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GENERATION AND MEASUREMENT OF ULTRASHORT ELECTRON BEAM FOR
APPLICATIONS
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Abstract

Femtosecond pulse radiolysis, which is a powerful tool for the observation of electron-beam-induced ultrafast
reactions, has been developed in ISIR, Osaka University. In order to improve the time resolution of pulse radiolysis,
electron beam diagnostics based on coherent transition radiation from electron beams were studied. Applications of the
electron beams to ultrafast pulse radiolysis were discussed from the viewpoints of S/N ratio and time resolution.

. Oooon

gobobooooobobooooboboooooo
(L0 0obo0ooboobbooboboobog X
goboooboobboopuobooooboo
gobooboooboobobooobooobgr ps O
oob 1 THzODOOODODOOOOoOOooobDoooo
goobbooobobooobobooobobboo
odise6l000dooooooobbononogoa
goobboooboboooboboooboboboo
gobooooboobobooobboMdiboooboo
gooobooboobboobooboobDbo
gobooboooboooboooboon

oooboboooobobboooobobooooon
gobooooobooboboboobo 10 O0O0D0O
goobbooobobooobobboooboboboo
goobbooobobooobobboooboboboo
goboooooboobOo~100fsO000D0O00OO
gobooooboobopRpbobbooboooboo
goob0Opuoooboboogo<1o0 s 0D0OOO0O
gooboboooboboooobboooboboo
goobboooboboooobboooboboo
gboobooboobboobouobooboboo
gobooboboooooboooboon

oobooboooobobboooboboooooo
goobobooobobooooboboooooboboo
goobobooobobooooboboooooboboo
goboooobgoooogboobobooboo
goobooooboogubbooooobooo
gbooboooboobbooboobooooDbo
goooooooopio1obbbbbbooogg
goobbooobbooobbooobbbgo
goboobooboooobooo

# koichi8 1 @sanken.osaka-u.ac.jp

2. 0o

21 O00000DOOOOODOO

goooboooobbooobobboooooo
O RFOOODOOOOR3SIDOODDOOOOOO
gooboooobobboooboboooooboboo
0000 RFOODDOODOOOODOOODODOO
goobooobobbooobobooooboboo
gbooobodon0o vvioooooobooobooobo
gboooboobobobobooboobo uvag
g0oooboobobobod~0.6 mm FWHMOODOO
gooboooobobobooboboboooooboboo
obob0O pCOO0OD0DOO0ODODOODbODOOODbODOO
gooooboooomuobbooboooboo
gbooooboooobooEooobooooboo
ooobooobobbooboboboooooboboo
ooooobooboboooboobooobooboo
Ob0ooboob~40~30MeVOOOODOOODOO
obooboobooboooboobobooboon

21 DODO0OOOOOODODOOO

o0oobobOoobOoboboOoboobobOobooo
O0o0O0o0o00obOOoo0oOobOobooobOobooon
oO0obO0o0oO0o0obOOooO0oobobooobOobooo
oooooooogplo11boooobogoon
O000obOoOobOobooooOobD 1oooooobo
ob0obOOoo0oobOooooboboooboobooo
O l@000mooooboooobobobooon
000000000 (@ODO0ODbObOOob0Oob0Oo
o00bhOooooboobooomMmhoobOoboOon
O000O0o000bOO0OO0o0obOobOOoobOobooon
O0obO0o0o0o0obOOooO0oobOobooobOobooo
O0OO00oDbOoobooooo@es)yooooooboo
oooboMm)ooooooboomMmseyoooOono
o0o0O0o0o0o0bOOooOO0oobOobooobOoboo
O000O0O000DoO0O00DbD0O0O sigoboo
(Infrared Laboratories Inc.)OJ 0 O O O O MCT(Mercury
cadmium telluride) 0 0O 0O (P5274-01, Hamamatsu

231 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

Photonics) D 0 000000 ODOODOOOOOOOO
0000000 Bolometerd O0OOOMCTOOO
Ohbobhoboboboboo@es)yuoooooo
o0odooO0oOo0oodooooooooood
ooo0obOoboOoboobobooboobo siobo
HRSH OO OOOOOOOOODbOOoOoObOoboDbOoo
o0o0d0ooOooOo0oodoooooooooodg
o0o0dooOoooOoooooooooooood
o0o0dooOoooOoooooooooooood
o0o0dooOoooOoooooooooooood
O0o0d0ooOoooOoodooooooooood
000bOooOOobOoDoOoD0o00nD 1vyobobo
goooboobooUubOo1l1kHzOOOOOODOO
O O (IRS, IRS-001C, IR System Co.)0 OO DO O OO0
000000o00oo0oOdoooooooooodg
000000000o0oOO0oooooooooog

dooooooopoobooo~ooO(@mooy)yoooo

oooDbOoOooooObOOoOooDbooooobooOoo
(JSC-3, Japan Sensor Corp.) U U U0 O OO OOOONO

i(a) Ml Electron i (b)
! beam | i i
i : i I\ C i
iwindow TN b io o1
/ \
1 M2
OAPI1 | )
[Hz-
wave OAP2
\
M4 "\

5
|

BS

HRSi

(0.38um)

" ||‘
(%

Figure 1: Michelson interferometer for the measurement
of (a) electron beam and (b) infrared source. M denotes a
plain mirror; OAP, an off-axis parabolic mirror; BS, a
beam splitter; MCT, a mercury cadmium telluride
detector; IRS, infrared source; C, an optical chopper; I, an
iris.
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Figure 2: (a) Interferograms and (b) frequency spectra for
the infrared source in the vacuum. The top and bottom
data show the results using the MCT detector and
bolometer, respectively. Factors and offsets were adjusted
for comparison.
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Figure 3: Interferograms for three different accelerating
phases in the linac. Lines denote fitting results using Eq.
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Figure 4: Interferograms for two different bunch charges.
The top and bottom data shows the data at bunch charges
of 0.7 and 2.1 pC, respectively. Lines denote fitting
results using Eq. (2).
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