  Small Molecule Diffraction  

I12  JEEP 

I13  X-ray Coherence and Imaging 

Phase II

Beamline Programme  

Life science beamlines

Physical science beamlines

in operation



• I02,3,4 3-25 keV Macromolecular crystallography
For the determination of the structure of macromolecules with rapid 
sample through-put.

• I06 80- 1500 eV Nanoscience
To study the morphology, chemical and magnetic state of 
nanostructures with <10 nm resolution.

• I15 5-200 keV Extreme conditions  
Study of materials at very high temperatures and pressures, typical 
of planetary interiors and industrial processes.

• I16 3-25 keV Materials and magnetism
Study of materials including magnetic systems, high temperature 
superconductors.

• I18 2-13 keV X-ray  microfocus spectroscopy
Chemical imaging and structural studies of complex 
multicomponent systems with sub-micron resolution.

Phase I Beamlines



2007 20172016201520142008 20132012201120102009

Proposed Phase III Beamline Programme:

Long wavelength MX (U)
HATSAXS (BM)

Tomographic /Medical Imaging (U)

SIGNS (U)

High throughput powder diffraction (BM)

Soft X-ray microscopy (BM)

Time resolved diffraction and spectroscopy (U)

Inelastic X-ray scattering (U)

Total X-ray scattering (MPW side branch)

MX side station

Life science beamlines

Physical science beamlines

Aims

To widen the user community and the reach of 
Diamond through:

• new techniques

• high throughput



External Users

• Optimisation phase with “experienced users”: Jan. – Sep. 2007

• First Users in Run#1 (Jan/Feb 2007): Durham, Leicester, London, Oxford

• Since Jan. ~ 50 sets of experiments have been conducted  

• Second Call for Proposals: Apr 2007 
(beamtime Oct. ’07 – Mar. ’08)



Beamtime Supply vs. Demand
Summary of Demand

0
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Optimisation Phase:

Jan. - Sep. 2007

First Regular 
Operation  Phase:

Oct. 2007 - Mar. 2008



First Diamond Users First Diamond Users –– Jan./Feb. 2007Jan./Feb. 2007
I03: Macromolecular CrystallographyI03: Macromolecular Crystallography

anom. diff. Fourier
@ 3 sigma (λ=1.8Å)

The resultThe result……

Of Of 
EphrinEphrin--
EphREphR

Determining the structure of a 
protein molecule (ephrin) that is 
linked to the development of 
cancer.

Prof. Dave Stuart, 
University of Oxford



I16: Materials and MagnetismI16: Materials and Magnetism

Examination of new thin-film 
magnetic sensors used in magnetic 
storage devices

Prof. Brian Tanner, 
University of Durham



I18: I18: MicrofocusMicrofocus SpectroscopySpectroscopy

Examining the composition 
and structure of the Santa 
Catharine meteorite

Dr Paul Schofield, 
Natural History Museum



I06: I06: NanoscienceNanoscience

Studying the properties of 
magnetic materials with 
very high spatial resolution 
using a Photo-Emission 
Electron Microscope.

Prof. Chris Binns, 
University of Leicester



Media response….

The Guardian 7th February 2007

Daily Mail, 9th February 2007

The Abingdon 
Herald Feb. 8th 2007



Now this is what we should be spending money on, not the Dome, or an out of 
control Olympics, but cutting edge science.
Remember when Britain had something to be proud about, when we led the 
world in Industry and Science?
- Dino Fancellu, Epsom

What a nice change! Something the British can be proud of. Well done you 
boffins.
- Chris., Harlow, U.K.

Nothing short of a triumph. It's a great day for Britain and science.
- Steve Barker, Chippenham, Wiltshire

Probably built on time, to budget, and it works. That must mean 
an MP wasn't in charge of this project.
- Tony, Pontefract, West Yorkshire, UK

The Public Response …



A multidrug efflux pump from pathogenic bacteria
Imperial College London and Diamond Membrane Protein Laboratory

Bacteria that develop resistance to drugs cause great problems in the 
treatment of infection and disease worldwide. An early success at 
Diamond Light Source has been with crystals of a multidrug efflux 
membrane protein …

Inhibitors of Aurora-A Protein Kinase for the Treatment of 
Cancer
Institute of Cancer Research, London

Aurora-A is an essential enzyme, which is required for human cells to 
multiply. Aurora-A has higher activity than normal in many human 
cancers and is a target for the development of anti-cancer drugs
….

Crystal structure determination of Superoxide Dismutase
from C. elegans.
University of Leeds, University of Malta

Superoxide Dismutase (SOD) is a key enzyme that is responsible 
for removing harmful oxygen radicals from cells by catalysing 
their breakdown into hydrogen peroxide and water ….

I03/I04 Feb-Sep. 2007 – 25 experiments performed



I06: Nanoscience - 9 User Groups

Loss of long-range magnetic order in Fe 
nanoparticle thin films
C. Binns, Univ. Leicester

Such films should find application in the recording industry …

Cr Clusters grown on W
R. Bennett, Univ. Reading

Chromium is important as an adhesion layer and the 
oxides find use in magnetic recording media, catalysts 
and gas sensors …

Pd Nanoclusters and Nanowires grown on TiO2
G. Thornton, University College London

Conducting nanowires will form crucial components in 
nanoscale electronics …

500nm
500nm



Diamond synchrotron to use x-
rays to examine Dead Sea Scrolls

By Nic Fleming and Roger Highfield
Last Updated: 5:01pm BST 12/09/2007 

'Super-scope' to see 
hidden texts
By Liz Seward 
Science reporter, York

The hidden content in ancient works could be 
illuminated by a light source 10 billion times brighter 
than the Sun. The technique employs Britain's new facility, 
the Diamond synchrotron, and could be used on works such 
as the Dead Sea Scrolls or musical scores by Bach. 
Intense light beams will enable scientists to uncover the text 
in scrolls and books without having to open - and potentially 
damage - them. 
The research was presented at the British Association 
science festival. 

“There are some parts 
of the Dead Sea scrolls 
which have not been 
unrolled”

Professor Tim Wess

Last Updated: Thursday, 13 September 2007

more:  http://www.diamond.ac.uk/News/LatestNews/press_release_13Sept.htm



Pioneering research into materials,  medicines
and the environment.

… the Future’s Bright !

http://www.diamond.ac.uk
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