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Dedication to Ian Munro
Å As you will hear, the story of the SRS revolves around one 

particular person ïIan Munro

Å Sadly, he passed away in 2022

Å Iôd like to dedicate this lecture to Ian and publicly 

acknowledge his enormous contribution to synchrotron 

science and to Daresbury Laboratory 

Ian was an Honorary Fellow of the IoP For world 
recognised leadership in synchrotron radiation 
research and development.
An Honorary Fellowship is the highest accolade 
presented by the IoP to ǊŜŦƭŜŎǘ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ 
exceptional services to physics.



First a bit history and 
background to Daresbury 
Laboratory



Approval for the Electron Laboratory
Å The Minister for Science, Lord Hailsham, gave the approval 

for the establishment of Daresbury Laboratory to Chairman 
of the Governing Body of NIRNS (National Institute for 
Research in Nuclear Science), Lord Bridges, on 13th July 1962

Å This was only financially possible by limiting the rate of 
growth in the CERN budget ςάOn the basis of the Cockcroft 
ǊŜǇƻǊǘΧέ



An Aside: The Role of John Cockcroft
Å Cockcroft served on the Board of NIRNS from when it was established until it was absorbed 

into the Science Research Council in 1965
Å άLargely on his advice, but with the support of most of the high energy physicists in the 

country, a decision was taken in 1957 to create the Rutherford High Energy Laboratory 
adjacent to the Harwell site. The 7 GeV proton synchrotron, Nimrod, was chosen for the 
laboratory, from designs already prepared by accelerator specialists at HarwellΦέ

Å άThroughout this time he was Chairman of the NIRNS Physics Committee, which was the 
main channel of external scientific advice to the Institute and the laboratory and, for 
example, generated and guided the proposals which led to the foundation of the second 
national high energy physics laboratory at Daresbury, in 1962Φέ

Å άIŜ continued to take a direct interest in the work of these laboratories until his death [in 
1967], by chairing consultative meetings of senior physicists and by frequent visitsΦέ

Quotes from Biographical Memoir, MLE Oliphant, 
https:// royalsocietypublishing.org/doi/pdf/10.1098/rsbm.1968.0007

https://royalsocietypublishing.org/doi/pdf/10.1098/rsbm.1968.0007


The Electron Laboratory
Å Daresbury was established to host a 4 GeV electron synchrotron (upgraded to 5 GeV) ςNINA 

(National Institute Northern Accelerator) 
Å NINA began operations on 2nd December 1966, remarkable progress considering the team started 

with a green field only three years earlier
Å άLƴ bƻǾŜƳōŜǊ мфтнΣ ǘƘŜ ώ{ŎƛŜƴŎŜ wŜǎŜŀǊŎƘϐ /ƻǳƴŎƛƭ ŘŜŎƛŘŜŘ ǘƘŀǘΣ as part of the price for the entry 

of the United Kingdom into the SPSprogramme at CERN, NINA should be closed within about five 
ȅŜŀǊǎΦέ ςClosedown of NINA, Alick Ashmore (Director of DL), CERN Courier Volume 17, Number 4, 
April 1977 https://cds.cern.ch/record/2064647/files/vol17-issue4-p101-e.pdf

https://cds.cern.ch/record/2064647/files/vol17-issue4-p101-e.pdf


NINA Construction

Feb 1964

Foundations of the ring in the foreground

Steam train in the background !

The circumference of NINA was ~220m 

and the rep rate was ~50 Hz



NINA Construction



NINA Construction

Each dipole magnet sat on two of these 

pillars 

Later this solution was bemoaned by the 

accelerator physicists since the magnets 

vibrated far more than if they had been 

installed onto a solid foundation



NINA Construction

There were 40 dipole magnets, each 11 

feet long (!) and weighing 10 tons

https:// ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=5178517

https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=5178517


NINA Ring Tunnel

The RF ran at 408 MHz and the 

circumference was 300 RF cycles



James Chadwick, Nobel Prize winner for discovery of the neutron, celebrated his 75th birthday at 
Daresbury in 1966. Also present were John Cockcroftand Ernest Walton, Michael Crowley-Milling, 
Brian Flowers, Alec Merrison, Denys Wilkinson, John Holt, Joseph Rotblat, Egon Bretscher, Thomas 
Pickavance, and Otto Frischamongst others!



An approach from Ian Munro to Alec Merrison
Ian Munro, lecturer at Manchester University, contacted 
the Daresbury Lab Director about making use of the 
synchrotron radiation from NINA even before NINA was 
operational

The letter was primarily to set-up a visit of the Manchester 
Branch of the IoP to DL

Note that the letter was sent to Merrison at Liverpool where 
he still had a position in the Physics Department



Alec Merrisonôs Reply
"My attitude to such work at Daresbury is that if 
there is good physics in it then I would be very 
ŜƴǘƘǳǎƛŀǎǘƛŎΦέ

άtŜƻǇƭŜ ƘŀǾŜ ǎǇƻƪŜƴ ŦƻǊ ȅŜŀǊǎ ŀōƻǳǘ ǳǎƛƴƎ ƛǘ ōǳǘ 
nobody, so far as I know has done anything about 
ƛǘΦέ



A Test Beamline was first setup to support a grant proposal

ά.ȅ 1968/9 we felt that sufficient material had been acquired to justify a formal bid to the Science Board in 1970for 
sufficient funds to do the job properly. This first beamline would eventually yield the rather sparse spectral data 
which had laboriously beengathered from NINA and which was combined with calculations on the full spectral 
potential of NINA if used as an absolute source of radiation, based on the paper by {ŎƘǿƛƴƎŜǊΦέ
Ian Munro, The Origins of Synchrotron Radiation research at Daresbury Laboratory, http://www.synchrotron.org.uk/

Ian Munro and Scott Hamilton (Manchester Uni)

http://www.synchrotron.org.uk/


Grant Approval for the SR Facility on NINA

ά¢ƘŜ application was submitted to the Physics committee of the Science Board in 1969, which in 1970 took the far 
reaching and rapid decision to support it to the tune of £370kΦέ 
ά¢ƘŜ decision led within three years to the construction of the SRF, a 'First Generation' Synchrotron Radiation Facility on 
NINA which would go on to produce approximately 100 publications until NINA and therefore the SRF were bothfinally 
closed in April мфттέ
Ian Munro, The Origins of Synchrotron Radiation research at Daresbury Laboratory, http://www.synchrotron.org.uk/

Å The grant was submitted 1st Jan 
1969.

