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REKER

F1 BERRNY F—E (FONA T4 MMIFEHERIER) 201543 F BIfE.
B . B 2T POV, RR o, T2 A2 L v, RR B
s I oy, mee TR FI sy, W v
13.36-13.41 MHz P FN5.149, J36 84.00-86.00 GHz P HOCOT, SiO, OCS,
FN5.149, J36
25.55-25.67 MHz P FN5.149, J36 86.00-92.00 GHz P (Pas) SO, SiO, SiS, H*CO™,
CCH, C4¢H, FN5.340, J107
37.50-3825MHz S FN5.149, J36 92.00-94.00 GHz P N,H", CsH, C¢H, SiCC,
CCS, FN5.149, J36
73.00-74.60 MHz P Region 20 &, EN/ ! 94.00-94.10GHz S FN5.562,562 A2 L — X1
%L orhid
150.05-153.00 MHz P Region 1D &, [EN/ il 94.10-95.00 GHz P SiCC, CH;0H, C4H,
L FN5.149, J36
322.00-328.60 MHz P Deuterium (FE/KZ) 95.00-100.0 GHz P CS line, SO, HCOOCHj,
line, FN5.149, J36 H,CS EN5.149, J36
406.10-410.00 MHz P EN5.149, J36 100.0-102.0 GHz P (Pas) SO,, H,CO, HCCCCCN,
FN5.340, J107
608.00-614.00 MHz P Region 2™ &, [EN%H!  102.0-105.0 GHz P CH;CCH, H,CS, HNCS,
2L FN5.149, J36
1400.0-1427.0 MHz P (Pas) Hydrogen (F47k%) 105.0-109.5GHz P 0CS, HOCO™, CN, SiS,
line, FN5.340, J107 FN5.149, J36
1610.6-1613.8 MHz P OH line, FN5.149, J36 109.5-111.8 GHz P (Pas) (13) CO, CH,CHCN,
FN5.340, J107
1660.0-1670.0 MHz P OH lines, FN5.149, J36 111.8-114.25GHz P CO, CN, CH;CH,0H,
FN5.149, J36
2655.0-2690.0 MHz S EN5.149, J36 114.25-116.0 GHz P (Pas) CO line, NS, SiCC,
FN5.340, J107
2690.0-2700.0 MHz P (Pas) FN5.340, J107 123.0-130.0GHz S SO,, HCS ™", FN5.149, 36
4800.0-4990.0 MHz S H,CO line, 4825~ 130.0-134.0 GHz P HNCO, OCS, FN5.149, J36
4835 MHz,
4950-4990 MHz 13, 7/v 134.0-136.0GHz S CH;O0H, HDCO, H,CS
vrrF,
F—=2+5V7, #FX  136.0-141.0GHz P H,CO line, FN'5.149, J36
T3P
4990.0-5000.0 MHz P [EF B P, HAS, 141.0-1485GHz P CS, NO, H,CO lines, DCN
FN5.149, 36 lines, FN5.149, J36
10.60-10.68 GHz P FN5.149, J36 148.5-151.5 GHz P (Pas) NO, H,CO lines, FN5.340,
J107
10.68-10.70 GHz P (Pas) FEN5.340, HAiddH 2 b 151.5-155.5GHz P DNC, CH;0CH3, N,D ™,
EN7Z L FN5.149, J36
14.47-14.50 GHz S H,CO (ka7 1555-1585GHz P CH;0H, FN5.149, J36
F) line
15.35-15.40 GHz P (Pas) FNS5.340, 107 164.0-167.0 GHz P (Pas) FN5.340,]107
22.21-22.50 GHz p H,O OUKZX%0 line, 182.0-185.0 GHz P (Pas) H,O line, .FN5.340, J107
FN5.149, J36
23.60-24.00 GHz P (Pas) NH; (7> E=7) lines, 200.0-202.0 GHz P (Pas) FN5.340,]J107
EN5.340, J107
31.30-31.50 GHz P (Pas) FEN5.340,J36,]107 202.0-209.0 GHz P (Pas) HCCCN, H,0, SO, SO,
FN5.340, J107
31.50-31.80 GHz P Region 2 ® % FN5.340, 13  209.0-217.0 GHz P SO, HCS*, CH;CH2 CN,

7>FN5.149

FN5.149, J36
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BEEG 2_Y VR, RR

FP 22 vl RR E

] Rl F R ! . NN

R R iy, M DO I sy, Wi v

42.50-43.50 GHz P SiO lines, FN5.149, J36 217.0-226.0 GHz P CO lines, H,CO, SO, HDO,
FN5.149, J36

