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FLEE$(THz) | SolemV/(molecule*em™2)] | ygilemV/atm] | E”[em ] | ng,
0.56 (537.63um) 4.5E-20 0.15 100 0.72
0.75 (397.87um) 5E-20 0.1 100 0.72
0.98 (303.35um) 2.7E-20 0.15 100 | 0.72
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IR DR 30~90% W ThDH & L, KERARY M OKERE A LRI E— 2 [
MIOBERHITHYT LI Ry o OMEZHEICE VRO, HEZAWET L
=Y XAEFROICEIKR L TV 5.

I 7R 60%, =7 ¥y v 7RIk 5.0mm, AR 0° & Lizx¥ o o@E@sttgy
At L7t % Fig.6.1.1 IZ7R” 7

¥ v THOREZA (RPr328(k) 12X 5 FRFEOLEHHN 0.2656GHZ CTHDH = &
WMo T=. ¥y v 7HOBRIERES £ 1.0°Clc L 5% o U BBEED 0.265GHz DT,
KIEG ALY MADERD BIRERZE 0.1CIZT B 120 DT T~ B kS ithe 25MHz
ICHGET 5 &,
0.025[GHz]
—_— = 0.094[C
0.265[GHz/°C] (€l
Lo T, 7 7~V B HEGE 256MHz (24T 5% o BB OIBRERES £ 0.09°C
LB, LoT, iREL—L LTOICHMREZERT IO, ¥y v 7HIRES
0.09°CHE THIHT 5 LN 5.

Z T, RRBIrRoOHE, KE, BERFEEIZOWTIXED0L WV UTDZ b
T3,

KEJBPrRIT KA 1.0002700C%11 1.0 L T,
® ¥ 1°CT#9-1ppm
® &JE 1hPa T#9 0.3ppm
® ¥ 10% T#9-0.1ppm

BT 5 LBbhroTNS.
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0.3ppml A

2% Y, 3.3hPa OREZE(LIZ & 5 EITRE(LAREE 1'CEALIZH 35 BT A (ki3
2.

x4 o HAFEO X v v THEREZE{LZ 0.09CICTMA A LENRHH Z Enb,
0.09 x 3.3 = 0.297[hPa]

RIERIC LT, MR 10% 2L I 2 mAT21k &R 1°CIloxkt 32 BTS2 b oBFRZ2 #
RB L REE 100%Z2(kiz X A RITRZEkAs. i 1CE izt 2 MiTREkici Y+ 5.
£2T,

0.09 x 100 = 9[%)

UEDZ Enb, REE 0.09CTHIET 2 2 & ITA T, [UEZLE(LE 0.297hPa, IREEZE
b % TMADLENH S . BN TORJELE(LDRRIC=T 2 3% b 573, 0.29hPa
LEKTDHZ LEB IV, —F, BEERICH LTEDR, =7 ar0misoiiz
ZFHZLREZBND. DT, =¥ o iFERRHEEARIRT AR, BEELEZ 9% T
AbNB LT HLERHD. RREO—oL LT, =4 2 HBHABTE LW\
FiENHSH. Zhizky, [ELEL, BEZEE, XOICTRERKICEZEETIZVLO
ETBHIENTES.
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6.2. 8%t L7 & o o OMRESEAM

FERRICADR O E BBz n 7 4 V2 ZWYEL, #JE 1550nm @ DFB L—H# % J&
BEMSI T Ty o rBmaERNE L. &% Fig62.1 2577, =¥ o ifR
F 30~90% 5 OB X #431% 7.8GHz OEMEHHIRRH D, L->T, 1GHz H7-9 0:F%R
RELIE,

130 — 90][%]

oo~ 1%/GHal

£ oT, T T~V EEE S ARGE 25MHz 2135 7- 9121,
7.7[%/GHz] x 0.025[GHz] = 0.194 ... = 0.19[%]

2EY, 0.19%D =% o U EAEERRETENE, 77~ Bl AFGE 26MHz T
HHETHETH D LWV BENB LN, 0.19%DFRRE(IZIA ORISR CHoRlER
ETHD. PlziE, =% o %A% 100%5 DFB L—H¥ A 2V Y45 854,

2[V] x0.19[%] = 3.8[mV]

AT o U iFEmRHEIZH V. 16bitAD B0 N iffEl

%‘ﬁﬂ = 0.00003[V] = 0.03[mV]

roT, =2 iBREII%ERET D Z LIZAHETH A.
UEnZ XY, ZORHELx=% o ERF OB oI R & 7= 8 i iz X

