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The New D8 ADVANCE
Powder Diffraction at it's Best

Dr. Maykel Manawan
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XRF & XRD
Elements & Phases

XRD
e
J| .

Instrumentation Alignment - "}‘:.65:‘
A sound base for accuracy
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XRF
Brukee 455 Brubee A5
LYNXEYE XE: spise The New D8 ADVANCE e
Scanning 2D mode for XRD?2 Designed for the New Era in XRD
b orscovER De AuANGE ng s ATVANGE ana
win VAN TE o0 paD
with LYNXEYE XE with LYNXEYE XE
i 507 0" Mok
Brukee 455 Brubee A5

The Bruker Guarantee ":“:@:"
Detector Guarantee

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

Brubas A5

Dynamic Beam Optimization '?‘@"
Principle

The Dynamic Bearn Optimization combines
+ & Motorized Divergenos Sit

& Mesorized And-Seatter Knife

+ and a Vasiakle Active Detectar Window
for superior data quaiity

27/09/2022

shduen

D8 ADVANCE ECO

+ Efficient 1 kKW generator
- Single phese power
+  No external water coaling or
chiller
* 3-year X-ray tube warranty
+ 10-yerr goniometer warranty
+ Alignment guarantee

- Low power consumption!
*  No external water consumption!

Bruker AXS




XRF & XRD “Qﬁ%“
Elements & Phases

Elements

XRD

Mineral Phases

2Theta (Coupled TwoTheta/Theta) WL=1.54060

Bruker AXS




Elements & Phases (<D

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.

gaseous liquid solid

Bruker AXS




Elements & Phases (<D

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

Elements & Phases (<D

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.

i

solid solid solid
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Different Phases: (<D
Different XRD Patterns

115
110 A
105

Black: Diamond
i Red: Graphite
Blue: C60 Fullerene

80 1
75 1
70 A
65 o
60
55

Intensity

50 1
45 4
40 4
35 1
30

N G A L\ Ao A

-5 [ I n | I | | I [

-10 -

15 20 2 30 35 40 45 50 55 [=]n] 65 7O 75 80 85 a0 a5 100
20

Ideal calculated diffraction patterns from the 3 phases mentioned above
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Different Phases: (D
A Diffractogram (QPA)

9,000 C3S <M3> HKL 19.78 %
6 500] C3S <M1> 29.05 %
' C2S alpha 1.39 %
8,000 C2S alpha™H 5.42 %
75001 C2S_beta 22.51 %
C3A_cubic 3.23%
7,0001 C3A_orthorhombic 0.44 %
6,500 C4AF 16.15 %
Lime 0.48 %
6.0001 Portlandite 0.22 %
5,5001 Periclase 0.03 %
@ 5,000] Quart; 0.01 %
= Arcanite 0.89 %
& 45001 Langbeinite 0.11 %
4,000] Aphthitalite 0.27 %
3,5001
3,000
2,500
2,000
1,500
1,000
5001
5 o 12 14 16 18 20 "v 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64
2Th Degrees
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Instrumentation Alignment - "%%“

A sound base for accuracy

0.040 m Instrument alignment
< + 0.01° 2Theta over
the whole angular range

0.030 _
—guaranteed!

m Why is this important?
Accurate and verifiable
0.010 _ +0.010°20 instrument alignment is

0.020 _

E . a basic requirement for
2 . d reliable
< 0000 _ N o—9® ~— ° o ° accurate and re
5 " ‘\. / e~ ._,___.__ﬂ__....o--""""" data.
= [ ]
T -0.010 _
0 -0.010°20
-0.020 —
-0.030 _
-0.040 _—
| | | | | | | | | | | | | |
20.00 40.00 60.00 80.00 100.00 120.00 140.00
2Theta [°]
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B%R
XRPD -Definition of Quality

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

N26<x0.04°

B Precision of peak position

B Relative peak intensities

B Peak shape

B Full-Width-at-Half-Maximum (FWHM)
B Peak-to-background ratio

Bruker AXS
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ICDD Database S

Additional Entries
Since Release 2015

Total Entries 278,503 311,561 426,189 33,058 147,686
Total No. with Atomic Coordinates 0 0 323,933 0 323,933
Subfile Distribution

Inorganic 246,032 290,127 404,704 44,095 158,672
Organic 39,831 44,731 46,024 4,900 6,193
Mineral & Related Materials 33,633 37,077 47,169 3,444 13,536
Metal & Alloys 94,379 102,804 151,515 8,425 57,136
Forensics 902 2,099 14192 1,197 13,290
Ceramics 11,339 14,381 18,166 3,042 6,827
Common Phases 15,339 16,300 22,105 961 6,766
Cement Materials 1,360 1,490 1,626 130 266
Searches 61 70 75 9 14
Display Fields 48 55 128 7 80

Bruker AXS



B%R
NIST SRM 640d (Si) with Bruker

AN 3 <
= National Justitute of Standards & Ceclnology

Uertificate

Standard Reference Material® 640d

Silicon Powder
Line Position and Line Shape Standard for Powder Difiraction

This Standard Reference Material (SRM) 1s intended for use as a standard for calibration of diffraction line positions

and line shapes, determined through powder diffractometry. A unit of SRM 640d consists of approximately 7.5 g of
silicon powder bottled under argon.

electronics provide + 1 arc-second accuracy. and approximately 0.035 arc-second precision. The optics. X-ray
generator, tube shield, and sample spinner of the machine are conventional in nature; they were originally

components of a Siemens D5000 diffractometer, ca. 1992. The sample spinner. however, was modified to allow for
remote mounting. and therefore thermal 1solation, of its drive motor.

