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2003 Project start

= 2004 Innovation Lab. completion
= 2000 First beam from FFAG imjector {Ion-beta)

& 2008 First beam from FFAG Main Ring
{(E=100MeV)

= 2009 Success of ADS experiment (FFAG-EUCA)
# TUranium loaded cores
» 2010 Thorium fuel loaded ADS experiment

& 2011 Intensity upgrade with H- injector:
xiootimes — o0.1pA @1o00Hz equivalent

& Experimental studies of irradiation
damages and thermal conductivity on ADS
target

= 2012 Energyupgrade: 100MeV—150MeV ..+
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Present status of KURRI-FFAG development

® A 150-MeV proton FFAG complex has been developed and
constructed at KURRI.

® The beams from FFAG have been used for the ADS basic
experimental study and other applications.

® The beam intensity of FFAG reached up tol 0.1lA @100Hzwith
a newly adopted H- injection system, but still large beam loss

of <1/30 at beam injection was observed.<It has a capability
of the beam intensity of >A. Need more study to improve.
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Proton beam energy 150MeV
Average beam current 1~5uA
Pulse width 40 ns(12.5A@ 5uA)
Frequency 10Hz

% KURRI . 2014%1B11B 'RAFPCAHSE—LABO [
. neutron of ENHORIBPYE-TRIREIWSZ ) cBBWHASHE



E1REH(013F1A18A)NDHRER(AH. &
) MSPHITSZRAVL=#ESTRELY) .

FFAGHFERYDH H(150MeV,5pA)
HNlE, EBI T IVE AT EFRTE
KENSLAJLIEFTES RIEETHY .

N OXFERN—FLTCEERTESLSDT,
SMWOKURD ez DEREZE ., /NAELEL.
LR *ﬁiﬁ@ﬁﬁi{ﬁ?ﬁ%(i C1f (%3

bt ot

2014518178 'RAFPCAHSE—LHAO (&
EHORIBDETEIREING2 oBHNASHE < o




KUR(KENS)Z L4717 T, BL\OH ?

RRKFOBE(XETNA AR &I—F—J IL—TF) LTI,
E&Eﬂﬁ%dﬁs&%@b B ~10H2) ICEZZHLT. FROH

HPEFRAFREZITL U, TIITRFIG (BIFMNG) FRFIEE
[X&pHh?

SR EFROEEL., RS IXEHMSPEFIREFSTDEE.
J-PARC 2nd 3—LFyREHERBL T, /Y=L,

20194FICIXESSHEBLIRSH S, 77 TIEHREAH120(—500)kw

DIV APEFREARZEDH TS RRIFELTH, HAEZR T,
EEOHLS RAEIZEBUEREIRT—ILTONSD ?

hiEFRLUBOEER, BHR, 9XE, T2 0EF, DR
TREFOERERRTOMR EZ EFICRYRALIEOFNKE
&*ﬁ‘“%dﬁé%iﬁﬁﬁﬁﬁﬁ%&ikbéi%ﬁ o~

2014518118 'RAFKCAHBE—LHRAO (&
EHORIDETBIREINS2, oBHRLLME




RULTOHRMEFE—LHENRLLY,

il Z 1. IRR-3(BLLT ) HhitEF>1023n/cm?/s)
DMINE2 & 5t Z &t (0=0.88nm: ~ 10%n/cm?/s)

(19#]""5 E‘_Agﬁfg b§E5 o

HARPREIEE, HoLERTENITHEL
FE—L, EREREFRIIENGHN?
—>HRBRGTDOTIFRELL,

—HRFREDH D (Hm) PEFRIE?

20145 1R118 'RAPCAHBE—LRAO (G 2
E&HO R FBIREINS2) cBRNASHE < 3

0
9,




REAEILIEAH QD 2T 57 A EL T E R -

(d%1/dQdN) = 2(\3/X\3)e=A1/N)/2

MISBEHIZGES - EFIROERETHY ., COAD
HFERENRRESTNSIEE., PHEFE—LRBEILRE
DS5FEITEDVTRET 5. LOALAITAETEMT S
DT, BFEEICLLIPHEFDREEZTITHEEDEDN
=h%, REFDREIMESESE., IEHMERELZSIEE
CTHEUNELLEHOTLAD T, FEMDBEEINELST
ABIEHTIEIREEFIISALGL, BEIZSBEMDEE
ZTFIFNIEBLERTIIGEWNECALEELLY,
HEJ:O&*E)%&%iéO

2014518178 "RAFCHHBE—LARO (6]
EHO TP ETRIREINS2) cBNASHE &




We need neutron beams.

The neutron beam from source IS
transported by guide system.

'he guide consist of neutron mirror.
"he mirror surface must be very smooth.

Incident Reflection

neutron

Ueff

A lransmission
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Let's consider reflection of rough surface.

1.0+ —_ .
NiP mirror
0.8 - (U=223neV;QC:O.207nm_1) U eff
—— 0=0nm

'E‘ 0.6 - O=1nm
° | o=10nm
= — 0=100nm
ha 0.4 — O0=1Um

0.2 \ !: roughness

0.0 | . —

0.1 02 03 0.4 0.5
Q(nhm )

U, Optical effective potential is smaller with
surface roughness. The transmission
Increase with roughness.
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Let’'s consider the layer that has very smooth

and rough surface.
high reflection side

S A Jua
Smooth surface

-« I
g Rough surface

One side polishing silicon wafer is good candidate.
If we need larger total reflection angle, electroless
nickel(NiP) on thin aluminum is also candidate.
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The reflectivity of smooth NIP  gaom_ [
layer on rough aluminum

1.0 5 NiP mirror -
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Is It possible to condense &converge
collimated neutron intensity?

ei—>9i-2

6—06+a g .9 t 8—86-a

If the triangle is fulfilled with moderator
material ,we can get more intense colimated
beam, In particular, low energy neutron?
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Total cross sections for liquid hydrogen
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”'T=16KI ~{ para-H,@14 K
para:ortho=1:3" normal-H,@16K
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EETEEP Convolution approx.
K Present MFA model

—-—-— Absorption

i
b, ] L

Low energy neutron
(<10mV) is transparent
In para-H, .If the
triangle shape better
with para-H,, we can
expect much intensity
at solid methane...

Total cross section [b/atom]
S
"

.\‘
. para-H, _—
10 1 L g aaul Losa g g aaal 1 L 1 i1l N_ MOflShlmaet al.

10! 10° 10 10°
‘ Nuclear Energy
Incident neutron energy [meV] 31 (2004) 737.
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