






EBSD
HKLNordlysMax

High speed and high sensitivity

Superior optics enable ultra fast EBSD 
analysis

�U  Data acquired and solved at 640Hz with 98% hit rate

Designed for dynamic studies

�U  Suitable for all types of dynamic studies, including  

in-situ tensile experiments 

�U  Incorporates an integrated infra-red (IR) �lter for  

data collection during in-situ heating experiments 

�U High sensitivity compared to conventional high 

temperature phosphor screen 

EBSD patterns captured using HKLNordlysMax, from a titanium sample. The patterns show the 
transformation at 882ºC from alpha to beta phase titanium. Beam conditions were 10nA and 20kV.   

Alpha Titanium (hexagonal) at 20 ºC Beta Titanium (Cubic) at 900 ºC

EBSD map from austenitic steel, data acquired and solved at 640Hz
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Reliable phase identi�cation

�U  Rectangular phosphor screen makes full use of the  

charge coupled device (CCD)

�U Kikuchi bands are detected at the pattern edge.  

These are key for correct phase identi�cation in dif�cult 

low crystal symmetry material

�U A conventional, circular 

phosphor screen is either  

too large (orange) or too 

small (white) 

�U  Sensitive down to 5kV 

�U Low kV EBSD for improved 

spatial resolution and enables 

the analysis of beam sensitive samples 

Optimum optical path

�U  Improved detector ef�ciency due to advanced  

‘in tube design’ 

An essential part of EBSD analysis is the acquisition of high quality 
diffraction patterns. Sometimes the emphasis is on the speed of data 
acquisition, whilst at other times data accuracy is paramount. 

The HKLNordlys range bene�ts from an optimised hardware design 
delivering superior performance for every application.

Best collection geometry for 
simultaneous EDS and EBSD

�U  Tapered nose enables closer and more detailed sample analysis 

�U Shorter working distances (down to 5mm) 

�U Improved spatial resolution 

�U Increase the signal available to your detector  

The tapered nose of the HKLNordlys enables both the EBSD and 
EDS detector to get close to the sample

HKLNordlys EBSD Detectors

Superior optical design for optimum performance

HKLNordlys EBSD Detectors

Superior optical design for optimum performance

EBSD Hardware EBSD Hardware

Accurate detector positioning

�U  Easy calibration and precise measurement

�U  Remote digital handset for motorised insertion and retraction in 

0.1mm steps

�U  Move the phosphor closer to the sample when the signal is weak

�U Low probe current

�U Low kV

�U  Withdraw the phosphor to improve angular resolution

�U Strain measurement

�U High Accuracy work and discriminating similar phase structures 

Orientation contrast imaging of grain and 
subgrain structures 

�U  Up to 6 forescatter diodes can be added around the phosphor screen

Polyphase rock 
sample imaged 
using the upper 
diodes of the 
FSD showing 
atomic number 
(phase) contrast

Polyphase rock 
sample imaged 
using the lower 
diodes of the 
FSD showing 
grain orientation 
contrast

The new generation of HKLNordlys EBSD detectors offer the perfect solution whatever your application. 
The table below indicates which detector is most suitable depending on the analyses requirements.

Detector Features Speci�c Application

HKLNordlysMax

�U Ultra fast data acquisition

�U  >640Hz at 12nA

�U IR Filter

�U Good sensitivity

�U Higher beam current

�U Fast grain sizing

�U Standard phase identi�cation

�U Heating experiments

�U Dynamic experiments within the SEM chamber

�U W-SEM or Thermal FEG SEM Applications

HKLNordlysNano
�U High sensitivity

�U High accuracy

�U Max speed 100HZ

�U Nano materials / grains

�U Low kV 

�U Low beam current

�U Beam sensitive materials

�U Dif�cult phase identi�cation

�U Discrimination of pseudo symmetry (material with close c/a ratio)

�U Cold FEG Applications

The HKLNordlysMax is a new generation EBSD detector offering high 
speed coupled with the capability to collect data at high temperatures.



