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XRF & XRD
Elements & Phases

XRF

XRD

Mineral Phases

Elements
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gaseous liquid solid

• Phase:
A physically distinctive form of matter, such as a solid, liquid, gas or 
plasma. A phase of matter is characterized by having relatively uniform 

chemical and physical properties.

Elements & Phases

H20
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C

• Phase:
A physically distinctive form of matter, such as a solid, liquid, gas or 
plasma. A phase of matter is characterized by having relatively uniform 

chemical and physical properties.

Elements & Phases

solidsolid solid
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http://upload.wikimedia.org/wikipedia/commons/8/85/C60-Fulleren-kristallin.JPG


C

• Phase:
A physically distinctive form of matter, such as a solid, liquid, gas or 
plasma. A phase of matter is characterized by having relatively uniform 

chemical and physical properties.

Elements & Phases

solidsolid solid
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Different Phases:
Different XRD Patterns

Black: Diamond
Red: Graphite
Blue: C60 Fullerene

Ideal calculated diffraction patterns from the 3 phases mentioned above

8



Different Phases:
A Diffractogram (QPA)
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C3S <M3> HKL 19.78 %
C3S <M1> 29.05 %
C2S alpha 1.39 %
C2S alpha´H 5.42 %
C2S_beta 22.51 %
C3A_cubic 3.23 %
C3A_orthorhombic 0.44 %
C4AF 16.15 %
Lime 0.48 %
Portlandite 0.22 %
Periclase 0.03 %
Quartz 0.01 %
Arcanite 0.89 %
Langbeinite 0.11 %
Aphthitalite 0.27 %

9



Instrumentation Alignment -
A sound base for accuracy



XRPD –Definition of Quality

 ICDD PDF: a pattern is considered to be a high 
quality pattern if differences between measured and 
theoretical peak positions:

Δ2θ≤±0.04°

 Precision of peak position
 Relative peak intensities
 Peak shape
 Full-Width-at-Half-Maximum (FWHM)
 Peak-to-background ratio



ICDD Database



NIST SRM 640d (Si) with Bruker



NIST SRM 660d (LaB6) with Bruker



NIST SRM 676a (Al2O3) with Bruker



X-Ray
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Signal/Bkg ~0.5

Absolute Intensity Means Nothing!
It is Peak to Background Ratio counts!
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Which pattern gives more definite peaks?

Signal/Bkg ~7.7

Basics  Quality of XRPD pattern



Absorption Edge Modelling 18

XRD Monochromatization
Effect of Kß-Filter

Pecharsky & Zavalij (2009)

Remnant
white 
radiation



Spectrum from a  
molybdenum anode

Bremsstrahlung =  
Continuous Spectrum

Characteristic Radiation
= Line Spectrum

Generating X-
Rays  The X-Ray
Spectrum
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Instrumentation
Kβ-Filters
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A filter is the simplest type of monochromator.
The amount of Kβ- compared to Kα-radiation will
be reduced by using metal foils. This consists of
an element with a lower atomic number than the
anode element and with the absorption edge
between Kα and Kβ energy. In the case of Cu-
radiation a foil of 0.02mm Ni will reduce the
intensity of Kβ to 0.5% instead of 16%.

Instrumentati
on  Kβ- Filters
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<0.5%
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LYNXEYE XE
NIST SRM 1976a, Mo radiation
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LYNXEYE XE
NIST SRM 1976a, Mo radiation

Remnant 
Kß peak

Zr absorption edge

Remnant 
Kß peak

Zr absorption edge

Specimen peaks sitting on top of 
an Zr absorption edge

• Kß is below the 
detection limit

• Massive reduction of 
white radiation
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Absorbtion Edge Modelling
Effect of Kß-Filter

24

o Kß filters do leave some severe 
artefacts
o Absorption edges
o Kß level 0.5-1.5%
o Poor filtering of fluorescense

o Absorption edge issues with any 
line profile fitting applications: 
Goodness-of-fit is poor as 
background function can’t cope



• Detectors are guaranteed to be without any defective strips or 
areas

The Bruker Guarantee
Detector Guarantee

27 September 202225



• Kß-Filters
• Intensity loss ~40-60% with respect to unfiltered radiation
• Absorption edges, Kß level 0.5-1.5%
• Poor filtering of fluorescense

• Monochromators
• Prim. : Intensity loss ~80-90% with respect to unfiltered rad.
• Sec. 0D : Intensity loss ~70% with respect to unfiltered rad.
• Sec. 1D : Intensity loss >90% with respect to unfiltered rad.
• No absorption edges, no Kß
• Excellent filtering of fluorescense (secondary monochromators)!

