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1.  How to set Part conditions 
In this chapter, how to set the Sample Alignment (HTK/XRK) Part conditions is described. 

Tip:  This Part is used to align the height and direction of HTK series attachments or 

XRK attachment. However, to measure a capillary sample by combining the 

HTK 1200N attachment and the capillary extension (optional), use the Sample 

Alignment(Transmission) Part. 

 

1.1  Setting conditions 

Set the alignment conditions in the Sample Alignment (HTK/XRK) dialog box. 

The scan conditions and slit conditions of the sample alignment are automatically determined based 
on the optics used for the alignment and the conditions set in this dialog box. 

 

Fig. 1.1.1  Sample Alignment (HTK/XRK) dialog box 

Heating Strip  Select a heating strip type. 

Pt/Ta/W  
Select this when using the Pt, Ta or W 
heating strip. 

Graphite  
Select this when using the graphite heating 
strip. 

HTK-1200N 
Select this when using the HTK 1200N 
attachment (HTK 1200N only). 

XRK900 
Select this when using the XRK900 
attachment (XRK900 only). 

Execute  Executes the sample alignment under the conditions specified in 
the Sample Alignment (HTK/ XRK) dialog box. 
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CAUTION: Clicking the Cancel button after executing the sample 
alignment (HTK/XRK) does not cancel the specified 
conditions. 

Tip: The sample alignment (HTK/XRK) is executed with the Sample Alignment 

(HTK/XRK) dialog box open. While the sample alignment is running, the Part 
conditions cannot be changed. They can be changed again after the alignment 

has been completed. The setting of  (Show confirmation messages) on the 
flow bar becomes invalid. 

 

OK Sets the conditions and closes the dialog box. 

 

CAUTION: When selecting another Package measurement or 
switching the task to the Manual Control task, etc. the 
specified conditions will be canceled. 

 

Cancel Does not set the conditions and closes the dialog box. 

［?］ Opens the online help of this Part. 
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2.  Sample alignment sequence 
The sample alignment in this Part is performed automatically. However, the attachment lid, knife edge, 
etc. must be installed (or removed) manually as instructed by messages displayed on the screen. 

Described below is the sample alignment (HTK/XRK) sequence. 

Tip:  The sample alignment sequence in this Part is basically the same as that of 
Sample Alignment Part, which performs Z scan for height adjustment and omega 
scan for direction adjustment. However, unlike other attachment designs, a part 
of the HTK series attachment as well as the part of the XRK attachment is 
located higher than the sample surface and interrupts the x-ray beam. Therefore, 
if the sample surface (heating strip) is largely inclined, the sample alignment 
cannot be performed at this position. 

 

 

Fig. 2.1  Sample alignment with the sample surface largely inclined 

 Because the x-ray beam does not pass through the heat strip, the 
alignment cannot be performed on the sample surface. 

 In this Part, the height and direction alignment with the upper edge(s) of 
clamping pieces / graphite strip / alignment slit1 is performed as the primary 
alignment, and then the height and direction alignment with the sample surface is 
performed as the secondary alignment.  

 

Fig. 2.2  Alignment sequence in this Part 

 By aligning the direction with the upper edge(s) of clamping pieces/graphite 
strip/ alignment slit in the primary alignment, the x-ray beam can precisely pass 
through the heating strip in the secondary alignment. 

 If the alignment is performed with the sample placed on the heating strip 
(HTK-16/2000) or the sample carrier (HTK-1200N/XRK900), the correct 
position may not be obtained because the thick sample interferes with the x-ray 
beam path. Therefore, perform the alignment with the heating strip or sample 
carrier empty.    
With HTK-16/2000, due to the alignment being performed without the sample, 
an eccentricity error may occur when the sample is placed on the heating strip. 
Thus, take one of the following measures when performing the measurements 
that are effected by angular error such as refinement of lattice constants. 

                                                   
1 This item is either graphite strip when using a graphite as the heating strip, or alignment slit when using the 
HTK1200N/XRK900 as the attachment. 
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 · Use the parallel beam optics. 
· · If using the para-focusing optics, add the sample for internal standard method 

and correct the peak position. 



2.1 Primary alignment 
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2.1  Primary alignment 

(1) Prior to the primary alignment, remove the attachment lid, knife edge, sample etc. as instructed by 
messages displayed on the screen. 

Tip: For primary alignment with HTK-16/2000, use an empty heating strip without a 

sample. 

For primary alignment with HTK-1200N, mount the empty sample carrier 

(alumina plate) on the sample holder and mount the alignment slit on it as shown 
below. 

