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SUMMARY 

I . Title of the study 

Earthquake and Geomagnetic Monitoring at King Sejong Station, 

Antarctica 

II. Abstract 

As Antarctica has severe environment to prevent mankind activities for 

research in field, so geophysical observations using instruments have been 

basic research activities in most antarctic stations of many nations. In 

King Sejong Station, earthquake and geomagnetic observations have been 

carried out since 1990. 

Now observing instruments reveal some troubles due to their 

deterioration, so repair, replacement of new parts, and upgrade arc strongly 

needed to improve the observation capacity of King Sejong Station. 

In this study, we analyse and study geophysical data obtained smcc 

1990 to assure the propriety of observation activities m King Sejong 

Station. Firstly, we examine seismicity in the vicinity of the northern 

Antarctic Peninsula using earthquake data obtained at the station. Next, 

seismicities of whole Antarctic region have been studied by statistical 

analysis usmg worldwide catalog. For exact operation, we describe 

features, specification, and operating method of new broad band earthquake 

observation system in detail. At last, we make detailed instructions for 

operation of geomagnetic abservation system in King Sejong Station and 

install of absolute geomagnetic observation. Results of this study arc as 

followings: 
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1. Seismic activity around King Sejong Station 

Earthquake data collected at King Sejong Station from 1990 to 1996 have 

been analyzed to study the seismic activities in the northern Antarctic Peninsula. 

Data analysis focused on discrimination of icequakes and estimation of epicenters 

and magnitudes of local earthquakes. A total of the 604 earthquakes have been 

identified in the data. An average annual occurrences is more than 100 numbers 

since 1992. Earthquake swarms with 50 to 80 events occurred on Jan. and Feb., 

1994 and Jul., 1996. Epicenters of the swarms ts presumably located near 

Bridgeman Island 130 km northeast of the station. Local earthquakes with 15 and 

29 s in P-S times are dominant. Their possible epicenters are Deception Island 

and the eastern Bransfield Strait for 15 s, and the boundaries of the Antarctic and 

Scotica plates such as Shackleton Fracture Zone and South Scotia Ridge for 

29 s. Estimated epicenters suggest new seismic active regions including 

the eastern Bransfield Strait, the NW-SE trending seismic lineament from 

Bridgeman Island to Drake Passage, and the seismic lineament in the 

South Shetland Platform parallel to the South Shetland Trench. Most of 

local events are less than 4 in magnitude, which have not been referred in 

the previous seismic studies. 

2. Statistical analysis of earthquakes occurred in Antarctic region. 

Statistical analysis of earthquake data reported to earthquake catalog 

from 1990 to 1998 provides earthquake occurrence patterns in the tectonic 

groups around the Antarctica. Frequency of the earthquake occurrence in 

the Antarctic peripheral ranging from 9<:r S to 50' S is annually 

mcrcasing since 1990. However, the strain energy was accumulated smce 

1990 and a big stres:=- drop took place in 1993. Strain energy has been 

accumulating again since 1993 until now. Small scale earthquakes are 
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common m the tectonic groups including the Pacific-Antarctic Ridge and 

the Southeast Indian Ridge, where relatively large portion of the strain 

energy is released through the small scale earthquakes. On the other 

hand, relatively small portion of the strain energy is released by the small 

scale earthquakes in the area such as the Atlantic-Indian Ridge and 

Macquarie Ridge. Earthquake occurrence pattern in the South Sandwich 

Trench and Scotia Ridge is close to the Antarctic average. Generally the 

frequency of the annual occurrence in the northern Antarctic Peninsula and 

vicinities is increasing since 1990, although maximum stress drop took 

place in 1993. The earthquake occurrence pattern in the Shackleton 

Fracture Zone, however, show differential characteristics comparing other 

tectonic units in the Antarctic peripheral. The strain energy is mostly 

released through few large scale earthquakes in the Shackleton Fracture 

Zone. Future analysis of analog earthquake data recorded at King Sejong 

Station will provide information about the earthquake characteristics of the 

Bransfield basin system and the peripheral. 

3. Install and operation of broad-band se1sm1c observation system 

New broad-band seismometer 1s made in Akashi Co. (Japanl. Its 

frequency band is 50 Hz~ 120 sec, sensitivity 1000 V/mlsec, output l 

cm/sec, dynamic range 140 dB, and linearity - 70 dB. The seismometer 

consists of three sensors in a pressure-resistant container. Its dimension 

and weight is 300 x 245 mm and 13 kgs, respectively. 

On March 1999, we installed broad-band seismic system m our 

institute for test before setup at King Sejong Station. 
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4. Operation of geomagnetic observation system 

On December 1998, malfunction of the system in King Sejong Station 

was repaired by an expert from USGS. All aging parts were changed with 

new ones. Detailed information of new system was described for optimal 

operating. 

5. Absolute geomagnic observation 

To join with INTERMAGNET, a world wide observation network, 

absolute data have to be obtained at King Sejong Station. For doing it, 

ve:ry elaborate observation is needed. Detailed description is provided for 

overwintering member who is not an expert or geophysicist. 
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-i-~si5H=?-oJ]Ai.Q.J 1j 0,J3}%.Q.J ~~JO:J-¥-oJ1 tij~ ~A}~ n~ u:7-j,£- ~~~o] 

~]7]5']2 9).c}_ ~lj!-- ~A}~~ z]e.1~ llffj;]~ ~61 i5ffToJ]Ai~ 1:l~-il-%.Q.J ~ 

~~ ~~·~~ ~~A·C~,~ -~~ncf~ ~~= 4~~2 ~cf 

<Barker, 1982: Larter and Barker, 1991l. t}z] ~ ~ ::-ff JJ}:x] ~JI,¥! o] z] ~ Qj 

-'l'cl\'l'riPI:-- •H'roJPi sl'lltl-% 0 1 'cl•gs12 ~cf~ 'f-'l!1l ~11~ ii_o]xl 

*'6}.iI '.Uc.}. ~, -t!l~~i!}:l:ljtij2} 'cl-6.1:u] 0 }15H"s 0 ] ~Lt:: ~¾11 (triple 

junction) z] ~ g ;sJ] ~ 5} jl ·C .sH T oJl "i {HJ s:J ;::: 58-.Q.J Q:j 1tl- ¼ Lil oJ1 Ai ~ A,!/ <5} ~ 

¾tl 3.7] o]"-J~ z]~o] ~isl {1~s:Jz] ?t°.Jl '.Ut:.f- (Fig. 1-2). Pelayo and 

Wiens 119891\:' _>;_,@A'lJ"-•HloJPi i'!':'i! ztzt 35 km"! 55 km"1 "1-11 l/ 

o];;; .;!-;::: -¥- 7ffQj z]{!~ ~7-j£. o] z]Q:joJ] .1:=iB ~'iJ~%o] 7.114;:-.<,-].Jl 'V_g 

7H,:-"8 g ;sJ]A]t}'.Ztz]lfr, o] T A]{!-E:, tH=?-.Q.J 0J:~ oJ! 7}~ztc.loJPi ~A,!/~ 

~Q.£. -'J'iJtjj 0J:~ 7a7-lloJ1Ai ':!!611.± x]Q:/ 0 ]9-. EE 9--~ l5jj~Q.£ .sll°J~!?] 

~
0,J3}-§-oJ] ~~ ;,q{! lfr-t~o] 7-J.Q.J 'i,',l;::: ~~ 3&.Q.J -'J'1]4;:-S:7} uffJj'- .'--=-c.l/i 

4 -\:!-.Q.J ~~o] JJ7] TI1J~o]i:.};::: E>ff-ii.£ 9).z]uJ, o] ~A) ~,:,J5s] '?tc.}. i'J? 

oJl Jin and Kim (1996)~ \f,1.j]~ ;;l_l~.sff-=?-!?l cl-¾~ff1..j ~AjII} i:j1B.£oJ]Al ~ 

0J:z] z}oJ] l'i-j "'d ¥:! ~!: E - =i 41fil -=?-£ (horst and graben structure)#] oJ] T 'l1 

¾ tiffTs.13:J-"g-o] 11~1'e .2..'g"g -t!-~i}:il, ~!,--_E-=z.2}1fil =;z-3::.~ ~~ ~%¾ 
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Figure 1 -2. Seismic activities m the northern Antarctic Peninsula. Plate 

boundaries are drawn with dashed lines (after Lee et al., 1998) 
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·tilo{e{',s, Eb/o Et<, ;s[t,-ii\ i,itrn -1,!%¾ K-1'¢ loll,.l\o :C:b1i%-itR-W 

-;;%{0:~[r to~Y[lo~[w.=i:~Y~R 20~-if!R 'rr{g~~ 20fL i½~f.t [lo-f'r 

w ll,.li• :C:b1iltf2lo[}l" i,lo lio%-ltR-w 'o'li'lv wfd• klk>i'-,r fvil>l•i? 

R -;;-(9661) 70 Ja JaAME1 ·pl6{.<?-ITR IT-b'g;-l.<i!.&Y~ 20~¾[} ~Y[lo~P ½ 

lofa.f'e fv% :C: l• [¥ ro t,rf,;°e Et lo[\: 20 ~Kw lo ll,.H•"ailr'<iil'" lo~ I} [,c 

'io olo{e-'?f.' a I} I" fdk> I;, fl, li\- b lk>iz [L ltL {e lvfu f>l8 fdk> P.9861 :::: (Z66 l) 

"JD Ja BI!A "(S66l '"JD )3 .1aAM1q 16861 'sua~M pue 0A-e1ad :SL61 'l[lAS.IOj) 

-bt9-[Yk i gn; IT~~lli [0%-tr&~ ~H:r:[¥ 1-oro IT·t.!?fd~t [o~[r lb % 

liR-W ldui'i, ldk>~RkH• -1,!i'\-R,lri?" 'i;,ilc~ 'i'\-Rli\-b R,i'\-R-W :::le 

ll,!R IJo~K-t." loll,.ii" ·t,p;[,c.,;j,: EpR;[ofvil, [o{z[,c ¾2HY lo~ Sl-S 

H•lo lto%1'Kw R,%f,R,[c,Z f\l" lot•~* lsaf{,c;'s-[o.,f"kH• 00661) 

u1?.ua3-zarezuo9 "(9661 '70 13 JdAMtq '£861 'I<:IFJBG pm~ Jd}(JB8 '.8L6l 

'q0• 0 ,n b!o ktelt 20/L f\bfo lk>tlo l}f>R,ii>v to f\« ioKwkl\o k 

Ito ?a l\o {',cw '< P> [JI - .J=-f. o % 1' fr -t.- [o r,, lz il- lo k [lo ll,. Ii" co ll< '< ii> " ll< i, 



KINEMETRICS•I "1 3-',l ;c SS - I~ Ranger ,] {! -ill <j, SSR - I~ i:J ,] 'ii 7 I >i- ~I 21 

PS-2(& -1=..~7]~:lJl.£ T"AjQoj 919- . .1=..~7]~7i]';:';: 3,\~{f:- ~ 'T¢J"',HE-

\J-~A]~oJlA•';: ~.::j=.~ A}~~7cf_Q_£. ,zl<5}a:j A]~~~'?] ~'?.loJ] £.j~ A] 

~ Q]o\1£ 1:1J~o]4" 1:IJ-¥}, lclJ8}~!2.] -&,%o\] !2.]tlj 1tA~<Sl';: A].'{!~o] ¥!:-~!e!c.\-. 

Al]'\!'7],]~1•1 7]>f'i! -'IK" %oil£ -',J-,J-'i"eJ "JSl-'1"1°1 :l'.W"i<>l '.llct. O<] 

~]T~~~-:.4 t!-~¥1 A}~A]Z!~ ,1-~8}7} $-l8ll 1:1Jir}A]Z!21 ~Ad-& ~~~5:l 

ct. 1] ,] a,'\'! ~I Aj 'it']~ ,:'<I,]{! (local seismic eventl~l <11 •H <1 ~ i:J <I ',l 

A}li~ cHAJ_Q_.£.. {! 0J<i!} itSI..~ ~;<}~.2...£. ~78%}5:ltj-_ A1]¾7]A]oJl 11.~1~ 

~~7] ~Z!7il~';: ~~~ ~1~ * 'T ~~~ ~~~~ ~~~ ~{! 

(teleseismic event)~ <'.I] .£::!r~l~t:.l-. 

Aj~ (>10 Hz).tj- s]±A]7l " ,. 

(duration) ~ 0]r::} (Privitera et al., 1992). 'd-~ i,::9.}7]A]oJ]A--l t!-~B 1:1Jt,}x]{! 

~ 3..71] T° 7H9l :1~.2...£ 4-To!Aj~t:~1, }! ~~~ :i~& tHl:IJ£1 ¾~oJ] 3}1~ 

<SH~~~~ :i:,7) 1lt6&~ li!.O]';: 'l!"BoJl. -'r ~~M .:::r¾~ ~"'J!2.J ~8}A]{!oJl 

5H~B}~ ~ 0 1~ 1:_7] }l}aJ ~ .!2.'?]tj- (Kaminuma and Haneda, 1979). 

Fig. 1-3~ A1]¾7]A]ol]A--j -'&~¥! 8Jt}A]{!~£1 £~ g 120:J¾tj-. ¾ 57H9l 

BJi;tA1{!oJ 53: {}z:j.2...£ ~1<'>t~.2..ui, zt A]~ A}o]oJ1AfS:. A]4?~.2..£ 5:* 
2.j I48J 0 ] Y-El-Y-2 1).';: 0d:A,}£_ -t!"~~ T 9Jc:."/-. 0 ]~ 1]Bt7-]~~2.J Y.i;-~ 
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Figure 1-3. Icequake series recorded at King Sejong Station on Jan. 28, 1995 



-il-S'.71 '1°1 ~ 0d-oJl>H'-s] '," km0]ciloJl-'l".! .l'.'}"17] Uillc-'il (Privitera et 

af., ]992), A-Jj~7]A)oj)A• {':!-~!t! 1:1Ji5}A)t..!~,€:- 7]7.] .§-~.Q._£_ ~ 2 km~~{! 

o}i!.},a 5::\froJ] <~1_p~J~ l:IJt}oJ]Ai ~AJ~ ~Q_.£ ?7J~tj-. o] 11Jt}:i:]t..!T¾ ~ 

A]{!£l ilj-~:i!} _c:.-8jE~ ~~ ~i',\-';::: {!~~';'] "1di5}zjt..!2J ~~~ ~ li!_erj¾ 

cf (Fig. 1-4!. ~- 53' 0 11./lS!J i:1.9c "i4i-'li1, uJ"f~ Pa/ 3'-t'·, 0 ioJ"i::: -'/''l! 

t}~Ai 7J~ {!~9} i}lij~ {!~ ~±l %5!1 ~ 7J~ ~ T 'Uc:.1-. Gambino and 

Privitera (1994),"_ 0 1'1 7J~ ~:>:71 S"1-71 °1'--1"1- <ll'llela/ !Rayleigh 

waves)£. T~t>}~tj-. BJt}z]{!~ A~E'{J.g. 10-40 Hz2J E:: -Yllf"T rll~ 

g }il_o]uj, ~78 ?ii}"T"~oJ]Ai ~:: ~g !l';']t:}. :f.~ pitj-£1 3'_-§-{! ~ 2-3 

3'. ~Ai Y-Et-4';:: Ai?i!} "'3~£1 ii}-~ (wave-train)o] B~~ ';::: c~l, 6] ::= T A] 

t.10] ~Oit-J-7] {!2] ~"6} %~~•:•l] .Q.JtH 1M"AJ'f:! ~o]tj- (Privitera et al., 

1992). 

4. -:i;-7.]Al~ (local seismic events) 

-'ll%'7J"ioJJ>i 7J-F,-<l -S:-"i"l-s!S!J rJJ-l'-1"-:'. ¥-'l!~ p:rr)-9)- Sa/l1- !i'.oJ?"i, 

8Jt}:i:1{!oJ1 H]BH "cftjJ-3;f.2..£ ~:: ?3ltT C!l~ (<10 Hzl%- .!i!.'?.lct (Fig. 

1-5). 0 i's! 'f')!~ Pill-"} S"1-"1 'i';\'-,"_ ~ 0J-7]el~ 'i'Sf7]oJ] uH.!/- % 0 1•1'.ll 

Lt. Fig. 1-6,"_ <l]%1J;;:JoJJ),l ~";£1::: c:!.;!"l'<! -S:-"i"i~S!J s>.;;,- 0 Jc}_ i'- "i 

t..!%£1 t..! 0J7-jc.1';:: P-S A]{!--9..£¥-ti c.ll~~.Q..~ 60 km9t 110 km£ 711{!~ 

~cj-

01 '?l-i'oJJJ.J::: 01%~'1!:~ cJ-i'c 1]xJS!J ;;:J~st,uf (tl.7J uilltoJI, 'i±<I >11 

¾7]A] ~ -t'}~{loJJAi 7\~¥1 3.1.J~ c.j:i:1~ A}li_~ ~~i.}9 {] 0J~ 7,ilAJi,}~ 

tj-_ A]·671}A) ~,': ~TA~o] 1r:!-~ t!-~-{l~ 3-'J~ A}ix_~ o]-§-t}- {] 0J- ~Aj 

'$J- JI. e-1 ~ g 7~ 1t<:>}91 cf- (i.e. Mogotra et al., 1987: Rudd et. al., 1988; Roberts 

et. al., 1989; Cristofferson et. al., 1988). {] 0Jg ~Aj"o}7] -9jt;~A1~ P-SA]Z} 

-9..£,¥-EJ <:Ht~~ '.UC {] 0J77i-J-'4 t!-~~oj)A• Q+ {] 0J~--tJ:o) ~ilii}c}. o) 

~ToJlAi~ t!--~{loJ]Ai {l 0J-Q.J 1:1J~J. ::'.;' ~lclJ-$Jz.t (back azimuth)~- ~1:J"o}7] 
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Figure 1-4. Typical waveform and related spectrum of an icequake recorded at 

the King Sejong Station. A peculiar character is represented by a 
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(a) 

(b) 

Figure 1-6. Examples of local earthquakes recorded. at King Sejong Station 

showing distinct P and S phases. Source parameters of the events 

are following: (a) date=Sep. 20, 1993, magnitude=4.99, epicentral 

distance= 116 km, (b) date=Sep. 20, 1993, magnitude= 4.56, epicentral 

distance=64 km 
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$1,ff All 7f>I "J-'1l ~ "1%tl'llcJ- (Lee et al.. 1998). 'l!•ff::: >l~>f.K.21 -\' 4' 

~"'J~{1a"-*, %-Ai)g 0' oj)Ai 3fi0".?.. ~~"6} 1~1,1,i ~l:IJ-~zt~ ~~ l=lJ~o] 

.Jl, ~~~ f' 4-~-"c!~~ i'-~{!-(covariance)g o]%tl-<:xl l,.llJ~Zf¾ ~7Ji5} 

;: l!J-1°1~. ~~~ ~ ~~n~ P~ ~n~ ~~ ~~ t 471 ~~ 
(cross- and auto-correlationJg ~{l"<>toi ~~<>l-;: ucM1°Jti-. oj'(! ~-ft~ ~ 

"J-'114 ";>J'1J~I::: 7],';sj.Q..'a. 180' .'i'..§:.'J 0I ~,jsfuj, 011< •1-!l•f7] $1~ 

1c1Jitj~ 01 ~1~£]':(l.q_ Fig. 1-7,& f- 'ti~ BJ-~% 01%~ Mogotra et al. 

(1987) 01 A!lttl~ A]~ %A] ~ ~q)_ ~;>:] ~1~ (Seismic event detection 

and source location (SEDSU algorithm)~ ~ oj]o]tj-_ 

,:'>]>1"1"1 -i/-.'i'.::: Of',f.scc:I"t Lje<]',j >f.K .'i'.-\';; 0 ]%tfoj {l>Jtf'l!cJ-. 

Tr£.~ ~;.:J8};: t}Y.9.l %%~BJ~~~~~ ;q~ ;J~g -1-E-OJCl.f:. A]~ 

l;J] (Wood-Anderson seismograph)~ ::i:.]~ 7]~.Q.£ ;a:J~tl-~ l!J-~ 019- (Lee 

and Stewart, 1981>. Al]~7)A]oJl ~~1€ 7.]~71121 7a-1--, -1--E--o,,!lclE- YE:-.?.. 

1Fi:J~ 7a-1--, 1-5 Hz ,qo]oJl"i;: -9--E.-qRcle- ;,:j~l;J]Si- %~~ ~%~~ 

(response curve)~ 7}A] Jll ~ ct (Application Note No. 31, Kinemetricsl. 0} 

1[£::J.. Al-.fi.Z! 1~. 7}~A}oj)Ai -'t!-&~ ~~~ lf/7/ '5'~;{)oj) Lfl~R 1;!AJ'5}oj 

q...1:c..-~ci,2 ::i:]~~S!l 1J~l ::i:]~ %~~ (ground motion) 371.£. #~~ -V-, 

q-g~ ~,'?_ ~ g 0 ]%6}~ i;.]5]E~ "Tr51.. (Richter magnitude)~ -::1-½t}1lt:} 

(Bullen and Bolt, 19851. 