Data Analysis: The certification data were analyzed using the FPA method with a Rietveld [9-11] refinement as
implemented in TOPAS [12]. The analysis used the Cu Koy/Ko, emission spectrum. including a satellite component,
as characterized by G. Holzer ef al. [13.14]. The Lorentzian breadths of the Cu emission spectrum were refined with

Bruker AXS
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an
NIST SRM 660d (LaB,) with Bruker o

% - |
- National Junstitute of Stmdards & Technology

Uertificate

Standard Reference Material® 660b

Line Position and Line Shape Standard for Powder Diffraction

This Standard Reference Material (SRM) 1s intended for use in calibration of diffraction line positions and line
shapes determined through powder diffractometry. A unit of SRM 660b consists of approximately 6 g of lanthanum

hexaboride. LaB4. powder bottled under argon.

electronics provide + 1 arc-second accuracy. and approximately 0.035 arc-second precision. The optics. X-ray

generator. tube shield. and sample spinner of the machine are conventional in nature: they were originally
components of a Siemens D5000 diffractometer. ca. 1992.

Data Analysis: The certification data were analyzed using the FPA method with a Rietveld [6-8] refinement as
mmplemented in TOPAS [9]. The analysis used the Cu Koy/Ko, emission spectrum. including a satellite component. as
characterized by G. Holzer ef a/. [10.11]. The Lorentzian breadths of the Cu enussion spectrum were refined with

Bruker AXS
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NIST SRM 676a (Al,O;) with Bruker o

: National Justitute of Standards & Teclmology

(ertificate of Analysis

Standard Reference Material® 676a

Alumina Powder
(Quantitative Analysis Powder Diffraction Standard)

This Standard Reference Material (SRM) consists of an alumina powder (corundum structure) intended primarily for
use as an internal standard for quantitative phase analysis using powder diffraction methods. It is also suitable for
determination of I/I. values [1] (for a complete discussion of the I/L see [2]). A unit of SRM 676a consists of
approximately 20 g of powder, bottled in an argon atmosphere.

Data for relative mtensity deternunations were collected from 10 randomly selected specimens on a Siemens D500
diffractometer. This machine was equipped with a focusing Ge incident beam monochromator, sample spinner/changer.

two software packages. though the results from only one are reported. The first procedure was to fit the profiles using
the split Pearson VII profile shape function (PSF) as implemented within TOPAS. The second involved Rietveld
analyses via GSAS [26]. The background in both analyses was represented by a tenth-order Chebyshev polynomial with

Bruker AXS



Intensity (counts)

Detector

1600 —
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400 —

100 —IJ
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Basics Quality of XRPD pattern s

CaMnOx (Coupled TwoTheta/Theta)

S000—

Signal/Bkg ~0.

Which pattern gives more definite peaks?

Signal/Bkg ~7.7

1000—
i s s bbb et
[1]
T T T
10

T T [ T T T I T I T T v |
20 30 40 50 60 T 80

2Thela (Coupled TwoThela/Theta) WIL=1_54060

Absolute Intensity Means Nothing!

It is Peak to Background Ratio counts!
s
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XRD Monochromatization (O
Effect of KB-Filter

=
=
a,
=
o
oo
e
<

Absorption
edge

!

= 3;
S 3]
E = Ka, Remnant
— - white
radiation
c E
Wavelength, A Wavelength, A
Pecharsky & Zavalij (2009)
Bruker AXS
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Generating X- aRGRER
Rays The X-Ray

Spectrum
Intensity In, Spectrum from a

T IKOL] molybdenum anode
Characteristic Radiation
e — = Line Spectrum

— |
KB“

ImU R i Presv ol U 9 Bremsstrahlung =
s /. — Continuous Spectrum

0 0.2 04 ) 06 0.8 1.0-10"™m
— Wavelength A
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Instrumentation (<0
KB-Filters

Quartz Main Peak

= Kot
- IS
a b}
. > &

A b - —
. 2

- 8 !

= = 5

= ] = 1)

2 © g

2 x 8

g P

g :

= = =

L] .
5 ,uJ‘((X2
E 1.2 14 16 1.8
3 Wavelength (a&) J
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Instrumentati
on K- Filters

u

CuKa

»3

S &

(=] = X
1 1

—_
o
=
1

T i 6 =

0 15 20 25 cuk
AR) — ) uKa

Massenschwéchungskoetf.

=
un

A filter is the simplest type of monochromator.
The amount of KB- compared to Ka-radiation will ' CuKkp
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 & <8;,2;/°
between Ka and KB energy. In the case of Cu-

radiation a foil of 0.02mm Ni will reduce the e Lo 2
intensity of KB to 0.5% instead of 16%.

