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Abstract

Terahertz(THz) waves are produced by exposing a target medium to electron beams travelling at relativistic speeds.
Cherenkov radiation is released at a different angle to the direction of travel of the electron beams. The radiation becomes
more coherent when the electron beams are tilted to match this angle. This Cherenkov radiation angle differs according
to the refractive index, thus the tilt of the electron beams must be controlled to match each target medium. At Waseda
University, research on generation of high-quality electron beams using a Cs-Te photocathode RF-Gun takes place. By
using a RF-Deflector, which was originally developed to measure the bunch length of electron beams, the deflection angle
can be manipulated. The THz wave intensity was successfully increased when the electron beam deflection angle was
matched to the Cherenkov radiation angle. Also, the frequency spectrum measurements and spacial resolution
measurements have led to the evaluation of THz waves. These results are important guidelines towards the generation of
high-intensity THz waves. At this conference, the principle of generation of coherent THz waves using a RF-gun and
results on the characteristic evaluation along with future prospects will be reported.
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Figure 3: Layout of electron beam line.
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Figure 5: Relation between deflection angle of electron
beam and coherence of THz signal.
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Figure 6: Relationship between electron beam charge and
THz signal with use of 0.5THz BPF.
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Figure 7: Setup of Michelson Interferometer.
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Figure 8: THz Spectrum using 0.5THz and 0.3THz BPF.
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Figure 9: Total Spectrum of THz waves produced.
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Figure 10: Experimental Setup of Slit Scan.
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Figure 11: Result of Slit Scan (2.0mm slit, 0.3THz BPF).
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Figure 12: Summary of measured and calculated Contrast
Ratio according to THz Wave Frequency and Slit Size.

6. FEHESERDEE

L2 E— A& 2 5 LT — 7 v M
IR 5 TCabt—L U MeF =L a i 21587,
AFEBRTITEY HL7- THz Yo ZEf 45 fRbeZit 4%
72D AV R AF Y W T=a R ANRINE & F i L
770 TN IFIFTEARI WS R R BED S DL TUVND
ZEMRERES NI, EUCEREEFHEME O N T AR
2B —F T DD ER ST,

ASBIL A RO RECHAL Y TV R EE LT
72O TEOAL T DBDHA A= 7RIk 32
FETHD, IHIT /2y —7 Mg 28K L, THz
WD 7 FIVEEEE O iR k95,

SE R
[1] T2ERES VEEE—, 77~V O R LI ,2005.
[2] A— Lt SFNBGE, 7T~V i, 2006.

[3] TEHE TR INEGETE— AL Dae—L T IL

‘j‘/ci‘ééﬁilé(ﬁ??/\w“/mﬁﬁﬁ%,ﬁm NS
,2016.

[4] REARHES M L AETFE — AL Da—L 2 F THz &
BRSOV e AT LB 38, LA FORZAE 15 3C,2012.

[5] TOPAS®ERIRAL 7 (> 2R~ —(COC), RV T TAF v
7 ARF &AL https://www.polyplastics.com/jp/product/
lines/topas/general_j.pdf

- 740 -