• Si(Li) detectors (all wavelengths!)
• No intensity loss, best peak to background
• No absorption edges, no Kß
• Excellent filtering of fluorescense
• Low linear range, low count rates, life time issues
• Only 0D!

Absorption Edge Modelling 26

Introduction
Monochromatization (Cu)

Others:
Intensity gain only 3 - 5 
compared to Si(Li) detectors



• Employed radiation: Z (Cu)
• Employed metal filter: Z-1 (Ni)
• Strongly fluorescing elements: Z-1 ... ~Z-4 (Mn, Fe, Co, Ni)

LYNXEYE II 27

Introduction
Monochromatization (Cu)



• Energy resolution is the ability of a detector to resolve two photons of 
differing energy

• The proportionality of a detector determines how the size of the 
generated voltage pulse is related to the energy of the absorbed X-ray 
photons

• Electronic methods (so-called pulse-height selection or pulse height 
discrimination) can be used to discriminate between different energies. 
Signals corresponding to photons with too high or to low energies are 
discarded.

• A high proportionality thus allows to apply energy discrimination as a 
form of monochromatization, where the energy is filtered by the 
detector rather than by X-ray optics

• Energy resolution is frequently defined as an energy window determined 
by the full width at half maximum (FWHM) of the so-called detector 
efficiency curve, specified for a specific wavelength

LYNXEYE II 28

Introduction
Monochromatization



Typical energy resolution (FWHM) of selected devices at 8 KeV 
(Cu radiation):

EMEA Sales Marketing Forum 2015

Introduction
Monochromatization

Device Resolution 
(KeV)

Resolution 
(%)

Scintillation counter ~3.5 ~45

Traditional Si-strip and 
pixel detectors

~1.6 - 2.0 ~20 - 25

Proportional counter ~1.1 - 1.6 ~15 - 20

LYNXEYE XE <0.68 <8.5

LYNXEYE XE-T <0.38 <5

Graphite monochromator ~0.26 - 0.5 ~3.3 - 6

Si(Li) detector (Peltier 
cooled)

<0.2 <2.5



The LYNXEYE Detector Family

SSD 160 LYNXEYE LYNXEYE
XE

LYNXEYE
XE-T

Nr. of channels 160 192 192 192

Nr. of defective 
channels max. 1 0 0 0

Detector 
guarantee

no yes yes yes

Active window 12 x 16 mm 14.4 x 16 
mm

14.4 x 16 
mm

14.4 x 16 mm

Angular 
coverage*

~2.5°2θ ~3°2θ ~3°2θ ~3°2θ

Energy resolution ~1500 eV ~1500 eV < 680 eV < 380 eV
* 250 mm measurement radius

27 September 202230



EMEA Sales Marketing Forum 2015

Monochromatization (Cu)
LYNXEYE XE



EMEA Sales Marketing Forum 2015

Monochromatization (Cu)
LYNXEYE XE-T



LYNXEYE XE-T - Kbeta Filtering
NIST SRM 1976a, Cu-radiation

Black line : filter mode disabled.
Blue line   : filter mode disabled plus Ni-filter.

Black line : filter mode disabled.
Red line    : filter mode enabled



LYNXEYE XE-T - Kbeta Filtering
NIST SRM 1976a, Cu-radiation

LYNXEYE XE-T, unfiltered
LYNXEYE XE-T, Kβ filtering
LYNXEYE XE-T, thin Ni filter
LYNXEYE XE-T, thick Ni filter



LYNXEYE in Action
Fluorescence Filtering

27 September 202235

(black line) Unfiltered , (red line) filtered by the LYNXEYE XE-T. The intensity gain over the secondary 
monochromator data (blue line) amounts to a factor of about 450.
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LYNXEYE XE:
Scanning 2D mode for XRD2

D8 DISCOVER 
with VANTEC-500

D8 ADVANCE and
D8 DISCOVER 

with LYNXEYE XE
0°Mount

Patent: EP 1647840A2

D8 ADVANCE and
D8 DISCOVER 

with LYNXEYE XE
0°/ 90°Mount
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Standard System Configurations

LYNXEYE XE:
Scanning 2D mode for XRD2

Area Detector 1D Detector 2D mode1D Detector 1D mode



September 27, 202238

Comparison between VANTEC 500 and LYNXEYE XE (SRM1976)