Bruker AXS




LYNXEYE XE “%“
NIST SRM 1976a, Mo radiation

120000

110000

1000004

o000

50000

To000—

Counts

60000

50000

40000

T T U T U T U T U T U T U T U T U T U T U T T T
13 14 15 16 17 18 19 0 hal il 13 4 5 6 w i i) a0 3 32 33 34

2Theta {Coupled TwaThetaTheta) Wi=070930
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LYNXEYE XE 9&@“
NIST SRM 1976a, Mo radiation

Zr absorption edge Zr absorption edge u
I Remnant Egmnaﬂt
apoa KB peak pea .(

-

Counts (Sgu

30004
2000

5003

l « KR is below the
detection limit

* Massive reduction of
white radiation T S R " S S T A S S

2Theta (Coupled TwoThetaiTheta) WL=0.70930

Specimen peaks sitting on top of
an Zr absorption edge

Square root scale to highlight details

|
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Absorbtion Edge Modelling
Effect of KB-Filter

2010FEBO10. raw

S=1E

hki_Phase 0.00 %

| ] Il
T T T T T T T T T
10 12 14 16 18 20 22 24 265 28 30 32 34

an
i)

o KRB filters do leave some severe
artefacts

o Absorption edges
o KR 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

Bruker AXS




The Bruker Guarantee (<D
Detector Guarantee

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

25 27 September 2022 Bruker AXS




Introduction (<0
Monochromatization (Cu)

KB-Filters
Intensity loss ~40-60% with respect to unfiltered radiation
Absorption edges, KB 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 KB \ Others:
Excellent filtering of fluorescense (seq |hiensity gain only 3 - 5
Si(Li) detectors (all wavelengths!) compared to Si(Li) detectors
No intensity loss, best peak to background
No absorption edges, no KB
Excellent filtering of fluorescense
Low linear range, low count rates, life time issues
Only OD!

Bruker AXS

Absorption Edge Modelling 6



Introduction (<0
Monochromatization (Cu)

Search | Match (scan) Phsod.raw #1

x

| Rebuild | “hemical |_1__;__$_Chemical Filter #1 -l-| Database |1;al_e Diatabase Filker #1 |

Database: Rebuild nesded
Chemical Filker | Database Filker | Candidate List | Selected Candidates

H D e
=/ mm *° )
Li Be Cobber B C N @ F MNe
MNa | Mg AlS P s O A
Ko Ca | Sc  Ti | W |Cr |Mn Fe | Co M |Culdn Ga Ge As | S Br | Kr
Bb | S ¥ | Zr Nb Mo Te Ru RBh Pd|Ag|Cd | In (Sh | Sb Te 1  Xe
Cs Ba La Hf Ta W Re Cs Ir Pt|Au|Hg Tl Pk | Bi Po At Bn
Fr |Ra | Ac
Ce  Pr Md Pm Sm Eu | Gd | Tbh Dy |Ho |Er Tm Yb | Lu
Lanthanoids/ Th Pa | U Mp | Pu Am|Cm| Bk Cf Es Fm Md No | in
(e o O - == i == == == === == ==Y == =l == ===}

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

Bruker AXS



Introduction
Monochromatization

an
i)

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

Bruker AXS
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Introduction
Monochromatization

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

Resolution Resolution
(KeV) (%)

Scintillation counter ~3.5 ~45
Traditional Si-strip and ~1.6 - 2.0 ~20 - 25
pixel detectors

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 <0.2 <2.5
cooled)

Bruker AXS
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The LYNXEYE Detector Family e

LYNXEYE LYNXEYE
192 192

Nr. of channels 192

Nr. of defective max. 1 0 0 0

channels

Detector no yes yes yes

guarantee

Active window 12 x 16 mm 14.4 x 16 14.4 x 16 14.4 x 16 mm
mm mm

Angular ~2.5°2606 ~3°20 ~3°20 ~3°20

coverage*

Energy resolution ~1500 eV ~1500 eV < 680 eV < 380 eV

* 250 mm measurement radius

30 27 September 2022 Bruker AXS



Monochromatization (Cu) (<0

LYNXEYE XE
11 <o Fe ko o ko M K Cu ko MNiedge

fy

12
I
B

M
=z

q.4

Traditional Si-strip and piel detectors
e
Ly MHEYE HE
frressssad

MIEA Sales Marketing Forum 20
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Monochromatization (Cu) (<O
LYNXEYE XE-T

1 <o Fe ko o ko M Ko Cu ko MNiedge
Fy
§ .
£ WY Lo
~. .
o :
E AR =R Co kel || MR 1
T :
[ke
| |
a.4 f.0 .5 I 7.a 5.0 8.5 5.0 5.5
Traditional Si-strip and piel detectors
ﬁ
LY MEEYE HE-T
H
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LYNXEYE XE-T - K, Filtering "&@%“
NIST SRM 1976a, Cu-radiation

son KB3 41 Ko 5 m KB 1 Ko o
(104) (104) ] (104) (104)
| KBa 1 | | _ KB3 1
g ™ (110) | i (110)
o 2] :. 'I @ =
= & bl ] J \ M
o ¢ 3 - [ L
o : Ii o 4': i-gw*_l ; : '°°‘:
: Remnant Kp Ni absorption edge E
Black line : filter mode disabled. Black line : filter mode disabled.
Blue line : filter mode disabled plus Ni-filter. Red line : filter mode enabled
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LYNXEYE XE-T - K, Filtering )
NIST SRM 1976a, Cu-radiation

2 ]

81 LYNXEYE XE-T, unfiltered ﬂ
1 LYNXEYE XE-T, KB filtering

1 LYNXEYE XE-T, thin Ni filter r

1 LYNXEYE XE-T, thick Ni filter lYJ

200000

4000

2000

Counts (Square Root)

|
F—%00

7000 20000 40000 70000
pinalinny

B
(

0
|
8

3 32 33 34 35
2Theta (Coupled TwoTheta/Theta) WL=1.54060
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LYNXEYE Iin Action O
Fluorescence Filtering

