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PAUL SCHERRER INSTITUI

« - Paul Scherrer Institute

e Home of the Swiss Light Source synchrotron, a
proton accelerator, and a spallation neutron source
¢ 1500 staff, 300 PhD students

ePS| Forum has 15,000 visitors per year

e Proton therapy facility

o

Research Committee

Human Resources

Large Project SwissFEL Safety —
DIRECTORATE
CCEM-CH Communications

Center for Proton Therapy Technology Transfer

Research Research Research Research Research Department Department
Department Department Department Department Department

Research Synchrotron General Nuclear Biology Large Logistics

with Radiation Energy Energy and and Research
Neutrons and Nano- Safety Chemistry Facilities

and Muons technology
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- -1-m Fall 2012: Swiss Parliament approved SwissFEL

Brief project history at PSI

2003-2005 Low-Emittance Gun (LEG) Project at PSI
2005-2008 PSI-XFEL Project

2009 Beginning of SwissFEL Project

V= including mandate for PS|
A to build SwissFEL

Parliament approves
2013 government budget
including funding for
SwissFEL building
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PAUL SCHERRER INSTITUN

~ae ™ SwissFEL location at the Paul Scherrer Institute

maps.goog!ézco,m :
11.09.2013
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-1 SWissFEL: June 27,2013

PSI West PSI East

Hard X-ray

T TR Experimental

Soft X-ray A Aras

Experimental ‘
Area
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PAUL SCHERRER INSTITUI

o[ SWiSSFEL under construction
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PAUL SCHERRER INSTITUT Hans Braun

« - Whatare we going to put into this building ? s e

) N\
Phase 1, 2012-16 ( Phase 2, 2017-19

o

|/ N e ) S )

D Aramis 0.1 -0.7 nm
l_ sl

T 1.7712.4 keV

|

|

|

| - -

Gun & Booster Linac 1 Linac 2 Linac 3 Undulators User Stations

BC1 BC2

715 m

2012-2017

Aramis: 1-7 A (2-12.4 keV) hard X-ray SASE FEL,
In-vacuum , planar undulators with variable gap
User operation from mid 2017 Photon energy 0.2-12 keV

Photon / pulse (1A)  7.3E+10

SwissFEL parameters

Wavelength from 1A-70A

Pulse duration 1fs-20fs

after 2017

Athos : 7-70 A (200-1700 eV) soft X-ray FEL for SASE/seeded operation
(2" phase) APPLE Il undulators with variable gap and full polarization control

To be implemented after 2017 e Bunch charge 10-200 pC
100 Hz

Energy bandwidth 0.05-0.16%

e” Energy 5.8 GeV

Aramis: Hard X-ray self-seeding Repetition rate
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-1 SWisSFEL design parameters at 1 A (12.4 keV) _Sven Reiche.

Nominal Operation Mode Special Operation Mode
FEL Beam Design Parameters o Short s Ultra-Short
& TUISeS Pulses Bandwidth Pulses
Undulator period (mm) 15 15 15 15
Undulator parameter 1.2 152 152 1.2
Energy spread (keV) 350 250 17000 (FW) 1000
Saturation length (m) 47 50 50 50
| Saturation pulse energy () 150 (*) 3 100 15 |
Effective saturation power (GW) 2.8 0.6 2 50
| Photon pulse length (fs, rms) 21 2.1 15 0.06 |
Beam radius (pum) 26.1 17 26 17
Divergence (prad) 1.9 2 2 2.5
| Number of photons 7.3.10" 1,7. 10° 5.10" 7.5. 10’ |
Spectral Bandwidth, rms (%) 0.05 0.04 3.5 (FW) 0.05
phﬁfs:/::rlf?tr:::}(j' 0.1% bandwidth) Lo s 810" G308
Ao bl (6 2,3.10 5,7.10" 3,10 7,5.10"

photon/mm’.mrad’.s'.0.1% bandwidth)
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PAUL SCHERRER INSTITUT Florian Lohl

