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(= Outline

* First Experiments
@ ARAMIS beamline ( and ATHOS beamline)

* User Operation (Concept)
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Pump Laser

infrastructure

ATHOS Exp. Surface: 1 single hutch 692 m?):
 Soft X-rays 0.25 < 1.9 keV (0.65 < 5nm)
e Variable polarization undulators

e Modes: SASE + self seeded + broadband +
two colors + CHIC + (burst) +...

* Phasell: 2017-2020

[({=J» ATHOS and ARAMIS Experimental Area

ARAMIS Exp. surface: 3 sep. hutches (522.6 m?)
 Hard X-rays 1.77<12.4 keV (0.1 <0.7nm)
e 1t pilot Experiment Q4 2017
Full operation (5.8 GeV) Q2 2018

lllllllllllll

Pump Laser infr

SwissFEL ‘ ATHOS

C-AVAC D AVVACH- AT
ARAMIS

ESC
First floor
stiloo (phase 1)
Pulse duration: 1-20fs
e” Energy 5.8 GeV

e Bunch charge 10-200 pC
Repetition rate 100 Hz
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(== Experimental Statlon A at ARAMIS s koow

X-ray emission spectrum (XES)

ESA: ST s
Ultrafast photochemistry |-
and photobiology

V2¢-XES

Sample-flowing systems

A Microdroplet Openjet Capillary Gasnozzle
N NN EXAFS '
photoelectron f
’

A NN Pranes

‘_pre-edg o o °
Absorption Detector
probability P '_‘
Li2s A
K g

Absorbing atom Scattering atom

ESA Prime

X-ray energy

* Motorized support\ _
installation 11.2016._

« Awaiting final design
review on chamber

* Deliveryin 12.2016

* Built and commissioned at the SLS

* Ready for installation at SwissFEL
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(== ESA — spectrometer crystals development
courtesy Chris Milne & Jakub Szlachetko

X-ray source

LL\.\ Segmented-crystals for X-ray emission spectroscopy

monochromator

cylindrically bent detector
crystal

. """"'“'""“““W“m»mm....u

2E,

Segment Res.: 100 meV @ 8keV
AE/E=1.25x10-°

200 [~ T T
— Experimental measurement|
— Gaussian fit

Crystals manufacturing:
- Process is now reliable and reproducible:

by Jorg Schnieder (ESA) & Konrad Vogelsand (LMN)
- Production of all available Si cuts (1xx, 3xx...)
- In collaboration with PSI Technology Transfer, ESA
supplies crystals to external customers (EuXFEL,
MaxPlanck, Uni. Fribourg, Brasil Synchrotron....)

150

100

FWHM = 299 + 8 meV|

Photon counts

50

/\

| 1 1 L 1 1
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Scattered X-ray energy (keV)
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(== Experimental Station B at ARAMIS |H. Lemke,

J. Rittmann

Laser/THz-Pumped Diffraction and Scattering: Cond. Mat. & Mat. Sci.

Installation schedule:
1 » PALM prototype ready
InVacuum {2 .
Sl Laser / = \ * Pump laser delivered
monitor Ll Incouping /// R ] 1. KB optics Nov 2016
flrmrm T Sr— = . | v P
e Laserincoupling Feb 2017

* GPS station Dec 2016
 XRD station March 2017

* THz cryo chamber under design
\hypolarization e Robot detector arm Sept 2016
nalyzer Stage an!
L \mptet & Feb 2017

Detector
Det

Heavv Load General % Y=

. Station (XPP GP

) Dual Detector Arm:

T 20

800 nm timing Thz pump o
} reference THz cryo chamber at ESB sample_
oo} 4 | .41 o : gonmmeter N
S A .- - *T % Detector delay At /_>§ X rays héxapod :,/;; > ‘a‘
T Ere T 10 . - & ‘ e c,NoS

[TH

AVI (%)

(wo/AY) 7Hig

7 KeV probe : / 3
, ‘ Laser , - d //
Sample » - ; ‘ | J
S8 t, + At EO sampllng, : /
i SnZPZSG V 4 ) LN ¢ Be exit

Delay (ps) ‘ Grube/ et. al. (submitted)
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Embedded Protein Crystals

Fixed Target Serial PX in ESB

courtesy Bill Pedrini

M. Hunter et al. Scientific Reports 4 (2014)

K. Hirata et al. Nature Methods 11 (2014)

Fixed-target
Samples

}' e Rapid movement of
KB'Mirrors  the stages orthogonally
to the beam path

i 27T N, l/, \\\ l/r ‘?\\

1 / \\\ { u -p O 1 ‘:

1 ! \ A ]

d 7T . J N %

| \ J / % N A

| . J q Se _o-” e 1
N Tl e m / :

! B I em=s !

1 \ / 7 S 1
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| e ~ o - / " 1

I / \ e 1 1 1
T SRS |
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: Il <4 Ao

| ‘\ 7 ~o -’ 1
ol e mm e S R !

~,
.......

Slalom trajectory: 1.2 um /100 um @100Hz

in-helium setup (side-view)

first diamond window

second diamond window

Project start: Jun. 2015

Commissioning at ESB: Nov. 2017

Project end: Feb. 2018

movable PX Sample module:

cryo nozzle (He gas operation)

fluorescence
detector

N\ !

