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DAWN is an open-source software (licence) for the visualization and processing of scientific data. Although
specifically developed for data from synchrotron-based techniques, many of the features of DAWN are useful
in other fields. DAWN loads data from many common formats (text files, tiffs, hdf5…), as well as those specific
to x-ray techniques (NeXus, EDF, MAR…).

Accessing DAWN from your own machine:
Visit the website https://dawnsci.org/, download and install the software matching your operating
system. Installation instructions are provided on the website.

Accessing DAWN from a linux machine at Diamond:
Open a terminal >> Type ‘module load dawn/rixs’ ↵ >> ’dawn’ ↵

https://dawnsci.org/licence/
https://dawnsci.org/
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DAWN perspectives: DAWN is designed for different applications and has different 
perspectives for different purposes.

A perspective can be opened by clicking on the 
Open Perspective button in the box.

For RIXS data analysis, we need to open following three perspectives:

1. DataVis:  for visualizing the processed data and exporting them into data files

2. Processing: for post-processing raw RIXS data obtained from the experiment 

3. QuickRIXS: to quickly plot the carbon tape images and check the resolution
(Mostly, users do not need to use this perspective, once the beamline resolution is 

optimized for certain resonance edge by beamline staffs)
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Model: This is where you will put the 
parameters related to the operations 

you chose in the Processing panel

Processing: This is where you will choose the 
kind of operations you want to do on the files 

in the Data Slice View panel.

Output: When you click on a process in the Processing panel, you will see here the 
results of the processing done on the files selected in Data Slice View Panel

File Viewer or Project Explorer: 
Navigating the scan files

Input: When you click on a file in the 
panel above, you will see here the 

image it contains

Data Slice View: This is where you will drag 
the files you want to process from the Data 

Slice View or Project Explorer.
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Prerequisites:
Ask your local contact to provide: 
1. Energy dispersion value (eV/pixel): For converting the CCD pixels to energy units in eV. 
2. Slope correction value: For correcting the tilt of the image on the CCD detector.
3. Dark image file number: For subtracting the background signal that appears on the detector. The dark image file must have the 

same acquisition time as the RIXS image file.
4. RIXS image file number and an elastic spectrum collected immediately after it. 
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Operations:
In Processing panel, we call Operations to process the raw data loaded in the Data 
Slice View panel step-by-step. The list of operations required for RIXS image 
processing is summarized on the right side. Please note that the processing takes 
place from top to bottom operations. Thus, it is important to load the operation 
following the right sequence.

How to load Operations: (1) Click the empty line. (2) Drop-down list appears. (3) 
Choose the Operation you want to load (or type the keyword)

List of operations for RIXS:

1. Image background subtraction

This operation is to subtract dark background image 
from the raw RIXS detector image.

2-1. RIXS image reduction

When you want to process the data without 
measuring the carbon tape image, we can load this 
operation.

2-2. Combined RIXS image reduction

When you want to process the data with carbon tape 
image (for adjusting the zero energy loss position to 
the elastic line), we can load this operation instead of 
2-1.

+ RIXS elastic line reduction

(This operation is mostly used by beamline staff to 
measure the dispersion and slope)
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RIXS Image Reduction Operation is employed when the users want to skip the measurement of carbon tape RIXS image (partly to save 
measurement time). 

TIPS:
If the elastic peak of your RIXS data from the sample is easily identifiable, you do not have to measure the carbon tape for every single RIXS 
scan. This will significantly save your measurement time -> Use RIXS Image Reduction

This manual demonstrates how to process your RIXS data by using RIXS Image Reduction (page 9-23). The procedure for Combined 
RIXS Image Reduction is also very similar, so please read this manual carefully in any cases. A short guide on Combined RIXS Image 
Reduction will be also provided on page 24.

