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@ T.Soldner et al., PLB581(2004)49

detector chamber containing the counting gas
inner vacuum chamber

neutron beam

plastic scintillator

MWPC

electrode for proton acceleration

PIN diode

housing for PIN preamplifier

8x108 ncm? s

3 10 event s™
(thermal equivalent) 3600 n cm 25keV

40 days + 10 days @-

D = (-2.8+6.4(stat)x3.0(syst))x10™ e
¢ AV = 1 80-04oi0.09° dead layer 25nm

updated world average

D = (-3.9+5.8)x10¢ @ =180.05°£0.08°
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(Analyzing Capability) = (Source Power) x (‘Efficacy’)

Production, Moderation

Optics, Detectors, Signal Processing, Sample Environment,
Analyzing Algorithm, Theory, ...

Advanced Optics and Detectors
enhance Neutron Utilization ‘Efficacy’.
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Device Level Achievements

Reflective OpticsM.Hino et al. (Kyoto Univ.) Imaging Detector
K.lkeda et al. (RIKEN) K.Hirota (RIKEN)

S.Sato (KEK) et al.
RPMT

Compound Refractive Optics

Biconcave Fresnel-shape Coaxial Double Biconcave Microprism

T.Adachi et al. (RIKEN) T.Shinohara et al. (RIKEN) 0.5-0.8mm spatial

Magnetic Optics resolution
Superconducting  Permanent Pulsed ~ Variable Permanent FPPMT

AERI) Y.lwashita et al. (Kyoto Univ.)

H.M.Shimizu (RIKEN), T.Oku, J.Suzuki (J
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A Successful Application to Cold Neutron Scattering
Focusing to Detector F-SANS)
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e
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neutron guide
collimator

13

Sample thickness
~ 0.2 mm
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meas. time qua
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= 107k —— Si0,, 3um
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10" :_ -
5 :
g 10

107
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G

d,.:, is defined as the smallest q

where simple subtraction is positive. (conv
8l :
10°F usANs
7 [ 1 1 11111l :I 1 11111 EI | '
10 , 2 4638 I 5 2 4638 I , 2 468
10 10 L 10 10
q (nm )

Protein Cluster in Water

Atomic Cluster in Nitrogen-rich

Title(BTRILF—EBF  PHEFRIEIER)

©

I F-SANS

P-SANS

entional SANS)

1

Steel
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fine focusing

) fine imager
focusing lens

detector

i

Qnmin is lowered by 1/10 or less in
two dimensional imaging.

Neutron Utilization Efficacy is
improved by a factor of 100 or more.

Magnetic Small Angle Neutron Scattering
magnetism of metal particles

Magnetic Poles of the Superconducting Sextupole Magnet

Solenoid Coil

Field Vector generate:
by the Solenoid Coil

Field Vectors in
the Superconducting Sextupole Magnet




(Analyzing Capability) = (Source Power) x (‘Efficacy’)

Production, Moderation

Optics, Detectors, Signal Processing, Sample Environment,
Analyzing Algorithm, Theory, ...

Advanced Optics and Detectors
enhance Neutron Utilization ‘Efficacy’.

Focusing Optics and Imaging Detector

improved the neutron utilization ‘efficacy’ by a factor of 100 or more.
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Multipole Spin Filter

spin-parallel, too large divergence

spin-parallel

spin-antiparallel

neutron absorbing aperture surface

e)

-2
(1) spin filter 105
(2) collimator (divergence filter) o
I
™ 103
P=0.999
quadrupole sezﬁ:g;) le
(n=1)
4 10™
P>0.9999 ¢ AP<10™4, res[TTTIT )
for accurate determination of correlation B(po)+2.5T (Quadirupole)
terms in neutron B-decay 10° w=25pHz
for extracting weak spin-flip processes 0 1 2 3 4 5
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T.Oku et al.