MR~ log u,A(µm) + 2.56log 10L1- 1. 67 Ill 

~7]Ai A~~~] A]~21 if]cJl {1-&.Q..£ 1r]-$j~ µmo]uJ, LJ'e: {] 0J-;tle-j~ L} 

E/ \ll cf. 

c.]::i:1"'d z}li'tl 1--9-oJ1~ ~E (voltage)£ 4El-4~ :;'AJ{k~ z]~~.5:.2} 

~~~.2..~ u]~l~t:}. :z]{!7.Jl ~]J,~9.] ~~~1 (preamp gain)~ ~17-J~ ~. x]{! 

7119.J ~~.5:. (sensitivity of seismometer)~ 0 !-§-c5}<:ri ~,-:J~g A!~~.5:.£ ~ 

~t!-4. i.JS~.5:. :z1Q=JoJ]Ai o]-§-~ 9 9.l.C 4;:-.£{koJ]Ai "ff£~ £¾;y 9 9) 
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Figure 1-7. An example of SEDSL algorithm (Magotra et. al., 1987). The origin 

time of data is 01/28/95 08:50:52.0. (a) vertical, east, and north 

com1xments (b) eigenvalues of covariance of two horizontal 

comixments and estimated back-azimuths (c) cross- correlation 

among three components 
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;:: sJ<±cJoJ ofsJ \rt7J "il~oJI. 0 J'1l \'.Fi'oJl-'1;:: :sl{!sl ~';\'!"r:S 0 i%tfcj 

j,J~~-2..£. i'-£-~c•;:: A]{!:zll~ .'{!~.Q..S.. ~{}@ q-g (l)~g A}%5"}ctj 2.J 

~,':'_ A]{!g'j IT.2.~ 7.a1AJt}~ =E q~ %%~ lclJ~.9...£';: i¾lr.HZ!~ qj{] 

oJl ~~£1 A]~A]{!- (signal duration)g 0]%'5}-C llJ-~o]tj- {Lee and 

Stewart, 1981). ii}A] ~ 01 llJ-~ ,':'_ 7J%oJl .9.J tH llH 7t:l{}-g (background noise) 

oj l:l].ll'..~ ~ JcJ]¾7]A] A}li.~ 7J4'- A]'¾A]Z}O!] r:11V~ :-:J~~ ~%0] ~'9.i!., 

12-'1! {1~~ A}.fi..Tt!--2...?..';: {]~5:_7} ~~A]:: }!.9...£ 58-12-£1~ o]Jti ';1-=?-oJ1Al 

~ O] % <5} A] '?J-11: tj.. 

-'fl~~,':'_ tiJ~oJ] Qj~ .£~-~ A]{!g.J -'fl;;>;]S4 i-f.£.oJ] Cil~ 7.J~"ci g {l;;, 

5}7] -'flt}ctj, oj~ A]{!A}.fi. ¾ IRIS Data Management Center.9.l A]{!~~ 

0997\1JoJl !i!.2~ zJ{!~oJl r:llt\l zt~£J i):g 7-11~~ 1Pt l:l].ii!~ ~ ~*lii} 

'.<! cj (Table. 1 11. 

Ll-. -'i1:! 7-l 2.J :,q {! (teleseismic events) 

A]'fr llH?Jil-g.i!} -?~£]:__:: i!}-~.i2j- z.! A]2fA]{!g _!2.o]';: 7]~~-o] ~~~]~ 

L-\-. 0J~ 7]~~ ,':'_ t:ll-¥-~ IRIS Data Management Center£l A]~~~-oJ]Al 

ii '1 el -'I{!,;" ~'11 -"I~ cJ. •ll % 7l -"I oil •i ;:: \'! 'i'- 71 :U-% '11 °f 100"1 1H eJ ~l 

712.JA]{!oJ t!,~5.l~tj-- o]~ ~~2.J::z]{!Qj 7Hf ~~~ ~ 0JA]£t- 1,c}u],&.i'} 

t-l-'3.'lj-:;z!-~ ~~1¥-, 1;:t~c::~~]oJ-3, .:J.C.].Jl 1JEJliljOJ.Q.j %7}71Q:J -§-o]tj 

(Fig. 1-8). ~-ili~$1~1°}3 ¥-2-oJ]J.1 w-i;~t} T 1BS>l :.,;j~g Fig. 1-90!] 5:.A] 

iij-9;1,tj-. op~- z]{!t TI:l. 6 o]AJ~ r.HTT.2.. :i:]~o]j]_ 1:1)..ul~ zioJz]7} ;j-'?{71 

'4 ~::: ~~lj];].Q.j 7H~o] o]f~:i:]1?:! ~0-~S.., ,,_.:rujoj-oJ-.::1, 1..JEJl-'!JoJ 1::( 

U-rll;....lo~, <-+oJ xJO! ~..-JIJ....l ;;i;]t;U~J:C:. ~O:l;:,;~o] zJ;;i;]ll"l£.SL $J-::C..-O-l ,-'- olSL 
d '"'11 'I O P 7 u "1 I L.. .,; L.. 0 -1 -1 L L ... 0 e. ,_ -, c, Me_ 
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Table 1-1 Comparison of epicenters and magnitudes estimated in this 

study ( **) and reported in IRIS world earthquake catalog \ *). 

B Back-

Origin time Source location azimuth Mag. 
Depth 

(km) 
{degree) 

1995 07 26 58.628s 61.965w * -24.0 * 4.1 • 
950726a .......... . ........ - ............. 100 

01 '44, 17.3 59.1.SOs 61.420w ** -25.0 ** 4.8 ** 

1996 02 10 00.918s 57.493w * 2:1.0 * 4.7 • 
960210a ...... .. ........... 10.0 

12,11,os.o 
00.770s 57 400w ** 24.0 ,.,. 4.9 ** 

1996 07 07 62.023s 56.336w * w.o. 4.3 * 
960707b 

...... .... -
33.0 

07:53:53.5 62.llOs 56.390w """ 84.0 ** 3.9,.,. 

1996 07 07 62.503s 55.550w * 99.0 * 4.2 "' 
960707c . ..... . . .......... ' .. 10.0 

1s,12,u1 62.210s 56.220w ** 91.0 •• 4.3 ** 

1996 07 09 62.482s S.S.528w * 100.0 • 4.3 * 
960709a . ············· ..... ....... 10.0 

04,11,46.1 62.050s 56.580w """ 82.0 ** 4.0 *" 

1996 07 19 61.998s 56.342w ,. 79.0 • 4.1 • 
9007l9a 10.0 

11,33,37_4 61.890s 56.780w "'* 73.0 ** 4.3 ,.,. 
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Figure 1-8. Locations of teleseismic events recorded at King Sejong Station 

(from IRIS earthquake catalog, 1997) 



(a) 

.. 1 mil ., 
(b) 

Figure 1-9. Examples of teleseismic earthquakes detected at King Sejong 

Station. Source parameters of the events are following: (a) 

magnitude=6.0, epicentral coordinates=56.08 S, 27.80 W, epicentral 

distance= 1880 km, (b) date= Jul 13, 1992, magnitude=6.l, epicentral 

coordinates=60.73 S, 21.97 W, epicentral distance=l945 km (from 

IRIS catalogs) 
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1990\:!-'/-Ei 1996\:!~1,1 7\:!%'1! <il¾7IO<]oil<i 7l's'i! -"lli ¾ ;<}\'!'l"12-

5'_ \ll'll'i! ,}Re: ¾ 60471°14. \'!£'!! "i'l''>t"a'?;; -)tllj>;l_\'! "i'l'il ;,)Aj 

St1 ~~l~ :g-g~ ~6Jo] ~2 ?}-5:£. o]%~ 92\::! o1~<>1l A1{!~,,,~T7} ~7} 

tH: 0J=i'-i .!i!_o]~. 941doJl ¾ 179~£ 7}~ fJ-o] ~Agt}SJ.4. -'tl~i:-1 A]{!,:'_ 

93\:!"I 94\:!oil l'l9l:2-nf. ~-'i"l"1s"- 94\'loil 153:<l, 96\'loil 124:<ls'- li 0 I '>t'a 

S}'.lj cf (Fig. 1- 10). 

-'I 'l' '>t 'J 'r ~ ~, 'I! "- .lE Ai ~ :,! "I, 94 \:! I 'il oil 52 "I, 2 'il oil 66"1 , 96\:! 7 'il 

oJ1 81~.£ ~7Jt!- 1[oJ] ;i:]{! 0 1 ~"F-3:J_Q_.£. ~,1J,5}~g g_ ~ T 919- (Fig. 

}-Jl}. 94\::!_i!} 96\::!oj] A]{! ~AJ"T°JJ. w~~ :;;lt o]~ ~A,j~ lg"o] ¥_.tj-!el 

Sil 0 1 71 uJI l/- 6 I t:l. 0 ] a; c; 'll ~ ',roil 'l1 oJ \:le -'I "1 a; 2 ;,JS] >£ 2 of 'll g 'I_ ol 

J2 1l, ~ {J- ~ {! -¥~ oJ]J.l l:lJ-Aj ~} ,C~A] {! .Q..£_ -\:r\±¥! C-t (Fig. 1-12). 0] -fa- T !fr 

x]{!.g. ~,5;}~'i! *~~.TI} ,1l]-!7]A]oJ]Al ~%~2_£. ~ 130 km A]~oJ]Al ~ 

1~ }1.2_£_ L}E.}~c.J.. o] A]~.g. ~¥- ~i@A'M£~A]~ %·¥- !!.;@6~£~ 

A]~ 7Jll]~ o]f-~ ~e}A]1;':!AJ lj!-22..§.., o]o] 19751;::!oJ] TT£ 4.5-5.3 A}o] 

~ 247HoJl Jg'<:>}~ ::<]{! 0] .¥.~{! ~~A]{! 01 B'~-¥:l *o]tj. (Lawver et al., 

1995). 1:l~A]1?:!~ -9'"~oJ]A1 o]~ :Q-~ 'i1-IQA]{!o] A~T l:lJAgii}Jl iHh?:- uH 

q_ T~~ 1{}~ ,q{!o]tj-_ 

~A]A){!~ "<s'oJ] P-SA]~ T~~ T ~~ A]{!g qjAJ.O_~ P-SA]oJ1 al:= 

~A~T~- 1:1].iili}~tj- (Fig. 1-13). 3-43:~l P-SA]~· .!i!e:JY:.:: ,?-7]2.J u]±A] 

~~.5:. ~.¥.i5}Lf- .:1 T::::: PH-'f- ~t:l-. 151:oJ1 137.§l, 16.t:oJl 50§1, :.i.2.j.:c. 29 

-44-



I 

~ 
I 

180 

160 I 1• Teleseismic I 

• Local earthquake 
140 

- 120 C 
0 
> 
..., 100 -0 

" 0 
80 

n 
E 
0 60 C 

40 

20 

0 

90 91 92 93 94 95 96 

Year 

Figure I -10. Annual number of earthquakes observed at King Sejong Station 

from 1990 to 1996 
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.?EoJ] 40:!:1£ ~ 0 ] Y-El-4.i'. '.U4. o]~ g ~ 0J-7~c.]~ ~~t}'B., 153:."C 120 

km, 29'tc::: 230 km'JS'.~ 7jcjja Y-Et4l9-. 01:'i P-S•]Z!ol] •i'tof::: >1"1 

2 c.jAj~~o11-} -'5·-¥- 1:!.~!:~:'::..5Hfd"t! 7}';;"AJo] 1f:"2, 293::~ ~1~~ srj.l)j 

tll .1:f~ lJ!::.:iIA]o}<">H~~ 7Pt-"'Jo] li"ct. --'d~]~Q...£ ~A-l]?i]-3.j A1~&,~oJ1 

4E}\::!- {! 0J-~¥_:= 'Y~ 18'!::TIA]o} <">H~, ~l~~.II!-slltll2} E!..i@!::~:C:.15H~ 0 ] 

~j}"6}~ z]~oJ] {l~s.j~ '.U~ ~1?1, \f~l~~E.15IFT"2t ¾-1 l:l_~A~~<SH'tJ 

oJl•i::: 71<1 -'l"1~% 0 1 ill:::'>!~ .!i!oJ;?q !Fig. 1-21. 

,11%71-"loJl"i 1995\""I 1996\:loJI ,ic;~ r:J>lsl >f.E.oJI ~'" ,PJ'i! "1°J 

~.¥-~ Fig. 1-lSoJl i..}E}LlJ5::lc.}. "6'¥- ~;@!::,a~.aHi{JoJ],',-J~: z]{lo] {!-:;£Jz1 

~o} ~AH<">H~Zl ~~~%oJ] Q.j~ z\{l~%9.{ %"7-l~ ~g T ~Cl-. i5p:jnJ: 

%-¥- 1:!.~!::¥l_r-:aH~oJ]A~~ l97HQ:.J A1~o] ~A~-S}e:j o] z]~oJ]Jcj "cfrH~.9..~ 

.q}tti'~ zpl];1-::t.¾%o] ~,.;~°F~ g_ A]A}t),tj-_ o] A]~{}~ Fig. l-15oJ]/,-j ~~ 

2-~ fi:.A]!t! %11- B~~~:'::..i5H~~ ~~ >lj~~b\-7\l ~1I~ NE·-SW T"0Jg 

x]'?:!1)-~ z]t.+ .'-::.ll1°]-=i<SH~~Q..£ NW-SE PJ-~J:Zl ~-,1::I:. (Fig. 1-15£1 

seismic lineament 'A')¾ u.}2-} e:jc~ Zl 0J~ 0 1 {E-N.'5}.i!. '.U·C ~J:H-~ _!,l_'i._]c:}. 

E-i:14, Klepeis and Lawver (1996) 0 ] 1:l~J~ ~~ 0 ]~tll2-} 7-)~ ~_j:]5}2 '.U 

t+. o] o]7]-tll.9l AJZ:JoJl tlJ<SHAi~ ~a~tl ~{t'jz1z] 'rGil '.U.2.4, T7}A]£l <SH 

~o] 7}';; o}tj. Fig. 1-loJ]Ai _12_~ 3:J~H-~ ~.cl]o]_::HHtaoJl iJo},U~ ~l::j A'.y} 

ul-¥-oJl 4E}l..}~ 1'1].::.r~§.(segment) 787:Jl~ r.B~~ ~~~4 ~£1 ~*] t.R::>:] 

:=- .,-1,pJ<S}tj-, o]~ Ai).::i~E 171]7} ::Q-.g. S!}l)jr:Jl ~"c T~o]%-06..9..5'.. ~-';j 
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~7H7J}.A] ~JI.:e! \}-~~£ ~.!j!--A]~oJlAiQ.J A]{!~-=?-oJ] 9.j5}1?1 \tJ.il~~~

-aHToJl).if>.J ~'fl~%ol] Qj~ A]~W-%0] ~9.j ~~~A] ~;:Lt. o];: ~7H {j 

•,Pr% "I s! •» oj .\'-"ii til •H 7f 7J "I {l '~ 'd <c'» .9J tlJAfo] "I . .". ,'I 6'!! £•1 ~ 

~AJ-3}%$>.J A,j<?J.i!} .3J1j¢'j.2..£ B-tf:!i:! 'tf-~]o]q-_ It}~ ~.:i1-oJl'-i -'j'?J:Q-%0] 
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iH~ £j ~AJo] 1j '?J ~%oil .'?.j ~ BH~#- A] ~?}1J g ,§1 ~~ ~t:l-. <5}A] ~ opJ 

~'fl~%9.J :zia,!jo:j,¥.oJl r:lJi5HAi:= f§.g.. ~~o] {!8Jl¾ 0]tj- (Barker, 1982; 

Barker and Dalziel, 1983; Barker and Austin. 1994; Lawver et al., 1995; Jin 

and Kim, 19961. 

sl 0,H1-.l'£ (Fig. I-151"1I::: <1-if~f>lcc !lJL-<! '1°1 \l:l::: \l-4la ,:11'=. ¾~ 

%0!]A~£j A]zI~%o] ~1~iQ...£. t.+EJ-'dtj-. o] A]~oJlAi ~"~~ A]{}~-,°_ ;:iJ 
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plane solution)OI] £J<5t~ {!-'f:!£j ii_ 0]7} 15 kmo]"o}9~ -tJ-¥-A]{!o]uJ. ~;:,;Ji1:j 

(extension)O!l £JiiTI ~AJ~ ~Q..£ 4'-AJ-{:)tj (Lee, in preparation}. o]~ o] A] 

~oj]Ai9..J tH 0J~£j -"j~z}o] 25' .£ r.Jl4A1z}9..J Tl}jj7} 30 km o]-"Js.].JI, ~ 

-52-



%-~'tl ijc:JqjoJ]A-j';:= ~~~ (compression)oJl 918H A]{!~o] T£ ~,.,J'o}t: 
OJ:-'-J4';:= ~}0]7t' 9Ji>-1, \i':J~%oJ] ~-q~ Aj{!~%Q..£ !i7\oJ1';:= ~i9,&- i10\ 

'lief. "le Jin and Kim 11996)0) >l)>J~ oj sJ"'f!l] 'e!>J..if B\'l.'icoJJ;: \t.<11 

Tf:2_ 781i±~ 01 ~~{lL}. 01 Aai:a-*.g. 8HT5if- .gi>Jt}?1] 911 km0]-'-J ~?:J-5'] 

uj. A]{!~~ {i-'-JllH ~ 4 7-] g.J ~ ~] "6} .:il 9J i>-1 o-1 lf~ fH:Pd ~ A] "-}i5}A] ~ 0} ~ 

~Hl 'o} A] u c.j-. 

~.Q\ A}li~oJ\A~~ .¥..~5'lo-1 9lA1 BJ"~ ::J.~o]tj.. ~\~7]x\oJ]"-1 ,a-~:i.l~ ~ 

7f£.A]{!~ ~ ~:.:H :t\]7]:ril:: 'g',tj]~ ~Si5H~oJ]A1g.J JJ':J-3f¾ cxj.!j!-5if- .!==l .. ~Alfl 

StH~.QJ Aj't_!, .:Ii:'-1.il. 1a"~~4 .!:::51A)o}JH-sj -'-Jtll~ o]%:4 ~~ 'a"~~S. 

1990\:Ff-F:1 19961;1l7p:] 'a"-?.- A1]¾7]A].Qj 11~1-t:! 3Aj{f:- 'i±"r-7]~ :z]{!7lloJ1 

~8H ~=;¥] x]~A}li~ o]%t}cxj O,Jt}0i't} 7]A1?~<1J A1{!~%'-aoJ] t/l~ ~ 

AJg .. i.i..'tlc+. qjlj!-~.2) ~x]x]~~ ~~~ PTil-2} S11}.QJ il}"tf:!% .!i!. 0 ]n:J.10Hz 

v\1i}.2] "T'D}-4'- t:ll~i Y-Et\B4. A-J]-%-7\AloJlA-j t"!-~-t! f~~c.l A]{}~ r.H-¥--!t 

4;z. 7},8-:i4 iJ-o}uJ] ~ 7}~.Qj 7cl 711, 1a" {HE.-$-1 ~] o}.=r, ~ 7}7-) ~ oJP.-J ~ t '<~ TT£ 

-53-

ii 



5.0 o)-))-"-1 :sJ{!:,o]cf. 

¾ 504,Jej :s]{!:s}J'Uf -'-l\!l.51'.1!2-9, -lil<ieJ ~Pl;s g.{l 92'.'!'/-E) ,].e, 

-'<! -'l-c!"1 ,19,f il-%Sfoj \'l"ilic 100,JoJI ',tSfaj 1994'.'!oJI 179:oJ,s7f"J- \'€ 

'1!:cf. -%1\!I. 'lf'J9~ ~lll.s!.\'l 94'.'! 1-%1. 2-%!'4 96'.'! 7-%/oJl 50~8(J7l"1 -'1"1°1 

{l-'6"~~';:r:l J.-J]¾1]A] *%~ 130 km A]Q=j, ~~;,;]~11 -¥-~oJP.i ~J.J~ 

,:i:-~A]{!~§.. ~1)¥!tj-. 7]A]-"r~oJ]Ai ~.1.~~ ~A]A]{!~,C:. P-SA] 153::9} 29 

3::~- 1,!_o]';: A]{!~o] 1t~ pj'.U:';:t•l, 153::tll.Q.J A]{!~~ C.Jill1!1J 0lt+ %-¥

!!.~~~.'=..BJl~oJ]Ai ~J.~~ A]{!~~ 7}'o"'JO] ~.Jl, 29:i:r.H.Q.J 7:]{!~ ~ ~j~ 

~:ii}:::llr.H ~ 'a",._.T.,._]o}oH~ -¥-toJ]Ai ~.1.~~ )!%£ ~1¥!9-. 1995\:!.J!f 

1996\:!oJl ~:;~ 3;.j~ c.jA]1ri zl{!A}fi.9.J {! 0J~3!.';: %.!j!- 1::;1~~~.1=..oH~. 

1::l21A]~~~ A]t+ 'a°~~~.'=.. ~~%o1] 0]2';: *Ai-'a"-'§- 2r'-"O"J2j A]{!r.H, 'a" 

A'J1~~s ~~%oJl t+El-4~ ;,;J{!c.JH5" 1],e <?Ff"oJ]J.i';: qitl".£JA1 '?£~ AH£¾ 

"'1J¾1JAloJJAi {!-~¥! AJ{!~.& c.JPt-~ n:2. 40JBt.Q.J ~n.2.. AJ{!~~ 11 

~9..j x]{! ~~-oJ1';: %~H~A] ?:ii"';: '-H5'..¾ x]{!~o\q. o]';: J.-J]¾7]A]oJP•i B

~~ ~A]A]{! ;i;}_fi..7} 'a"~tt!-£ ~-¥-A1';>:l:2-] A]~l-=r-3:.¾%-& AH¾lll OH¢-Hf T 

9JC ¾.Rt! A}li~ g A],"}~4-

~~T. 'a"~~. 7i:JoJ]%, 7J{i%, 1995. 'J~ ,\i)¾7]A1oJ]Ai.2.J ~-¥- cg.:;i%~-* 

5'.A}~ ~t} A1,1%~ '@-A}:~-¥- ~A~~ 't!;,jsif- 13I ~;,] 'd]l:iti.} 1'fA}, 

'if~~7J ~Aj W .!2.~oJl ~H:_1- ~T. ~~'o~ 0J<i::!Tl::, p. 167-207. 

Barker, D.H.N., and Austin, Jr., ].A, 1994, Crustal diaprism in Bransfield 

Strait, W cat Antarctica: Evidence for distributed extension in 

marginal-basin formation, Geology, 22. 657-660. 

Barker, P.F.. 1982, The Cenozoic subduction history of the Pacific margm 

of the Antarctic Peninsula: Ridge crest-trench interactions, Journal of 

~54~ 



Geological Society of London, 139, 787-801. 

Barker, P.F., and Dalziel, I.W.D., 1983, Progress in geodynamics m the 

Scotia Arc origin., In: Cabre R. (Ed) Geodynamics of the eastern 

Pacific region, Caribbean and Scotia Arcs, AGU, p. 137-170. 

Bullen, KE. and Bolt, B. A, 1985, An introduction to the theory of 

seismology. Cambridge University Press, Cambridge, 499p. 

Christofferson, A., Husebye, E.S., and lngate, S.F., 1988, Wavefield 

decomlX)sition usmg ML-probabilities m modelling single-site 

3-comlX)nent records, Geophysical Journal, 93, 197-213. 

Forsyth, D.W., 1975, Fault plane solutions and tectonics of the South 

Atlantic and Scotia Sea, Journal of Geophysical Research, 80, 

1429-1443. 

Gambino, S. and Privitera E., 1994, Characterization of earthquakes 

recorded by Mt. Melbourne volcano seismic network (Northern 

Victoria Land, Antarctica), Terra Antarctica, 1, 167-172. 

Gonzalez-Ferran, 0., 1991, The Bransfield rift and active volcanism. In: 

Thomson, M.R.A. and Crame, J.A. and Thomson, JW. (eds.), 

Geological Evolution of Antarctica, Cambridge University Press, 

Cambridge, p. 505-509. 

Jin, Y.K. and Kim, Y., 1996, Tectonic implication of the crustal in the 

South Shetland Trench. Antarctic Peninsula. Journal of Geological 

Society of Korea, 32, 146-161. 

Kaminuma, K. and Haneda, T, 1979, lccquakes around Syowa Station. 

Antarctic Record, 65, 135- 148 (in Japanese). 

Klepeis K. A and Lawver L. A., 1996, Tectonics of the Antarctic-Scotia 

plate boundary near Elephant and Clarence Islands, West Antarctica, 

Journal of Geophysical Research, Vol 101, No. B9, 20211-20231. 

Larter, RD., and Barker, F., 1991. Effects of ridge crest- trench interaction 

-55-

ii 



on Antarctic-Phoenix spreading: Forces on a young subduction plate, 

Journal of Geophysical Research, 96, 19587-19607. 

Lawver AL, Keller R. A., Fisk M. R. and Strelin J. A., 1995, Bransfield 

Strait, Antarctic Peninsula active extension behind a Dead Arc. 

Taylor, B. (ed.), Back-arc Basins, Tectonics and Magmatism, Plenum 

Press, New York, p. 315-342. 

Lee, D.K., Kim Y., Nam S.H and Jin, Y.K, 1998, Local seisrruc activities 

monitored at King Sejong Station, Antarctica, Proceedings of '98 

NIPR Symposium on Antarctic Geosciences (in press). 

Lee, W.H.K and Stewart, S.W., 1982, Principles and applications of 

rnicroearthquake networks, Academic Press. New York, 293p. 

Magotra, N., Ahmed, N., and Chae!, E., 1987, Seismic event detection and 

source location using single-station (three-component) data, Bulletin 

of Seismological Society of America, 77, 958-971. 

Pelayo A M. and Wiens D. A, 1989, Seismotectonics and relative plate 

motions in the Scotia Sea region, Journal of Geophyskal Research, 

94, 7293-7320. 

Privitera E., Villari L. and Gambino S., 1992, An approach to the seismicity 

of MT. Melbourne vokano(Northern Victoria Land - Antarctica). 

Recent Progress m Antarctic Earth Science, Terra Scientific 

Publishing Company, Tokyo, 499-505. 

Roach, P.J., 1978, The nature of back-arc extension in Bransfield Strait, 

(abstract), Geophysical Journal of Royal Astronomy Society, 53, 165. 

Roberts, R.G., Christoffersson, A., and Cassidy, F., 1989, Real time event 

detection, phase identification and source location c~timation usmg 

single station three component seismic data, Geophysical Journal, 97, 

471-480. 

Rudd, B.O., Husebye, E.S., lngate, S.F., and Christoffersson, A., 1988, Event 

-56-



location at any distance usmg se1sm1c data from a single, 

three-component station, Bulletin of Seismological. Society of America, 

78, 308-325. 

Vila J., Ortiz R., Correig A. M. and Garcia A., I 992, Seismic Activity on 

Deception Island. In: Yoshida, Y., Kaminuma, K, Shiraishi, K (eds.), 

Recent Progress m Antarctic Earth Science, Terra Scientific 

Publishing Company, Tokyo, p. 449 456. 

-57-

II 





~, 2 ~ 

'ct~~ Xl~OIIAi !I'~~ XIB2.I 

ltJ.11~ ~~ 

-59-





\'! 'i' ~ ¾ % 21 'II-'°' 'I % ¾ rr 'll s-f ::: '?'! 'i' 0 l q <11 -\'-1" 21 "I 'cl :'. \'! 21 7J 711. ~ 

~~' Y~, ~~ 7J7i]oJlA7 ~,,_~~tj-. 'ifi1J 90£oJ1Ai 50.£ A}olsJ '9"~::t]~t.H 

Oi) LfE!Lf::: '1)-~ 7J71I::: 6nAl 0 f ~1)-•ll\l, 'ifUl·'ir~ ~'l!-•ll\l, <11'-i'll·'ll 

£ 0J ~'ll-"1l\l, Macquarie '1-'ll-•ll\lx+ '1il\! 0J·'ir~ ~"J•HJ\l % 0 1 '.Ut+ (Fig. 

2-n ?£..~ T~{l;iJs..;: 'if{llE..~*l a-R-7-.2} 1J-4~~~s <5ij-=?-~ ~? 5'..\t:1-. 

0]x.1 38-T.::E.:1.W~4 ~ol~ ilo-JAi .:J. °a"O"J~ 3.71] ~A] ?,lA)~. 'tf-={-~.£ 

~¥-A]~.g.. ~_EA]o} ~AJ-~'a • .\.Jl~lti :vl-s:Rt.il, !!.i@.6'€!-'=- ~~15\l~ %OJ uJ 

4-;: 'it~38-i!J- A;i1A]0}'\4Sj 787.11¥-oJl ~*lt}7] «l]~oJl ~~~ A]{!~.1§-AJ g 

.>i. 01::: "i"i 0)q (Fig. 2·2). tt}ej-Aj 01"1 \'!·r~ .::i¾~Oil <11~> ~~f'l'c! <I 

~ * '4 ::. Zr ¥!T S:.::r ¾2] ; AJ g T ~ 'o] t.H ~ 111 ¾.a~ 1ti-A·i;;:; A\] .:g-~tj-. 

\}--=';-~5:.A]~<>ll qj~ A]~i!} 1:!T;: Kaminuma (19995)7} 'r.}-~it}S:. -?-~ 

~ A]{!~%AJ g •t!=f"t}~A]1tl', -'r~ A.3IA]0}6~9} E!_i@A~£-!E-Al A]Q=j g =f 

'ttt}C ~~~.!c. ~,¥.;,;]~oJl ~~.£19:l,tj (Vila et al., 1992; Lee et al., 1998: 

Jin et al., 1998). Vila et al. (1998)~ q-'l!)11~~ A){!~%~~{±~%~] 21~ 

?;!.£..?.. li!..i1.5t'.:acl-. Pelayo and Wiens (1989)& A]{!l!}~6j ~ %<5~ 'it·*:!::. 

51A\o}"o~"c;s4 !:!.i@.6.~S ~A]~~]~~ il}'.!ijqj is" 38-~ 7,J;tjJ-¥-~ .¥..~~ :!::. 

.EA]o}:.&~ AJL/l-3:1 oJ%% Z!-,7-"6~~tj. Lee et al. (1998)~ o~-31 A]{l~-'ff~ 

~.2..7]~ g~o] AJ~t] lf'1!5c)A] ?J--E:- ~~ _!:!.~A~.£~A]~ 'a~~~i@E rlJ 

A]oJl r.Jl~!- x]~'?:!T~ ~8~5l~c+. 

0] '?:I. ·7-cJJJ.i ::-= ~Pf2.J JI}--,15:.::I~oj] rlJ ii~ 'B_ ~x] ~~AJ T, T-3:J ~.£'T" ~ 

Tt.2.oJ] aj-e.} 7l]{:!-8}9;r.}. ~~ ~AJJt!~ lr!"r 'b' i):g ,1-t}oj zt .::i¾~ ~It! 

-61-



0 

0 

i9 0 + 0 

14> 
0 

SR 
~011-• .--

1 

0 
0 

120"E 

o, 

0 

• 

Figure 2-1. Earthquake distribution around the Antarctica reported to NEIC 

catalog during the period from 1990 to 1998. Solid box in the 

northern Antarctic Peninsula is magnified and plotted in Figure 2-2 

-62-



IO'N BO'N 50°W 40°W 30'W 20°w 

50'5 50°S 

SAP -# NSR 
• • • 

55°S 55°S 

ScP 

50°S 
0 ~~- _00 - o 

60'S 

t 
ZONE2 

65'S 
. 

65°S 
lecend 

o · 6.0 in M, 

AP 0 5 0 ,n M, 
40lf1 M, 

•• 3 0 1n M, 
?O'S 70°S 

70"W 60°W SO'W 40°W 30"W 20"W 

Figure 2-2. Zoning of the major tectonic groups m the northern Antarctic 

peninsula. Maier tectonic units such as the South America Plate 

(SAP), Antarctic Plate (AP), Scotia Plate (ScP) . Sandwich Plate 

(SP) are included in this plot. SSR represents the South Scotia 

Ridge, while NSR the North Scotia Ridge. Earthquake location are 

plotted as empty circle, whose diameter is prolX)rtional to the 

magnitude scale as shown in the legend 
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Figure 2-3. Zoning of the maJor tectonic groups m the northern Antarctic 

peninsula. Major tectonic units such as the South America Plate 
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Table 2-1. Estimated b values for tectonic groups around Antarctica 

Area Number of data Magnitude band b value 

Antarctic peripheral 1447 5.0-5.9 (4.5-6.1) 1.33 (1.22) 

Pacific-Antarctic 
222 5.0-5.7 (4.5-5.7) 1.76 (1.45) 

Ridge 
Atlantic-Indian Ridge 81 4.9-5.5 (4.5-5.7) 1.04(1.01) 
America-Antarctic 

23 5.1-5.4 (4.5-5.3) 2.00 (0.53) 
Ridge 
Macquarie 57 4.5-5.5 (4.5-5.7) 1.11 ( 1.07) 
Ridge 
Southeast Indian 

157 5.1-5.7 (4.5-5 7) I. 96 (1.29) 
Ridge 

BB, SFZ, and HFZ 28 4.0-6.0 (4.5-6.2) 0.54 (0.59) 

Scotia Ridge 40 5.0-5.8 (4.5-6.0) 1.25(1.10) 

South Sandwich 
555 5.0-6.0 ( 4.5-6.1) 1.39 (1.30) 

Trench 
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oJ%oJ oH~ %oJ•fct. oJ .c<J~~lc: 7f"i<>il "l%11 ::I Jt%AJ 0 J oH~ i'i:ct. 

JCP-1.2\ 3.7Jc: Fig 3-loJI L}E}'-lJ~ct. 

121 'i''J 

JCP 1 ')"'-'il-i'- >11 1J9.J ;l!>i, FCU box, AFU & RCU box and PSU 

box;'; .l'.%~ct (Fig. 3-21. FCUc: feedback unit.ss, ;l!>i.2\ '</-'t"1"1 'l!£.nj 

vault, post hole, 'Ee: ct:' 7J%oJI -l:!.,l•l7ll "1"1 'l!ct. AFU & RCUc: ~'1-

1] (amplifier!, 'l)£1"1- ~"i3c'l1 box 0 ict. PSUc: ll~ i'-il"lf;]o]q_ AFU & 

RCU .2\ PSU boxc: %~I -lj;]sJn!. oj ~ box"l FCU boxc: cj.'/- '?a-'l \It£ 

"\- ~cf. AFU & RCU<>il>i L}.2.c: -;l:e.c: JCP-19.J ½<!£.5' .c<fR~";'l}>l"i-

~o]tj. zt sensitive~~ Fig. 3-321- {tr} (T"3]~.g. -§-z]oJl 'T"~ 0 1Crl. 0 ]~ 

~ i..ijAJ,S~:_: rlfol6_!2J. ~~ ~~¥:.::-.: .21,¥- 7/'?fi/J- 7/*~ ~8J'S,_~]j!~i '1!JA1 

~ !i!.~t}S:.~ 1:l:lll£1~9-. 0 1-C yJ.g. 'o~~ W"'J'-17':l¾ct. Fig. 3-3~ %1c1J

% L1]'tll (X,Y)9} S:~ L-}-A}, 8J-O-J:z]A]~. T3J~~~ %9.J $j?;]~ _s!.ctj,:?L}. 

s.ii!)::. leaf spring.iit 0.5 kg9.J -¥-Al~- ;!'~ mass.?.. TAJ£.]o-j 919'. leaf 

spring:=: ~~~cli- ~~ ~'T"~ ~h?.2_~ ~1~£1~4. ~z} ~ (boomlt 

parasitic 

resonance~ 150 HzO] c.}. 

{!!Al-~-:- ~!%7/o/J ~BW ;:1Jif-~~ 7}';;"4 mass position centering, 
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current-force exchange2l- displacement detector coil-magnet, J178 ~ .5:...21 

capacitance transducer~ 7t,~ r:}. ~Ai .21 calibration coil-magnet~ & ~ £1 °i 

JCP-lt -a:j::.~AJ~.21 Alic! %~c:J g ~Ali5}7] ~~ ¥- 7H~ "r~ 1P·1~ 

7f~cJ. 0 1 -l'l-'1:'i:: -'15'- 'T''i2.sc -\l~l'i'!cJ 'T''ll-l'l-'1.21 7]~1'1 ·ri:s Fig. 

3-5oJl £Al1St,~tj-. mass2t boomt cross ~1:ri'g ?~!i ~~11- 'T 9Jtj-_ 

mass.2l JfJJJ:;:: 0.5 kg 0 l19, parasitic resonance::: 150 Hz 0 ]4. "r~-ill"i2t 0 } 

~ 1t,A] ~. ~ Ai :;:: ~ % 7] oJl .21 Bll 1f"ff-~ ~ 7) 'o :i!t mass position centering, 

current - force exchange2} displacement detector coil - magnet, .:il AJ ~ £ QJ 

capacitance transdudcer~ 7}~ Cl-. -mAi .21 calibration coil-magnet:;:: & ig £J °i 

(3) Feedback System 

JCP-1 A]~ 7-l]:;:: force balance feedback =jL 3:. ¾ 7},~ ct. A] 1r! -&-% 01 ;,;j ~ 

7.1] frameoJl £ ~15}, 1c! feedback current~ ~ ,,.~ -"l 71 7} ~ ~ capacitance 

transducer7J. .xl {! 7-j] frameoJl ~~ :&:l ~ mass.2l ~ ~ ~ ~Al ~ct. feedback 

current:: -'l.l!. 7}4/£<>il "iilll~cJ. mass inertia forceoJI •J'a°st:: ~ 0 1 

feedback coilg ~~Ai "o-E-4. ul-i:.t"i mass~ frarneoJl ~tjj:&:j~ ¾% 01 'ill. 
~ A}.t:lls!_ .Q..A]~J.rl 
'- oL-f!;;, " ,.__---r. 

feedback loop:-= coil-magnet, displacement detector 2l- signal process 

circuit"- 'i"J"1"1 'U-"-"i, Fig. 3-6<>1I £A]Sf'.llcJ. JCP-1.21 zt 'J;\'-.ej BB •H 

\l ½"i:C <]\'!~% 4/£<>1I "i~l~cJ. 50 Hz-120 sec"-1 cJIQJoJl<1:: •J'<!~ 

~ g g -fl-A] ~4- z-t ,,.J ~ t mass positionoJl l:ll il)"5}C mass position ½?:l 

(LOl)g 7},{!Cl-. ~~ ½~ 01 mass position9l {ii§ ~¥loll 6Ht"g£!:;:: 7J4-oJl 
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Figure 3-6. Feedback loop block diagram 
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~ 1flA~7} .R.:4~.Q..£ ~%-B}A]~, mass position9.l S:.:-tJD] ~.B..ii}t:l-. LO19l 

½~ ::i. mass~ 7}4r!r..Oi\ iii:Ji::~7l u\l~o\\ LO1::i. ~A~Q:j 7d'-}2t ~ g_ 4i:-t'-ill 

cj_ 

converter.'i/- ~ 11. ~ oJ 

(transfer function}~ tj- g 4 ~q, 

m=2.4206xJOw 

Kn= 0 .074049 

K 12 = 0.0027416 

K 21 = 533.15 

K~ = 142123 

JCP-19.J ~.¢-~TC ;;q~ 'T'-7]7} 120 ?::, damping coefficient7} 0.707'i'.) 
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oJl ~i!iff ~"'~<5}~ Jl?.u} ~g ~ ~.±A]7]~ A34!i A]\!9-. o]~ AJD ~~ 

7).9J ~ .!/1-~2..2£ A}%~ 'r.£ '.Vc:J-. JCP-1~ ~.£ .3.7)9} ~AJ !fr%,': Fig, 

3·74 .tc+. 

(4) Calibration 

JCP-12.\ 4 Ad~,': &~~ coil-magnet-& 7}{!r.}. calibration {!~ ~"~ 

7]:::: 'l!>;!'J.Q.,s AID \'!~7]"11 ~>1•1"1, P} 0)3..'a. 'll*El-21 ¾ 0J>]i'j'lf>I 

{CPU)oJl SltH ~~!er+. calibration {!~-:: ~"r 1i"fi" (constant current)~ 

>l¾•f::::cJI, 0 1:::: calibration 5i'l! "]•J-.21 \'!§}Oil .21"'1 °}7]£1:::: '/-Sl.21 \'!% 
01 ~ g uJl calibration ~*7} ~ii}A] ?J-:::9--::: ?.i ~ ~u]~tl,. 

( 7f) ~ 'if calibration 

>J'if calibration:'. ~]7]~ -31-%•1'Q "1 -?•J-<!c+. "i'll~l.21 >;!% (AID ti 

:; AJ6e;J~ .£"i})g_ 1:/.ZJ~ct. Aj{!a/ ~?ti ~,Wt~ia, calibration ~§.7} At% 

'l .Q. -"- ;,, "I 1'! c+. 

i. 71] 1t!- aJ {l §.. (step signal, ~ ~] £-:: ~ ,': ¾ 241lt {! §..) 

o] ?;!,g.. ~-9-11} oJ]L-J;i;J1t !j!-~t}1l uJlit-oJl ~~ WT~ ~g 'r \llel-. lll

i'.}Ai 1c°Al A].6E.J}Q.\ sensitivity2} c+~ ~'r~ ~~i,}7] -?-}i]JJ·i'?.!- "'}%-t:!ct. 

'y"gJ: calibration time!: ~ lgoJ] ~JtiD]tj-. 

ii. erl l~ T1lt'r~ A\-1) 4 {:] §.. (sinuous signal) 

0 1 {!~-:: calibration 2~~ i}~-t]tj-_ CJ4e1 "T4To/]Ai.Q1 {1§..-::: 4f-.£ 

3.7]"1- .tc+. '11-7,l'i! >;!%~ 'l!~ "l•l>I 'ljPfi'.!c til7l~c+. 01'1 'a•l~ ?"I 
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FRl:QUENCY ( Hz> 

10 JUI 

~<Kz> 

Figure 3-7. Velocity amplitude and phase respcnse of JCP-1 
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T ~ :ill 7] ~ T :;i}"T ~ ~ ~oJl Ai ~ AJ ~ ~ r:t ~l ~ ~ ~ 10 Hz, 1 Hz, 10 sec, 

100 sec %0] t:l-. 

99.J: calibration timet ~ 1g'oJ] ~it! 0 19-. 

.:I.¾ A}1]:;i} {i.W- {!§.~ calibration 5:r~g ~tH {i1[~9-. {!§.Qj .='I.7] 

"?llt"r<>il •l~]-af~cJ).1 Hz'<! 7<l~ 0.01 mA, 10 Hz'<! 7<l~ 0.1 mA ,; 0 1 

t:/-. %~ ~ .3.7]Qj 4;o5:. ~~g 1i!:~7] q.JaH o]{i f-31}~ ~;,;J,g- 3.712} 11} 

aJ ~¾QJ ~JA§.7} 7}';~ JCP-lQJ Tnl--T r:H~~ .¥..~~ T '.Uo-J°F ~t:/-. 

o]'L! 31',J,<'. J-f%>f<>il,i] {i'ittf7] {1<>11 o].-,Coj:;<lcj 

JCP-lt uffJi'- ig~t r.H~g 7}A]7] uJl~o!] 914~ it!% ~~7} 50 

Hz/1/120 Hz=6000 o]AJ- 019-. 01::: calibration ~;.~7]~ ¾~ 't!-%- tHi'-J 7} 

600Qg 1a~tj-~ ~o]o]tj-_ o] rrJl~oJl calibration ~A~JJ~ ~~7] ~i:9-&- {I 

0] '.U9-. ~~ calibration% t}7] ~t.11 ~ 1HQ.J r.Hq:jg {1~5}<:i A}%~t1~ 

~'}j7]~ it!% 1:f.$17} ~:f:¥:!t:l-. 

(tj-) ½~ ~~£ (output sensitivity) E-J]~g 

JCP-1::' output (LO!) 7)4;'£<>1I \'!:0)71 \i:l'L"f tf~ channel~ 7f:;<lc). 

ctj-c}Al tilt platformt 7}-??5:. ½iEl 1?.!{£5:.~ fJ]AEt"}~c~] A}%~ T '.Ut:.l-. 

T~ -filAi: cross springoJ1 Zl-5:. q:,~~ 7,j,q;:i;]~. ~A}Q.j 1]~ 7}4;o5:.~ 

q-g .:g~oJl ~iH T~ T 'llc:.l-. 

L1a=g{_l-cos¢) m!s2 

g: gravity acceleration 
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1: 
: 
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(UO!)BfIBlSU!) [¥ fy (9) 

·p15r~~ Ut{gt2H, ~{.gW~ 'rr~dlR i-Ko ·;fi:::":f" l¥1:t Re:~ ~Y-\:2-ln ·ti 

B; {L-{<i!.[o *l ::~.g, {l[y '/n{8"f½lft 20i?lv[Y %{A [L~-P-t ~to [lo[¥lt::? 

;[?:iY[Y I-dJf ltn ~[v[:,;ft [i,;, 1°0¾ ~ssew -~/L j:t;f ~~ [ossew '!! 

~~ fo:.g_-& [osseUI )o{Zf2 l!?tl=i \lo~vlw -lz ·1 

·-p1.Hi"E ~ii-tv ;1'2 {;!'g{:1 ;~[L~::Z ~~ ·t.il'bl-oP-i!~~ {L'?V Fl:'.'.~::: 

(0 ~ ~fr.:~ t'ZTh- ~(L[t,'. :::[k>[-& {Ir[L '/nQTt, {L(plBOQ UO!)BJaciO)in°[L ~~ 

11o~;;:.;o ro...,.1'Ict OJH~OdV ·-p~{L ~ldl~ ts~~ to~z{2 ::~viw -b: 

( [0.flU03) fi::: ~ (S) 

r!:tt~[L [lo~vZR '"C7K [LIil: :':>I 

""5-flib ~~ :SZ ·'s 

JFs- 's 

·pro~~~ k~lo [lob Q-{Z t.rit-i ~3t"Z~ P2¾ :'i"~ I-dJf 

(Al!A!l!suds) :S:{}~ ~¾ s~-tc: 0 s 

V/7 
A/7 ~ "5 

:!in ~{L js<h -!z{vfc {Lfy[i,, :::A/7 {o°i/, I,>{', !0'] 

l /™ rp U~S.8 = VC7 

· -Pro ~ ~ -t-- w~ 1o 11o r--,, -S:- i -b ~ -:s 

~{c l'i!Fo lo{~~ '°iii['L{Y&' .g-~~ 3 17 k~H:i [t<;>~ dA!)!SUdS :k~ fu"'7 



JCP-1~ Clj~.g. BT7l~E~ AJT7l A]~n}l7}A] .5:..T ~~1~ T '.llt:l. ltj

e}hl ¢}~.@-~ ~ 12-?71, 'F.z!-T7J. AJ'y-7] ~ .2..,9, £~~ Y ,U~oF ~c}. 

i. 7]]7]~ ,£AJ~A] '?l.g. 7]~~ ~oj] 1l~l~c}. 7)~~~ jf~.g. o}? n~ 

f'-~foj o) ~cJ-. 

ii. ;,;JT1] tr~¾ $-lt~"~;: t;-1\~ o~.,q. t!-7cl .g.5:.£1 {J~ ~~. ~.:g-

11%4 7J~ ~-%1l]- %~ K4~ l:IJ~]i5}a:jc]: ~ct. t4~A• vault, post hole, 

~C::: 1]lfr~ i4oJl ~~1£1~ ?;10] 1};,;J ¾2 ~1°lct. ~ 1~~ g.. EE;: 5i:}B 

~oJ .ig.9..~}c}. iiJ.g. AJElj~ f1.A]5};: )!o] J;J]7]oJ] n~q.. "?Jl~}ct. 