o[ SWIiSSFEL Linac Modules and cosworkers

" < ST gy
’C -Band RF structure with BOC =,

pulse compressor installed in  ~ &%
| HFtest stand at PSI

# RF stations E (GeV)

Injector | 1+1+4 S-band, 1 X band 0.355

Linac 1 9 C-band 2.1

Linac 2 4 C-band 3.0

Linac 3 13 C-band 5.8
Phase 1, 2012-16 ( h

Phase 2, 2017-19

dArtagnan Athos 0.7 -7 nm

Seed
BC1 BC2 N E—E—E =>(8) |
0ot O —— O ——=C——% Aoms  01-07em
O ————

[
SOGQV

Gun & Booster (mac 2 ;E Linac .'D Undulators User Stations

< 715 m >

July 10, 2015 chris.milne@psi.ch Future Research Infrastructures, Varenna, Italy



mailto:chris.milne@psi.ch

-1 jmw SWissFEL Hard X-ray Undulators

Romain Ganter
and co-workers

Symmetric Support Structure: Stability & Cost effective

~_Mineral Cast: Mechanical Rigidity

Gap Adjustment with Wedge system: Precision (0.3 um)

Undulator Type \l_/lgsl;fr; In
Undulator Magnetic Length (3990 mm
Number of Undulators 12
Undulator Period 15 mm
Nominal K value 1.2
Nominal gap 4.7 mm
Magnetic material NdFeB-Dy
Pole Material CoFeVa

Key building block for SwissFEL beamlines
12 x 17t of precision mechanic

First U15 is getting ready for installation in
WLHA injector test facility Q4-2013

Key industry partners:
* MDC Daetwyler Industries (CH)
* Bruker (D)
* Hitachi (Jp)
* Micro-Waterjet (CH)
* Vakuumschmelze (D)
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Jw Aramis Experimental Hutches
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o= :1-m ARAMIS optical layout S ol

KB-1 ESA Prime + Flex
Mg .
DCMA | Aramis 1
. AU4
Offset mirrors CRL8-12mrad £ (B2
< - .
AU 5| ESB  Aramis 2
n 8-12 mrad
TN E%=a/==
M M
M, M, M,, M, D CRL 23 24
Status Offsetmirror
 Si(100) mirror ordered - Jul. 2014, Zeiss and JTEC v
» Delivery - Jul. 2015 C——— %
 Coating : SiC/B,C, Si, Mo/B,C :Aug. 2015 (HZ Geesthacht)
* Installation : Spring 2016

research

K B _Syst em Pioneering New Horizons in Science
instruments

Specification TOYAMA

* full energy range 1.7 — 12.4 keV
* Variable spot size
* Mo /B,C coating

Double Crystal Monochromator

Fixed offset (20 mm) and variable offset (4 — 42 mm)
3 crystal pairs, Si (111), Si (311), tbd

Common Bragg axis 5 — 80 deg

4500 eV - 12400 eV

. . < Status
* Pink / Monochromatic mode
: : « WTO tender published 12. Dec. 2014
* Del & Installation Oct. / Nov. 2015
sivery & Instaiafion LEL 7oV » KO-Meeting 30. Jun 2015
* Delivery & Installation Nov. / Dec. 2016

R. Follath et. al., SRI Proceedings (2015)
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PAUL SCHERRER INSTITUN

o - SWissFEL Experimental Stations

Bruce Patterson
and co-workers

photobiology

ESA:

Ultrafast
photochemistry
and

ESB:
Pump-probe
crystallography

Beam Position
Fast CCD > b

‘ Phase I:
== Ready by 2017

B. Patterson et. al., CHIMIA 68, 73 (2014)

ESC: Phase Il: >2017

Materials science and
nanocrystallography

TEM cryo holder with

....................

