Luminous Phenomena (Matsushiro Earthquake Swarm)

Photo 1
Jizotoge, 2350 JST 4 Dec.
1965.
CAMERA: Olympus Pen D with
32mm lens focussed
at oo
EXPOSURE: 4 seconds at FLY
FILM: Fuii Neopan SS§

Photo 2
Jizotoge, 2350 JST 4 Dec.
1965.

(Same as Photo 1)

Photo 3
Mt. Kimyo, 0320 JST 22 Jan. 1966.
CAMERA: Olympus Pen D with 32 mm lens
focussed at co
EXPOSURE: 18 seconds at F1.9
FILM: Fuii Neopan 588§




Photo 4
Jizotoge, 0421 JST 7 Feh. 1966.
CAMERA: Olympus Pen D with
32mm lens focussed at
o0
EXPOSURE: 2 seconds at FL9
with UV filter
FILM: Sakura color N, ASA 100

Photo 5

Near Mt. Saijo, 0417 JST 12
Feb. 1966.

(Same as Photo 4)

Photo 6
Around Mt. Kimyo, 0325 JST

26 Sept. 1966.
CAMERA : Nikon F8 with Fish-
eye lens focussed at
oo
EXPOSURE: 36 seconds at F8
with UV filter
FILM: Sakura color N, ASA 100

(By T. Kuribayashi)
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Table 1 Numbers of earthquakes accompanied with luminous phenomena

Month i(2(3|4|5[6|7|8|9 10|11 l 12 | Sum
Old Almanac ‘ 4 1 0 4 3 2 4 2 8 2 9 1} 50 (before 1880)
New Almanac 1P 1 0 1 2 3 o o 1 1 3 2 15 (after  1880)
Sum 12 5 11 6 6 2 4 3 9 5 11 | 65
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Table 2 Occuring time of numbers of earthquakes accompanied with

luminous phenomena
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number 132511 1| 12 3 31
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MR ARESY D, 19814E11 2 AOHEAMMBYE L L TH AT OEFEHLTALS.
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Table 3 Weathers at the earthqﬁake occured with luminous phenomena

Weather
Name Year |Month| Day h m Place R A -
} cloud | wind ivelocity’ rain
| Nébi 1891 10 | 28 06 - 38 | Gifu 6 |
Sanriku 1896 6 | 15 : 19 ; 33 | Miyako 10 {[NNW| 0.7 { rain
Suruga 1917 5 T . 04 ' 07 | Hamamatsu 4 |NE| 21 '
| Shinano 1918, 1 n 02 59 | Nagano 0 E 0.5
Yokosuka 1924 1 15 @ 05 50 | Yokshama 0 | SW 1.3
Tango 1927 3 7 18 27 | Miyazu 10 | NW /| 4.8
Ibaraki 1930 6 1 02 58 | Mito 10 INNE| 1.4
Chiba 1928 5 21 01 29 | Tokyd 10 | SW 1.9 J
Hokkaid6 1930 | 12 13 23 22 | Sapporo 0 WNW| 3.5
Tokyd 1931 9 20 11 20 | Tokyé 7 | SE 4.4
Izu 1930 | 11 26 04 03 | Numazu 10 [ENE| 1.6
Saitama 1931 6 17 21 09 | Tokyod 10 | NE 1.7
Miyazaki 1931 | 11 2 03 53 | Miyazaki 0 | NW 1.1
Nankaid6 1946 | 12 21 04 19 | Kochi 0 (WNW| 138
Nytganada 1961 2 27 03 10 | Miyazaki 0 w 2.7
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3. FTHEEARBPORE—EFEIHRB