Quadrupole Magnetic Polarizer

Quad ru po.le . Side solenoid coil Side solenoid coll gv—b

(Polarizer) Spin Flipper
iy Quaanpae PRIl 7 AN S e
2 glit agnet sl i il X
\‘I: Guide field coil (-5mm,-3mm) SeXtu pOIe PSPMT
Monochromated (Analyzer) . J
neutron beam | Scintillation
| I =1 I Imager
!= o ‘!‘ 6p coil’ o '
193 37 600 2837 Spin ﬂlpper "T299 299 1650

Preliminary
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Refractive Focusing

=105 2 dx/dt’ = -’
s 65107 Tm ® =760 s .
I sextupole magnet
4meV @ > — o—
8.8x10* cm s™ |
/
0.3cm’ g i —~— e
04m 1.8m T 33m 1.8m "0.4m 0.4m 18m ™ 33m
3x10° n cm? s 3x10° n cm” s™
1000 n cm™ 1000 n cm™
1 decay cm™ s™ 1 decay cm™’ s™
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detected position
At : arrival time difference
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AE [eV] (t=1um)

Ax=1mm R=10mm R’=50mm Ax=10pm R=100mm R’=200mm

AT =1keV @ T_=100keV AT =17eV @ T_=100keV
AT =50eV @ T =500eV AT =0.12eV @ T =500eV
At=10ns i At=2ps 3
AO=5.7deg ‘ A6=0.006deg
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A=4A

BF c-smev

v=1000m/s
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@ 103 cm-2 s
MEERTY
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STJ Detector System

RIKEN (The Inst. of Physical and Chemical Research)
Hiromi SATO

—~ Date(2006/01/26) by(H.M.Shimizu)
Title((BEXRIL¥—BF - PHEFIRLER)
Conf(RCNPHRS v 0O/ —> ks DFE EEE,) ) At(Mihog
) Class(Presentation) Language(Japanese) page 30




Superconducting Tunnel Junction (STJ)
as Radiation Detector

X-rays

(1) energy deposition tunneling of

- quasi-
(2) break up of Cooper pairs particles
(3) tunneling of quasi-particles | substrate |

STJ realizes a good energy resolution

Break up energy (1.74A) = 2.6 meV @ Nb

Theoretical limit

FWHM = 2.35/(1.7A) FE = 4.3eV @ 5.9 keV

Fano factor //
Energy

(cf. FWHM = 150eV for Si semiconductor detector, gap E=3.6eV)

— Date(2006/01/26) by(H.M.Shimizu)
Title(BXZRILF—BF - PHEFRILER)
Conf(RCNPHARE "V ONKY—Vikh#zDOREREEREE) ) At(Mihogaok
~ Class(Presentation) Language(Japanese) page 31




IRIVF—SEREEDLLER

T INIVY 3 N "R BN Xi#
10000 |
— L
21000} | mue
i d STJIND)VILF kY RYVY
& 100 STJ(Nb)
T
*
2
[~
)y
H

100 eV 10 100 keV 10 100 MeV
MSEROIRILEY—

. Date(2006/01/26) by(H.M.Shimizu)
Title(BXRILF¥F—IEF « PEFRLIR)
Conf(RCNPH#IRS "vr7ANY—VRLBOMFELRSE, ) At(Mi

Class(Presentation) Language(Japanese)

meV 10




STJ chip

3inch sapphire substrate

Q/ OOum x 100um
/ STJ (detector area)

T pAD

5mm

v

A

5mm
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Detector System

* 8TJs are operated at 0.35K with ~100G of magnetic field.

* Signals are fed to the charge sensitive preamp.
pumping

L*He

INFRARED HDL-8

 preamp.| ORTEC 142¢

L]
shaping amp.| ORTEC 570

42K = 18K
heat R ¥

svitch [T [ ] MCA

PHe —— |

B5F ] !
e . SEIKOQ EG&G MCA7700
X-ray § _____________ \ _________ |1 signal
He®
7

Y

charcoal pump

Be window

STJ chip magnetic field ~ 10 mT

generated by two coils placed out of cryostat
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X-ray detection

Energy spectrum of 55Fe X-ray source

Energy = 5.9 keV (K,) and 6.4 keV (K;)

counts/channel

100

2

]

MD1-31-33 20f
20 ym x 20 um

AE = 41 eV—_
@ 5.9 keV

pulser (x1/4)

i

AE=9eV

base

‘

500 1000 1500

channel

Two sets of peaks <= ottom
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2000

transmission of Nb (200nm)

5% of X-rays are detected
with up and bottom layer.

