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Rice is a salt-sensitive plant. It is considered that the salt-stress induces the collapses of chloroplasts in 
rice mesophyll cells, thereby decreasing the photosynthetic activity. Due to the complexity in shape of 
the protruded cells, the conventional TEM could not clearly explain the salt-induced changes of 
chloroplast structure. In this study, serial-sectioning observation and three-dimensional reconstruction 
using a FIB-SEM (Hitachi, MI-4000L) reveal the differences of chloroplast structure between in the salt-
treated and in the untreated rice mesophyll cells. 

Three-dimensional ultrastructure of chloroplast under salinity stress
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High energy resolution X-ray absorption spectroscopy using resonant inelastic X-ray scattering 
spectroscopy at SPring-8 QST BL11XU revealed different influence of water on oxygen adsorption 
between PtCo and Pt catalysts, which may contribute to synthesize high performance catalysts.

Influence of water on oxygen adsorption at Pt, PtCo catalyst surface

Y. Cui, Y. Harada, H. Niwa, T. Hatanaka, N Nakamura, M. Ando, T. Yoshida, K. 
Ishii, D. Matsumura, H. Oji, H. Ofuchi & M. Oshima., Sci.Rep., 7, 1482 (2017). 
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Developed Ga2O3 trench MOS-type Schottky barrier diodes.

Successfully reduced forward loss by up to 40% than commercial SiC Schottky barrier diodes.

Appealing point of the gallium oxide(Ga2O3)power devices

Ga2O3 Trench MOS-Type Schottky Barrier Diodes

Large and high quality single-crystal Ga2O3 
wafer can be grown by melt growth method. 

Ultra low loss power device can be 
fabricated by using Ga2O3.

Succeeded in developing the fine trench structure fabrication 
technique for Ga2O3. 

K. Sasaki, et al., IEEE Electron Device Lett., 38, 783 2017 . K. Sasaki, et al., Appl. Phys. Express, 10, 124201 2017 .
3 , 2 , 2 . 
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We succeeded in reducing forward loss by 40% compared to commercially available SiC SBDs while 
maintaining low reverse leakage current. 

Gallium oxide, Ga2O3, Trench MOS, Schottky barrier diodesKEY WORDS
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One-dimensional electron dynamics in a quantum Hall Tomonaga-Luttinger liquid.

Time-domain observation of spin-charge separation in quantum Hall edge channels.

Quantum Hall Tomonaga-Luttinger liquid: intriguing characteristics of 1D electron systems.
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[2] B. I. Halperin, PRB 25, 2185 (1982); A. M. Chang, Rev. Mod. Phys. 75, 1449 (2003) and references therein;  ,  49, No. 5, 359 (2014).

[3] M. Hashisaka et al., Nature Physics 13, 559–562 (2017).
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Charge dynamics in quantum Hall edge channels
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Spin-charge separation
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Settlement Behavior of Sessile organisms on Micro-structured surfaces
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Mass spectrometric differentiation of positional isomers is crucial for the analysis of forensic samples. However, 
it is difficult to differentiate o-, m-, and p-fluorine positional isomers on the phenyl ring of synthetic 
cannabinoids containing a fluorobenzyl group at the N-1 position. In this study, we synthesized o-, m-, and p-
model compounds of the synthetic cannabinoids, and investigated the product ion spectra as a function of 
collision energy using electron ionization–triple quadrupole mass spectrometry (EI-MS/MS).

KEY WORDS Synthetic cannabinoid, Positional differentiation, EI-MS/MS

Fig. 1  Synthetic
cannabinoid contain- 
ing a fluorobenzyl
group.

Fig. 2   Syntheses of o-, m-, 
and p-FUBINAE. o-, m-, p-FUBINAE

m/z 109 m/z 253 ln(A109/A253) vs. 

o-, m-, p-FUBINAE
Fig. 4   Logarithmic plots of the abundance ratio of 
the ion at m/z 109 to m/z 253 for the precursor ion at 
m/z 253.

Fig. 5   Comparisons of 
the ln(A109/A253) plots of 
the AB-FUBINACA 
isomers with those of o-, 
m-, and p- FUBINAE. 

Fig. 6   Comparisons of the 
ln(A109/A253) plots of  ADB-
FUBINACA, FUB-APINACA, 
FUB-NPB-22, and FU-PX-2 
with a set of o-, m- and p-
FUBINAE.

Fig. 3   Product ion spectra of o-, m-, and p-FUBINAE for the 
precursor ion at m/z 253 at the collision energies of 5 , 10, 
and 15 eV.

References : T. Murakami et al, J. Mass Spectrom., 51, 1016–1022 (2016)
T. Murakami et al, Jpn. J. Forensic Sci. Tech., 22, 133–143 (2017) 
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