\

high vacuum \| Al Helium gas

| it
direct beam I ]XI] — | (| SampferOSI 1ON beamstop
KB (00 Ml K 1= I
A o ’I / inline 100 mm
clean-up slits / . . . camera
Laser incoupling mirror | clean-up

intensity monitor
upgrade)

(ESB infrstructure or

slits

cryo sucker
(He recycling)

300 m
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[((=J» ESB-MX end-station

(a)
16M Jungfrau detector ~~~.__
__ ESB-XRD
ESB-MX sample Rl TR g - setup

-~

changer unit >~

Sample Changer:

-200 sec ESB
. diagnostic
-1000 pins chamber
ESB-XRD _

. KB focusing
mirror box
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[{={J» JUNGFRAU — Modules Test at LCLS

Single Module
500 kPixel

Single module: 4x2 chips = 0.5 Mpixel
Number of frames: ~1000 Frames
Corrections applied: Pedestal subtraction
Offline photon discrimination
(5 keV equivalent threshold)

—
o
w

Average photons per pixel per frame

—
o
\V]

—
o

Powder diffraction from calibration
standard (Silver Behenate)
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((=J» JUNGFRAU - Gain and Noise

" * Cu Fluorescence target (K,: 8 keV) ; * Attenuated direct beam at
e L * Integration time: 10 Us g X0 1.75 keV
S * HV=200V 3 1 l[Notsal | (PHOENIX, SLS)
52000 * Readout at 700 Hz | s A peak * Integration time: 2 ps
8 B C ? 5 508— * HV=300 - 400 V
£ ~ R o U
3 zonl Noise Ka : g E T * Water cooled
1500 8.0 keV [ z | » Sensor assembly in vacuum
- = ; 0.6
1000 3
- 0.4
B Kg -
0= T - R S Ry E R
ADC Photon Energy (keV)
0140510
3 T * Noise Performance (ENC): ] . .rs
g HGO: <55 e- (RMS) Different operation conditions:
100E * High Gain Mode (HGO):
80| + Noise performance: <55 e ENC
ok + Minimum photon energy: < 1.5 keV
- (- Slightly Less Dynamic Range)
oE e Standard Gain (GO0):
200 + Noise performance: <100 e  ENC
o o + Dynamic Range: <110% x12.4 keV)
40 80 100 120 140

e.n.c.rms
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[(F={J» Pump Laser (SAT) C. Erny, Y. Deng, J. Réhault

Pulse energy @ 800nm: 21mJ
Pulse duration: 27fs
MA2 is around 1.1

Focus spot size is around 100um with 1m focus lens

M M2-200s v4.93 -- C:ASpiricon\M2-200- rella-13-jun-16.m2-scor-cfy PRV y
File Options Window Help Start!

1 e I Tl = = o =

123 Frame17 o |[2 ] =
Current Units

M= X 1.120

M2Y 1.076

BPP X 2.853e-07 mm mrad
BPPY 2.739e-07 mm mrad
Rayleigh X 28.39 mm
Rayleigh Y 33.89 mm

Astigmatism 0.35
A B 107

© 1928 X1448 X1 - <Frame 17>

------------




PAUL SCHERRER INSTITUT

= ATHOS experiments from 2020

Low energy

e trXAS, trXES & trRIXS (CB)
* X-ray pump — optical/x-ray-
probe 4-wave mixing (NL)

High resolution

* trREXS (CE)

* high-time & high-energy
resolution trRIXS (CE)

* Single-shot trXAS &
trXMCD (MD)

Small focus

* Split-pulse XPCS (CE)
e tr magn. holography (MD)
e Stimulated Raman/RIXS (NL)
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(== Users Operation: Considerations

The first years of user operation at SwissFEL are built up regarding following issues:

® Improving the performance of ARAMIS accelerator, beamlines and stations
= |nstallation and commissioning of ATHOS
= Building up operation and exploitation experience

Distribution of beamtime will be split betwen
accelerator/beamlines development and consolidation,

,FEL production” for users
and installation work.

This distribution will change according to the ,maturity” of SwissFEL.

Beamtime dedicated for ,,FEL production” will be split up :
= Users time 70%

= Exp station commissioning and in-house research 25%
= Discretional , directors time“ 5%
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[(F=IJ» Scheduling: general considerations

The general yearly schedule is coordinated with all large scale facilities at PSI
HIPA, SINQ, SLS to avoid peak load of the staff responsible to maintain and run.

Start of SwissFEL operation: Second week of January

Shut downs: Two weeks in April/May
Six weeks in August/September
End of Operation Third week in December
Start of regular Users Operation May 2018
Call for proposals September 2017 using PSI DUO

OPERATION Mode: 5.8 GeV, 200 pC, 30 fs
All diagnostic in Front End and Optics ready
Timing tools : THz Streaking and Spectral Encoding ready
Two Experimental Stations commissioned:
ESA: Prime and FLEX
ESB: General Purpose System and Diffractometer
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(== Scheduling 2018 (2019)

Beam time will be distributed in blocks of 4 weeks:

Accelerator/
Beamlines

5 ESA ESB Installation
evelopment/

Consolidation

The week dedicated to experiments will be distributed in
1 day installation, 1 day accelerator setting up, 5 days for experiment.

Mon | Tue | Wed | Thu Fri Sat | Sun |(2/3 shifts support)
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=== Beamtime Distribution
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Operation year
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Beamtime Distribution (detailed)

Installation

+— —1 — Accelerator

1 || ] In-house/comm.

Directors time2

Users

2018 2019 2020
Operation year
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Kick-off User’s Meeting



