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MOF (Maximum Observable Frequency)
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MOF (Maximum Observable Frequency)
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MUF (Maximum Usable Frequency)
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LUF (Lowest Usable Frequency)
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SKIP ZONE & TILT
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Circuit Analysis Curve (GEZAHN—T)
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Optimum Radiation Angle (B&#15LI7H)
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ong Path Propagation

LP (Long Path) & SP (Short Path)
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ray Line Propagation (1)
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Gray Line Propagation (2)
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Gray Line Propagation (3) --- E—AD@IFH
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Gray Line Propagation (4)
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Gray Line Propagation (5)
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Thin E-Layer Effect (TILT)
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Antipodal Effect (i
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Antipodal Effect (iEEsshsR)
JATPYFBEKDESHBRARKITDIER (i)

@ ELE. SHENTEREREOE. FER TR LIZI00WDEEKD
Y. ED2HFOMNICHEKOER TZOIFB CEEZRKT D,
ERICIFZCETELRVIEBRIS. SHEZDEDNTEREARTIER
NU. BEEEBOPINEREREKATERNCH THD, T, F=2EE
BEEEBEOTNUITINONTCLDDIC, FZEEMMELIETTULD

@ ZNTHE. ERICE/SNDCD+16dB (40BDEHLL) DRRIFIREET
b, AR TEFRINDICMDBIRE-15dBZ L0

@ X R CEONDABII. Eim L CTIIERKRIZDOEREDELES LTI
30dBDVEPRETSD (BAXR—ITSTZSR)

@ XTI RNRIE, B DIRIRR Y TIRIDHICEE DD RIE Tt R 5
OGNS, DDOERBICIEASFETADISDOUE

A1 CLUB / JA1V]IQ 82




| BREREEY DR

Antipodal Effect CiiiEsashsR)
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Chordal-hop (Ducted) Propagation
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Chordal-hop (Ducted) Propagation
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HIcH. AWEmONBREFE TIAELUICXEBE UBBIRICED
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ERECiKkFEY DX

Chordal-hop (Ducted) Propagation
EatES D MM GRIRHh Y TR

@® C(DWest EU vs. East VKOIGHE#FREEIC. IRCC (International Radio Consultative
Committee DR T DIFEICLDERBEFEEZHCEIHTHEL RECA, =

[ROBRDBSKD25dB BIEVFREBRESC ., (BAICHE I DEI00BDZEIC
ANTSY)

® COANERIE, FTICHERR UEXIE (B RMRICKD16dBAEEHNDD 9dBZ
AMRHDIZNCT ETHTLNSD

@ CDIBDHEBHEBSNDICME— FRERES D HMolilk GRAR Y Tini) S
N. REBRBZESHIE - BETORANVESERHBDH 2B U CRERICEEL
ThdEEZ6NTND

@ BHEESDMIC. COETE—RODES—DODEHIS. Wo><DULEIT—I VT Hix
UYo JEAEFEUTDOF2RAN DI DIC2Hop 3Hop DEXO ARSI T — FIROTFHIC
KBDQSBHNEE LKLY, B—E—FODEGIRIED S
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ERECiKkFEY DX

Chordal-hop (Ducted) Propagation

EBHEBESI D FMaE GRIRRK Y TIEE)

@ QSBMDIARED. 5000KmMIZDPEERHEIE TIXZENIRREUVESIISZBBENT
DHDEEDOH T, PVFaPHIET000KmZiH % DK EHBEE T
VILFihy JE— R ERS)EEE LU\ TBEEDK

® 1970FKDIBYEI TOHATIE :

1) COE—FORBREAKREITI1I3MHZ-18MHZ

2) E2DHH EITAWindowH2-5BMANEBEBREIND

3) I8 LEDTSAVOFAIDK DR EREBOARFRAES (irregularity)
DNEFRELEEZ. TCCBITULEERDSI D FE—RICAD., X
BEPOTHEROEBERIC)E > THEH. ROAFRABSETREIILZES
nad
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BRECikFEY DX

FAI ( Field Aligned Irregularities )

FAl Cot@HORARAIES)

@ ERGIRICEE T DEREBDMBICAFRAIEE(irregularities) D' 0D, BRBZERE:
BORRAERZ->TUND

@ ERIBNICEDTREDE LT, BORERMDIBBRI/EULC CESOBEZDELD.

CNICK > TEHBORBOSSICIERI BEQLHD. Cnz EFEEFLE
(lonospheric Instability) &L\

@ /5. ERULCSHAR. WARICH > THEVI<. BRNDICRBEIC DT,
HBRHIRE 1115 T BHAICY—T. BT 3HAICEREORRAEREEENT
=3

@ ZDiER. 2L w FF (Spread F) X, COIRFHEINICEKE L Tihe Lz
1000KMICETEIT D IS5 AY/\NTIU (Plasma Bubble) DT, EROEEL. Eif.
RIMPBEDZELHREED

O FAIE—FTEBEULELESILDE. REMRICLDIRBLENNEEE DS, 23
S0 TCE. ESRENSBRPVYF 2P TEBAINIEOKEERED
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ERCilFEY DX

FAI ( Field Aligned Irregularities )

RUDEoMITELTHE s (4b) FAID K51 RANEEIE.
HREEROBNETR | “ EROEERTLYRF, 7
NRnsd o é‘ B/NTIVIZKBTEPLHE

ZLTISRIARISES ¥ & R HRMRRE RS

(%) LR (B) LEA S -

[ (%) [ZEh<

ZTDFER. BEAEAMIZS

ROEHMEZEEDIESETM,

BEEEEL E1' [2&-T HWAEBICEALARMND
ShIZEIEEND DERD AGTHELEL G E

DREGEEERITD

ZOx—yFEOYIYO
[FEXRERERDLSIZE
B2 E AR —EBNS Field

FLFAIE—RTEELT=&
EOADNSDY, FAITER
B T E Alrreqularityi& &

Ali d
Ine CHYEBE—RTIZAL
D T.FAIZ&LKBTSX</N
L ey = )L CEEHET-
®R, RERRELGCE ] . b L E o ESHB LA
EZ 5L TRLEELE B1-43 E x BFYDk

-— :_Al1CLUB/ JA1VIQ 20



BRECikFEY DX

TEP (Trans Equatorial Propagation) or Scatter

VLSV

@ FAIIC X BB EDEREB DA FRAIRES(irregularities) DY, g
EFZB1000KMD TS AV /INTIVETICEZL. D RE—FD

GREOEE ZRECT

@ CHOEEIEVHFCOBARXTA — R L PDORZE T UHFEL
CN C50MHZXODXICBROIZEATZL), VKOE—IJVERDHD

@ TEPDOEEMN' S X DFEHEIT -

1) WAHNRL., FRIUECAICE—OHHD
2) ZEITFEM

3) Solar Maximum

4) @—FFRECHD. WRHMEERDBIBREITL
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| BRiEH®EEy IR