LYNXEYE XE:
Scanning 2D mode for XRD2

Note the excellent background thanks to the
LYNXEYE XE's unique energy discrimination

capabilities! Unique
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2Th Degrees
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C3S <M3> 7.26 %
C3S <M1> 12.55 %
C2S_beta 4.17 %
C3A_cubic 2.01 %
C3A_orthorhombic 0.80 %
C4AF 2.18 %
Lime 0.05 %
Portlandite 0.10 %
Periclase 0.01 %
Quartz 0.16 %
Arcanite 0.00 %
Langbeinite 0.00 %
Aphthitalite 0.00 %
Gypsum 0.13 %
Bassanite 0.71 %
Anhydrite 0.02 %
Calcite 1.51 %
Dolomite 0.09 %
BFS_amorphous 68.25 %

Amorphous Additives in Cement
Blast Furnace Slag



Following the rules of the statistic of Poisson distribution, the absolute and 
relative standard deviation σ and σrel of measured number of count N at a 
2θ position are given by:

𝜎𝜎 = 𝑁𝑁

𝜎𝜎𝑟𝑟𝑟𝑟𝑟𝑟 = 𝑁𝑁
𝑁𝑁

= 1
𝑁𝑁

A usual criterion for the limit of detection (LOD) of a particular reflection, is 
that 𝑁𝑁𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 > 𝑁𝑁𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 + 3𝜎𝜎𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

Example: measuring an 𝑁𝑁𝑚𝑚𝑚𝑚𝑚𝑚 of 10,000 counts, the 𝜎𝜎𝑟𝑟𝑟𝑟𝑟𝑟 is 0.01, 
corresponding to relative error of 1%, the counting statistic error.

Imagine for a background of 100 counts and a small hump of 120 counts. 
Clearly this cannot be classified as reflection because 3𝜎𝜎𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 30 is 
obviously higher than 20. The only solution is to increase the measurement 
time to improve the peak to background ratio 

Limit of Detection



The New D8 ADVANCE
Designed for the New Era in XRD



The New D8 ADVANCE
with DAVINCI.DESIGN

DAVINCI.DESIGN: A revolutionary 3-level design

1.DAVINCI.MODE
Component Recognition

2.DAVINCI.SNAP-LOCK
Tool-free Change of Optics

3.DIFFRAC.DAVINCI
The Virtual Goniometer



The New D8 ADVANCE
DAVINCI.MODE

DAVINCI.MODE
=

Component Recognition

 Fully automatic recognition of 
all beam path components in 
real-time
• Each component (but slits and 

filters) is equipped with an 
unique ID Chip, carrying all 
component properties

• Slits and filters are indentified 
using bit masks with light 
barrier read-out

 True Plug & Play functionality

ID Chip

Spring 
contact 

connectors

Bit mask with 
light barrier 

read-out



The New D8 ADVANCE
DAVINCI.SNAP-LOCK

DAVINCI.SNAP-LOCK
=

Tool-free Change of Optics

 High precision snap-lock 
mechanism: Tool-free change 
of optics in a second 

 High-precision pre-alignment to 
optics mount with 3-point 
support

3-point 
support

SNAP-LOCK: 
Fixing pin with 
bayonet lock



The New D8 ADVANCE
DAVINCI.SNAP-LOCK

 Any change between different 
optics, instrument geometries 
and applications is literally 
child's play

 Alignment-free; all optics return 
to perfect alignment every time

 Fully automatic optics 
recognition and instrument 
configuration thanks to 
DIFFRAC.MODE

Each optic is 
identified by 
an unique icon



The New D8 ADVANCE
DAVINCI.SNAP-LOCK

 Repeated switch (5x) between Bragg-Brentano and 
parallel beam geometry

 SRM 1976a

Bragg-Brentano

Parallel beam (Göbel mirror)

∆2θ = ± 0.0025° 2θ

∆2θ = ±0.001° 2θ



The New D8 ADVANCE
DIFFRAC.DAVINCI

Dynamic list displaying  
all currently mounted 

components

Component

Component 
status

Unique icon of 
optical component

Current 
setting



The New D8 ADVANCE
DIFFRAC.DAVINCI

DIFFRAC.DAVINCI
=

The Virtual Goniometer

 Graphical representation of the 
actual goniometer showing all 
mounted components plus their 
status

 Software validated instrument 
configuration with real-time 
conflict detection



The New D8 ADVANCE
DIFFRAC.DAVINCI in Action 

1.) Component 
parameterisation

2.) Component 
selection

3.) Conflict 
detection



The New D8 ADVANCE
DIFFRAC.DAVINCI in Action

1.) Component parameterisation, e.g. TWIN Optic

Push-button switch between 
Bragg-Brentano and parallel 
beam geometry

Slit aperture

Component 
status: OK



The New D8 ADVANCE
DIFFRAC.DAVINCI in Action

2.) Component selection, e.g. slits

Push-button selection of any 
of the slits configured for the 
present instrument, e.g.
- Absorber
- Filter
- Divergence slit
- No slit
- ...

