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KEK and positron

m From TRISTAN to ILC

o KEK LINAC has keep providing
positron beam to e*e- collider
experiment since 1980s.

o Positron source for SuperKEKB is
world’s most intense positron source in
operation.

o We play an important role to develop

future positron source for ILC.
SuperKEKB i




KEK and positron

Slow positron facility

o  Slow positron is one of four probes,
which KEK provides for material
scientists, photon (PF), neutron, (J-
PARC), Muon (J-PARC) 7 e

o The SPF exists between two lines of

« Topics « Publications

Inter-University- Information

® Access [IMSS Web)
* Announcement from SPF e Visitor Information

« Proposal Application 2 ik Gonfeminoss

LINAC

Upgrade plan to 50 kW (from 0.5 kW)

Announce

2023.07.19 | From PF

Operation Schedule of PF/PF-AR in Oct. -Dec. 2023

2023.07.03 | From

* Beam Time Schedule

Topics

2019.11.14 Topics

Successful el tion of atomic arrangement in

Links

 Japanese Positron Science Society
(in Japanese)

« Japan Radioisotope Society

« The Physical Society of Japan

develop thin
From PF
ropose
p Call for Users' Reports of the Photon Factory Activity
Report 2023 4 2016.09.13  Topics

» The Japan Society of Applied
Physics
e The Chemical Society of Japan

Symmetry breaking in atomic configuration of new « Japnese Society of Radiation

o It's possible to be a good test bench Sy | S
for future high power positron source T g || |
o High gradient acc. Structure is another

Important component

Chemistry (in Japanese)

« The Surface Science Society of
Japan

» The Atomic Collision Society of
Japan (in Japanese)

Slow Positron Slow positron Linac € (for HER injection)
experimental area

\ €~ (for positron prodution)
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Recent situation

2022/9 New group to develop positron source for ILC launched
In KEK ICASA (Innovation Center for Applied Superconducting
Accelerators)

2023/4 5 years grant for selected time-critical work packages*
was approved

*Source, SRF, nano-beam

| (YE) was working on SuperKEKB positron source since 2015

In 2022, performance of the positron source almost reached its
design value

| moved from injector group to ICASA to launch a group for
positron source for ILC.



Main mission of positron source group

m  Goals of ILC positron group in KEK is demonstrate our design
o Prepare
m engineering design report (EDR)
s 3D CAD model
s Drawings for manufacturing
Arrange test environment
o  Construct prototype and test it
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Real positron source, its 3D model and test bench for SuperKEKB

We are going to prepare the similar ones for ILC



Latest 3D model for ILC positron source




Test bench for ILC positron source
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Comparison of positron sources

Based on SuperKEKB I R
. . Apresent
Blg Jump frOm 04 $future ILC e-driven ‘
SuperKEKB 0.4
3 X SLC In beam 0.35
power (74 kW) > IEEE R
. < O
4 x SuperKEKBin B 3. o
.. = Z
capture efficiency < e
= 2 0.2
0.15 Super B
01 A @ FccCee
0.05 VRS
EEES ’ skC ILC undulator
0 L 2
0 20 40 60 80

e- beam power (kW)

High power
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ILC Technology Network

Time-critical WPs

MLE&SRF DR BDS
Main Jinac & f .
Sup(ercondluctmg RF) SO urces (Damping ring) (Beam Delivery System) D um p
WP-prime 1 WP-prime 4 WP-prime 12 WP-prime 15 WP-prime 17
Cavity production Electron source System design Final focus Main dump
- | | | | | q
WP-prime 2 Undulator positron scheme WP-prime 16
Cryomodule design I = Final doublet b
p—
WP-prime 3 I _WP-prime 14
Crab cavity I Injection/extraction

