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Small Angle X-ray Scattering (SAXS) is important and
has a variety of real world applications

bbb 4 A A _»

Protein DNA Graphene

e Allows scientist and engineers to manipulate materials to our benefit
e Biological materials as a vehicle for drug delivery.

http://upload.wikimedia.org/wikipedia/commons/6/60/Myoglobin.png, http://www.wallpapervortex.com/tag-dna.html
http://en.wikipedia.org/wiki/File:Graphen.jpg
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Part 1:Applications,

-biological applciation in understanding proteins, DNA, Non-crystalline structures, etc
Industrial applications:
Combined SAXS is a powerful method to determine the microstructure and phase behavior of multi-component systems involved in cosmetics, detergents, pharmaceuticals, polymers, etc.

Contirbutions to scientific knowledge:
	-Determining miscrotsturces and phase behavior, useful because understand stability of structure, how characteristics changes in different environments


Interaction of X-Rays with matter provides
useful information about the material
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* Bragg Peak = Scattering
* X-Rays scatter off all materials, due to electron interaction.
e undergo constructive interference in accordance to Bragg's law
* Precisely define incident X-Ray beam by controlling beam size and divergence
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DIFFRACTED OR SCATTERED?
 Only 7 different crsytal structure, and quasi-crystals


2nd slide:
Part1: - explain X-ray interacting with matter, diffraction, scattering, crystal lattice image(detection),
           - Explain The current work will focus on using the newly available x-ray pixel array detector to directly measure the full beam profile defined by the scatterless slits, which we could not do previously
	TRY TO GET AN IMAGE OF BEAM PROGILE AFTER BEING DEFINED BY X’PERT PRO, compare to image above, to illustrate main purpose of project, characterize beam profile(beam stop).
	-  following slide will provide application(s), and scientific contributions.


SAXS is a very powerful method in determining the
nanostructure of materials
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SAXS is a very powerful method in determining the
nanostructure of materials
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To optimize SAXS performance a better understanding
of blade and beam interaction is necessary
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MRD PRO X'Pert Pro has no beam stop, thus
allows for better view of defined X-Ray beam

Pixel Array

X-Ray Detector

Source -\ (PAD)

X’Pert Pro not in vacuum!

Picture illustration in courtesy of National Nanotechnology Research Center, Bilkent University, UNAM, http://www.nano.org.tr/mrd.html
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Saxs to scattering, mrd pro to see beam profile.


Candidate material for hybrid scatterless slit

«  Significant factors: Candidate Materials Properties:

— X-Ray Attenuation for slit and -
Density

base [g/cm?] 19.3 10.49  5.32 2.70
* Ability to stop X-Rays
* Correlated to density
X-Ray
Attenuation 3.13 4.57 28.12 78.26
— Strongest reflection angles Length [um]
(pitch angles) Crystal

* Angle on base tapered edge Structure BCC FCC FCC FCC



Newly designed scatterless slits have proven to
drastically reduce slit scattering...
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Explain data that has been collected so far, analyze charts,and discuss in a meaning manner, data  good or not, which is very information due to X,Y AND Z. 
 CAN BOTTOM RIGHT RMD PRO GRAP GET ANY BETTER?


Syncotron facilities, 

Pitch angle, materials, study of them, the design still has room to be opitmized. So that’s what we strive for@@


Newly designed scatterless slits have proven to
drastically reduce slit scattering...

Parasitic Scattering Plots
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Explain data that has been collected so far, analyze charts,and discuss in a meaning manner, data  good or not, which is very information due to X,Y AND Z. 
 CAN BOTTOM RIGHT RMD PRO GRAP GET ANY BETTER?


Syncotron facilities, 

Pitch angle, materials, study of them, the design still has room to be opitmized. So that’s what we strive for@@


MRD X’'Pert Pro allows us to characterize the
X-ray beam profile for optimal use

Full X-Ray Beam Profiles
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* Scattering slightly detected

* Incident X-ray beam too intense to analyze any scattering

* Air scattering another issue

* Further data is being processed to bring about better results
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Part 1: 

Scattering power proportionaly to # of electrons in atom 


Summer research has lend
to much insight

The MRD Pro setup is providing insight into X-ray beam profile
— Further investigation into experimental setup necessary.

Many candidate materials to analyze

— X-Ray attenuation, crystal smoothness, pitch angle etc

Plan on continuing my research in the Fall in hopes of
achieving optimal beam definition.
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