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Arrangement of Irradiation Field for Accelerated Ion Beam with Tens to Hundreds of MeV – from Medical/Bio Science to Space
Technology
Takushi Takata
taku-takata@rri.kyoto-u.ac.jp

MeV

MeV

WERC

WERC

W-MAST
14 21

[1] 1

PTV OAR
CT

PTV OAR

QA
MU

MU

CT

QA

W-MAST

[1]

1000 Gy

WERC

BNCT
WERC

WERC

[1] Annual Report of the Wakasa Wan Energy Research
Center, Vol. 12 (2009), Vol. 16 (2013).



300 50m 100m
m

25
70%

[1]

[2]

[3]

(1F) 、

1F

5

Cs-134+Cs-137 8,000 Bq/kg

10 Bq/kg

Cs-134+Cs-137 8,000 Bq/kg

1F

, 
25

voltammetry+A/S

4 5

Fig. 1  Procedures of on-site test treating des-
ignated waste samples containing radioactive 
cesium



28 10 (1)
(4)

(1)

100 g/L Cs-137
0.1mM, pH 3-5)

95

(4)

(2) (1)

(3)
25-27 3

35-70

1
50-70

90% 60%

Table 1  Leaching of radioactive cesium with water 
from fly-ash samples from an incinerator and melting 
furnace treating sewage sludge (results of on-site test)
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Fig. 2 The biological filtration system installed in wa-
ter treatment plant in HaNam, Vietnam
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Table 2 Performance of the biological filtration pilot 
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no aeration w: water fall aeration, i: inline injector, w+p:
water fall aeration + aeration pump
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aeration

Filtration pond 
(side view)

Filtration pond 
(horizontal view)

Actual treatment system for domestic water supply 
constructed in HaNam, Vietnam

RRaw water quality: Fe 12 2 mg/L ,, As:200 35 /L  
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Analysis of the characteristic of quiescent tumor cell population from the viewpoint of controlling local tumor, repressing distant 
metastasis and involving in cancer stem cell
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Pulsed neutron imaging of lead-bismuth solidification process
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Fig. 1. Experimental setup for pulsed neutron imaging
of LBE solidification process.

Fig. 2. Bragg-edge imaging result (Tup=220 °C,
Tbtm=35 °C, λ=5.0~6.2 Å).
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Two-phase flow structure in a simulated debris bed.
Milka Nava Daisuke Ito Yasushi Saito
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Two-phase flow structure in a simulated debris bed 

( , 1 Milka Nava  1  1

1. Introduction
Sodium-cooled Fast Reactors (SFR) has a high poten-

tial possibility for new Nuclear Reactor projects, however Risk 
Reduction Management requires that all Severe Accident (SA) 
possibilities can be addressed and properly counter measured. 
In case of a Core Disruptive Accident (CDA) the In Vessel Re-
tention (IVR) constitutes an acceptable path to control the con-
sequences of a SA, following the event progression of a hypo-
thetical CDA [1] and depending on the core design most of the 
melt fuel would be moved to the lower plenum of the vessel in a 
fragmented shape called debris [1,2], this debris can be cooled 
there in a pool condition. The remaining melted fuel (debris) in 
the core region needs also to be cooled to avoid a re-criticality 
issue; the coolant debris interaction creates a two-phase flow in 
porous media interaction scenario, this phenomenon become 
then the key to understand and evaluate the possibility of a 
re-criticality issue that could threat the IVR success. 

This study aims to evaluate the characteristics of the 
sodium vapor/liquid-debris, through simulation of this phe-
nomenon by substituting sodium with water and recreating the 
debris with different sizes glass beads; within this simulated 
environment, experiments to characterize the pressure drop and 
void fraction under different debris sizes, fluid velocities (liquid, 
gas) can be performed and the results lead to the creation of a 
database that can be used as reference to predict the progression 
of the long-term heat removal for the remaining debris fuel in 
the core.  