X-rays

top layer

layer




EUV detection

Nb/ Al /AlOx / Al/ Nb / Experiments at SOR facility (KEK-PF) \
EUW
photons 550
I T
L 55eV
' Nb 200 FWHM=18 eV
Wile
Al /00 W r
?Elnm\ el i *g‘ 150 165eV
g 80| |
nm
glﬂzr?rﬁ\ 200nm 110eV 220V
e N N A A A
substrate 20 * ég?ﬁe‘u’
- 08* 55 100 150 200 250 300
;: 0s Total channel _ 300 : ; -
3 20 £~  Linearity L
5 06 Nb 150nm =" 200t i
[=H ] - i
£ 200+ 2E !
- 0.4 m i
8 0 0 =100} -
g-o_z € 150 ag _ e
5 3 ob i
T e e e = w | © 100 —~ .
photon energy (V) o Il Resolution I {
= 30r + { iagf * ?i* +
0 0 T 200 o & stee i
>90% of photons are 700 750 800 850 900 E 10l
absorbed by top layer. channel 0

0 A0 100 150 200 250 300
k energy (eV) /
) Date(2006/01/26) by(H.M.Shimizu)

Title(BTRILF¥—BF - HEFIRLER)

Conf(RCNPHES "I/ ONY—viRiBORFEERE,: ) At(Mi

Class(Presentation) Language(Japanese)




Visible Photon Detection

FWHM=1.5eV@2.64eV (470nm)

_— 1 photon

SE=1.5eV
(FWEM)

@LEDpulse | yp2@TRILE—EEHE

2 photons l
3 photons

1 |
0 50 100 150 200 250 30

B I | | | T ]
I FWHM=1 e‘,’/\ (b) test pulse |
1 | | 1 ]

330 700 750 800 250 Q00 95
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EIRRINIC & 55

STJ \ s/ubstrate
phonon
radiation

L TRV TG
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Radiations are absorbed
Substrate by substrate.

STJs Y\) \\I l

Series array

Phonons are created.

\ phonon Phonons are detected by
four series array STJs.

radiati% / Signals from for series

X arrays are summed.

Effec)tive area l
Full energy peak of

radiations are obtained.

M. Kurakado et al., Proc. SPIE 1743 (1992) 351.

N Date(2006/01/26) by(H.M.Shimizu)
Title(BXRILF¥F—IEF « PEFRLIR)
Conf(RCNPH#IRS "vr7AONY—YiRLBORFEERESE) ) At(Mihog

Class(Presentation) Language(Japanese)




EIESRTF

Sapphire substrat

12mm

N '/j/

12mm

Effective area: 8Smm x 8mm

288 series x 3 parallel x 4 arrays = 3456 STJs

. Date(2006/01/26) by(H.M.Shimizu)
Title((BEXRIL¥—BF - PHEFIRLER)
Conf(RCNPHIRS "V I7O/INY—V RSO LRSS ) At(
. Class(Presentation) Language(Japanese) page 41
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Data acquisition process

yindf 818.0 [/ 128
\ 5000 | ;unstunt ?zgg
. 2an .
a-particles 0.35 K «—! — Room Temp. - Sigma 22.39
! L
\ L CAMAC i
| Peak Hold ADC 4000 |
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: I 241Am
: 3000
! L
: to PC I FWHM: 3.5 %
| 2000 |- <
I I
1000 |
p o bbb b b b
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A e

RIKEN linear accelerator
(RILAC) STJ chip

BRCIEBZD S D4OArE—LZESTIICERS

cryostat i
IXRILF—:191MeV
£160 ¥/ndf 7484 / 63
3 Constant 122.3
140 - g'zan:u 22,2795
120 ; <B>
100 :— After
i applying
8 position
. i correction
FWHM: 4.2 %

0
0 2000 4000 6000 8000 10000 12000 14000 16000

channel
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EROTENERT B

T INIVY

‘Hz=wave«(T-ray)

v=0.3-10 THz
(A=1Tmm-30um)

| kfimsneas snmnsns

0.1

100 THz

I
vroOl FSYE

|

39 - BZRSHE
XS - M&2

Fan * Ran
=1 - RE

ik - 2| |DNA-ZEH
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7 NIV R L3R

