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Measurement with the D2 PHASER 
Measurements with the D2 PHASER in Bragg-Brentano reflection geometry are very easy. There is a standard setup which guarantees an optimum resolution at maximum intensity. A corundum sample (Bruker AXS D2 PHASER standard) is included in delivery of each diffractometer. Measurement results of this sample are suitable for checks of the diffractometers functionality, precision and alignment.  
This table lists the most important reflections with line positions in 2Θ for Cu radiation (CuKα1 = 0.154060 nm). The certified reference material to be used is based on Bruker AXS’s in house corundum standard reference material.  
 
Reflection (hkl) 	Line position [°2Θ] Bragg-Brentano 
(0 1 2) 			25.559 
(1 0 4) 			35.129
(1 1 0) 			37.762 
(1 1 3)  			43.337 
(0 2 4)  			52.534 
(1 1 6) 			57.477 
(0 3 0)  			68.198 
(0 2 10) 		88.967 
(2 2 6) 			95.233 
(2 1 10) 		101.046 
(1 3 10) 		127.659 
(4 1 6) 			136.075 
(4 0 10) 		145.154 
 
There is a level for instrument verification which is called daily check. This performance verification level covers the functionality of all relevant components of the diffraction system under investigation. The daily check routine is a procedure to routinely check with the corundum standard that the instrument is operating within specified limits.  
For D2 PHASER systems with Cu-radiation, we recommend the following settings: 
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Sample 		Bruker AXS’s corundum standard reference material 
Generator 	30kV, 10mA 
Divergence slit 	1.0mm (0.6°) 
Soller slit module primary: 2.5°, secondary: 2.5° 
Antiscatter screen no 
Filter		 Ni 
Receiving slit 	0.2mm for scintillation counter systems 
LYNXEYE detector 5° detector opening and standard 0.5% Ni-filter 
Rotation 	15rpm is recommended 
 
Configuration and settings of primary section 
The standard Soller slit module is 2.5°. Its position is in the primary slit holder system. The 2.5° Soller slit module may be replaced with the 4° or 1.5° unit if required. In this case remove the cover of the primary slit holder system: Move 2Θ to 60° and open cover of the primary slit holder system by removing the screws. Access to these screws is possible through the front door. 
Insert a primary slit module into the slit holder system. Preferably use a 1mm slit module for high intensity and optimum resolution. Pay attention to insert it in the correct orientation.

Configuration and settings of sample section 
Prepare your sample into a suitable sample holder which is offered for D2 PHASER diffractometer systems. A measurement with the Bruker AXS’s in house corundum standard reference sample is shown here as an example (corundum (c) in fig. 25 or in (a) of fig. 144 for sample changer). Move 2Θ angle to 60° (sample exchange position), open the instrument’s door, pull down the spherical handle of the sample holder lift, take the sample and insert it into the sample position. Do not forget to lift the sample back to the measuring position again.  
The primary stop absorber unit should be mounted. Normally the scintillation counters and LYNXEYE detectors are not damaged if they are exposed to the primary beam for minutes or an hour but unintentional irradiation for days without primary stop absorber unit should be avoided by all means. If the XFlash detector is exposed to the primary beam, it will be damaged! 
Decide whether you need an airscatter screen for reduction of background. There are 2 possible positions or orientations which depend on the angle range of the measurement. The (b) edge has a smaller distance from the sample surface and should be used for measurements at smaller angles whereas the (a) edge is suitable for larger angles.

Configuration and settings of secondary section 
1.) 1D LYNXEYE detector Insert a Soller module (fig. 37) which fits with the divergence of the primary Soller module. The standard Soller module is 2.5° ((a) in fig. 26 and fig. 36). Insert K filter ((c) or (d) in fig. 26) if desired for reduction of disturbing diffraction lines (position (a) in fig. 38 and (b) in fig. 34). There is a 3mm slit module ((b) in fig. 26) for measurements at small angles. The angle range with the 3mm slit module is 1.3°. Insert this slit module in position (a) of the LYNXEYE detector slit system (fig. 34 and fig. 28). 

Start measurement with commander 
Close the front door and switch on HV, set generator to 30kV and 10mA. If necessary, initialize 2Θ and/or phi motor drives. Check detector type (scintillation, LYNXEYE 0D or 1D mode) and detector properties. Change detector window opening in [degrees] for 1D LYNXEYE mode or detector opening in [mm] for 0D LYNXEYE mode if desired. Enter a value for sample rotation in rpm and press the ‘set’ button to start rotation.  
For ‘scan type’ select ‘locked coupled’, and for ‘scan mode’ either ‘continuous psd fast scan’ (only LYNXEYE) or ‘step scan’. Enter ‘time’ per step or increment in [s]; typical times for LYNXEYE detectors are 0.1s to 1s, depending on the type of sample, and several seconds (10s to 100s) for scintillation counters. Measurement times with LYNXEYE detectors are a factor of approx. 100 to 150 faster than with scintillation counters at comparable data quality. 
 
Parameters for a typical LYNXEYE (scintillation) measurement are: 
Sample 		use corundum standard reference sample as an example 
Rotation 	15rpm or 30rpm 
Generator 	30kV, 10mA 
Detector 	LYNXEYE with 5° window opening 
Scan type 	locked coupled 
Scan mode 	continuous psd fast scan (only LYNXEYE) 
Time  		0.1s (10s) 
Example range 	start 20°, increment 0.01°, stop 45°  