Ultrafast Phenomena at

Scientific Case
B. Patterson
editor

htto://www.psi.ch/sWissfeI/
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C. Milne,

m; 1= ESA: Ultrafast photochemistry and photobiology | s sasic

xﬂ’ & @"oo&@“ o & £
5 '§g§ CH. + 20: 4‘?’ = ?
© & &% oo & B S—? A g
> 1A2u =
Important issues S 3Aay
00 & g &2 L o0 f 870 © cxcitation L0 R ——
oooooogoquo B 000 BR 0o o @ charge transport and trapping o 20 40 %?ne/p:o 100 120 140
COz +2H:0 © charge transfer
Fis 15 Depicton oflo-through photocatlyic merbrane O molecular adsorption fj‘;;ga‘r:z]") T 5a0nm " 380 nm® 207 nmb 457 nm
6 reaction mechanisms phosphorescence ] (30\nm:; 395 nmO 417 nmO 463 nm
@ poisons and promoters (~520 nm) cence
@ surface and material structure nm) g, g
A. Listorti et al. Rev. Chem. Mater. 23, 3381 (2011); -0.1 e
A. Hagfeldt et al. Chem. Rev. 110, 6595 (2010); 5V, [eg 02 ppp AR At
M. Henderson Surf. Sci. Rep. 66, 185 (2011); : > T S
S.C. Roy et al. ACS Nano 4, 1259 (2010 Pt-Ptdistance
Y (2010) R. van der Veen et al. JACS 133, 305 (2011)
Bond breaking and bond making ' :%”\fe“”’s] Protein function '
M. Reinhard et al. Struct. : : : : : .
Dyn. 1, 024901 (2011) \ Intermediate states of homodimeric hemoglobin (Hbl) ligated with CO
e [Fe(CN)sOH,1~ ' l
hv

>

[Fe(CN)S(OHz)z] " (trans)

355 nm i Hbl (CO),
u%(cms(ow)z]z(ds) R. Neutze and K. Moffat Curr. Op. Struc. Bio. 22, 651 (2012)

Fe(CN)gl*

We want time-resolved electronic and structural information on these systems as they evolve '
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PAUL SCHERRER INSTITUT C. Milne,

a - ESA: The X-ray probe techniques ). Stlachetko

and G. Knopp

Emission energy (eV)
Ultrafast laser system o

8020 8030 8040 8050
200 nm - 3 pm
>50 pJ and 25 fs
= (Resonant) X-ray
800 - 9000 H H
, : = emission
fluorescence > > SpeC rOSCO py
q B =
detector A~ > o 8990 - 8990 &
: 00 < c
SwissFEL : - -
Sampl d s
2-12.4 keV X-ray X-ray 7T : $ 5
hromator| focussing 1= . : ) @ = 98¢ - —
<l fsto 50 fs monoc mirrors g o X-ray emission spectrum (XES)
100 Hz w . ; : ; : ; :
------------ C2C-XES CuO K-edge |
X-ray \
i 8970 Ka K |
sp:;zrl's:r::ter = ' i VZC_IXES

2500

P o Pt
C) — ' ' , y
/ ;(, 8 : 2000 | KBz,s J
) 4 : ' Ka, KB’
' : : : 0] ‘\/k
. .
:
: 1000 x200 _

x5

- H — 500
T T T T A
8020 8030 8040 8050 0 T T T T T T T T
Emission energy (eV) 8020 8040 8880 8900 8920 8940 8960 8980 9000
' Emission energy (eV)

S\

Intensty

Vacuum
Chamber

X-ray absorption spectroscopy ' Sample-flowing systems
R RRRRBRBRRREREESSSBSBBEEDSSSS A Microdroplet Openjet Capillary Gasnozzle X_ray Scattering

distances to '
neighbouring
atoms f »*
: ‘ °
photoelectron .
°

EEEERR]

85
o 100f Y p
qC) oxidation state, : ) —’___* '
B o S e e
NSNS D s, — Detector
< environment > O A A
» unoccupied - "-._/ L 4 . 9 A
4 - electronic states ~ . p— 7T Sln
Absorption @ 100 Hz, <100fs q -/
N\ probability ik R
: Ligs R. Neutze et al.
Absorbing atom Scattering atom Nature. 406

752 (2000)