> T, [KERBR &R — 7 (F# LT T~V Rk % 25MHz O 53 fighe ThiliE3 2
TENTFRETHDZ L EHLMNIT L.
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6.3.DFB L — %3 D2 e 7l

T4 o UiEiRE 50%IC#RE 1550nm @ DFB L —#Ek%c% LD #iji & LD 2 Rk
LTRAER, 74 A A= FTRHE LIz H 0 ViBRME % 16bitAD Z435T 300 f
&M% L7z, o, LD EE LD REXREMOEET, fllosA I Fi3r—
2K 30 D ESHE%EIToTWS. DFB L—¥RIEE#IIHBOBRER SR ESH
51D OWEH % +oRT 5720 Th . AD EMEBO 7 1 7 ADiifHIx 0.0~2.0V (%
fiZHE 0.03mV) T, 0.0V =% 1 Ei@E 0.0%2, 1.85V 25E@E 100%I2H% 3 5, M
/L7 VA4 —FHH#% Fig6.3.1 [Z7RT. Fig63.1 LY, 74 M4 A—FHhD
SEEIIE 0.9997V Th o7z

0.9997V ZEREGREE 0 L LT, MELZZ o iBiBEED S L —W R EEH S
P U 7= 75 R % Fig.6.3.2 [T/

Fig.6.3.2 LY, EEEHHORES X130+ 2MHz Thot-. “hid, Bt Lizsoy
BREORES E+0.015%ICHY T 5. Lo T, EREE 0.025GHz(25MHz) % 8] 5 HiEE
TREEENETE -,

DFB L —¥# OFEREWEIIEERBIRT 2 &, BBOBRELLLRENEDLL -, FHHH
ELELITHAEEBRTNRTLESI R, 74— Ry ZHIEc X 2iRE, BitH#EICX > TE
BWHETEESTEDHENTESD, 2OT, 74—y 7BV T Hll{ET 28R
bb.
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BTE Flw  S%OMHE

AW D B, AL - FHERT T~ EERE - Ehe o —olETh S, £
L TR EE 20% TIEYERE R 0.4m OREASRERFNE 1.1%/K, JIEMKFME 4%/MPa £ 729 ,0.1C
B L1 0.76hPa OllE % KR H720i2, 7 7~ 7o sy ighEr: 025MHz 238K
ShaZ Edbhoiz.

FIANVHIE, HEORRS 250 DFB L —¥FoEFENSERENS. 2T, 1
2OxXE 0 &HERT S 250 DFB L—W OiF#RE DGR b ML, 2E0T T~
W SR O MERHE 2 P E S 2 W7 Aa B 2 B 3E L. 2 oofiy, BRWIEE 2 L6 5 R
TT 7~V BREEERET 5 BB Wz, £z, REE 0.4~1m * TITiEBEKES
HIZEED LRV, ZOT, HEEICSOWVWTE Im ETHETETHS.

A%, BUY—L LTOIRE - KEMEHEE LTERTSICIE, UTFOHEAIZSWT
i A ENVETHD.

®  PHSE L7277~y BRI ERE A AR KGR B 0
R - KIEEIEEC SN T

T 7 AN JHEERERINE I L > TTF T AN Y HKRBR AR MV ORER L
KIERAFE 2 E L, RS L OKEQ MR T 5 ik li% 3 5 LERH 5.
ABFZETIX, DFB L—HEBEHEOBMICIER Lz, T3 YT VT FRoT v
T ORIV T b RET 5 LER B 5 AR 5 5.

® DFB L—¥Hil#Z RHHEZES D207 4 — K3y 7 Bl

EWFED T T~ A E#ETIX, —F5® DFB L—¥EEEIEET 5. L
L, DFB L—# % E§l1%#ES % &£, DFB L —¥ Ol BE4 5 32k LR i o4&
L7zvy, Bl EZ L OVRESEH DT Z 1 — FAAy 7B L3 LECHh
5.