(On Luminous Phenomena Accompanying Earthquakes,

ROEERRSERAHL, 559 540 3 i, 1931)
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BERHBENZ 5 E L - THA TV 3 EBHMFEOFSOMIICIE Stromungs Potential
L 4fHF Hh 5 Potential %435 0, o P+ D (Potential difference) (3 E=@Dpa/4 7y
TEZBRBZENFAR L >TIRBEIR TV %, 222 @ 13Kkfk 0.01~0.05 EA +bD
Kinetic Potential, p (kSO E 3%, D it dielectric Constant, o (LILIEHT, » \L#fk
DR TH %,
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B CHI RO IO T 5 L S DB E THET 5, MRS T TIFEEL T EM
BWEHBLTENLZ L » THIREICE S i Sho b LicKkss 100km R EEHZEOS
TERBEIGHB) LI EHEL, p=apo, o120 po (2HHE 3 DEAEE 100km O, a 13k
HOET &+ o WakM/elliE LT D=81, ¢=10,000 hm/cm?, =10-3C.G.S, po=3x
10°C.G.S #4 > T P+D #¥ET i E=3.3ax108volt, = hix a=1 ¢ 3,000kV
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WRMETHEBMAR L LR RORE T EHORT vy ik Ey=ER/(R+H),
Wit Fu=—ER/(R+H)® T4 hH, 60km OBZETIIELKDILENL 0.1mmHg =3 &
¥, oo R=H=5km (Zhit 50km OBEHL\V) OFETIE Fu=—5Ex10"8=—
0.165 a volt/cm,

RAETAHLEL BN B Moore HERNITIZH 2 voltfem %I 575, L D/dilit
a DL LTIR22REEL, Zhikd4RETELMTHSD, L LERDEHEDOE{LL
WA A VHBOFEELMHEPEMHOFEERLECL D A~ 2IMIEERB LD THEN D,
SR ETE LB Fu 25 RES LR THL T b 2iE~EHT FEOTHRS
720 TR BEOBBEMINAPEIND, Lol BRELERE F0MH DKREDHD
Potential difference (t7-¢ % a<l & LCHIHHOHLEHBIC KT ABEAEL HKEWT
H5 5, ZOBBOKGHEITE S THRICIIEREMICIERIALVTHAS L, K
EHADHET v A 5GP ELT, BERTLIRCIIHLELTHA S,

3.2 R&EKXDBHE

MR EBRCHBREK (B EOBRECT LD H0) IR X ) KPELLE I DH,
FOBEIMDLLIPERMTH B, =T a=1, =0.01(t=15°C) &¢+% ¢ E=3x
10°volt TH 3, RVEHHCSOVCTE—2DOMET-L2/cdh k5, ZONETOEXY (|
L, Ell=Fm %3 > THOFBEEL, Zhu ol OB Fd LHEL X
5o I=20km, Fm=1.5x10"" & LT 1923 FEDORHKFEH DM ek B 800 km i,
2% h p=40 DRCKTHABELONE/L S Fd=4x10""volt/cm %* A\ hiZ,
Fd|Fm=2.7x10"%, —FWEFIC X 5 BHEE o Fm i L+ 5 L T L Fd[Fm=4.7
X107 &/eh, ED2FEXFFELVID LMD, Licd - T LD E -0 BIHE X IR
DHRBEHOEEBN LA DLRTINA D, MBEOMCEOBF AL LTS &
WA ERRBORER V. FRIEEBOBKIE LA —r SRS K EIEENH B
EDHBIL TV BENLTH D,

LAEAFRBEORLOKETH S, FHERIMEEC L ) EFRRNTREV LT D L
# 2 Tk bh, Kenneth Davies »if» ESSA Symposium on Earthquake Prediction,
1966 thC 1964 E£D7 T X A ARMBEFC TS Fy 75 — R THECHE - T
BRAHEDOBHERICL Uy SEAHSEL, FOEIFEREL 830m/sec 124 L1, (AL
RN L TR HYDORR A D -7)]) L5 LT bBdiTHL5THB, LOLEL,
Z MU RCHE S REBR ] XX 5BECE LA LD TN/, FLFEEBROEL T
5k 57 model (L EFRIELBR VLD EEL BN,

—HElh A< — 7 OFPKECH LT, BABAHE, BibEA0nE BRBERNERO
WIS\ TR AT TR E Ul D 2 IR TE D o1, BRBRILE
T RE—2ERfBETRE LI EOMELRH B S, ChTTICERIh BRI T
FHERIECSETT, LrbZOBEEEEbLV,