\ JJJ S

(Sauare Roell

I O L

Counts

i
I \ |
| | I | |
E |
= | | | | |
E | I
=3 | f [ ] | | [ [ f
E I | | [ | | | '
00 | | ] 1 )] | |
-'] i 'I |I | L ,.'I I'. M | | I | | \
1 A J L 1§ ) F, A\ I". Xi i :'. ! 2 ey X ) i i 1
| FPPRN— , T S - lb-"“-.__,__y‘l-"\-"'_;H JI'II e Ilf'. o S \\kw L pd | W L T A p SR L r——
8 PO OCIRLL . IR el Mo __;L R LA i Vi .__-"'k‘\... " o e o
B s Bl e ] Wl LA LR s bl [ ] e L | LR ] el B A Ll Rl S it L L Lot et it L L RNy Bl B A UL ek iy L Ly L Ml Pt M Rt Aty o] e ik i Ll il B Vst L] ' e Lty |
- L e b k] o n w x bl B n u o » ) n k. an a L i i a L a5 Ll LU 2 LA L L L] Lo L] " L=

] a3
ZThila (Coupled TaaTheteThata) Wi=1,54080

(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: s
Scanning 2D mode for XRD?

Patent: EP 1647840A2

D8 DISCOVER D8 ADVANCE and D8 ADVANCE and
with VANTEC-500 D8 DISCOVER D8 DISCOVER
with LYNXEYE XE with LYNXEYE XE
0°/ 90°Mount 0°Mount

36 September 27, 2022 Bruker AXS




LYNXEYE XE: sRgieR
Scanning 2D mode for XRD?

Standard System Configurations

Ara Dejcector 1D tector 1D mode 1D Detector 2D mode

37 September 27, 2022 Bruker AXS



Co<)
LYNXEYE XE: BRGKER
Scanning 2D mode for XRD?

Comparison between VANTEC 500 and LYNXEYE XE (SRM1976)

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

Bruker AXS



Amorphous Additives in Cement (D
Fly Ash & Blast Furnace Slag & Pozzolane

7000

6000

5000

4000

Counts

3000

2000

1000

2Theta (Coupled TwoTheta/Theta) WL=1.54060
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Amorphous Additives in Cement
Blast Furnace Slag

20,0001 C3S <M3> 7.26 %
19,000 C3S <M1> 12.55 %

C2S beta 417 %
18,000+ -

8.0 C3A_cubic 2.01%
17,000, C3A_orthorhombic 0.80 %
16,000+ C4AF 2.18 %
15,000 Lime 0.05 %
14.000] Portlandite 0.10 %

' Periclase 0.01 %
13,000 Quartz 0.16 %
12,000 Arcanite 0.00 %

«» 11,0001 Langbeinite 0.00 %
% 10,0001 gphthitalite 8?2:;0
S ] ypsum 13 %

9,000 Bassanite 0.71 %

8,000 Anhydrite 0.02 %

7,000+ Calcite 1.51%

6,000 ‘ 1 - 1 Dolomite 0.09 %

2 i {1 o

5.000] iy A - ‘ L | | BFS_amorphous 68.25 %

4,000 A\ h “

3,000 '

2,000

1,000

(e
15 20 25 30 35 40 45 50 65 70 75
2Th Degrees
Bruker AXS




Limit of Detection "%“

Following the rules of the statistic of Poisson distribution, the absolute and
relative standard deviation ¢ and o, of measured number of count N at a
20 position are given by:

g=+N
VN 1

Orel =N TN

A usual criterion for the limit of detection (LOD) of a particular reflection, is
that Nreflections > Nbackground + 3Ubackgr0und

Example: measuring an N,,,, of 10,000 counts, the g, 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 30,4ckgrouna = 30 iS

obviously higher than 20. The only solution is to increase the measurement
time to improve the peak to background ratio

Bruker AXS



The New D8 ADVANCE BRGien
Designed for the New Era in XRD
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The New D8 ADVANCE e Ca
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

Bruker AXS



The New D8 ADVANCE s
DAVINCI.MODE

DAVINCI.MODE

contact
connectors

Component Recognition

m Fully automatic recognition of
all beam path components in
real-time

e Each component (but slits and
filters) is equipped with an
unique ID Chip, carrying all
component properties

o Slits and filters are indentified

using bit masks with light
barrier read-out

B True Plug & Play functionality

Bit mask with
light barrier
read-out

Bruker AXS
i



The New D8 ADVANCE e Ca

DAVINCI.SNAP-LOCK

DAVINCI.SNAP-LOCK SNAP-LOCK:
Fixing pin with

bayonet lock

Tool-free Change of Optics

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

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

Bruker AXS



The New D8 ADVANCE s
DAVINCI.SNAP-LOCK

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

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

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

Each optic is
identified by
an unique icon

¥
s
% |

Bruker AXS




The New D8 ADVANCE e Ca
DAVINCI.SNAP-LOCK

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

. SRM 1976a ‘I?mﬁ@@DQ/Mﬂé/&IO?ﬁIﬁ‘va%%\M
A20 = £ 0.0025° 26

i

8

§i3

EL HEELED

Bragg-Brentano

65 555
o6t |y~ i5% .67 d=ié

Parallel beam (Gobel mirror)