C.J. Milne et al. Coord. Chem. Rev. 277 44 (2014)

t=—2fs t=2fs t=5fs t=10fs t=—20fs t=50fs
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PAUL SCHERRER INSTITUT C. Mllne,

a7 The ESA Instruments: Prime and Flex J. Szlachetko

and G. Knopp

| ESA Prime
ESAFlex +works under He or vacuum to use the 2-5 keV range

h &l ol * - located at the 1 ym achromatic X-ray focus (KB mirrors)
/ ESA Prime ',‘ * emphasis is on combined scattering and spectroscopy
~ measurements
ESA Flex

+ flexible station to accommodate user chambers and
constrained geometries

+ability to easily change the spectrometer position will
provide the highest energy resolution and the ability to
change the scattering geometry

July 10, 2015 - chris.mile@psi.ch Future Research Infrastructures, Varenna, ltaly
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= - ESAFlex: In Action !

In-air flexible X-ray
spectrometer that can
switch from vertical to
horizontal geometry

A. Ammon
and C. Seiler

Commissioned at
the SLS May 5-12
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Collaboration with
SuperXAS beamline

PAUL SCHERRER INSTITUT

a7 Inelastic X-ray Scattering at ESA Flex

LN IR L R B BN B R BN R B L L R 7500 . B . ;
1 1 L1 elastic
dose = 7.2 x 105 phot !
40000} ,f 0s€ X photons J 2000l “T scatter '
i --@--1XS C K-edge - - dose=7.8 x 10*°> photons ]
----- ELNES data | . : :
| A | esoop 3p,  Titanium
(%] ] i 1 1
- i i I t |
£ 35000 \s i CVD 8 6000f | 1 metal
S ! ':'\ 3 R i
H [ 4 dlamond O 55000 *\ ,'* 3s
] P SRR 4
- i \ Lt 1 .
i I\ ] : 4 * & |
50000 [ Y "a 5000} '. L 4
I { \ _ ] I %e : \ |
; R .\M 4500} U -ﬁ"‘ N
ol 1 - 1 W e
i : il |
270 280 290 300 310 320 330 340 0 20 40 60 80
Energy (eV) Energy (eV)
T O vaIence excntatlons O K-edge
[ Dose=2.6 x 10*> x-rays | lzooojelastic: | ; dose 1x1015 photons 12000 | 'o‘l dose = 2x10%5 photons |
i 1 I ! ] [ e ]
:  scatter! 1 - i 'y :
20000} 10000k L ! 11000} 0 .
| Al metal S O S Liquid
2 15000} lasmon 80001 e r}.--%» o~ @ 10000} P ]
= | p g T s water |
o ; S [ A ¥ Q 9000} s ]
O VTN o '
10000} S 6000 $ i TN [ e 8 ]
[ i w : : 8000 ! oo . ]
5000} 4000} ; LIqUId i $ Mv-...‘d
ﬁ ’; 7000} o ]
| _ -, water e ;
Ok . 2000;0‘.,‘., L L 6000- ................ ]
0 1I(E) 20 30]c V 50 ~20 0 20 40 60 520 540 560 580 600
ner transrer (e
gY ( ) Energy (eV) Energy (eV)
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PAUL SCRERRER INSTITUN

a - ESA Prime: Pre-final design

ESA Prime status: design compltion goal July 2015

July 10, 2015 chris.milne@psi.ch Future Research Infrastructures, Varenna, Italy
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PAUL SCHERRER INSTITUT