® {RxLRFEMTIZHT WML A2 MLORERE
AKRBELKEBREFNRG. DL Y, Im3PICEET HABRRIC L » TRET 5. AFED
HRROFTTIE, B 20% TOAELKRE/M3] & GE L TE@MBAHR LA, &
PBREICL > TRERGFEUEREL L TWA Z G, RBEICXT B LHALELL
na, BERZLUTONXTERTZLNBTE S,
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WMEOREE LT, =¥ orZHaftnGae)Ly, =7+ v 7, KHRBIZL-
TETDHOT, it Lic=& o U iBArE L fE L= ¥ o U B@F M 0EL2 V2 <
THEBDICHIELz= % o L OMKRIZIEREIZIE L T RERH - 12,

MRDISHE LTI, 7I~VVRE - [RIEE Y —CHREESMEER -5 L T,
T IV EMEBRTE BRI, BEBIOENNZ 3 SorMIcllETE S X
T2 D, ThF, ADBEZRVEEIZH HVIEONEHRESGREN 5 2 E LIz
B, PlE2%T5L, WiEFA R ETOFERBEGTE 5.
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%5 3K

[1].
[2].
[3].

[4].
(5].
(6].
(7).
(8].
[9].

RIEEZ [7 7~V R OFRE - Bt & Z 0I5 )

MIEE— TRBRE~DT T~ EOIEH

Andriy Danylov, “THz Laboratory Measurements of Atmospheric Absorption
Between 6% and 52% Relative Humidity,” Submillimeter-Wave Technology
Laboratory University of Massachusetts Lowell, 175 Cabot Street, Suite 130,
Lowell, MA 01854, http://stl.uml.edu, September 2006

FREE—, D - By 7 0RbOT 7~ VYN, BAIT¥ESHMH, 2013
/INE Lt B AR AR 2R SCHE (B 7R)68 2 666 75(2002-2)

B3k, e, 9 62 RSB SR FHTNR S, No.11p-P3-12, 2015.

B, M, B33 ML—HF LTI URI Y A pdd - pdb, 2015.

g, % 62 BUCHMBL YA EATNGIZ, 11p-P3-17, 2015.

R — SRR, EAOREDIHE, 2. EHORES L
http://www.daiichikeiki.co.jp/pressure/pressure p02.html

(101. =FER—, PERLATRAWIZET, HBRHN-2 MRFiEtc X 2 EiH-

http/fwww.icrr.u-tokyo.ac.jp/~telada/Chikyubuturi2005/DistanceMeasurements.pd
f
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H&O xro By Ial—ravy7asT AMATLAB)

(F8Q ==F¥o FZBFRIIal—rar7Tus 5L (MATLAB)

SR E
%3k [m/s]
¢ = 2.99792458 * power (10, 8) ;
A8 A [deg]
s = 0;
ST
% n=1.,0003:
TEMP = 40:
n = 14.95 - 0.00093 * TEMP :
SR 4tE
R =0.5:
Finess = pi * powerR,1/2) / (1 - R):

%R A4 — kWavelength[THz]
F=193.1.

%FSR[GHz]
FSR = 41.195;

%= 5 —[HiEE#E [m)
d=10¢/(2 % n *(FSR * power (10,9))):
%d = 0.000244
YT—42 8
data = 100000;
r = ones(data, 1):
rr = ones (data, 1) :

f = ones(data, 1) .
GHz = 0.000005;
for ii = 1:1:data
f(ii) = F + GHz*ii: %[THz]

r(ii) = (¢/f(ii) * power (10,-3)): %[nm]
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HEO TH o BREY IaL—ya T a5 A(MATLAB)

rr(ii) = r(ii) * power (10,-9): % [m]
end
SEBE
T = zeros(data, 1) :
for ii = 1:1:data
TGi) =1/ (1 + (4 %R *power ((1 =R),-2) * power (sin(2 * pi * n*xd * cos(s)/
re(ii)), 2));
end
T2 = diff(T).
T3 = [0:T2];
figure(2):
plot(f,T)
x|im([193.19 193.22])
ylim([0 1]):

xlabel (' Frequency[THz]")

ylabel (' Transmission’)

title(['Finess =", num2str (Finess), = M&&& =", num2strR), ", d=", num2str (d), " [m].
FT—4% = num2str (data), ' , B = ', num2str (TEMP), "°C'1):

% figure(@):

% plot (f.T)

Stitle(' [T2 O DRERMIFIE] Finess=", num2str (Finess), © R&HE =", num2str (R).
. d =", num2str(d),' [m], T—%% =", num2str(data)]):
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(1@ ) = LD BRhAEE i #H AD 254881~ = & F A4 (Visual Basic)

4@ RS = LD BRilh%E g AD Z8sH# 7 2 75 A (Visual Basic)

El.'é's.l\b.rl‘lﬂ"ﬂ'

T
.