A20 = +0.001° 26
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The New D8 ADVANCE e
DIFFRAC.DAVINCI

Dynamic list displaying Enmary Beam.Path Current
all currently mounted e LB sgttii
components 9
Tube Cu
2 9 ==
Component | 77— | sit10_1 1 [mm]
5T g
Component / Slitmo No Slit i
status 9 =3
AxialSoller_16_2

Unique icon of
optical component

Bruker AXS




The New D8 ADVANCE oRGxcr
DIFFRAC.DAVINCI

DI FFRAC . DAVI N CI Primary Beam Path Secondary Beam Path
1o = 31
— :u$ , . Detectormount & 3
The Virtual Goniometer
it_10_1 1[mm @3
3; B 4 N\ Sollermount 0 [mm]
. . ] £
B Graphical representation of the T — T -
actual goniometer showing all ‘ A < £
mounted components plus their | == ="
status
B Software validated instrument Sl
configuration with real-time o =
conflict detection
Bruker AXS



The New D8 ADVANCE s
DIFFRAC.DAVINCI in Action

Primary Beam Path Secondary Beam Path

19 = = @1

JLos Cu LynxEye 3.3024 []

2 o \-3 = =15 & 2
1.) Component

Twin_Prim MotorizedSit parameterisation |,

32 33

EmptyPositionSlit. .. 4 . Slimjount WrongAnserted Sl...
4 :F "\ | o 9 4

/ 3.) Conflict
- detection

Solle

2.) Component
selection

Sample Stage
14 ¥ =

RotationSampleSt...

Bruker AXS




The New D8 ADVANCE e
DIFFRAC.DAVINCI in Action

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

Component \
status: OK

/| Push-button switch between
== [Twin Optis Bragg-Brentano and parallel
beam geometry

Motorized Shit Al A
GoebelMirror L
o) Motorize. v -

Opening  [7] 048 0,48 3 / Slit aperture
Set Slit Size [mm] 1,000| 1,000 »°B

Sample Length [mm] 1,0 1,0 [#] |

Bruker AXS




The New D8 ADVANCE s
DIFFRAC.DAVINCI in Action

2.) Component selection, e.g. slits

Component 3 9 —_— HINT: No §Iit inserted!
status: HINT / - By intention?

- - By mistake?

EmptyPositionSlit. .. /

Push-button selection of any |
of the slits configured for the LA
present instrument, e.g. o R |
- Absorber | @ st 3::: H !
- Filter g:::
- Divergence slit ‘ ® ‘H
- No slit /

Bruker AXS




The New D8 ADVANCE s
DIFFRAC.DAVINCI in Action

2.) Component selection

Same procedure for
tubes,
optical components,
sample stages,
detectors

Bruker AXS



The New D8 ADVANCE s
DIFFRAC.DAVINCI in Action

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

Component
status: ERROR

Clear error
messages
\ e 3

hSIEnuLint Wrongly inserted slit

Bruker AXS




The New D8 ADVANCE e Ca
with DAVINCI.DESIGN

DAVINCI.DESIGN: A revolutionary 3-level design

1.DAVINCI.MODE
Component Recognition

Intuitive - fail-safe - child's play

TUVITTTCC CUlidllgcT Ul UpPLILo

3.DIFFRAC.DAVINCI
The Virtual Goniometer

Bruker AXS



Sample Stages (>
Large selection for maximum flexibility

Newport XYZ Compact Eulerian

CEIER Sz Stage Cradle
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Sample Stages e
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
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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 3 party
chambers as welll
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Dynamic Beam Optimization "oﬁ%“
Principle

Motorized Anti
Scatter Knife

~

Variable Active
Detector Window

Motorized

_ _ The Dynamic Beam Optimization combines
Divergent Slit

* a Motorized Divergence Slit

* a Motorized Anti-Scatter Knife
 and a Variable Active Detector Window

for superior data quality
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Dynamic Beam Optimization (>
(I) Motorized Divergent Slit

Motorized Divergent Slit for fixed illuminated area

e No beam spillover and controlled low angle

background
e Reliable quantitative signal from low to high
angles
Intensity gain VDS vs FDS
> Variable divergent slit (VDS) . _~
enhances intensity at higher 0 //
angle for superior data quality = :Z s o
and/or faster measurements >, e -
compared to fixed divergent slit  §x // // From?
(FDS) = 15 / / —Froml[):
5 // /
T