Component 
status: HINT

HINT: No slit inserted!
- By intention?
- By mistake?



The New D8 ADVANCE
DIFFRAC.DAVINCI in Action

2.) Component selection

Same procedure for 
tubes, 

optical components, 
sample stages, 

detectors 



The New D8 ADVANCE
DIFFRAC.DAVINCI in Action

Wrongly inserted slit

Component 
status: ERROR

Clear error 
messages

3.) Conflict detection, e.g. wrongly inserted slits



The New D8 ADVANCE
with DAVINCI.DESIGN

DAVINCI.DESIGN: A revolutionary 3-level design

1.DAVINCI.MODE
Component Recognition

2.DAVINCI.SNAP-LOCK
Tool-free Change of Optics

3.DIFFRAC.DAVINCI
The Virtual Goniometer

Intuitive - fail-safe - child's play



Sample Stages
Large selection for maximum flexibility

Rotation Stage Flipstick Autochanger

Capillary Stage Newport XYZ 
Stage

Compact Eulerian
Cradle

27 September 202256



Sample Stages
Autochanger

• Large storage capacity (up to 90 
preloaded samples)

• Modular loading station for up to 
6 modular towers

• Can measure in both reflection 
and transmission without need 
for conversion

• Intelligent robotics with 
integrated gripper

27 September 202257



Non-Ambient Solutions
MTC Modular Series

• A single chamber platform designed for 
various applications and temperature 
ranges

• Different heater technologies fit the 
same chamber with reasonably easy re-
assembling effort for changing from one 
heater to another

• One single controller and power supply 
for all types of heaters

• Support for many 3rd party 
chambers as well!

27 September 202258



Dynamic Beam Optimization
Principle

Motorized 
Divergent Slit

Motorized Anti 
Scatter Knife

Variable Active 
Detector Window

The Dynamic Beam Optimization combines

• a Motorized Divergence Slit

• a Motorized Anti-Scatter Knife

• and a Variable Active Detector Window

for superior data quality

27 September 202259



60

Motorized Divergent Slit for fixed illuminated area

• No beam spillover and controlled low angle 
background

• Reliable quantitative signal from low to high 
angles

Dynamic Beam Optimization
(I) Motorized Divergent Slit

 Variable divergent slit (VDS) 
enhances intensity at higher 
angle for superior data quality 
and/or faster measurements 
compared to fixed divergent slit 
(FDS)
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From 2°