_']-%I' - o - —— e e W lml@l = |‘|
n|1.
J

[D003] ufl —h/0 _MI oo ok Joworr

YE=b oAk =

A | L. i [A00 i WiklimSed
"' [poool apc/acc (laseOb] (O Fas) 1.6000mA
B | s |[ aec | (s ][ @E ]
Jli- o

[Acooli HREECESH) mw [Ai0OITEMP MONITOR
1 0.8100V 8.523560°C

g [Lms [ mE | [ me [ mE )
1 [AIOTIA D REE(V)

RF ) .
% sa | 0008240V - E
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Fig. iR#fT & LD SEEHEEIE I T AD ZEIRE% G B o B (e i i

Public Class Forml

Dim Ret As Integer 9 fiiflZE%L

Dim DeviceName As String ' 734 A4ikEHZE
Dim 1d As Integer ' /34 AIDBHIALEE

Dim AoData As Single ' i) IEIEfER &
Dim AoData2 As Single ' ImSet il 24
Dim Counter As Integer ' H o ¥ (44 IR EHA) 258
Dim Counter0 As Integer 'A% — k&%

Dim Counter00 As Integer "{£T7# w2 ¥

Dim ImSet As Integer ' ImSet/flZix

Dim AiData As Single "N IR RS AN 2R A
Dim AiData2 As Single

Dim AiData3 As Single ' Im MONITORH

Dim AiData4 As Single ' IF MONITORJH

Private Sub Forml_FormClosed (sender As Object, e As
System. Windows. Forms. FormClosedEventArgs) Handles Me.FormClosed
Ret = AioExit(ld) '#& T (F /34 Ay B
End Sub

Private Sub Form1_Load (sender As System, Object, e As System, EventArgs) Handles MyBase. Load
DeviceName = “AI0000” ' /<4 A4 2 LG
Ret = Aiolnit(DeviceName, Id) ' #) L aLs
Ret = AioSetAiRangeAll (Id, PM10) " AL oi%iE (£10V)

Ret = AioSetAoRangeAll (Id, PM5) " L CREE (£5VDC)
Counter0 = 400 " A Y — MR
Counter00 = 300 LR T IRNTEE
ImSet = 1 " [mSet
Counter = Counter0 ' iZiZWithilZd 07 U7
End Sub

Private Sub cmdStart_Click (sender As System.Object, e As System. EventArgs) Handles
cmdStart. Click
tmrTimer. Enabled = True "HA =ML ET
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{$4%@ RIS = LD BREHAE Gl AD 2 ERE#H > o 7 F L (Visual Basic)

End Sub

Private Sub Timer1_Tick (sender As System.Object, e As System. EventArgs) Handles

tmrTimer. Tick

If Counter <= Counter00 Then AT IR0 ARSI 02 YT
tmrTimer. Enabled = False
End If
AoData = Counter / 100 ' #UIZIET — & GiiH
Ret = AioSingleAoEx (Id, 0, AoData) "F=y WA (T IHA)
IblData. Text = Format (AoData, “#0.0000V") 'WhF— % (RIEfK) & 2%7
Counter = Counter - 1 1 omEE
End Sub

Private Sub cmdStop_Click (sender As System.Object, e As System. EventArgs) Handles
cmdStop. Click
tmrTimer. Enabled = False " # A ~#&{Eib L&+
AoData = Counter0 / 100
Ret = AioSingleAoEx (Id, 0, AoData)
IblData. Text = Format (AoData, “#0.0000V")
Counter = Counter0
End Sub

Private Sub cmdStart2_Click(sender As System. Object, e As System. EventArgs) Handles
cmdStart2. Click
tmrTimer2. Enabled = True
End Sub

Private Sub cmdStop2_Click (sender As System.Object, e As System. EventArgs) Handles
cmdStop2. Click
AoData2 = 0
End Sub

Private Sub tmrTimer3_Tick (sender As System.Object, e As System, EventArgs) Handles
tmrTimer3. Tick
Ret = AioOutputDoBit(Id, 3, 1)
End Sub
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Private Sub cmdStart3_Click (sender As System.Object. e As System. EventArgs) Handles
cmdStart3. Click
tmrTimer3. Enabled = True
End Sub

Private Sub cmdStop3_Click (sender As System.Object, e As System.EventArgs) Handles
cmdStop3. Click
tmrTimer3. Enabled = False
Ret = AioOutputDoBit(Id, 3, 0)
End Sub

Private Sub cmdStart4_Click (sender As System.Object, e As System. EventArgs) Handles
cmdStart4. Click

tmrTimerd. Enabled = True
End Sub
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