0

0 20 40 60 80 100 120

2 Theta (°) Bruker AXS



Diagramm1

		2		4		6		10		20

		4		6		8		12		22

		6		8		10		14		24

		8		10		12		16		26

		10		12		14		18		28

		12		14		16		20		30

		14		16		18		22		32

		16		18		20		24		34

		18		20		22		26		36

		20		22		24		28		38

		22		24		26		30		40

		24		26		28		32		42

		26		28		30		34		44

		28		30		32		36		46

		30		32		34		38		48

		32		34		36		40		50

		34		36		38		42		52

		36		38		40		44		54

		38		40		42		46		56

		40		42		44		48		58

		42		44		46		50		60

		44		46		48		52		62

		46		48		50		54		64

		48		50		52		56		66

		50		52		54		58		68

		52		54		56		60		70

		54		56		58		62		72

		56		58		60		64		74

		58		60		62		66		76

		60		62		64		68		78

		62		64		66		70		80

		64		66		68		72		82

		66		68		70		74		84

		68		70		72		76		86

		70		72		74		78		88

		72		74		76		80		90

		74		76		78		82		92

		76		78		80		84		94

		78		80		82		86		96

		80		82		84		88		98

		82		84		86		90		100

		84		86		88		92		102

		86		88		90		94		104

		88		90		92		96		106

		90		92		94		98		108

		92		94		96		100		110

		94		96		98		102		112

		96		98		100		104		114

		98		100		102		106		116

		100		102		104		108		118

		102		104		106		110		120

		104		106		108		112		122

		106		108		110		114		124

		108		110		112		116		126

		110		112		114		118		128

		112		114		116		120		130

		114		116		118		122		132

		116		118		120		124		134

		118		120		122		126		136

		120		122		124		128		138

		122		124		126		130		140

		124		126		128		132

		126		128		130		134

		128		130		132		136

		130		132		134		138

		132		134		136		140

		134		136		138

		136		138		140

		138		140

		140



From 2°

From 4°

From 6°

From 10°

From 20°

2 Theta (°)

Intensity gain

Intensity gain VDS vs FDS

1

1

1

1

1

1.9996953903

1.4996192263

1.3328594479

1.1993296135

1.0988252105

2.998781654

1.998781654

1.6653128939

1.3982938997

1.1973157082

3.9969544598

2.4973352335

1.9972590695

1.5968322519

1.2954414919

4.9939097546

2.9951281005

2.3285968606

1.7948841936

1.3931726716

5.989343856

3.4920086225

2.6592253386

1.9923893962

1.4904794774

6.9829535453

3.9878254448

2.9890437907

2.1892876976

1.5873322687

7.9744361593

4.4824275368

3.3179517512

2.3855191209

1.6837015433

8.9634896828

4.975664238

3.6458490314

2.5810238919

1.779557946

9.9498128405

5.4673853037

3.9726357507

2.775742458

1.8748722781

10.9331051888

5.9574409508

4.2982123666

2.969615506

1.969615506

11.9130672074

6.4456819037

4.6224797055

3.1625839804

2.0637587699

12.8894003903

6.9319594395

4.9453389922

3.3545891011

2.157273393

13.8618073369

7.4161254332

5.2666918808

3.5455723815

2.2501308896

14.8299918428

7.8980324034

5.586440484

3.7354756462

2.3423029746

15.7936589895

8.3775335563

5.9044874033

3.9242410488

2.4337615713

16.7525152347

8.8544828313

6.2207357585

4.1118110895

2.5244788208

17.7062685014

9.3287349452

6.5350892174

4.2981286328

2.6144270895

18.6546282673

9.8001454359

6.8474520248

4.4831369244

2.7035789784

19.5973056526

10.2685707075

7.157729032

4.6667796092

2.791907331

20.5340135089

10.7338680729

7.4658257255

4.8490007476

2.8793852416

21.4644665056

11.1958957982

7.7716482563

5.0297448334

2.9659860635

22.388381218

11.6545131451

8.0751034677

5.2089568103

3.0516834173

23.3054762125

12.1095804144

8.3760989243

5.3865820884

3.1364511988

24.2154721333

12.5609589882

8.6745429401

5.5625665614

3.2202635869

25.1180917866

13.0085113722

8.970344606

5.7368566228

3.3030950515

26.0130602259

13.4521012377

9.2634138181

5.9093991821

3.3849203613

26.900104835

13.8915934628

9.5536613046

6.0801416812

3.4657145916

27.7789554116

14.3268541739

9.8409986534

6.2490321102

3.5454531317

28.6493442493

14.7577507865

10.1253383386

6.4160190234

3.6241116924

29.5110062192

15.1841520452

10.4065937476

6.5810515552

3.7016663136

30.3636788507

15.6059280642

10.6846792074

6.7440794348

3.7780933714

31.2071024115

16.0229503662

10.9595100105

6.9050530026

3.8533695853

32.0410199866

16.4350919224

11.2310024405

7.0639232243

3.9274720255

32.8651775566

16.8422271904

11.4990737985

7.2206417066

4.0003781197

33.6793240751

17.2442321527

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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Dynamic Beam Optimization aoi'agn
(II) Motorized Anti-Scatter Screen

MASS

« Fully software controlled retraction of the r
knife to prevent any cropping of the beam.
Compatible with both

« Fixed Divergence Slits as well as
« Variable Divergence Slits

Motorized
Anti-Scatter

e Detector

VDS Specimen

source

« Easy to mount (mechanical repro < 10 um)
o Reflection geometry only
e Flat samples only

e Scanning in 26 range up to 140° (depending on components)

Bruker AXS




Dynamic Beam Optimization aRGIEr
(III) Variable Active Detector Window

Variable Active Detector Window
« LYNXEYE XE only

- Fully software controlled switching on of
individual strips to open the detector
window as a function of 26

= In combination with variable divergence slits, the variable active detector
window enables reliable data acquisition starting at angles as low as
0.3° in 20

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

Bruker AXS



Dynamic Beam Optimization »ra)
Improved Data Quality
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« Low backgrounds for measurements even below 0.3°286!
« Lower limits of detection (including amorphous)
« Fully software controlled dynamic scan

63 27 September 2022 Bruker AXS
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D8 ADVANCE ECO

No External Cooling Water

66 27 September 2022

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!

