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Commercial players in the field
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“Cs correctors” — WD

STEM
2001 2011
third-order axial fifth-order axial
geometric aberrations geometric aberrations

second-generation Nion corrector  third-generation Nion corrector
retrofit to a VG HB 501 complete Nion UltraSTEM column
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» quadrupole/octupole
design

> 30-200 kV

> 60 pm at 200 kV
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“Cs correctors” — HITACHI
STEM
2015

third-order axial
geometric aberrations

J
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Hitachi HD-2700

» dual hexapole design (?)
> 80—200 kV
> 100 pm at 200 kV
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“Cs correctors” — seoL

STEM & TEM
2007 2010
fourth-order axial fifth-order axial
geometric aberrations geometric aberrations

300kV
cold-FEG

STEM Cs
corrector

TEMCs
corrector

30 B tank &
Active
Gatan Tridiem air
ER

mount JS

JEOL ETA on a 300 kV microscope JEOL Delta on a 60 kV microscope
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“Cs correctors” — aeoL
STEM & TEM

2007

fourth-order axial
geometric aberrations

» dual hexapole design
> 30-300 kV
» 34 mrad

IEOL ETA: Von é 300 kV mic?oscope
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2010

fifth-order axial
geometric aberrations

> triple dodecapole design
> 15-300 kV
» 70 mrad

JEOLiDielté'on a 60kV rﬁicroscope
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LE CEOS
“Cs correctors” — 508 @

STEM

2003 2009 2024

third-order axial fifth-order axial sixth-order axial
geometric aberrations geometric aberrations geometric aberrations

<
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CEOS CESCOR CEOS DCOR/ASCOR/S-CORR CEOS LASCOR
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STEM

2003

third-order axial
geometric aberrations

CEOS CESCOR

LATALARE
FVECVEY

2009

fifth-order axial
geometric aberrations

> dual hexapole design
» 30-300 kV

» 60 pm at 200 kV

» matched to cFEG

CEOS DCOR/ASCOR/S-CORR
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2024

sixth-order axial
geometric aberrations

> triple hexapole design

» monochromator
recommended

» allows for beam tilt
without resolution loss

» ease of use (no Dg)

CEOS LASCOR
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“Cg correctors” — =

TEM
2003 2022
third-order axial fourth-order axial/
geometric aberrations second-order off-axial

geometric aberrations

CEOS CETCOR CEOS ATCOR/CETCORPRIME
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2010

fifth-order axial/
third-order off-axial
geometric aberrations

CEOS BCOR
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TEM
2003 2022 2010
third-order axial fourth-order axial/ fifth-order axial/
geometric aberrations second-order off-axial third-order off-axial
geometric aberrations geometric aberrations
> dual hexapole design » triple hexapole design
» 30-300 kV ‘ » monochromator
» enhanced field of view recommended
» Strongly reduced ; > fOI’ Iarge f|e|d Of view

diffraction distortion

CEOS CETCOR CEOS ATCOR/CETCORPRIME CEOS BCOR
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TEM

special modifications
» 300 keV — 1.2 MeV
UHV compatible
special objective lens adaptions

>
>
» “Lorentz” settings
>
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“Cs/Cc correctors” — —== @

TEM
2010 2015
fiftth-order axial / third-order off-axial fifth-order axial / third-order off-axial
geometric aberrations geometric aberrations
first-order axial chromatic aberrations first-order axial chromatic aberrations
S%Pro;ect
CEOS CCOR CEOS SALVE
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“Cs/Cc correctors” — weoL
TEM

2025 > no details are publicly known yet

» instrument is being installed now
in RFI, Harwell, UK

» commercialisation possible but unknown

JEOL Cs/Cc corrector instrument delivery

CEOS GmbH: Overview on commercial aberration correctors 9/11



. . CEOS
Some statistics — —== @
No documented numbers for @, 450'—3, or HITACHI

CEOS@ worldwide installed CEOS Cs-correctors accumulated gccumulated _InSta”atlonS
S g e (informed estimates)
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. . CEOS
Some statistics — === @
No documented numbers for @, JE°'-D, or HITACHI

CEQOS worldwide installed CEOS Cs-correctors accumulated
Cormradiod Execon Optca
Systems cmott

1400

1200

1000

numbers

€00 m STEM accum

W TEM accum
600

400

200

0

I IS S WP TN SN S BTN - TN BTN - I WGP B A CRRy P I
SN S N SR ST N P A A T A A A P A A A A
S S S S

CEOS GmbH: Overview on commercial aberration correctors

by courtesy M Haider

accumulated installations
(informed estimates)

> weoLl: 150
» HITACHI: ~ 30

> 25
» +2 in installation

» 9€0: 1 in installation
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Thank you for your interest.
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