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Development of the proton beam control technology by the laser charge exchange
for the ultrashort pulse spallation neutron source
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The purpose of this study is to collide the circulating high-power laser
light with the negative hydrogen ion beam and extract the proton beam with the time structure
according to the circulating number. For the first step, we develop the laser optical system that
combines the high-power laser source and the optical orbiting ring. The vacuum vessel with viewports

and convex lens for focusing were installed in the circulating laser optical path through the air
at this time. Then, we obtained the data such as positions of the laser light under controlling its
position with the high accuracy, and confirmed that the no damage was found with the high-power
laser light for a long time. As a result, we have developed the laser optical system with a

predetermined performance.



1ns 1 MHz 100 MHz

1w
1064 nm 20 40WwW
(1) 1064 nm 25Hz 1
1.6J 4.8 ns 1.2m 4 ns
0.25 GHz 2
1 2.5mm FWHM o
1.1 mm 250 kW
400 MeV 3W
2 1 A2 = N—
- ROMHL—F—HF G ICA
== Q/uc;)_ KSSTHERDTD
A2 L == (out)
i L—H—% Gn)
4 4
)



+ 50 um

(4) 1064 nm 10 J/cmz 140 J/cmz
2W 1
80mJ 20W 1 0.8J
333
J-PARC 7 168
(¢D)] 9 mm
FWHM 1 1
2.5mm 2
ARyhEE AL S 2x8
HE ASHE ®iR AR MR
W | GERER) (28) | mamE
M2 Alpm) | Dmm) | fmm] dlmml | wlmm] | 6lmrad] | b [l
1 1.064 9 1000 16.61 0.1505 2.5000 250 555.56
300mm 1000 mm 1.064 9 700 2373|| 01054 25000 357 388,88
25 mm 1.064 9 500 33.22 0.0753 25000 5.00 27178
30 cm 1.064 9 300 55.36 0.0452 2.5000 8.33 166.66
500 mm
(2) 1064 nm 632 nm
+ 50 um
1064 nm
632 nm
7
2

nm®O L —F =3

54 nmdDL —F =

2
3) 10 J/cm?
80mJ
1
3
4
1.9 22 mm
80mJ 0.0296cm2 0.8J
0.8 J 89.6 J/cm?2 5 6

4%

0.0359 cm?

1

ExmoL YL

]

1
140 J/cm?
0.8J
7 8mm
4
12ns 4
80 mJ 10.9 J/cm?
+ 50 um




(& 80 md 20W)

4
50 T T T
80 mJ (2.0 W)

= 0.8 (20.1 W)

g ! . 10

1 ———

- =

#H =

Q S

10 %_L

5 =

=i N

= H 80 mJ (2.0 W)

# = 0.8J 42(1:1 w) ]

0.8 L : 1 !
0 40 80 120 160
fREtEE (h) PREIEERE (h)
5 6
(4) 1
10ns
7 168
7

0.25 GHz 89.6 J/cm2

7 140 J/cm?2

(®)



IR






