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DATA AND RESULTS

V.1 _Dc:m e Resl..sfrs_of Pe 1 Micropulsation Ob-:crunﬁﬂnﬁ_

Data on Poc T micropulzations were recorded at TREND Site*, Sokaraj,
Nalkhon Rutchasima, from February 2, 1970 to February 24, 1970, Recordings were
taken for 2 1/2 minute: at the beginning of cach hour between 0700 and 2300, locul
time, every day. The first minute was recorded ab a chart speed of 1 millimeter per
second, the second minute at u speed of 5 millimeter per second, ond the {ast 20 seconds
of recording was at o'speed of 25 millimeter per second. Recor.ding:a were examined for
the oceurrence of Pe 1 during ecch duy of observation, and the Pe 1 traces were then
digitized. After digitizing, the Pc 1 dato were analyzed to find the power specirem
densilies of Pe | af different fimes of ccourrence. Table 1V-1 showes the power spectrum
density of Pc 1 in ihe east-wast direction which occurred at different hours of each day .
Besides amplitudes, Table |¥-1 showas the frequancy of the Pc | signuls recorded .
Table 1V-2 showes activity of Pc 1 in the northi-south ditection. Figure 23 is a chart
that showing twe frequencics of Pe 1 osefilations that occurred ot the same time, with
onset time and date indicated. The Pe 1 activity over TREND Site fiom Febriary 2
through February 24, 1970 is illustrated in Figure 24.

* TREND Site is localed cf gecgranhic latijude 1493039 "N, geogroahie
longitude 101954'8 " (equivolent to geomagretic Tautitude 2957'4"N and geomagaetic
longituds 17191 2'387E). :
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Table V-1

| .
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‘able 1W-2 :
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I¥.2  The Eleciron Density of lonosphere E-Region
i ———

The E<regior ionospheric condition was cbserved ot the Applied Scientific
Research Corporation of Thailand (ASRCT), Bangkok. The data of ianasphare E-region
were collected with o madified model C-2 Vertical-incident sounder by sweeping

1 MHz to 25 MHz ir 0.5 minute. These observations were made on a reutine 24 hour-
a-day basis, with soundings recorded every 15 minutes on the ionograms. All data
were thus recorded and read ot ASRCT. Table V-4 shows virtual heights of the [owest
E-region shratification by time and date from February 2 te Februory 24, 1970, and
Table 1'V-5 shows the virtual height of the highest E-region stratification during the
same period. Toble |'V-6 presents data af the critical frequencies for the highest E~
regioﬁ strofification. The jonizing agent which produces the normal E-region is be-
lieved to ke soft X radiation of solar origin. Becouse the E layer recombination
process is the same process discribed in the Chapman Lc:yer.l, then we can calculafe

electron density in E layer by using the equation for the Chapman Layer:

N = N_ Chix).

Electron demity of E-Layver ionosphere from February 2 to February 24, 1570
is shown in Teble (V-7.

! Kelso, J.M. 1984_ Formation of Chopman Loyer, p.p. 75-83, Ragio Roy
Propagation in the lonsphere. New York: McGraw-Hill Beok Co. Inc.
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Table {v-4