~~~ -~R ~~ ~~'4 ~*~ ~- x,i.• •~ 'r ti~ 

polystyrens£ ~ ~ o.] 11 9.l ~ Jl] 0 l ~ 7} ~ .8.. 5} ct. 

2f SJ7J'i, Afo]~ ',!7., S'.;'; :C Fig. 3•8,f {fr:]-. 

lf.A].'i! X'A};: qg g ~o]~tj-, 

I. 'r '1 {I) Aj V ½'I, 25-core \'! '!I 

2. TJ!J ~lJ,• Hl ½~, 25-core ~ ~ 

3. 'T"il {!)Ai H2 ½<a, 25-core \'!'!! 

4. '1''1-ill'i V"t FCU "r6 \'!'!!, 19 core\'!'!! 

5. 4''\l-\llAi HI,} FCU "rA \'!'!!, 19 core\'!'!! 

6. 'r 'lJ ;11 Aj H24 FCU "r A \'! 7.,, 19 core \'! '!I 

7. FCU "r"i V ½"I, 26-core \'!'!! 
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Hl-HOIUZONTAL 

H2-HOR.IZONT AL 

~-P CA&t.E 

'fl-A CABLE 

10 11 12 13 

AFU &.a.cu 

U lS 

A-P CAIL.£ 

l 'l1l AID =n 

~ 5 I 

FCU 

7 ' I 

11 17 11 1110 

PSU 

ZI 

Figure 3-8. Connections of the instrument units 
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8. FCU 'r'Y Hl ½<i, 26-core '<!7.l 

9. FCU y>J H2 ½<I. 26-core '1i 7.l 

10. AFU & RCU T~ V ~~. 26-core ~~ 

11. AFU & RCU 'r 'Y Hl 'll <I, 26-core '1i 7.l 

12. AFU & RCU y,Y H2 'li <i, 26-core '<l's! 

13. AFU & RCU 'l!-1! 'li<i, 5-core '<l's! 

14. AFU & RCU ~~ ½iE!, calibration{!~ ~~. 24-core <t!~ 

15. AFU & RCU 'li -11 R •I 

16. PSU {!~ ½~. 5 core <t!~ 

17. PSU i{-7. lil-6 

18. PSU AC 'll <i 

19. PSU A\!::: E.J/ 11 A] 

20. PSU 'li-1! cCc!/]>l 

21. PSU 'lii! R•l 

~.g_ £f %~"t}tj-. ?'J]o]~Q.J 7J 0 ];:-: ~ 0.6 m 0 lt:l-. f!] 0 ]:::: 2 25-corc ~ 

19-core BJT ~ej.::z.~ 7}-A].J1 '.Ut:l-. ~Ai2l ½?:! 5:1)~ llJ7]Q.J .21~ ?:}i:a-11 

= 0 ]· ,,._,,,J V"" FCU N T-· T-, ,_ 0. 1, y',j Hl 2. FCU No. 2. 'r'Y H2::C FCU No. 

2) FCU ~!::: 
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A] H.J-4" ;{~ cl £j ~ ,U tj-_ 

u,_}-'1} FCU~ ~~ 1\B-0] fl-~ % =..t=-~z]1{! FCU ~6~ ~O, ~§. 7) 

ll:1-~ t!-12-tl 278"-17]2 ~!::~ t?';:c.l-. 