- 1 )
a - ESA Prime: ‘Tender’ X-ray von Hamos spectrometer
80 — . —— . .
Ledges:llél ' RN R AR I |
“|2nGa |‘eAS Se\‘ Br Kr Rb \Sr \‘Y Zr Nb Mo\TC \\Ru Rh Pd Ag Cd In Sn sb Te I Xe Cs]
70}
= N Tender X-ray
S adipoa) D‘;&m) crystals tested:
@ 60t G - \(‘1 \\) ;\(\)\m‘;; r « ADP
\ \ \ '\ 5i0,(10-10 i0) .\ N
(= \ \ \ \ \ \ o N °
© % \\ \ AN \ Sm\l Y \50(1? 1) S220) PET
(o0} \ \ ‘\\ \\ \\ \\ \\ \\ °
20 50| AN N | InSb
a0 \\ \\ \\\ \\\ ‘\\\ \\ \‘\\ \\\\ * \\\\ )
Na Mg" Al \\ Si NP S ah. Ar Res g Sc e Ti ]
qol_Kedees | | NN [N R SN I B | 4
o ADP(101) Si0,(10-10) Si (220) ]
& O TIAP(002) InSb(111) 5i0,(10-12)
jcj § PET(002) Si(111) Sio (11 20) ]
1000 2000 73000 4000 5000
_ Energy (eV)
ESA Prime spectrometer Al ADP(101) crystal
» To cover 1-5 keV X-ray emission energies we need ] o]
exotic crystals 250000 g
» Needs to operate in vacuum to avoid X-ray loss 200000) I )
. 2 . L satellites
* Spectrometer compartment should be isolated from £ 150000} £ / \ !
sample compartment M > \/ /\/\
o ' L2 satellites|
Crystals and detegtors need some.travel range to o) " / VRN |
cover the desired X-ray energies . WAV
* This X-ray energy range is a priority for SwissFEL ST tand 1486 ldss 140 1492 TS T 1495 500 108 1SI0

X-ray emission energy (eV)

X ~ray emission encrgy (¢V)
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PAUL SCHERRER INSTITUI

T ESA Prime: Scattering experiments

Goals
» Detector as close as possible (100 mm)

* Protect detector from sample/He/mechanical damage/optical laser
with window (Kapton/Mylar)

* Simultaneous use of spectrometer and Jungfrau 16M
* Two horizontal chamber positions for different experimental
priorities (scattering/diffraction Vs spectroscopy)

() uonnjosay

X-ray photon energy (keV)

I | |
10 1S 20 25 30
Detector distance {(cm)

¥

b 3

b 3
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PAUL SCHERRER INSTITUT J. StandeSS, P. Nogly,

a - Lipidic-cubic phase jets for SFX 6. Scherier (BIO)

Tested LCP jet at ESRF microfocus
beamline and under pump-probe
conditions at LCLS (CXI)

I UCI‘] Lipidic cubic phase serial millisecond

crystallography using synchrotron radiation

ISSN 2052-2525
BIOLOGY |MEDICINE . N . .
G | c Przemyslaw Nogly,” Daniel James,” Dingjie Wang,” Thomas A. White,© Nadia
Zatsepin,b Anastasya Shilova,? Garrett Nelson,® Haiguang Liu, Linda Johansson,®
Michael Heymann,© Kathrin Jaeger,® Markus Metz,“f Cecilia Wickstrand,® Wenting
a o s - of . a .

Received 16 October 2014 Wu,? Petra Bath,® Peter BerntSﬁn,g Dominik Oberthugr, Valerie Panneels,” Vadim

Accepted 1 December 2014 Cherezov,® Henry Chapman,“" Gebhard Schertler,®' Richard Neutze,® John
Spence,” Isabel Moraes,”' Manfred Burghammer,®™ Joerg Standfuss** and Uwe
Weierstall*

pacteriorhodopsin in LCP
-

---i

TiA

Serial Femtosecond Crystallography,
LCLS June 2014

media courtesy of Przemek Nogly
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.{z— SwissFEL Experimental Station A Goal: To have this
= P ready by 2017

>

X-ray Laser
© monochromatic (0.01% BW) and ® high pulse energies (5-10 mJ)
broadband (1-4%) ® short pulses (20-50 fs)

e variable focus (1-100 ym)
® tuneable energy (2-12.4 keV)
e ultrashort pulse durations (<1 fs to 50 fs)

Available experimental configurations
® pump-probe sample chamber for use at low pressure and controlled environments with all
probe techniques
@ 2D scattering detector (PSI 16M Jungfrau, 75 um pixels, 10* dynamic gain)
© ESA Prime instrument covering the 1-12 keV range (XES, HEROS, IXS, RXES)
® jets for solution samples (100 ym) and serial fs crystallography (4 ym)

® tuneable wavelengths including IR,
visible, and UV
® preparation for THz and <10 fs