2. Experiment
For simplicity, preliminary experiments were per-

formed with air-water-porous media system instead of sodi-
um-vapor/liquid-debris. Glass beads (0.4, 0.6, 0.8, 1, 2, 3, 4 & 5 
mm in diameter) were packed in a round tube to function as 
porous media. To establish a reference frame of the experiment, 
extensive review of published papers with similar research goal 
(two-phase flow in porous media) was done, and from these 
papers, for single phase flows Ergun correlation (Eq. 1) was 
chosen to be compared with experimental data [3]: 

2
332

2 175.11150
f

s
ff

s

u
d

u
dL

P (1) 

where P represents the pressure difference across the packed 
bed, L the height of the porous bed, ds the particle diameter, 
the density of the fluid, uf the fluid velocity, f the viscosity of 
the fluid and  represents the porosity, respectively. 

Experimental set up consisted of a closed loop of 5 
cm internal diameter acrylic pipe that allows water flow from 

down to top and test section, which was located at 30cm upward 
from the inlet equipped with pressure tappings for pressure drop 
measurement. The differential pressure sensor used can read up 
to 10 kPa and the height of the packed bed for this measurement 
was 10 cm. 
3. Results

 The calculated results of Eq. (1) are presented in Fig. 
1. Dashed-dotted lines denote present experimental results and
solid lines the predictions by Ergun equation for various beads
sized from 0.4 to 5 mm in this figure. It can be observed that the
pressure drop increases as the glass spherical beads size get
smaller. More experiments would be necessary to accumulate
data of all the simulated glass beads diameters.

For the two-phase flow, there has not been a clear 
agreement in the existing correlations[4,5], but, Saada correla-
tion shows a relatively close agreement with experimental re-
sults [3]. Pressure drop database in two-phase flow will be con-
structed to contrast with this correlation and develop more ac-
curate correlation. 

References 
[1] T. Suzuki et al., A scenario of core disruptive accident for

Japan sodium-cooled fast reactor to achieve in-vessel
retention. J. of Nuclear Science & Technology, vol. 51, No. 4,
p. 493-513. (2014).

[2] K. Kamiyama et al., An Experimental Study on Heat
Transfer from a Mixture of Solid-fuel and liquid steel during
Core Disruptive Accidents in Sodium-Cooled Fast Reactors.
NUTHOS-10. (2014)

[3] M. Jamialahmadi et al., Pressure drop, gas hold-up and heat
transfer during single and two-phase flow through porous
media. : Int. J. of Heat and Fluid Flow 26. (2005)

[4] R. Clavier et al., Experimental study of single-phase
pressure drops in coarse particle beds. Chicago IL.:
NURETH-16. (2015)
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study quenching and dry-out of complex debris bed. Annals
of Nuclear Energy 74. (2014)

Fig. 1 Simulation of pressure drop on single phase flow and experi-
mental results.



One shot LC-MS/MS analysis of post-translational modifications including oxidation, deamidation, and isomerization, of rat lens
α-and β-crystallins induced by γ-irradiation
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Grand opening of small-angle X-ray scattering instrument equipped with Mo target
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A new small-angle X-ray scattering instrument with a Cu-target source started operation
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Industrial use and environmental behavior of Zr and Pd: from the point of view of evaluating radiation dose in the reuse of long-lived
fission nuclides
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Synthesis of multicomponent metal nano-particles by -ray irradiation reduction method
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Fig. 1. TEM images of Au-Ni NPs that the ratio of 
ion concentrations in the solution is Au:Ni=1:2.5 (a: 
The solution includes ascorbic acid, b: The solution 
don’t includes ascorbic acid) 

Fig. 2. PXRD patterns of Au-Ni NPs that the ratio of
ion concentrations in the solution is Au:Ni=1:2.5 
(The solution don’t includes ascorbic acid)
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The development of radioactive contamination inspection machine
Ryo Okumura Tatsuya Yamada 
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Effect of solute on attachment behavior of fission products to solution aerosol
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Identification of D-amino acid-containing peptides in human serum
Ha Seongmin, Noriko Fujii
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Possible removal of tritium from the water by hydrated reaction of magnesia with water including tritium
Hideo Hashizume, Akihiro Uehara, Satoshi Fukutani, Kazuko Fujii, Toshihiro Ando
HASHIZUME.Hideo@nims.go.jp
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Fig.1 Removal of tritium from water to the contact time 
with magnesia.   
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D/H contrast method in neutron protein crystallography toward revealing hydration structures of macromolecules
Toshiyuki Chatake, Satoru Fujiwara
chatake@rri.kyoto-u.ac.jp 
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Fig. 1.  Protocol of calculation of distance (dist) and 
density ( ) at any position (x,y,z)

Fig. 2. Density of D/H contrast map. The horizontal 
axis represents distance from protein surface. 



