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The New D8 ADVANCE e a
Designed for the New Era in XRD

#D8 ADVANCE HNew D8 ADVANCE
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The New D8 ADVANCE s
EFRET R GEfTHMX R Gt

The New D8 ADVANCE -
The world's 1st truly
all-purpose diffractometer
for everyone

B True plug & play functionality with fully automatic component
recognition and configuration

B Uncompromised and alignment-free switch of configurations -
whatever your sample, whatever your application

B Absolutely open design with maximum flexibility for future
adaptations, coupled with maximum user-friendliness, operating
convenience and safe handling
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The New D8 ADVANCE s
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DAVINCI.DESIGN: A revolutionary 3-level design

1.DAVINCI.MODE
et B 3R]

2.DAVINCI.SNAP-LOCK
T TEI#HE#

3.DIFFRAC.DAVINCI
R P90 A A B AR
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The New D8 ADVANCE sRgier
DAVINCI.MODE i35 &4 b

Spring
contact
connectors

DAVINCI.MODE

Component Recognition

B FAOLFEAE LI A B 3 SE RS
o H—MHE (BREERIBR M
A R I IDIR A
o MREENIE BT RLOCHITA
BEAT IR
N0 Bk I AE R ) o

Bit mask with
light barrier
read-out
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The New D8 ADVANCE e a

DAVINCI.SNAP-LOCK JC T H. 22328 43

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

3-point
support

Bruker AXS



The New D8 ADVANCE e a
DIFFRAC.DAVINCI % fefii k35 1] TH Ak

D I F F RAC . DAVI N CI Primary Beam Path Secondary Beam Path
19 = 1
= . Detectormount = .~
- N 29 9
The Virtual Goniometer
Slit_10_1 1 [mm| 3
3y -9 7 0 [mm]
2 . o4
B Graphical representation of the (T -
actual goniometer showing all A
mounted components plus their | == ="
status
B Software validated instrument Sample Stage

14 =

configuration with real-time
conflict detection

RotationSampleS...
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The New D8 ADVANCE = Gxer
with DAVINCI.DESIGN 4 %484k,

DAVINCI.DESIGN: A revolutionary 3-level design

1.DAVINCI.MODE
Component Recognition

Intuitive - fail-safe - child's play

TUVUITTITCC Clidligc Ul UpPLILS

3.DIFFRAC.DAVINCI
The Virtual Goniometer
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The New D8 ADVANCE& D8 DISCOVER  =Féssr
Unique Selling Propositions (JiuFiA)

General

B DAVINCI.MODE - Component Recognition (4114 H3hE EIRHD

B DAVINCI.SNAP-LOCK - Tool-free Change of Optics (% T H- 223 i)

B DIFFRAC.DAVINCI - The Virtual Goniometer (A, 45 EEFEH D
Instrument Specs

B TWIN Optics (REEEEIT, &8 feU#)

B TWIST Tube (XERXIT BEALE)

Good Diffraction Practice

B Safety Assurance (&IREEES LZEnE)

B Alignment Guarantee: better than +£0.01° 2Theta (fAEREMNT
0.01° 2theta )

B Long-Life X-ray Tube (K& &EXHLIEE)
B Detector: Guarantee (%A Z A e 107 5 & B BBEZ R 28 )
B TOPAS SW (EASEEEIENESHMH)
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New D8 ADVANCE B%“
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Phase identification and quantitative phase analysis CE%:5E &7 H)
Ab-initio crystal structure determination and refinement CFy K ¥ s B 4544

H5ZERFEE)
Micro-structure analysis (crystallite size, microstrain, ...) (WM ). &
NAND.

Residual stress analysis (543N /14041

Thin film analysis (reflectometry) GEESRER oM JEE. . MHEE)
Grazing incidence diffraction (GID) (GEEFAS 8. Pk, &P BUA...)
Small angle X-ray scattering (SAXS) (/M B3 #1)

Pair distribution function analysis (PDF) k4> A7 & £ #7)

Texture analysis (27341

Micro-Diffraction (f[X7#7)

XRD measurements at non-ambient conditions (low- and high
temperatures, variable humidity) (JEA725#7)
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FENH—: PHEE BWSB:E;"
Geological sample / construction material

Scale: .
10% max Major phase: Gypsum
: o Minors: Quartz
Intensity 7 Chlorite
§ Dolomite
*w Muscovite