 For primary alignment with XRK900, mount the alignment slit on the sample 

holder as shown in Fig. 2.1.2. 

 

Fig. 2.1.1  Installing the alignment slit (for the alignment with HTK-1200N attachment) 

 

Alignment slit 
Sample carrier Sample holder 

Slit 
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Fig. 2.1.2  Installing the alignment slit (for the alignment with XRK900 attachment) 

 

(2) Drive the omega axis to the alignment position for the optics currently set. 
Set each slit width as shown in Fig. 2.1.2. 

 

Fig. 2.1.3  Setting of the initial positions of the goniometer axes 

 

Table 2.1.1  Slit conditions of each optics 
(Unit: mm) 

Optics Incident slit  Receiving slit 1 Receiving slit 2 
Para-focusing method 0.03, 0.05, 0.1, 0.15*  7.0  0.05, 0.1, 0.15, 0.3*  
Kα1 unit + para-focusing 
method 

0.1 0.15 7.0 

Medium resolution parallel 
beam/Receiving slit 

0.05 
0.1 7.0 

Medium resolution parallel 
beam/Receiving PSA 

10.0 10.0 

 The widths of the incident slit, receiving slit 1, and receiving slit 2 are set depending on the 
optics. 

* In para-focusing optics, the appropriate slit width is set according to the x-ray output or the 
detector type. 
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(3) Scan the Z axis and determine the position at which the incident x-ray beam is blocked and its 
intensity becomes half at the edge(s) of clamping pieces/ graphite strip/ alignment slit2. 

 
Fig. 2.1.4  Alignment based on Z scan 

(4) Drive the Z axis to the position determined in step (3). 

(5) Scan the omega axis and determine the position (profile peak position) at which the incident x-ray 
beam is parallel to the upper edge(s) of clamping pieces / graphite strip / alignment slit. 

 

Fig. 2.1.5  Alignment based on omega scan 

(6) Drive the omega axis to the profile peak position. 

(7) Repeat steps (3) and (4). Calculate the intensity ratio based on the peak intensity determined in 
(5) and the position determined in (3).  
If this intensity ratio is in the range of 75 to 125%, go to the next step. 
If this intensity ratio is lower than 75% or higher than 125 %, repeat steps (5) and (6), and steps 
(3) and (4) until the intensity ratio falls within the acceptable range.  

(8) Drive the Z axis relatively from the position driven in the last Z scan. The amount of movement 
varies depending on the heating strip type. 

Heating strip type Amount of movement 
Pt/Ta/W +1.7 mm 
Graphite 

+3.2 mm 
HTK 1200N 

XRK900 +4.0 mm 

                                                   
2 This item is either graphite strip when using a graphite as the heating strip, or alignment slit when using the HTK1200N as the 
attachment 

O
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2.2  Secondary alignment 

(1) Scan the Z axis and determine the position at which half of the incident x-ray beam is blocked 
by the sample. 

 

Fig. 2.2.1  Alignment based on Z scan (secondary alignment) 

Tip:  Since the Z scan in the secondary alignment observes x-ray beam passing 

through the heating strip, the obtained profile shows a peak as shown in Fig. 

2.2.1. Scan the Z axis twice in order to find the position at which half of the 

incident x-ray beam is blocked by the heating strip. Find the peak position in the 
first scan, and then scan the Z axis again starting from the slightly lower position 

than the peak position obtained in the first scan to determine the position at 

which half of the x-ray beam is blocked. 

(2) Drive the Z axis to the position determined in step (1). 

(3) Scan the omega axis and determine the position (profile peak position) at which the incident x-ray 
beam is parallel to the heating strip. 

  

Fig. 2.2.2  Alignment based on omega scan (secondary alignment) 

(4) Drive the omega axis to the profile peak position. 

(5) Repeat steps (1) and (2) again. Calculate the intensity ratio based on the peak intensity 
determined in (3) and the position determined in (1).  
If this intensity ratio is in the range of 75 to 125%, set the omega zero offset value so that the 
position in (4) is at 0º, and end the alignment.  
If this intensity ratio is lower than 75% or higher than 125%, repeat steps (3) and (4), and also 
steps (1) and (2) until the intensity ratio falls within the acceptable range.  

O

  

       
ω scan 

 

Theta-d  

Z        
Z scan 

 Theta-s  



2.2 Secondary alignment  
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(6) After the alignment has been completed, the heating strip surface is parallel to the incident x-ray 
beam, and is also positioned at the center of the incident x-ray beam. 

 

Fig. 2.2.3  After alignment 
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