3) FCU !il-69} AFU & RCU ~ "'- ~ ~ 

%~8}t'.t. :,J]o]~~ 7.JoJ~ x]{! t!-~~~ ;£:~oJ] u}2.j- ~e}{!tj-_ F-A 'JJ]o]~ 

.e:- 26-core 1%~ ~2l:1¾ 1}-{!r+. Z!~ t:!:A}~ £.~~ Fig. 3-94 ~9-. AFU 

& RCUS4 A}E.~=; Al,.,.._~i Z!_~i5}';: 26-core '6"5:.'"6"" ~2~::r iljo]~?- '4 3 

m-10 m 0 Jcf. 

4) AFU & RCU "1-~ 

7].JB:g 1ir.'.'.'.:: .2..~l[!oJ]Ai ~ ~ '.V.9-. ~~ 0JJ.il (volt meter)';: ~Ai~ ½~oJ] Lil 

%<5}';: mass~ $-j;{] (LOU~ li!.~rc+. 1?.!-~ :-i:]{)o] .2..;::~~.£. %?,Jo]~ 

mass $-J ~l 7} 0J(positive) 0 ] .."il, !fl ~ 0 l ~ g (negative} 0 1 tj-. zt -ill A-f ~ .g. u:j- .£. 

s:~~ti. s:.~ 1]:vL: V, Hl, H2 -tJ~·oJ] i5H"cfo}';: Ai1 1H~ ~~~.£ 4T°1 

4" A$-j.;{] :f:.~ 7]';;",': tj-gi!j- ~C}. 

sw2: s:.1t 11.JB: ~~ ;::$-J:,,;J 

~~: OFF, 

o] "'-$-Jj;]~ oJ%<5}~ s:.~g i5}2=j.ll O}';: -filA-f~ {ii;iJJ~c+. A$-J*l~ 

$l, o}eff..£. ~2~ V, HI, H2 Ad~-£- {i~~q- (41ti~ $-J~]:.:_ o}-y ~ 
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2 ,I, .. 1 2 
0 0 0 • 3 1> " 11 

0 0 0 0 4 • ' 7 

24 
0 • • • 4 11 .. 13 

0 0 0 0 0 • ' 10 11 12 13 • 0 • • • • • u 23 12 • 0 .. 0 0 .. , . 
" 17 11 II 

0 • • • • • • ., 20 20 21 22 23 24 • 0 21 • • • • • • 
7 .. .. • • • • • 0 • 

Y501C~l626Tlt X241C26PJ 

Figure 3-9. Output connections and AFU input connection 
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£ ~ajjt}.x] ~~ ~0]7] a:ff~oJl A1,Jj:]~ 0] ~~loJl ~.x] ~ ~). ).J 

{1: 01 s:1"1'1\'! 'lfi'r .!!JI% (LED21°i "1"1-"-, s'J>i;; 5''!!~ T' '.ll~l 

-¥!cl-. ~1{7i]7} i5Hl:g ,,,d~f>.J mass ~~l (L01J~ 7}ejzlt:}. 

SW5: massSl {,r{;.il} ~~ AJc.Jl ~ ajj 

!i!~E..£. T2'i:!: mass7} A}%.2.£ {,f{i 

1.. e~ .2__£ -'f- S 1;11: mass7} A}% .2.£. ¾ ~ 

sw1: ¾ 0J ~:;,;l ~-'i"-71/AJAJAJc.Jl ~i;JJ ::'.::~Pl 

~~: ¾0J.$l:;;;J '5.t~7\ ~El\; .2..-e~: 7JAJ AJJ:1l. mass~ ¾0Jo!1 11:;,;l 

A}~ trJ1 o] A~~l~ ~~.2.£. T~cf-. 1.1] 1H2.J 1!!Ai7} ¾ 0J- ~~loJl 

.2..'i:! ¾ 0J- ~~1 lf.,l,l%'i! •iz!:LED3°1 r-l~cl-. ~78~ A.$l~l~ 1..e 

"c.2..s'. 'f-2\'! LED3o] '?Js!i:J-. ~}7}::: 7i!'i}AJEJl.s'. %of','l-c\. 

SW3: ¾ 0J- .$l~l T;"; ::'.::~;\] 

SW4: ¾ 0J ~ ~1 ~~ ::'.::~ ;;>;] 

SW4, SW2, SWl !::~~l~ o}%t}a:j ¾0J .$l:;,;] ~~7}~ ~A]~LJ-. 

SWl,€:- -'t!~. LED3 :r-]{I, A]Al@ it!%Sl A];c} AJ?~ 1~ o]i5}o}L}-. 

'r¢J 111;.i (V): SW4: .2..e~. sw3g_ T 2 .i!., LED1°l ~1°1 Si't!, mass 

~~]7} go:i]Ai 0J.2..£ 1:1}1f!L}-. SW4: ~~, mass ~fa:17} 0Jo!]Ai g.2_ 

_£ 1:1 t .1fl q- T f>.J : 'r .¢J -ill Ai ~ ~ 1± lll 1Q ¾ 0J .2..?.. % .3J <?..! ct. ~ 1± 7'11 

'ir 6 ,t7f ~.B.'<!c\. LED] °'i'"J%oJ ~\':! 7']>}-". tj-AJ <>!s!i:J-.('l!'ll 

sw3g_ lll~ ,c-2.AJ ~~ct1BJ. 

'T''J s')Aj (HI, H2): SW4: .2.~"c. SW3~ s-"., LED]oj "j'A~oj '1\'!, 

mass -'1P}7f 3~1>1 °J.2..s'. "1'1!1+. SW4: B>c, mass '11~}7f 0J~JAi 

g.2.£. 1:1}.lf!tj- T'£1: T.3! 11]/i~ ~! lr!-7'll1Q ¾ 0J.2..?.. %¢J<?..!9'. 

5) PSU lifA 
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PSU~ DC AJf} ~,'?:! .=gifi£!-~ 0Jtj-, #A.Q.J ¾i's'~ 3A 0]C-l-. AC ~~e]

'l]~ 100 V"t 220 v:a "}%~ 9" '.lie\ 'l!'ll ½"i 'l,7.,,±>lc Fig. 3 102\ 

{/c\, 

J:~g ¥.,7J-g tiTI~]i5}1?!, 7.1]7]~ ,r,>lJXo] ~~~ q.g ~?:]~ -"J-i:oJ] ~P:1A] 

Z!c\. Fig. 3-3"1]"1 !i_'.;' 0 ] 1'1"1"1 of"! ~•11°1.s .2.;:a,oJ]::: edge line 0 1 9) 

~r~] lclJt.J ;,;]Al 2-}'?]o]tj-, ~),n~~ sensitive~£¼ T 114. ig--3J A]A] ~ 

~ rr]-2.} .lfA].!8 ~~A}-~ o\-§-5}~ .if.AJ- lclJ'f)J;;;qAJ 2}'?.l ~ ~ '; ~ T '.ilcf-. 

JCP-1"1 'l,'•Jx]A] 4'11% 7]'/f'l/ .!11,<l "J-•J 4'11~ 'll~]A]zlc\ 

4> Mass %7] 

71]7]~ ~~'o}-7] -1!oJl ,filA-j~ mass~ %~ 0]A] '?,J"5:.~ ~ifg ~TI~4. ,n 
1];; i'!A•'lJ<>II ;!~I~ uil::: PSU~ '1'1!, PSU"t AFU & RCU >1']% 01 ,j-(1 

tj-_ sw2;;::; ..2.'E-~.2...£ ~e~ "ON"¾ 5}-~t-11, SW6.2...£ ~;.1;;::; {itjj~tj-, 

swig T.s.TB. l!J7]7} ¾ 0J~;;;J ~1Ad-EJl£ ~t:1-. sw5~ 2_::.~.2..£ -'f- 2 .:i! 

~ l~g 7)tj-~~ mass7} =.~i~{!tj-_ ~~71]7}- mass -11J:]~ 7}-~z!Cl-. 

mass7} =.:;oTI~'c! (¾~'r:l), A]A]i:i}-~o] °a~ol] -2-~t!-t:-l-. uJ~ ;,;]A]1:1}-~o] 

0J EE~ goJ]A-j ~~~1?!. 07}-E:j-.2..~ <2.l~ ¾~g 'T6i 'g~oJl 7}77}-,$~A1.!c.~ 

~tj-- :q:q-9-1 {!)AioJl tlJoTIAi£ %~t!- ~11.2..£ ¾~ g ~A]~tj--

u}) ~o] 1?t4'-7\ \Leveling) 
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OFF ON 

~ 
ta swrrcH 

0 s s 
PUS£ OUTPUT 

ti) ~ @ 
AC INPUT GROUND 

Figure 3-10. PSU operation panel 
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~]7]~ ~ 01~ ~1~r+- %liJ-%¾ ¾0JoJl -$J;<]A]~ X llJ-i>J% '?::P:1 ~~ tj

g, y11J"6J~ _:t:Aj~tj-- ojrqj ~11J-£.g. f 1ij~ ~A..!/,tl ,qo/oJJ -$l*)<5~ajoF ~ 

SW6g ~c1 Hl-& ,:::!l§lj~r:.}. SW4 llJ~Ji ,:::!mj~r:.} (1i!-~ mass -$lfa:]7} 

0J:o]1a, SW4~ -'t!~E...£. Ter:.}). SW3% ~c~ mass -$l*l~ ~1:JE..£ ~~ 

tj-_ ~~ LO! (mass -$j;<l)o] ell~ ~-'}7] 0ll-oJl t..1-¥- ;.>;}0]1} \loJ Y-1B, 

C-feet '-1-<H,- ½al mt 2 ~I LO! g 'll 'll 2..s'- 0 1 %•I'() ct. 

SW6g ~Ci HZ~ ,.1<lial~r:.}. SW4 llJ-~Jg {imj~t:f-- SW3% ~c1 mass 

-$jft.]~ ~1:J.Q.£ uJ;::tj-_ ~~ LOI (mass ~;<l)o] ill~ ~"}-7] 0]~oJl t..11f

;foJ7f t:; 0 1 '-1-\'!, B-feet y--<f~ {faj "1-.s~J LO]~ '!J'll2..s'- oJ%-<J'()cJ-. 

~¼ tj-goJ]~ feet nut~ ~~ct. 

AJ~t}lll ~~7]7} ill-ti;:!, ~lIJ ~ 0J -$1*] ~4-7]t:- -@-li~ 3!o]tj-_ y~ 

Aj~9l mass ~Al~ ~~~.<?...£. ±3V ,i,} 0 ] 0 ]tj-_ ~~ ~} 0 ]7} {lt}lfl, SW4 

ttJ-ffJg ~ajj8"}i!., sw3g TSlB LOio] ~{jE...£. %~~tj-- LQJo] ±8V4l~ 

~7]~ t}1a 7i]7]~ 6j~ Aj£ ~.J!}~_<?.._?.. ~%-W ~o]r:.}_ 

PSU 3::1l_-\4oJl 1:JA]~ -$1~ post7} 1),tj-_ ~'ll A}-§-.7-}7} -t!~~ qjA]<:>Jl ~ 

!Jj_g. {i{!g oj-§-t}'H 7:J]7]7} ~ ~%~ ~o]tj-_ PSUoJ]A1 t.HA]~ ~A] A1~ 

2 0.1 QoJafoJcJ-. 
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1,l>I'¥- 5'-:C l!)-AoJ] Lll•H qg Af'.}~ 'll7.l~i:f. 6'/l>Jc:: ~Jsfe.]oJJ ~c:: 

7f? AC 'll-ll 01 100 V (!EC: 220 VI ',)Jf? mass '/1>19} <1] 0Jsj "10:'\l.!l.c:: 

oj \'! 7f? 

a. 1t!~ 0 1 ~"'J~ ~oJl~ AFU & RCU, PSU ~~9} mass fPl~ ~{l~ 

:Uc+. mass ~p:]~ cf-Al ~~7] .$1iiHA~:::: ~~g {}S:~ }!_ 'T'-21: ¾ 

0J 5/-1 *l ~ ~¾ 0 14oJl ~ SW1 ~ ~~~ {!-~% ~c}. 

c. 7-1]7]~ ~ 7-i,;.J 0 ]%t}~4 %~~ )aq.. mass~ ~.1::.A] {l-~~9-. 

d. 71]7]7}, ¢}%~ aJl, T'l;!!oJl A},if2-J %ell~ 7}if~ ~~ -}!, 

e. ¾':J47f "ii:;!~ 'r We: 1"-~]71 'll,•J~I\'!, ~J'/,foJI 'll"I-~ ,;/. 

7}) ~J.J 

• .,g-~T7]: 50 Hz-120 sec 

e jl P] 71-£ A_J ;tl-Q. 
t...: o , 'I lei o 

• .i!.1 ~ £ capacitance transducer 

• 1J £ 'ii~ feeback systemoJl 9-] t!- $".g. ~ tg £ Oineartity)9} 1€~ t 
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dynamic range 

• kl~ S::AJoJl ~'t!- mass~~-¾~ 7]';; 

• kl~ :?:1oJl ~~ llll}~ ¾ 0J ~~7] 7]';; 

• mass q.J~l ~.'2.. ~]ff 

• ~ ~ ,t! calibration .E ~ - A}~ 

~{]-£ (sensitivity): 

Dynamic range: 

Linearity: 

% ?:l independence: 

½?:l: Single: 

Ill ,ff.R 

50 Hz- 120 sec, ~ .r.. oJl ~ n-J ~ 'fl- g ~ .l;j 

lOOOV/ms/s 

15 Hz-120 sec: 1.0 x lO 2 m/s 

140 dB 

batter than -70 dB 

Less than 50 Q 

100V/220VAC or ±18 to ±20VDC 

Less than 30W 

±JOY 

Differential: ± 20V 

> ± 12° C 

-20° C to 6!r C 

18 kg 
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J2 9.lcl-. .i!J9'l?7JE.l 7-}lii- 7]~"6}7] ~'8H 2 1HE.l 7]~7:11~ A}%'o}e:j 'r!"T'-7] 

9~ {J-?7]~ a}£. 7].g..'o}~ BJ-~o]tj-, o]c ~it!~£..£ ;.~:q.~~ ~~ 1HE.l % 

~-'r7l 7]~.i!l9.t:.: *}0J7~ '.Ucf-. 

"J<loj '.UcJ. 'i!'r7I e<J'c)7al SMAC-K::: 7J'c! ¾%% 1J"f~l::: 1f4iSc 7J'<

~l5'. 7f4;-£ -l'l<15'. (XYZ 3"Jli', £1til 1f4f£ 200 galls'. 'i'-"J<l"l '.UcJ. 'ti 

~O!] 1-?7] 7]~.i!l JTS-R~ A]~E.l 4;:s..~ ~~J'o}~ 4?5:. 7]~7=11S- 2AJ~

(XY)9.] 1A} (tilt) ~A• !lJ- 3;.J~ (XYZ) 4;:S.. ~l\A• .£. .:,Z.AJ!il<>i 9}tj-_ 1¥, 7-]~l 

.ill~ ?.iltT '{!~01 cf-::' A]-Bg I@-A]'o}~ AJ!Ai .2.]9.] 4~ ~::z]~~ 7• 9.J %~ 

~ TT"~ g 7}~ Lt. ~ AID convert (24 bit), PCM CIA A TA flash memory 

card (10MB), cj,j,j -"5'.-'IJ<j DSP, uf 0 ]35'."5'.'ii>1 -fl-YE MPU, !/1*I 11 

7J "]A'I) GPS, 's--:-! !lc!sl:>!f .l':!s2 ill.~ RS-232, "itil s!·S'4cx 38400 

7J 'I_ ½24 %OJ cj 

-'i-~ ¥...S.l~ Zf 7:]~7:1]9.j ~AJa(g ~~~ rrJl A}%"o}n:j, .±..S.2:~ :,;i{J-~ 

5<:]oJl 7]~~ x}K~- ~% ~ g rrJl A}%~t:.l-. 

(2) -Y,.,J (configuration) 

· PCMCIA flash card (lOMBI 

·Motherboard (~.'f:! S:.~4 i-~ sl£. ¥..~) 
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· CPU board (~<,I 'L§. :I'.~ I 

· 1/0 board (PCMCIA '<}Ejll!]o]!cc & 'li'll A]~l :l'.~I 

• DSP board (floating decimal point >1 el 71',;') 

· ND converter board (calibration 7] 'o !1... ~) 

· GPS 'y,{:17] 

'-fl GPS '1!Eil'-f9t ~1°1 :S (lightning arrester :I'.~) 

(3) ,q 0J (specification) 

7f) PCM CIA A TA flash memory card 

· "1'li' uH>il: ATA flash memory card SDP3B (SanDisk ~I'll, 

'1% .2c£: 0~60. C 

. 7]~ A]~AH1: 

SMAK-C : 70~ o]AJ (100 Hz, 6 j~~) 

JTS-R: 300A]{! 0]AJ (I Hz, 3 >H 0JI 

1..f) Mother !i. E.-

. '?J~ ~1~ 3::~~.£ 

'll"i: •15 Vac, •15 Vdc9t •12 Vdc 1>.Ji'li' 'l):,] 'Es= 21-'\L'l!~I 

½<I: •15 Vac l'Es= >.Jl'li''li"i 0 ]%-"l 10.5~1"1 13.7 VI 

• ~ -'rd ·6 B" A,} *l 

'?J ~: +5 V (41,¥- c] x]1°J~.£.) 

±15 V 1>.Jl-'\L of,ts'-::i ~"-l 

± 12 V (pulse moter) 
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½ <l: 15/18 V (driving pulse moter: \'!~%I 

cJ I CPU .!I. cc. 

· Quartz oil el: 1 ppm 0 1 ~I ( 'i'. :': -l'c 'i'. 'il -'11 oil-'i I 

· ..--;! .l'_e: 2 1J (FIF0x2:S .l'.~Sfc: UART 16C5501 

J£ ¾ : RS-232C 'll *I 

{!%~£ 

~A ~oJ 

llil el El 

: 384000, 192000, 9600, 4800, & 2400 bps 

: 8 bit 

: 1 bit 

{!%A} li. ~ 61 : ASCII code data 

::i:] ~ A} li : Binary code 

£. i::J] ~ ~ <>I : Hayes AT command 

~{l .:!!.£§..~ : X modem 

2l I 1/0 .!I. cc. 

• 'I'(! oil el 

. "'I 'll 'l! "I 

0 11 DSP .!I.S 

• ¾ c:,f -fl- L-j E 

. ¾'3 7]'o 

:5ms 0 ]sf 

: cl% {!Al 

: TMS320C31 

ti}) AID converter .!i! S 

± 10 V 
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SMAC-K 

JTS-R 

· AID converter 

SMAC-K 

JTS-R 

: 2()(J(J gal 

: I kine (Sensor sensitivity: 2 V /kine) 

:octo30Hz 

: 24-bit L1 2 type convener 

: 12-bit sequential converter 

· Dynamic range 

SMAC-K 

JTS-R 

SMAC-K 

JTS-R 

: 114 dB (18-bit •J'll£1 

: 66 dB (10-bit AJ ~£) 

: 200 Hz, 100 Hz & 50 Hz 

: JOO Hz 

· GPS 7"{11]: GN 74NNNNC-N-A made by Furuno Electric Co. 

AA] 
T~ 

=:i:q.,,__ 
T T 1575.42 MHz 

{'~ ~t.:: ~-- CIA code 

T{:l ·H \..~ , e 871 xTI1..J, ~~ AA] 
T' 

,i ell ~~ ~-h~i'· -'?-l ,,,d 8 ,1 

-'?-l ~1 ~78 All-in-view 

UTC Sax ½"I 1 ppm 0 ~ 

(41 1l >I 
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. 'l,17] 'i'- i" >1 

• uH ~ oJ 4 't] 7J 7} ~ A~ t}'C ~ .{: 

Cross cable 

/ Personal 
SMAC-K or JTS-H 

computer or 
RS-232C oort pnnt 

ct. ~~Ei_Q.J -rrztg ~~o}e:j _2..1:.JJ~ 7}{! rr~E12} ~~5}lll 't):~H}t:.1-. 

7}'ot}~ 7J-.g- ¾it-2.J _2_t:Jl (S:..::: AT-3}:¥} .2.~)g A}%~ ::.1. 5'._LJ}~ 1i 

AJ:: £.i.:Jj ¾~2} %%1t).~0il rr.}2.} lgi'.}~]7] U!lt!:"oJl A}%1t~"i~ %~<'>}e:j 

~~"61 11AJ<5}e:Joi~9-. 2_1:J]o] 1!7cJ5']uj %{! ig.tg.g- ~tM~i:J-. 

SMAC-K ur JTS-R I Modem I 
RS 2:l2C port 1-- L.. -~-

z s 
Subscriber" 5 !me 
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D-sub female pins (25-PI D-sub male pins (25-P) 

FG 1 1 FG 

SD 2 3 RD 

RD 3 2 SD 

RS 4 5 cs 
cs 5 8 CD 

DR 6 20 ER 

SG 7 7 SG 

CD 8 4 RS 

ER 20 6 DR 

c/ ! 'li '1/ <>j lil--'f (Table 3- 1 ! 

£.t:J~ 0 1%~ u1]';: t!:~~21 it!§..°1] ~~~ ~ 4'- '.il';: ~1LS..$.ll~~ ,q 

%~ct (AT 'l/'1/<>J;_; o]-§-1. ~I \'l {l.ac1f 1f'1! 1l's--'ll"i 'll:ol--"' '/!'l!'i!c/. 

1} 's- -'I} 1) cross cable ~ ~ •I PCoJ} Si 'll '1! 'le! "1 '1! 'll :ol- c: 'l! Jl_ fil c/. 

¾cl ±;,_s~l"l.5'c.!/-El ">" (SHIFT• •l;s !l';l!c/. 