TEP (Trans Equatorial Propagation) or Scatter

MEfrELICHKEL-F
BRATLYRF(TS5X <\
TIL) D IA-VKEID R E
ZOlRElCT B, FARER
M50%IZHB LA,

FBRDYARAXyEE,
CDTSATINTILIZE
REHTTLNS

EEBEEDSINEME
205238 ICE—4
U2 HNDEVHFI (X
BLCEL

KIGEE DB KRR E
LS BEMIZA D
HHEARTIEIHEELM, K6E
FAETIEAFEHRDZ, K
T AETITIEKRDE
[C2L{HETD
EEXKOEREVES
DEFHEEHEZZELTLY
BEEZDBNTULVS

7R

B1-44 TSAVNTIVDFELTER
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BRECikFEY DX

Spread F (7L v RF)

@ FAIIC K BEEBOARIREES(irregularities)BlB. E|EEE DEZ
DE U BALCK > TSI —DOERDORANE. REIAB.
EEEIE([CENE UTCREBN b MRS DAIERENEDEDEIC
DHIND

@ EEEORBICE DRARN CEIADRFANDTONDHZS . IO
I —REDI2OBREBESHDEDAF v vIRNEDHD

@ 2L v FFICKDERDOELE. 2 X—IRIDFAIDETH DK
DICH DRI RDEHEEDIRE(I—EED T, WHMRICEEIC

TRNADEREDREZL)

@ FEIIEEDHE—MZELL)., BUVEBRBZERFDIEH. BBEPICASET

BHD/I\NANTE. BERBEOECTESDEAICD., 583K 2120.
IouX02-4amsFEDT « U—ZFDRDICED

® 2T v RFI3. WSsiman5+20EMA (TEP) C40EMED
BECRELDIND, DBETERED
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| BRERNE Y DR

‘ Spread'Fd):’DOﬁEEﬁ S ®1-45-b 27w RF

_OERAXTIK,. EFEE ZOEBERKTIK. BEFZH
DNEH* . EEFEEERDS EDE%Z. RAIDK/INT
EZ.SORYTRELTLS XRELTLS

Transmitter Receiver

REHE. o F—DREK .
HEBBEOTSX AR | | FRSTEOBETELS

T Kb S — - LT A TH —C C, EE] - =8 V) on
AFIITLF 25(75\ BMLf=LIATHEE RE A2

®1-45-a 27U v RF



| ERERIE YR

Spread-F o sEhlE

®i1-46 2T w RFERIFT—4S ‘

=]

RN S (mlliseconds)

FAIWNRETYOUE (A /TS L) DFEOTOYMMIBIZHEA>TRASE
ZRTOWADTREL NI IVAICERICHLIBEFEOHBEZRRLTIS
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BRECikFEY DX

lonospheric Scatter

BUOEEL. BheEL. U1 EXF v vs

@ MUFICRFRERL. DELSHETHERRBIE. R Lizn&EBULIED U
BROOHB. CL—BEaSUAFALASHDICRHANTD

@ Hik SRESEHM. N8P YTT. 8B HEFEIMUFEZ D21MHz -
50MHz COBENMTHNTLBDD, 50MHzTIEL\DTERD., FMDAE.
AZTEDDPHSSICHITTREDE—DDHH D

@ X+ v v ARHKITBICIEUCEMBE TR FEE L. ILEORESDPREE ICH
[T TR, BBEOERBRNEREEZTRETD

Q@B HEE EFEHIRSIE. IRIEAE I —Z2CE—AZR[ITADICK URHEELD
H1 RAFp v ST AF v v IAIREHRAICHBSIE—AZQITDD H'ERET.
ABEI—ADSRKEILANBCEHB)

@ SOMHz CEBDFIHELE, TId1000-2000Kkm, FEBTIEES D UBTY. #BHOHY 1 R
DEIEL CITEEREITREL)
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| BRERFEY DR

lonospheric Side Scatter

B st ALk < FEFED /S
AH, BARMIEKD15m
10M®MD /A TEHLND,
EkBIEEICABARIEIEE
[CE—LZRITS, E55&
EIXFBLDT/INA/8T—
=SMET7UTTFNER

EEI—Av/ OB
MICE—LZFFITT,
HELEERIETS

10mA°15m/\V KT, % EH
BEEMNENIZXLT,
AEHF NS a—N
A (R D, FlZ XBER
HEIRINPCAYF2 DERE
HUESA—T L TULVELY
ZE

REMNSIFRRTIUNT
HICE—LZRITHEKFRE
AEZEIED ()

WS FRERBTE
FEERECTHLERM
NEETNRIHAEMN
ZLEDEH TR
FyvanEE. &8H
MIZEELT S
KIGEENH B REAIT
EEF

YAEREFruSE - REHI -0 ORE

147 A1 F e« AFpvHy
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BRIl FEY DX

lonospheric Side Scatter

Y4 R2Fvws (BATOH)

@I1LKICY 3 — F/\NRADBEITTULVRUNEE. HF High Bands 15m/\>/ F@DDxer
FARICE—AZRITBEIKRERETEDCENDDCEEFNO>TLND

O NEYA FRF vy HTHY. WRHMBICERE UICEREE/NT)L TRHD
REDLCHA—TVIBD/NATT

Q@ HELRISTDTIESBEENEEL\DT, E—LD/N\IND—DMRBRITI,
JEKBIIEDSRAINR. JARBROWIIMEERICE-AZHHDEET

O VIQIITDIEME — FDIFERDRUVZE (Low Bander’SMDIZ) HF/\A /XY B
DTS V[COn the air CHEERUIZEC S, DRV BHDINIEEIEE— FIEZ
5TY
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ERCilFEY DR

Non-Reciprocal Communications

JEXTS Q@S (One Way Skip)
@ Lt BB C EREHDXerlZBICANTRUVEADEN

@ RFE° Y P0MEISEVOEICTHE) U CPeditionZ&R L TLVDAZHD
ANU—Y3 VD ESEELREBELTND. £€DLT?