Bruker AXS




The New D8 ADVANCE ECO S

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

B Minimal electrical power consumption (<3.5 kW), thus
e Only single phase power required

B No external water cooling required (optional)

B High performance linear detectors for best sensitivity
e 5SSD160, LYNXEYE
e LYNXEYE XE

B 3 years warranty for KFF X-ray tubes (ECO only)

B 10 years warranty* for the goniometer (ECO only)

B Safety guarantee

B Alignment guarantee

Bruker AXS



The New D8 ADVANCE ECO (D
SSD160 Detector

Step up! Step up!

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° 20 ~3° 20 ~3° 20
Maximum global countrate >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

Bruker AXS



The New D8 ADVANCE ECO shGien
Intensity Considerations

/7~ N\
D8 ADVANCE (40 kY / 40 mA, LYNXEYE)
; D8 ADVANCE ECO (40 kY /25 mA, LYNXEYE)
g N—r
87 40 mA/LYNXEYE vs.
1 25mA/LYNXEYE: 5
§1 ~ 65% remaining intensity — i |3
1 (25/40) T
S § 40 mA/LYNXEYE vs. g
© ] 25mA/SSD160:
84 ~ 55% remaining intensity o2
"1 (65% * 160/192) 344 347 35 355 55
] N A L I A tt Jl l(
I”“110“““'”2|0”IIIIIIlalollIIIH”:tlulﬂlllr”slollllIllllﬁlolllllﬁﬁ_'g
2Theta (Coupled TwoTheta/Theta) WL=1.54060
69 27.09.2022 Bruker AXS



The New D8 ADVANCE ECO ‘bﬁg“
ECOnfigurations

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

Bruker AXS



The New D8 ADVANCE ECO ‘bﬁg“
Applications

D8 ADVANCE ECO D8 ADVANCE

Phase ID / Quantitative Phase Analysis
Structure Determination and Refinement
Micro-Structure Analysis

Residual Stress Analysis

Thin Film Analysis (Reflectometry)
Grazing Incidence Diffraction (GID)

Small Angle X-ray Scattering (SAXS)
Pair-Distribution Function Analysis (PDF)
Texture Analysis

Micro-Diffraction

Non-Ambient

X X X X X X X

XX X X X X X X X X X

X X X

/

Note: No Mo/Ag radiation available

Bruker AXS




The New D8 ADVANCE ECO e
Pricing and Quoting

"ECO configurations":

Standard quotation #1 Standard quotation #2:
« Vertical goniometer, Th/Th « Vertical goniometer, Th/Th
« 1kW (Cu, Co, Cr) « 1kW (Cu, Co, Cr)
* Fixed slits * Fixed slits
« Sample stage « Sample stage
Fixed, rotating, or 9-position « Fixed, rotating, or 9-position
« SSD160 detector « LYNXEYE

Bruker AXS



The New D8 ADVANCE agier
Good Diffraction Practice

B Safety assurance

e Compliant with the world’s highest statutory requirements
regarding X-ray safety, machine and electrical safety

e Two independent fail-safe safety circuits

e Maximum X-ray safety with radiation level significantly below
1uSv/h

B Alignment guarantee

e Alignment equal or better than £0.01° 26 over the whole angular
range at delivery

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

B Detector guarantee

e Unique LYNXEYE and VANTEC-1 detectors - absolutely faultless:
no dead strips, no dead areas

73 27/09/2022 Bruker AXS



The Bruker AXS Alignment Guarantee

Co<)
BR ER

Bruker AXS

You should compare apples and lemons!

All powder XRD's are not created aqual.

Parformance iz a critical issua in any XRD measure-
ment and starts with the most advanced goniometer
on the market. Bruker AXS has this goniomatar and it
is used in every diffractometer system for powder and
150900x singla crystal diffraction. Charactaristic is its >280 mm
globoid tooth gearing systam for higher driving affi-
ciency and higher load capacity. This not only provides
for higher longevity and highar accuracy, itis also the
base of a unigue platform concept, which allows a free
ion of any system with all
hardware components available from Bruker AXS.

DAENDEAVOR  JPRe =S
Part 11

D& ADVANCE
D4 ENDEAVOR LynEye
goniometer detector

Supportad by both high precision stepper motors and
optical encoders, the systam always “knows” its true
position, and never has to search for it unlike othar
goniomatars.

The Bruker AXS Guarantee —The Benchmark
in X-ray Powder Diffraction Data Quality

High-Throughput Maturally, zaro maintsnance is required.

Get the best quality data you possibly canl

X-ray powder diffraction systams are expensive capital
purchases. You deserve to have a system that produces

Only the highest data quality can adequately represent both
tha valua of your samples and your effort.

Bruker AXS is committed to not only provide you with the

MIST corundumn standard SRM 1876 included with sach
new instrument (cut to fit into a standard sampla holder)

Instrument alignmant < +0.01° 28 over the whole
angular range with referance to SRM 1976 at installa-

the highast data quality. Bruker AXS invites you to dermand
the best of your X-Ray equipment and therefore your X-ray
wvendor. Insist on 0.01° 28 tolerances on peak positions for
the SRM 1978 standard for your installation testing. It iz
the only way to truly detarmine if you are getting the qual-

best possible instrumentation, but also to cartify both high-

est hardware and data quality. This i not only expressed by tion — guaranteed!

a smallest step size of 0.0001° 28 but more importantby an = Optional 1Q0Q procedures for regulated industries such

accuracy of 0.01° 26. as the phamma industry based on the instrument verifica-
tion booklet.

ity you paid for and deserve.

