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Projection type imaging mass spectrometer using polarization-time mapping is
investigated. Mass resolution determined by the precision of polarization direction is improved by
introducing a high-speed phosphor, an image diode maintaining the spatial resolution, and a
calibrated polarization image sensor. Combination of simple extraction electrodes and Einzel lens
can project ions with high spatial resolution with moderate mass resolution based on the ion
trajectory simulation with SIMION software. A time-of-mass spectrometer with high signal-to-noise
ratio and an ion momentum imaging method using even-driven image sensor are developed.




LIAD
LIAD
€Y
1 — AT
‘ o« BERE
o KETR
100 pm® MCP/ J— ERELT
50 = .. ~— MCP/phosphor
1 ns P47 2
MCP N M
— BEA
PLZT Gz m RN A
PLZT Y
e M,
L — =R 1t
Rt " )
4 e S
1:
@ -
3 MCP 100 pm
CMOS
MCP/

MCP



®

*

¢y

Parker
2

= 1000

(FWHM)
2(b)

0.151 mm

0.150 mm

@

MCP

MCP
z
X, ¥y
2(a) m=
w = 500 m/s,
60°
Yo = 0.150 mm
Yo = 0.151 mm
3
MCP/
MCP
390 nm

ns
SIMION
Ar=1 um, m/A\ m> 1000, 100-1000
X, ¥,z 3
3D Spatial Map Imaging; 3D-SMI
Wiley-Mclaren
Eppink- "
m vp = 500 m/s 500 m/s (FWHM) Angle: 60 deg (full angle) e
GND I o - Mass = 400
400 m
500 / Yo =0.150 mm vs 0.151 mm
m/s
—_——
Yo =
Y = 2:
(&) m=400, 1000, (b) m=1000 Yo =0.150,
Yo =0.151 mm
(a) (b) 'bratn (0.2 deg std.)
140x 10" g ; Wit ::§
R v+~ I I o
\f:; 80 - ’ 0 10 20 30 40 )
g 60 ()
MCP ] §
20 3
- H
o o s
AoLP (deg)
3:
410 nm
PLZT ggg AoLP
(c)



3) Amplification spatial integration
Iwyt) ey eyt =Allyn) mp l\'({)://J(x.y.t)d.rdy

MCP/phosphor MCP in PMT Anode in PMT
ns Current to Photon Photon to Current

PMT

=n< Ethanol
*EtOH* (mjz = 46, gating MCP)

| |
4 | I .“l."‘.l‘.' qll«'!t!;}ll . IAhh

o 10 2

Mass

*

CMOS
100 fps

1 ps
10°® fps 1 kHz

MCP




49
2021
339-343
DOl
Okino Tomoya Midorikawa Katsumi 102
Characterization of polarization gating parameters for attosecond pulse generation using an 2020
imaging polarimeter
Physical Review A 23116

DOl
10.1103/PhysRevA.102.023116

13

Tomoya Okino

Development of multifragment 3D ion momentum imaging methods for investigating ultrafast dynamics

of polyatomic molecules

19th International Symposium on Ultrafast Intense Laser Science (I1SUILS2022)

2022

Tomoya Okino

Multiscale lon Momentum Imaging: Investigating Ultrafast Dynamics of Polyatomic Molecules

12th Asian Symposium on Intense Laser Science (ASILS12)

2022




Tomoya Okino, Katsumi Midorikawa

Development of multifragment 3D momentum imaging methods for investigating ultrafast molecular dynamics of polyatomic
molecules

37th Symposium on Chemical Kinetics and Dynamics (SCKD37)

2022

16 2022

2022

Tomoya Okino, Katsumi Midorikawa

Single-shot spatially-resolved carrier-envelope phase measurement of femtosecond laser pulses using an imaging polarimeter

36th Symposium on Chemical Kinetics and Dynamics

2021

Tomoya Okino, Katsumi Midorikawa

Development of M-cubed momentum imaging for investigating ultrafast molecular dynamics of polyatomic molecules

36th Symposium on Chemical Kinetics and Dynamics

2021




2021

Tomoya Okino, Katsumi Midorikawa

Multi-fragment momentum imaging of polyatomic molecules using an electro-optic light modulator and an imaging polarimeter

2nd International Conference on Photonic, Electronic and Atomic Collisions (ICPEAC2021)

2021

82

2021

60

2021




15 2021

2021

Tomoya Okino

Development of multiplex ion momentum imaging methods for investigating ultrafast molecular dynamics of polyatomic molecules

International Symposium on Recent Development in Atomic, Molecular, and Optical Science 2022

2021
41
2021
0
1
2021-110704 2021
0