]
V AJ~XY 774 (Nb)

EEf 2.2 um

\ STJ

400 um \
R E
NEPg,~10-(17~18) W /4 Hz

Che7LAMLtTHIET. BRETINIVIARA=I VT ERBT B
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1A= TN

STIJRILE 1 HEZAWT, SEDAF v VICEDAIA—=I VT &TS

ROty NPYv7 STJZRAWEHRIDFT S ALY EBES
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INE. SHEV=_77LA
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ISR Ima R T

Transition Edge Sensor : TES

B : 74 ORIME + SRERES (TES)
7# b AFROBRFOERELFZ. SBREGREET (TES) TAE

o BB TOYEOBFIL
i : BEO3RICHALTNE LS
FAby f
\ j%? BERTOYEOS T
+o RE BERHAILTNMNELEBS

DC-SQUID BIREFDTchEICHE T SIBRIEDS ISR
EikFiEZHA
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TES D151

* IRILF—5BFRE

AE sy = 236y 4KT>C(1/ca)n /2

C:88E
a:EBDRIBEIERIINGAY (=d[logR]l/dllogT])
n:E® (=5)

O@Tc, CHNZIWVWEE, FTlahXEWIERWIMEFEEDEIR

K*ESDIFEHR C

Ty = (B10~2100Ls)
G(l+a/n)

G:TESERBRDHEADAIVIIIVR
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TESDEET

5.9keV XiRic & 5
AE(eV) tT(us) Thermometer Tc(mK) Rn(Q) Absorber
SRON 45 (3.9) 100 TiAu 96 0.25 Cu
NIST 4.5 750 MoCu 93 0.017 None/TES
GSFC 6.1 310 MoAu 106 0.010 None/TES
Jyvaskyla 9.2 260 TiAu 150 0.25 Bi
BX 9.4 400 IrAu 110 0.15 None/TES

RX iR - Stk
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AHRIE (BIRILF—EBEFRLEDORSD)

TmmXx Tmm TES x 4

Ti: T00nm, Au: 40nm
Tc=489.5mK

AE=940eV @ 5.9keV

IRTE. 500um x 500um TES x4 ODRHEH
Au (40nm) / Ti (100nm) / Au (40nm)

Tc=382mK . AE=300eV @ 5.9keV
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SHRTFLICELSD D KARILDOMER < =—— (ES0IE
Combination with SFQ ADC circuit and STJ

SFQ: Single Flux Quantum logic

test of the SFQ ADC circuit using 3He cryostat
(Nagoya Univ. and RIKEN)

SFQ ADC (Nagoya Univ.)

Q / - -

Analog signal (sine curve)

8 bit, 50~100MHz clock was supplied to the ADC
. and output bit pulses were
8 bit parallel readout acquired by a PC.

Reconstructed sine curve /
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aJRODRIE R %

HREREFEER (J=0)

Electron %’?t&:l - y/ t@ﬁ*ﬂlﬁ
détector SR=1—MJV/ORDDIC. RBBFERE
S e RITROPEFH BHELLEBICEUIBTFEET
H 350 keV ERHEL, BFOIRILE—-ZARY MLESBS
REDAIEE a=—-0.103+0.004
¢ PR o V?Eo counter PDGOF13(E
&é‘ b o
~400 eV BFIRILF—ZANI ML
Protoi‘iﬁ.
detector
Pl e E ek
350mK| EETHEEY
SIEE RS
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Rtk JRR-3 T, ERERBRZERAY—bMLI
AEF v 2N T1-NBD E—-LST1VICHRE

1 15cm

BFEBEFOTOFZAIREL. €D
HELD BEIRANY M ERE

BFiRih#Ee LT, EME%ZER
(ZRILF—RERREL L)

NP5 RDBRENEE
LiF. Pb. BZf£H
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é i Simultaneous Fvent To Fz&a b ’ b /
10° —
: BHBEONI Y kL —h
L E 0.2:
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. - ” g 0141
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RDATYT

YWBEERIEBOEABFOIRILF—EIE

BE, BEERLEBOFRARZLITEINS, AREITIHTWVSD
(STJ,TES)