VIRTUAL HEIGHT OF THE LOWEST E-REGIOMN STRATIFICATION FROM
FEBRUARY 2 THROUGH FEBRUARY 24, 1570

Local Time 0700 { G800 | 0200 [ 1000 11100 [ 1200 | 1300 | 1400 [ 1500 | 1400 | 1700
" Date | (km) | tkm) | thm) |gom) | tkm) | km) | (km) | (ken) | tkm) | (k) | (k)
2 - | - Sl - el ¢ C | 105§ 100 |it0
3 ¢ {tie] ol tio] 1mol10 | o] ¢c. | no!t ¢
4 Clmo| 1o 10f 10| o | 105 105| 100} 100} C
5 c st 1od - - - - - oo C
4 Cluol 1o 15 1ol 05 [ 105 | 100 100 | 100 | 105
7 40| 110 | - 3 -t c | ol ¢ inoino
8 ci{mnod o 1ol ol ns| e 1o} 1o 1o | No
9 Mot s [ 1of 10| 1| 100] ¢ c t 105 110 | 1o
10 cimno| o] < 1! Mo 1si 1ol 105 | 105 o
1 clmnoe| no|l ¢ | ¢ | ol ¢ {1es] ¢ | 1iofns
12 20| 10 { 105, 100} W00 [ 16| < {10} ¢ | C N5
13 sl o o ge g e | 1of 105 1o 1o | ¢
14 cimnoj el 1ol 1ojite| oo 1ol 10s| 105 | s
15 -1 - 9 - % " - - - - -
16 C ] ¢ ol wo] nefws| tos) 105 110 108 | 118
17 c [ns | o] os] 10s) w5 | 1os) 100 100 105 | 110
18 c[ro | el o] ws| ¢ c | 1o 105 no i ito
19 C{MNs f120)120] ¢ | 15| 110] 1107 10| 11 |.C
20 1401 120 | - - - - - - N -
21 C | C 1oL 1 1Mo | 1o | 110 110 10| 110 | 115
22 1651115 [ yio| 10| 1o el o no | e 1o | te
23 c !hs f e 110 0] 10| 130§ 110 [ 110 108 {120
24 C {110 [ 120} 110 00| ¢ c | ws|os| ¢ |20

C = Any nop-tonapheric reason.
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Teble 1V-5

VIRTUAL HEIGHT QF THE HIGHEST E-REGIQN STRATIFICATION FROM

FEBRUARY 2 THROUGH FEBRUARY 24, 1970

|

EW 0700 | 0300 | 0900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1400 | 1700

Bare | (lom) | (km) | (em) | (om) | (k) | tkm) | tkem) | tkm) | (k) | (kem) | (ken) |
2 - -4 - -« Tl e oc | vio]ies | 4
3 c f120fl s s |20 s | ns| ¢ nstoc C
4 c | 150 140|135 [130 |[120 | 120 N5 | o0 | ¢
5 1l cluolso] - 1 - - - - [ W@y | ¢
6 c i 130} 120] v20 130 {125 | 130 | 120 | 110} t40 | 140
7 t70 | 1401 - - | - l1 ]| ¢ | 25| c {150 | 120
8 c ] 120) 130 140 | 140 {130 | 125 | 120 140 {170 | 170
s | vwo|s0) 130 130 140 J120f c | ¢ | 125]145 | 150
10 C 150F 1201 C 120 | v25 | 125 | 120 | 1451 145 | 135
B cl 140130 cic {115 ) ¢ s ¢ L1a0 | 160
12 140 130 | 40| t40 {120 Y120 | ¢ | 13| ¢ | ¢ | i70
13 c | 10| 130 ] 125 {125 | 130 | 25 w20 w20 | C
14 c| 130! 125 130 {125 {120 | i20( 120 | W15 ] 115 | 140
15 -1 - - -1 - - - - -1 - -
16 ¢ | ¢ | 130] 1401130 {120 | 120 135 | 1301 930 | isD
17 c | 1ao] 135l 1z0tias {15 | 11s5) vis | 130] 120 | 140
18 c |1molmoiizojus ¢ | ¢ ||z 130 | 140
19 ¢ | 140l 140 190]{ c 130 ) 130] 125 125|140 | ¢
20 o) 170 | - - - - - - -l - -
21 c i c | 1o 130130 | 125 | 120] 125 | 130 | 130 | 130
22 1301 140 | 135 | 130 {120 | 130 | 120 | 125 | 125 {140 | 140
23 ¢ ' 1257130} 130 (125 [125 [ 130 1208 115 ] 140 | 140
24 c s | c c |25l ¢ | 125

C = Any non-ionesphieric reason.

Me;aﬁaqsg;;c
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Tekle iW-4

CRITICAL FREGQUENCY OF THE HIGHEST E-REGION STRATIFICATION
FROM FEBRUARY 2 THROUGH FEBRUARY 24, 1970

C = Any non-ionospheric reasen.