Structural Properties of MK-7 and gamma-ray resistance of Bacillus subtilis natto
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Fig. 2 Particle size distribution of the purified MK-7 
in dynamic light scattering experiment. 

Fig. 1 Result of colonization of BNSM (left) and 
reproductive experiment at RII (right). 



Toward observation of lubricant film formed on nano-structured steel
Nozomu Adachi, Masahiro Hino, Yojiro Oba, Yoshikazu Todaka 
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Fig. 1 X-ray reflectivity of pure Fe film. Objectived 
film thicknesses are (a) 6 nm and (b) 60 nm, respec-
tively. Red solid line is a result of profile fitting using 
bi-layer model. 

Fig. 2 X-ray reflectivity of 6 nm Fe film before and 
after soaked in Ester oil. X-ray reflectivity of soaked 
sample after washing oil with ethanol is also shown. 
Note that same sample was used throughout the ex-
periment. 



Experimental study on TOF-MIEZE type neutron spin echo spectroscopy at BL06 at J-PARC/MLF
Tatsuro Oda, Masahiro Hino, Yuji Kawabata, Hitoshi Endo, Norifumi L. Yamada Hideki Seto
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Fig. 1. (a) TOF-MIEZE spin echo signal with a fre-
quency of 200 kHz observed at BL06. Enlarged
views in typical TOF ranges: (b) 25—25.05 ms, (c)
35—35.05 ms, (d) 45—45.05 ms.

Fig. 2 (a) Power spectra obtained by Fourier trans-
formation of TOF-MIEZE signals at on/off-MIEZE
condition. (b) Observed frequency shifts for various
displacements of the detector position.



Search for the ultraviolet photon emitted from the 229mTh samples collected as alpha-decay recoil products of 233U
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Crystal structure of the complex between lectin from octocoral and tetrasaccharides
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Interpretation of temperature effect on the solubility and solid phase of thorium hydroxide
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Figure 1. Solubility of thorium hydroxide aged at 25°C,
40°C and 60°C. Aliquots of the supernatants were filtrat-
ed through 3kDa membranes. pH measurement and filtra-
tion were done at 25°C.
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Study of Isotope Separation of Strontium and Calcium via Chemical Exchange Reaction III
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crystal ( ) at room temperature. 

J–PARC/MLF
NOVA BL21 [3]
X

SPring–8
BL04B2 [4] RMC

I(Q)

S(Q) 7Li7P3S11

(1) g(r)

g r( ) =1+ 1

2 2r
Q S Q( ) 1 sin Qr( )dQ

0
(1) 

Q r
0 (7Li2S)x(P2S5)100-x x = 



50 60 70 S(Q) 7Li7P3S11

g(r)  RMC
RMC

46 Å 5000
Fig. 2 RMC

(7Li2S)x(P2S5)100-x x = 
50 60 70 7Li7P3S11

Fig. 3  

Fig. 2. S(Q) data of (7Li2S)x(P2S5)100-x glasses (x = 50, 60, 
and 70) and g(r) data of 7Li7P3S11 metastable crystal ob-
tained from neutron diffraction and synchrotron X-ray 
diffraction experiments, together with S(Q) and g(r) data 
obtained from the RMC modeling. 

Fig. 3. Three-dimensional structures of (7Li2S)x(P2S5)100-x
glasses (x = 50, 60, and 70) and 7Li7P3S11 metastable 
crystal obtained from the RMC modeling. 

Fig. 4. Predicted conduction pathways of Li ions in 
(7Li2S)x(P2S5)100-x glasses (x = 50, 60, and 70) and 
7Li7P3S11 metastable crystal. 

Fig. 5. Lithium stable (light gray) and metastable (dark 
gray) regions in conduction pathways of Li ions (en-
larged for clarity). 
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Fig. 7. HWHM  of the Lorentzian component L( , )
with respect to Q2 at 473 K. The dashed blue line repre-
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sion model.
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