Normal user operation

N : Component ,
Conceptualyp, Purchag mgm assembly and Delivery and move First beam and and second stage
desjgh repfét, ¢ and coampora " commissioning at into SwissFEL first friendly users experimental
R b predugien . the SLS building techniques at ESA

4 4
SSc st ‘. O i . . . .
Ry +.,+" Conceptual Design Report: http://www.psi.ch/swissfel/internal-reports '
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PAUL SCRERRER INSTITUT

« - ESB: Probing Correlated Coupled Dynamics & Fluctuations

— pump: launch coherent excitation — tune system close to critical point
(phonon, spin wave, charge wave, orbital wave, ...) (apply static pressure or B-field at low T)

£

© M0 C Mn* <0 @ La/Pr/Ca o)

[P. Coleman, Nature 413 (2001)]

— X-ray probe: how does the (coherent) excitation evolve in time ?

> tr-XRD: measures changes in lattice constants & symmetry
> 1tr-RXRD: sensitive to coupling of charge-, orbital- and spin-order (< polarization)
> tr-(N)TDS: measures S(q,w = 0) & fluctuating coherence length ¢

> tr-(R)IXS: measures S(q,w) & change of momentum dispersion

July 10, 2015 chris.milne@psi.ch Future Research Infrastructures, Varenna, Italy
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PAUL SCHERR

o] e

ERINSTITUT

ESB: The X-ray probe techniques

Gerhard Ingold
and Paul Beaud

Resonant X-ray
Diffraction

e

AQ_

X-ray Diffraction '
elerls system: colerent phonons (Bi)

°

o
©

o
-4

Normalized diffracted intensity
=
=

o
o

[ Johnson PRL 2008 |

excitonic CDW system (TiSeo)

' 90 K
1008 | 4ok
g 1 medmum themal contrbutions:
: - — 90K
. . — 140K
07 S
© i !
i ey
2 L 1 P
go.‘ ¥ ‘i"‘;
i i
OO i i
v + - BHE v i
0 03 06 e 12

| Vorobeva PRL 2011 |
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] : 1
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¥ | ! :

% «004 ] 4+
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: | / .
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52 13w

Jahn-Teller dynamics (LCMO)

'w:\ -
Y - \ w",,u,o.u.
CRR - N',."Q.""'_...."‘",
i " 7"‘ ) ) ")
§ - \
4 of o [
i 9,; P ety
{ w4 'g wf ’Q"{ L i)
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[ Beaud PRL 2009 |

magneto-structural transition (FeRh)

A = L ¢ i )

| Maringer PRL 2012

B340 KIS0 E360 SN0 2380 £3%0 8400
energy (2V)

X-ray
-
/ \‘\\
OO I' 2 d

Elastic X-ray Diffuse Scattering '

TDS from Si(100) measured at the SLS (courtesy J. Johnson)
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PAUL SCRERRER INSTITUN

a7 SWisSFEL ESB: General Layout

Femtosecond Pump-Probe X-ray Diffraction and Scattering (Crystalline Samples)
Energy Range 4.5 - 12.4 keV, X-ray Spot Size 2 - 200 um

Single X-ray focus position — two Endstations:
* Pump-Probe General Purpose Station: XPP GPS (Heavy Load Station + Robot Detector Arm)
* Pump-Probe (Resonant) Diffraction: XPP XRD (Six-Circle Kappa Diffractometer)
(Cryo Diffraction Chambers mounted on both stations)
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o= SWissFEL ESB: Two Endstations

BERER_Eman

Linear Stage ~

In Vacuum
Laser
Incoupling

16M Pixel
Detector

Dual Detector Arm:
1. Polarization Analyzer Stage

.:.4 Ka ; ;

| Diffrac’trﬁfé

- 2. Jungfrau 2M Pixel Detector
. e v o =
Heavy Load General \ ?& —
Purpose Station (XPP Ag
GPS) N 5\15\6‘“

Ra'\\
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-[?-E]- THz Pump — XRD Probe Setup (R&D FEMTO@MicroXAS)