Whether your requirements  

are hardware, software, or 

application oriented, our 

worldwide network of specialists 

will be there to support you.

The most powerful, most flexible materials 
characterisation system you’ll ever see

HKLNordlys EBSD Detectors

Visualise, characterise and quantify microstructures 
with accuracy, sensitivity and speed

EBSD Hardware

visit www.oxford-instruments.com for more information or email: nanoanalysis@oxinst.com
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Which detector is right for you?

Accurate phase identification

•  Discrimination of materials with very similar 
crystallographic lattice parameters

•  The highest resolution uses the full 1344 x 1024, CCD 
array to digitise EBSP’s  

• Coupled with Advanced Fit software, it is possible to 
reliably determine orientations down to 0.3deg

• Correct identification of orientation in pseudo-
symmetric materials with c/a ratios as low as 2%

•  Designed for data collection using low probe currents 
requiring only 0.5nA to operate. It is ideal for:  

• Tungsten or LaB6 SEMs operated in high spatial 
resolution mode

• Cold FE SEMs

• Thermal FE SEMs that operate with low probe currents

Orientation map of a deformed martensiteferrite steel, collected in 12 
minutes at 88Hz using a probe current of 0.75nA. Map width 15μm

Ni orientation map at 100Hz. Map width 100μm

High resolution Ni pattern

HKLNordlysNano

Ultimate Accuracy – Ultimate Sensitivity

HKLNordlys offers the best solution 
whatever your application. Consult the 
table below for specific applications.  

Application
Nordlys Detector

Ideal Choice
Why?

W SEM grain size 
>1um

HKLNordlysMax • Higher probe current

• Larger grains – so no kV restriction

W SEM grain size 
<1um

HKLNordlysNano • Smaller spot size required

• Smaller probe current

Thermal (Schottky) 
FE SEM 

HKLNordlysMax
• High probe current 

• Optimise speed benefits offered 
with HKLNordlysMax

Cold FE SEM HKLNordlysNano
• Low probe current

• Sensitivity offered with 
HKLNordlysNano is a benefit on 
these SEMs

SEM probe current 
<1.5nA

HKLNordlysNano • Low probe current

Sensitivity is a primary measure of detector performance. The 
HKLNordlysNano detector offers enhanced throughput coupled 
with high spatial and angular resolution.
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Accurate phase identification

•  Discrimination of materials with very similar 
crystallographic lattice parameters

•  The highest resolution uses the full 1344 x 1024, CCD 
array to digitise EBSP’s  

• Coupled with Advanced Fit software, it is possible to 
reliably determine orientations down to 0.3deg

• Correct identification of orientation in pseudo-
symmetric materials with c/a ratios as low as 2%
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requiring only 0.5nA to operate. It is ideal for:  
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• Cold FE SEMs

• Thermal FE SEMs that operate with low probe currents

Orientation map of a deformed martensiteferrite steel, collected in 12 
minutes at 88Hz using a probe current of 0.75nA. Map width 15μm

Ni orientation map at 100Hz. Map width 100μm

High resolution Ni pattern

HKLNordlysNano

Ultimate Accuracy – Ultimate Sensitivity

HKLNordlys offers the best solution 
whatever your application. Consult the 
table below for specific applications.  

Application
Nordlys Detector

Ideal Choice
Why?

W SEM grain size 
>1um

HKLNordlysMax • Higher probe current

• Larger grains – so no kV restriction

W SEM grain size 
<1um

HKLNordlysNano • Smaller spot size required

• Smaller probe current

Thermal (Schottky) 
FE SEM 

HKLNordlysMax
• High probe current 

• Optimise speed benefits offered 
with HKLNordlysMax

Cold FE SEM HKLNordlysNano
• Low probe current

• Sensitivity offered with 
HKLNordlysNano is a benefit on 
these SEMs

SEM probe current 
<1.5nA

HKLNordlysNano • Low probe current

Sensitivity is a primary measure of detector performance. The 
HKLNordlysNano detector offers enhanced throughput coupled 
with high spatial and angular resolution.