2000 ‘

.
— Jll | Ul' | I |H| ||'- )‘ l\'Jl l‘ “ IJ* I | || ||I|F'I !n Il l JU || U
_g e wJ wﬁu L‘/ llIMI y\l" v / \V lL'l'J Mﬁv/ ll U I "\J'V I e \
Scan parameters: E | M || 1]

e LYNXEYE . ' | . ' ' !
e 3-60 ° 2Theta 2-Theta - Scale

mStart: 2.814° - End: 54.614 ° - Step: 0.020 ® - Step time: 1. 5 - Anode: Cu - Generator kV: 30 kV - Gensrator mA: 10 mA
« Step size 0.02°
¢ 0.1 sec/step 2852 () Dolome . Call
e Total 5 min \- J
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*PSD 04k =,
«0.05/% /25
THPI

WFile: Y13G202_GID_Detectorscan.raw - Type: Detector Scan - Start: 22.000 ? - End: 97.750 ? - Step: 0.050 ? - Step time: 7. s - Temp.: 25 % (

Operations: Background 0.000,1.000 | Import

(®]00-051-0939 (*) - Unnamed mineral, syn [NR] - WC - Y: 37.38 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 2.90631 - b 2.90631 - ¢ 2.83754 - al
@00-037-1140 (1) - Aluminum Titanium Nitride - Ti3AIN - Y: 90.18 % - d x by: 1.0081 - WL: 1.5406 - Cubic - a 4.11200 - b 4.11200 - ¢ 4.11200 - a
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FERA . RO CEIETEARRD ralay
TiO, Rutile/Anatase - TOPAS

TDPAS - [Ruld5_1d0sec_DS1d0_Sol4d0_Nidd5_10-80TTH.ra ;IQIQ
File View Ft Launch Tools ‘Window Help HEmEDND== - 8 x . .
ﬁgggg' Rutle  2.00 % O Clesal App“catlon
] Analase 98.00 % aad PRUs . c .
110000 g~ | m White Pigments - detection of
105 0001 . . . ;
100 000] % detrimental modifications
95 000 Save project i
30000 = = | B Request > 0.5 % Rutile
85 0004 f Paramet ters . . .
80000, O B Simple quantifications
75 000 .
70 000 gﬁ ;t:ns Esd ~ 0.02 ... 0.1 wt-%
65 000 O
..2 60 000 %Ee@rch Peaks
3 550001 5L toozoom
8 50 000 <% Nent/Prev file Scan pa rameters
45 0001 ?‘f Compress . LYNXEYE
40 000 A0 at ze10 o
35 000 - V;Me B 10-80 20
o] x s« | M Step size 0.02°
20 000 Y
15 000 M, Calculsted .
10000, J\ 4 o | < 2% 0.1sec/step- total 5 min
5 000 J&E Background g
o] — : X ULJU_— | s > 2% 0.05 sec/step - total 2 min
-5 0004 L4 T A LA I+J..L Ak 4
15 20 25 30 35 40 45 50 55 60 65 70 75 s't
2Th Degrees
\ [ x=80.35446 | y=121248.2 ["d=1.193975 Y
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. . . CX5
FEMNH=: S B5SEEST

6 atoms refined + thermal
parameters

Fle View Ft Launch Teals ‘Window Help FEEM ~ - x
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Grazing incidence diffraction s OSER
Phase ID depth profile ( ><)

“‘“ | : 3 At 0,2 deg incident angle, only Mo
E / \ \ layer is detected.
= A
| | ‘ |
= | / \ /L ; - e At higher incident angle, the YH2
N / \M/ '( , ‘ \ Mo layer is reach and starts to diffract.
E | M
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Residual stress analysis on thin films
GIXRD scan on a 25 nm TiN layer BRUKER
Perfect match with Osbornite (cubic TiN)
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EERAN: BBUUNE o e PO
XRR: GMR Heterostructure - 8 Layers

M aterial Thickress Roughness
Taz05 3.2159 0.84140 v 43604

Ta 33487 1.04430

s A MNiFe amorph | 8.7575 091430
] Ru 0.7350 0.32740

it Co 1.5981 045450

] Pttn crystalline | 18.1875 0.39210

MiFe amorph | 2.9743 024740 8.64525

4203 46321 0.27600
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Sample courtesy of Dr. Schug, IBM Mainz
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TiAIN%GE 2 & 57 /745 e

