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Components for Surface Analysis

THEMIS 600/1000

 � Parallel Angle and Energy Detection with up to ± 13° and 70 eV Windows
 � Angular Resolving Modes with Acceptance Angles: ± 3°, ± 4°, ± 7°, ± 13°
 � 3D-Delay Line Detector with 3 MHz Maximum Count Rate
 � High Energy Option up to 15 kV

Time-of-Flight Spectrometer for 
High Resolution Photoelectron Spectroscopy

Customized Systems 
and Solutions

Surface Analysis and 
Preparation Components

Nanostructures and 
Thin Film Deposition

Surface Science 
Applications
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Time-,	spin-	and	angle-	resolved	photoemission	
TOF-SPIN	



TOF	

photons	:	•	UV	lamp	
	 		•	X-ray	

hemispherical	anal.	

laser:	•	Ti:Sapphire	(Coherent	RegA),		
			•	780	nm	(1.55	eV),	250	kHz/	150	fs	
			•	fourth	harmonics	(6.2	eV)	

preparation	chamber	
LEED,	RHEED,	vaporation	

5-	axis	manipulator	(x,	y,	z,	θ,	φ) 
He-cooling	(T	<	20	K	)		
electron	beam	heating	(T	>	1050	K) 
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TOF	

photons	:	•	UV	lamp	
	 		•	X-ray	

hemispherical	anal.	

laser:	•	Ti:Sapphire	(Coherent	RegA),		
			•	780	nm	(1.55	eV),	250	kHz/	150	fs	
			•	fourth	harmonics	(6.2	eV)	

preparation	chamber	
LEED,	RHEED,	vaporation	

ATTOLAB	:				220	k€	
PATRIMEX	:		290	k€	
UCP	:																60	k€	

5-	axis	manipulator	(x,	y,	z,	θ,	φ) 
He-cooling	(T	<	20	K	)		
electron	beam	heating	(T	>	1050	K) 

PATRIMEX	:		200	k€	Ti-sapphire	laser	
PATRIMEX	:		100	k€	MesoXcope	



TOF-SPIN	configuration	at	LPMS	



hemispherical	anal.	

TOF	

spin	detector	

TOF-SPIN	configuration	



specifications	

coil	1	
coil	2	
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TOF-SPIN	configuration	at	ATTOlab	
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10 kHz
25 fs pulses
800 nm
2mJ/pulse
20 W
100 um
HHG 15-50 eV
ISO-8 cleanroom

FAB-10 
beamline

9	Novembre:	HHG	photons	

with	Au	(111)	beamline	characterisation	



with	Au	(111)	beamline	characterisation	
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9	Novembre:	HHG	photons	



beamline	exit	slits		
200	µm	
100	µm	
50	µm	
30	µm	
	
	
	
	3530

Kinetic Energy (eV)

width	=	400	meV	
à  									270	meV	
	(reduction	of	Ar	pressure)	
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analysis: 
Ep = 5eV, slit 2 

beamline	characterisation	

ZOOM	

derivative	



TMDC	under	study	

General	formula	MX2	

MoS2,	WSe2,	WTe2,	HfTe2	

Choi	MatToday	2017	 Wong	ProgCrystGrCarMater	2016	

(Transion	Metal	DiChalcogenites)	
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He	I	 HHG	

First	ARPES	tests	on	the	FAB	10	beamline	

WSe2	crystal,	cleaved	under	vacuum	

		
monochromator	narrow	band	
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TMDC	under	study	



TMDC	under	study	

ATTOlab	FAB	10	
time-	and	spin-resolved	ARPES	

WTe2	crystal,	cleaved	
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𝑬𝒌

𝒌

𝑷

UV

IR

BS

Delay 
Line

HHG

Narrow Band:
Monochromator

200meV resolution
25 fs pulses

Two modes of beamline operation

Suitable for fs pump-probe spin-resolved ARPES experiments
(Talk of J. Schusser Tue. MM 17.7)

10 kHz
800 nm



the	team	