From 4°

From 6°

From 10°

From 20°

2 Theta (°)

Intensity gain

Intensity gain VDS vs FDS

1

1

1

1

1
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11.7636424272

7.3751607114

4.0720656599

34.4832115453

17.640984355

12.0246277364

7.5274331709

4.1425128095

35.2765950952

18.0323629425

12.2819502275

7.6774127013

4.2116981096

36.0592330526

18.4182486976

12.5355315177

7.8250536174

4.2796004857

36.8308870182

18.7985240757

12.7852943635

7.9703109464

4.3461992539

37.5913219388

19.1730732412

13.0311626847

8.1131404414

4.4114741278

38.3403061786

19.5417821029

13.2730615876

8.2534985953

4.4754052239

39.0776115897

19.9045383485

13.5109173874

8.3913426535

4.5379730683

39.8030135818

20.2612314789

13.7446576308

8.5266306275

4.5991586021

40.5162911904

20.6117528419

13.9742111183

8.6593213072

4.6589431876

41.2172271442

20.9559956653

14.1995079258

8.7893742738

4.7173086139

41.9056079313

21.2938550894

14.4204794256

8.9167499118

4.7742371022

42.5812238643

21.625228199

14.6370583077

9.0414094214

4.8297113118

43.2438691441

21.9500140546

14.8491786001

9.1633148301

4.8837143444

43.8933419223

22.2681137233

15.0567756888

9.2824290043

4.9362297504

44.5294443634

22.5794303088

15.2597863377

9.3987156608

4.987241533

45.1519827044

22.8838689811

15.4581487079

9.5121393774

5.0367341535

45.7607673141

23.1813370053

15.6518023763

9.6226656042

5.0846925359

46.3556127507

23.4717437696

15.840688354

9.7302606738

5.1311020718

46.9363378187

23.7550008134

16.0247491047

9.8348918118

5.1759486243

47.5027656234

24.0310218538

16.2039285615

9.9365271465

5.2192185326

48.0547236256

24.2997228122

16.3781721447

10.0351357187

5.2608986165

48.5920436935

24.5610218396

16.547426778

10.1306874914

5.3009761797

49.1145621541

24.8148393419

16.7116409048

10.2231533586

5.3394390141

49.6221198433

25.0610980036

16.8707645039

10.3125051542

5.3762754038

50.1145621541

25.2997228122

17.0247491047

10.3987156608

5.4114741278

50.5917390838

25.5306410801

17.173547802

10.4817586179

51.0535052796

25.7537824674

17.3171152702

10.5616087298

51.4997200832

25.9690790031

17.4554077774

10.6382416733

51.9302475732

26.1764651058

17.5883831983

10.7116341054

52.3449566067

26.3758776036

17.7160010273

10.78176367

52.7437208594

26.5672557536

17.8382223908

53.1264188637

26.7505412601

17.9550100589

53.4929340462

26.9256782926

53.8431547628



VDS vs FDS

		0.5		0.25		0.0043633093		1														1

		1		0.5		0.0087265355		1.9999809614		1										°		1

		2		1		0.0174524064		3.9998096166		1.9999238461		1										1

		4		2		0.0348994967		7.9984008524		3.9992384961		1.9996953903		1								1

		6		3		0.0523359562		11.9945556979		5.9973349392		2.998781654		1.4996192263		1						1

		8		4		0.0697564737		15.9870568855		7.9936045361		3.9969544598		1.998781654		1.3328594479						1

		10		5		0.0871557427		19.9746882607		9.9874392036		4.9939097546		2.4973352335		1.6653128939		1				1

		12		6		0.1045284633		23.9562351523		11.9782316003		5.989343856		2.9951281005		1.9972590695		1.1993296135				1

		14		7		0.1218693434		27.9304847427		13.9653753116		6.9829535453		3.4920086225		2.3285968606		1.3982938997				1

		16		8		0.139173101		31.8962264368		15.9482650344		7.9744361593		3.9878254448		2.6592253386		1.5968322519				1

		18		9		0.156434465		35.8522522314		17.9262967611		8.9634896828		4.4824275368		2.9890437907		1.7948841936				1

		20		10		0.1736481777		39.7973570826		19.8988679642		9.9498128405		4.975664238		3.3179517512		1.9923893962		1		1

		22		11		0.1908089954		43.7303392734		21.8653777793		10.9331051888		5.4673853037		3.6458490314		2.1892876976		1.0988252105		1

		24		12		0.2079116908		47.6500007791		23.8252271886		11.9130672074		5.9574409508		3.9726357507		2.3855191209		1.1973157082		1

		26		13		0.2249510543		51.5551476331		25.7778192028		12.8894003903		6.4456819037		4.2982123666		2.5810238919		1.2954414919		1

		28		14		0.2419218956		55.4445902896		27.7225590436		13.8618073369		6.9319594395		4.6224797055		2.775742458		1.3931726716		1

		30		15		0.2588190451		59.3171439869		29.6588543243		14.8299918428		7.4161254332		4.9453389922		2.969615506		1.4904794774		1

		32		16		0.2756373558		63.1716291074		31.5861152308		15.7936589895		7.8980324034		5.2666918808		3.1625839804		1.5873322687		1

		34		17		0.2923717047		67.0068715378		33.5037547005		16.7525152347		8.3775335563		5.586440484		3.3545891011		1.6837015433		1

		36		18		0.3090169944		70.821703026		35.411188602		17.7062685014		8.8544828313		5.9044874033		3.5455723815		1.779557946		1

		38		19		0.3255681545		74.6149615374		37.3078359124		18.6546282673		9.3287349452		6.2207357585		3.7354756462		1.8748722781		1

		40		20		0.3420201433		78.3854916087		39.1931188946		19.5973056526		9.8001454359		6.5350892174		3.9242410488		1.969615506		1

		42		21		0.3583679495		82.1321446999		41.0664632731		20.5340135089		10.2685707075		6.8474520248		4.1118110895		2.0637587699		1