*** Connect 

Akashi Seismograph JTS-R (or SMAC Kl 

> 

7}-'f~lc: .$]sf t!cf. oJ}A},<}:S !l'1l:ic 'l/'5617) 'lJ<l5']7}~ 7]c/\'!c/. "a 

1~~ ~~~+~~A] Return Key~ T!=cl-. zt 1Ni's°1~1 ~~ ~~t.H% 

j!j. QJo]oJl Ill5ffJ.~';: ¥-~Q.£ ~¥-1~9"-
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Table 3-1. Commands of communication 

HLP Command list MCL • IC memory card clear 

END End of communication RUN (S) • Forced recording 

CAL* Calibration TCA Terminal call 

DIR Directory DAT Transfer recorded data 

PSW Password RST * Reset system 

STA Status (with directory) SEC* Time adjustment 

SET* Start level STP * Stop level 

ECT • Recording time Till Send time 

TRE,. Earthquake/model priority BCS Data transfer check sum 

DAL Dial number MAX Maximum value transfer 

ATD Dial line BAU RS-232C transfer rate 

ECH • Echo VER• Software version 

CAM• CAL mode DEL• Delete last file 

DLY * Delay time SAMP • Sampling frequency 

TAV * Average trigger TCO • Trigger channel (ON/OFFI 

TRG * Trigger mode RSCS * rts/cts on/off 

CAT• Calibration time CAC,. Automatic calibration time 

ION• ID number (Site number) ATC modem initial setting 

DSS AID converter status ADOF • Execute AID offset 

DRST • Reset AID FULS* Full scale 

MDMC modem initialization time POWD • Power failure time 

STD Status (with no directory) RCD * Forced recording stop 

SWEP * Sweep check STRG • Super trigger 

ZERO• Start second !NIT Initalize all settings 

BOOT 
Boot ROM/application start 

FLTD * Set filter 
kev 

RELL Set relay signal SHON* Shutdown time 

RMOD Swithch recordinR mode 
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't!T'8.Q..£Mj Aj~oJ] Ul-:'.: A]A}7] ~:§l't!T7} ~,,,J~~- ~o]tj-_ ~f<l- x];i;};] 

A}iC: A1]¾7]A]oJ],'•19.J -'r-~%~ oj-§-tj- -t!:-~t}aj, A}7]-t! ~ ~~ i9.J Ji!!§j

"Jfl] 11}0-f>g ;,;Jz}1J 't!71.Q] -iPJ~oJ] 7]aj~ T 9Jr'l ~o]tj-. hl]~?]z]oJ]Al 

2 >l>L7I :,1-3 ,1,_,a, cin . r 1-7 -o IO 

~ ~-AJ-*l.?.. ,t!- ~ % ~ t.lloJl ~ *l :el MCM (Synergetics, 1986), Transmitter 

(Synergctics, 1982), GIM(Syncrgetics, 1991a), DIDD, Terminal Junction, ~l 

A}~ :x] z}7] 7-J](EG&G, 1984) ~ Power Relay Box, Fluxgate Interface 

o]~4 {fo] ~t ~*]~ ~ ¾"i:J.Q...£ "c,i-.§.. ~1':!£1~. AJ~ -t!-;;-~l:l](24A]Z} A] 

$,'-f!~J.£A1.QJ .z]z}7]7i] A]~EiJo] TAJS:Juj, 2f :gtl]9.j ,1-AJAJ]7-11-~ Fig . .:t p.1
} 

7}. Fluxgate x] A}7] 7:Jl 

variometer resolution limit 0.01 nT in each axis offset field step size 

327.66 nT nominal, range limits +/-2 X 327.66 nT 

operation from nominal + / 12 Volt batteries 
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Proton Sensor & 
D/l Hermholz Coi I 

Chart Recorder 

X,Y,Z Fluxgate Sensor 

DIDO r-------7 

MCM t---------t-1--t, 

Transmitter Antenna 

G!M 

Fluxgate Interface Box 

Power Relay Box Proton Magnetometer 

Power Supply 

AC Power Source Terminal Junction 

Battery r---

Figure 4-1. Schematic diagram of geomagnetometer system 
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OBM subsystem 

stand- alone version 

bandwidth -3 dB at 50 Hz, second order rolloff 

sensitivity 100 nT 

output range : +/- 10 Volts 

offset range : +/ 70,000 nT 

offset stability(sensor and electronics) less than 0.010 nT/day 

: •/- 10 ppm/deg 

offset stability(sensor only) : +/- 1 ppm/deg 

• offset accuracy : + /- 5 % (estimated) 

noise (equivalant input) : less than 5 X lOE-5 nTnT/Hz at I Hz 

zero level drift (electronics only) : less than 0.07 nT/deg 

offset data : S-100/IEEE-696 output JX)rts seven in sequence 

Maximum sensor cable length : 10 m or greater than 150 m 

y-_ Proton 0<] 0<f 7] lll 

JU,] : size digit display, additional tree digit display 

1! 0J£ : 0.1 gamma in average conditions 

il.cll 1l~£ one gamma 

A] ~] : julian clock with stability of 5 seconds per month 

it"~ (tuning) : 20 to 90 kilogammas 

• gradient tolerance to 50CX) gammas/meter 

• cycle time complete field measurement in tree seconds 

Pl] .2. 21 : more than 1000 readings, allowing storage of over 2500 

reading 

• ½ ~ : data out in standard RS-232C fonnat at selectable baud rate 

and in real time byte parrallel 

• 11 ?:I an external sample command 
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~ "r 7] ?; adjustment of polarization time and count time to improve 

performance three count average, choice of lighting display 

~ 1e:l. operates from 8 D-cell flashlight batteries or 18 Volts 

external power 

r:+. Master Control Module(MCM) 

~
0J~{!?:1~AJ-~l (CPU): 8-bit 6802 with transparent high speed 

~]5'.el : up to 61568 bytes, RAM/PROM/EEPROM/EEPROM as 

required 

9.J ljt ~Hf~ (external VO) 

power available : VBB : 4 Aamps, maximum 

+5 C : 100 rnA, maximum 

analog input channels : input voltage range -2.0 to +7.0 VDC 

input conversion range (differential) : 0 to +5.0 VDC 

resolution : 8 bits 

absolute accuracy +/- 1 LSB, typical 

input impedence : 10 MQ, nominal 

digital VO fully S-34 compatible 

device addressing : 0 - 7 read 

register addressing (each device) : 0 - 7 write 

rr ell i ~ 'fl ¾ ~ ( programmer VO) 

electrical interface RS-232C 

handshake support : DTR,CTS,RTS 

wake control : positive transition on DTR 

baud rate (software selectable) : 110 - 9600 baud, nominal 

mode : full duplex 

terminal power available : +5.0 VDC, 500 mAmp, maximum 
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Front pannel 1/0 

wake control : activate button 

display : active LED 

calendar clock 128 years with leap year settable YR, MO, DAY, 

HR, MIN, SEC 

alarm clock : automatically wakes MCM if in sleep mode 

auxilliary hardware timer intenupts CPU controlled frequency 

external clock reference requirement 

frequency 3.0 MHz, nominal 

input level : 0 5.0 V 

duty cycle (square wave) 50 % - IO % 

input impedence : 74C244 CMOS gate 

power requirement 

input voltage 10.5 15.0 VDC 

input current 

sleep mode : +5.0 mA. typical 

wake mode (memory dependent): 200 - 300 mA. typical 

interface connectors 

reference input : con-hex jack 

power in : Weidmuller SL-2 

S 34 bus 3M-3494-1002 

RS 232C port AMP 206486-1 

~- ¾¾ 7/ (Transmitter) 

output characteristics 

frequency range 401.7010 - 402.0985 MHz 

channel spacing 1.5 KHz 

domestic GOES DSC channels : 1 - 199 
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international GOES DSC channels 200 266 

combined frequency stability + /- 400 Hz 

phase noise (2 B cc 20 Hz) 3° rms, maximum 

power output (ALC, adjustable) 2 13 watts 

power output stability (11 - 15 VDU +/- 0.5 dB 

VSWR 1.50 

modulation type PSK 

index : +/- 60 

stability + / - 5 ° 

power requirements 

input voltage range : + 10.5 - 15.0 \'DC 

input current, main power input quiescent mode 20 µA 

standby mode 600 mA 

transmit mode 1.5 - 3.1 Amps 

S-34 power consumption O - 100 µA 

fail safe protection : maximum transmitter on time : 240 sec 

minimum tnms;mittcr off time : 70 sec 

internal reference oscillator output 

frequency 3.000 MHz 

waveform square wave + /- 5 % 

amplitude O - S \', +/ 2.5 V 

output impedance CMOS gate 

control interface S-34 slave 

device codes 10-1 F hex 

devise type 01 hex (specifies to r-.IUvll 

• auxiliary outputs external PA power (fail safe protected) 

interface connectors RF out type N jack 

reference out con -hex jack 
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: power in/auxiliary out : SL-4 

: S-34 bus : 3M-3494-1002 

0 ~. Geomagnetic Interface Module(GIM) 

CPU : 8/16 bit V25 CMOS microprocessor 

memory RAM : 256 KB static low power RAfvl 

: ROM 64 KB low power EPROM 

analog inputs : 16 differencial channels 

input voltage reange +j- 4.75 VDC 

resolution 16 bits 

absolute accuracy +/- 0.6 mV 

input impedance : > 5 G Q 

common mode reiection ratio : 114 dB 

digital input 3.9 bit inputs 

1 volt level : + 3.25 V to +5.2 V 

0 volt level : -0.2 V to + 1.2 V 

power control : 3 solid state switches 

maximum voltage : 24 VDC 

maximum current : 400 mA continuous, 1200 mA pulsed 

on resistance : < 3.3 Q 

off resistance : >6(X) kQ 

serial VO : 2 RS-232C DTE ports 

bit rate : 300 to 9600 bps 

internal time base frequency : 4.194 MHz 

long term accuracy : -15 to + 10 ppm 

power requirement supply voltage : 11 to 15 VDC 

supply current 90 mA typical, 120 mA maximum 
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o]AJ-4 ~E:_ ?_9_ -1:1!-:;'~l:l] o].2joJ]S:_ ?~-¥:lg -ififi5}';:: 1i!!,~7](SOLA 

class 086, 110 VAC->12.5 VDC, 150 watts) . ..>dA]{}.2...£_ ¾1~g 7]~5}~ 

7] ~7:J](DASH-IV. analog strip recorder), ~ '=; t!. A} li. ~ Transmitter~!,!-Ei 

GOES $-JAJ.Q..ii. %~<5}~ ~El]l-}(18B Yagi antenna)~ tj-T'QJ T 1tF~J-~]7} 91 

.<'.cf, 0]a]~ "«"i~I Cil~ c;"J"i 7],ct ']"r~<1-. ~'11 INTERMAGNET'il

£1 i5}4~1 ~¾~£Ai 'a"~ Ai1¾7JA]'C 'iHioJ1Ai ~~B l:l}2}- ~ 01 -\:1!-~A}li. 

1f GOES W ~l'J.<'.5' sf% %~.s'", 'i-%£1"1, 01"11 !NTERMAGNET.sCQJ 

%~g 'a"cJ'O}~ ~Ei]Lf~ $-jAJQj $-l~loJl u:i-c %t1}~ lclJ·6J:Qj ~;,:Jo] ~Jl8'} 

<1- (Synergetics, l99lbl. 

7f ;,:~ Al- ~A .Qo'--'--i 

~7] 7-l]~Q.j tl:l] !,!-~oJPi oj~ '4JAH (E-}C ~AH,%% ~A~~)7} 

t.}A1 ?J°~:'Jt? 
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£E- ,'-}~Jo] AJ"go]~. i:!~~;.q~ ~AJ~tj-- -t!-~~;,;1;:::: Fig. 4-2oJ1 }i!_~c 

~4 {!-~ 6J~.Q..~ Qc>i ,V2, ¾°a:.:~~~ 'ti-.!::.,q t!~'¥c/?:}o/] LfE-H± 7/~J.P}' 

g ~Aj5}a:jo]: ~Cl-. o] ~~~;,:] -3f°"'J-e:- -"-J-t:1],;>.J o]-"J ~A~g ~~~ .!r CU.£. 

uJ, t}.t-oJl 7,}.fi.£.1 "JEll~ ~~~ T 11.;:::: ¾.9..-~} ~<:jo]tj-_ 

uJ1J A]A}7] A]AEiJ.£] 1:_7]:&7} il_..8..<5}'rj 'J~Ai1¾7IA]9j A1A}7] ~"f (1-J 

"cfrd, 1994)~ ~:1:13}0:j ~8J~tj-. ~ 19981,::1_ 12~oJ1 A]A}7] A].'.'.':::.EiJ.21 ~t1]~i 

'(] i]{J~ .ii:!~)7~ o)-'f'o-J;;z:j1.~ 91-¥- 41.2,0] i7}5oJ7• L} l;:!1~~c~. 

1}i AJA}JJ7-ll ~1% s:::uE~Jo-J~ PCPLusg ~ 8~t~ct. 

Lt)~;,;~ AJ#-1! A}?:!7-1],;>.J S/NoJ1 u,.t~ ~~Hf.~ ~tl]G}~. sheet9l ~~¥! 

"-" CD~I ~"1 · 7J's-~cJ 

L}) ''STA"~ 4'-3ji5~~ GIM6/] %-/"?fS:lOl 'V~· AK~ 0J~ 11}<?.}0}..E .L ~ 

ill-~ ~~RoJ] 7]~~c}. 

{ > STAB, ~)-'/- EJ ®"i •I 7] SC:- I 

2-}J "I3LO"~ Tt;~O}O:J, ~Aij "'JEJloJ]AiE>~ 3']¾ z}.fi..oJ] t:li~l- block ~!.!..~ 

~~.9.~. ½?Jiil2, Block Time, 4 "'J~.£] offsets, scale factor, Min 00 

data,-?-.'.:.~ 7]~~ct. 

{ > llLOB. (5:-\'-El @afzJ 7J's I 
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l(()RDI 

KING SEJONG STATION 
KING GEORGE ISLAND, ANTARCTICA 

-si.:11us of GIM Mer,w'1' Shut N,;,,, ll\ 
Fi>st '01,xi; ~ '" ~,-- ·-~~-k 11) 
Tot#No. 
Block klibm-.al)OO ,,, . 

Jlftx:STime- ·---
"' °'"'" CJ "' 

. 

c, C') 
C3 '" ~4 

. 
-- ,., 
Scale Fti,:: CJ i\O) -C2 (lt) 

. 
. c, (!:!) 

C4 {13) 

Min.OOData Cl (14} -
C2 (15} 

CJ - ·-(16) 

C4 1!1) 

nmP. !, T«uo. t OS) 
Tl>mn.3 09) -. 
_Mofil}.«ing M.tgfictomew 

Fl\IXB,a!t Cl (20) ---...----
c~ (21) ----
C3 (22) 

"'"''" BAtt. Volt. 01) 

C4 0"') 
C!C)!:!I ln~ion ---
~-~ PS) 

GIM OPS kwei\l Cle.cl:. {2-6} 

GlMC!otk a1i 
~-

MCM GPS Jle.at\' Clock -· (2Sl -MCMClocll (~9f 

MCM lnfulmation -·-----Alt teit.A Tin:le nm 
f;qt_ Pwt -· - --·-on 
Rd. P'wr. 02) 
13~. Volt. <.m ~--

. 
T=. (34) 

Rt.«lrd~ lnfurtnlltior.r 
T~st A.OC th l {Cl) HS) ---7 

Ch2(C2) 06) -· -·- i 
Ch '.l (CJ} !)?) 

.. 

Ch4{C4} /1!1) 

GIM:C!<X'.k (I')) 

' 
-------: 

I 
Lab. Conditioo ---
DryT HO-l J I -, I I - -- --WeiTemn. (4!i I I I I -

Figure 4·2. Observing sheet used at King Seiong Station 
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of) "MON FLU"~ 'T'•]sfs, .,t,; 0 1 2 - 3 >1 .J!.Al>J'i", i""t"- space ii 

~ ¾afoj >Jsl>lzl f-, ~\'1"11 LJ-E/\!- Z/ '</!<'-Sl .,I:~ 7l'EJ~r:J-. 

{ > MON FLUB. spacebar, ®.\'- Ej @nf,I 71 _,, I 

ti!,) "MON PRO"~ T 0~tl: *· ~7'Jl~:'.:: '11-t!-£.J Sf.~oJl 'U-C proton ;i:}~ 

71l<>11 JEAl"l= sl'El":ilf ~\'1<>11 LJ-e+l.\= C4 i:.t:ilf ~"11 71.,,sfs, space 9l."-

11 "I -'I Zl r:J-. 

{ > MON PROB, @:ilf ® 71 "'· spacebar I 

, BLO<>il '-l-et 'd: Z/ offset .,I: 2-."-.\'- Ej MON FLU<>il 4 E/ \!- field valueiif 

Al ~Sf;,: 'ii 

Field value = (8192*0.l nT/bin) x (offset-128) + (scale factor) x 

min data 0.1 nt 

oJ]) offset=l53, scale factor=l. Hl.Q.J min data=6497~ 14-

Hl = (1153-1281 x 8192 , 1 x 6497) / 10 

= 211297 x 0.1 nT = 21129.7 nT 

A}J "CLO"~ 'i<-Sfoj ,t•f2f Ali'!% ~'<i~cJ. 01\c GIM"l •17111'- ~"1 · 

_1i!.AJ5}7] ~~ Jl}AJ.2_£, ,q~oil 't!T%Q.J A]~ ~ A].::;i.%~ 't!.:;1191 GPS 

receiver~¥-E1 ~~~{! "-1711~ 0 ]¾8}erj, A]i'Jlii !,!_~Ai %A]oJl enter~ :;e\, 

%"-IAJg .g...:zJ~c+. ~~1 ~,>;i;}~ 7/~-'ti-.i!: AJJ.!12/ A/zt ~ GrM AJzlg ;;}~l 

£. ;;]¥,-11-tj-_ 6]ulj ~Q.} 2 - 3 £ o]"'J9] A]'{!- j}o]t- :;t~tj-1;:! 1J{!H.Ol1Ai 
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o}) "MCM"g T8~?S}tB, ~4- A]A}7]7:j] ~~H14~ i.H-¥-£1 ¾l,,,.J,¥.oJl 'UC 

MCMS!.J activeoJ] -3:1~% 0! ;1:jA].J1., ~tBoJ]A•:: MCM ~~6i~ TaJl?S}5:.~ 

{ct:l]~c}. 

( > MCMB I 

7}A]£1 A]{}g j}cil£ 7]~~c}. ~A] 2 - 3 ~ oj.AJS!.j A]{!- j}o]~ ;!-~c} 

1r!, o}~7}z1£ ~~KoJ] 7]~ 0 1 {f-\!- 4, MCM"cl-ElioJ],tl "STOP", "CLOCK", 

"START"9.l T.f,j 252..£ A] i] ~ TzJ ~c}. 

( > CLOCKel, ®"1 ® 7} ,,_ I 

j}) Jll4;-~HA~ "All TEST.A"~ Tt]t,}~ z}E.£1 ~%A]{!- ~ 

~c}. 

I > Al I TEST.AB, ®-'f.E1 @nfxJ 7} ,,_ } 

1:1~~ t:1}2} {t 0 ] keyboard9.J £4°1 '5z].!8_tj_ 0 ]uJloJ1~ transmitter9.] ~1 

%~o] ~-¥, 7Jj~ nJl7J}A] ~A] 7]c}\':Jt:.l-. 

I > BYEB I 
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Ell GIM 1PJ2..s'- 1,of-& 'a, 0 1"1-'-1 "TEST ADC"'.c 4'•»iifoj 'i"cl\!! t· 