Combined RIXS Image Reduction Operation is generally employed to process the raw RIXS images obtained by the detector. In this 
operation, we need to provide a file number of carbon-tape RIXS image to find the exact position of elastic peak and to align the RIXS 
spectra from sample. To this end, we can either collect a carbon tape image for each RIXS scan (“NEXT_SCAN” or “PREVIOUS_SCAN” 
mode) or share the same carbon tape image for all RIXS scan datasets (“SAME_SCAN” mode)

TIPS:
(1) If the elastic peak of your RIXS data from sample is too weak so not easily located, it is recommended to measure the carbon tape to 

precisely determine the position of the elastic peak -> Use Combined RIXS Image Reduction
(2) If you take a dataset in which the position of elastic peak slightly varies data by data (e. g. energy-dependent map), it is recommended to 

take a carbon tape image for every RIXS data -> Use Combined RIXS Image Reduction
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2. Select the files to analyze
You can select multiple files with “Shift” and “Ctrl” button

1. Choose the beamtime folder
(Folder name: beamtime session number)
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3. Drag and drop the files on Data Slice View
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4. This pop-up window appears
Please check the raw RIXS detector image on the right side, 

whether it shows proper RIXS image
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5. This pop-up window appears
Check all datafiles are properly loaded in Data Slice View panel

6. Check the raw RIXS detector image
Check the raw RIXS detector image of each data files

If the data file contains more than 1 image frame, you can check 
different frames by clicking the backward/forward buttons
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1. Check all operations are properly loaded
We need “Image background subtraction” and “RIXS image 

reduction” (or “Combined RIXS image reduction”

2. Click “Image 
background subtraction” 

operation
3. Click “Show all fields”

4. Click “Browse to an external file”
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5. Select the folder containing data files
and Choose the dark background image file 

6. Click the dark background image file

7. Check the file path and file name of dark image

8. Click the operation name 

9. Check whether the red curve (dark background) is well 
matched with the background intensity of the RIXS data 

(especially shadow and positive energy loss value)
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10. Scroll down and click “Drop Zone Width Factor”.
Adjust the value between 0 to 10 (recommended: 5)

11. Click the name of operation one more time

12. Check whether the dark background is well 
matched with the background of RIXS image
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Insert operation

Remove selected operation

Remove all operations

Save a list of operations with the model parameters

Load a saved list of operations with model parameters

Save the list of operations along with model parameter
Remove selected file

Process all files in the panel

Remove all files

Browse through the frames 
of a selected file to visualise 

them as 2D plots below
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1. Load and Click “RIXS image reduction” operation

2. Click “Show All Fields” to expand the model list

TIP: if you tick the “Cutoff enable” box, you can 
subtract the contamination from gamma ray
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3. Click “Elastic Line Fit File Option”. Choose 
“Manual_Override”

MANUAL_OVERRIDE

4. Click and type in the energy dispersion value 
provided by beamline staff in the “Energy dispersion 

at” slot

5. Click and type in the slope value provided by 
beamline staff in the “Slope Override” slot.
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6. Click the drop box in “Zero Energy Offset” and Choose 
“MANUAL_OVERRIDE”

(Since we do not have RIXS image for the carbon tape)

7. Type in the pixel value where the elastic peak is located
Need to be tweaked until the elastic peak is precisely aligned
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The elastic line is not aligned to zero energy-loss 
position with the offset value 1000 Tweak the offset value until the elastic line is aligned 

to zero energy-loss position

Click this button to zoom in
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Click other data files to confirm all the images on Data Slice 
View have been properly processed
* Offset value for one specific data file may not apply to all 
data files equally well, so please do not bother offsetting too 
much at this moment. We can align it on DataVis



DAWN: RIXS Image Processing Software| I21, Diamond Light Source

22

1. Click the “Process All Files” icon

2. Click the “Select an external folder” button
and find the suitable folder path

Do not use the parent folder. You can use 
“processing” subfolder to save the data

2. Select one of the data saving options. We 
recommend to select “Link Original Data (No 

data copied) and press “OK” 

* List of data-saving options

Link original data (no data copied):

Process data into copy of original:
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Data is being processed frame by frame
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1. Select Combined RIXS image reduction 
operation

2. We have to choose an option for “Elastic line scan”.
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3. Click “Elastic line scan” 
and select an option for the 

carbon tape files

1. NEXT_SCAN (or PREVIOUS_SCAN): 
DAWN recognizes the nxs file with filenumber +1 (or -
1) as carbon tape image of the specific RIXS data file. 
In this case, you can load only RIXS data files on the 
Data Slice View panel.

