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Introduction

A A test accelerator for theoherent terahertsource
(t-ACTSat Tohoku University has been constructed

I to generate intense coherent teraher(ZHz) radiation
from sub-picoseconcelectron bunches

I anadvanced independently tunable cell$C) thermionic
RF gun consisting of two uncoupleavities wagroposed

Thermionic . Isochronous Ring
ITCRF Gun

Accelerating Structure

Layout oft-ACT$roject at TohokuUniversity




Introduction
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A electronbeam will be introducedrom the 920 e
RFgun intothe bunchcompression system —

A To obtain extremeshort electron bunch

production
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CherenkovRadiation

A one of diagnostic tools to measure electron energy
(electron velocity corresponds to openiaggle ofCherenkov light)

A Cherenkov angle contains information of the particmlergyl 3 > 'l/-n_.(w)l

‘cos 0. = 1/n(w),{3‘

A aerogel(refractive indexn =1.05) =radiator
A numberof the Cherenkophotons can be enough to
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Linear Focal Cherenkov Ring Camer:

novel method for longitudinal phase space distribution measurement

\
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w € with sameEnergy> photon with sameCherenko\angle

w{ LISOA L f a ANNRING YY AGNINENND f S

0 FocuXsameCherenkovAngle photoit onto one certain Position
W (different-CherenkovAngle photoig givesLinearPosition(focal line)

w StreakCamera

. wdirectly observe longitudinal phase space distribution
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parabolic curve

mirror

~ ~A Parabolic curve : reflect theTurtle-back mirror _~".
photons having theame
Cherenkov anglen a

L s certain position

> y \A Sphericaturve : designed
for symmetry due to
Cherenkov congd focus | &
Cherenkovight on the

X< “/  beam axis)

2 2 1 2 A 2
A SurfaceEg|" ™Y —leggs g =0

A = 2x(focal length of parabolic curve)

e.g. A =60cm (this number relates emergy dependence at focpbsition);

mirror azimuthal size= 36 deg(corresponds to number of photon that

can be observed)




Optics for Measurement
A dGidBlll ©OF¢ YA NNENT
(e.g. A=60cm
I focusthe photonshaving thesame 1y
Cherenkov anglen a certain
position
I gives docal line on thes-axis
A 2 off-axis parabolicylinder mirrors
(e.g. focalength= 10 cm)

i transportphotonsoutside the € beam
radiator chamberlnd confine again : o

i focal line of % parabolic cylinder mirror =sifocal line St Focal lin

i focal line of 29 parabolic cylinder mirror = "2focalline

‘ 6 F&:aj lme
2nd Parabolic mirror

1st Parabolic mirror

2" Focal line

corres onch to
E+dE E EdE

A focalposition on the focaline| (%) = An? (1 -

I energydependence at focal position ~ 24«8\Vmm aroundelectron kinetic
energyof 1.870MeV

A If entranceslit size of the streak camera +18n
. electronkinetic energyrangeof 1.870+ 0.034MeV can be observed at once



Energy Resolution Factors

A Transversemittance
I Beam size>radiation area> Cherenkov ring
i Beam divergence> change direction dherenkowvad.

\ 1. a (0 dz8lli ©OF ¢ canAoNNE N
beam focus CherenkoRingfrom
same electrorenergy to one
. point

radiator - “agiation area & direction 2. Direction of each electron

of Cherenkov rad . . .
A Thickness of radiator ggcr::te\;\/shicl(:l;egg:\cn;;;?fsrenkov
-> Cherenkov ring _ _ _
information of the particle

energy

between 2 mediums



Beam Transversemittance

201.5 ; ‘ , 1
| energy dependence at
Detector screen ..
201 | focalposition ~ 22.&eVmm
200.5 | Its size is proportional
%’g | to energy resolution by
= % 208 energy dependence
>
‘_i 199.5 | Consider 1x(standard deviation)
2 . Energyresolution ~3.78keV
S | 1
_§, 199 1 I '| o =0.166 mm i
< Wi - about18  corresponds
198.5 | LAl | | L
472 4725 473 4735 474 4745 475  to entrance slit size of the
focal line s (mm) streak camerg3 mm)
- seems satisfied

Detector screen

Energyresolution ~5.20keV
- not much different from
above case

To focus beam properly ca
enhance energy resolution

Numerical ray t@ng

focal line



