Rigaku SmartLab Quick Guide:
1. Open the Smart Lab Guidance software (username: administrator, no password) 
2. Check the Condition of the instrument:  
The green Operate light on the right side of the front panel should be on and solid.  This indicates that the instrument is on.  The yellow/orange light on top of the instrument is the indicator that the X-rays are on.  The Guidance software communicates with the instrument and displays the values for the goniometer angles, current & voltage, etc. in the Hardware Status box on the left side of the screen.  
Safety Information:

When the light on the top of the instrument is on, that is an indication that the X-ray generator is on.  X-rays are being generated inside of the tube housing.  No X-rays are coming out of the tube housing.  This only occurs when the shutter is open.  The small red light on the box by the CBO unit on the tube side of the instrument is the “shutter open” indicator.  The shutter cannot be opened unless the enclosure door is closed and the “door lock” button is out (not flashing).  If the shutter is opened, the moment the “door lock” button is pressed, the shutter will close.  You are never in any danger of being exposed to the X-ray beam.

3. Ramping X-Ray Voltage and Current Up:
Go to the Control menu and select “Aging”.  The “Use Everyday” option should be selected in the window.  Press the Execute button to start ramping the source voltage and current up.  It will come up to 40 kV and 44 mA in  about 23 minutes.  
4. Selecting Diffraction Scan Package:

Rigaku has provided packaged programs to help you get started running the instrument.  In the upper right corner of Guidance, there are prewritten macros for various experiments.  Choose the package that best describes the experiment you would like to do.  Each package consists of at least three parts: optical alignment, sample alignment, and measurement.  

a) Optical alignment:  Aligns the components of the instrument. 

b) Sample alignment:  Adjusts height of sample and “flatness” of the sample relative to the beam.
c) Measurement:  Sets the type of scan and parameters for the scan.

When you double click on one of these packages, the components of the package will appear in the Package/Macro Measurement window on the left of the screen.  
5. Optical Alignment:  The optical alignment first configures the instrument with the appropriate optical components and slits for the type of scan selected, and then aligns with those components in place.  It is not necessary for you to know what components should be in place for a scan; the computer will read which components are in place and indicate which ones should be added/removed.  
a. Click on the Optics Alignment button in the Package/Macro Measurement window.  You’ll see how the instrument is currently configured (current attribute) and how you will be configuring the instrument with this alignment.  
b. Press Execute to start the alignment.  
c. The Hardware Control window should appear, and after a few seconds a prompt will likely come up indicating which components should be inserted and/or removed depending on the Package selected.  For alignments you’ll likely need to put the Height Reference Sample Plate on the stage and insert the Center Slit into the clip.  Other common required components are also shown below. 
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Changing Optical Components:  each optical component is “read” by the computer and you will be prompted to remove any component that is not needed for your scans.  When you change an optical component, do not touch/scratch the encoded region.  Scratches on this tag will make it unreadable to the computer.
d. Once you have finished making the required component changes, press Okay.
e. The alignments should begin, when they have completed, the Hardware Control box will disappear.

6. Sample Alignment:  Sample alignment usually requires a height (Z) scan to position the sample at the z height where half the direct beam intensity is attenuated.  If your samples has a rough/uneven surface, this is the only alignment that will be done.  Flat samples should also be aligned to insure that the flat surface is aligned with the instrument axis.  

a. Press the Sample Alignment button in the Package/Macro Measurement window.

b. Select the type of sample you have (flat or curved).

c. Enter the sample thickness including the thickness of your substrate.  

d. For most samples, you can “Run recommended sequence”.  If you have trouble aligning your sample, you may need to “Customize conditions” and press the Customize button to adjust values of Z and Omega accordingly.

e. Press Execute.  

f. The Hardware Control window should appear and after a few seconds, a prompt will come up indicating how to mount your sample, and which spacers should be used.  (The software doesn’t know exactly what your sample looks like, so you may want to do something other than what it suggests.  For example, if you have a very well packed powder loaded into a glass well slide, you can place this in to the Height Reference Sample Plate and skip the sample alignment.)  Once finished press Okay.
g. The sample alignment will run, and when it is finished, the Hardware Control box will disappear.  

