
 
 

 
 
 



1

2
3
4
5
6
7
8
9

(
10 2013
11 21 2015

LET (keV/μm)

 (mm)

0

200

400

600

800

0 10 20 30 40 50

Ne 
N 

C 

Bragg Peak



1) Sugiyama M. et.al., Plant Biothec. 25, 101-104 (2008)
2) Hamatani M. et.al., RIKEN Accel. Prog. Rep. 34, 169-170 (2001)
3) Hara Y. et.al., RIKEN Accel. Prog. Rep. 36, 135 (2003)
4) Suzuki K. et.al., RIKEN Accel. Prog. Rep. 38, 138 (2005)
5) Kazama Y. et.al., RIKEN Accel. Prog. Rep. 41, 230 (2008)
6) Miyazaki K. et.al., Plant Biothec. 23, 163-167 (2006)

7) Sasaki. et.al., Plant Biothec. 25, 81-89 (2008)
8) Sugiyama M. et.al., RIKEN Accel. Prog. Rep. 41, 229 (2008)
9) , 2007, 55-56 (2008)
10) Miyazaki K. et.al., RIKEN Accel. Prog. Rep. 35, 130 (2002)
11) Saito H. et.al., RIKEN Accel. Prog. Rep. 39, 139 (2006)

1) , 12, 39-43 (2010) 
2) , , 24,12-19 (2009)
3) Honda I et.al., Euphytica 152, 61-66 (2006) 

1) 

2) 

3) 



elongated hypocotyl (hy)

globra gl

M1 

M2 

hy

gl

Base substitution Small deletion (<100bp)Base substitution S ll d
 (%)

LET (keV/μm)

LETmax = LET

 LETmax = 30 keV/μm

Kazama Y. et.al., Plant Biotech. 25, 113-117(2008) 1 Kazama Y. et.al., BMC Plant Biol. 11, 161 (2011)
2 Shikazono et al. , Exp. Bot. 56, 587–596 (2005)
3 Hirano T. et.al., Mut.Res. 



1

30  640

(keV/μm)LET

290 0.2 100 

14N7+ 

40Ar17+ 56Fe24+ 

3033333  .2

14N

12C6+ 

DNA

 
 

1  
 





10



1 15.3 +2 1.3 1.4

2 15.8 -6 1.5 1.7

3 15.3 +3 1.4 1.2
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