		44		22		0.3746065934		85.8537795442		42.9272984091		21.4644665056		10.7338680729		7.157729032		4.2981286328		2.157273393		1

		46		23		0.3907311285		89.5492624956		44.7750574741		22.388381218		11.1958957982		7.4658257255		4.4831369244		2.2501308896		1

		48		24		0.4067366431		93.2174678741		46.6091776228		23.3054762125		11.6545131451		7.7716482563		4.6667796092		2.3423029746		1

		50		25		0.4226182617		96.8572783089		48.4291001646		24.2154721333		12.1095804144		8.0751034677		4.8490007476		2.4337615713		1

		52		26		0.4383711468		100.4675850785		50.2342707333		25.1180917866		12.5609589882		8.3760989243		5.0297448334		2.5244788208		1

		54		27		0.4539904997		104.0472884484		52.0241394565		26.0130602259		13.0085113722		8.6745429401		5.2089568103		2.6144270895		1

		56		28		0.4694715628		107.5952980063		53.7981611229		26.900104835		13.4521012377		8.970344606		5.3865820884		2.7035789784		1

		58		29		0.4848096202		111.1105329941		55.5557953482		27.7789554116		13.8915934628		9.2634138181		5.5625665614		2.791907331		1

		60		30		0.5		114.5919226372		57.2965067401		28.6493442493		14.3268541739		9.5536613046		5.7368566228		2.8793852416		1

		62		31		0.5150380749		118.0384064706		59.0197650609		29.5110062192		14.7577507865		9.8409986534		5.9093991821		2.9659860635		1

		64		32		0.5299192642		121.448934662		60.7250453897		30.3636788507		15.1841520452		10.1253383386		6.0801416812		3.0516834173		1

		66		33		0.544639035		124.8224683313		62.4118282813		31.2071024115		15.6059280642		10.4065937476		6.2490321102		3.1364511988		1

		68		34		0.5591929035		128.1579798676		64.0795999254		32.0410199866		16.0229503662		10.6846792074		6.4160190234		3.2202635869		1

		70		35		0.5735764364		131.4544532418		65.7278523027		32.8651775566		16.4350919224		10.9595100105		6.5810515552		3.3030950515		1

		72		36		0.5877852523		134.710884316		67.3560833394		33.6793240751		16.8422271904		11.2310024405		6.7440794348		3.3849203613		1

		74		37		0.6018150232		137.9262811499		68.9637970606		34.4832115453		17.2442321527		11.4990737985		6.9050530026		3.4657145916		1

		76		38		0.6156614753		141.0996643025		70.5505037412		35.2765950952		17.640984355		11.7636424272		7.0639232243		3.5454531317		1

		78		39		0.629320391		144.2300671304		72.1157200549		36.0592330526		18.0323629425		12.0246277364		7.2206417066		3.6241116924		1

		80		40		0.6427876097		147.3165360827		73.6589692217		36.8308870182		18.4182486976		12.2819502275		7.3751607114		3.7016663136		1

		82		41		0.656059029		150.3581309911		75.1797811529		37.5913219388		18.7985240757		12.5355315177		7.5274331709		3.7780933714		1

		84		42		0.6691306064		153.3539253562		76.6776925944		38.3403061786		19.1730732412		12.7852943635		7.6774127013		3.8533695853		1

		86		43		0.6819983601		156.30300663		78.1522472681		39.0776115897		19.5417821029		13.0311626847		7.8250536174		3.9274720255		1

		88		44		0.6946583705		159.2044764939		79.6029960101		39.8030135818		19.9045383485		13.2730615876		7.9703109464		4.0003781197		1

		90		45		0.7071067812		162.057451132		81.0294969084		40.5162911904		20.2612314789		13.5109173874		8.1131404414		4.0720656599		1

		92		46		0.7193398003		164.8610615006		82.431315437		41.2172271442		20.6117528419		13.7446576308		8.2534985953		4.1425128095		1

		94		47		0.7313537016		167.6144535928		83.8080245884		41.9056079313		20.9559956653		13.9742111183		8.3913426535		4.2116981096		1

		96		48		0.7431448255		170.3167886987		85.1592050036		42.5812238643		21.2938550894		14.1995079258		8.5266306275		4.2796004857		1

		98		49		0.7547095802		172.9672436609		86.4844451001		43.2438691441		21.625228199		14.4204794256		8.6593213072		4.3461992539		1

		100		50		0.7660444431		175.5650111251		87.7833411967		43.8933419223		21.9500140546		14.6370583077		8.7893742738		4.4114741278		1