IR H IR =REGAS Rt bR B BATEERET 1 4%, (1938) T R4EDERH bR
B U s AT OB TR L & B RTE D F Tlid » THMAR A M 5 BB GBS
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'Cll"b‘(o
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LT vy — b ERDIEAH, BAKML VITEOEBREIZE SR 1,
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KA CHANLBIBNEBRN L ABTELEVEIANLATEGAA—70BR L LA
2o EHIEKILBENDBETLYMFERKB LRI L Tuolev s T OMLIO KBTI
T 45°, Jifiik ENE Ch - TRMBLE Tk A 12 0 HXEEA 12°, His
WSW TH 20, HETH b EFTXTORBELEL DRV, LD - TEEILDLE
DRI S 7o RN D - 1 b D ERBD TV B,

REBE Y IBREOMICED TV HHRVET, 2R7A2hHLTN6LHTHY, Zh
A—group ¢35, A—group =35 L TV % 5 EXREIRTHL, A<— 7ROEKTH
D, BIZHRLE IS, BELHAKLS, RAichmduTFhd@bTthy, T0 5
HLEWA B R 27D DINITITREFETH o1 A—group OFUET /e 2%, HoREHT
HH, LHLHLOENKMBTBEYE T INDHTSHH, 5D A—group D% OEMN M
BEPZLREREEYE 52606 LT, A—group DR L 5 chBHEATORNEE
N o (el 5 @A NS Al > A VAT 25 SVA

R HRO KL > - HICHEXBERY R ELIRDL Y, ChixI78F14H4THY, Zh
% B—group &%, B—group o - JHis Xz A—group (ZEELIL TL%,

Lol b B COIIMBORFOREEHRT, thxRBLIT AR HATHY, Thi
C—group &35, C—group Oft 4+ FAFDOLMILZ EHLELbTH->TELEH A
ey, FELUWHEOPC: THEX -7 MBEILxv] TREORMAARECEHNHR
kMRS, BEINEED LHEE L] TEA8~10°D v v XIROFEER Y MikEEISHEIL 30 B
~24 ) s DREBMARHR, C—group TIX—HZKENME <, SEALHAR, BIF
A, ZURuE, FEREPFULEWCIEGCEDOZ 08T 5 L, Biuwike xR, R-
74k, KERR, H—F 51 MROIERF T, HCiioZone o ThFh 40% iigERL
T\ %, C—group @B % - HEILERA DR LEFE UK S O—KIEHFEL TS
M, FRLEFEATEE SCBIEURL Ty,
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BIREFOHAERTH Bo LA Eib~7z A—group, B—group (kv 3°h  HEHITIRIC
FEVCARCBbh RGBSR & Bx 505, C—group 0y DixhE VI FEHLBLELE
HLTHoT, FOECNEARLDTH 1o EMIFECHUET 2 - LIXBETH S, £5L
TR ELEBLRDTHA I ?

/
Kirisima ! / !
N’ | ﬁ Epicenter
Direction in sight rqisu /
——-> A group \N_~/
== B group 0 km

—> C group{whity)
—+—C groupforange colar)
{__J light zone assumed
Fig. 1 Direction of light occured at Miyazaki-ken accompanied
with big earthquakes on Feb. 27, 1961
Z — DTS B » Fe i d TR D B
FVhEbELBRD, Tihbb—H/MOIRK
A—r 7D LAY Wia LR« AL
Lictke®dTH B IV ELEZLDBNBD,
ThigH—=2EHUVNEED X 5 fidilinid -
THLEVIRTT, TO X SR HFETDH
Y okl EkEMBLTIDOEZRERD .
DILAKRDIEL BEXDHNFLUEERL Do
Ticdrt C—group ORIEE ST LR L
I~2km ¥ TOEZC R MR L,
O 2 B /RTHREO X 512 L
’ A IE BRSO F o b i i A BD
Fig. 2 Imagined structure of luminescence HREAEA > T B LS ebDT, ZhE
oh Fed. 27, 1961 at Miyazaki-ken RBafme R ioiinz ko Lido & 5 /g
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BRI bDEELI e LBLIRESH ETHETH T, chEBEFFS L5
TeBHERILO ey & S BIETH B,