TEAB 2 RED@EIE. WHEMTAD BB, WICBHSAIKE U/IN2AEE
BDEEZBND FAEICARERECEEHD %)
® —DONDRAELUT. ABIBDZESINDOEDERTEEL)

@ AR 1 AUNIVIE, BiRE, EROT—Y 3>, BEF. F8. =5IC
AL/ A XTEDDOD, ABEBDEN0dBZHUADCEIIR<DHD. 3
RNICHRBEOIMESZERI D

@ CHOHLIZECEIF. JFBERERFEBRDE (BDStatics K)Z (/1 XI\) DET
BODIVOTIER, 40mOERFECOERHV
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ERCilFEY DR

Fading
Zx 2 AOSB)

@ QSBO—TFBHM B RRAIIEZEBRZER SHEEICER D/ AN H DD TR EH T8
BHICBOHOZDIEHH N ITDIND, ERBEDZILEIEH BRI ZEDIEZTTD
E2ICIEND

Q@W->LDULEDT—IVIREBULE. BNWI =Y VT IEMUTOBIATRES.
HRICIIZENSHEET D

@ LF Bands (FERRBEEWM160m) THONDXDIBRBFERDEINDT T —IVTE. FICDE
D (EBEYULUES) ERIINRKRDZEL. XZIEDBDS VI LA EEBEDEELES L
TWB., COZEEIE. ABREEDSIRILFRIFORNOERIE B OB PR

(EBEEE) ZLCL\BDHL 5

@ BHHINDRENI T —I VT3, EREBICRET DARABSOFALEMDABICEL. THE
e, &g, SYFAL—LADEETCNDEEICEIMD TS5 vH
O UIEFRREIE S (Irregularity) [EVILFINZREZEE L. fif8. BEHNISIEST BRI
EESEUTEEHICADDT, BEICLLIED 2T v FFSR
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Coffee Break

QSBI(EiEALLY

BER A=y BEERELVEI - -ZTOE. BEERDMRIIERFTEFE--EHRETEH
BoOFIThBNITHOA TV -, KEMZIRAEEETED REVERLETIEASELD
T, BRREEBHEIREKBERODZ EQTEIAN—"STToTTHEWNST. RALTUTT%
MEMIZEELT2DO U EREL-YER#Z2KFERAL T, QSBOEEZH KL (HNZ 51
MEFE-O TV =, COHWEBAUHFDTO2ILBIETESE. BRIEKS

STHEIZHESHWLTWSDX., [AIABof=, Biof=. AFhEHA1. (. TREKT(ESFE
TEGW) HARERM B AP KAROBINUPEEFITH =G, ALRILAIEYID
O—XBFLGELD—EBITHZ. ERERPBETEERNATEL T, HOMEFDQSBE
For=EF XL OB IFELY,

SUFDFERBETHLUFE(VD&OIYDEIABEDTELTDE) NPT ITFEEED
OJELOLFHTEKHEBVDAZBN T AEEDLDNTHTEOMNFEY], HDILRERBED
QSBEHSOELUE. HILLWERTERZ (T, FSRARRIZKEIEN THRERZXDRIC
EEMNYRAAREY BRIy IDEDKRIWEREERS, FO®LUIESEINEIOT=I1FE
SHEDFroRIVITLITT7FEEEBL TNV Y, BEOEEATAVEENHDILEESD
THWTHE=L. A—ILFAFEBERDL X 15—% 0> THYL THREZE(XH]

RIADHRDEXGREETIFQSB(V—IRL-N), TRABZADENFISIEMNOI-Ew
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| BRER Ny DR

Propagation Distances (BHZEEEBE)  coresornonen
IR ERERE

CHkEERE(Hop) . E|IERD
EREICRH LT EICR D
Tgttgﬂ/ \‘— L/Ei'lgt F layer
CTOEIZEbEE

E layer

—————3200km
/ \

B41-48 {GHREIZEREEE

A BRI EREED
BECHERREBOHRIC
KDRED

C C Cm UIEsABkI2RE B
I TRDRETODE :
=>iTEITAZ4° THE
(CHOENARESLLBTDEBERRIIELED)
= EFD_DDERBOSEZNICRULEEHZ U
CNUEDEEREICEIESEBICIE 28I EDBENNEICED
S>ZDIERZEM TSI DIESIIEFED (DEBEOMEANRADLOEDIEZ D)
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ERCilFEY DR

g

ﬁ{ﬁm) Courtesy of NONBH

Simple Propagation (E#ti7s:

B EIRE— | -

BEB—ERETIEND
Kitt&Za 1 @M E

k&9 DIBEEHD

£ TCTRENDZL DGk
FHIDBEMPATITZD
ERDMCHDEED/ SRS :
--- 1st Order mode
(IX)ERE IS EEEE 1 B8
SNENRS LI TDICHE
--- 2" Order mode

(2x) =H5([CED—[ADBkIE(Hop)

HINBIREE - EDXIDFIF1E,2F2ENDK DIFRICHEE)

Im

B1-49 SBHICHKRE—F

E) CCTIIERARBIRE0[CDUNTIFEEET L TULVRNT, REDEFGHEASHEICDL)
TOHZEMLUTUND, BRDEEFRHFXY D FTECDORILZEO>TLND
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ERCilFEY DR

Multi Hop (Complex Propagation) couresy of nonen
B VIVLF IRy Tk S

\ chordal mode

BHRCIRE — BIIEFB &K1 2 !
TREZRM  BROEAESNE e 74 .

-C‘I L\‘jé rove sporadic E
REMEB(IEIC A L— X TH— /
BESTIREL. ZNOERD
&5 - BIFICHEE523

@ K ETESTNDIHhERE

1F1Es1F
(Equatorial Anomaly).

St
PRECRZI|REDET

(Mid-latitude trough)Z UL, W8T « BROMIFREN, ERZEIFOBIF(TILT)T
[SIATR Y Tiai(Chordal Model Xb [EBEtES 2 MMaiE(Ducted Mode)] DIFEEL
TL\DIEMDL'SL)

® [EEEBS D ~ohk(Ducted Mode)l (&, ERtEBREITOERDRE « BHINERED
EBRTE— R, EQBERBERHMIIIEND TESORESHELRD LowBandDFEED

® [SIR/Rw Tini(Chordal Mode)l] RO EDDEREBIEITINEEST D5 D Mol
E—RT. BPTOBEBOARADBREZITITE—/\REDT, ESIEED
THDQSBHMDZN
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ERCilFEY DR

Multi Hop (Propagation Distances)
N IVFRy ik

@ Ry JDOOIHTBLITARICKEL. EBDF2CORNERD

)THBLEITAEMENIRED RIS ERFOHES L. CDIBE20-40KmTD 1
My T EARTREICED

@ BRZFILEEMTIE. EBFBOEHENVILFRY JICRES L. SRHBDIA
RBlId, BANICK > TERDIDTEHMILEID

@ RIBEEEFEDMRY JOBZRS IICE. BH5 LITADINE

1F2

2F> .
132 \ T : '
400 km

®1-51 VILFRw Tk

A1 CLUB / JA1VJQ 105



Coffee Break

SKEWED PATH?

