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Abstract

Comparison of terahertz (THz) spectra of filament-type infrared light source and coherent transition radiation (CTR)
from electron beams was performed. In the measurement, a Michelson interferometer with bolometer and mercury
cadmium telluride (MCT) detector, which enabled broadband THz detection, was used. Time-domain THz electric field
measurement using photoconductive antennas (PCA) was also proposed for beam and THz diagnostics.
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Figure 1: Michelson interferometer. (a) and (b) denotes
measurement schemes for infrared light source and CTR,
respectively. IRS: filament-type infrared light source, C:
optical chopper, M: plain mirror, OAP: off-axis parabolic
mirror, BS: beam splitter, IRS: infrared light source, I: iris,
MCT: mercury cadmium telluride detector.
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Figure 2: (a) Interferograms and (b) frequency spectra
measured by bolometer and MCT detector for filament-
type infrared light source (IRS). Factors and offsets were
adiusted for comparison.
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Figure 3: Frequency spectra measured using (a) bolometer
and (b) MCT detector for 490-pC electron beam generated
by picosecond UV (ultraviolet) light. Frequency spectra
measured using (c) bolometer and (d) MCT detector for
8.1-pC electron beam generated by femtosecond UV light.
In (a), (b), (c), and (d), gains of amplifiers were 1, 10, 200,
and 100, respectively. The averaged data using 5 sweeps
were shown.
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Figure 4: Frequency spectra measured using bolometer and
MCT detector for filament-type infrared light source and
CTR from electron beams generated by picosecond or
femtosecond UV pulses. Frequency components denote
the frequency spectra corresponding to the Fourier
transform of the interferograms using voltage output in
unit second and unit of Vs. In the comparison, Eq. (3) and
Eq. (4) were used.

Table 1: Comparison of CTR

Pico- Femto- ratio,
UV pulse
second second ps/fs
Charge [pC] 490 8.1 61
Peak component
Bolometer 1.3x10°! 8.3x10* 162
MCT 1.9x107 2.8x10°8 7

5. TINLYEBISRE DALY

<A TR I B I BRI O R E VR E S
DM, BRI EEGHE T - Th ., BIRITRE DT,
KA T 4 T RXIMVDNIPE, CTR DRV —H|
FEHIHATRE THDHEHE 2 HIVD, Figure 512, CTR D z
IRf ] I 7 7~ L B GRS &t A&7, Figure 5
(@) TiX. FEthA i S5 2 L T D03, e R
(et 1t 85 D S50 F6 s BEEfE EFL O 2 5O R-SOALE I
TN IREREG I AR E) 2 0E LT, AR mIILEeE 8
mm DK ALARET 7 F (PCA) [15]1&%E L, K-
J7a (R X x J5710)) OFEY % i 2h = TR Y T RE
TR EE LT, MH., R IEZ TR L 727 = AN —
H#— (800 nm. 370 mW. 1 kHz) % PCA |[ZHRSTL7-, L —
P — DRI IEZZE L EE PCA 2BOE (BE) H
NEFEHELIZ, PCA OLE x = 0 mm L —PF—KRA
ZTHENIS A CTR N EET H T HEDOALIE ThD, PCA
DIEFIRENERAEENT-DIL x = +6 mm DN {ET

BTN, TI~NVYELGORM T a7y AV E2IE L,
Figure 5 (b)IZ/R 3 X912, BB — LD &4 370 pC
75 19 pC DS TH, 77~/ B O IR ] Ik
DIEREIGDHZEMATRETH T, £7-. PCA DI 53R
L, B —LEMEISFLT 1 RISHHT DA
EITHIELLMN Lot Atk EIGRIE ., REHfEIK
MHD CTR DL —HEIZ OV THRFTT 5,

(@)

Electron
beam

x Photo-
A conductive
Window CTR { antenna
: (PCA) Femto-
b
EFL I second
76 mm laser
EFL
191 mm
$
To interferometer
(b) Ch C
8E-8 arge (pC)
6E-8
2
> 4E-8
‘®
C
2
E B8 T 19, x4
OE+0 L L L

0 2 4 6 8
Time delay for fs laser [ps]

Figure 5: (a) Time-domain THz electric field measurement
using photoconductive antenna (PCA) for horizontal
polarization component in x. (b) Time profiles of electric
fields for four different bunch charges at x =+ 6 mm. The
averaged data using 5 sweeps were shown. Factors and
offsets were adjusted for the comparison.
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