WP-prime 6
Rotating target I

I WP-prime 7. I
Magnetic focusing
= with

- s s s sl

) e i e B | WPP | 1 Cavity production Americas
KEK members in charge | | pmisa T g SREMwep | 2 CM design and
) Rotating target [ WPP | 3 Crab cavity Europe
WP-8 : Y. Morikawa I WPP | 4 E- source
WP-9 : Y. Enomoto -I-I RS II wgg 675 Ugdlulato; target
. Undulator focusing
WP-10 : M. Fukuda
I WP-prime 10 | KEK’s main WPs WPP | 8 E-driven target
WP-11: Y. Enomoto CHBLTE B WPP | 9 E-driven focusing
e e et So WPP | 10 E-driven capture
WP-prime 11
-I Target replacernent I wEE E Ta;gett repldacgment
ystem design
. . . WPP | 14 Injection/extraction
H. Hayano support us mainly on capture cavity design Nanobearn VR 15 Final focus ATIT -
WPP | 16 Final doublet collaboration
WPP | 17 Main dump




WP-prime 8 Rotating Target for e-Driven Scheme

74 kW (3 X SLC) beam power @500 Tungsten Disk - heat load is 20kW for ILC nominal stage
. . 2460 Copper Alloy Heat Sink with built-in water cooling channnel

ROtatIng meChanlsm @350 flange to connect main vacuum chamber

@) Water_c 0 O I ed Brush seal for separating the 2 vacuum chamber

o UHV compatible -

o 225rpm

Target disk

o  W-Cu connection

@ Mechanical and thermal
evaluation

m  CFD simulation using
experimental data

m  HIP, SPS, Brazing

o  Target material selection and Gl Yo v 4§ G W
eval ua‘tlon C25A - Water Inlet (60L/min, 20 Celsius degree, 1MPa YAEE-EE

= Mechanical property at
operating temperature

m Cost, lead time, available size,
uniformity

Narrow Gap(~50umxL120mm) Cylinder
for reduction of vacuum conductance

4-1CF114 - Connection for vacuum pumps & gauges

10



WP-prime 8 Rotating Target for e-Driven Scheme

74 KW (3 x SLC) beam power
Rotating mechanism

o  Water-cooled

o  UHV compatible

o 225rpm

Target disk

o  W-Cu connection

m  Mechanical and thermal
evaluation

m CFD simulation using
experimental data

m HIP, SPS, Brazing

o  Target material selection and
evaluation

= Mechanical property at
operating temperature

m Cost, lead time, available size,
uniformity

600 -

e 800 —

HT_A_1
m HT A2

=
400°C
specifications
| parameters value unit
srain %) ~max. output power 300 (100) kW
acceleration voltage 40 kv DC
HIP condition : 1050°C, 150 MPa, 2 Hour g/ max. current 75 A
_8 BT 'max. scanningarea 300 x 300 mm
Electron gun: JEBG-3000UB *POtsizeof e-beam  ~10 mm

manufactured by JEOL Ltd.

Impact” \ '
pressure R
Ao
s Discharge?,

impact 41 | o) /8

BN o248/

Vaporized »99 + 957
molten particle . 4

Gu\.

Press Press Press 4) Neck formation
1) Generation of spark  2) Vaporization and melting  3) Discharge impact pressure and by spark plasma

plasma and ionization of particle surfaces dispersal of vaporized molten particles

11



WP-prime 8 Rotating Target for e-Driven Scheme

74 KW (3 x SLC) beam power
Rotating mechanism

o  Water-cooled

o  UHV compatible

o 225rpm

Target disk

o  W-Cu connection

@ Mechanical and thermal
evaluation

m  CFD simulation using
experimental data

m  HIP, SPS, Brazing

o Target material selection and
evaluation

= Mechanical property at
operating temperature

m Cost, lead time, available
size, uniformity

(1) (2)
Binary solid

Dispersion Tungsten
strengthening (DS) composite

(3) (4) (5)

f Multi-component
alloys

26%Re

W-Re: 3-5%, 10%, 25-

Heavy metal alloys: W
— particles (90-98%) in
Ni-Fe or Ni-Cu-(Fe}

K-dope (<100ppm):

Oxides (<2%): Y,0,,
e.g. bulb wires

Ce0,, La;,04

W-3.6Re-0.26HfC:
precipitation
hardened

Ti, W-Nb

\

W-Ta, W-V, W-Ma, W-

Carbides (<2%): TiC,
ZrC, (TaC, NbC, HfC)

— with interlayers of Cu,
Cu-Ag, Ag, V, Ta, Ti

.