		102		51		0.7771459615		178.1092997862		89.0554976373		44.5294443634		22.2681137233		14.8491786001		8.9167499118		4.4754052239		1

		104		52		0.7880107536		180.5993346292		90.3005269105		45.1519827044		22.5794303088		15.0567756888		9.0414094214		4.5379730683		1

		106		53		0.79863551		183.0343571654		91.5180497686		45.7607673141		22.8838689811		15.2597863377		9.1633148301		4.5991586021		1

		108		54		0.8090169944		185.4136256632		92.7076953421		46.3556127507		23.1813370053		15.4581487079		9.2824290043		4.6589431876		1

		110		55		0.8191520443		187.7364153746		93.8691012535		46.9363378187		23.4717437696		15.6518023763		9.3987156608		4.7173086139		1

		112		56		0.8290375726		190.0020187552		95.0019137273		47.5027656234		23.7550008134		15.840688354		9.5121393774		4.7742371022		1

		114		57		0.8386705679		192.2097456803		96.105787698		48.0547236256		24.0310218538		16.0247491047		9.6226656042		4.8297113118		1

		116		58		0.8480480962		194.3589236548		97.1803869147		48.5920436935		24.2997228122		16.2039285615		9.7302606738		4.8837143444		1

		118		59		0.8571673007		196.4488980184		98.2253840441		49.1145621541		24.5610218396		16.3781721447		9.8348918118		4.9362297504		1

		120		60		0.8660254038		198.4790321447		99.24046077		49.6221198433		24.8148393419		16.547426778		9.9365271465		4.987241533		1

		122		61		0.8746197071		200.448707635		100.2253078902		50.1145621541		25.0610980036		16.7116409048		10.0351357187		5.0367341535		1

		124		62		0.8829475929		202.3573245072		101.1796254107		50.5917390838		25.2997228122		16.8707645039		10.1306874914		5.0846925359		1

		126		63		0.8910065242		204.2043013781		102.1031226372		51.0535052796		25.5306410801		17.0247491047		10.2231533586		5.1311020718		1

		128		64		0.8987940463		205.9890756406		102.9955182634		51.4997200832		25.7537824674		17.173547802		10.3125051542		5.1759486243		1

		130		65		0.906307787		207.7111036353		103.856540457		51.9302475732		25.9690790031		17.3171152702		10.3987156608		5.2192185326		1

		132		66		0.9135454576		209.3698608156		104.6859269423		52.3449566067		26.1764651058		17.4554077774		10.4817586179		5.2608986165		1

		134		67		0.9205048535		210.964841908		105.4834250802		52.7437208594		26.3758776036		17.5883831983		10.5616087298		5.3009761797		1

		136		68		0.9271838546		212.495561066		106.2487919449		53.1264188637		26.5672557536		17.7160010273		10.6382416733		5.3394390141		1

		138		69		0.9335804265		213.9615520176		106.9817943984		53.4929340462		26.7505412601		17.8382223908		10.7116341054		5.3762754038		1

		140		70		0.9396926208		215.3623682078		107.6822091609		53.8431547628		26.9256782926		17.9550100589		10.78176367		5.4114741278		1
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MASS
• Fully software controlled retraction of the 

knife to prevent any cropping of the beam. 
Compatible with both
• Fixed Divergence Slits as well as 
• Variable Divergence Slits

Dynamic Beam Optimization
(II) Motorized Anti-Scatter Screen

• Easy to mount (mechanical repro < 10 um)
• Reflection geometry only
• Flat samples only

• Scanning in 2Ɵ range up to 140°(depending on components)



62

Variable Active Detector Window
• LYNXEYE XE only
• Fully software controlled switching on of 

individual strips to open the detector 
window as a function of 2θ

Dynamic Beam Optimization
(III) Variable Active Detector Window

 In combination with variable divergence slits, the variable active detector 
window enables reliable data acquisition starting at angles as low as
0.3°in 2θ

 For very low angles (lower than 4°), measurement starts with reduced 
active detector window and without undertravel, making the use of beam 
stop obsolete



Dynamic Beam Optimization
Improved Data Quality

• Low backgrounds for measurements even below 0.3°2θ!
• Lower limits of detection (including amorphous)
• Fully software controlled dynamic scan

27 September 202263
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D8 ADVANCE ECO

• Efficient 1 kW generator
• Single phase power
• No external water cooling or 

chiller
• 3-year X-ray tube warranty
• 10-year goniometer warranty
• Alignment guarantee

• Low power consumption!
• No external water consumption!

