2019: Welcome

Walker, Technical Director
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The Diamond Machine

100 MeV Linac
3 GeV Booster

3 GeV Storage Ring
circumference 561.6 m
lattice 24 cell DBA
current 300 mA
emittance, H 2.7 nm

emittance, V 8 pm =) . B’
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Diamond Beamlines

Soon coming to the
end of Phase-lll:

Diamond will have
35 independent
beamline branches.

Construction period
Optimisation
Operational

Under construction

ID  [Task Name 2003 2004 2005 2006 |2007 |2008 |2009 [2010 [2011 |2012 |2013 |2014 [2015 [2016 [2017 |2018 |2019 [202
1 |Phasel
2 102 Macromolecular Crystallography
5 | 103 Macromolecular Crystallography
8 104 Macromolecular Crystallography
11 |106 Nanoscience
14 | 115 Extreme Conditions
17 | 116 Materials and Magnetism
20 | 118 Microfocus Spectroscopy
23 |Phasell % =
24 | 122 Non-Crystalline Diffraction |
27 |B16 Test Beamline |
30 |11 High Resolution Power Diffraction I
" 33 |124 Microfocus MX (=——-==~= ]
T 119 Small Molecule Diffraction e————i
' 39 |B23 Circular Dichroism —
42 | 112 JEEP (Engineering, Environment & Processing) [
45 |104-1 Monochromatic MX e
48 | 120 - EDE Branchline ]
51 |120 - XAS Branchline e
54 | 107 Surface and Interface Diffraction (XENA) I
57 |B22Infrared Microscopy ==
60 |110 BLADE: X-ray Dichroism & Scattering | oS |
' 63 |B18 Core EXAFS ——
" 66 |113 X-ray - Coherence Branchline I
T 113 X-ray - Imaging Branchline ———
72 | 109 SISA: Surface and Interfaces e
75 |Phase lll
76 | B21 High Throughput SAXS |
79 |123 Long Wavelength MX === —=— == ===
82 |105 ARPES |
T B24 - Cryo Transmission Microscope e
38 |108 Soft X-ray Microscope (STXM) ——
91 | 114 Hard X-ray Nanoscale Probe for Complex Systems ( ]
94 | 121 Inelastic X-ray Scattering (IXS) e
97 | BO7 Versatile Soft X-ray (VERSOX) I
100 |115-1 X-ray Pair Scattering Distribution Function I —
103 | VMXi Versatile MX in situ [ ]
106 | VMXm Versatile MX microfocus
109 |DIAD Dual Imaging and Diffraction |
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£2,750,000.00
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Examples of industrial use

Consumer
products

Catalysis

Fuel additives

Rolls-Royce Unilever
Strain scanning in Microstructure in
aerospace a new hair care

components product

Drug
design

Drug
manufacture

speciation in three

-—
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Johnson Matthey
Platinum

Infineum
Crystallisation

way catalysts

Medical Diagnosing
devices disease

GlaxoSmithKline
Controlling a
manufacturing
process

Heptares
Designing drugs
for Parkinson’s
disease treatment

NHS

Understanding Speeding up
failure in MOM hip ~ cancer diagnosis
replacements using IR

processes in biofuels



Complementary Facilities

Electron Bio-imaging Centre (eBIC) and Electron Physical Science Imaging Centre (ePSIC)
Electron Microscopes operated 24/7 like beamlines for external users.

CryoTxmp2a  102-2VMKi
Microfoous MY [24 1021 vrﬂ{:“!:ﬂ
Circular Dichroism B23 104-1 MX and XChem
Long Wavelemgth MX 123 104 Microfoous MX
MIRIAME IR Microspectroscopy B22 —-—-——-l' 105 ARPES
Iﬂd Manoscience
Small Angle Scattering and Diffraction 122 /
High Throughput SAXS B21 ? Surface and Interface Diffraction Researcl;h
Inelastic ¥-ray Seattering 121 B[l? VERSOX: Versatile Soft X-ray Complex

Small-Molecule Single-Crystal Diffraction 119
Core XASB18 O\
Microfocus Spectroscopy 118 e =
Test Beamline B16 .7"
Materials and Magnetism |16

¥PDF: X-ray Pair Distribution Function 115-1
Extreme Cﬂn:limns 1ns

] . at Harwell
108 Scanning X-ray Microscopy
LOLA: Versatile X-ray Spectroscopy 120 f
mﬁlﬁ.ﬁ:ﬁurhmand Interface Structural Analysis (2

110 BLADE: X-ray Dichroism and Scattering

111 High Resolution Powder Diffraction
Long Duration Experiments (LDE)
DIAD: Dual Imaging and Diffraction (K11)

A Plckavanc.e lfecture
112 JEEF: Jeint Engineering, Environmental and Processing Theatre A

