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Diamondsthe U K Basionalsynchrotronradiation facility
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Locatedat RutherfordAppleton Laboratory Oxfordshire

ConstructioneganMarch2003
Commissionir&P05 - 2006

Startof useroperationslan2007

Lattice DBA

Structure 24 cell

Symmetry 6 (reducedby minibeta cells,
121 opticsand DDBAcell)

Straights 181 5m /61 8m/ 1x3.4m

Energy 3 GeV

Circumference 561.571m

H/V Tunes 28.184/ 13.284

H /V Chromaticity 2.0/2.0

H / V Emittance

2.72nm.rad/ 8 pm.rad

Energy spread 0.096 %
Current 300 mA
Lifetime >7h
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_ DDBA:Nov 2016
courtesy C. Bailey
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DDBA:Nov 2016
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RFsystemupgrade

Two New Normal Conductingcavitiesinstalledin the
SRin Aug/Nov 2017 \
(Bess;HOI\/Ldampeddemgn)

New cavity for boosterring to be installedin 2018

HighPowerSSamplifiers (Ampegoin

Backup to existingSCcavities
Reduce/oltage (SC)/PowefNC)
requirements

Poweredin Nov/Dec2017

Invacantstraightafter boosterextraction
Usedcavity boughtfrom DESYn 2017

Needsto be cleanedand conditioned \

for newBCand RRestfacility (spring2018) =
Similarto SLSoosteramplifier l

New digital LLRF

Requiredor newnormalconductingavities

Tobe rolled outfor all cav InSR/Booster

Collaboratiorwith ALBA

Similarto system# MAXIV/Solaris diamond
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Longitudinal multi bunch feedback (LMBFLavity:

- no problemwhen unpowered
- expected behaviouwhen powered

— Excited with cavity
— Excited with stripline (cavity installed)
Excited with stripline (no cavity)

- concernthat addition of two new NCGRF
cavitiesmay causdongitudinal instabilities

- 1.0, mitigate theseinstabilitiesa longitudinal
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ID-Upgrades

A Two CPMU17.®eing shimmed
I Installation 2018

A FurthelCPMU17.6 and CPMU16uhder procurement
I Installation 2019

A SCuU15.5nder development

I InstallatiorR019

A OnGirder 10-pole Wiggler in
design

I InstallatiorR018

A In-vacuummeasuremensystem
i MeasureCPMUsold |:> ’
I Commissia018

20_|
107 —— PPMU 21

CPMU 17.6

p

“ Both technologiesof CPMU and SCU are under
developmenand will replacesomeof the existinglDs
due to significantbrightnessgain over P P MUabd s
higherphotonenergies

— SCU 15.5

Phots/0.12%bw/mm /e’




DDBA

existing DBA cell BM beamline
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Insertion Device

modified DDBA cell ID beamline
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. Dipole [ Quadrupole Sextupole

A Introducesn additional straightsection
(VMX beamline0.7 m ex-vac A 2.0 min-vac)

A DDBA cell successfullyinstalled and operated at full
current(300 mA)withina week(Nov 2016)

A All software such as SOFB, FOFB, TMBF, vertical
emittance-Bare workingwell

A Reductionin LT(~-1.5hr) and IE(-5%/ 10%) observed




DDBA

Parameter Pre-DDBA Post-DDBA
Lattice 24xDBA 1xDDBA + 23xDBA
Circumference 561.600 m 561.571 m
Periodicity 6 1
Harmonic Number 936 936
Energy 3 GeV 3 GeV
Horizontal Emittance 2.52 nm.rad 2.70 nm.rad
Vertical Emittance 8.0 pm.rad 8.0 pm.rad
Energy Spread 9.63x107* 9.60x107*
Tunes (Q, / Qy) 27.210 / 13.364 28172 / 13.273
Natural Chromaticity (£z / &) -79.4 / -38.1 -78.8 / -41.2
Operating Chromaticity (£, / &) 2.0/20 1.5 /20
Energy loss per turn (without IDs) 1.005 MeV 0.988 MeV
Momentum Compaction Factor (e /aa) 1.60x107* / 1.78x 1073 L57x107* / 1.70x 1073
Maximum 5. / Ay 31.52 m / 29.66 m 3157 m /33.74 m
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