[Local Tim 0700 | 0800 | 0900 | 1000 ] 1100 | 1200 | 1300 | 1400 | 1500 [1600 {1700 |
Dare | MH_](MH_IKMH Y (AH_}IMH_) | (MH_L(MH_JIMH_ )| (MM )I(MH_) (MH )
2 -1 - |~ ]l -1 -las] c | c [30]34}2.7
3 Cc [28]27]32]35[3.6]39] ¢ |32]¢
4 C |29 [32]35]35]|39]|38]34]3.2 2.7 | ¢
5 c loalaa| -V -0 -1 -] -|34]3>2
6 | ¢ | 271333613940 4.03.7) 34])3.2]| 2.6
7 22730 -1 - | - 138j ¢ {38] ¢ i32]25
8 ¢ 125(31]3.7[38[39]40]37]|37]35}3.5
9 2028341374040l c | c|36]34]28]
10 | ¢ [ 3.0].3.3 40] 4.0] 40| 3.9 3.6! 35| 2.5
I C | 3.0] 35 c | 37] ¢ | 3.9 3.5} 3.0
12 2.2{3.0]|35]|38]38]| 4.0 3.8 c {35
13 3.0 3.5[ 3.7| 4.0 40| 4.0 3.9| 3.6] 3.2, C
14 ¢ 1 30]3.4)39] 40| 4.0 38| 40/ 3.6] 3.3] 2.8
15 - . 3 5 5 M - - - - | -
16 c | ¢ 1386|3940 41]4.0] 40} 3.7| 3.4; 3.0
k7 ¢ | 31f35]| 40} 4.0] 4.0] 40| 4.0] 3.7] 3.3] 2.8
18 c {30]|35{39|40| c | c |40} 38| 33]30
19 | ¢ |30,-3.614.0| C | 4.3 4.2 100 3.6 35| ¢
20 2ol sol - - | b -1 -1 1 1.
21 C € {3437 40! 40| 4.0]| 3.9] 40] 3.5| 2.9
22 2.2 [ 3.1} 3.5} 324 4.0 4.0| 4.0] 3.4| 3.7] 3.4 3.0
23 ¢ | 3.0]3.6]39]40]| 42} 4.2| 4.0] 3.6 3.3 3.0
24 ¢ |3.0]a3]|37]40] c C | 3.8] 3.61 ¢ | 2.6
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x:;:f Table V-7
£LECTRON BENSNTERTEUCSOHERE E-LAY ER FROM FEBRUARY 2 THROUGH FEBRUARY 24, 1970
D“*E“oml 0700 " 0800 0900 1000 F 1100 1200 1390 T a0 | 1500 .| 1e00 700 |
Time (Electrmnfcme’) {E'Iec'rron,fcm:i,i{EIecfron,.—”:_:mE I:Efectmnfcw%iﬁffﬂ‘rcn;cm%{E|Echon;‘::m% {Elecrrc:-n;"cmeﬂ {Eleﬂrrcnfcmaj {Eledmnﬁ:m‘%(E[ecrmn,—"crrl?') {E|ecfr0n/cm3)
2 - - - - - 1.26x10°| ¢ c 9.21 x 10*] 5.50 x 10* | 2.37x 10%]
3 C 5.56 % 10%] 6.99 x 1071 1.119 x 10° 1,345 x 10° | 1.566 x 16° |1.819 x 10° c 1.054x 10°] € c
4 c 2.45 x 10| 5.23x 10%] 9.51 10011073 « 16° | 1.719.x 10 |1.408 x 10° |1.207x10° | 9.43 % 10%} 5 .64 x 10 c
5 ¢ 3.50 x 10%] 3.52x 0% - . - - - 9.97 x 1%} 6.62 x 10* C
6 C 15 <100 9,79 < 10| 1153 x 105 1,333 x 107 | 1.384x 105 1.121 % 107 11.006 x 16° | 1,065 x 10°] 2.27x 10* | 1.59 x 10%
7 215 10%] 3.6 x10% - - - 1.439 x 10° c i .402 x 10° c 2.38 x 10° | 3.62. 10%
: C 4.6 5104 | 6.89x 10%] 7.95 x10%] 9.00 x 10% | 1.69a% 10% {1,633 < 10° [1.475 x 10° | 7.49x10%} 1.6 10% | 1.17x 0%
9 1.57x 10%] 2.02x10%] 8.29x10%[ 1.117 x 10° | 9.97 « 10% | 1261 x 107 N 9.59 x 107 .52« 0% | 1.88x 107
g c 2.62 x 10%] 9.80 x 10* el 11757 165 | 1,840 x 10°] 1,822 x 107 {1.621 x 10° | 4.50x 10*| 3.38x 10* | 3.45x 10°
1 c 3655 10°) 879104 [ 1.654x10°| € 6.60x10%] 5.67 x 10% | 1.97x 104
