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Diamond Phase Ill — Status update

* Introduction
* Project overview

» Life sciences beamlines
— Beamline B21 HATSAXS
— Beamline 123 Long Wavelength MX
— Beamline B24 X-ray microscopy

===ewPhysical sciences beamlines
— Beamline 105 Arpes

: nt ends and IDs status
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Introduction

Machine parameters

Number of cells / 24/ 6
symmetry
Electron beam energy | 3 GeV

Electron beam current| 300 mA (provision
for future 500 mA

operation)
Free straight lengths |18 x5 m
for IDs 6x4m
Minimum beam 10 hours

lifetime

E%&j&beamline 40 m (from shield
engt . wall)

Overall circumference,( 561.6 m
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Beamline Programme

 Phase I: 7 beamlines (operational from 2007)
* Phase Il: 15 beamlines (completion in 2012)
 Phase lll: 10 beamlines

 Phase lll Budget: £111 m over 7 years
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e Planned

Beamline Programme

2008 ‘ 2009 2010 ‘ 2011 ‘ 2012 ‘ 2013 ‘ 2014 ‘ 2015 ‘ 2016 2017

B21 High throughput SAXS

123 Long wavelength MX

105 ARPES

B24 - Cryo Transmission Microscope
108 Soft X-ray Microscope (STXM)
114 Hard X-ray Nanoscale Probe for Complex Systems (HXNP)

121 Inelastic X-ray Scattering (IXS)
Versatile Soft X-ray (VERSOX)
115-1 X-ray Pair Scattering Distribution FunctionJ

VMX
l I I l

Under construction

In design phase

Y
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Beamlines for Life Science

Phase llI

123 — Long L MX

VMX —in situ / sub
micron MX

B21 - HTP SAXS

1 B24 — X-ray J-scope

N\

MX

Soft condensed matter
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B21 - HATSAXS

»Energy (wavelength) range . 6-23keV
»Band-pass RMS (DE/E) at 10keV . 4x10-4
»Focused RMS beam size at 10keV : 0.2mm x 0.2mm
»Photon flux at 10keV at sample . 1.4x1012photons/sec.
» Stability of X-ray beam
* Flux . more than 95%
* Position : within £10pm
»>Measurable g-range : 1 -5000 A
» Capability of Automated
——mpMeasurements

 Max. number of mountable

: 200 samples
— samples N

. Max. rate of mé e ments . 20 samples per hour (with 98%
' \ accuracy)
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B21 - SAXS Camera Layout

Function
e Simultaneous SAXS/WAXS
measurements

« Accommodate for different
experimental set-ups

« Accommodate for energy change
General arrangement of module
WAXS detector support
 Nose Cone
*  Flight tubes
 Bellows

« Gate valve
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123 — Long wavelength MX

PBS: Armin Wagner

« BS: Vitaliy Mykhaylyk

* Project engineer: Martin Burt
* Optics: Lucia Alianelli

* Detectors: Julien Marchal

« CDR: January 2009
 TDR: July 2010
e First User: October 2013

Dedicated beamline for experimental phasing

» Optimized for operation in 1.5 — 4 A range
 Sulphur-SAD for native proteins
* MAD exploiting M-edges for large complexes

X-ray tomography for analytical absorption
correction of diffraction data.

Beamline specifications:

* Energy range: 3 — 12 keV

« Beam size: 120 x 120 um2 (diffraction)
1 x1mm2 (tomography)

* Temperature range: 30 — 120 K
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123 — Long wavelength Macromolecular
Crystallography Beamline

123 will be the first MX beamline optimized
for the long-wavelength region (1.5 — 4 A).

It will provide a unique tool to fully exploit
the potential of experimental phasing from
native protein and DNA/RNA crystals.

Project Milestones
« First Light Sep 2012
« First User Oct 2013
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123 - Current Status

«  Optics Hutch * In-house D.CM
* Front End — Installation ongoing. — Installed in hutch.

— Installation complete.