AXa1—F-NRIZETBAUTOAAMNIBAERBOEEZTEREA. PERTELIUNXTLNLEHEA T
® X HETEA— /U5 —DERBLTLBEHNSMFMS160MDEEERHNS

@ WoFENLYDENSITAUIFELD, SNABRIERTMEDEWNT VT TRKBI—XhB5
AN=-FWEHRENOART HENHHEE STV

@ MF/LFDEWERII[AAT YR -E—RIELV-T., BEtEL M (ERICE THMEBELELE RS
BRI M) (THENTENIZA>TED , EREIZHA>THEL Y/ IO0KRERL

@ TNLELEREZOOERERIE. RIDZ/KENSEEIIILTELEIN?

@ LFEEFELIZESHTAMNTIIG, ABED LS KL FREL000KmM
FCEEEMNBFEITSIRATNTILOBEETIEIELNDOMN?
BNISZUAL EMNS, IHLEXKBEBRBEICHARESNSE?

® JALAOOMDHEMILRRLow Band DXD KEFFDO—hILBEES4.

WOEBEHL-S, HRLBEDIIEZTEICHITTYZILYILELT]

FHTIEDONELNTHIDGZATLES

RITHESTOWODIIHERETEFEREANERT DICET NP LETE
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SRClFEY DR

HF Communication Link
DX OpeningDEARSEHE

@ BiRHII. EZEREDERBINBICEDSMUFZ OIS C

SEHNL YYD ERERET B—10KWAN TEEERLD)
A —TYOTUREMERERDDERICES

® DELEEBZRBIIRDBINNAKTBEETT. ZIERTDESUNILL,
BEOARIMS UNIVUATICERESRNKD. T 0ESINELZT#EERTET
NBCTE (BHI0ET. 2MHZIZELUFERITBND)
—SBRERHL VI DO RRERD. LUEM EDERETT:ER
SIXESHDIEN. PUTFRBZLITDCETEDNICTIRD

PIOTFINI—VUDNELSNDEHRE—FOITSLITHICEUIZED
—KXEBANDOKE DD, BRI/ THEHSINDCL
STBETAENBNGES. 1Ry TIXKD 2Ry TOHEHRVNEES

Hd (RR—ISR)
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EVin AN R

HF Communication Link

ZORDBITIEToTFHDITLEFANS
LD T, B TRI2FE—RD A ML

BL. FEDRARER
#HVEL f>folsin a
DIZE2HR YT XK
AETHRVDREET-
EBHNDTEB
CDHZETTTIC
HAHIEITE LITARK
NEFEWNIFE—FRIC
FEAHLMALY

ERaLT A TEE
BEDTIEHERE®
T, 3T—%=TFIF
F=YIEST A ¥ —% 35
YITH EIF % LT
BRI H B
E.OIEYBE R
TUTFMEEEER
=35 £ (HE
WABRLEAR H1-52 @ty TE—R: BROZUTFHITBLITATLEDS
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Fresnel Zones
JURIL s V=V 0OHE (Kitt=ST 1 >/)

O KR EamI EE, K< 1 M CTRHATDIXLODBREHNZTOIN. ZIRTIE
BL<EgBICHBUZMRIVVERES REEE XD, TN &EFresnel ZoneEIES

@ CDY-—VId PUTTOHESHHDIZE. IB5ETHAMEVNEELLIEZD
(REORSR) M ERSFROT 1 IDMEESNDITF vV ADMEZ DD TIHRER
(AT

@ REEARETFBROT —Y3a Y ThWW—YZENTE. 80EDEET
CORG -V HDMELZDIEESDH DN BRDERMHSDERTIEI -V
[FIENDEHUENMBLTLSD

@ LRIV« V=VIZEIRICHEVNEREOEIAZ U TLVT, ZDIEIEH EEShIC
Xt LT5.6 h&E1RD

OL—APYTTOLEENSRCHEADLNE, CORNY—VEDIVICKRE
CEZBRVNEBEEDDD. STREREELD
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BREHR Y D2

Fresnel Zones
®1-4 DJLRIL—2DOEETH

FoTHTLEIFAE (E) Fo7I XM R (Rl i) FoT7I X RETR (R&E )

Radiation Angle

[degrees] Near Edge [m] Far Edge [m]

7 224 3136

3 83 1067

6 36 506
10 18 305
20 o 140

30 97
64

B1-53 JURI « V—-VEIEE HH EIFAMNL HEVNETLRILY —UIE,
244mMi53KM iz AL EFE THO K
EtANAIREICA D, CCTORMRETDEIBD
TAVIEKREN, BOSTUTHIILRERE
AT EFAIEGDIRESHA RDRUV D FBER
Near edge Pt
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RiGik FE Y DR

it B 15mMOEERTLTFT. 4TH LT KERT 7Tk, L EAENEITS L (FAMNISE, 30ERE
ﬁh§1 }E’ 3,1;—’ GEO)%«%O)Fresnel Zone E(:@T%)O)'C\ CCi'C“fEL‘&%‘TIU?(iHy*LﬁL‘o QRP DX
DEAREODRSZRY | Pedi@NEERZFESIERADIDERDONS
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BRIl FEY DX

QRYV at the Seaside
KD, BEDBDHERA

@:BEHLSMERIE. BUVEREZEXDCENDBHKD
1. BEHLNSI2NENTEMNEBICEEBRD? YT I &RE
2. MESIEZENEENSEL (BMZ>TT100mDBFEEB LIIXILELY)
3. LWDIPBRNWRO—TEFBALTCHBED, Eih (RIFEA) REEH
PITTDTAI=ZELEITD —6dB~10dB
4. BOKDEL ICHIN®DDERTRIKDRE TARIBREANEND EHD

@=E[RICC O ULMRZFAL TS
1. DN DEEEBDDX Pedition[C T, FAICGPZE TGER UREZHITTLD,
NCJ(National Contest Journal)®Back Number|Z —&pfz578 1D
2. JADKEIRDPICE. ABIFASTFICCHDIRRZFMNA L GERLTLDED
LS
3. FE. MRERICDNTIFRISNTUNDDEE UNEERDERIFTHDZSN TLVZ0)Y
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Coffee Break =55

) V%

RIT430MHz®H TS Fa—REIZH-=JI10Q-BNDEE,

HIEemMYUTERTNEEEIFATNS, HAUIL23DE—IDE. thDOBEE A D6mI U EREBIZ. 7IUH
AHEESWREEDQRPTHUAVRIEL TV =, FALEEHDB . HORDEICTIEDBLNBNEYDITTET-,
ENBRYTEDZT—D LICE1=Z2FRFDM/IN\KRKT7UTFTHLIFLITEBRELTWNS, —KAEN B> TEEFH
(+5&, BALFHDIEMRSARSE), HITTUoTFHFIEDKRBIILTEWNFTE  ADAREAS? ? IKLGELEELKE.
HEKXDXerWJATBOKMNOIBHMEADEH TSR T: [ZIILEER. TEADOBRICHNTEIIENHDIZAHD, TDEE
EEDINOQEDHINTOTCEART T T TROTVAMNRARTEL