12 1,74« 104 5.4 x10% 4.48%10%] 4.04 % 10%]1.106 x 10° | 1.808 x 10° c 1,228 x 107 c C 1.80 x 10*
13 ¢ 167 x 10°] 8.79% 1051 1,277 x 107 [1.036 x 10% | 1650 x 10°| 1.634 x 107 [ 1,409 x 10% | 1.254x 107 8.35x10* | ¢
14 C 5.19 10} 9.52x 10%] 1.244 £10° 1,605 x 10° | 1.808 x 10°|1.116 x 107 [1.177x 10° | 1.230 x 10°| 8.72x 10* | 3.36 x 10*
15 - - - Sk - T _ }
16 ¢ C 0 36 x 10%] 8.5 x 10%]1.408 x 10° | 1.651x 107 | 1.556 x 107 | 9.05 « 10% | 1.056 x 10%] 5.91 x 10% | 2.86 x 10°|
17 ¢ 5.00 0 10%] 6.77x 104] 1.027 x 16% | 9.33 x 10% | 1.778 x 10%] 1.756 x 16° |1 401 x 10% | 6.06 x 10%] 7.73x 10* | 2.63x 107
8 C 5.9 x 10*] 52810 1559 1071725 X107 | ¢ ¢ 11.189.10% | 1.214x10%} 7.09 x 10* | 3.02 x 10%
19 C e.75x10% 1,008 x 0% 1409007} € 1.947 % 107 [ 1,575 x 10° [ 1,556 % 10° | 1.145 x 10°] 5.70 % 10* <
20 1.67 x 107 2.30 x 107 - - - - - - - - -
21 c C 5.59 % 104 1121 % 109]1.403 x 10° | 1.808 x 105]1.791 x 10° | 1.479 x 10° | 1.236 x 10°] 8.01 x 0% | 4.68 x 10°
22 135w 104 5.07x 104 6.79x 1041 8.38 x 10%|1.760 x 107 | 1.840 % 10711791 x10° {1124 x 10° | 1.210 x 107} 5.38x 10* | 3.05x10%
23 C 667 x 104 9.37 % 1080 1345« 1051.605 x 107 | 1.819 x 10% | 1.575 x 10% |1 .706 x 10° | 1,342 10%] 3.63x 0% | 3.50 x 10%
24 c 460 x20% 1,015 x 10°] 9.8 x10% Bosx 10t | c C 179 x 10° | 7.87 x 10*] 4.39 x 10% c

C = Any nen-lonospheric reason.
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IV.3 Relationship between Pc 1 Micropulsation and E-Region lonosphare

The Pc 1 micropulsofion activity during observations was compared with electron
density value of E-layer ionosphere . . The graphic iflustration of Pe 1 achivity versus
eleckron density of E-layer iancsphere in each hour s shown in Figure 25, In Figure 25,
the electron density shown for each hour from 0700 L.T. to 1700 L.T. is the averoge
value of the densities recorded at that hour over all observations from February 2 through
February 24, 1970. Similarly, the Pe 1 data are the averaged amplitudes of Pe | avents
occurring at each hour during the olservation period. Figure 246 is the graphic iliustration
of Pc l‘u:':ﬁ'n.rify on February 13 vs the electren density of the E-region stretification for
the 5:|m:é_:l_ date. By comparing the two lgures {25, 26}, it con be seen that the relation~
ship between Pc 1 vs electron density in E-region shows that the poltern based on the
hourly averages of a month's observation is similar to that for @ one-day peried.
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