
Application of the J-PARC neutron beam to the transmission 
measurement for a Li ion battery during charge and discharge 

 
K. Kino1#, M. Yonemura2, Y. Ishikawa2, and T. Kamiyama2 

 
1Graduate School of Engineering, Hokkaido University, Sapporo 060-8628, Japan 
2 Institute of Materials Structure Science, KEK, Tsukuba, Ibaraki 305-0801, Japan 

 
# a corresponding author: E-mail k-kino@eng.hokudai.ac.jp 

 
The neutron beam is a suitable probe for 

studying a lithium ion battery because of its 
high penetrability. We applied the J-PARC 
pulsed neutron-beam to the transmission 
measurement for an 18650-type commercial 
lithium-ion battery during charge and 
discharge at J-PARC/MLF/BL09. Fig. 1 
shows transmission images of four charge 
states, which went from (1) to (4). The low 
penetration areas show the distributions of 
lithium and hydrogen. The bottom area 
depends on charge and discharge. This might 
be due to the variation of electrolyte. We also 
analyzed the Bragg edge structures seen on 
the transmission spectra as a function of the 
neutron wavelength. Fig. 2 shows the 
examples of a small area of the battery. The 
graphite {002} edge is seen at 0.67 nm in the 
discharge state. The edge position moves to 
the larger wavelength due to the intercalation 
of lithium in graphite. The edge of LiC6 
{001} is seen at 0.74 nm in the charged state. 
This result indicates the possibility of 
imaging of intercalation in the lithium ion 
battery by the Bragg edge analysis. 

This study was supported by New Energy and Industrial Technology Development 
Organization (NEDO). This work was carried out as the S-type project of KEK (Proposal No. 
2009S10).  

 
 
Fig. 1 Transmission images by 0.1-0.8 nm 
wavelength neutrons 
The size of the lithium ion battery is 65 
mm in height and 18 mm in diameter. The 
positive electrode is down in this figure. 

 
 
Fig. 2 Transmission spectra in the area of 
X=−1.8-+1.8 mm and Y= −26-−13 mm  