Self passivating alloys:
e.g. W-Cr-(Ti/Y)

J

l can be combined

-<I

—
|

Fiber composites:
coated or pure W
| fibers embedded in W

Conventional powder metallurgy

\

High entropy alloys:
e.g. W-Ta-Mo-Nb-V-
(Hf)-(Ti)

I
I
1
1
1
I
I
1
Laminates: W foils I
I
|
|
I
I
|
1
I
1

To improve strength, ductility,
recrystallization resistance, radiation
tolerance, many alloying and
composite technologies have been
developed.
We should keep in mind their
availability, cost, lead time and
availability.
Especially, W is made by sintering,
making large plate keeping uniformity
is difficult.
In the case of alloy, uniformity is much
more important than that for pure W.
There are no high-power positron
target which use large size (50 cm
diamater) W-alloy as far as | know.

12
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WP-prime 9 Magnetic focusing

Flux concentrator

o 20 times higher ohmic loss compared with that of
SKEKB

Additional beam loss from target

Fully 3D simulation established in the SKEKB
project.

o Two prototype and high-power test

Pulsed power supply

o 300 Hz compatible

o 50 times higher power compared with that of SKEKB
¢ Energy recovery mechanism is necessary

Need parameter optimization

o Present parameters are not realistic especially
power supply

o Shorter pulse length
= Need higher voltage
m  Counter measure to discharge
= Flat top control

Primary
current

Secondary
current

Pulse width

Repetition

Ohmic loss

Beam loss

Total loss@
Load

P.S. power

33 kA

25 kA

25 us
100 Hz

14 kW

4 kW
18 kW

(630 kW)
210 kW

SKEKB

12 kA
12 kA

5us
50 Hz

0.7~0.8 kW
(measured)

Small

0.7~0.8 kW
(measured)

12 kW

13



Bunch structure

M. Kuriki, OHO seminar 2021

m  Create positron for 66 ms
200 . m  Store them in the DR for 199.3 ms
= Extract them to main linac for 0.7 ms
m 20 pulse / train
m 66 bunch/ pulse
m 1320 bunch/ train
m  Repetition 5 Hz

|‘0.7‘ ) 199.3 ‘|‘0.7‘

m  FC must keep field variation below the

t‘ T requirement to keep bunch-by-bunch
\’: msX20 = 66 ms charge variation
 ——  —— = Minimum current pulse width is about
‘IIIIII II““ B0 ‘IIIIII II““ 500 ns
33 bunches <«——| 133 bunches =
[0 ] JILEED T1EEN)

474 ns

14



WP-prime 10 Capture cavity

Design challenges of Large aperture
L-band cavity

o Beam loading compensation for
multi bunch operation

m Full model RF and beam
simulation

= Simulation method using
CST is almost established

o  Very high heat load of shower
from the target

= novel cooling design

o Remote beam flange
connection

s Connection point is
surrounded by solenoid

Two prototype and high-power test

|
_\

o~ -~ ~ -~
O O O O |

Previous design and prototype at SLAC
Phys. Rev. AB 12, 042001 (2009)

[ <
3888888 83

"

NN NN
=-. ‘!’ﬁuﬂl& -

&

3D RF simulation of APS cavity at KEK
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WP-prime 11 Target replacement

Total model preparation
o  Construct as early as possible

m  Use dummy for FC, Acc.
Structure at first

o  Prepare and manage full 3D CAD
model

o Improve continuously

3 times exchange experiences through
SKEKB operation

Collaboration with other high power
target facilities, J-PARC, RIKEN,
FRIB...

