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Yasuhiro Hayakawa, Tetsuei Tsuda and Sadatoshi Miura: Non-destructive Investigation of the 

Polychromy of Japanese Sculptures, Proceedings of 3rd Forbes Symposium, Freer Gallery (2005), in 

printing. 
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X-ray Analysis of the Irises Screens 

Yasuhiro HAYAKAWA, Tomohide MATSUSHIMA  and Sadatoshi MIURA 

In 2003 the National Research Institute for Cultural Properties, Tokyo with the full 

cooperation of the Nezu Art Museum had the opportunity to make a scientific analysis of the 

Irises screens (Kakitsubata-zu byobu). This report presents the data and images gathered 

through the use of a portable X-ray fluorescence (XRF) spectrometer and X-ray radiography. In 

XRF analysis 46 locations (2mm diameter points) on both screens were analyzed: 27 locations on 

the right screen (as the viewer faces the pair) and 19 on the left screen. Forty-eight half-size 

cuts for each screen and 96 films in total were obtained by X-ray radiography to image the entire 

screens. 

The findings for each color on the Irises screens are summarized below. 

(1) Blue color of the iris flowers 

Three different blues were imaged: blue of the flower petals with large, discernable pigment 

grains, lighter blue with unrecognized grains, and darker blue outlines. Only the element Cu and 

a small amount of Ca were detected from these areas. The data support the traditional 

assumption that azurite was used for flowers. However, it was found that white pigment 

including Ca was also used for imaging different blues. 

(2) Green color of the leaves 

Three types of green were found: green with large grains, green with finer grains, and 

lighter green visible in the support where a pigment layer had been lost. The main element 

detected from fine-grain areas was only Cu. However, a response indicating a large amount of Cu, 

with a small amount of Zn, As and Ca was obtained from large-size grain areas. Malachite would 

be the expected green pigment made up largely of Cu, but it is very unusual to find consistent 

presence of Zn and As in this pigment. 

(3) Golden background 

To the eye, the golden background is covered in what seems to be rectangles of gold foil, 

where the overlapping edges form thin darker lines. A small amount of Au and an extremely 

small amount of Ca and Cu were detected from every location on the background by XRF 

analysis. It was very difficult to decipher any hint of the overlay seams of sheets of gold foil on 

the X-ray images. 

Graduate School of Conservation for Cultural Properties, Tokyo National University of Fine Arts and Music 