5 LEPTIOS 6.02 (stress)

File Edit Sample Simulation Siress Scripts (Options Help

DEDROS | OR @SSR A ud k% B 2a

r WS | BRERE| 2

=% New Project
5w A
B ¥13G202_GI0_stress(222)(2) (range 0) T Strai 1
e '¥135202_GID_stress1(400) (rangs 0]
= T -1.6*E-2 §
P v13G202_GID_stress(111)(1) [range 0) 1 72 ] < Megsurement
P v13G202_GID_stress(200)(2) (range 0) _1 .E*E-Q
B¢ 13G202_GID_stress(220)(2) [range 0) o " ]
=-niy StressT A 'Q*EQ ]
¥ 136205_GID_stress(400) [range 0] £ PB4
P Y136205_GID_stress(111)(1] [range 0] & 2 1E2
¥ '13G205_GID_stress(200)(2] frange 0) -2.2°E-2 4
P ¥13G205_GID_stress(220)(2) range 0) S22
P v13G205_GID_stress(222)(2) (range 0) -2 4°E-2 4
-2.5*E-2
26724 T T T T T T
01 0z 0.3 04 05 0
Sin“2ipsi)
Fhi &ngle |0 hd
Peak Evaluation Stress model Crystal
s Mormal
" Sliding Gravity " Gravity ¢ Mormal + Shear [HEL=100)
(* Standard " Pearson Il || " Axial r J_L\\ ; j
" i
" Parabolic ~ a0 |-+ nm
Shiess -2681 _| 1431Mpa
Stress tenzor [MPa]
|-+ [+ |-+ [-+-
R & &
-/ -4 -4
Stress orientation £
-
ks
¥,
4
Bar stress [Phi, Psi)
Momal [2681.0 +[14317  ear [+ zf- )|
»3:55:33 - Project file opened: stress ~ .
10:12:27 - Dpened MDE: defzult.dbm il |-4- 2|/ sHyd |-/ x|+
»10:12:27 - Opened Stress MDB: stress. dbm
»10:36:28 - Project file saved: stress b
»10:37:08 - Project file opened: Strezs10_Multiple... .
>10:41:13 - Project file opened: stress —'| Merged Plot | Reduction/Fit Resuls ]
v
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Typical Application
Surface Rietveld Refinement WO- Phase
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WO; Phase Transitions
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Pmsm—""> P4/nmm —25 5 P4/ncc—2252 5 P2, /c
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2 Sph 30% 3: Sph 24%

Bragg Reflections :

+|-[.| | |- %P (446" ]

0 0 1 5.4297 True
0 1 1 35021 True
3 1 1 4.8478 True
2 2 2 2.0401 True

- Sample 1 Sample Symmetry: Isotropic Fraction:
+ Measurement I°‘”‘°'h°‘“b'° ~| I 0.19687
- Material
= Phase 1 Texture Components: 1(3)
Reflexion
Coor @ 1| <[> |mi| | =|af | |
Texture Type: I ph y I
Phase 2
Sample 2
Sample 3

R M Texture

Least Squares Fit:
Steps: 10 = (| /89| 3: 0000
Search Mode:
C y & &
_]eqummu B Recalculated

3

&

1 [s2.

52,
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059c 1.68 -

100

054;216
100,
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2% NanoFit
File Model Fit Chart View Help
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Sphere
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Background
corrected SAXS
(blue) and fitted
SAXS (red)

Fitting results:

Mean sphere radius
= 45.54 A

Size distribution
modeled by a
Gaussian
distribution with
sigma = 3.65 A
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| one_ball_300um_snout_no_osc_200sec.raw
| PDF 65-0296 Sn Tin
| PDF 01-1174 (Tune Cell) Au Gold
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FTEMNHT: PDFotTDetermination of (<o
Pair Distribution Functions (PDF) e

r 7
20 Ll T 1 1 1 T Ll
15 .
- " —~ 101 C60_5d VCT
o g VN Y e
A ,.‘ | o °f
G | o oll ]
i Cc60 1d VCT 1]
Sr \/\/_/\/Wv\/\/-"-/v\_
— == A 1 " 1 " 1 " 1 n 1 " 1 L 1 PR
I P 0 1 2 3 4 5 6 7 8
r(A)
Figure 5: Fit of two experimental PDFs with room
temperature structure data of Buckminster fullerene Cgp.
& J
r > PDFfit results are given in Figure 5. The experimental data
r(A) (collected with different measurement times, blue curves)

Figure 1: Principle of the PDF. Inter-atomic distances r, are modelled (red curves) based on the known structure
cause maxima in the PDF G(r). The area below the peaks of the high-temperature form of Cgq. The difference curves
correspond to the number of neighbors, scaled by the (green) show a good agreement between experiment and
scattering power of the respective atoms theory.
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