FHEBRBETEENDREVNADXerDHSTIIEALEN. TEZDEBER THRORIZEY F(H=bIT, EFKAH
PYF=LKELELIMCEBOMSSBTY SN ERL, E5EEst YA VIL23EHBFDMIE. CE6mT7IUAATEIZELTIE
RABEEEHBETBEN, FIVAARDA—TVJ FERERELYSORNERNL, TZAR-TORI307EHELY, ZFLT
BWOQRPIZTIFTHET7 IVHERIET#E, FETRTWAEKRDXerlZES T, FoZERIZHDEE, HULIDIE—FKEA
BPUTH VAT LESTRAE? FLTRIRYILSERS=bIT (5)

EZDWEDORICHENIZITOI-CEIFENTE ., SFEFHNVTEORVD B SFHHICEETET -,

OIL I =2 TNIEAREHIZHEIDTHLLEIZECT, MERFRIIBREZIZZENTHAESTHP DA A—
UhB1 R TRFTHHIFTTEELE HEVEHETHY., BDIGZEETUTTHahHsD TEDEADREIEEKM
(TR, 6dBLULEDHF A EZ@EITEWNEWVHEA—S

@V I/LL A —R— IBKLEDTREMEIBOH TR, KEIFEARMICH EXYFESLZOTFBERFNELND

OEE: BRAIODEIFTHILRLECN UEDEIAHY. BIRITEITALERNWILRIL-Y =0 FELND

QO ERMMDYR BEBEETTHEA—EHY. BEOMZTHA>TNED TlER H & 5t (2ERRE R &) NEIFTEHIBD
TAELD

IS A ., BEFEOEKDXerlZh v AERBATE-MEH ?
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| BRERFEY DR

Ground Bounce Effect
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Ground Bounce Effect
(ERtD DA > T
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Ground Bounce Effect
ERiHSDAIIT P (DDE)
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Effect of Obstructions
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Effect of Obstructions wRISEZ=Y)
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Ground Wave Propagation
5 fre M08 o R0 B e
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Tropospheric Bending Propagation

XUmEBAS 2 HMaiig (Atmospheric Duct)
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Tropospheric Radio Duct Propagation
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Tropospheric Radio Duct Propagation
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Coffee Break
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Tropospheric Scatter Communication
SUFRER ¥ + v 558
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Tropospheric Scatter Communication
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Knife-edge Diffraction
T4y IPR
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Knife-edge Diffraction
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Meteor Scatter Propagation
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Meteor Scatter Propagation
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‘VH F/UHF Propagation
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Coffee Break
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Ham CAP® S Rl

Ham CAF 1.01
Ham CAP 1.01

Propagation prediction tool by YEZNEA
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http://dx.gsl.net/propagation/index.htm! M4l

B1-67-A FERIATHROF A

Propagation

The current time is: 12:45 UTC on Wednesday, April 11, 2012

Current Solar Indicies from WWV  «— 7 )L84 LTHIETAIWWVH SO EABIEEE
11-Apr-2012 at 1205 UTC

SFI=93 A=8 K=2
Conditions during the last 24 hours —BE2ABE DA — LB R

No space weather storms were observed for the past 24 hours.
Forecast for the next 24 hours  «—5#%248MDOAL—LFH

No space weather storms were observed for the past 24 hours.

Color: ZMWeb TO & B T #xILFHE. TRIFEE (Rb—LLAN)L)
SFI: = Solar Flux Index 10.7cmEDERHEETHY . KIGERHELEELLLFIHERET 5

A:  3ERIC LITRIESIN DR E B DK D AIRE Ea-IndexD 24 B3 F41E
A KE[CKEWEFEBRVDVEREE RS
K: SEEC LIS T EI DK FER Da-index DEXNHELEVO—9FTTOHIETHLHLT

K1{& O 1 2 5 6 7 8 9
afE o 3 7 15 27 48 80 140 240 400
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. Solar Wind Data + XERIEER
j&ﬁ%@ji;('?*ﬁ?@ﬁﬁ&ﬁﬁ Provides solar wind velocity and energetic particle intensity
BN RELXACER E THhEKEE Updated at: 2220Z on April 11, 2012 A00KM/sechT & A
LB RARTIS SRS IOV i

/ T e : N N
Velocity: (Km/sec) 393.5 FEHPRE—F
‘“B%JE‘LjEX?@ EIIl L ) Density (protons/cm3): 56

F—HFDIccHzUDH RS E(34 — S1E
R MR DEEBAD
FRFIZZEYRed Alert

RENSD

10.7cm5&@§'€5& > Penticton Observatory SFI Measurement

METERRE WWYV only updates its SFI reading once a day at 2100Z

ML\EBIZSS  |The Penticton solar observatory takes measurements at 1700Z, 2000Z, and 2300Z

Solar Flux&FEA (WWYV uses the 2000Z Penticton measurement)

(Ten Flux) _

S Penticton The Penticton Observatory SFI value on 11-Apr-2012 at 2000Z was R
&7 AT TR &R

@’5_&72:§<WWV Solar FluxM &SI E Mt EEMZREEL . EHRKX (T Penticton &AIFF TD
DT —2%R SFI=63.7+0.73(SSN)+0.00089(SNN)2 10.7cm B R DR E
f#
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Three Day SFl and A-index Forecast
(updated daily after 22002)
This report issued on Apr 11, 2012 at 2200Z

ERHEMRET$10.7cmiK
DEEIERESFIE KR

ENEMAD I ARE T

Date SFI A-Index

11 Apr 090 12

12 Apr 090 12

13 Apr 090 12

Solar Activity Forecast — KEEETFA

Solar activity is expected to be at very low levels with a slight chance for C-class events for the next three days
(12-14 April).

Geophysical Activity Forecast — HESUEE)FTRI

The geomagnetic field is expected to be at quiet to unsettled levels with a slight chance for active conditions for the
next three days (12-14 April) as a coronal hole high speed stream becomes geoeffective
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BRIEDKRE DL T7EFEERE | > Recent Major Solar Flare Activity
(usually reported within 30 minutes of event peak)

No major flare activity to report

NOAA (American) Sunspot Number
This number is reported daily around 0225Z and reports
the number of sunspots observed in the previous 24 hour period

The NOAA Sunspot number for 11-Apr-2012 was r SHOEA#

BUISHBINES#MHEFE ——> Mostrecentfive days (oldest first): 39 38 25 24 24

GOES-15MX#5a E & A > GOES-15 Background X-ray Flux X>M>B>C>AlIEI<
This value is reported daily around 0225Z and reports the BRI XIR
average background x-ray flux level as measured by the GOES-15 satellite ot 1
JO07BERER