Automatic connection disconnection
mechanism

o  Flange connection
o Movable base connection

Girder structure on rail

Automatic _
connection coupler Pillowseal 15



Summary of WPs

Each development topic is challenging

Development based on experiences through
SuperKEKB

Integration into one package Is more important and
difficult task

Prototyping and continuous improvement are
necessary

17



Present status

Target rotation mechanism
Target heatsink connection
FC design

Acc. Structure design
Collimator and pillow seal
Tracking simulation

18



Target rotation mechanism

UHV compatible rotating target with water
cooling under high radiation environment Pp——
Mechanical face seal and 2 stage
differential pumping

Commercially available parts and precise
machining and assembly

1st version (w/o target disk)will be Narrow gap (30 um)
delivered Nov. 2023

Narrow gap (100 um)

Mechanical face seal (SiC)




Differential pumping

3. Duct with annular cross section; v, (D, — Dy)?(D, + Dy)

3
for Ks see Figure 3.6. | Fn = Ks 12 ] [m /S]
1 ' - or
1
T /2 {Dz - D1}2 (Dz + Dl] m3
Fn = Ks (Ma) I /s
For air 20 °C
D, — D,)%(D, + D
= 121.12K, 22 I}I( 2+ D) ™)
i = N T N N N L ‘
u An alytlcal fOrmU|a and 10 E| Narrow Gap Seal, Qap xL120mm| — @
S|mUIat|On g: S ’target:—analitic:’
] 4 O3 ’targeti—monte Ecalro’
= Assume 100 L/sec effective 1 ' '

pumping speed, 10°
pressure difference will be
achieved 30 um gap

= Filling gap by radiation
resistant vacuum grease is
possible option for further
reducing conductance

Conductance (L/sec)

10 20 30 40 50 60 70 80 90 100
Gap (um)



Target - heatsink connection

m HIP (Hot isotropic pressing)
VIPrepare sample
viStrain-stress test

m SPS (spark plasma sintering)
VIPrepare sample

Strain-stress test

Thermal resistance measurment

21



Thermo-mechanical simulation

Temperature

stress

| BE
S RE
HiE:C

BFR8: 7.7575
20230317 1141

227.36 BA
0532
182,78
160.24
137.7
11516
02,62

70.08

4754

25 R

Preliminary Results

ILC e-driven
Primary electron energy(e’) [GeV] 3
e Beam power [kKW] 74
e"Beam size on target [c - mm] 2
Target material W (or W alloy)

Target thickness

Power deposition on target [KW]

PEDD*** [J/g]

Max temperature of Cu alloy [°C]

Max temperature of W [°C]

Max equivalent stress at W/Cu junction [MPa]
Max equivalent stress at W junction [MPa]

4.5X,-(15.7mm)
18.8

336

~160

~420

~200

~250

Original design

W/Cu

D: il

L)

P47 BHBN (-2
Hil:Pa

P

BK: 25752¢8

A 3345365

2.5752e8
2.2804e8
2.0037e8
1.717%86
143218
1.1464e68
8.6062e7
5.7486e7
2.891e7

3.3453e5

Cooling water 68°C

path
optimization

115°C

W/Cu50-W50/Cu

F: Il

LE )

ST BYGH (3-¥R)
W2 Pa

B 1

AL

K 253648
v 1.2479%5

2.5364e8
2.25478
1.9731e8
1.6914e8
1.4097e8
1.128e8

B.4631e7
5.6462e7
2.8294e7
1.247%¢5

197 MPa 153 Mpa

116 MPa* 90 MPa*

*expected value, simulation is ongoing



stress (MPa)