~"111-~ ~,~I"- >/';_!(Chi, Ch2, Ch3"l'li~cf. -1csf.s'- cf,J~\'l "CLO"i, 

~~~~.enter~ {JJ!} %A]oJl recorder(Astro-MedA}, DASH IV)oll .H..~'i.] 

;: A]Z}g ~'{!t},c}. ~zi recorderoJ]Ai ~~¥! A]Z}g {l{llf..oJl 1]"4C}JI, 

PCoJJJ•i ~~~ A}<'>J!g-g *}21\£ 7]~~r.l-. :E~ GIMg %8}ctj ~c:J!e ½~ 

~~'{J-11):~ g recorderoJ1Ai -1~£1-C 7].g-z1oJ]5:. "-]{!-:4 ci%6i lf.7]~l-4. 

( > TEST ADCB, I B, 

> TEST ADCB, 2B, 

> TEST ADCB, 3B, 

> TEST ADCB, 4B, 

> CLOB, ® 7J'a-, ®'/-El ®"l"i 7J"f ) 

Slj-J recorder2/ Wi;;:JA/7:/1~ .Q.;;tf<*"'d- <5~-'f-o/J 2~ 41.'2f)~ .::;c:~&}1] $/Of~. 

recorder manual 4-56~oJ] 7]~!e! 4!%g ~z]~} ~. 'i!:"AirJl£ yzJ,;,q €t.l-. 

5}) U}A]~SJ_j~- {!~% L!l,¥-Qj _g..!r_ ~ ~.5:_~ 7\~~tj-. 

( @"I © 7J §, ) 

16"~ A-j]~7]7-]9l z]A}7]7ll A]Ati!j~ -t!~;i;Hrc A}%~Q..£ GIM9l ROM 

"ii >1"1-'i'!cf. c:Ie1cf 0 Jej~ ROM"i xj,J%'l/ ~i,iJ(256 KB/si., sf±,'J.£.5'. 

t!~'i.J~~ Z}li;'; %A1·&fl-5}7] -$jtqAiC ~zJ~ A]{!{L~~ o]LtJoJ]/,i ~?;- 4 

li~ backup ~a} T°1°F ~9-. it}~ ~~s.J-C z}f',.7} l~-AHt(Dq J~t{J~.9-

£ 2t AJ~-~ A]Z}7] A}li. .~Aj)oji:}~ 1,jtjj );1~7]{):-~ ~ l:i ~ ~:cc_o]~, 

5:t:A}_tt_(uH 53":P}tj- A]A}7] x}li ~AJ)oji:}~ Aii1"7]{!-o] 47 A]{!-?, \-]7]:-<] 

¥~cl-. %~ t~]7} ~I~~~~ ~%~11 ~¥~ ~~4K~ 1~~~~ 

ROMoJ] ;,;17:}~A]~, o]lljjoj]~ ~].t:,;>J Ai~A}li.i:- "'J~~ji,1:!Ai A\I~-,~· 7-~f'i.7} 
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>HJ-si::: ~ 0 14. a\"1<1 °]eHi ROMQJ "i1r~'il uilt'~I ~C.sloJ'ci sfii 

"1 backup 0 I .R'i''i't:J-. ,r-=;7]<1~1<]SI >],f7I sfiJ_Q] ";'jj,'L 5£4ii1' 7] 

7r) ~~.H..oJ] 7]~- 01 %4 \.! -i, GIM 01 on-line 'JEJloJ]Ai, 

t-j--) backupoJ] 1£"-1Ai PCoJ]A1 "STA"~~ g %O}oi ;':);<i GIMoJ1 Ai~Sl°1 

{ > STA,=l l 

tj-} backupoJ] ~Ai ~A]~77}A].9.j backup,¥:! A}li!i ~~~9-. oju] backup 

~ AHL C ~ ~-* t.A oJl 3.5 inch 200 disketteoJl 7] ~•Ji!. TI !r..l 6i 9l tj-{ % AJ

diskette 1(\- ~oJl 5 ~~.9.j ~C,A}li AiAJ). ~A1 backup~~ x}fi.7} 'tr-H 

disketteg ~tj/t}~ 77]~ 4-, o]a] 7]~.!8 ~~g ~~~tj-('i!~ il}~.9.j 

Sanyo PC 01 ~ B driveroJl ~- program running g ~ ~ diskette(#2)7} 17] ,i'~ Ai 

'Ut:J-1. 

·Ht:..). ,J.J;(l<">l l=!_.Q... "·"C,~ ::J..tl=i-, ,JAL';l] 
O~o2r~1C..2 ·--"'--IT0--1.:., --'-l..., 

46 A]notl o~tt~r:}. u}e}Ai A}li~ 5}.;'-oJ] 't!-1ti~ backup~:.:: 1g ~~~2-

£ t}~. 1.5-AJ-~2-.'~- \r~} !f1S>l ~,':':- A].:Q--fr 0000~-.?-, itg 1428£ o}o-j \gl;(} 

~£ 9}~0] 6jAJS:J1r-.¾- ~1-4. 1f-':-;o]~} 7J--j'-oJ]~ 1~ A}iL~. ~~B}~ 10 

~ 0]t~oJ1 backup1tX-. 2"rl}S.. 5.1:. AJ-li ~~Q..£. ~~~4-

{ > GET 001:0000 002:14281,J ) 
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0f) ,)'31.i!f ¥% ;,)'ll~ 4 enter,)~ 'r"\'! 'll'B!oJI r.Jl~ ~\'!o] {!A].cj 

:;r 0]oj>j XMODEM0} 'i=•Jtl-r:J-. {!~aj~ GIM:,} PCD-EJ XMODEM f''~ 

g ~t;}o:J "shift pgdn"7l¾ Tec.J-. 

( YESB, shift pgdn } 

0 f) "Download Protoco!s"7f 7f%'1 nj "I" "1 •J-,f(XMODEM)% {!"I~ r:}. 

{ 18 } 

A}) "Receive XMODEM" AJtijo\]->-7 9{!£lol 7]~~<>i~ :a}~o]~g %71] 

.cJc::t11, "A:KG94010.RAW" '!ir.Jl,s 'll"l~i:J-. 0 iuJ\ "A:".@c ~%'ii driver 0 1 

Ul, "KG":= station~.2.£ ~~~01°'1, "94"~ ~1f\:!£ 0Jj1,, "010"~ ~~A}.fi. 

"1 ju!ian day:S LfE1-'-llnl, ".RAW"c:: backup :,}il.;; ;,]'i)-tfc:: -!1-\'!;;t 0 lr:J-. 

( A:KG940JO.RA WB ) 

0 f) ~Pi' % '1lc "1 ;,f li "ii r.Jl ~ backup.@, f' l1- 0 I ell "ii ~ il. Ji A] Sf ~ '711 7a 

:u,g oj %~ ~. ~ojof £;.7j2.j GIM on-line AJcijiE.. £J~oH:I-c:f. 1{!-~ 

timeout %~ message~ ~0] ~¾2..~7} ~.i.~t;}l;'!, ESC~ ~¼t;}a:j abort 

message 0 14, r:J-,] (18).i!f'li\'! "GET" 'll1-'/-E1 'i''!i~"t-

;,f) backup 0 ] ~ii"!\'! A driveroil"1 diskette~ •H'-ll"i, backup£ 'e!,sf;; 

diskette lf.1c!o\l 7J~i>}~ .)!E..£ backup ~~}~ ¾li~c}. 

'tr-~ A1]¾7]A]o\]A~ ~~-S:lt:- ;•::]A}7] A}li~ ~4'-~ .£~.Q.£ -=?-"'cl-@ q;i.J 

~ AfK 0 Jcf, rq.4;.7 % A~li~ 6 /¾~~ ~Z4~'il A/47/ ~T~ -$1B"»A1;::_:, -¥, 

'3!.!i.i:J-£ \'!,J, "1-'ll ;,}il." "il;j 7f'; ~ ASCII code 'Ee: binary code,s {! 
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"' First: 344:0732 
Last: 351:1140 
Count: 875 
>blo 
Long: 3012 Lat: 1522 Block ID=351:1140 Block Time= 35J:l9:QQ 

Orientat10n=O ADC Error=O Battery=O SSC:Q SIP=O 
Offsets: Cl=153 C2=128 C3=092 C4=173 
Scale Factors: Cl=l C2=1 C3""1 C4"-l 
Indices: 11H=311D=I2 13H=32 I3D=c2Q 

Minute data: 
#00: C1=06747 C2:01251 C3=03715 C4=01065 
#01. CI =06747 C2=01249 C3=03717 C4=01063 
#02: Cl=06745 C2=01247 C3=03714 C4=01063 
#03: C1=067-i6 C2=01245 C3=03716 C4=01063 
#04: C1=06744 C2=01243 C3"-03714 C4=01063 
#05: Cl=06743 C2=01241 C3=03713 C-4=01065 
#06: Cl=D6744 C2=01241 C3=03714 C4=01063 
#07: Cl=D6743 C2=01238 C3=03712 C4=01064 
#08: CI=06742 C2=01236 C3=03713 C4=01065 
#09: CI=06744 C2=01235 C3=03715 C4=01064 
#10: Cl='06743 C2=01232 C3=03713 C4=01063 
#ll: Cl=06744 C2=01231 C3=03712 C4=01065 

Templ=209 Temp2=63 Temp3=84 Tilt X=32767 Tilt Y=32767 
>mon flu 

Units are 0.1nT --- Press any key to stop. 
C1=211531 C2=1210 C3=-291220 
Cl=211538 C2=1216 C3=-291211 
>mon pro 

Units are 0.lnT --- Press any key to stop. 
C4=369712 
C4=369716 
C4=369716 
>clock 
12/17/98 351:19:21:14 
>clock 
12/17/98 351:19:21:24 
>mcm 
Connect. 

COMMAND? CLOCK 

MON DAY YR 
12 17 98 

HR MIN SEC 
19 22 26 

COMMAND? CLOCK 

MON DAY YR 
12 17 98 

HR MIN SEC 
19 22 35 

COMMAND? Al 1 TEST.A 
DAY:17 T!ME:J 9.17:18 FWD=40.1 REFL=O.O BTRY= 13.00 TEMP=25.52 ERROR: 
l 

COMMAND? BYE 

BYE 

Communications terminated 
>test adc 
Input the channel number: l 
Channell reads -3473.6 mV 
>test adc 

Figure 4-3. A example of works for filling up of observing 
sheet and data back up 
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Input the channel number: 2 
Channel 2 reads 1207 .3 m V 
>test adc 
Input the channel number: 3 
Channel 3 reads -1208.0 mV 
>test adc 
Input the channel number. 4 
Channel 4 reads 2793.5 mV 
>clock 
12/17/98 351:}9:24:57 
>get** 
Ready to receive blocks 344:0732 thru 351:1152? [Yes]: 
Start XMODEM now. 
XMODEM completed. 
>set clock 
Current date: 12/17 /98 
Enter new date: 
Current time: 19:31:46 
Enter new time: 19:32:00 

>clock 
12/17/98 351:19:32:10 
> 

Figure 4-3 (Continued) 
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~A]712, ,H~A}li~- ~1Jl]] ~o}~ * '.V,-2.n:j ;(HAJ 7}';~~ ~l~~w 1lit 

7} '.Uc}. o]~ -'flit~ 4AJ_2_£Al. i.J'~7]A] ~A]~]Ai *t~·~ T '.V_.s:_~ u}~t! 

4;,;Jo] 1:1}~ ~x}h.j,12-j(post_processing) 0 1c}. o]r.1 ~ ~-A}.frZ12-j i!j-AJ,0=- t:.} 

g4 ~t:.l-. 

7}) A}li.~12-j E.£:-I~'?J DCPG.exe~· ~ti~A]"{_}tj-_ ( 0]~ DCP.exe~ '=;j:-!. 

?1] 0 1~ 81~) 

L-}) Z12-J~ ~~o]i .. g~ ~'?j~~tj- (aJl, KG9834S.dat ~::::: 990101.rnwl. ¾~ 

SlJ."M;'?:- ~~~ Slj.~9] o]~-uJ 1] 0.Jtl-cj. (aJ], KG98345 EE.~ ~()JOI). 

tj-) A]~ block number~- '-] 0} '-1 {l ~ ~-& 120 Q.j BH ~ -~ t} u:j if block 

number:= €A]~.Q.j ~-$] Wj~]Al '-]~}~.!2-Y- 1197} ~ ~-2..£ ~t:.l-. 

Cf) ¾?-i :&~o]g-.tj A];,;~ "31 il£>.l block number~ x];,;j8"}1;:! optiong_ ~

Jl] ~:::=c~l, ~]'-]5'1-C T~~ option~ tj-~.il} {;~_TTJ, %"'J-~-2..£ 1.-J-:::f Al]'67]::q 

2-j -<] A} 7] 7:Jl A] A tiJ ~] '-1 ~ :; s:J ~: A} li 9j A1 AJ ~ $-j 6H Ai ~ "/wm/wl/ws ·· ( 1 ~ 

:.:l~l EE~ "/wh/w5" (5.~ A1iJ-l~ Ti~'t}-4. 

le - type fluxgate 

/Im - list minute data 

/IS list 5 seconds sample data 

/Ir - list range indices 

/lb list baseline data 

/ls list test data 

/la - list additional sensor data 

/wm - write minute data to disk in binary 

/w;i write 5 s;cconds sample data to disk in binary 
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/wl - write minute data to disk in ASCII 

/wh - write 5 seconds sample data to disk in ASCII 

/wr - write range indices 

/wb - write baseline data 

/ws - write test data 

/wa - write additional sensor data 

".ASC" 

".AS5" 

".IND" 

".CBX" 

".STW" 

uf) {;!•» 0 1 'l!ic"i\'l ".DAT", ".ASC", ".LOG" 'J1 ".STW" :<f'll'.'i"i 'JAJ 

~ ~'1!'11: :f, 0 1 4 11"1 :<f'll '.'i ~ £'¥- Z!Zl"i subdirectory (\GEOMAG\ 

PROCESS\DAT, \· ·\· ·\ASC, \··\··\LOG,\· ·\· ·\STW)<>li "i->f'li:t:J-. 0 ].s'."i 

, I ;< .s1 '11 "I ic "1 \'! ~ o I 'l! .il.1'! cJ-. 

,fl 0 li! "1"1<>11>1:: ::i;,i "1-'ll~ ½'1"1'1 ~•l"i:: oJ•1 <c:~I;, 7-1'1°) 

•I:: \':!7-Js'-% 0 1 '.U'll"i'l!, ;,IR \'!~:S ~•I DGPG.exe .uf'l/% >f%•1,iJ 'il 

<>ii rrfa} "PLM!NC.exe":S 0 1%•1"1 {l-<c:,;-l,iJ ::i'IJ"1-'ll% 'l!'.'; ? :,),iJ '1"1 

q 

y-J PLMINC.exe% {)•»•I\'! 0J'l .iif'll"i 0 1~:'. KG98465 ("ill, oJ~ y-

2-:: \I!:'. begin:4 end bjd.s'. 'll"i'li:t:J-. 0 1'11 c]-Ejy-:: \I!:'. 28465'1!<1I oJ7,l 

,C 98465"1- 'll:~ 9jo]o]q l'stosf"i ~\:! 0 1 70\:! I~ ['l)o]E.5'-, 70000% ~ 

ti) DCP(cc0)% 117at}2 trace 'T';::: 4~ ':J~~r.} (cl-c4). 

4) :<f\'!<>11 zt AJ,'-<>i] Lil'li: ::ieli.".71 cJ-Ej\:!cJ- 'If :<f\'l,0- 24"li'! (•1'1-)"1 

OJ:~% .!il.~~t'.t. <Enter> key~ T2'B. ~~}~.£. g}'B.o] oJ-t-~ti. _::ilJl.:g_~ 

"-•I Al;=,oJ ~£If. ;,;l..Q. o_l fl'lE.ol .,;j± "'T1=1g ;,;~7-1,;;i T,._ 01..-1 o r.n.-'---'o-,,lclIJA~•cc--i -,"1aur:,~ -;J..'-1". 

0 }) <Shift-Z> key: TE.~ £t It! ~ ell 0 Pi ll ~ E.L?_ ½ ?;j ~ 'T '.V, tj-. A~ 

.il. backupAJ ::ieli"~ "FJ•faj 31-'ll 'l/>19} W<>II _ll_\'l:'lft:J-. 
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l,c ¾r,vlY IL{r[, lolr(l is%i'ai, is-Zl l',8661 'eo{sFs'¥ 2lrli%liv ~{i-al>c j,i!J 
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~I< a<{r 20,.,-1, lislo ls{'v ll'. !>~ li<>li'¥1<1'- -b!ei,li',"' lislo 11<>.fl..'cit %~ Ir 

(L%1iv-Ef\ t,,:[1,-,'cft faifl,.'cftlr-E y,',ftfolis-Eil, C:lr% told'v bloR' ~l'¾ fol, 

r,clo fylJo(SclSDI c;,{y,c/):[r -:Sia -i/-i1''<1v'.i½ IL{Ylr ~lri,, 1Jolrli%IIY /cf\ 

f,{y~ji\ 1/,'<IY ·t,, 



~7] .ii''ilA] '/!*>I::: 'J~ lt'i]o]cf o]tc s]s);J,i]~ Yg~ 'll'l"J"i. PC';/ 'i]'/! 

~~A}?fl:l]oJ1 {Jzt~ ¾~ g *Q.£.),lj T'd %~ 7}?f -2- j!_AJ-9.j -'f:!~!o] ~2 11.c+. tr}2.} 

,q 27}9.J 'i:!-Y-?ft:t]oJ]~ 1t-781i {!fH5"U-?f7<] (UPSJ~ 0 1%t}e:1 °1 ~~loJ1 qJgt>}.:il 

~cf. 'f' '/l"ff ,'-'Ilse~ ~-1) 0 1 iM!tfs] 't~ {l 0 icf ~•lsc 98\! 12-!l :<]s)1J -l'!"c-%

"il"1 'c;'jj~ AC ;,!-1).e] ~'lit 200 V0 lt).e] 'It -l/Eil~ .1'.~cf. 

o]i,J ~-1! -1,'jr.e] 'f- 7fsJ lt,l:'i ',-A]"il '1!,ltf,]'11'11 <f%>l sjEji!j~ '1!1•)~ 

C-t-. o] llfE~i!.j~ {H~9.J tfifo] t}B:"sJ6i5:. ~ 2~~ g A]~rJ]oJ] i1-ir~ 'r 11,.Q..uj, ~ 

AJ!t! nc 12 v~ 1!-B"Bll ¾ T v_q_ t}xl~ ~i:goJ1 ~~1\J t 1l]E1~9l -§-~~Ell~ ~ 

,'.{fei}e:1 ifJ--'J- 1PJ~ A,:!'5'"g %A]~ T ,US:~ ~7.:Jt.Ho~~4- ~~ oflt!_ Afl llfiE~~~ .ii!. 

'ilt)ojo) ~cf. 

121 Ring Core <]sf1],i] 

98\:! 12%!. o]~oJ] ~Ajt} A];:i;}1]7:ll9.] JlAJ~ Ring Core MagnetometeroJ] Lll?f¥l 

card~oJl :iL?}oJ1 7]~~4. o]A]~;:EA}±9.J {i~7}oJ] 9.JtH 1.H~~ ¥-¾E-5 .. £¥, .ul.~] 

~~ct. 1998\'~ 1211 ~AH .ll!.~l, ol]l:11, "'r~~_g_~ -¥-%~ A}AJ1~ ~'}~ qg:i'} ~c.1-. 

Ring Core Magnetometer9.l Card ~ ~ 

a. #16 Filter Card 

b. # 16 Magnetometer Card 

c. #16 Controller Card 

d. #3 Sensor mounted in plastic box with old matching network 
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2. ~I "i card 

a. #3 Filter Card 

b. # 3 Controller Card 

c. #15 Magnetometer Card 

d. #16 Sensor with new matching network mounted in plastic box 

a. #15 Filter Card(OK) 

b. #15 Controller Card 

c. #3 Magnetometer Card 

d. #15 Sensor with old matching network (broken wires on sensor) 

a. Lambda Fuses - Power Supply wired for 220V AC. 

b. Maxim Serial IC for 3455 

c. DCP Fuses for modules 

d. 3455 Optoisolator and inserts for easy removal 

c. Relay and optoisolator drivers for serial link to 3455 

f. 3455 Interface Board 

g. Fluxgate IO pin board to board cable 

h. Temperature sensor for fluxgatc or DIDD 

1. Analog magnetometer cable with 4 pin input plug 

J. 2 spare fiber optic cables for FO serial link 

-139-
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7}%~ %%] ~~A]6t.,l)stj 1i1- ~-¥,~ 1'J~ii}S1r:-}. o] A}li.~ 1JfA]~::I:.A}:}..£ %~ 

'ijoj ~~% ,!Blj 0J§.~ ?4.2.£ Jl!-?g~Sj_c}_ q-g .:i'g (Fig. 4-4a~4-4h)~ .f!:- 0 ] 

1]<J%'1! 'll"1c! >fit§. '""" 4'1f'i) '1,l ½"1 !!.§.'1~~1 91'11 '1!½"1c! -ll"-3'. 

=il:I ~ ~% 1~ A}ii.~ 3 AJ~oJl rlJi;R t;}~""]~ .5!.~¾ct. 7}¾t~l 1E7]'8 5:i.}i!.]9.j 

'XAl-~ 1g'~l-~ .R.'•li:!- 1.2..£ YYDDD (YY: ~£, DDD: Julian 1i~) ~~ 019-. 

B <>111,1 yy::: 70\'! 0 I 1lj,a 0 l,I «1111:~I 98\'!"1 ?J+ 283'. 11Jl<!cJ- ~I:. ;;',!, 

28344 ::: 98 \'! 344 '11 «II 'i I 98 \'! 12 -!l 10 'll 1 ~ ~ ~ 4 

1998 \'! 12'lHI \r~~,J~l•1 ,;/Al~ ,q,1,1,i1 .1!.?-'l 11-"I •le!~ Fig. 4-5~1 

"1 Fig, 4-10~1 ~l,H~cJ-. 
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Figure 4-4b. A graph of geomagnetic data observed on Dec. l l, 1999 
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Figure 4-4b. A graph of geomagnetic data observed on Dec. 10, 1999 
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Figure 4-4c. A graph of geomagnetic data observed on Dec. 12, 1999 
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Figure 4-4f. A graph of geomagnetic data observed on Dec. 15, 1999 
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Figure 4-4g. A graph of geomagnetic data observed on Dec. 16, 1999 
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Figure 4-4h. A graph of geomagnetic data observed on Dec. 17. 1999 
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Figure 4 5. Geomagnetic observatory in King Scjong Station (Persons: Mr. 

Pankratz and mel 

-----~~--------------~----------------------



-c,, -

lJ 

Figure 4-6. Repairing and replacement of main system in observatory 
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Figure 4-7. Feature of main system, including MCM, GIM, Transmitterm DIDD, 

Terminal junction, Proton magnetonmeter, Power box, Fluxgate 

Interface box, after complete repairing 
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Figure 4-8. Fluxgatc magnetometer sensor 
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Figure 4-9. Proton magnetic sensor and 0/1 Herrnholz coil 
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Figure 4 10. Correction for direction of transmission antenna 
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A~71]~ .!i!..¾<5}.Jl 'U4 (Fig. 5 2) . .::ri:74 ~AJ{ilJ}A] BJ.$] l]T~oJ] r.Jl~ 

AJ ~~ ~ Jf.9] ~ AJ o] oj lr--oJ A] A] *8}~ % AJtl] oJ1 en~ ~ ~l ~ '?J A}% 01 u] 
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INTERMAGNET 1996 
WORLD OBSERVATORY DATA 

Figure 5-1. Cover sheet of INTERMAGNET I 999 CD-ROM 
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Figure 5-2. DI FLUX geomagnet tometer in King Sejong station 
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3. INTERMAGNET 

tl k\]lJ]~Q.£. {l-J(ff5}~ A]A}7] {!-~~~ "t!7,i1is}O:j, ~A]~gJ A]~ A}7]AJ- -t!~ 

'if 'i"J~ 'r.!i'.Sfc: INTERMAGNET(lntemational Real-Time Global 

Geomagnetic Observatory Network):::, zt -TI"':";-i-: 1.£. ~A]Z} A]i}11 \:!~~ t!

~t}u!, ~'-=;!cJ:::: A]A}7] A}ii_gj ¾•4-~% %t}a:j {! A}li~ o]%~ A].:;1-~<?j A]A} 

7]9.j \l!~oJ"'Jg ~T~ ~3i.9..£. TAJ¥! :;!o!t:f-. 

1986\S -2.Ef.2}~1•1£1 ¥1°1-l}oJIAj 'l)Jl.-\1°1 ~l7ISl~i!, qg•J~I BGS 

(British Geological Survey}2} USGS(United States Geological Survey){}-~ 

~"1i'f -li•f"i 7lct'tl0 I 0 fi1!>1~-2.ol, %'c"1 ~I 19>f !UGG"1 :;J2]71Zf~I lAGA 

£1 {t-'1"1£1 ~ -l}Sf"i, ::r 'll'il71 7f>l>f"i~t:f 0 l 0 V1 1988\i INTERMAGNET 

91 ~tg 1J1r-7/T~ 1fsS~Hl§J(Executive Council)7~ v/~, '§~, T~Y-r:./-, !!eJ-~ 

%% ¾{l.2..£ 3:?,Jf]1]oJ] o]se, tl].il~ I-~ ~-"}~ uff{j g 7}A]~ ~t:}(Coles, 

1988; Green and Herzog, 1987; Green and Stuart, 1987; INTERMAG:-JET, 

1988). 

INTERMAGNETc: -'l>f7I i'[", 'J! 'i'J-1E1"J~ '1]~ R<ic '1:';l!~ ofi/!afJ!. 

~.:g-~,.,j~ o].g.~ A-&~~ ;i;J-_K~ ¾•-'?{]~ 5:.2.i.}~, A)A}7] ½1!-~±{]-9.J ll]T~ 

:el AH~.9.J ~¼g .!g-is}a:J, Aj=f"~~ {!-~1/J-g ~~5} .. iL~} ~9-. o]C.1~ {!-~uJ? 1}-

0:j~~.9:j 7.)47] ¥!~±~ ¾{l.Q..£. ~. A]A}7]~ {!~<St:: A]TAJ~ 7fg-~ £~ 

¥!~~~ J "f'\JqJ.Q.:£_ 81(9, 1!Aj{t9-/ A!,2 Af7j;,;JQ_/ ~§_/.~ uij~ {!-~Q_£ ¾~ 

<l}Jl, % x}s..~ uff 12{l!:- {}.z;j.Q.£ .iet!tli!. 9,l.Cf. n}c}J.~ INTERMAGNET£ Y 

AJiil:: 4 {!-~j:oJ]Ai:: %~~ ~~A}.fi.9-/ ±19-/ .Jl-7.]:: %~. 1i"'lil-9-/ A]A}7]2-j 

~:§:}0J,.,Jg £1..JEi"eJtl~ jo] ~~~o]uJ, o1~Jll ~~£1~.:z]~ A}li.:: 1H1HQ1 fl: 

.tf±s'-'/-El 7l'1/'11£-ll-\1%(GEOS-E, GEOS-W, CMS. INSAT. METEOSATI 

,11 'i!i:1-. ll 1-:0 1992\S 12-!l ~,J>'- INTERMAGNET-:,- 'i"Jtf\c- zt i'!':±f.· 

II. "I"' cf. 
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Table 5·-1. Station ID of each observatory in INTERMAGNET 

TIME NAME 1D3 COOR-G COOA-M ADDRESS EL AZ STAT 

0000 ASCENSION ISLAND ASIL S08WOI5 Sl5E055 75CIA4A6 31 276 N 

0020 LEIRVOGUA, ICELAND RVS N64W022 N65W069 75CI87DO 09 226 N 

0100 SAN JUAN, PR JG Nl8W066 N30E008 75Cl3IC4 69 177 OE 

0120 USGS-E N40Wl05 N49E042 75COC3BA 28 127 E 

0140 HARTLAND, ENGLAND HAD N51 W004 N48E076 75COB52A 09 246 ON 

0200 ~ULD BAY, CANADA N8IE092 N81W092 75C29632 -1 125 N 

0220 RESOLUTE BAY, CANADA RES N75W095 N84W049 75CID236 04 149 OE 

0240 St.JOHNS, CANADA STJ N48W053 N55E031 75C1£7AC 33 196 N 

0300 POSTE-D-L-BAL, CANADA PBO N55W078 N67W004 75ClF401 25 165 N 

0320 OTTAWA, CANADA OTT N45W076 N57W002 75C20350 36 [65 ON 

0340 VICTOAIA, CANADA VIC N49Wl23 N55W066 75CZA3A8 II 115 N 

0400 ESKDALEMVIR, SCUTLAND ESK N55W003 N53E079 75Cl5422 06 246 ON 
0420 Ft. SIMPOSON, CANADA FSP N61Wl21 N67W070 75COF620 07 121 E 
0440 BOULDER, TEST-USA N40Wl05 N49W042 75COA65C OE 

0500 KING GEOAGE, IS. KG! S62W058 S46EOI2 75C394CB 20 008 ' 0520 FREDERICKSBURG.VA-USA FRD N38W076 N50W002 75C21026 43 160 ON 