Å Approval was given in principle in 
July 1969 for ~£150k over 5 years.

Å Formal approval was given April 
1970 by which time the scope and 
budget had increased to ~£360k 
over 5 years.

http://www.synchrotron.org.uk/


The SRF on NINA

John West and Mike Poole

The completed SRF



The SRF on NINA

Ian Munro and colleague (?) 
pretending to work on the 
ΨIƻǊƛȊƻƴǘŀƭ ²ŀŘǎǿƻǊǘƘ 
aƻƴƻŎƘǊƻƳŀǘƻǊΩ





The Synchrotron Radiation Source (SRS)

Å Early in 1974, following completion of a feasibility study (DL Internal Report) and an assessment of the scientific 
justification (SRC 1974, unpublished) the Science Research Council authorized DL to carry out a Design Study for a 
purpose built source of SR. 

Å It was assumed that the source would be built at DL in the existing NINA building and that it would be a dedicated 
electron storage ring.

Å The SRS design was published in 1975 and the facility was approved to start construction from April 1975
Å The cost of the SRS was estimated to be £2.7m, plus £300k for beamlines and experimental equipment, and was 

expected to take four years

According to the Bank of England inflation calculator, 
ƎƻƻŘǎ ŎƻǎǘƛƴƎ ϻоƳ ƛƴ мфтр ǿƻǳƭŘ Ŏƻǎǘ ϻнмΦпƳ ƛƴ ǘƻŘŀȅΩǎ 
prices.
https:// www.bankofengland.co.uk/monetary-
policy/inflation/inflation-calculator

https://www.bankofengland.co.uk/monetary-policy/inflation/inflation-calculator


Layout & Design Considerations

Å The target was to achieve a high photon flux at 1 Angstrom (0.1 nm) from the bending magnet sources ςthis set the 
combination of electron energy of 2 GeV and dipole field of 1.2T

Å Users wanted safe and convenient access to their experimental equipment whilst the beam was stored ςunlike the case 
with NINA

Å The SRS was built in the NINA buildings and the injection system was outside of the storage ringςthis restricted space 
for X-ray beamlines

Å Ideas for having a low field dipole and a high field dipole to better serve the long and short wavelength communities 
better were rejected because the circumference of the ring would have been too large, restricting the photon beamline 
lengths too much ςinstead all of the 16 dipoles were identical so all beamlines received the same spectrum

Å The lattice was a very simple FODO with only 1 quadrupole between dipoles
Å The electron beam emittance was 1.5 mm mrad (1500 nm rad) with beam sizes of ~6.2 mm (H) x 0.24 mm (V)



Operating Concept

Å Modern light sources have an injection system at the same energy as the storage ring but this was not the case for the 
SRS (or other similar light sources)

Å The electron beam from the linac was injected into a synchrotron at 12 MeV and then accelerated to 600 MeV.
Å¢Ƙƛǎ ōŜŀƳ ǿŀǎ ǘƘŜƴ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ ǘƘƛǎ ΨōƻƻǎǘŜǊΩ ŀƴŘ ƛƴƧŜŎǘŜŘ ƛƴǘƻ ǘƘŜ ǎǘƻǊŀƎŜ ǊƛƴƎ ŀǘ слл aŜ±Φ
Å The beam was accumulated over successive shots until sufficient beam current was stored (~350 mA).
Å At this point the linac and booster were turned off and the energy in the storage ring slowly ramped over a couple of 

minutes to the maximum of 2 GeV. 



Building the SRS ï
The worldôs first dedicated 
purpose-built synchrotron light 
source



SRS Construction
The 12 MeV, 10 Hz Linac

Å Medical linac repurposed as injector into the booster synchrotron
Å 80kV thermionic electron gun
Å 2m long travelling wave linac, 3 GHz
Å 6MW klystron



SRS Construction
The 600 MeV, 10 Hz Booster Synchrotron  

Å Combined function F and D dipoles, 8 cells
Å Circumference 31.8m (106ns orbital period)

Richard Walker working 
on a booster dipole



SRS Construction
The 2 GeV Storage Ring

Å Circumference of 96m (320ns), 8 cells
Å The design beam current was 1 A with two klystrons installed but as only one klystron was ever installed, this limited 

the 2 GeV design beam current to 370 mA
Å There were 4 single 500MHz RF cavities, each in a separate straight section, all powered from the single klystron



SRS Construction

The storage ring was built in the 
Inner Hall (currently home to the 
VISTA lab and DUNE APA assembly 
area)

The shield roof was used to house 
controls racks and an infra-red 
end station



SRS Construction

One of the 500 MHz RF cavities 
fed by waveguide from above 
and two of the dipoles



Mark Carlisle served as 
Secretary of State for 
Education and Science from 
1979 until 1981 and also 
happened to be MP for 
Runcorn and later Warrington 
South

Inauguration