48.94-49.04 GHz CS line, Regionl ® &

FN5.149, FN5.340 & b

76.00-77.50 GHz P DNC, N,D lines,

FN5.149, J36

77.50-78.00 GHz S CH,CHCN, FN5.149, J36

78.00-79.00 GHz S CH;0CH3, FN5.149, J36

79.00-81.00 GHz P CCCN, HDO, CH3;0H,

FN5.149, J36

81.00-84.00 GHz P HNO, CCH, C¢H,

FN5.149, ]36

226.0-231.5 GHz

241.0-248.0GHz P

248.0-250.0 GHz S

250.0-252.0 GHz

252.0-265.0 GHz P

265.0-275.0 GHz P

P (Pas) CN, CO,DNC, OCS,

FN5.340, J107

CH3;0H, HCOOCH;, SO,
SO2, FN5.149, 36

FN5.149, J36

P (Pas) SO,, SO, CH3OH, FN5.340,

J107

CH;CN, SO, SiO, CCH,
FN5.149, J36

HCN, HCO™, HNC lines,
FN5.149, 36

JUGI: P=Primary —
S=Secondary " JCEW;

P (Pas) =Passive ZHZEHE D H DNV K
FN5.340 (J107) =351 58 1L

FN5.149 (J36) =B K SRILATS DM D ZERS O JalZ JEREES T 2175 1872 - T3,
IR THATHBRER TR T OB P HZ v 2 EFE SN B TH 5 2 v 2RT.

#y i, TEIT
HERRRSCA ) & D 5.

EIN OREBIZERS ¥ ZEZER O TGN, #B7
A BTN O BEHREEN S Y D S EENE &
PAfE LR K> T 7.

%ﬁ%YﬁMmtof fth o> %7 v o BT
LEER I, BHREPRENT XS 0T
e A @%ﬁﬂ#%twﬁ—ez%%&
TRHEIT, FOY—b 213D B JEIREGT OB
PioTiTbNE ¥, 2 OREMEEGT ¢ B AU
W E R 2 E 8 2 5800, REBISERS 2> 6%
EHHEETH 2 BRI TETE22eh8H Y
9. KRS, WEHBSHIC-IEEHTH - 125G
&, FIS2ONETT AT R L, WTOXEEH
WS 2 & O EHORESITON Z T, REEE

9108 % Hom

TEPE #2422 ), ITTU THANDBOOK ON RADIO ASTRONOMY | (1995) 3 & 5770 -

EIWRSCEB e A E 3 RE D 6 IR

s - Wl T

Biad 2 EEEIc RS SER S i 26, ]
b 2 DA HIBR 2 2 O FAEHE IR b & §.
7oKL e LTITU-RDBIZ B VT, T
20O RBREHZ 32012, HEOEIE %
E245716 LT & 3. B 3HANE o5l
B3O TYR, g0 d 2 FELEE A RR
OREPTHLEIHIN TV ET. TR0kt
W 2 AKFATHRY R HELEEITU-
RRA.769” #fF-> T & ¥.

ITU-R OIFFE/E213 SG, WP O if#)»sHLIMC 72
UES

SG: W5t &A% (Study Group)
SGIZITU-RIZBWVT, % WEL, B
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o, W, Y EEY, dIcEELffHY LK
FUAE A RR DSGETICE T 5 W28 217V RRK
IO TdH 5 WRCERE D 12 8 O 2 E
CPM (Conference Preparatory Meeting) Report
DIERRBIT-> T & 7.

WP: {E3i2Z (Working Party)

SG O FITIEFHZED 7 — < IThh U THEE O WP
pHY, WPTI M5 = T 2fFld 2
feis, HEMLENNEORG 217- Tw &
T. EEWNLHK T, T~ om0 RAN
12 & - Tid, TG (Task Group) »fEbhz Z ¥
bHH x9.

23 X&EY

ITU-RD Z 5 L 7 fRKANEENC & - THEAH
SN ERRED S, RS, 2L Uk
bEBELENHR O H 2 30F e LT, [
EHHAIRR] 23 H 7.

RR: fE#GEEHIA] (Radio Regulations)

IERLESHIH] GEH RR MRS N 3) 130U-
D Volume?* b 7% Y, % O — Volume D &2 &
JEE D 5% (Article 5) O JEEEEI D Y TE
WCETBEET ORBESYRE S Te 29, 2
EESEN WU nd Y 9.

WP THFZE S, SGTHRIRS h 3 rFHicig,
IS ClMEHY 7.

fEh#5 © Recommendations

HFEWPTHE S, SGTRAINCIER S 13
HERCETY. WHRE 2 T B e S N,
RIS OBGEHC BV, BRI 215 2 L
DTC 2o T Y. BITESGT eIt o1
Y =2HDT o, KRS NCIAEICHE - T
WLEBEBSFIONTOET.

