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Generation of high-frequency modulated THz electromagnetic wave and application to highly sensitive measurement of water content

PRAR « HRET ORHRS. MREE, FAY
Graduate School of Eng. Sci., Osaka Univ., O Takeshi Yasui, Toshiyasu Mitsunari and Tsutomu Araki

29a-P8-20

t-yasui@me.es.osaka-u.ac.jp

THz BRI YEiE (THZ-TDS ) 13, #IEEESOREMERALHC, FHERE S RRMREZIAD & LT EMIC B 3 LLFRE LTSN
B, ERAFAEIC BV TEEXERMAER EOY YT VI TR, L—¥—/ A XOMER S, MHz A—F—OFEERCE BTy I A VRIEAEE LY
(] . R THAEGERERT (AOM) THEEWI BT LICLD EEEE THZ BRI 2B T b, BERE S BIC £ 5 R TV ANORIMHED D
AOM K5+ 78— 5 DBEHFEE/  XOBEFIHEL L5,

AFETIE. YA v FRFE THZ BRBASE L L TRV BBE0H LV aRERIE L LT, ARy FRTFONRATAREIIEH U, $7abB, THz
BRUEOC— ZEH /3 7 ABEICH L TRIBRET BT L E2FIMT 2 &, NA

FABEAGELRAT A AR ELATH BBE BB ENTES, 15 30 )

B, 87 ALHA (AEI100kHD) TRy ZARHNAA v FHTND 5 ] 2 ' i ET

O THz EREEORMEIES. InTekRIL > TEOY VTV THIE e S gzol ] o

300ms) L7zbDTH 5B, & bic, THz-TDSEDBSRBLANO—FlE LT, 3 3 Bt FIc 3.5

k54 T7— ROSHEKSBEY E—F THEEME Lz, K20, 75 XS S % 10! R E %

YRE Y F A —ROEBARY ML L, EES L TEIEEF (00%RH) I 3 g

1.5 BRI L 7 OBEBR R ML OHBERL TV S, 007TTHZIEBF 3R & i

WhsEEASBRERBE S L. 11.3mg/em? Lo, 3 i is o % ool —
AFIE, 2 ALRBRRAR U 0= H B 2 RIUME & b BBz 2y Time (ps) oy "

o B THZERER OB AT M2 A5 RSB RE b

[11Y. Cai et al, Appl. Phys. Lett., Vol. 73, pp. 444-446(1998).

O—b—-BADEBARY ML

903-P8-21 THz BHEEMLV A > TOLRABRBE=F Y VT LRTLOFR

Development of in-process monitoring system of paint fi Im using THz electromagnetic wave
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The characterisation of granular materials with THz radiation
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Granular materials are interesting objects of physics, displaying at the same time properties of the liquid and the solid state. The properties of granular matters are
also of practical interest: A customer may want to understand why his newly purchased box of corn flakes is never full, and the producer may want to know what he
can do so that the box arrives as full as possible. But just as chaos, granular materials have long been neglected as objects of research. Theories describing the
transmission of electromagnetic radiation through granular matter have only recently started showing good agreement with experimental data [1] and experimentalists
have long relied on destructive techniques for determining the density of a powder. Knight et al. have used a set of 4 capacitors to nondestructively investigate the
powder density in a cylindrical column with some local resolution[2]. THz radiation can sample the same information with a much better resolution of ~ I mm.

As an example, we filled a plastic box with wheat flour and knocked it on a table from a height of 3 cm 100
times in order to achieve a certain level of density relaxation. The powder volume decreased by 30 % during this
process. The sample was then inserted into a THz imaging chamber, and vertical scans were recorded. Figure 1

~ shows the pulse arrival time depending on the vertical position below the top surface of the sample. The time
difference between top and bottom (16 mm vertical distance) amounts to 1.4 ps corresponding to a difference in
refractive index of 0.060. The average refractive index is ~ 1.4. The refractive index is related to the powder
density. Our result shows not only that the refractive index is greater at the bottom than at the top, it also shows
that it increases more strongly near the top surface than in greater depth. The THz amplitude varies accordingly.
Atthe bottom it is 20 % less than at the top.

[1] Kawato, S., Hattori, T., Takemori, T., Nakatsuka, H.: ‘Short-range interference effect in the diffusion of
light in random media', Phys. Rev. B, 1998, 58, (10), 6180-6193.

[2] Knight, J. B., Fandrich, C. G., Lau, C. N, Jaeger, H. M., Nagel, S. R.: 'Density relaxation in a vibrated
granular material’, Phys. Rev. B, 1995, 51, (5), 3957-3963.
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