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Quick-look System of Auroral Absorption Images by Imaging Riometer

Mitsugi SAaTo!, Hisao YAMAGIsHI?, Yasuo KATo!
and Masanori NISHINO!

Abstract: Imaging riometer of two-dimensional multi-narrow beams is a
powerful radio instrument to investigate the structure of cosmic noise absorption
(CNA) in the auroral ionosphere caused by the precipitation of energetic
electrons. However, the instrument has a demerit of delay-look for imaging
because of the use of a large capacity computer for data processing. Quick-
look (QL) system of the imaging riometer was developed by using a personal
computer. This system has a function to view the CNA images in real time.
Quiet day curves (QDC’s) which indicate the condition of quiet ionosphere are
determined from daily variations of cosmic noise intensity obtained during the
initial ten days. Thereafter the QDC’s are set into real-time data processing
as a reference. The QL system has an advantage for real-time comparison
with auroral images by the all-sky TV camera.
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Fig. 1. Block diagram of imaging riometer.
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Fig. 3. (a) Time variations of cosmic noise intensity from 64 beams (Type-1).
(b) Two-dimensional color images (Type-2).
(¢) Enlarged color images (Type-3).
(d) Time variations of cosmic noise intensity of 16 beams selected in the
orthogonal direction centered at a certain beam (Type-4).
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Fig. 4. The projection of —3dB crossings of the 64 beams onto the ionosphere
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—3dB crossing is represented by each square segment on the imaging
display.



258 iR B - WA - NEEDR - AT EM®

— 2%, THWHEERHEC LY 16X16 BRIIERL THBET - AL LeN 77— A —
WTHET %, CNA BEEAREMOBBE L ICELL TP BFERLTITHD, |k
SHEGEY 1 a< LT 1 ERECE 5 ==, T3 2=0 15 a2=4g%FRL, BED
EEoza=nt, AFoa<w~d, AR, ZFEF-2TEIFL TP LR L. ZO1k
B, 1 a=ofEFHET 88x88 VN, Feid. MELRATAIOREBHIZL 2RERND
BeaRNERE YT O, #FHL2v . —-2—-D27 57 4+ » 7BEREIZ, 640X400 ¥
w M, 16 BTHBH, BOBEEETHID 4~5BLLT, BRIy P HELZEL
BRBEAY VIR E -V IBRBAOERINEBLLTVEHENLE LIS, F, K2, ®
@B, FD 4L I6EADEZA Y VI E—VIZHEVWRAETAI LT LY, EER,OER
FN 64 EFAr — VDN F—=RE—-VPTED. 251LT, FEARELOME T — 22k
Ceh =R =V THSZ LR IDZRIEA A — O HBEITE S, BT —RF—VF—2%
RERBERYWETS SLCHEBEC L ORDD EHEEENEL D, EEXERBL T2 —
VF—gZ, Ter5 2R LU T — FEFIR(FRE L Tk EHEFICRE TS
X3 lic. F—AEFNE, B8 vy it 4 ¥, b 64 BTEAXAY v IS E -V F—
2T, BEROERCILU T4, PEMTERRINS., Ak, ERERIHL-T, £ —
LADOZEHREXZDOEEH S —ERETRTHE- 1L, QDC 7 > 1 VEHR L CHEMETE
FEHBREL, ERD CNA &7 5 —BHAKR T 255, M3bRrLcor, #
HORRE-FTHD. FHERMEERET OV SETHRNS.

(3) x4 7-3: hKEGFER

A 72 LRRRIC, 16X16 =+ Y 7 ACHAR LICRICER 7 — 2% 64 [ERx 1V v
FRE—VIZXOET BN, 247 2 LThHKE\ 184x184 v, r THIE L, BrsH 4,
EFHT—2TEBIBZTPL (H3cBR). #A—r 542K TV 7 2 SEHALE L LT3
DIZHE LIeEKRTH 5.

(4) 2474 P vv V75 7FR

64 ' — 2D, REHFADOEREDO—IT B v'—4), RUBIFTROEZEDL—F] 8 £ —4)
ERIBEL, chbH 2 RIAOEEF—s% Yy b7 7 THET % (K 3d2R). @i
EFNLTHTED > TRREEYHE L THET A4, MEE EE FRCETSEA 2
R e 7 o T LIEALHEET S, CORFHTEIBHERNBESE RT3 501CBEL T
% (KIKUCHI et al., 1988).