7. Measurement:  If you choose a package with Quick in the title, recommended parameters will already be loaded for the measurement.  Packages titled General will allow you to select any axis for the measurement, and fully customize your conditions.  See below for Types of Scans for a general description of the type of scans the instrument can perform.  More detailed instructions for specific types of more complicated scans are also available. 
a. Click on the Measurement button in the Package/Macro Measurement window.

b. Press the Path button […] next to the File name text box and navigate to the folder you would like to select your data.  Typically data is saved in C:\Data\Advisor’sName\YourName\FileName.ras. Also enter a file name.

c. If you select a package with Quick in the name, it will have recommended preset conditions.  You can “run recommended sequence” or “customize conditions”.  In order to see what constitutes the recommended sequence, you must select customize conditions.

d. For most other packages, you’ll need to enter your scan conditions.  

i. Press “Read current slits” to have the computer automatically read what components are attached to the system.  Or enter the parameters you want to use.
ii. Select how you are removing K (K filter or monochromator if installed)

iii. Select which detector mode you will use (0D, 1D, 2D).

iv. Enter your scan parameters (scan axis, scan range, step size, speed, slit sizes, x-ray voltage and current, etc.).  Check the amount of time it will take to run that scan and modify your scan parameters if necessary.  It might be advisable to run a quick scan first to see where your peaks are before running a longer scan.
e. Press Execute.
f. The Hardware Control window will appear and after a few seconds there may be a prompt that requires you to insert and/or remove components.  Once finished press Okay.

g. The new data should be displayed in the center window in red.

8. Shut Down:

Lower the voltage and current to the standby setting of 20kV and 2mA.  This can be done by selecting the “shutdown button” which is displayed just above the program window.  The selected option should be “lower to minimum settings”.  Press the execute button at the bottom left..
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4.  Setting up Macros:

 Appendix A: Types of Scans
theta/2theta scan:  Standard theta-theta scan, in which the detector and source angles are the same throughout the scan.  This is the type of scan used for powders.
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2theta/omega scan:  An offset can be put in for omega and then both tube and detector will scan.  This scan can be used to get rid of substrate peaks of thin film samples, or to align to a substrate peak on an epitaxial thin film sample.
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2theta scan: Only the detector moves.  The source (omega) is held fixed at a low angle.  This technique, which is called grazing incidence angle diffraction, is used for polycrystalline thin films.   
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Omega scan:  The 2theta value is fixed (at the angle of the reflection of interest).  The angles are “rocked” through a range of omega values.  The selected range is usually “relative” to the 2theta position of the reflection.
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Phi scan: rotates the sample.  Used with pole figure scans or to look for preferred alignment is samples.
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2theta / Chi / Phi: The source and detector are usually fixed at a grazing angle.  The detector then scans towards the observer and the sample rotates in alignment with the detector scan.  This is for looking at crystalline planes that are oriented perpendicular to the surface of the sample.  
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2thetaChi: Same as 2theta/chi/phi above, but there’s no rotation of the sample (phi).  
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Appendix B: Sample Stages, Attachments, and Sample Plates
In the instrument you will place a Stage on the goniometer, place an Attachment on top of the Stage, and then a Sample Plate on top of the Attachment.  Below are descriptions of the Stages, Attachments, and Sample Plates available.
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Stages
Standard Sample Stage: The most basic sample stage.  Will move in z for sample height alignments.  
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 Sample Stage: The rotational axis () allows rotation of the sample about the surface normal axis, which can reduce peferred orientation.
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Phi Sample Stage: The  attachment base is designed to control movements of the sample surface rotation axis (about the surface normal axis) at micro-angles for measuring sample surface oscillation and reciprocal space maps.  
Attachments
	Attachment
	Use
	Picture

	Standard Attachment
	This attachment has no moving axis.  

It is used for reflectivity measurements and measurements of powder and bulk samples
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	RxRy Attachment
	This attachment has Rx and Ry axes that permit tilt adjustments of the two axes intersecting at right angles. 
It is used for reciprocal space maps and various types of in-plane measurements.
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	XY 4” Phi Attachment
	This attachment has +/- 50mm X and Y translation axes. 
It is used for full-map measurement of 4-inch wafers. 
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	Capillary Spin Attachment
	This attachment is used to spin the sample filled in a capillary during measurements.
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	Battery Cell Attachment
	This attachment is designed to observe the state of a sample (electrode film) while allowing it to function as a battery.  
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Sample Plates
	Sample Plate
	Use
	Picture

	Height Reference Sample Plate
	Insert a glass sample holder into the height reference sample plate.  

To do alignments, insert the center slit into this sample plate.
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	4-inch Sample Plate
	General purpose sample holder for thin films, odd-shaped samples
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	Sample spacers
	Various thicknesses.  Used to place samples of varying thicknesses at the correct measurement height.
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	Transmission SAXS Sample Plate
	Place fibrous, powder (mounted between kapton tape or mylar), or thin films in the sample holder (right) and insert into the sample plate (left).
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	Atmosphere Separator
	Used for measurement of air sensitive samples.  Samples can be loaded in this cell in a glovebox or the system can be operated as a flow cell. 
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	DSC 350
	Used for measurements at temperatures from -100 ºC to 350ºC in inert atmosphere or under vacuum.
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	Reactor X
	Used for measurements at temperatures from room temperature to 1100ºC in inert atmosphere, ambient conditions, or under vacuum.
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Center Slit





Selection Slits





** If “Execute” is checked, the shutdown option can be used as part of a macro.  To bring the settings down to minimum values immediately, select the Execute button (lower left). **





 sample stage
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