2. SAME_SCAN:
The same carbon tape image will be commonly 
applied to all RIXS data files. You can provide the file 
name in “Elastic line scan file”.

4. Type-in the dispersion and slope override value 

5. Click “Zero energy offset” and Select 
“FROM_ELASTIC_LINE_FIT” option on the 

drop-down list

6. You do not have to provide any number here as the 
position of elastic peak is automatically adjusted
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Plot panel is the place for visualizing the 
selected data on the Datasets panel

DataVis is a data visualization software tool implemented as a perspective of 
DAWN package. You can (1) check the processed data, (2) adjust misaligned 
RIXS spectra, and (3) export them into data file. You can click the button 
“DataVis” to open.

Datasets panel is where the processed and raw 
data stored in a single file is listed

Data Files is a list of processed files that will be 
presented in Plot panel.
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1. Select File > Open File… tab



DAWN: RIXS Image Processing Software| I21, Diamond Light Source

28

2. Move to the folder where the processed files are stored. Select the processed files 
you want to plot. Use “Ctrl” and “Shift” button for multiple selections
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3. Data Files are loaded on Data Files panel.

4. On the Datasets panel, all lists of processed and raw data 
stored in a tree structure are shown
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4. Select all files to plot and right click the mouse and choose 
Display > Set Label. This is for labelling each file to sort them 

with an order (e. g. energy or Q)

5. Select the appropriate label and click “OK”. In this test 
dataset, we changed momentum transfer H in each datafile, so 

H would be a suitable label for each file. 

Tip: You can also type in keywords here. For example, H for 
/entry/Hval/H or energy for /entry/instrument/pgm/energy
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6. You can see that there is a label H for each file. You 
can sort the data files in increasing/decreasing order by 

clicking the label name “Hval/H”.

6. While selecting those files, deselect 
everything on the Default tab of Datasets 

panel. There is only one already selected as 
default, but sometime two, so please check 

carefully.

7. Click the radio box “Default” and change 
it to “Processed results”.
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9. Select “normalized_correlated_spectrum_0”

* List of processed data

• spectrum_0 : all individual RIXS spectra from each frame
• correlated_spectrum_0: a single RIXS spectra for each file 

that all individual RIXS spectra are correlated (this means, 
aligned and averaged)
• normalization: incident photon flux (m4c1)
• normalized_correlated_spectrum_0: correlated RIXS 

spectrum, normalized to the incident photon flux
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10. Right-click the mouse and select “Check”. You 
can select the data file to plot their data selected on 

the right panel.

11. All normalized RIXS spectra Plotted
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12. You can zoom into the low-energy part 
of the RIXS spectra
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13. Click the “Align” button

14. Click the “Align” button

15. Click the “OK” button
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16. Move the window way

17. When the cursor changes to 
light green icon, select the range 

for fitting elastic peak
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18. Elastic peaks are aligned!!
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19. Click on the little arrow beside 
the printer

20. Select “Export Plot Data to 
tif/dat/csv”
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21. Click the “Browse to an external file” button to 
open the pop-up for the file path
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22. Move to the folder where you want to save the data files, and write the 
filename. In the case that you create multiple files, the identifier “-##” (## is 

a numbering of data files) will be automatically added.
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23. Select the file format

24. You can export the files as multiple files having XY 
columns or a single file as multiple XY column. In the case 
that you create multiple files, the identifier “-##” (## is a 

numbering of data files) will be automatically added.

24-1. You can also choose “single” option. In this case, X 
(energy loss) and Y (RIXS Intensity) columns of all data 

files are stored in a single data file.
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25. Check whether all the datafiles are exported in the 
target folder
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