#: ITU-R Reports

B e alid T 2 WA B U, Bl e il s
AXE, HE5CEBEEICT D0 EESHELN
¥, FEkoritr g xEHbIhi bbb dH b
ES
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K2 ¥ ax—7Tirbiiz WRC (World Radio-
communication Conference) DT~

E-E] 2015
ICPM15-2 WRC-15

ITU-WRC [3/23-8/2 ety [11/2-27
(Par—7) (Cat—7)

Wl

Asia Pacific IAPG15-4 IAPG15-5

[Telecommun| [2/9-14 7/27-8/1

lication I (541) j;ll)

G EEE R R
ERAE |50z REEY

X3 FEEEEIY LY ToOTHE. I 2 TIEWRCI5 %
e LTHY g, 87 ax e 38HE s
—WOERYEET S .

24 RE

JEAPREGE D B Cid B &2 34T IChifiEs
2 WRCTR® b1 & § (X12). KENE20154F 11
HIZAA RV ax =7 CHMESNEY. 2Tk
% % & TICREER KT O H H, CPM
Tl e O TFIHZ A 720 6 HEICHED 6
NE 3. F7-WRCUIIHIZAPG (APT (Asia-
Pacific Telecommunity) Conference Preparatory
Group) 7’H Y 2 3. APGIZ7 ¥ 7 KK o
RATHY, WRCISH T 2 Z ottilo = H & 4
HLE9 (X3).

% WRCT, a0 WRCIZH § 2 a1 %
I, KOWRCH A Z voigimdhz v 7.
ENTR, BHEEAPTEEL TREREIC & 21F3%
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WE, WHRBEHDY,
THANOMILGE % 2 e 3. W7 L THko

NIy raxy bzt
APGT O 2% ik 34-5[81 & Y, WRCHE fif 23 ik
(CPM) b2[HIHY, 2l oZHETCa vy VY
2xGFBHENTTL L, ¥ LTHRR D22
n, EREICRZ2 DR HY 8 A, 1
bt v DEFFESEREOFFES S AI800
RLTTOTZO YY" 1223LOHAAND
MEOEHEOFREHZ 3. RHCI3E L VLR
WCH-ThH, BIERERe TRPEVIEL, KU
AR Zmes st 2 e BTy, FEL G
ITUFEHREZREHR SN T2 NiBROAY J%
{1239,

3. BRRXXBERBNEERDEH

L3EITHAN L Ie B K SE R BUNE B AT
$~A&~y”mt%ﬁbfﬂt5®ﬁﬁ%m
ATCVET.

3.1 REOEH

INERZOTEENIER RSB O fRED 2 D
HITY. EAN OB, E RSB
A9 2, ERNL - RANIREDETE % ilid,
Z L CHE-HPERE, JAXA, NICT, 7% ¥ OREHS
FiET 2&0HE7H 0 3. 206 OBEWKSCER
BN (a8 ORI iwé RSN
REE G LT T IEENCE, B THO
%@»%b%,mﬁ%%%%&@ﬁ%ﬁ@,%ﬁ
REBNES O B B0 7z » COTibaE!, ZH)
HEHS L TSR 2 AR SR T B R BUR
ETEEWRE, Rehh Y. wIhofllicd
RIEBEDO» DY RECLOPHY 7.

N LHEEZER  OfE LI owTE, Th
F TOFWEHNAE, JERBETE Z o hl e 2
O, X OBEAAATEIAY L &L & 5. SEITH
Ji U7z, 1.6 GHz i 25+ O FriE A % 23 GHz
1 CATVIERMEI. Y 2 7 2 OEHHE» H H %
T, k7, 79GHziTHE L — X — ¥ O H
S

9108 % Hom

BN SAFBUNE AT, EEGTE R K
JARE, HERE, ERER e U BT AR 2 HLY
TWME 21T-o T g g,

R T, ARE - KIGER OBH, 1.4 GHz
HOHEKZES 1.6 GHzH O OH Bl 25 E T &
Y, ZHUTIIPLC (EI#duka(s), 1.4 GHz i
M b HEHTEESS, 1.6 GHz 2 #5473 RS, 2.2 GHz
HERTEB R 2 03B T2 52 2 /[ietErdH Y
9. VLBIJUMEINE —XEEH T 72 {, K%
BONIHFENRE 72> T3V 2B AL, DI
15 UWB (Ultra Wide Band) &2 6 BT
Wz 3R H D 7.

HE U T E, 22 GHZHT DIk X —H —, 2
GHz# O 7 v =7 BIN»PEETH Y, 21 GHz
XA R AOX, 23 GHzH CATV ERREE >

2T LDEWTHEEZ 3[R H D £ 5.
EE R T, WiTEC L7279 GHz R HiE L —

X—DEPRKRES BRI IEPEESIA TV
T, &7z, e¥Ek275 GHz UL o BEBEHS G
HAbEEROMNR 2 e TRINET.

