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For Angle-Resolved 
Photoelectron Spectroscopy

ARTOF-2 Electron Spectrometer

The Scienta Omicron ARTOF 10k analyser marked 
a revolution in the field of angle-resolved photo-
electron spectroscopy with its parallel full cone 
detection and unchallenged transmission. 
The Scienta Omicron ARTOF-2 is a further  
development of the ARTOF concept featuring 
several important improvements, especially for 
kinetic energies above 10 eV.

The Scienta Omicron ARTOF concept
/n contrast to traditionaů eůectron spectroŵeters 
the Scienta Kŵicron �ZdK& anaůǇsers do not incůu-
de entrance sůits. dhereĨore͕ eůectrons are gathered 
in a coŵpůete cone͕ with energǇ and angůe resoůu-
tion. dhe ŵaǆiŵuŵ acceptance angůe͕ with Ĩuůů de-
tection͕ is цϭϱΣ. /n this waǇ͕  twoͲdiŵensionaů band 
ŵapping eǆperiŵents can be perĨorŵed without 
saŵpůe rotation. &urtherŵore͕ the transŵission is 
increased up to ϮϱϬ tiŵes coŵpared to traditionaů 
heŵisphericaů eůectron anaůǇsers.

The latest member of the ARTOF family
dhe Scienta Kŵicron �ZdK&ͲϮ͕ shown in figure ϭ͕ 
is a deǀeůopŵent oĨ the ŵuch accůaiŵed Scienta 
Kŵicron �ZdK& ϭϬŬ anaůǇser͕  Ĩeaturing seǀeraů 
iŵportant iŵproǀeŵents. &irstůǇ͕  the anaůǇser has 
a ŵore adǀanced ůens sǇsteŵ optiŵiǌed to reduce 
the nuŵber oĨ eůectrons aboǀe the energǇ region 
oĨ interest that reaches the detector͕  especiaůůǇ at 
higher Ŭinetic energǇ ;хϭϬ esͿ. dhe �ZdK&ͲϮ ůens 
design aůso enabůes ůarger energǇ windows with iŵ-
proǀed energǇ resoůution. SecondůǇ͕  the anaůǇser is 
based on a new ŵoduůar design that enabůes Ĩuture 
upgrades oĨ ůens Ĩront and detector area. dhirdůǇ͕  
iŵproǀed puŵping capacitǇ has been enabůes bǇ the 
addition oĨ two new puŵp ports ;shown in figure ϮͿ 
and an optionaů diīerentiaů puŵping ŵodification.

&igure ϭ. dhe new Scienta Kŵicron �ZdK&ͲϮ 
anaůǇser͕  dispůaǇing the new ůens Ĩront.

Angular and Alignment modes
Kne iŵportant adǀantage oĨ the Scienta Kŵicron �ZdK& anaůǇsers is 
the aůignŵent ŵode that enabůes reaůͲtiŵe aůignŵent using the eůec-
tron optics and detector. Knce aůignŵent is achieǀed͕ the �ZdK&ͲϮ 
can be operated in either oĨ two anguůar resoůǀing ŵodes͕ with цϳΣ  
or цϭϱΣ range͕ Ĩor highͲresoůution �ZW�S ŵeasureŵents.

 
ARTOF-2 features:

 n Eew ůens Ĩor iŵproǀed detection eĸciencǇ
 n Eew ŵoduůar design
 n >arger energǇ windows with iŵproǀed resoůution
 n Wrepared Ĩor Ĩuture upgrades oĨ ůens Ĩront and detector
 n /ŵproǀed puŵping possibiůities
 n /ŵproǀed resoůution
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Suitable photon sources and triggers
dhe Scienta Kŵicron �ZdK&ͲϮ can handůe aůů repe-
tition rates between Ϭ and approǆiŵateůǇ ϯ.Ϭ D,ǌ. 
�ǀen higher repetition rates can be used with speci-
aů soŌware treatŵent.
 dhe puůse ůength wiůů inŇuence the energǇ resoůu-
tion. >ong puůses decrease the accuracǇ in deter-
ŵining the tiŵe oĨ Ňight. Kn the other hand͕ ǀerǇ 
short puůses are ůess weůů defined in energǇ͕  due to 
the transĨorŵ ůiŵitation. dhe optiŵuŵ puůse ůength͕ 
depending on resoůution reƋuireŵents͕ ranges Ĩroŵ 
tens oĨ Ĩeŵtoseconds to hundreds oĨ picoseconds. 
Sŵaůůer spot siǌe increases the resoůution in both 
energǇ and angůe.

dhe Scienta Kŵicron �ZdK&ͲϮ is buiůt to be trigge-
red bǇ the ůaser or beaŵůine bunches that define 
tiŵe ǌero Ĩor the tiŵe oĨ Ňight ŵeasureŵents. �nǇ 
trigger source can be used as ůong as the Scienta 
Kŵicron �ZdK&ͲϮ and the eǆcitation source are 
sǇnchroniǌed and that the trigger signaůs inǀoůǀed 
are weůů defined and haǀe constant tiŵing.

Detector
do obtain the outstanding energǇ and angůe resoůuti-
on described aboǀe the Scienta Kŵicron �ZdK&ͲϮ is 
eƋuipped with a position and tiŵe resoůǀing deůaǇ-
ůine detector Ĩroŵ Zoent�eŬ͕ dispůaǇed in figure ϯ.

dhis půot shows how the ŵeasured tiŵe oĨ Ňight and eůectron position on the 
detector is conǀerted to energǇ and anguůar inĨorŵation Ĩor one particuůar ůens 
seƫng. dhe energǇ contours are horiǌontaů whiůe the poůar angůe contours are 
ǀerticaů.

