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ABSTRACT 
High intensity neutron total diffractometer (NOVA) was installed at BL21 of 
J-PARC/MLF and achieved the designated level of performance to study atomic 
distribution in various materials including liquids, amorphous and crystals. Short time 
and small sample measurements are feasible for averaged structure analysis, and the real 
space resolution is enough for local structure (Pair Distribution Function) analysis. 
Sample environments were prepared for auto sample change, low/high temperature and 
gas pressure, and time-transient hydrogen absorbing process was observed with the 
in-situ hydrogen pressure measurement system. 
Keywords: pulse neutron, neutron total scattering, disordered structure, hydrogen 
storage materials, pair distribution function, Rietveld refinement 
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Fig. 1 Schematic layout of NOVA at BL21. 
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Table 1 Resolution of each detector bank at NOVA. 

Detector
bank

2
(deg) 

Q-range
(nm-1)

Q/Q
(%)

Small 
angle

0.7 ~ 9 0.1 ~ 80 
7

(4 ~ 50) 

20 deg 13 ~ 28 2 ~ 260 
2.5 

(1.7 ~ 3.9) 

45 deg 33 ~ 57 4 ~ 500 
1.2 
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90 deg 72 ~ 108 10 ~ 820 
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Fig. 2 Signal and noise at NOVA. 

2.2 
NOVA

Table 2

Table 2 Sample environment apparatuses at NOVA. 

Apparatus Specification 
Sample Changer sample : 10 
Temperature Controlled
Sample Changer 

sample : 12 
temp : 20 ~ 500 K 

Top Load Cryostat temp : 5 K ~ RT 
Vanadium Furnace temp : RT ~ 1373 K 
Hydrogen Pressure 
Composition 
Temperature 
Measurement System 

temp. : 50 ~ 473 K 
press. : ~ 10 MPa H2/D2

Impedance 
Measurement System 

temp : RT ~ 550 K 
freq : 4 ~ 1 MHz 

NOVA
10 MPa

Fourier
PDF

Rietveld

10 MPa

Si

Fig. 3

Fig. 3 Neutron diffraction profiles and PDF, G(r), for 
Si powder in tight vanadium, single crystal sapphire 
and ambient vanadium cell. Rietveld and PDF 
refinement results: observed (circles), calculated 
(line), and residual (line below the vertical bars) 
diffraction profiles. The Bragg reflection positions 
are shown for Si. 
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Fig. 4 Neutron diffraction profile of Si powder 
measured for 40 msec and simulation pattern. 
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Fig. 5 Neutron diffraction profiles of YLiFeH6 at 
each bank of NOVA and simulation patterns. 
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5 6

Fig. 6 Atomic PDF, g(r), for the neutron scattering 
profile of fullerene (C60).
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Fig. 7 PDF, G(r), for the neutron scattering profiles 
of LiAl(ND2)4 before and after heat treatment at 433 
and 673 K, and simulation patterns of LiND2 and 
Li2ND. PDF refinement results: observed (circles), 
calculated (line), and residual scattering profiles. 

Rietveld
50 mg

S(Q)
[6]

S(Q) Fourier G(r)
PDF

(3) LiAl(ND2)4 Li3AlN2 AlN

323

42

ND(8/3)AlN(2/3)AlNLi(1/3)
))LiAl(ND(1

xxx
x  (3) 

3.3 
NOVA

Fig. 
8 Pd
PdD0.7 393 K

d nm  sec 1 sec

sec Pd -PdD0.03

-PdD0.76

NOVA
1 MHz GEM Gas 

Electron Multiplier [7 8]

S(Q)

TrigNET

Fig. 8 Time transient for neutron diffraction profiles 
of Pd-D2 system. 
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