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Visible-induced infrared luminescence photograph 

  Digital Imaging Workflow for Treatment Documentation 
                           Conservation Division, Preservation Directorate, Library of Congress  

VISIBLE-INDUCED INFRARED LUMINESCENCE (MODIFIED CAMERA) 

This mode is used to characterize some pigments and inks, especially cadmium-based pigments, madder, 

and Egyptian blue. The technique involves excitation of materials with blue/green visible light in order to 

capture luminescence in infrared wavelengths.  
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Preliminary 

 

If not done already, capture a visible illumination image with the modified camera following instructions 

in Section 14, then turn off the North Lights. 

 

Set Up   

 

1. Use the Nikon D700 modified camera and the CoastalOpt lens.  

2. The CoastalOpt lens MUST be set at the minimum aperture setting of f/45 to utilize the 

electronic aperture function (otherwise the camera will display FEE).  

3. The PECA 904 filter (fig. 16.01) is used for infrared luminescence photography with the 

modified camera. The filter is stored in the studio cabinet. Very carefully, screw on the  

filter to the end of the camera lens.  

4. Because infrared luminescence photography usually requires exposure times of at least 30 

seconds, you will need to use a remote cord. The remote cord, Nikon MC-36A (fig. 16.02), 

is stored in the studio cabinet with the modified camera and filters. Place the                   

accompanying AAA batteries in the back of the remote to turn it on. 

5. To attach the remote cord, first turn off the camera. Align the 10-pin connector on the   

remote cord (fig 16.03a) with the 10-pin terminal on the camera body (fig 16.03b). The 

white arrow on the 10-pin connector (fig 16.04a) should be aligned with the white dot next 

to the 10-pin terminal (fig. 16.03c). Once inserted, press the connector towards the      

camera and tighten the locking nut, then turn the camera back on. 

 

 

 

Capture 
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Set Up, continued 

 

6. The lamp used for infrared luminescence (fig. 16.05) is on a stand in the photo studio. The 

LED lamp has been modified with two glass BG38 filters attached to the front. These filters 

block IR wavelengths and pass visible light. Handle the lamp on its stand very carefully as 

to prevent damage to these glass filters. Plug the lamp into the power strip next to the 

copystand and place the base of the stand in front of the copystand (fig. 16.06). Turn the 

light on by pressing the red button on the back of the lamp (fig. 16.06a). The lamp should 

be positioned above the object so that the object is evenly illuminated, which may require 

moving the lamp up or down on its stand. 
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Image Capture 

 

1. In Camera Control Pro under the Exposure 1 tab, select the following (fig. 16.07): 

 Exposure Mode: Manual  

 Shutter Speed: Bulb (one click left of 30 seconds) 

 Aperture: f/8 (flat objects) or f/11 (3D objects) - select same as used in visible 

 Exposure Comp.: 0 

2. Settings under the Exposure 2 (including white balance), Storage, and Image Processing 

tabs are the same as with visible illumination with the modified camera (Section 14). 

3. Open Live View. Position your object in the image frame. Place the IR luminescence target 

(fig. 16.08) adjacent to the object. The target is a gradation between cadmium yellow 

(which luminesces) and lamp black (which does not luminesce). Close Live View. 

4. Use the same focus as set manually for visible illumination with the modified camera 

(Section 14). 

5. On the remote cord, press Set (fig. 16.09a). Press the right arrow on the remote 3 times 

until Long is underlined (fig. 16.09b). Then use the right arrow to choose the time position. 

 0:00’:00” is hours: minutes: seconds 

6. Use the up and down arrows to select an exposure time. Start with an exposure time of 30 

seconds (00:00’:30”). Exposure times up to 5 minutes may be necessary. 

7. Press Set again to save the exposure time. The remote will make a beeping sound at this 

time and the Set indicator will disappear. 

8. Press Timer Start/Stop on the remote (fig. 16.09c) to capture the photograph. The remote 

will end the exposure automatically when the timer expires.  
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Preview Images  

 

1. In Bridge, open the image in Camera Raw. 

2. Set the Saturation to -100 (fig. 16.10a). 

3. Select the Color Sampler Tool (fig. 16.10b) and click on the pure yellow patch on the    

target (fig. 16.10c). The RGB values should be 100 +/-5 (fig. 16.10d).  

4. If RGB values are outside 100 +/-5, adjust the exposure time on the remote cord, 

reshoot, and reevaluate in Camera Raw. 

5. Click Done in Camera Raw to accept changes. 

 

Finish 

 

If continuing to another section, remove the PECA 904 filter before proceeding. 

When finished with the session, take the batteries out of the remote and store them in the 

accompanying bag; return the remote and battery bag to their box; return the camera, USB 

cord, filter, remote and target to the studio cabinet; turn off and return the lamp used for 

infrared luminescence near the studio wall.  

 

Keywords 

 

Add metadata as you would for normal illumination except when applying Keywords 

(Section 3). Choose PECA 904 under Filters and Visible induced infrared luminescence under 

Illumination/Irradiation (fig. 16.11).  

Metadata 
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Adjust Image Files  

 

1. In Bridge, open the image in Camera Raw. 

2. Ensure Saturation is set at –100 (fig 16.10a).   

3. Adjust exposure so that the RGB values of the pure yellow patch on the target are 100.  

4. Sharpening, straightening and cropping procedures are the same as with normal             

illumination images captured with the standard camera (Section 4). White balance does 

not need to be adjusted. 

5. Click Done to save your adjustments 

  

Rename and Save 

 

Follow the instructions in Section 4 for renaming and to create .dng archive files and .tiff      

derivative files. 

 

Post-processing of visible-induced infrared luminescence images is required. 

 

Convert to Grayscale 

 

1. Open the infrared luminescence .tif file in Photoshop.  

2. Click Image > Mode > Grayscale (fig. 16.12a). 

3. Click Discard (fig. 16.12b). 

Image Post-Processing 

Image Processing 
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Adjust Levels 

 

1. In Photoshop, right click on the Eyedropper Tool and select the Color Sampler Tool (fig. 

16.13a). Click on the pure yellow patch of the target (fig. 16.13b). 

2. Click Image > Adjustments > Levels (fig. 16.13c). 

3. Click Auto (fig. 16.13d). Click OK (fig. 16.13e). 

4. Click File > Save. Any derivative file should be made from the .tif file. It is unnecessary to 

adjust the .dng file. 

5. Close the file. 