* |n-vacuum End Station
— Design almost complete. e Detector

Detector readout — In-vacuum P12M ordered.

electronics box

Fluorescence
detector

Pulse tube
cooler

rap 2T |
T camefa
“Sample  sample

transfer changer s

iffraction
detector




B24: Full field cryo transmission X-ray microscope for Biology

« Design/construction phase
Front end component design nearing completion

Toroidal focussing mirror located in machine front
end: Optic purchased, detailed design of optics
support/vessel and associated equipment about

to start.

Monochromator design in progress
Cabins and Services out to detailed design
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B24: Full field cryo transmission X-ray microscope for Biology

« Standalone X-ray microscope
— X-ray microscope coupled to soft X-ray standalone source
— Delivered in June 2012
— Opportunities for technique development
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Beamlines for Physical Sciences

Phase I

105 — ARPES

108 — Soft X-ray Microscope

114 — Hard X-ray Nanoscale Probe for Complex Systems
121 — Inelastic X-ray Scattering IXS

BO7 — VERSOX

115.1 — X-ray Pair Scattering Distribution Function
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105-ARPES

high-resolution VUV beamline

hv = 18 -240 eV

Apple Il
- Undulator

Primary
slits 23 m

M1 toroidal
mirror 26 m

Diffraction grating

292 m

\ M3 cyli;drical Horizontally defining
mirror 31 m .
- slit37 m
\\\ < Exit slits
\ < - \ 40 m
M5 cylindrical |
mirror 31 m o =
2 M6 toroidal
mirror 46 m

Exit slits
37m
\
p-focus mirror 44 \\

B
)\ Pinhole 44.6 m

Nano branch
< Fresnel zone
77\ plate 46.6 m

( ‘)ﬁj

-

Nano ARPES ;
4661 m "

>

HR-ARPES branch

High resolution

angle resolved
photoelectron spectrocopy
50m

e
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|105-Angle-Resolved Photoelectron Spectroscopy (ARPES)

hemispherical
analyser

cryogenic
manipulator

b
ey
LS Py
Sample ‘)‘&’?%%/
.

Ispherical A
Matorised sample
He flow cryostat. \

/

niometer.

lyser integrated with electron 2D detector (VG Scienta).
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105 - Arpes Instruments

1818

hemispherical
analyser

cIyogenic angle mapping
electron lens

VUV radiation
hv =20-80eV

high-resolution ARPES spectrometer

hemisphenical

angle mapping
electron lens

VUV radiation
hv=50-100 eV
A=25-12nm

nano-ARPES spectro-microscope
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105-Undulator (Emily Longhi et al.)

5 m long Apple Il
undulator

A, = 140 mm

(N = 35 periods)
minimum gap 24 mm
max — 8-32

max — 0.63 T

K
B

2

Phot/s/0. l%bw/mmz/’mr

HU140 500mA

Std Long Straight Optics
— Linear
Circular
1 1 1 1 1 I 1 1 1 1 1 I
5 6 7 89 2 3 4 5 6 7
100
Photon Energy

source size and
divergence

A-L / A
3 2 3 2
" W27 v V2L
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Diagnostics

D-j9/5-j9 . .
Nl D-j8/5-j8
[ — D7  ES
RFM | | "'nﬂ FM
& ———+h——ets — 1 —=n ——f,",ll ik
) : g D-ig/s-i8 D-i7 ES-i D-i5/5-i5 v
HR-end station ~ D-i9 ! D3/53 D2/S2  DiagON/  XBPM
cooled S1/D1
Islit Diodeunit @& baffle cooled
| YAG screen as cell
g

Fluorescence flip-screens with camera read-out
g Blade drain.current measurement for slits.
>hotodiode low current amplifiers for intensity measurements.
Fluerescence screen above exit slit picks up dispersed photons.
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Phase |ll Front-End & ID Status

B21
front-end: completed

123
front-end: completed
Insertion device: under construction, installation in Aug. /Nov. '12

105
front-end: completed
insertion device: installation Nov. '12/Jan. '13

B24
front-end: design completed, tendered in June

R

—

108 \
- ont-end: desig(l completed, call for tenders in June
INs t{on device:\rﬁain parameters being finalised
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Thank you for your attention
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