160

140

120

100

80

60

40

20 |

HIP

ﬁ1&§?ﬁﬁa} EE G - {ﬁi"}"ﬂifqréﬁwl"ﬁg{

v ~ A

® samplel W Sk
HIPEEE
® sample2 @5-40L BIESEH

sample3

°

i

|

|

1
B2
(B72)<

[
%
= A 15=05
® 5| 5REER AR A-A
- WA 8~9mm (EEBIRHFEL BETH)
- Cufll : BEHA0LBEICRBTELTD ‘
C DAV —hy MCTRERIC4DEIL. 1 [wee [ [w-c1020 |
DEMOLION SRS EIFRII IS Nl ® & Z [ HEaz |&=| ® B
Baic k- BEICHT SAEIZIS B 0405-m - MALEZIS B 0415KET 5 e FEIL
ZRTEES ﬁ*j‘;? T BETERS } ﬁ?;f? T ;Pﬁ‘go 1ERtER B 2022/05/31 |MODEL| W&—4wk !% Hiok
06LE 6L %0, =01 120EMEX 00T =04 =0} FNEEIEERIEEEEIEE N § N
P SEEA LT Zod +02 SOEMA 10000 | o2 o) c B TPERBATAYS
[ ] 0ERX 120U +015 | *03 000X 2000MF |~ 05 =t | 1/1 | B | LF @ (_,bf-s e eV
&t TCEIN T WY S | 45| ar| mE Fis1-ATT
mMTC sREmEISH MEES
1 2 3 4 5

displacement (mm)

Sample(®5-40L) for strain-stress test

Separated at contact surface (~150 MPa)
Strength of the connection is less than Cu yield strength (~200 MPa)
HIP is used for SuperKEKB target
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Collaboration with NIFS (National
Institute for Fusion Science)

Fill Cu and W powder between W
ring and Cu disk

o Press, heat up, current flow

Searching condition for sample
production

o First step ®40

o Second step ®100 with water
cooling port

Strain-stress test
o done for 1st sample
Thermal resistance measurement

o At NIFS high power electron
beam facility (300 kW) in this
winter




EM-thermal simulation using CST with
engineering model

o  Evaluation method was established
in SuperKEKB design

o  Transient magnetic solver
o  Steady state thermal solver
o  Transient thermal solver
Large Ohmic loss is expected

o  Optimize parameters

Aperture

Current waveform (pulse width)
Material

Slit width

Inlet radius

Cooling water path

FC

 SuperkEKB______|ILC
Peak Bz 35T 5T
Aperture 7 mm 16, 12 mm
repetition 50 Hz 100 Hz
Pulse width 5us 10 ~ 25 us
Ohmic loss 0.5 ~ 0.8 kKW Around 10 kW
(measured) (depend on aperture

and pulse width)

25



By (T) Bx (10°T)

Bz (T)

Magnetic field

20 T T T T

10 -

10 _

200 |
1.0 .

0.0 e

0 1 | | 1 | 1 |
0 -20 -40 -60 -80 -100

z (mm)

0 -20 -40 -60 -80 -100

Z (mm)
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Temperature / <C

Transient temperature rise

1D Results¥ThermalTD¥Temperature0D
260

— temp (-0.35 -8.4 -2.1)
—temp (-8.4 0 -2.1)
—temp (0.0 8.4 -2.1)

-{ —temp (0.0 10 -2.1)
—temp (0.0 20 -2.1)
—temp (0.0 30 -2.1)

— temp (0.0 40 -2.1)

"] — temp (0.0 50 -2.1)

— temp (0.35 -8.4 -2.1)
—temp (8.4 0 -2.1)

60

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
Time /s

27



Transient temperature rise

190

180

170 —

temp (t0.0.end(0.001))

Orientation Inside ¥
sample 1/201 n
Time 0s

7

Maximum (Sample) 229.982 °C
Minimum (Sample) 30.0018 °C
Maximum (Global) 319.535 °C
Minimum (Global) 29.8451 °C
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AcCcC. structure

m Reference design by SLAC (15 years ago)

m 500L/min. cooling water for 1.4 m L-band
structure to reduce temperature rise by

shower

31









SLAC model




Stored prototype in SLAC




Design goal

Large aperture

o Increase positron yield

o Standing wave cavity was selected

o /70mm

High Vg ang coupling

o Overcome heavy beam loading due to multi bunch operation
o APS was selected

High cooling capacity

o Suppress temperature rise of cavity less than 1°C (~ 10 thermal
expansion) under a few kW heat load for each cell from beam shower

o 500 L/min. is expected

o place cooling Water path near the iris as much as possible
Round and small outer shape

o No bump is acceptable for installation

36



Latest 3D model

- B X
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Latest 3D model (coupler)