EBGDH X & L Tik C—group © 4 DL EEOHGESE < & BPATHE4 X OB IELILEHR
WECRbh, BRIGEDS - &b REOHG-LOrABK LEFAR, o 030
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Fig. 3 Distribution of direction in sight and colors of luminescence
accompanied with Nankaido-Earthquake on Dec. 21, 1946
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Table 4 Numbers of earthquakes accompanied with luminous phenomena
at Matsushiro

Month 1|23 | 4]s j 6 | 7 | 8| o | 0|1 | 12 | Sum
1965 2 1 1 1] s
1966 6 3 2 3 1 4 7 1 o
1967 1 ) 1
Total 7 3 2 3 1 6 8 2 1| 3
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Fig. 4 The map of Matsushiro-Earthquake-Area
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Table 5 Occuring time of luminous phenomena
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Fig. 5 Luminescence at 20h 30 m, Aug. 15, 1965
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Fig. 6 Luminescence at Oh 45m, Oct. 1, 1965
(sketched by T. Kuribayashi)
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Fig. 7 Luminescence at 23h 34 m, Jan. 8, 1966 (sketched by M. Aizawa)
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Fig. 8 Luminescence at 19 h 30 m, 10. 1966 (sketched by M. Nakamura)
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Fig. 10 Luminescence at 21 h 20 m, Mar. 28, 1966
(sketched by M. Hanaoka)
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Fig. 11 Luminescence at 20h 30 m, Apr. 16, 1966
(sketched by N. Simozyo)
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Fig. 12 Luminescence at 20 h 50 m, Apr. 20, 1966
(sketched by N. Aijhara)
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Fig. 13 Luminescence at 1 h 30 m, Aug. 3, 1966
(sketched by Y. Sakai)
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Fig. 15 Photograph of luminous phenomena
accompanied with earthquake at 18 h 21
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Fig. 16 Photograph of luminous phenomena
accompanied with earthquake at 20h 40
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(1) 4 second after beginning (2) 6 sec. after

(3) 8 sec. after

(5) 11.5 sec. after (6) 13 sec. after

(7) 14.5 sec. after (8) 16 sec. after
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(9 17.5 sec. after (10) 19 sec. after

(11) 20.5 sec. after (12) 22 seconds after beginning so vanished

Fig. 18 Process of luminous phenomena at 23 h 48 m, Dec. 4, 1965
(photographed by T. Kuribayashi)
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A Study on the Luminous Phenomena Accmpanied
with Earthquake (Part I)

Y. Yasui

Abstract

Luminous phenomena accompanied with earthquakes occurred often at Matsushiro
during 1965-1967. The author collected thirty-four examples and after several researches
some of them might be unrelated phenomena, such as sheet lightning, meteor, twilight
and zodiacal light, which are missconceived to be related. Excepting these cases, at
least eighteen examples are considered to have real connection to earthquakes. He
could not feel that the event of luminescence over a mountain area for several ten
seconds in a clear and calm winter night was one of the physically known phenomena.

Generally the luminescences are as follows:

(i) The central luminons body is a semi-sphere with a diameter from several
ten to several hundred meters contacting with the earth surface. The body is white.
The reflection on a cloud in the vicinity is coloured, however.

(ii) The luminescence follows an earthquake. But its duratioh is several ten
seconds,

(iii) Places in which the luminescence occur are restricted in the several areas,
which are not the epicenter of the related earthquake. Those places are mountain
summit composed of quartz-diorite with fault.

(iv) Spherics follows the luminescence generally. And it occurs frequently at
the time of the pass of a cold-front.

(v) Magnetometer show no variation at the time of luminous phenomena.
T. Terada described thirty-five years ago that the phenomena might occur in the
stratosphere, but tne reports from Matsushiro show that tne phenomena occurred on
low atmosphere contacting with the earth and together with some increase of air-eartn
current. The author thinks that the luminescence is essentially au atmospheric electrical
phenomenon, however the mechanism of the trigger action given by an erthquake is

unknown at present time.
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