The GOES-15 Background X-ray Flux level on 10-Apr-2012 was m/

RIS HBIDXERREDHEFE > Most recent five days (oldest first): B2 B1 B1 B1 Bl
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Auroral Activity
Aurora (also known as "aurora borealis" or "northern lights") is caused by interaction between the Earth's magnetic field and the
solar wind (a mix of charged particles blowing away from the sun). During storms, enough of these charged particles make it
through to the Earth's upper atmosphere that they interact with the earths natural magnetic field lines. When enough of these
particles collide, energy is released in the form of auroral light.  In addition to creating a pretty light show (mostly in upper latitudes),
ham radio signals scatter off of these particles and can greatly enhance propagation on the VHF and UHF ham radio bands. High
levels of aurora can also make HF ham radio propagation via polar routes difficult

HMIKIBZED AR 201% April 12 03:550T

Weather Pradis

ILIB, BEEDA—O5- A —/ LEBBT HIERFT OV ISN ST EERABL
BEALA—O5-F—/ ULORESRIERTEFIE. £ —OF5H T R—LDRECRSEHL
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Solar X-ray Flux
This chart shows X-ray flux levels as measured by the GOES-15 satellite. The measurements (shown in red) are used to issue alerts when X-
ray flux levels exceed certain levels. Spikes on the chart correspond to solar flares. Flares are considered "significant” when flux levels rise
above the "M" level (as shown on the right side of the chart). These large flares can often wipe out the ham radio and shortwave bands almost
immediately and it can take minutes to hours for the bands to recover. If the ham radio bands seem to go dead all of a sudden, it is always a
good idea to check this chart to see if a large flare has occurred recently..

GOES Xray Flux {5 minute data) Beqin: 2012 Apr 10 0000 UTG @8 RRIDKRLEDTIEFIDI T3t Rk
e T T T T T T E T T T T e T T DxerlE g REIRET—2D—DTY
- . . ] @GOESI5FEICKYE=A—NTLVNS1—8F> &
10_3§ s s g < ARA—LDKERIETOHEE T TAB,C,MXDIE
B - - 1% 2 [22&L%D (FDH—T)
1oL _ _ | QAN TILHFTETHFNANURTORWNA—T Y
Sy = [ TETS  BITXE TR EANBEEEIC SIDEF
sl - - 1 @ o Sr—BRE)BFHELTIVD
- 3 4 O N\ A NRURHNFTEEDILC~-MDEETOHH
e - - - 1° & @ H—IMCUEDEEIZLMELELISMELEREY
= 107k = = = OADFFEZLA0MEERB IZHBHIFEMUFET
S w : Je OxigamELE . Ax 108 (W i) R LI-LE BORE
17 ettt - Wz * RDEMNELDIFRC, BHELITAM, 45T 5AXD
= 3, BRKILT, AXI0BDAEIXTS7%EED)—F7
sl - - 1 = hLI=EF ., EROFITIEFEA 1 I THEABIE A
2 5 BIBLIELK—FEhB
LF |||“ b stk hlﬂ il !”L 1 9 OFEFNEFBAXRERDE, KFoIVHEE
ot hor 11 12 wor 13 OMHNER/ A D(E, INSEILTISHIEL, ShDHHF
Universal Tims ﬁﬁ@j&ﬂ%@@;ﬁ&f;é
Updated 2012 Apr 12 04:25:12 UTC NOAA /SWPC Baulder, CO USA
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Grey Line Map
The grey line is a band around the Earth that separates the daylight from darkness. ‘Radio propagation along the grey line is very efficient. One
major reason for this is that the D layer, which absorbs HF signals, disappears rapidly on the sunset side of the grey line, and it has not yet built upon
the sunrise side. Ham radio operators and shortwave listeners can optimize long distance communications to various areas of the world by
monitoring this area as it moves around the globe. This map shows the current position of the grey line terminator

TL—ZAVICBREDXNFESTNEMNEINEFER
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Near-Real-Time MUF map
The following map shows Maximum Usable Frequencies (MUFs) for 3000 kilometer radio signal paths. More importantly, the current
sunspot number (SSN) and Planetary A-index are updated every 30 minutes on the bottom of this image. Additionally, the grey line
position, auroral ovals, and sun position are provided. Click on the map for more details on how to use it.

NEW Proplab-Pro Version 3.0
http:/mww.spacew.com/proplab MUFO)ﬁEE@?ﬁ\B, /\OZ
Full Windows compatibility and more horse-power under the hood than you can imagine! 0) ﬁ T:E % 9—- T \‘Jb'a_ é

ZDT—RIF300 8
ST —2DTTIZHS
SSNEATUT AT R
ANBZTHELTL
ZNDTYTILIZIEL
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Current Sun Images
The images below are current views of the sun shown at different wavelengths of light as taken by SOHO and the Yohkoh soft-Xray telescope.
Generally, more bright regions on the disk indicates more solar activity, which usually leads to higher flux levels (which also often leads to
better ham radio and shortwave propagation). Click on any thumbnail to view a larger image.

REOKGERREXEA TEA

OB\ AT ST T TS
USRS RELILT hieEs
@=L\ Ea0F h—LTSL
1 B8R4 AN D T B 75 A BB L S
U. Bl ECMEEL S EAE B D
HRAEEHT

CSLEBEEREDSETHTE
ELIEREMNRZ ST, KEY
iE?%TﬁSOHfOﬁé gﬁfﬁg?
o= 5L 1=k =HIZRT=
SOHO 13.3nm S HEYOEALEIZUDL
=EDQAAMDBHD

DXerld. AWVAD#EEL LHER
[ZBHTHLIFETTEL

B2 AT RS BDO TGN
ABNEWNIENHD

LCATABOSE HENET
ENEIS, BHPRARE
MSHEISTNS

SOHO 21.1nm SOHO 30.4nm
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hitp://www.hamgsl.com/solar3.html: Courtesy of NONBH / Mr. Paul Herrman

Solar-Terrestrial Data
23 Apr 2812 2216 GHT

. - ~ : f‘ ~ J
R En TSN Paul&lENet SurfingzEL Tl=b. 2012F D3 B IV LAEENSTHED

WP RIS ET—4 MRay: B5.2 HALERRL. A—ILELLDPPYEY T KT oT, TLTH
oo Ff;-:;: '35'; DILELDO—EEFERAT S AIEE5o1
2R HE S VHEE /S m COFERI[TFH/IALIRESLL Z0HEHIL:
poranmal 26 ) PRGTE A @RI~ 5Quick View TWeb D ERIIL D THRIREATLT
EE:EE FE;E Fair QTL%EX\'C_:ED)S Condixh'\— HEA
Ao O EEICETENR RAGFERAEHEREARE
EE:EEEz M0 LAT AUR @ AENDeep’E D THhABEIZITHEIALZMBLEEN LN E
1-68 an ESEU @ X TLAABERIFER NS DSolar windD ENE (LR (CRREIRY
SEHES RO B B !;I'opODZE?b\BEZ%E[CME/Wind\\]@?I’%‘DE?ﬁH’&KI‘%?F:
EEE YR NERNTLDARBERDFHT = ADHND

