ULTRASLOW |
MUON
MICROSCOPE

Tuning of
the ultra slow muon beamline
by utilizing ionized hydrogen

ADACHI, Taihei (KEK)

August 27, 2014
NuFACT2014



Content

* Overview of the ultra slow muon transport system
* Commissioning by using thermal ionized Li*
 Commissioning by using laser resonant ionized H*
* Schedule



Overview of
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transport system
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Schematics of the ultra slow muon beamline

J-PARC 4 MeV p* beam

N

Hot - W ¢

“a

H
Thermal Muonium —»

(Mu; pre) . o6 ¢
Lyman- « laser A o

Muonium generation

Ultra Slow p*

4p55p e
() [
g \820 nm —
W
l(.’\]‘- 355 nm
~ 2p
- 122 nm
. 122 nm
g
@\
. Is

4p6 Kr Muonium (Mu)

| J-PARC 4 MeV p* beam

l

Hot - W
Lyman- a laser ‘/
——a o Thermal Muonium

Eq g\ Ultra Slow Muon
(>4 [E<]

= | =

| o]

Transport
1 SR spectrometer




Overview of the Ultra slow muon transport system
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Beam Detector: MCP (Micro channel Plate)

EQ4 EQS

MCP #1
(Single Anode)

e Count number of particle
e Destructive
Put in beamline when use

ED

T = 3 -]
AN 11 | =
171 A

Slit
Manitor ~ F3A

MCP #2

|
|
|
# |
I |
|l
|
| 19" Rack
| H (570x710)
I |
F3B ™. !
Monitor ™.~ ! H
‘ HV Platform
=14 (2600x3250)
¢ |
wvig
Fan Insulator,
N EQ1 slit Einzel | Jtos
I EQ0  EQiz  Monitor Lens —E
ol £\ F5A
it i
- A i e - HL:
\'l == .'.-_: ey .
Hi EB3A - ;
== == | '
Gvan G| .
. =P o
8 1] il 16 .__‘
MCP #3 2o
i
iz U1A Area

g

MCP #4
(Delay-line Anode)

I /
=~ Taget

LC PS
(1200x620)

o

19" Rack
(570x710)




Commissioning by using
thermal ionized Li*
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Picture of a set of slits

Position Resolution: 0.1 mm
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Measurement at Sample Position
by using a MICP with delay-line anode
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Commissioning by using
Laser resonant lonized H*



Measurement of Laser lonized H*
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Schedule
ugust | september | October | November
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summary

* A part of ultra slow muon beamline is installed.

 Commissioning by utilizing laser ionized H* is on
going.

 The first ultra slow muon beam at J-PARC will be
created at next November!
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Frontier of Materials, Life and Particle Science Explored by Ultra Slow Muon Microscope

“H atom laser ionization” at MLF of J-PARC
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Frontier of Materials, Life and Particle Science Explored by Ultra Slow Muon Microscope

“H atom laser ionization” at MLF of J-PARC
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