Yo RERAN— R DR

T1-NBDOfiE}. EEDHERD15cmERWH, RiLET
AMERANTHEH,. FRBRETSICBREOBHEDRSh
TLES
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MEMADTH DR EFR LR oy .,

m=939.56536=0. 00008MeV

BENRHBERRT SERERON>TOERA “aos 7008

p=-1. 911%04%%0 00000054,

BERIBZEE>TRIETSIEICHEDET ERTUEF S

d<0.63x10'25 e cm (CL=90%)
BRETYTFHESE
<r,2>=-0.1161x0.0022 fm? (S=1.3)
ERMEE )
o=(11.61.5)x10" fm3
R EE
B=(3.7+2.0)x10"4 fm3

I I q=T(:fo.4=1 1)x1021 e
3Fﬁﬂ=li?l§=l=1!t?i&§ﬂ#i&
T =lfree] > 8. 6x107 ss(CL_ 0%)
BHIXILE—-DEAO—BETERRICEFICSZZ 2 EHEE, ;;;j‘c"‘” >1.3x10% s (CL=90%)
n—pev, 100%
A=g,/g,=-1.2695+0.0029 (S=2.0)
A=-0.1173%0.0013 (S=2.3)

o B=0.983+0.004
-0 1 0
BIRILF— s
D=(-0.6+1.0)x103
EEIIRINFX—E2EROEHLTE. BFEHMTICEBEDEL. n—peV.y <6.9x107
n—pv,V,
MeV keV meV peV neV
10° eV 10° eV 10° eV 10 eV 102 eV 10 eV 1eV 10"eV 10%eV 10%°eV 10*eV 10°eV 10°eV 107eV 10%eV 10°eV
amTanE— £ <l | | | | | | | : | | | | | | |
10° K 10°K 108K 10°K 10°K 10°K 10*K 10K 102K 10K 1K 10K 102K 10° K 10° K 10° K
R T < ] ] ] ] ] [ ] ] ] ] ] ] ]
10" m/s 10° m/s 10° m/s 10* m/s 10° m/s 10> m/s 10 m/s 1m/s
BE v < | | | 1 | | |
10" m 10”m 10" m 1010 m=1A 10‘9 m=1nm 10°m 10" m 10° m=1‘,lm
F-JOCBR ) l l l 1 1
A1 P F MEETF SEET  EAbHT EAPHT
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MEMADTH DR EFR LR

EBRREBERRTSFRIEROD>TLEEA
BERGZEE>TRIET S EILBDIT
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MEMADTH DR EFR LR

[FEAEZ2TODHREFDTrue SignalTd,

O

w=FE’-E

q=k’-k

/ﬁ?ﬁﬁﬁﬁﬁﬁ?ﬁW
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MEMADTH DR EFR LR

PHEFERINT DL, KEBRYyREMELET,
&, #PEF(T=25meV)ICNT SMINEHEIR T, WINEERIST/vICHHILET,
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MEMADTH DR EFR LR

PEFE—-LDRADR Y RESIFTT,

Yy RICHRBREEDHREL




MEMADTH DR EFR LR

(L& & RFEDH > CONOESEMESIBERBVIEETSSEOHEELL
|
INT T 541 IR HEE
1
&i?g L ’éﬁ '3 > RecoveryEWDHEL

|
il‘ﬁﬂ:'.gzlil:'b'ﬁb\iﬁllpﬂ

- . REGRETERYEIUEEDS D ENE DR
Yy RICHRGEDH R > CENERRRTHETELL
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REFEREICER SR

O n+3He—p+t O n+SLi—t+a

_He |FHe [He L[ [
0.000138% [ 99.999862 % 7.5% 92.5%
0.007b 5333b 0.0b 70.5b 940b 0.0454b
p
TD=O.574MeV

*He

Q=0.765MeV Q=4.78MeV

t
T=0.191MeV

0=5333b

Ta=2.05MeV

0=940b

Single Wire Proportional Chamber A LiF/ZnS
+ resistance-division readout Lithium Glass Scintillator

Multi Wire Proportional Chamber

ORMTEMHDEE x Y iREE
OBy fRERE x EBWL?
x EL

x {iiERRREDE LY
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© n+'°B—a+7Li