Geonag Field ACTIVE

sig Noise Lul *s3-54 153R—UN—ERIZ. TOEXDRMNETE—FHTIEHhHYIZLLY
“Current Solar Inage DTHLLEEELED. ChTEEREHYIZ (5E)

153R—I Tl
OKENEMBITERDYT)—ROTIZLLIZMARE THY
O FFDHRRGXF - BEXFIEEHDHERE or LY (Range)
OFEDEAIZZTDARUIT1Y—F5—H (Y )L TEREMEFRESHH
OFRIITDEZLST-LE, BBBEICEALGEENTSHH
ELVS=—ERERVVEAFIZDEFB

Copuright Paul L Herrran 2012
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153 Page Z&DAIFEIEE

X-Ray: GOES-15BE THIESN TS RGN D BEMERRVEEBT HXERE, ABEDILTRET—RIC
FRULBRFEORESOEEMGIEIZIZNS, BENMBIRICHN LT REAICTHREEDESZ I EES-SID

Proton Flux: TRk BRREFE (LN . £IZLDE (Long Duration Event) B IL7IZ&->TRED T (BF) AN 5,
BIRICEZD—BRELGEZIE. IRIILX—HIZKEBRTSIAIHRAREDO T, BEEBALITKD>T2hRTE
ExEZHAL TEESEIZEALPCA(Polar Cap Absorption)ZL THRE D EREENTOvIENhS —-PCA

K-Index K-Index (3 &t (B%) K-nTEEIEICHIMBIOESOER HEanT(F/TAZ)BUATEDTS
Aurora Index: ZF—03-HTRA—LRSETRTER, AELEELIETHS

Solar Wind Speed: HSSWS (High Speed Solar Wind System) 7L 7 EMCMETABEMNORA TS EERRBHAFNDAE—R%
L1OLSRA VMR ALERBENERIZANSE TS, CORSTEENTEEHO KIEENIHI BB EDEED
£IHED, 200Km/secTZ KA. 300-400Km/sechH il % & E . >700-800Km/secf=& ERRIZHELY

Bz Value & Polarity: ihEkFISDIMER S DEILELRZDAIEE., BIEDRZEICIIMBIDEILTRESAHS

SFI & (SSN): 10.7cmD KB ERRELESMIFEITHBLTWS, ChAZWWEHREZRTHYRLERYET

Electron Flux: CNIETLDEE IL 7 JIZ&kBProton FluxBERLITLNS, BFDESIETA/NILLTRIL T JEWH>TEFD IR
MBEN ) BREIIEDEVWIL 7S TEIEFDEFATELTLNS, BIEIZRUVRAA SO TIEEERSE
RAJDRERIZHYERBIEDEEICHES, "RILYIASEDEBZRRIIPCAENISLEEEICHNESIND
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X-Ray Data from Aurora | Solar Wind Speed Bz Value &
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BIEDTEFMEN DEL (200 [=]) WFRERIREFERL
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HHECONDIXTERMNMBIZZSEELY? QTL: Operator is too lazy

THEECSWNEREIZIOIVLS A0, EICHIDXBERLLRA
(A%, A F—0O—)LIESFEREHK)
\ X, SSVSXEEFER
ZEDXERXHA D
— ElThK-IndexZIFIZE B 3571
— KIEAL-3E b REHDERA Y 5ZBA TV =ES "

*How about K=4? Who care !
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Sun Spot, Flare,
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AR mR(Sun Spot)
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Butterfly Diagram / SSN (Sun Spot Number)

ABEaE (SSN) DB,
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CME (Coronal Mass Ejection)

® JL7PADOABRDOY—RELUT, 30T « 1h—
DD, BDHERTIEITI LU PRINDCMEDHH,
WRElCE<<EEITDIIYEMLENEEZS5NTL)
)

® DO R—JVIEXIFEB TR TE. 21\EoH
JOF7R—=)UT (BAED) ahhEshEE (EXED)

O EFBOWDORDBEZEICHDIBEDN DD

® JOJF7hR—ILHBIk. KEDTORY (BF) &
EFDRIEBHFH, ERBOABRE U TESNIC
WEHT —HSSWS

® CMEFDUPE—REBICRETIN., BIMTERE
UL SEUIRED2000BBOIRIVF—&FD

@ KXIREZCMEIL, —EIC10-100B8 ~FVICET D

HEZRERZRICHSEY Bg2-15 X§#E TR 1=Corona Hole&SEENfEIE
® CMERLLBHISRIE. 70FERICH > TEREIRSE

A1 CLUB / JA1VIQ 176



AP EE]

CME (Coronal Mass Ejection)

E|2-16 Corona Hole (3)

SEHEDHMROREDH TI0F
=)L PRIGEDBVNEDEP DT «
TJIUPZERS
SERIIBEROABZRANESHICIREDS
SN TV DABDOMRE, BV \CHIZE
BELUTRD. BEMMENCZH. XiR

,If i i P O \§ iﬁl
E2-16 CMERLDIBIE(1) ﬁi%ﬁ?lz{ B0 \fEigE U CERAIE

CMERERTERET DN, LOBRD
KIIC. TUPRRLEEITIHZSTH
D
SOHO®EZE DA VHBERMD R Z D
1970FD¥EEXT. CMERLZDEFET
5R5NTULEDDE

Al CLUB / JA1VIQ

177



AbZiGE)

MEKESBOIOI Y EQA—~ « VasSL—Y3Y

H2-17 thEkEREB D asL— 3y

Magnetic Field Pressure

HBREMOEL ABEN RS E S
BOIRDZIE ZLY3ayPOII-JT

%%5752?ﬁ2&®

HBBKRODSE 15 CTIIHEDIRISER &

TIL=TICIZ > T\ DDl IND « Y3 v D EEE

HIRRICHBUTISD %@%Etﬁ%ﬁﬁtb

AIBRDTS 2R ATt L

RNEEE (ITLEASTD

o) 12 EBRDEIERE/ Ny

FIERIMEE, WDOREN

L CHEBAXDESICE

B, TNHMEICA—OS DT

(MIVAES) 04/03/09 17:18:16 UT 04/03/09 17:18:16 UT

= = - lonospheric Convection

TS ANAADERETLR CDADDTSTISERD

LFEDENE, ERRD/NRZE HHF—5T. EHS

Wo5dF. HRTMBEEZERZBL QX BZRORE

T R AG A o — [Km/sec]