PUE, 4200247075 7EFRCOWTHBLED, 214 7-1: 64 —n02757FERL,
Z2A4F-4: P VY NS TRRL, TV vE— ON OREXTTH &, CRT £xR &L RS
VYV E—=~KTT7 4 5 Z7HRIPEATES X 51> T 5.



A A=V 7 ) F A -2 —RINES QL o x5 AR 259

4. v — AfHEIR T — & INEECERBERE

QL v 27 a2k 5, €~ o8, ¥—xIUE (A/D BH), XHRT + 2 7 ~ORHHE
COWTE, FTE2ETHELZRNC. 22T, BNNARBEA»LRRH LI BNS S
Liet s,

E— s AF %, BlFRAS E—rolhEk—2o0 71— 7L LTEBAFAIZS AT
TTHYLBXTThh, A7, 7OV BXLFAMLT, AD 2 v -4 - XD F— 20D
VIV IETS. AT T B OWRREERE L, ZEROBEICEEE TRE B,
Z OHRR B OBEICERE LK) 60ms 7D TAT , 7Y ) B2 EEOREMEE 125 ms
Lt o HERRBRIS/ 7 v—atics, BEMR 1B 28, 45, 8 Dok
BTERRET D LATE S,

8RO T+ ZANTF =213, €—2AF VD1 AT, 7L IEBINDE DAL
M=Fid b AD BRINT =53, 7 > —CRMIRERD. F=5, 7 >0, F
—sHBLF— 2 REACEL 7 e, 7 BR AV AEY) — 8D MT, Fe xFEA, 7

Zr74NE YYMMDDHH. STN {YY=4, W=F , DD=8 . HH=F¥, SIN=B4)

Trv 2 (1040byte/block)

Heder DTIME | YY|MOIDD(HH|MMISSISLISHI00]00100100100100/00100
Framel STEP1 | Ch. 01/Ch. 02|Ch. 03(Ch. 041Ch. 05/Ch. 06|Ch. 07 Ch. 08
STEPZ | Ch. 01/Ch. 02/Ch. 03|Ch. 04|Ch. 05/Ch. 06| Ch. 07 Ch. 08
STEP3 | Ch. 01{Ch. 02]Ch. 03|Ch. 041Ch. 05]Ch. 06| Ch. 07 ICh. 08
STEP4 | Ch. 01/Ch. 02|Ch. 03|Ch. 041Ch. 05ICh. 06Ch. 07 ICh. 08
STEP5 | Ch. 01/Ch. 02]Ch. 03|Ch. 04!Ch. 05/Ch. 061Ch. 07 |Ch. 08
STEP6  { Ch. 01|Ch. 02|Ch. 03Ch. 04ICh. 05]Ch. 06|Ch. 07ICh. 08
STEP7 | Ch. 01{Ch. 02|Ch. 03|Ch. 041Ch. 05Ch. 06 Ch. 07 |Ch. 08
STEP8 | Ch. 01/Ch. 02|Ch. 03|Ch. 04[Ch. 051Ch. 061Ch. 07 ICh. 08
Frame2 STEP1 | Ch. 011Ch. 02ICh. 03|Ch. 04]Ch. 05|Ch. 06/Ch. 07 |Ch. 08
T R T IETTEE TN ETTUN By e
Frane3 STEP1 | Ch. 01|Ch. 02|Ch. 03{Ch. 04]Ch. 05ICh. 06Ch. 07 |Ch. 08
R T T e N IR LT EETT N
Frame4 STEP1 | Ch. 01/Ch. 02|Ch. 03 |Ch. 04]Ch. 05/Ch. 06/Ch. 07 Ch. 08
P R T TR YT R PP (PP B
Frame5 STEP1 | Ch. 01|Ch. 02|Ch. 03]Ch. 04!Ch. 05/Ch. 06|Ch. 07 Ch.
R o I e I I T
Frame§ STEP1 | Ch. 01(Ch. 02|Ch. 03|Ch. 04]Ch. 05ICh. 06!Ch. 07 Ch. 08
T R B T O B ISP
Frame7 STEP1 | Ch. 01(Ch. 02|Ch. 03|Ch. 041Ch. 05ICh. 061Ch. 07 Ch. 08
R N T T o e IR
Frame8 STEP1 | Ch. 01/Ch. 02]Ch. 03ICh. 041Ch. 05|Ch. 06/Ch. 07|Ch. 08
R N I T T R R IETTN I
STEP8 | Ch. 01/Ch. 02]Ch. 031Ch. 04]Ch. 05ICh. 06 Ch. 07 |Ch. 08