0540 T ATUOCA, BRAZIL TTB SOIW090 N09W020 75C225BC 70 274 N 

0600 NORDA, Ml-USA BSL N30W090 N41W042 75C236CA 45 138 N 
0620 TELOYUCAN, MEXICO TEO N20W099 N29W032 75C2450A 44 116 N 
0640 DAKAR, SEt-.'EGAL DAS Nl4W017 N04E058 75C3Al52 33 257 N 
0700 TIJCSON. AZ -USA TUC N32Wll0 N39W046 75Cl4754 28 117 OE 
0720 LYNN LAKE, CANADA LYN N56W101 N64W053 75Cl045E 15 130 E 
0740 NARS.SARSSUAG, GREENLAND NAQ N61W045 N67E045 75C080B0 19 203 OE 
0800 YELLOWKNIFE, CANADA YKC N62Wl14 N69W062 75C3I2D6 08 127 N 
0820 CAMBRiffiEBAY, CANADA CBB N69Wl05 N78W056 75C35ID6 07 138 N 

0840 BAKER LAKE, CANADA 8LC N64W096 N74W036 75C3644C 13 146 N 

0900 FORT CHIJACHILL, CANADA FCC N59W094 N70W030 75C3773A 18 147 N 
0920 GLENLEA, CANADA GLL N50W097 N6]W033 75C3878E 25 141 N 
0940 M£ANOOK, CANADA MEA N55WIJ3 N63W056 75C32746 14 126 N 

1000 LERWICK, SCOTLAND LER N60WOOI N58E083 75Cl22B2 04 247 ON 
1020 FORTSMITH, CANADA FSM N60Wll2 N68W058 75Cl1728 II 129 E 
1040 GOLDEN, TEST-USA N40Wl05 N49W042 75C093C6 
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Table l. (continued) 

TIME NAME ID3 COOR-G COOA-M ADDRESS EL AZ STAT 

1200 COLLEGE, AK-USA CMO N651H48 N65W099 75C06342 16 166 OE 

1220 ANCHORAGE, AK-USA AMU N61Wl50 N61W098 75C006A4 20 163 OE 

1240 TALKEETNA, AK-USA. TU( N63Wl50 N62W099 75C07034 17 163 OE 

1320 PAMATAI, POLYNESIA PP! Sl8W150 SI 7W076 75C2532C 63 041 N 

1340 PORTMORESBY, NEWGUINEA PMG S09E147 Sl8Wl41 75C26686 03 088 N 

1400 S.\MOA Sl4Wl35 SIIW068 75C275CO 45 071 N 

1420 SITKA, AK-USA SIT N57Wl35 N60W082 75C28544 24 180 N 

1500 CAPEPARRY, CANAD.\ CPY N70Wl25 N74W084 75C0248 II 191 E 

1520 SACHS HARBOR, CANA.DA SSH N72Wl25 N76W087 75C015D2 09 190 OE 

1540 ARCTIC VILLAGE, AK-US.\ AVI N68Wl46 N68Wl00 75C045AE 13 169 E 

1700 ADAK, AK -USA ADA N52Wl77 N47\H15 75C2BODE 19 131 N 

1720 EASTER ISLAND EiC S27Wl09 520W034 75C2C64E 47 314 N 

1800 INU\.'IK, CANADA I I\K N68W133 ,11 W089 75C0333E 13 182 OE 

1820 BARROW, AK-USA BR\li N71W157 N69Wll2 75Cl 72CE 09 157 OE 

1840 FORT YUKON, AK-USA FYU N66Wl47 N66W099 7SCOS6D8 IS 169 OE 

1920 BOULDER, CO- USA BOU t\4011105 N49\li042 7SC2053B 34 222 E 

1940 NEWPORT, WA-USA. NEW t\481\117 NSSW058 75C2EOA2 31 203 N 

2000 FRESNO, CA-USA F.\N N37Wl20 N43W058 75C2F304 44 204 N 

2020 DEL RIO, TX-USA DLR N291H01 N38\li035 75C301AA 39 234 N 

2100 HOt-;OLULL', HI-LS.\ HO~ t\2IW158 N22W091 75Cl6IB8 54 131 OE 

2120 NORMAN WELLS, CA.NADA. NO\li N65Wl26 N70W079 75C08556 16 190 E 

2140 FAIRBANKS, AK-USA (test) t\65W148 N65W099 75C000CC N 

* Time : transmitting time 

-/65-



a. DIM f!'~~otl~ -B-~g -'tl~ ~?:]qj~ rll~ 120 cmS!l -rt 0 loJl ~~~ ~ 

3:"-JOIE 'i'~%5'. >!J'l~t:J-. 'i:l 0<f•Jo] \rt::: ,jii.;, MJo)~t:J-. ol 'i'~%.9J 

7]3:.!: ;i;J-a} Q} 1 m :J:J£7J]-A] %~oF 5]-oj ~.Q...£ 7}~A-j ~~A]£~ ~~ 

cl-. ~;i;Jr,H2l Acflj!- lf.'r!.g. 1 1?].?<.l -'f-JJl]~ B]A}-AJ qjc]~o]l-}- ~S:~~ 

"Corian"%~..£. ,¥!,g Si;:c}_ ~A)j .7):7-)oJ)Ai 1ij;J ~PJ-v_]- A)~:?. .A)A}-7) ~~ 

%<>11 <i DIDD 11'I 1l 'I' 2.5'. 35 m -¥Pl 0 1 t:J-. 

b. lJcf-'tjZ} ~4:ig -'fl~ 7]¾1 (mark)g AJ;i;]5]-o:joF~9-. o]ili 7]~~,g. ~ 

!lO] ~ .AJ-5:oJJ ~.££ ~~¥f 7j~{f¾ ~~::: A), o~y~ %.3lojAj ~;: ~~ 

.9j 5'.Ai"-1:. oJ%-Ol'1! 1'!9-. ol 7]¾1J:C 0){! 'E::: %~]7]{!<>11.'r. \'f",o] 71 

';5}£~ ~-§-AJ~g ~=-Al 7}AJ~c}. DIM ¥!~1:loJP•i ~~.£ 150 m:= ~ 
"1 "1°1 ~t:J-. l-i'f- Jf~l-'l-'1! ",7il.2.sf71 3:7] "iill- 0 it:J-. 

C. "J-~z};: til 0J 0 1Lf \'!~ \'l:~-Ofoj :,l,J~CJ-. 01 ;!.."- 'l:!~ltiJ71 "fl,oj0<] 

7]'lf<>il >lct ~~1<>11.,_i 0 1'1-"1"1°1 ~q. "J-~2191 7i1~£7f 1-2 ,E'l]-<>II a;oj 

%tl1i1 ¢f~£ 20~ o]AJ~ -tt~ol o]ir-~;.tjol= ~ ~o]tj-_ ~~,¥!~t1cf~ t 2 

~ g %~~cl-- . 

d. '? i'!:~1l 0I i!f"°'tl7JLf 01%~ 7,l-'/-;:; <1i"IS1-"1 'fr-"-.,_I ',! 71.9J 'I- \'I: 

~11% 1i:J:J<S]-~o): ~q._ uJ~ "'T" ¥!:,~~oj]A-j {!~{!'~o] ~;t]t.fl ~]~o]~oJ] 

T8»£JA] ~~ ~Ji!-oJ].£ Jj!- -t!:~1l~ ~};]5]-~ {i~,¥r~g ~ ~ 'T' B-~11!21 

"J~ Z/ ~ il '1l ~ "r '.U CJ- (311 ~~). 

e. DIM ,B-~g ~i5~ 2r 7]tr1:loJl Z:!~~g -t:Fa~cl-. 7J-~ l:l};g-.i'} ';;!-!: 71 

.g- % 7\~_;?:z:!oj Y-~ 'i:f~A]'2=loJ]J..-j~ -tt:;-g i1~t>] T?i»t>}-7] ~'8\]A-j~ ~ 

SA] ~Jl.t;\-c}_ o] .z:!~¥-oJ1~ ? 7]T{i g {i~<S] * 'T' '.V.£~ 2Jl~~o] ± 

155:. 014!~ :;:g-~ %ii (optical quality glass)~ A]-%~ %¥- 0 1 1IJ;]£]~°F~ 

tj-, -tt~g -'t)i5~ i?:-lc!J-.AJJ;131} 1i%g 1IJ.]5]-5:.~ ~c.}-. -€:,5:.~ ~J-'1} ~ZJ5llll 

%"1']91::: ;! 0 1 ¾.R~t:J-. 'l!%:C <-1"1£ DIM~5" 18 '11~1 71"1°VJ<>ii-'1 'I 

~~.£.5.. i~~ ~ 'T° 9]5:.~ 7]-i;!~t:.l-. 
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~~{JB1 ?!J,$12.f ~AJt 7]A]oJ]Ai2J ~z.}.i!} J[!Zf-& ~;.:J~';:t:1) "ifl'T~o] 

4. GPS2f .t:'. "lcl l[;,f~"l"il "1~ "J-~Fr ~'ll"J-'ll.'r. '.U"i'lr 0 foi :'. tl 

~t!~oJl 21~ 1:1J~ 01 7};;,;J- 78~.£7} Et ;;J.Q.£ ~~~ 91q-, t!~-t'.!-~oJl 

B1 ;sH ?!J-.$14 g ~ 78 <5} ~ ?!J ~ t ct g 4 ~cl-. 

a. 11~~ ~~<5}';:t-l] *<5H¥-oJ ~';: *oJl A]~oJ] ~ ~78-¥.! 0}3.~ ~~ 

:i!., :i. $loll DI ~~tll =E';: 1J-zt~i@=t:H~ A1]¾ q-g, Theodolite ~i'g=1]~ 

% "1 'I' ::: q. 

b. tf";i J/JOII 'jj~~ A]~];, of'l!~c]-. 'l)-J/lzj-s.J 'jj~.'r."i] '{l•J¾ o]>]7] 

«lj~otl 7}?~ l& o]<5}B1 ~.g_ 78~.£~ 7}~ A]{!-o] ~Jtt5}c}. ~9d i'fc.1.2.. 

A].!i!.4 c},e, 78~~ A]{}g ~ .::j:c. 1)_';: ?!J-~o] 1).£.1(! ~78oJ] .£%g ¾ ;!oJ 

c. Theodolite2l E 0]7} ~~ 1:1J~J£.i2. ~~Cii'f.£ ¾0J~i?-~l 1/4 1l $l~ 

oJ] ~cl.2...£~ y~g %A]~tj-, 

d. ~'?J El] 0Jg t!~~tj-~, El] 0J :i'J-~ 0J-i1:!7cf~l 1<ZH!l~~ 90£ %3l'Z.\ 

f. tlli'-tf~'ll"i (Fig. 5-3)9.I •l'i"ic: \:!"ii J/1£2} 7el2r.;; 7]'ll•l4 J/l.'r. 

2f 7ei.'r.c: GPS ti"; 3cc: :s]',l.'r.oJ]Ai >J~•IJJI 7.l"J"i"1°)~c]-. 
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US GEOLOGICAL SURVEY 
GEOMAGNETISM GROUP 
1711 IWNOIS STREET 

ASTRONOMICAL 
OBSERVATIONS 

GOLDEN, COLORADO 80401 
Phone 303.273.8483 Fax 303.273.8506 

OBSERVER: INSTRUMENT: LOCATION: 

LATITUDE: LONGITUDE: 

llmo Obi V llotlzontal v ...... Comments 

• • - C -· ... Raadlng - - .. R 
1 s R 
2 s R 
3 s R 

• s R 

• s L 

• s L 
7 s L 
8 s L - - M L 

DATE: LAmUDE: LONGITUDE: 

Timo Obi V Horizontal v-., eom.-
• • - C Reading Raadlng - - M R 

1 s R 
2 s R 
3 s R 

• s R 

• s L 

• s L 
7 s L 
8 s L - . M L 

Approval Signature: Title: Date: 

Figure 5-3. A sheet for astronomical observation 
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e,---, ['-' [ - ['-" -1 -'- ., - o - av -, [ = 2 J ~ [ n - [ J ; \C ::::I e'c" iv 1B l::'. ---=;: r- tl:'. ~ L rt 1:11.9 t>'. ~y O I!:: -_-;: O H 1Y :::i o O tl'.'. ~ L .£ ti! 

~ ~ {~ WIO ~ l:,; 1-5 lo lt ~ It ii 'td<;<-S- fir {d:,; ~ to R ¢ lL 'Fl 'l!o-6 ft. ~ 'P3 
_L" <ec '-[ P<h [ •-~i~ -~ '; ,,,n _L 2c- 202[ _L ·a 
-., -1'-l Oft< 1' O:i:011-i y~·f±Llt'? -::-;:ll 1lt:LK> -.- 1!;>.~-f;'i" Qtl:'.-" f. ;,::: 1L 

RO 02 rt?.l _i_·g tfl1Fl t):'.W [-l::'.°CZL R 

2 I "' - '- 0 1-"' I ~ ~ - ' ~ 0 
-

0 
"· II O I . -'-- - " . ' -["5 01✓• 1-9.Nt:l'.'. O[t' o,::. ~ 012Lo1rt ~tl:'.F<C i.f? 0 ·1...11flu'i!~1Y 

·titoR: 

{;~ ~2 f-&fo 

-E-fu ~Ji.20~1Y -tz ·ti{.g.f<;l-:& i {y[~ t:o{-'?-§-[o ~ [i'kL2n f7£0.llS\{ ·w 

·t.:iGiok,l5[YF$- [o~t; f_g.~~~ loRt8 3k,t}'. ~[loltn 1ifrFv ~-tzlt-t0R 2-lt'&lft 

~ "-b[o(L 8;2-t,s [o~~ lolit1@ ig* :;;-~-µ i°R:tl-t°fdr lo~V 20-t'\-[o ·1 

"(-hlf!Ol) -bW~[L [lol.-.:Fo~~ k>tt ~~ lo~ 

~y~"C7 lolb L Z{-9~~ ~F-{u 2ftiKWR, ~~Yt-;:-;:;, 20¥~ fo[z{a ")j 

If¾ 

[-i\6 ~y [lo ~9) -b~ Fc, [L ~ 3 k to-?. ~y t<rU: [Y ~t~ E{g fr{;· 20 ~V: ~ fl:'. ft 

~'p!i> ~V t-l~~ 2·or2ccr ~-fZ -l:olt ±lo ·t:iWlliB lo*l5 ft~v l'L~ 1:2~ 

=1i08I ~~~yfrr"'? {H-:1 I1lvR~ 2o*ft:iffe ~{n g~~Yt';.:°'7 g&hHh ·r 
·L,- c - L.Oo C 
1-11.g.">f't,r t'-'l·--R 

il< 201~-f.HH ii,% ~liol ~i2 j}[y i,~Fo kli0 ,',,lt, lf\R,S fy[loi?>ZI t, 

- ,_ [ ['- [ e c - a 1- L k a , h - [ c - ~ ee a [ R _i_ "" [ ·.c. -, i@? I 1Y :Lto">f-li! 1'1"~1L [OEtY tc.iL Y ->?ii! ~ LO 2 LE FEv II-'' 0 l-'W 

[Y~ [-o'i?"~ -& -§[~f¥ fin ~{i:[Y [o-# [Oil[Y [:2.g ~!?Lf5-t°n ~Y[loE{a h:lfl 

·p~[Y(~- ~~B tofP [~1 ~Ytt@~II<: F"5" llo*-;-o ~~yfi"7 2ogp ·r 

·ti Th~ 

[L [1o 1'k~l t-5[:LR,{c--R:- [-ot6 ~(ap1p [B1u;;izµOH) ~~Y ~~ tolP [o F{.'?[Y 

½ ~E{n ~y[fo(~[y1f 2H [lo{2A ~[loldb~f,t '1i 20"':?[L ~[~t-5 t"o/?L{Y 

- -1 k ec~- -',c--r •k-'-) c--r 2, CJ._ '=~c~ "'-•~ ~- •q 
-\Fl-:;-;: nto towt,5" 1c..w""f>v •tO= wRo FtY t')'.:v .:::o~t,t ~al-ft~ 

·-pf½ ~{o~ [:t:t6 ~(dpl[J 

JID!1-IdA) -g,~y 1~"'7 .;:-llo-½?L ~ro ~1:2.ro 11t1~-ffl"rr: {L3tt :to~ -~ 



01 E 71'/!oll '1!"1-<l •l:<}AJ %'!!>'- -'II-'!-<! ,:,}Zj-1J 'Ee: 'i'c ; 2.>'- 'l!:;; <>j;<j 

'1"c/. :I. '/Jo/I ,:,}Zj-r:J/-l, ti'l•l"l DCM <'!:";ii 1/AJ~c/. 

4. ~ztt:ll2t Theodolite ~rg'7] ~ ¥- 7]¾~ ~oJl 1l_J:]c5}J!. "r¢J4'-~ '-}% 

•fol 'll ~•I ¾'ll i, 'lPI A] o{l c/. 

ct. ¾til7} ~K~'i:!. 'i1" 1oJl 7]'€~ ~~-B'~ttJ!fl-& 4'-t~tto:J 1'1J-$JZJ-% 

-ll 11 ~ct. 

2). -'I- 7l¾'ll"1- 'r 7};?'lJ A\ 0191 -;!'11 '!)-~Fl% ~l~~c/. 

P}_ 1f- 7]¾{ioJlAi DIM t!-~~$1.J ~~l 1%-!?-lz.t-& {!-½i5}7l -$ltll? 7]~{i 

.il} DIM {!"~{i A}o]$>.J ~1·!Zf£ (turning angle)~ ~;,:J~9-. 0]ol DIM¥!-~ 

~.£. -£-J:JA1 T 7]¾1:l:i'-!- ¥- 7]¾1:lf>.J ~1! Zr£% ~78~tl-. 

•l. '11"~ -;J-ZJ-~"r:'s 01%•l"l, -;!'11 'llt:l/ :<f"i ~½Oil 'liJl.~ DIM t1-,,;, 

~4 T 7]¾1:l A}op.j lclJ--$Jzt¾ li]~~9--

7. DIFLUX (DIM) Be"; •J-'iJ 

>f~I~ ,J-•191 Af%"J-'iJ:sj- 'lJ~," \j--=/ <1}%71:<JOilAjej :<}:<}71 'i'!T [] 

(\l-'11~. 1995)<>1} 7};\'s]<>j '.Uc/. 97}Aic: 1,-'I} "i-"J~ t!i 0f•fc: DCM 't!:~'ll 

>} (Fig. 5-4)~ '/Jo!IA1 ofi!l},s 7} 0Jtlc: s?•io!I !tf2j ti-"; "1-'l!% 7};\'~c/. 

7] ~f>-1 JH e.] ~ % -$l off tj- g 4 ~o] %e>i ~ Aj f>.] ~r+. 

Fluxgate sensor up: Theodolite 0J~7aoJ] ¥-~¥! Fluxgate sensor?} 0J-¥:l_ 

7a -$loJ1 ~o:j 91~ -$J:;,:] (Fig. 5-2 {rs:). 

Fluxgate sensor down Theodolite 1:1J-'r:).7cloJ] ¥-~'t! Fluxgate sensor7}

"Jf! 1 °1 i!11 o/1 ~9 '.Uc: ~Pl. 

a. ~A1 :e-~ 1l $] oJ1 t!-~ 7] (Theodolite4 DI Fluxgate sensor)~ ~ ?:] ~t:l-. 

b. DIFLUX~ -t!-~-il: 01 t+E-l-4~ Batington Electronics (0]~} ~AJ7l) ~ 
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DI - FLUX BASELINE COMPUTATIONS 
Kernn Antarctic Research P mKARP ...... 

Inst. No. 152013 
SM No. 1 -

..... Down 

..... Down 

..... u •-u 

-Down 
u 

.... u 

.... Down 

H C1 
DC 

-· -· Con-. F 

ICompUed by: 

Mark Down 

•• 

.. 
... . .... 
MNnMark 
Ma Az. ol Marte 

S 1.32 
N -357 

Fmean n 
~Coffedlon• -·· 

W -0.97 
E -068 , ......... 
-Com 
v ...... 

OCP MAGNETOMETER ORDINATES 

1 .1 9.59 
359.5549 

18.3951 
29.2-499 

2. 12 11.21 

,1 
21007.27 nT 

1. nT 

14.1 ol tiii 

Figure 5-4. A sheet for DI FLUX baseline computations 
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Meridian' 15JoJ1 100~%:tj- 60~%~ ztzt 7] 'fl ~cf-. 

n. Magnetic S. Meridian ii;"£..~ T3YA-j~g §]{{A]-lq T-3JAi~ Ai~~ 

Fluxgate sensor Down AJ Ell ~ ~:: tj-. uJ -'t! 7c! g T -31 Ai '€' g II} 2-j- -'ti O} lff £ 

%-3J~Ai ~?J7J~ ~o) zero7} ~lll~cf-. 0 ]rtjj~ A]Zf:i!} T-3lzt.!i..~ 

Inclination~ West Down 15Jotl 7) 'fl ~c.l-. 

o. T~Ai~% ~.7JA];{! AJEJloJ]Ai uJ-£11% 180£ ~~A]?'j Fluxgate 

Lr. 0 ln:ll9.l A]Zf:tj- T-3Jzt£~ West Up 15JoJ] 7]'fl~i::l-. 

p. Magnetic S. MeridianitoJ]Ai 180~~ ci~ z.:t-£~ TifaAi€g ~~A]1°4 

T~Ai~g u}2-} -'fl o}lffS.. %~~Ai ~_;,:j7]9.j i);"o] zero7} ~ll]t!-9-. oJuJIS!.j 

AJZf4 4'-'Jzj-S:.;s East Up •J~I 7J'lJ~ct. 

q. Ti.fa Ai~% iI_?jAJ-zl AJ~oJ]Ai uJ-'t!1 g 1805: ~~!A]~ Fluxgate 

sensor Down~~:= qg ~AJ7]9.j i.l- 0 1 zero7} .S:]lll AJ-8"}£ %~o]o:j ~AJ 

~i:+. 0]Itjj9.j A]Zf.i!t- 4--312.f.£~ East Down 8J-oJ1 7] 0J~c.}. 

r. o]S..M\ ~ 189.J DIM {1~D] ¾.fi.'8 }:!D]cf-. lf.~ -B-~ Ai]E ~ -'tjts~A-J~ 

oj'<) .;,!';oJ >ll I':! cj oJ','-•i"\o)~q (Fig. 5-5) 

s. DCP MAGNETOMETER ORDINATES zJ'lJ\:!~llc •H'itAJ{f~I '?:'•in 

DF£1 -f!-~A}.fi. (rawdata).Q.J Blockdatai}g ~D}-Al 1]'flt!-4. 

7-A)'- ~1.;i!. 6-lAl) '--1... '--1... Al O O "7 . 
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!Start nma 
1729 
1744 
1800 
1813 

ls1art nme 
1737 
1752 

"''' 1819 

IStart Time 
1737 
1752 
1807 
1819 

DCP BASELINE SUMMARY 
King George 

152013 
ObHryatory 

Declimitlon 

Absolute DKlinatlon Ordinat. 
EndTl- =. Min. "'" 1732 12 51 29 766.62 

1748 12 49.78 765.18 
1803 12 49.88 76542 
1815 12 4953 76488 

Horizontal lntenaity 

Absolute Value Ordinatti 
EndTl- "' "' 1740 21007 27 2096300 

1755 20998 35 20953.90 
1810 21001.13 20956.90 
1822 21002 30 20957 80 

Vertical Intensity 

Ablolute Val11t1 0rdinate 
End Time "' "' 1740 •9861 78 50529 90 

1755 49863 58 50531 70 
1810 -49866.97 50535.40 
1822 49870.60 50539 00 

YearDay 

Bauline Values 
=. Min. mlo 

0 4.66 466 
0 461 461 
0 446 446 
D 466 4.66 

Mean 4 60 
StdD. 008 

Baseline Values 

"' 4427 
4445 
4423 
44 50 

Mean 44 36 
StdD. 012 

Baulin• Vall,..• 

"' -668 12 
-66812 
-668"'3 
-668 40 

Me•n -668 27 
StdD. 0.15 

26-Aug-98 
011238 

ObNrver I 
LWI' 
LWP 
LWP 
LWP 

o ... ~I 
LWP 
LWP 
LWP 
lWP 

ObHrver I 
LWP 
LWP 
LWP 
lWP 

I ComputatioM Chocked by, I Name of D«taftt. : 
Remarks: 

Figure 5-5. Example of DCP baseline summary 
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jl]>j9)- DIM i'/~{/'} 0 )9] ¾ ;<f<j;;J: (Total Field! >f 0 J;;, 0 Jcf. ,lrj) ;<}<jg 

~780}7) 9Jtll•i::: DIM 1'1-".'ll<>IJ>j>J ¾ ;,f"i;;, 0 ] 'l!JlO}:<J'/! 'll~I "1>)7) 

i'/";<>i}<i ~<= ;;,," 1']<j7f 'l!::: jcoj)<j9j ;;,o]7} "1111:<>il o}it 5'.>Jo)::: ~oj 

c). Oj::: {!", 'lJ i7) 'ii. >J "ii ~78 ,;j::: Ljj cf g ,f >[ ,°_ ,f 78 ~5'. ",'O~'iJ cf 

a. DIM ~ c.Jl A} il=j ~ ~ ~ o1 uJ ~ o-] A]~ DIDO proton A] A} 7\ ll] ol] A"j ¥!-~-

£1 :_:: ¾ A1A}7] ~g 1P)A]7]7] $1&TI t!~~ 5;}o] (pier difference)~ :s!.1t~ 

0 ) ~cf (Fig. 5-6). 0 1% 9J•i•i::: DIM i'/4'll<>il"1 ¾ >}>}7}~ ".78~ 'T' 

<V.:..= !E ii}4~ proton A]A}7]:ifl~ ~l:l]cS}~oF ~9-. 
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Figure 5-6. Pier correction of total field for absolute geomagnetic between pier 

of theodolite and site of DIDD proton 
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I. Communication with SMAC-K 

When you use a modem, use the communication software to dial the number of the 

obaervation point (using the AT command). The SMAC-K is connected with the telephone 

line after calling three times. Dialing is not needed when the SMAC-K is directly connected 

with a personal computer with a cross cable. 

'11ie communication software sends">" (SHIFr + it-). 

-connect 
Akashi Seismograph SMAC-K -

> 

The SMAC-K sends the above message and then waits for a command to be input. Be sure to 

press the Return key last when sending a command (in order to send the CR/LF code). 

1. fil.P: Command list 

>HLP 

1) HLP - monitor command 

2) MCL- IC memory card all clear 

3) END- restart acquisition program 

4) RUNn - n sec recording 

5) CALn- n sec calibration (15-99) 

6) TCAn - termlnal call n=O not call n=1 memory full 

n=2 eq/cal n=3 all event 

7) DIR -directory display 

8) DATn-data file no. 

9) PSW- password[enter password} 

10) RST - system reset 

11} STA- status display 

12} SECyy-mm-dd hh:mm:ss- set clock 

13) SETn- start trigger n=0.1 - 99.9(Gal) 
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14) STPn - stop trigger n=0.1 - 99.9(Gal) 

15) ECTn - set eq event timer (n=15 - 999) 

16) TIO- display real time clock 

17) TRE - _priority n:;:;Q eq n=1 modem 

18) BCS -Xmodem n=O sum(128) 

n=1 crc(128) n:;:;2 crc(1024) 

19) DAL- dial number set 

20) IDN(SNA) - site name set 

more (y/n)? (Type Y or y to send the following help screen. Or, type Norn if no other 

screen is needed.) 

more (y/n) ?Y 

21) MAX- max data display 

22) ATDn - dial mode n:;:;p, n=t, n=O 

23) BAU - transfer baud 

2•) ECH - echo on/off 

25) VER - soft version 

26) CAMn- car mode n=o-3 

27) DEL - last file delete 

28) Dl Yn - delay times (n:;:;0-60) 

29) SAMPn - sampling{n=50, 100,200) 

30) TAVn - average bigger on/off 

31) TCOn - n:;:;1-9 (on/off) 

32) TRG - or/and 

33) RSCS - rts/cts on/off 

3•) CATn - set calibration time(n=15-99) 

35) CAChh:mm:ss n- set calibration clock (n=o-1, ?=daily) 

> 

Among the above, thirteen commands (HLP, END, TCA, DIR, DAT, PSW, STA, TIO, BCS, 

DAL, MAX, ATD and BAU) does not require the password to be input. In addition to these 

commands, the ATC, OSS, STD, POWD, MDMC, INIT, BOOT, RELL and RMOD commands 

are available. Other commands require the password to be input. 

The default password is AKASHI. Refer to the description about the PSW command if this 

password need be changed. The SMAC-K has no password check command. Thus, 

ret:ord a new password if the default password is changed. 

Input necessary commands. (See 3) SMAC-K Command List above.) The commands 

marked with asterisks, * , require the password to be input. 
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"'2. MCL: Clear JC memory card 

Be sure to issue this command when you use a new IC memory caret. 

>MCL 

IC Memory Card AU Clear (yin) ? N 

Type N if clearing the IC memory card is not needed. 

>MCL 

IC MemO()' Card AH Clear (y/n) ? Y 

Type Y to clear the JC memory card. 

- Now IC Memory Card Clear - (It takes several seconds.) 

> 

3. END: End of communication 

>ENO 

+++ATHO 

This message is displayed when the modem is disconnected by the AT command. It is also 

displayed when the SMAC-K is directly connected with a personal computer. 

•4. RUN: Forced recording 

>RUN 

Now Recording ... (Data is recorded for a period specified with the ECT command.) 