PCAZ EDBEIDEIREES &

EC?— .Z(B%ELOM CC%E’O@B%
FoEH -

---[N/cc]
@ IhIRTIZOERERE.
SJIEMRESDEZDDAE
RO EBAREBDLTD
WIS D\S RICERH
BOERHEDEL —[nT]

04/03/09 17:18:17 UT

A1 CLUB / JA1VIQ 178



Al EE]

Abm/HRERESE

iy =~ |

.. ACE

B2-18 X5 - Hh Bk &R AI# 2

CCCIFACEEE2. GOESHE, BiEZRN
CUVDPOESHEZENERNTIND

Al - EKERAIEE

S50FRICRT - ZODNODTOAIEEE
LTED>TUR, BREATEBEZEREDKX
DIESZELITIS

BHRAEEICIIXDROTIA -
O BKE L&
@IBkE2 LS
@ IRIG TS FDENE
0SS5V Y 1mBABE
HIEODEELTNET

FHAIBS BEWIRAND FILDOETHZEFRRI LI
D, RFOEOREEFTHULIZD. ZDIFFTD
BR - WR - ENZHARELET., PUT v
TBDTIE L—5F-BRTHRODES=Z5t
AILIED, ETCEERRBETRERETY

PNF A PEBTIER G —BIICZDEL
DIEOT—BRUEEICE > TUNDHEE(FACE,

SOHO, GOESD 3DH' X1V TI, EHARAIM
FERBIDT—HEEETT

Al CLUB / JA1VIQ 179



ABSEED
A/ XFRER A

Geostationary Operational Environmental
Satellite (GOES) --- KIGX#R &7 :R1E £

D) —XIBEIC15H B THEEZR A TRKREBER
ZEAL-BEELHD )
. RNEXREFRIME TORBKEANN T LEFTHY.
Ayd—k-v—F U BEHGOES KEXIRREE CDFEEMN2EFFEDREDXIRTIT >R T—4
Solar X-Ray Imager (SXI) FELFTHIZT S, BIRERICEO TILEELGHEHEZE

K2-19 GOESKEBX#RSAIEE2

A1l CLUB / JA1VIQ

180



AP EED
A/ A&

ACE (Advanced Composition
Explorer)EE2(FABED') PILI A A
T Z R ULKITTIND

£585 803 e _ ==
w/ CME TS XY DBt HIEIFACED T > T
- ERDTT — 55T 0< HIRICEDAA
b T3
N ceaie HIRDZIH EABD BSOS HDFESL<

BAREASTS5YI11ICRASNTH)
3, ZC CEBICAMBERE TS0
ERBENICABOESUNNS

wBEL £ DEL

181



ABREED

AZERRIEESTEREO A/B

EDRBS52DHHBEITT, ABICHUTR
<KBBUN<SZEUIZL 4L 5ICEAL.
DNTIEIDTRTLEB O ENSHFEAD'T

U\

CNICK > TSETABRDERDNACEH
ED1E™BIE 212NN CD2 DDEFEIC
KO THBERD SIEREERNMEHEDLSIC
BZol2U. CMEDKXDRIRERZ 3D THR
TEBXDICEoIZ

SECCHI

- STEREO \

BJ2-20-a STEREOKGE A& 2 8E

_(Behind)

STEREO spacecraft orbit
generally along the Earth’s
orbit path. SOHO and ACE are
about 1 million miles (1.6 km)
towards the sun from Earth at
the Lagrangian Point L1.

X2 Flare & CME

STEREO
(Ahead)

SOHO (and ACE) -

fes

Relative positions of SOHO & both STEREO spacecraft on
November 24, 2009. STEREO will observe the entire Sun in early 2011.
(Diagram not to scale)

Al CLUB / JA1VIQ 182



AbZiGE]

Al « #uBk

FT_EILE/Q0 vk

SERTSElIEeE &

19974/
FILAI

S550a1F58/
NO—EE

A ERE

KGR EE
KI5 EI558E - 77 A

=

F2-1 K5k AHEN—H

FFBE - fth

Nz R IXACE BB E1E
DT, FHNHESECE M (Dﬁziﬁ%.‘ﬂﬁé

19954/
TSR

S50 1F38/
JH—a 8008,

KBaoT-¥E-B%E
N5
HEF

L¥2ERE T HETEI-oF=HY. S EIZA-T2012
F12RFETIXERTHERE

GOSE-15

20104/
TILAN

135° W KEF L/
Hh B E% L BN B

IRIMRHEKIEE /
REEXHRAE
Solar X—Ray Imager (SXI)

RERAXBREBEINER
FEBEIZZLDI)—ZAQITE EIFonT=
HEL-OAEBEMEKERLTDEELITIC
FEhnTL=UT3

STEREO A/B

20064/
FILAI

545214/5
NELELE

CMERU
A5 R 3L AER B

SDEHAEAEBEIC LY KERB AN KURBEIC
THONTWS, KIBEDF#HHKIY IEFEICEoT=

19934/
M-3SIIE4y

Hh Bk ] [E1 #h5E/
500Km-600Km /
957 T—fA

FHEXHRR A2 8
A A= RERZH

T39I R—IL N DXIRHER T —T ISR 2D
HREBEFBIZZLDOHENBEE LT
FANDT—ATHELTEERMo=AILTOANLL L,
X (F 100044 Z#E 2 IEE TS LD
BREHMNSE N KIGEDEE TRBH|EE L
2001 FE(2B& %

HINODE

20064/
M-V-704 vk

1 Bk ] B8/
680Km / 985>

A& AFEE
XEREAL
EUVE A

2012(2%>THh o KED 1B D 1 1 FEZA D WS
&iﬁbﬁlt@fbb\ﬁ%’cL\m\:&é‘—%ﬁ
IO —IZXLBEN? IR TRRET-
T —')/7 ?S'ZIJIT_I?;‘E (%)

A1 CLUB / JA1VIQ

ATy

183



Coffee Break
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SID, Van Allen Belt, Magnetosphere, MHD, PCA,
Aurora Sub-Storm, Aurora Jet Current, Geomagnetic Storm,
lonosphere Disturbances




SID (Sudden lonospheric Disturbances)
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Magnetic Bottle
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Van Allen Belt vy . PLy® & Ring Current
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Coffee Break
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MHD (Magneto-Hydro-Dynamics)
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MHD, Aurora & E-layer Jet Current
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Coffee Break

Delayed Echo
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2)BHA R+ REEENHY 1950/51  WSLUU 7MHz 55 CW Own
I ANEEBHDEENZLN(ER) 1965 K6EV 14 MHz 3-4s SSB Own
MIEBEANDHRAERBENZ U \FE 1967 W3iVY 28 MHz 3s SSB Own
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PCA (Polar Cap Absorption)
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S\ THE AURORA
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Auroral Sub-storm (S ZE))
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EREEIBEL (lonosphere Disturbances)
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ERERBIBEL (lonosphere Disturbances)
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