YY|MOIDD=4FF B | HHIMMISS=W¥5y#) | SH/SL=t"-Aa%+V~+(x10mS) \ Ch. nn={R%7" -4

5 MEF—27 74 1iEE
Fig. 5. Data file structure.



260 fegg R’ - WRAKE - RS - BAEFIER

= DHREINDET— 2 RER 7 »—REELT 4 A7BERRNV—-F VRERTS.

DR, F— 2 EWMLFTABLTC, CRTIRZ57 4 » 28R TAH. F—%7 54 ME, X
ARAARYTIRED 7 » A AMBEBRRE (RB) O3 XFTI5IE%KFTERL, BT
NEBET s AAEGEFEFHLT, 117 oA ADF— 27 4 AMERET 72 HIUE
F— 2 DORBERTTD.

F=27 7 A4ML, RSWRT 74—y bDT .y 77— XDOFEHTIERT S, £7 7
wZlt, 7ry JEBEE TNy F—E87 V-2 pDF -2 THERIh TV 5.

5 — &%, 16 bit & unsigned integer TH5HH, FH L —VF ALz v o — K —
o CPU, iAPX86 AT HED I VEHE 1 rDF— x1%, B P HEMT FL R
iz, B P RELT FVARES EWS T2 B TR LTS, ik, BT
QDC F— %27 s4 NV (BEEREBT—27 5141) b, ThER—D7 -1 A iEECIE
FIhsDT, QDC F—=2 47— 27 » A L ERBRIC QL BIRDEZ & 1 7 il UTERT
HLENTED, 7217 42094 X (1 Bop) (&, @RS 1 B/7 v— alTiy,
) 1M A b L7 B0%, T — XEEEITIE, ECHRBENK 600M o P OXERT 4 A2
HHERLTCWADT, 54 BHOESENTE 2. HEERE? 4 /7 v— 2T, 216 By
DIEENFHETH 5.

4.1. CNA QHEH

CNA LB TR FHRE IV EHRE DB CTOEME, LA L, HEEEOTINS LT

5T LTHY, BINE AAB) ZKATHINS.

A:lObgwl§4dB), (1)
PQ

I ZI, Py (MRS BB REROMIERZEEITH Y, —K, Pu IBRINBRERERD
BHEEZERNITHH. ZROR VN E—2ZHDEA A=V 7 ) F A2 — 2 —FHET
X, - AL D IREAERMERENRES RS D (URb, 192 2]), £7 v 7
FE—AT LW Py ZRDODDHBUEND D, T, HEROBRIZHE, Tvirer—anni3
WM BERFROMBEL, RAXIAZEILTS., 22T, 1 A= v 27 )FrA—x—BHTE, X
(1) oxdbhiT

P,
D 2
Pou,(0) (dB), (2)

A,;(1)=101og,,

EERBENA, T, i, HlE, ¥FRREliChokT v ¥— ADERYIFS T,
15is8, 158 TH 5. Pouyt) X7 vFFE—2a (i,)) TX kD bRIHEATEERED,
—HOB OV EHLHICHESBEBEBEZITHD, 1 WEER s LHWVIIE, Po,(ts) (XEHR
UfEE 725, Poy(ts) 12, Vo4 —2—HENW X hERMNTRDLZENTES, Tibb,



A A=Y F 2 — 2 —RINEHEE QL o~ R 5 A% 261

6 EMILEFETRE QDC @IEFER
Fig. 6. (a) Two-dimensional color images of cosmic noise intensity.
(b) Two-dimensional color images of the absorption corrected by QDC.
(Tjornes, September 16, 1990).
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Fig. 7. (a) Scatter plot of the eight days of the riometer outputs for a certain
beem. (Tjornes, August 9-16, 1990).
(b) Inflection points and a quiet day curve derived from cosmic noise
intensities of eight days.
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1990).
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Fig. 9. Flow chart of the data processing of two-dimensional color images by
using a QDC correction.
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