38



Energy deposition simulation by Fluka

With simple magnetic field

.__i._.. he Bn hn BN AR B Nr Be b N —

e

Energy Depsosi ti on (W)

it | F' F- F- F. 'p P- P p- pE P




Heat Load (W/cm)

Integrated deposition along beam axis

Plot #5

10° ' : - ] ' — -Collimator Aperture : 60 mm
Target Collimator -Drive Beam : 3.0 GeV x 21 uA (63 kW)
(26.1%, 16.4kW) (16.4%, 10.3kW)
104¢ [ CAV Entrance

(7.0%, 4.4kW)

1st Cav
10° ¢ \ (3.5% ,2.2kW)
| N
\ NEDD W T
i NN B \

[ /,/-/-/-/-;/_f_/_

Cauvity total (31.7%,
20.0kW)

100 L

10—1 R L

-30 -20 -10 0 10 20 30° 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

A
v

Beam Axis(cm)
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Heat Load (W/cm)

Collimator diameter dependence of heat load

Plot #6

103

104 L

103 L

102 L

101+

100 L

101

Target

(26.1%, 16.4KW)

|

N\

N

Collimator

CAV Entrance

v

/e

-
F
£
F
4

i

I
-

1st Cav
™
™ Hi'k B .
Tl ~ & ~
T !‘r k § PP‘;
T il

\z

jf:

Gbmm M

50mm ——
40mm

30mm |

- Collimator Aperture : 30~60 mm
Drive Beam : 3.0 GeV X 21 uA (63 kW)

ML VAl

Cavity total

N SN \

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
[}
1
1
1
1
1
1
1
1
1

\ 4

-30

20
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90
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Steady state temperature simulation by ANSYS

m  1Stversion design
o Max. temp 180°C

o  Assuming 5000 W/m?K for water
cooling

s Further optimization is possible to
reduce temperature

» Collimator Aperture : 60 mm
Drive Beam : 3.0 GeV X 21 uA (63 kW)




Pillow seal with collimator
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le tracking from targe to 1St acc structure

401

101

-

41

11

05
02
0.14
0.1

position monitor 1 o ¥
Output Energy '
Sample 1/100 _
Time 0s 2 g
Particles 0

Maximum (Global) 2480.83 MeV
Minimum (Global) 0.00232887 MeV
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wake

trajectory

Input RF

CAD model
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position monitor 1
Output

Sample

Time

Particles
Maximum (Global)
Minimum (Global)

Energy

1/40

0s

0

2672.18 MeV
0.000357386 MeV

g

noaBNBHELHEEHSRIIBRE & S8
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KEK Injector linac and SPF

H
C~ (for HER injection)

€" (for positron prodution) 1st Switchyard Damping ring

T} electron source ,
— Hzg 2nd Switchyard

il ; ' =
\ positron source positron source

Slow Positron
experimental area

=N

Slow positron Linac

(SuperKEKB) (KEKB)

Slow positron extension area

(= e SuperKEKB HER

3rd Switchyard SuperKEKB LER

< >

Only a few tens meter
In the same tunnel
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SPF upgrade plan

Existing target

New target

Experimental
hall

S-band linac
50 MeV, 550 W, 50 Hz

Current

Low -energy

energy 0.05 GeV
Beam power 0.50 kW
Repetition 50 Hz
Pulse width 1ps
Ave. current 10 pA
Slow-e* 1x10%/s
intensity

3.5 GeV
3.5 kW
50 Hz
Single x2
1pA

hlgh gradlent linac After commissioning, it will
1 GeV, 50 kW. 50 Hz be extended to the space
where the existing linac is.

Similar parameters

ILC

H h-

Gl Current SPF | SuperKEKB SLC (conventional) ’ LLNL
ngh energy (achieved) (design value) (achleved) (design value) (design value?)