"= £0.01° 26" is the Bruker AXS guarantae - defining
a new benchmark in data quality in X-ray powdar
diffraction! Remamber, that in the ICDD PDF a pattam is.

Based on the Bruker AXS Instrument Verification Booklet, _
considerad to be a high quality pattern if A28 < +0.04°28...

each D4 and D8 diffractometer has to pass the strictest
quality checks currently in place in X-ray powder diffraction.
These tests provide you with the utmost assurance that you
have purchased, and are using, the highest-quality X-ray
diffraction equipment in the world. Thesa quality chacks
include:

Bruker AXS's quality assurance maasures give you the cer-
tainty that your data is cormact.

Each singla instrument has to successfully pass the Bruker
AXS instrument verification procedure since its introduc-
tion in 2003, Each system is equipped with the SAM 1976
standard referance material and each of them is capable of
measuring peak angles equal or better than £0.01° 28,

All configurations and spacifications are subject to @ Bruker AXS GmbH Bruker AXS Inc.

change without notice. Order No. DOC-HBB-EXS014 V2.
2007 Bruksr AXS. Printed in Germany.

Karlsruhe, Garmany
Phone +49 (721)595-2888
Fax  +49(721)595-4587
info@bruker-axs.de
www. bruker-axs.de

Madison, Wi, USA

Phone +1 (800) 234-XRAY
Phone +1 (608) 276-2000
Fax 41 (608) 276-2008
info@bruker-axs.com
www. bruker-axs.com
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The Bruker AXS Guarantee:

No defective areas (and true 2D) !

Bruker AXS

MODERN DETECTORTECHNOLOGIES -
THE NEXT GENERATION

= No defective areas
= Fixed scan mode operation
without missing data points
= Highly uniform active area,
highest data quality

Bruker X5" one and two dimansional datec-
tors currently revolutionize X-ray powder dif-
fraction analysis in all application areas. This is
not only due to a gain in maasurement spead
of a factor of up to 2000 compared to point
detectors (dependent on the 10/2D detactor
typel. Even more important is the ability to
obtain a data quality, which is comparable to
point detectors in terms of both resolution and
lina profile shapa.

Eruker AXS' com
strip technology

The major break-through achieved by the Bruk-
&r AXS" new detector technologies relates to a
maost notable boost in manufacturing quality. In
contrast to conventional 10/2D solid state
detectors, neither the LynxEye™ nor the
VANTEC™ detectors have any defective or
even dead areas. This unique property of both
detector types, togethar with a factery-mada
calibration, makas tharm particularly suited for
fixed mode measuraments including datection
of vary waak signals.

Mo defective areas — only with
detectors from Bruker AXS

If the meazurement softwars of your sup-
plisr does not offar measurament modas
with fixad datector, this faatura is most
likaly disablad or even not implemantad
dus to defective areas in your datector.

WANTEC-1™ itop)
WANTEC-2000™ {
1D and 2D detect

<)
BRUKER
(<D

LynxEye™: 10 detector based on

pound silicon

and
bottom):
ors featuring

Bruker AXS' unique and patentsd
MikroGap™ technology

BRUKER AXS -
THE DETECTOR COMPANY

Both the underlying VANTEC and LynxEye technologies are the result of continuous detector development by
tha glchally leading X-ray diffraction equiprmant manufacturar, Since decadas X-ray analysas in single crystal
and powder diffraction have been revolutionizad by Bruker £XS as e.g. can be 22an from this imprazsiva mila-

stona list:
1802 First scanning linear PSD for X-ray diffraction
1924 HI-STAR — multiwire 2-dimensicnal detector
1921 GADDS - the first general diffraction system with 2D detector {winner of R&D 100 award
1993 SMART -the first CCD detactor systern fwinner of R&D 100 award)
1929 SMART APEX —the first direct imaging (1:1) CCD detactor system
2001 PROTEUM 200 - lans coupled CCD (Winnar of R&D 100 award)
200 SokX — snergy-dispersive detactor with large 4 x 15 rmim active arsa
2004 Supsr Speed VANTEC-1™ 1D detector with 50 x 16 mm active ares, based on Bruker AXS'
patentad MikroGap™ tachnology
2004 APEX™ |l - the first 4K CCD detector
2004 PLATINUM 135 — 4K CCD detector {16 Mega-Pixels) coupled ta 3 135 mm fiberoptic tapar
2008 Super Speed LynxEye™ 1D datector with 100 million cpa count rate capability, bazaed on
Bruker AXS' compound silicon strip technaology
2005 Super Speed VANTEC-2000™ 2D detector with 14 x 14 cm activa area, based cn
MikroGap™ technology (Winnsr of R&D 100 award)
2005 AXI0M — detactor with 200 mm & active area, based on MikroGap™ technology

All configurations end specifications are subjact to
change without notice. Order Mo, DOC-HAE-EXSO18.
2 2002 Bruksr AXS. Frinted in Germany.

@ Bruker AXS GmbH
Karlsruhe, Garmany

Bruker AXS Inc.
Madison, Wi, USA

Phone +49(721) 595-2888
Fax  +49(721) 5954587
info@bruker-axs.de
Www. brukeraxs.de

Phona +1 {200) 234-XRAY
Phona +1 {608) 276-3000
Fax  +11(608) 276-3006
info@brukar-axs.com
W buksr-axs.com
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