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Parallel Beam (PB) Geometry: Best for thin films, textured samples, and when high angular resolution is
required.

Non-Focusing Geometry: PB uses a parallel beam of X-rays, achieved by using a parabolic mirror
or a parallel plate collimator. The beam remains parallel after passing through the sample.
Applications: It is ideal for thin films, textured samples, and small-angle X-ray scattering (SAXS).
It provides more accurate measurements for thin films and samples with rough or irregular
surfaces.

Advantages: Reduces issues related to sample surface roughness and curvature, and provides
better angular resolution for thin film analysis.

Limitations: Generally lower intensity compared to BB, which can result in longer measurement
times.

Parallel Beam (PB) Geometry: Prioritize optics settings, such as Soller slits and parallel beam mirrors,
with slower scan speeds and smaller step sizes for high-resolution data, especially for thin films.

X-ray Source:

Wavelength: Use the characteristic X-ray line, typically Cu Ko (A = 1.5406 A).
Tube Voltage/Current: As with BB, start with 40 kV and 40 mA, but adjust as needed for your
specific sample.

Incident Beam Optics: Use a parabolic mirror or parallel plate collimator to create a parallel X-
ray beam.

Monochromator: A monochromator can be used to eliminate unwanted wavelengths and
improve beam quality.

Soller Slits: Use Soller slits to control beam divergence, typically 0.04 rad for high-resolution
measurements.

Detector:

Scan Speed: Similar to BB, but you might want to start with even slower scan speeds (e.g.,
0.1°/min) for high-resolution measurements.

Step Size: Smaller step sizes (e.g., 0.01°) are recommended for thin films or samples with subtle
features.

Sample Alignment:

Flatness and Height: The sample must be perfectly flat and aligned, as PB is sensitive to surface
roughness and sample alignment.

Tilt Compensation: If the sample surface is rough or tilted, use tilt correction features to
maintain the accuracy of the measurements.



Additional Settings:

e Beam Mask: Use a beam mask to restrict the beam to the sample area and reduce scattering

from the sample holder.

e Background Reduction: Use the background reduction options in the software to improve data

quality, especially for thin films.

PB alignment for the General Measurements for thin film
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Follow these settings
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Customize - Optics Alignment (PB)

Q] x |

Optical settings

Incident Scller slit:
Length-limiting slit:
Attachment base:
Attachment:
Receiving optics:
Receiving Seoller shit:
Detector:

Monochromatar:

Run alignment fc

Attach these parts

Incident monochra matc:lr‘.| Maone

M

| Soller slit 2.5°

M

10 =
| Standard attachment |
| Standard attachment head |
B =

| Soller slit 2.5°

M

| D/teX Ultra 250

M

| MNane

M

B

r vertical transmission geometry

Set Current Optics ” Set Default Optics |

| oK

Cancel |

3

_:I Smart Message

N Install Height reference sample plate in standard attachment head.
m

— Insert center slit in Height reference sample plate.

: i TR

] Attach the detector plane of D/fteX Ultra 250 o 311.5 mm.
— [Adjust the mark of the detector adaptor to 361.5 mm)

[ | Hide figures

Lok V]| se

— Hardware Lontrol




Sample Alignment (Powder, Bulk)

Sample alignment conditicns
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General Measurement
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Sample mbi (Dr. Ammar)
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