Hard X-ray Nanoprobe 114

Ay 113 ¥-ray Imaging and Coherence
Py @
™

S5a”

@ Hocomoleaiar ystallogrophy () StracturesandSurfaces () MagneticMaterials (@) Imaging and Miaroscopy
@ Gostallography () Biological Gyo-maging () Spectroscopy @ soft Condensed Matter



electron Bio-Imaging Centre (eBIC)
-collaboration between Diamond, Birkbeck College and
Univ. of Oxford , funded by Wellcome Trust, MRC and

Titan Krios | Cryo-EM, cryo-ET 80, 120, 200, 300 kV Operational since 2015

Titan Krios Il Cryo-EM, cryo-ET 80, 120, 200, 300 kV Operational since 2016

J Titan Krios Il Cryo-EM, cryo-ET 80, 120, 200, 300 kV Operational since 2017
Titan Krios IV Cryo-EM, cryo-ET 80, 120, 200, 300 kV Operational since 2017

Talos Cryo-EM, cryo-ET 200 kv Operational since 2016

L Scios Cryo-SEM, Cryo-FIB 3t030kV Operational since 2017
{ . JEOL ARM200F EDX, EELS, atomic scale STEM imaging, electron diffraction 80, 200 kV Operational since 2017
. JEOL ARM300F EDX, atomic scale TEM and STEM imaging, electron diffraction 30, 60, 80, 160, 200, 300 kV Operational since 2017

electron Physical Science Imaging Centre (ePSIC):
- collaboration between Diamond, Johnson Matthey
and Univ. Oxford




Diamond-I|

e Science case endorsed by Science Advisory Committee, November 2018

e Conceptual Design Report endorsed by external expert review, April 2019

e DLS Board approved proceeding to the Technical Design Report phase, June 2019

e Now developing business case for funding (UKRI-STFC and Wellcome Trust), first half of 2020

@diamond

available from
https://www.diamond.ac.uk/Home
/About/Vision/Diamond-II.html



https://www.diamond.ac.uk/Home/About/Vision/Diamond-II.html
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Betafunctions

Baseline lattice (CDR): M-H6BA-15-1-1
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Dispersion [m]

g ] T -
Energy [GeV] 35
Circumference [m] 56 4
Nat. emittance [pm rad]
Nat. energy spread 7.8e-4
Tune (H/V) 57.16/20.25
Nat. chromaticity (H/V) -75.7/-89.6
Mom. com. factor 1.17 e-04
Length of LSS/SSS/MSS 7.54/5.19/2.92




Gain Factor

Why 3.5 GeV ?

1000{ N B2
22z
. B2
R .7 S
2
o041
[ (07 S
N (0
o ovsxi
- VMXm
- 14
- 14
- s
109
BO7
e 20-EDE
120-SCA
B18
107 s
-~ hr
- e
-~ B
o
- 6
& o 1

Energy (eV)



Standard
Straights

Long Straight

Use of mid straights:

16 forinsertion devices or 3PWs
4 for RF

4  currently unused

Mid straights

6 Fold Symmetry (supercells) for complete ring
6 Long straights

18 Standard straights

24 Mid straights

4 Girder/vessel configurations (LM SM MS ML)




New Booster Plan: |
e install 80% of new booster in the 2 years

* need lower emittance (< 30 nm) prior to the dark period

* need shorter bunch length (<40 ps) . complete booster and commission during
* need 3.5 GeV the dark period in advance of when needed
1.73 m for storage ring commissioning

30

From Linac l

20 -

New booster
10 -
= 0
To storage ring - A Existing booster
10 X
BTS
o
20
y




Possible (minimum) timescales

Outline case approved by SAC & Board

Board approves working on CDR and the science case
New Science Group Leaders appointed
Outline science case by Groups

Science Workshops with the User Community
Full science case presented to SAC

CDR ready

Review of CDR (SAC, MAC, DISCo etc.)

Board approves CDR, gives go-ahead for TDR
Draft TDR reviewed by MAC and SAC

Board approves seeking formal approval

Final TDR published

Diamond-Il project approval

Start calls for tender

Start of funding and procurement

Start of shutdown

Start operation with friendly users

Resume full User Mode

<<<<<H

2L 22

Apr./Jun. 2016
Oct. 2016
Feb. 2018
May 2018

Sep./Oct. 2018
Nov. 2018
Mar. 2019

Apr./May 2019

Jun. ‘19

Apr./May 2021
Jun. 2021
Sep. 2021
Dec. 2021
Jan. 2022
Apr. 2022
Apr. 2025
Jul. 2026
Oct. 2026



.Have a Good Workshop

Malker, Technical Director
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