B 10 B 11 B
20.0% 80.0%
767b 3837b 0.0055b

a

Ta=1 .78MeV
1.47MeV

'IOB
Q=2.792MeV
2.310MeV

¥ BF: scintillator




REFEREICER SR

64Gd 52Gd [ '5*Gd | 5°Gd | **Gd| *’Gd | .Gd | *°Gd
9 n+Gd 0.2% 21% 14.8% 20.6% 15.7% 24.8% 21.8%
48890b 735b 85b 60900b 1.5b 254000b 2.2b 0.77b
n 155Gd 1566.d n 157Gd 15BGld
8536keV
: Y 7937keV r
| 156G d : 155G d
| ) ntemal l B _comers
584.6keV — [ & t@ = e : 6* t@ = e
P —- 539.0keV _ .
P Y | 38.7kev o r | 29.3kev
=006 i a L 88.9ke\V IS o 79.6keV
B "Gd | »>r ORR Gd | ,r
zmozkev— Y4 e | askev i e ) <! sakevi
i i : i : 6keV (L) 261.4keV T ; : : 6keV (L)
arozo a i I as020 4 [F i i: a:
eE L gt
i w2 P
88.9ke‘y=2.4 a ﬁ ! : 79.6ke‘zv=2 i ; ;
* = ¥ O - '

'ISGGd 1536d

70% GSO “300r 30% GSO  GSO=Gd:SiOs:Ce

30
e-3'0keV 439nm
° .. 0 60ns
N2um
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RiEF IR ISEORFEDG R

HA(3He) mEI#E(L — MSGCH &
LB — SF v RIVE

YYFL=F rREEER > uumm
SEK
REMEL —; SF v R
wEaE <> YNLFF/—K
YAF LML

Z2F v Y RIESNE
AT LIE
Z21=y MDIATLALIL

Dopant . , | Abs. Length | Light Yield | Light Yield
Host (conc. D(e l;::lrtny?f (f.lzgz ) @A=1.8A (photons/ | (photons/ :a /‘ﬁ, Aem (nm) T (ns)
mol%) 9 (mm) neutron) MeV r)
6Li-glass Ce 2.5 0.52 ~6,000 ~4,000 0.3 395 75
6Lil Eu 4.1 31 0.54 50,000 12,000 0.87 470 1400
6LiF/ZnS Ag 2.6 1.2 0.8 160,000 75,000 0.44 450 >1000
LiBaFs Ce, K 5.3 35 3,500 5,000 0.14 190-330 1/34/2100
LiBaFs Ce,Rb 5.3 35 3,600 4,500 0.17 190-330 1/34/2400
6LisderGd(11BO3)3 Ce 35 25 0.35 40,000 25,000 0.32 385,415 200/800
6LiederGd(1'BOs)s3 Ce 40,000 420 200/800
+Y2SiO0s Ce 3.9 1 - 30,000 420 70
70,000 22,000 380 ~1000
6 = L) L]
Csz6LiYCle  [ce(0.1)| 3.3 3.2 ) 700 066 | Lee 470 3
Cs26LiYBre Ce (1) 4.1 3.7 88,000 23,000 0.76 389,423 89/2500
C.W.E van Eijk, Nucl. Instrum. Methods A529 (2004) 260
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KENS-RIKEN

[ 2 R aRAFER 2

PR RIE T 73 Bl Sk BV
BREATL
Tmmbl T OB R FEICER

TEET, REVATLEULTHEE
Ho>TVWBDT, BEICERATEET,

(LB EEEET mmizE
SRKOE DD DE B
ASICZ£S HB
AT LIED WA
REBREBRTP I H—NAS l
YUFL—YavKEERTNF T/ — K ABFREETRETZ 7V H—AROE RREBRIORT 71 IN—5Hik

BREETY, BERERIOART 7 AIN—EFIATSDICLENT, AEHIBVNY
YFL—YEMTHRIBEREL. NV 77539V FIRBVWEEZLET,

REITIRREBI7AN—TOIFL—0arRevIF7/—FABFEHEEIC
BLI917TY, UESREASOUMBERIhTVET,
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EUSO