27 September 202266
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The New D8 ADVANCE ECO

 1kW X-ray generator / 1 kW high brilliance X-ray source
• Cu, Co, Cr short fine focus tubes

 Minimal electrical power consumption (<3.5 kW), thus
• Only single phase power required

 No external water cooling required (optional)
 High performance linear detectors for best sensitivity

• SSD160, LYNXEYE
• LYNXEYE XE

 3 years warranty for KFF X-ray tubes (ECO only)
 10 years warranty* for the goniometer (ECO only)
 Safety guarantee
 Alignment guarantee



The New D8 ADVANCE ECO
SSD160 Detector

27.09.2022
68

SSD160 LYNXEYE LYNXEYE XE
Nr. of strips 160 192 192
Nr. of defective strips max. 1 0 0
Detector guarantee no yes yes
Active window 12 x 16 mm 14.4 x 16 mm 14.4 x 16 mm
Angular coverage* ~2.5° 2θ ~3° 2θ ~3° 2θ
Maximum global count rate >80.000.000 cps >100.000.000 cps >100.000.000 cps
Wavelengths Cu, Co, Cr all all
Energy resolution ~1500 eV ~1500 eV <680 eV

* 250 mm instrument radius

Step up! Step up!



The New D8 ADVANCE ECO
Intensity Considerations

27.09.202269

40 mA / LYNXEYE vs.
25 mA / LYNXEYE:
~ 65% remaining intensity
(25/40)

D8 ADVANCE (40 kV / 40 mA, LYNXEYE)
D8 ADVANCE ECO (40 kV / 25 mA, LYNXEYE)

40 mA / LYNXEYE vs.
25 mA / SSD160:
~ 55% remaining intensity
(65% * 160/192)



The New D8 ADVANCE ECO
ECOnfigurations

27.09.202270

D8 ADVANCE ECO D8 ADVANCE
Optical component recognition X
Vertical goniometer Th/Th Th/Th, Th/2Th
Generator 1kW 3kW
X-ray tubes KFF KFL
Wavelengths Cu, Co, Cr all
Scintillation counter, sec. monochromators X
SSD160 detector X
LNYXEYE, LYNXEYE XE detector X X
VANTEC-1 detector X
Fixed Johansson monochromators X
Mirrors (parallel, focusing) X X
TWIST tube, POLYCAP X
Specimen holders (single, 9 pos., 90 pos.) X X
Compact cradle X X
Small XYZ stage X X
Non-Ambient X X



The New D8 ADVANCE ECO
Applications

27.09.202271

D8 ADVANCE ECO D8 ADVANCE
Phase ID / Quantitative Phase Analysis X X
Structure Determination and Refinement X X
Micro-Structure Analysis X X
Residual Stress Analysis X X
Thin Film Analysis (Reflectometry) X X
Grazing Incidence Diffraction (GID) X X
Small Angle X-ray Scattering (SAXS) X X
Pair-Distribution Function Analysis (PDF) X
Texture Analysis X X
Micro-Diffraction X X
Non-Ambient X X

Note: No Mo/Ag radiation available



The New D8 ADVANCE ECO
Pricing and Quoting

27.09.202272

"ECO configurations":

Standard quotation #1
• Vertical goniometer, Th/Th
• 1kW (Cu, Co, Cr)
• Fixed slits
• Sample stage

• Fixed, rotating, or 9-position
• SSD160 detector

Standard quotation #2:
• Vertical goniometer, Th/Th
• 1kW (Cu, Co, Cr)
• Fixed slits
• Sample stage

• Fixed, rotating, or 9-position
• LYNXEYE 



27/09/202273

The New D8 ADVANCE 
Good Diffraction Practice

 Safety assurance
• Compliant with the world’s highest statutory requirements 

regarding X-ray safety, machine and electrical safety
• Two independent fail-safe safety circuits
• Maximum X-ray safety with radiation level significantly below 

1µSv/h
 Alignment guarantee

• Alignment equal or better than ±0.01° 2θ over the whole angular 
range at delivery

• NIST SRM 1976a standard reference material (corundum plate) 
always included

 Detector guarantee
• Unique LYNXEYE and VÅNTEC-1 detectors - absolutely faultless: 

no dead strips, no dead areas



The Bruker AXS Alignment Guarantee



The Bruker AXS Guarantee:
No defective areas (and true 2D) !



www.bruker-axs.com
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