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Abstract

A test accelerator for the coherent THz light source (t-ACTS) has been constructed at Tohoku University, in which
the generation of intense coherent THz radiation from sub-picosecond electron bunches will be demonstrated.
Measurement of initial electron distribution in the longitudinal phase space produced by an electron gun is crucial for
stable production of very short electron bunches. Therefore LFC (Linear Focal Cherenkov) camera has been proposed
for measurement of longitudinal phase space distribution directly. A thin silica aerogel in the vacuum chamber is used
as Cherenkov radiator for the LFC camera. Absolute value of refractive index of silica aerogel is crucial to calibrate the
electron energy observed by the LFC camera. For this reason, we measured it in both the atmospheric pressure and the
vacuum. According to measurement results, the refractive index of aerogel in the vacuum diminishes by 0.36% from

one in the atmospheric pressure.
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Figure 1: Solid lines denote the focal positions calculated
using Eq.(2). Dotted lines indicate those derivatives of
the focal position with respect to the momentum. If
refractive index differs by 0.5%, observed electron
energy is changed more than 200KeV.
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Figure 2: Schematic view of the interferometer for

refractive index measurement. Silica aerogel is placed in
the vacuum chamber with a rotary manipulator. It is
possible to rotate in vacuum. The light source for
interferometer is a diode laser with a laser beam
expander. The photo detector is photodiode with an
amplifier. Output signal of the photo detector is
measured by Analog Digital Convertor (ADC).
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Figure 3: Silica aerogel is supported on a holder made by
SUS304 in the chamber.

Stepper motor

Figure 4: Photo of measurement system.
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Table 1: Measurement Result

REUE L2 2y
(3 X 105Pa)
PTT 1.0448(13) 1.0440(20) 0.0008(23)
FF2 1.0488(6) 1.0450(6) 0.0038(8)
SR 1.4974(53) - .
5. F&ED

LFC 71 A CTOMEFRMMZERE D= DT =
Va7 eRAEREMNKE LTHERT VY T
2 7L O KGR NEZE R TOJEIT =R OFMN 21T -
7o TOREER, HYEDOY Y AT a it K
KB & LEZER Tk, BT MENTE T 5
ZEMGyinotc, LFC B AT T, Fx L a7g
FEOETHEECEE L ELZZ T H0F= 1L
F—OHEEThH D, V7 2 ORIFRIIKRK

- 727 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan
PASJ2014-SAP085

JE& B LEZEHR T 0.36% BREKRTFLTWSDZ L
NHERTEN, ZOfE% LFC 7 A Z 1M+ 5 L,
MEIZEL > THELNLD T RV X— O E N
200keV FRIEH 72D Z L2 BR L, WERKE D S
LRERMEE D, L, BTy Y7
o ZVOREITREZRE L, LFC I A T DT R/LF—
KIEZAT O BRCEZh o iR E A+ 5 2 & T,
B E— AR X —DOHMEOME 2 M L85
ZENMHERLEEZBND,

B
AKAFGEDO—ER1L, ISPS BHFE 25790078 DBk %
2 bOTY,

P

[1] H.Hama et al., N. J. of Phys. 8 (2006) 292.

[2] H.Hama and M. Yasuda, Proc. of FEL2009, (2009) 394.

[3] AR fL 25 11 [8] H AN F 242 (SUOMO2)

[4] T. Tanaka et al., Proc. 27th Int. FEL Conf., Stanford (2005)
371.

5] H.Hama et al, Proc of BIW10, (2010) TUCNBO03

[6] K. Nanbu et al., Proc. of FEL2011, (2011) 576.

[7] D. Richter et al., Measurement of the refractive index of
silica aerogel in vacuum, NIM. A 513 (2003) 635.

- 728 -