3.2 E8RTiEa):

1) PLC (BHEHXERE)

a vk v Mz B EEE 2 Hr T U, K
HEEERRZ AR L 72 < THHIZIE Y av ey
AVREARE OB TEFESTIZPLCIEH 5=
TR THER 2y —vTd. T RIS
FBEINTVET. ©IAD, TOY 2T L0

nl3, EYIOBIRRAKRD T v T F I o TEPE
%&Lfti ZXTY. ZOBEHETDE I
2203, BT CIcilzy, Yok 5~
ORI THOH, HIICEIE TS 28A. 35
WG eI, oREIEFO L 5, RT3
FEEBDRE SN Tw b3 TR, ftho1 k¥
5 O FH RT3 o T R A HiPH ¢ 7
WS SN TLEV 2T, Z0& 5 BIECENK
BEEIC DIz - TEIED U Sh 2 25E 0L, M
75 RAR DN % B3 2 EEI KSR 13508
HR T WEE Y- T 3. fA7obid, EREIC
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HE BT, BRE L sr s, HEOME
T LTCASR, @SOS BB dH 5 2 ¢
RHEREL 2 L7c. 2he20C, IR SURBE
INEE TG, HARKSCA v MIERERLA « HiBkek
BEEHAR L, 201242 H 29 HICE S PLC
ZBUPLCY A7 2 OfELEAICH LITEEE
MGl 3 2 WEE LR AL 2 L., idEa
RS, ZLo~2a310FHPBUZ L.
Z Dtk BIEHFHREZICEVT, BEIPLCE
B TR ERT 2RO X —h—
CHERRET 2 2" »EESFohi L. 2
OFER, BETHLENPLCIIIRGES N T ¢
A RXEZBOH—INTmDA S HIENC w7z
R v T
2) 1.6 GHZzFHEIEFTEE

4 VI LD TRIBERFPBERK G 2 5T
BRIosAm»LEMINTwES. 22T
(&, SEFRRICHL FHE RS ORI MG L 7L
WEEHioA vy y b 2RI YPEETE
FICOVT, NEEEZOHRY A ZHNML 7.
I K13 1,660-1,670 MHz T—REHTT. &
1 R HEHTFE AT 13 1,660 MHz TR IN K S ¢ [ %
LT, BEETMEDEHY 7 Mgk il
LEMECIThh, S5 2 28PN L, H
i & 2= ER L, FAHET Y 725

ESdhE L. FMHRTY 7T "KERS &
OAfRICo b 2 HAE 2BRE, @EEETOMH

WEIEShTw T, WARORGER E F¥EHO Y
7Y A ST, 25 LIAAHIRZ L T
39, ERNOXSe 2 280, Bl E
PBLRIAT, T AR, T R
v E—TY.

3) 23 GHz® CATV EFmiX> X7 L
SEEIFIC CATV 7 — 7V 23 FH AR BE I 72
2WmEHH Y 3. (LR I TV RGO Rk
Y — 2275 12010, 7V ZIVIERYREIC
FoTH - 20k L AR T2HDTTY.
CATV I 7 {5 3% 13 23.2-23.6 GHz 7 ® 400 MHz
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TEASFIH S, 23.6-24 GHz i DI KL & i

LTwgd. BIREES6RE1HIC LG, B
BREIC & 2RI ED ST 2 BIFSLHEN
WTCATVIERR Y 2 7 A 2T 25503, "8
WRSCER D 2532 OE K2 5 2 72 i
BRE2” csnTvgd. ERNIICIET TICiE
RSN TORERIFNES hrd Y, ZhlIhC
OB BT 2 BIHATIE S SIC8 AFTH D &
T. CATVERRS X RET 512472 h, 5T
CHETIBMISHEICHERE R I B & 3. Z o
MoBOEEICHEAT, Zor IEEFRD
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Protecting Radio Astronomy

Masao SA1TO, Osamu KAMEYA,
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Abstract: In a city, one cannot see many starts because
of artificial lights. This is known as light pollution that
annoys optical astronomers. Similarly, radio astrono-
my is sometimes disturbed by artificial radio signals
from various activities known as radio interference.
Even a little interference is devastating because radio
signal from the universe is so faint. In this article, the
rules and regulation to govern radio frequency man-
agement is introduced and also how these regulations
are agreed. The radio frequency management commit-
tee is a center to protect radio astronomy in NAOJ,
but individual astronomers must be aware and take
actions if needed to continue radio astronomy in the
future.
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