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Effective utilization of the terahertz (THz) region, which occupies the frequencies between light

and microwaves, has attracted significant interest from a wide range of users. The establishment

of a new THz frequency standard is requested for allocation of the THz spectrum among users.

NICT has studied key technologies regarding THz frequency standard, precise frequency mea-

surement, and dissemination. In this paper, we present the development of THz frequency stan-

dard and metrology.
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Stark shift with trap laser light with power density 23 kW/cm?
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PCA: photoconductive antenna; LNA: low-noise amplifier;
BPF: band-pass filter; HRFZ-Si BS: silicon beam splitter; 1/2:
half wave plate; PBS: polarizing beam splitter; DBM: double-
balanced mixer; and PZT: piezoelectric transducer. The part
of the system enclosed by the dotted line was set for
evaluation of the measurement precision. 2&3i#k [56] & Y &5
&o
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DYb 7 7 A /N—F— FEI L —4— (Menlo Sys-
tems Orange A) #¥ M L720 TOL—HF—0D f 1
250 MHz T® % 7%, TN % ZEALT 5720 DA



4-7 FISAIVYREREIERE

0.1 | ' (@) ]

fbeat1 - fbealz [HZ]
=]

Difference of

0 100040 20000 30000
Time [s]

Allan deviation

Averaging time [s]

19 (@ 280 THz AD V9 —TRES N 0.3 THZ ES DREIREZE
(b) 7S URHICKDRABRHEEE
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PCA1. (B) Instability of the RF synthesizers. (C) Instability of
one THz frequency counter calculated from the difference
between two absolute THz frequency measurements. (D)
Instability of one LNA.
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L0y ticwETH Y. FRRIBITEBEOLE - ME
FEMHEF O SN o —3 3 % L 9 12F# L 72, LNA
DELZMEZ LV EX19(BD)IC7ay ML, Z
WETHz 7 v 7 —OFHHIRR E L <—F%LTHBY.,
LNA OBSMENZRMWTHLI 2K LTV D,
LD IRMEE 2 LNA 23T 29 ¥ — MEFHREE K
ELTENL, HR2ZEEOR L2 MfFT L2 L8
T&. PCA NEBTONEF WSS ER MR ERN R e &
DY FAY I Z BRI WIS CHIR & L7z FHI R T % ffE R

TE2WREHELZER OND,
4.1.4 TSNV REREA Y 22— O EIREET A
S

215 O PCA THIE &7z 03 THz Ik JF W =0
B R% 77— % (X119 (a)) % 1000 S5 7 % 29 A D
NHRT— %y MZAEL, TNHOFHEE 71 v
ML7Z2DDHH20 TH S, ThnbBEEEDFY
il fr OEHERZE L, #2018 uHz & 25 uHz &
RSNz, 19 (bC) o545 & 912, THz 7
U —=DT Tyl TR EE R TEB Y.,
H R B £ 0 b R OEREOES W IHa e —
Ly M eE xR OAOMHMES S ZRNTHL Z L

141



4 RFERBITE

-
o

Frequency difference [uHz]
o
T T T T T T T T T

=l

i

L |

——

|

]

0.2 0.4 0.6
Frequency [THz]

21 YT THz % (0.088 ~ 0.645 THz) ICBIF2 THZ RIREIA D VI —D
T EIREET RIS
These points are the mean of the frequency difference
measurements. The error bar on each point indicates the
standard error.
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PCA, photo-conductive antenna; I/V, current-to-voltage converter;
PLL, phase-locked loop; BPF, band-pass filter; f, frequency; t, time; /,
current; P, light power; and V', voltage. The superscript (PC)
indicates the photocarrier. &3k [60] & ') Erdl.

B 7 EAIEEC & 5 [60],
421 THz RA 7 QB> VA4 — (FIN\IVY 5
[Az3) DIRE
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PCA, photoconductive antenna; LNA, low-noise amplifier; PD,
photodiode; BPF, band-pass filter; PZT, piezo-electric transducer;
and DDS, direct digital synthesizer. &3k [60] & ) Erdl,
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