 33Gev]l 3Gevi  0.1Gev
1 1

27kW |1 74 kW | 45 kW
1

120Hz |1 100 Hz ! 300 Hz
1 1

Single ESingIe X 66 i 3us
1 1

0.8 pA L-:\- 24 pA ] 450 pA

““““““

100 x 108 /s
extrapolation/simulation [RPSPRTNEW)

Present
(design value)

100 x 108 /s

$16M plan
proposed for
mid-term project
in KEK in 2021
Strong support
from user and
community

Many synergy
with ILC and HE
accelerator

One of best test
bench for high-
gradient
accelerator

Not approved
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Courtesy of K. Wada

Application of the SuperKEKB positron source technology

Reducing the angular spread qg%gsrﬁgtluilgow posﬂropr;lt)eam generation @SPF )
by a flux concentrator (FC) ceooe product,on Moderator
(I W thin film (25 pm thick)
(50 MeV) e 0 o o
Alow-positron beam

mono-energetic
o o0 o e positron beam
. o o0 +

K’ Ta atom _4mm. (Fast) e" re-emission (3 V) due to the

;irggig spread g t/ ‘ negative work function
Small onverter = Re-acceleration to 0.1 — 35 keV
angle spread \ Ta plate j

In this project ...
| |

[r— r— p—

RF cavities

(1 GeV) @ L

Faste™
—-

We will first Slow down the fast positrons

in the same way as SuperKEKB
Slow et and then let them go into the moderator
ee——
Converter E A A

0.1—35 keV v
Moderator . 3 -
- Improving the slow-e™ conversion
) efficiency of the moderator
‘ } l by a factor of ~50
E E Historic breakthrough in the
Slowing down slow-positron beam technology!
through the cavity

Chemerisov et al., International Workshop on Positrons at Jefferson Lab, AIP Conf. Proc. 1160, 87 (2009)
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AIST (National
Institute of Advanced
Industrial Science
and Technology), 10
km from KEK, has
another slow positron
facility.

Collaborating and
proposing
development of small
positron source to
replace isotope

SPF in AIST

AIST
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Advanced beam measurement Group

Beam Measurement Group
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> Organization > Research Institute for Measurement and Analytical Instrumentation (RIMA)_ = RIMA Research Groups > Advanced

RIMA Top
NMIJ Top

AIST ANCF

Japanese

The Advanced Beam measurement group specializes in the production of X-ray, positron and neutron
beams and the development of advanced measurement and characherization techniques using these
beams. In particular, our technology is used for materials characterization and to contribute to a safe
and secure society. We are mainly focussed in developing techniques in the following areas;

1. Development of advanced measurement and characterization techniques using positron and neutron
beams. We also promote the use of our developed techniques in the wider community through open
access to external users (see below), commercialization of equipment and standardization of
measurements.

2. Development of compact X-ray sources using nano-structured carbon field emission cathodes. Using
these compact, low-energy consumption X-ray sources we are collaborating with industrial partners to
explore new applications for X-rav baced analvaic o

3. Development of radiat
novel radiation dosimete!

Compact X-ray source mounted on
automated anaysis of industrial p



From SuperKEKB to ILC, FCC, CLIC, C3, CEPC...

There are many common and similar tasks.
o  Experience in SuperKEKB will be useful for designing positron source for ILC.

o  Since the number of people in this field is not large even all over the world,
collaboration with other projects like, FCC, CLIC, CEPC etc. is important.

o  Collaboration with non-accelerating institute is also important.
A new group launched in KEK in Sept. 2022

o  Positron source and beam dump for ILC

5 year grant for ILC time-critical component will be start from FY2023
o  So-called pre-pre-lab

o  SRF, nano-beam, particle source

Partners

JPARC (muon, hadron target), RIKEN (heavy ion target)
NIFS (SPS)

US-Japan program with SLAC and JLab

FIJPPL

ITN (international technology network)

Another framework?
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