800 nm I

Teflon filter ;;—ll — s GaP

THz crystal

7

-
polarizer

EO

| THz generation
| 9 W
Balanced
1300nm Photodetector
§ 200
= 1001
= 0 v
2
pr -100
§ 200+
& 0 2 4 6 N
Delay [ps)
<
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=
=
& OH1l — -
T
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Structural Order in Sn,P,S;: Ferroelectric Polarization
Griibel et. al. (in preparation)
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« - Fixed target protein crystallography module at ESB-GPS

* Movable, suitable for ESB-GPS

* Room temperature AND Cryo

* In-air AND In-helium

* 100 Hz serial (scanning) femtosecond
crystallography (< 5 um xtals)

* Synchrotron-like femtosecond
crystallography (> 5 um xtals)

Serial (scanning) femtosecond crystallography

------
~~~~~~~~

-
~ -
_______

~ =
_______

Synchrotron-like femtosecond crystallography

| 16M Jungfrau

Fixed target

module . ono\ !
S\N\SSFEL
\\ ESB __ /“%F L *f,):' _“’1"*

ESB GPS

-
»
/ ESB-PRIME
Sample position
(2 um X-ray beam)

cryo nozzle (He gas operation)

in-helium setup (side-view)
fluorescence
delofﬂo'

N\
first dlamond window second diamond window
\ \
\
\ \
high vacuum \| M Helium sample position
direct beam I 4 o ~ I - O b..m"op-' 300 mm
KB [t 9t T ) L
clean-up slits ’ =
_ A I Laser incoupling mirror | clean-up
intensity monitor (58 |nfrstructure or slits
upgrade)
Cryo sucker
(He recycling) t s
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Tw OWiSSFEL Experimental Station B Goal: To have thiSl
RS P ready by 2017

¢ xy

o "j{’}
t(‘\; fr ‘«4_1 f
N QY <8 : b y
X-ray b s - VY Laser
© monochromatic Si(111) and - . » @ high pulse energies (5-10 mJ)
Si(311) and broadband (1-4%) - ® short pulses (10-20 fs)
e variable KB mirror focus 2-200 ym o P e flexible pump setup (polarization
® tuneable energy 4.5-12.4 keV and wavelength UV to NIR)

e ultrashort pulse durations (<1 fs to

50 fs)

A 3
A 3

® THz excitation and <10 fs

Available experimental configurations

® 6-circle diffractometer

@ 2D scattering detector (PSI 16M Jungfrau, 75 um pixels, 10* dynamic range)
® HVIUHV diffraction chamber with cryo cooling (10-700 K)

® Time arrival monitor <10 fs | p. Jurani¢ et. al., Opt. Expt. 22, 30004 (2014).
© General-purpose station for hosting user setups (e.g. fixed-target protein crystallography)

Normal user operation

e 0s Purchasi Component - d d st
Concegptual).p , and com 6:9} assembly and De_llvery a.nd move First beam and and secon st a:ge

desigh repfét, ¢ N, commissioning at into SwissFEL first friendly users experimenta
R . produch@ » the SLS building techniques at ESB

i 2015 2016 2017
¢ June 1st “ OO ," : : . :
o013 +.,»~ Conceptual Design Report: http://www.psi.ch/swissfel/internal-reports '
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http://www.psi.ch/swissfel/expected-scientific-breakthroughs

: : Material science and
o= Experimental Station C nanocrystallography

ES-A ES-B ES-C
»————————_____
—-——-———/—’-“*—-*
Phase alpha 201X Phase beta 20XX
Parameter Value Parameter Value
Focusing scheme KB Focusing scheme Multilayer KB
Photon energy 4.0-12.6 keV Photon energy 12.2-12.8 keV (e.g.)
Focus size 150 nm Focus size 20 nm
Transmission 0.7-0.8 Transmission 0.2-0.5
Distance from last mirror 350 mm Distance from last mirror 30 mm
* Material science at the nanoscale Send your great ideas to
° Nonlll_near X-ray optics Bill Pedrini
* Protein 2D crystallography _ . _
* (Single particle imaging) bill.pedrini@psi.ch

Calculations by Rolf Follath |n progress stay tu ned '
, “us
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