&igure ϯ. dhe deůaǇůine detector asseŵbůǇ used in Scienta Kŵicron �ZdK&ͲϮ.

&igure ϰ. �ooŵͲin oĨ the ,KDKͲband region oĨ rubrene in ȳʹz direction.

dhe graph shows caůcuůated trajectories Ĩor Ϯ es eůectrons with ůens ǀoůtages 
optiŵiǌed Ĩor a Ϭ.ϰ es energǇ window around Ϯ es͕  and with anguůar window 
цϭϱΣ. dhe separation between trajectorǇ penciůs is ϮΣ and the source diaŵeter 
was Ϭ.Ϯϱ ŵŵ.
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Data from Helmholtz-Zentrum Berlin
�s part oĨ the deǀeůopŵent process͕ an �ZdK&ͲϮ 
prototǇpe has been buiůt and deůiǀered to ,eůŵ -
hoůtǌͲ�entruŵ �erůin ;,��Ϳ. 

dhis prototǇpe shares the iŵproǀeŵents oĨ the 
�ZdK&ͲϮ described aboǀe͕ aůthough its design is 
diīerent. Kne eǆaŵpůe oĨ a ŵeasureŵent perĨor-
ŵed with the �ZdK&ͲϮ prototǇpe is the data shown 
in figure ϰ.  dhis spectruŵ reǀeaůs the band dis-
persion oĨ rubrene singůe crǇstaůs. �s ŵanǇ organic 
ŵoůecuůes͕ rubrene is ǀerǇ sensitiǀe to radiation da-
ŵage. &or that reason͕ ŵeasureŵents can onůǇ be 
perĨorŵed with ǀerǇ ůiŵited photon Ňuǆ. tith the 
unchaůůenged transŵission oĨ the Scienta Kŵicron 
�ZdK&ͲϮ spectra oĨ unprecedented ƋuaůitǇ couůd 
be recorded in onůǇ ϭϬ hours. 

Data courtesy:  
R Ovsyannikov and A. Vollmer, Helmholtz-Zentrum 
Berlin / Germany.  
For more info please see: A. Vollmer et al.,  
J. Elec. Spectr. Rel. Phenom., 185 (2012) 55.
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Technical Data

 
How to contact us:
www.ScientaOmicron.com
inf o@ ScientaOmicron.com
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Property   Specification
Daǆ.dheoreticaů �nergǇ Zesoůǀing Wower   ϭϯϬϬϬ
�nergǇ Zesoůution   ф Ϭ.ϯϲ ŵes &t,D at Ϯ es Ŭinetic energǇ�

   ф ϭ.ϲ ŵes &t,D at ϭϬ es Ŭinetic energǇ�

   ф Ϯϲϱ ŵes &t,D at ϯϬϬ es Ŭinetic energǇ�

<inetic �nergǇ Zange   Ϭ.Ϯ Ͳ ϭϬϬϬ es
�nguůar Dodes   цϳΣ͕ цϭϱΣ
�ůignŵent Dode   zes
�nguůar Zesoůution   фϬ.ϬϲΣ
torŬing �istance   ϯϰ ŵŵ
Wass �nergǇ   Eot appůicabůe�

Sůits   Eo
�nergǇ tindow   �ZZ͗ Ϯй͕ ϱй͕ ϭϬй͕ ϭϱй͕ ϮϬй͕ ϱϬй͕ ϭϬϬй�

sacuuŵ danŬ   �ůectroͲpoůished stainůess steeů
Dounting   EtϮϬϬ�&
Dagnetic Shieůding   �oubůe ŵuͲŵetaů ůiner
�naůǇser Wuŵp Wort   dwo
Wort >ength   ϯϬϬ ŵŵ
>ens �ůearance   ф ϰϬΣ
�etector dǇpe   �eůaǇͲůine detector
�etector /nterĨace   T ϰϬ ŵŵ D�W
�ount Zate doůerance   х ϭ D,ǌ�

Daǆiŵuŵ Zepetition Zate   �pproǆiŵateůǇ ϯ.Ϭ D,ǌ

High Voltage Electronics

Property  Specification
deŵperature stabiůitǇ  ф Ϯ ppŵͬΣ� ;ZͲǀersionͿ
Eoise ;�s at anaůǇserͿ  ф ϭ ppŵ н ф ϱϬϬ ʅs
�riŌ  ф ϮϬ ppŵͬǇear
�ůectric isoůation  ϲ Ŭs
Din. step siǌe ,sϭϬϬ  ϭ.ϲ ŵs
Din. step siǌe ���  ϮϬϬ ʅs
��� bits  ϭϲ
Doduůar  zes
�oŵŵunication  hS�

�  �aůcuůated Ĩor Ϯ й energǇ window͕ цϭϱΣ anguůar ŵode͕  
 and ϱϬ ʅŵ saŵpůe radius.
�  Set instead bǇ a tiŵe window in the spectroŵeter and optiŵiǌed
 ůens tabůes Ĩor each Ŭinetic energǇ window.
�  �ǀaiůabůe in a ůiŵited Ŭinetic energǇ range
�  WropertǇ oĨ the Zoent�eŬ �>�ϰϬ detector.

America Europe & Africa Asia & Australia

te haǀe agents and saůes
representatiǀes around the
worůd Ͳ and right neǆt door.
Wůease checŬ our website Ĩor
Ǉour ůocaů contact and partner.
DanǇ thanŬs.
www.scientaoŵicron.coŵ
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