Extreme Universe Space Observatory

for Extremely High Energy Cosmic Ray Observation

Electronics

B Focal Surface
Support Structure

Focal Surface

Fresnel Lens 2
Entrance pupil

BFresnel Lens 1
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BRDANY D

FvRILE : 10k-1M channel
5¥EE : 10kcps-1Mcps (10Mcps)
#ZE : 1-400 channel/cm?2

SO ﬂ.-s.ﬁ:zamae YRR — J— . .-s.ngz? 3v
ERER i IN—
mitigg/ N> 7 5E I - B BNE I - R
2RBER 5.0m2 15.5m2 1.1m?2 0.04m?2 0.4%x0.4m?2 2.2+3m?2 7.0m?2 40.0m2
el 33,000 13,000 1,100,000 40,000 640,000 88,000 280,000 40.0m?2
+120,000
EZ Y4 X | 0.3x5.0cm? | 0.3x20cm? | 0.1x0.1cm? | 0.1x0.1cm? | 0.1x0.1cm? | 0.05x0.05cm? | 0.5x0.5cm? 0'3;02'5 of;le 1..2x1.2cm2
BEREFIX
¥— 1.0eV 0.5eV 0.17eV 0.013eV 0.33eV 0.33eV 5.0eV 2.0eV
P iR R A 0.28-8.0A 0.4-8.0A 0.7-3.85A 2.5-9.0A 0.5-9.0A 0.5-9.0A 0.12-8.8A
st F iR E 20%@A=1A 90%@A=1A | 20%@A=1A 80%@A=1A | 80%@A=1A 90%@A=1A 80%@A=1A
5 FxiF
EvtILEkst . . . 1.0x107n/s . 1.0x10 N 1.0x106n/s
- 1.0x104n/s 1.0x104n/s | 1.0x103n/s (EEC—L) 1.0x106n/s 6n/s %:;:M\ (Brg)

] 3.0x103n/s/ | 1.0x10°n/s . 1.0x108n/s(7
By cm2 ([BEE—L) 1.0x10°n/s 59 JHE)
F— R 62.8 GB/h 26.6 GB/h 0.1 GB/h 3.5 GB/h 0.1 GB/h 11.5 GB/h 1.8 GB/h

{EF%(3000 KIIthah . HEWEHSY 17 B/ 41X, BE
grgn | EFHE000RRA/mE 7= | BR/me 7 | -, Fmma | S0l 0 (T [ syoLoy, m | SRR | smmmenn. i | m EFH3000
), (SHE YEERE), 5 | B, . B §rﬁ§ﬁ5u5“1; uEsmE. | ﬁ‘ BEeh, BENE | FA/mM2, rigs
R P AR TRATEE EtEEE ) BlgEH

MEESA. EVESAIRRI—Y—TT,

C
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High Rate Neutron Iimager

scintillator ¢_, geiety photo-isolating matrix

=0

i . intillation pixel imager
multianode photomultiplier scintillation pixel image

Li2B407:Cu single crystal

Thermal Neutron Absorption Efficiency
1

0.

e

L 90% \\
0.01 |- 99% \
| N

0.001 - 99,9% \\

1-eff.

0.0001 ‘
0 0.1 0.2 0.3 0.4 0.5

thickness [cm]

transparent in 160<A <3600 nm

Photon Yield
Aem decay .
[nm] - , Ins] pZett pulse width ~ 0.6-0.75 ns
LBO:Cu 380 100 200 2 7x10: | light yield ~ 50-100 photon/neutron
Li Glass 395 6000 4000 75 1.2x108 .
LiznS:Ag | 450 | 160000 | 75000 | 1000 | 1.2x106 fa St b"t fa l nt
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High Rate Neutron Iimager

flux ~ 101°ncm-2 s-1
Ax ~3 mm
tile-shape and all-side buttable

finer segmentation with optical mag. (non-buttable)

Imaging Direct Beam Monitor?
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Compound Refractive Optics

Microprism

B8 THEHVWHITA

T.Shinohara et al. (RIKEN)
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Neutron Scanning Microscope

beam collimator

sample

d

y-ray

L y-ray detector
crude focusing with microprism

for enhancing beam delivery to
the slit aperture

imaging of boron atoms in cells
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Neutron Pinhole Imaging Microscope

detector plane

beam definition slit

(thin) sample

crude focusing with microprism
for enhancing beam delivery to >
the slit aperture Lo
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