Dr. Ghulam Sarwar Butt, Dr. Sabieh Anwar,

https://physlab.org/, Physical Properties Measurements Lab,

CentrallLab, Department of Physics, LUMS



https://physlab.org/,
https://centrallab.lums.edu.pk/physical-properties-measurement-system-0
https://centrallab.lums.edu.pk/
https://sbasse.lums.edu.pk/department-of-physics
https://lums.edu.pk/

Bragg-Brentano (BB) Geometry: Best for high-intensity measurements, routine phase identification, and
powder diffraction.

e Focusing Geometry: BB is a focusing geometry where the X-ray source, sample, and detector are
arranged in a way that the diffracted rays converge on the detector.

e Applications: It's commonly used for powder diffraction, where high peak intensities are
needed. It’s suitable for routine phase identification, crystallography, and other analyses where
intensity is a critical factor.

e Advantages: High peak intensity and good signal-to-noise ratio.

e Limitations: Less accurate for thin films or samples with rough surfaces due to beam divergence.

Bragg-Brentano (BB) Geometry: Focus on optimizing slit sizes, scan speed, and sample alignment to
balance intensity and resolution.

X-ray Source:

e Wavelength: Use the characteristic X-ray line, typically Cu Ko (A = 1.5406 A).
e Tube Voltage/Current: Common settings are 40 kV and 40 mA, but these can be adjusted
depending on the material and desired intensity.

e Divergence Slit: Choose a slit size that matches the sample size. Typically, a fixed divergence slit
of 0.5° to 1° is used.

e Receiving Slit: Adjust the receiving slit to balance between resolution and intensity. A smaller
slit provides better resolution but lower intensity.

e Scatter Slit: Set to match the divergence slit to reduce background noise.

Detector:

e Scan Speed: Start with a slower scan speed (e.g., 0.5°/min) for better resolution, especially in
regions with closely spaced peaks.
e Step Size: Smaller step sizes (e.g., 0.02°) give better peak resolution but increase scan time.

Sample Alignment:

o Flatness: Ensure that the sample is flat and properly mounted to minimize errors due to beam
divergence.

o Height: Carefully align the sample height with the instrument’s goniometer to ensure the beam
hits the correct region of the sample.



BB alignment for the General Measurements for Powder
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Optics Alignment (BB)
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Replace selection slit PB with selection slit BB in CBO unit.
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Sample Alignment (Powder, Bulk)

Q] x |

Sample alignment conditions

Attachment and sample plate:| Use current attachment

M

® No height alignment

Pt
! ]
L

P
! ]

Curved sample (Z scan only)

L

Pt
! ]
L

Flat sample

Set registered position without alignment

®

® Run recommended sequence

Customize conditions

Customize...

Put a sample every time

OK

Cancel

Sample Alignment (Powder, Bulk)

Sample alignment conditions

@) Mo height alignment
Set registered position without alignment
Curved sample (Z scan only)

Flat sample

-

[DI5T0, E463%,0943) 12265

/N

0004_5

®) Run recommended sequence () Customize conditions

Customize...

v/ Put a sample every time

Run

OK

-

Smart Message

Insert powder sample in Height reference sample plate.

eBi = 1EEUY

D Hide figures

Lo v sep

| |




General Measurement (BB)
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Manual exchange slit conditions - KB filter condition - Detector conditions -
Incident Soller slit: | Soller slit 2.5° [v] || kgfiter| None [v] || petector D/teX Ultra 250
Length-limiting slit:| 10 mm E Monochromator:| None
Receiving Soller slit:| Soller slit 2.5° E Scan mode: 1D(scan)
Read Current Optics Energy mode: Standard
Measurement conditions
Exec. Range B Start, = B Step, © & Speed, */min = IS’EC!&M & gﬁ:;i:fnn?m = gﬁ:;i;fnn?m & Comment = Options =

1 3.0000 0.0100 40 1.000 1000 1125 [v]

2 O 5.0000 0.0100 500 2

3 [ 5 500 2

4 O 5 500 2

s [ 5.0000 50.0 2

6 [ 5.0000 50.0 2

7O 5.0000 50.0 2

s [ 5 50.0 2

9 [ 50.0 2

10 O 500 2 -

Save measured data
Separate measured file
File name: DAXRD LUMS\Dr. Ammar\mbi-before 1D 20-06-2024_001 BB.rasx ||:
Sample name:
Mema:

Move to home position after the measurement completed.
|:| Run real-time search match

Calculated scan duration: 20min 8s
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Sample mbi (Dr. Ammar)
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General Measurement (BE)

Manual exchange slit conditions - KE filter condition - Detector conditions
Incident Soller slit: | Soller slit 2.5° [v] || K fitter:| Kp fiiter 1D for Cu [v] || Detector D/teX Ultra 250
Length-limiting slit: | 10 mm Monachromator:| None
Receiving Soller slit:| Soller slit 2.5° EI Scan mode: 1D(scan) [v]
Read Current Optics Energy mode: Standard E
Measurement conditions
Exec. Range = Start, * : B Step, © = Speed, */min = .Isr;idﬂent = :ﬁ:;i:jnrﬁm = gﬁfii;jnrgm = Comment = Options B

1 5.0000 00100 500 12 20,000 T ~

2 O 5.0000 0.0100 500 2 .

3 [ 5 500 12

4 O 5 500 2

5. O 5 500 12

s [ 500 2

7O 500 12

s [ 500 2

9 O 500 12

10 O 50.0 2 ™
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File name: €3 ||: -
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