> 

>RUNnn 

Now Recording ... (Data is recorded for "nn" seconds. nn • 15 to 999. If the value of"nn" 

is over 300, data recording stops when 300 seconds have passed.) 

> 

5. CAL: Calibration 

All components are calibrated at a gravitational acceleration of 100 gal using 1 Hz 

sinusoidal waves. Data recording on the memory card depends on the setting of the CAM 

command. Recording starts and stops in the same conditions as when recording 

earthquake data.) 

>CAL 

Now Calibration .•• (Calibration is executed for a period specified with the CAT command.) 

Max Data 

Min Data 

>CALnn 

Ch1 
0097.5 

Ch1 
-0094.2 

Ch2 Ch3 Ch4 Ch5 Ch6 
0092.1 0095.0 0104.6 0100.4 0105.8 

Ch2 Ch3 Ch4 Ch5 Ch6 
-0090.4 -0093.8 -0093.4 -0103.7 -0097.9 

Now Calibration ... (Calibration is executed for "nn" seconds. nn • 15 to 99) 
Ch5 

0100.4 
Max Data Ch1 Ch2 Ch3 Ch4 

0097.5 0092.1 0095.0 0104.6 

Min Data Ch1 Ch2 Ch3 Ch4 
-oo94.2 -0000.4 -oo93.8 -0093.4 

> 
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6. TCA: Terminal call {When TCAl, TCA2 or TCA3 is set, also specify a dial number.) 

TCAO: Not call 

The SMAC-K sends no information. 

TCAl: Memory full 

The SMAC-K sends a message as shown below when the remaining capacity of the memory 

lC card is reduced below 10%. 

97--06-15 21:56:12 Sun 

ID: AKA001 

- IC Memory Card Capacrty(9. 7%) ~H-
TCA2: EQ/CAL 

The SMAC-K sends the maximum values of earthquake data and calibration data. 

ID: AKA001 

[Now Rec. event 16) 

08J97-Q6.15 22:16:02 Earthquake (GaO {In the case of t:arthquake data) 

CH1:0001.2 CH2:0001.1 CH3:0001.0 

CH4:0001.6 CH5:0001.3 CH6:0002.0 

CH7:0002.3 CHS:0001.6 CH9:0001.4 

ID: AKA001 

{Now Rec. event 171 
09]97.Q6.15 22:42:39 Calibration (Gal) (In the case of calibration data) 

CH1:0101.2 CH2:0101.1 CH3:0101.0 

CH4:0101.6 CHS:0101.3 CH6:0102.0 

CH7:0102.3 CHB:0101.6 CH9:0101.4 

TCA3: All event [?? All ewnts ??) 

The SMAC-K sends the following error message including @ and (3) shown above. 

97...()6..15 21:56:56 Sun 

ID: AKA001 

- SMAC-K Error -

10000000 (Sends O or 1 bit data. 0: Normal, 1: abnormal) 

The SMAC-K stnds bit 7 to bit O from the left. (Bit 7 in the above example shows an A/D 

converter error.) 

Bit 7: A/D converter error (OSP error) 

Bit 6: SMAC-K internal over-temperature {over 60't:) 

Bit 5: Input DC voltage monitoring (Below 14.25 or over 15.75 V) 

Bit 4: Battery recharging over-current (Over 800 mA) 

Bit 3: +5 V voltage monitoring (Below 4.75 or over 5.25 V) 
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Bit 2: Reserved 

Bit 1: +15 Vvoltage monitoring (Below 14.2 or over 15.8 V} 

Bit 0: Battery voltage monitoring (Below 10.8 or over 15.0 V) 

In addition to the above, the SMAC-K sends the following message when power is supplied 

to it or it starts up after being reset. 
uuuuouou( SMAC-K 1-•--•••uuuou -- Akashi Recording System 

Model SMAC-K 
-· 
HHO 

-·-
IC Memory card Max. 1 OM bytes .... H. 
Delay Times Max. 60Sec -•-

HOH Communication System 
_ ... 

............. u .................. - •• 

97-06--16 13:55:55 Mon {Time of power recovery) 

ID: AKA001 

97-06--15 00:00:00 Sun rt'ime of power failure) 

-Ac1oov Down -

CD Checking the setting 

>TCA 

Now: Not call 

> 

® Changing the setting 

>TCA1 

Now: Not call 

Rev: Memory tun 

> 
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7. DIR: Directory 

>DIR 

ID :AKA001 

No. Start Time Duration 
001:Eq 97-11-15 23:43:18 61 
002:Eq 97-11-15 23:46:40 84 
003:Eq 97-1M5 23:56:08 73 
004:Eq 97-11-15 23:57:40 60 
005:Eq 97-11-16 00:04:37 61 
006:Eq 97-11-16 00:06:10 61 
007:Eq 97-11-16 00:07:30 300 
008:Cal 97-11-16 00:18:10 31 
009:Eq 97-11-16 00:19:12 60 
010:Eq 97-11-16 00:24:37 61 

more{y/n) ? Y 

011:Eq 97-11-16 23:43:16 61 
012:Eq 97-11-16 23:46:40 84 
013:Eq 97-11-16 23:56:08 73 
014:Eq 97-11-16 23:57:40 60 
015:Eq 97-11-17 00:04:37 61 
016:Eq 97-11-17 00:06:10 61 

No.: File number 

Eq/Cal: Earthquake/calibration 

Start Time; Start time 

Last Correct Time 
97-11-15 23:00:00 
97-11-15 23:00:00 
97-11-15 23:00:00 
97-11-15 23:00:00 
97-11-16 00:00:00 
97-11-16 00:00:00 
97-11-16 00:00;00 
97-11-16 00:00:00 
97-11-16 00:00:00 
97-11-16 00:00:00 

97-11-16 23:00:00 
97-11-16 23:00:00 
97-11-16 23:00:00 
97-11-16 23:00:00 
97-11-17 00:00:00 
97-11-17 00:00:00 

Duration: Recording duration (in seconds) 

Last Correct Time: Last correction time 

Max ch1 ch2 
0037 0016 
0022 0013 
0013 0015 
0008 0020 
0014 0011 
0014 0021 
0018 0011 
0105 0105 
0016 0009 
0014 0011 

0037 0016 
0022 0013 
0013 0015 
0008 0020 
0014 0011 
0014 0021 

MaxCHl CH2 CH3 (Gal): Maximum values of CHl to CH3 (Rounded of!) 

memo.ry (y/n) ?: If there are following files, they arc sent by ten files. 

8. DAT: Transfer recorded data 

>DATn 

Communication (Ctrl+X to quit) 

Xmodem •.......... CRC(1024) 

ch3(Gal) 
0019 
0058 
0051 
0006 
0031 
0014 
0022 
0104 
0006 
0031 

0019 
0058 
0051 
0006 
0031 
0014 

•n• is a file number in the directory. If "n" is not specified, the SMAC-K sends the data 

recorded last. Set receiver's check sum to the same value of SMAC-K's check sum 

{Xmodem CRC (1024) in this example] and establish the data reception condition. After 

completion of setting, the SMAC-K sends data to the receiver. (Sta.rt of down-loading) 

For the procedure of changing the set check sum of the SMAC- K, see the description about 

the BCS command. To halt data transmission, press the X key while holding the Ctr! key. 

For the details of earthquake data, see Appendix 4 "Earthquake 

Data Transmission Format". 

The communication procedures are shown below. 
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SMAC-K side Receiver side 

Start of data reception 

DataBlockO 

• ACK(06H) 

Data block! 

• NAK(ISH) 

Data bloc.kl 

• ACK(06HJ 

Datablock2 

ACK(06H) 

Data Blockn 

• ACK(06H) 

EOT(04H) • 
ACK(06H) 

• 
9. PSW: Password 

If the SMAC-K detects NAK {15H) while it is 

sending data to the receiver, it resends the 

same data. 

It retries data transmission ten times. After 

then, it sends EOT (04H) and stops data 

transmission. 

After sending data, the SMAC-K sends >, 

which some communication software may be 

unable to receive. 

<D nputting the password (Default password: AKA.SHI) 

>PSWIAKASHI 

Space 

> 

~ Changing the pa.Mword {Record the password if the default password is changed.) 

>PSWIAKASHll&ISAGAMI (Specify a new password within 24 characters.) 

Space Space 

*10. RST: Reset 11ystem 

The RST comm.and resets the SMAC-K. It takes about four minutes until the SMAC-K 

becomes ready for operation aft:J:r the RST command is .i$sued. The RST command causes 

no changes in the setting. 

>RST 

System Reset (y/n)? N (SMAC-K is not reaet) 

>RST 

System Reset (yin)? Y (SMAC-K is reset.) 

Communication End ... 
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11. STA: Status (with directory] 

>STA 

ID: AKA001 

Time: 97..()6..16 18:12:10. Memory Capacity: 19.5% 

Sampling Frq.: 200Hz, Delay Times: 15, Trigger Condition: 1 2 3 UOr 

Start Level: 08.0 Gal, Stop Level: 08.0 Gal. Record Times: 060 

Last Correct Time: 97-11-20 18:00:00, Transfer Rate: 9600 Bit/Sec 

Xmodem: CRC(1024), Auto Dial No.: 012~5-6789 

Power Voltage Batt.1:14.0(10.2~18.0), Batt. 2:13.56(10.2-18.0) 

Input 15.04(14.25~15.75), +5V: 4.90(4.75~5.25), +15V: 14.82(14.2~15.8) 

Temp.(degree c): 32{0~60), Charge1(mA): 028(0~800). Charge2(Ma): 013(0-aoo) 

GPS latitude: N35.30 Degrees Norh, longitude: E139.25 Degrees East 

altitude: 00209 Meters relative sea level 

Program version AID: 1.07, MPU: 2.00 

Fun scale{Gal): 2000, 2000, 2000. 2000, 2000, 2000, 2000, 2000, 2000 

Noise Level(Gal avr) CH1: 0003.5 CH2: 0000.0 CH3: 0000.0 

CH4: 0001.1 CHS: 0000.0 CHS: 0000.0 

CH7: 0000.2 CH8: 0000.0 CH9: 0000.0 
No. 

001:Eq 
002:Eq 
003:Eq 
004:Eq 
005:Eq 
006:Eq 
007:Eq 
008:Cal 
009:Eq 
010:Eq 

Start Time 
97--06-15 23:43:18 
97-()6-15 23:46:40 
97-06-15 23:56:08 
97-06-15 23:57:40 
97-06-16 00:04:37 
97-06-16 00:06:10 
97--06-16 00:07:30 
97-00.16 00:18:10 
97-06-16 00:19:12 
97-06-16 00:24:37 

more(y/n)? 

Duration 
61 
64 
73 
60 
61 
61 

300 
31 
60 
61 

Last Correct Time 
97-06-15 23:00:00 
97-06-15 23:00:00 
97-06-15 23:00:00 
97-06-15 23:00:00 
97-06-16 00:00:00 
97-06-16 00:00:00 
97-06-16 00:00:00 
97-06-16 00:00:00 
97-06-16 00:00:00 
97-06-16 00:00:00 

Max ch1 
0037 
0022 
0013 
0008 
0014 
0014 
0018 
0105 
0016 
0014 

If no GPS receiver is used, the following GPS information is sent. 

GPS latitude: Degrees North, longitude: Degrees East 

altitude: Meters relative sea level 

Details of Status 

(l) ID: ID number (Site number) 

(2) Time: Send time of SMAC-K 

(J) Memory Capacity: Remaining capacity of IC memory card (%) 

© Sampling Freq.: Sampling frequency (Hz) 

(5) Delay Times: Delay time (sec.) 

CH2 
0016 
0013 
0015 
0020 
0011 
0021 
0011 
0105 
0009 
0011 

CH3(Gal) 
0019 
0058 
0051 
0008 
0031 
0014 
0022 
0104 
0006 
0031 

@ Trigger Condition:.i.e_L/Or-L: Level trigger, A: Average trigger, Or/ And: Trigger mode 

Start channel {Only displayed channels are valid.) 
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•13. SET: Start level (i.e., acc~leration level at which recording starts) 

<D Checking the start level 

>SET 

Now: 08.0 Gal 

> 

$ Changing the start level 

>SETn (n=0.1~99.9 Gal) 

>SettO.O 

Now: 08.0 Gal 

Rev: 10.0 Gal 

•t4. STP: Stop level (i.e., acceleration level at which recording stops) 

<D Checking the stop level 

>STP 

Now: 04.0 Gal 

> 

CZ) Changing the stop level 

>STPn (n=0.1 ~99.9 Gal) 

>STP5.0 

Now: 04.0 Gal 

Rev: 05.0 Gal 

> 

•1s. ECT: Recording time 

<D Checking the recording time 

>ECT 

Now: 060 Sec 

> 

~ Changing the recording time 

When the preset recording time is changed, it is also necessary to change the maximum 

recording time. If recording time over 300 seconds is specified, it is automatically reset to 

300 seconds, since the maximum recording time is 300 seconds. 

>ECTn (n=15~999) 

>ECT90 

Now: 060 Sec 

Rev: 090Sec 
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16. TID: Send time 

The internal time of the SMAC-K is sent every second. 

>TIO 

Real Time Clock Display (push any key to quit) 

97-11-2-421:01:29 Mon 

> 

*17. TRE; Earthquake/mod.cl priority (Terminal caJI) 

TREO: Priority is given to the earthquake. (Earthquake data is recorded even m communication.) 

TREI: Priority is given to the modem. (Earthquake data is not recorded even in communication.) 

(D Checking terminal call setting 

>TRE 

Now:Eq 

(2) Changing terminal call setting 

>TRE1 

Now: Eq 

Rev: Modem 

> 

18. BCS: Data transfer check sum 

The BCS command checks and/or changes the check sum for transferring earthquake 

data (binary data). The SMAC-K has the following three types of check sums. BCSO: SUM 

(128), BCSl: CRC (128), and BCS2: CRC {1024) 

(l) Checking the check sum 

>BCS 

Now: CRC(1024) 

> 

(2) Changing the preset check sum 

>BCSO 

Now: CRC(1024) 

Rev: SUM(128) 

> 
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19. DAL: Dial number 

The DAL command checks and/ or changes the dial number of data receiver. 

(D Checking the dial number 

>DAL 

Now: xxxxxx [xxxx:xx represents a preset dial number.) 

>DAL 

Now: Not Found Dial No. 1! (This message is sent when no dial number is set.) 

> 

!Z) Changing the preset dial number 

>DAL+++++ (+++++ represents a new dial number.) 

Now: Not Found Dial No. 11 (Or a dial number if it is preset.) 

+++++ (yin) ? Y 

Rev:+++++ 

> 

CID Deleting the dial number 

>DAL CLR 

Now: = 
Dial Number Clear (yin) ? Y 

> 

20. MAX: Maximum value transfer 

(l) Sending the latest maxi.mum values 

>MAX 

ID: AKA001 ------------ ID number 

[Now Rec. event 132) -------- Current number of recorded data (000 to 999) 

01]97-0f'r17 14:20:29 Earthquake (Gal) -- Recording start time, and earthquake/calibration 

CH1: 0012.3 CH2: 0024.4 CH3: 0009.1- Maximum values of components 

CH4· 0000.2 CH5: 0000.3 CHS: 0021.4 

CH7: 0000.2 CH8: 0000.3 CH9: 0021.4 

(2) Sending the last ten maximum values 

>MAX All 

ID :AKA.001 
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(Now Rec. event 132] 

01]97-06-17 14:20:29 Earthquake (Gal) 

CH1: 0012.3 CH2: 0024.4 CH3: 0009.1 

CH4: 0000.2 CH5: 0000.3 CH6; 0021.4 

CH7: 0000.2 CH8: 0000.3 CH9: 0021.4 

02)97-06-1714:13:08 Earthquake (Gal) 

CH1; 0010.6 CH2: 0012.4 CH3: 0005.9 

CH4: 0025.3 CHS: 0008.6 CH6: 0001 9 

CH?: 0006.3 CHS· 0024.1 CH9: 0031.4 

10}97-06-17 14:17-59 Earthquake (Gal) 

CH1: 0007.5 CH2: 0008.9 CH3: 0012.5 

CH4: 0006.3 CHS: 0024.1 CH6: 0031.4 

CH7: 0002.6 CH8: 0009.4 CH9: 0002.6 

(3) Deleting the maximum values 

>MAXCLR 

ID :AKA001 

[Now Rec. event 132] 

Maxlrmm Data Clear{y/n) ? Y 

Now Maximum Data Clear .. 

> 

21. ATD: Dial line 

The ATD command checks and/or changes the dial line on the SMAC-K side. 

ATOP: Pulse dial 

ATDT: Tone dial 

ATOO: ISDN(ATD) 

<D Checking the dial line 

>AID 

Now:ATDT 

> 

~ Changing the preset dial line 

>ATOP 

Now:ATDT 

Rev: ATDP 

> 
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22. BAU: RS-232C transfer rate 

The BAU command checks and/or changes the transfer rate of the RS-232C (RS-1) 

communication port of the SMAC-K. (Do not specify any other baud rate than shown 

below.) 

BAUl: 38400 bps 

BAU4: 4800 bps 

BAU2: 19200 bps 

BAU5: 2400 bps 

(1) Checking the transfer rate 

>BAU 

Transfer Rate 

Now: 9600 Bit/Sec 

> 

(2) Changing the preset transfer rate 

>BAU1 

Transfer Rate 

Now: 9600 Bit/Sec 

Rev: 38400 Bit/Sec 

Communication End ... 

e 

BAU3: 9600 bps 

BAU6: 1200 bps 

-t++ATH0 (Modem communication disconnection command] 

When the transfer rate is changed, communication ends. To communicate with the 

SMAC-K again, make the transfer rate of the receiver equal to that of the SMAC-K and 

execute communication according to the use environments. If an RS switch or the like is 

connected between the SMAC-K and modem, it is also necessary to make its transfer rate 

equal to the transfer rate of the SMAC-K. 

~3. ECH: Echo 

The ECH command checks and/ or changes command echo. 

(1) Checlcing command echo 

>ECH 

Now: Echo on 

(%I Changing preset command echo 

>ECHOFF 

Now: Echo on 

Rev: Echo off 

> 

If command echo is deactivated, it is impossible to conflffil an input command. Thus, 

input a correct command with care. 

>ECH ON - (An input command is not displayed when ECHO is set to OFF.) 

Now: Echo off 

Rev: Echo on 

> 
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t24. VER: Software version 

The VER command sends the version of the software running currently. 

>VER 

Program versions A/0: 1.07, MPU: 2.00 

~5. CAM: CAL mode 

The CAM command checks and/or changes the calibration mode. Four calibration modes 

are available as shown below. 

CAMO: Rec/ Auto off Data recording on the IC memory card is deactivated and 

automatic calibration is deactivated in calibration. 

CAMI: Rec on · · · · · · · · · · · Data recording on the IC memory card is activated and automatic 

calibration is deactivated in calibration. 

CAM2: Auto on · · · · · · · · · Data recording on the IC memory card is deactivated. and 

automatic calibration is activated in calibration. 

CAM3: Rec/ Auto on • • • • Data recording on the IC memory card is activated and automatic 

calibration is activated in calibration. 

(I) Checking the CAL mode 

>CAM 

camO: Rec/Auto off 1: Rec on 2: Auto on 3: Rec/Auto on 

Now: Rec/Auto off 

> 

~ Changing the preset CAL mode 

>CAM3 

camO: Rec/Auto off 1: Rec on 2: Auto on 3: Rec/Auto on 

Now: Rec/Aulo off 

Rev: Rec/Auto on 

> 

"'26. DEL: Delete last ftle 

The DEL command deletes the last file recorded on the IC memory card. However, it is 

canceled if the remaining capacity of the IC memory card is reduced below 10%. (Use the 

MCL command.) 

>DEL 

Not Found Delete Flle !! (Remaining capacity of IC memory card is 100% or below 10%.) 

>DEL 

Delete File No. 1 (yin) ? Y 

Please Wait ... (Wait time depends on the length of the re~o-rding time.} 

> 
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*'2:1. DLY: Delay time 

The DLY command checks and/or changes the data delay time. (00 to 60 seconds) 

(l) Checking the data delay time 

>DLY 

Now: 15 Sec 
, 
® Changing the preset data delay time 

>OLY10 

Now: 15 Sec 

Rev: 10 Sec 
, 

~. SAMP: Sampling frequency 

The SAMP command checks and/or changes the sampling frequency. 

SAMPSO: 50 Hz, SAMP100: 100 Hz, SAMP200: 200 Hz 

<D Checlcing the sampling frequency 

>SAMP 

Now:200Hz 
, 
(2) Changing the preset sanipling frequency 

>SAMPSO 

Now: 200Hz 

Rev: 50Hz 
, 

*29. TAY: Average trigger 

The average trigger is the moving average of l6•point data sampled at 200 Hz used for 

trigger level judgment. The TAV command checks and/or changes the level or average 

trigger. rtAV ON: Average, TAY OFF: Level) 

(l) Checking the level or average trigger 

>TAV 

Now: Level1 
, 
(%1 Changing the level or average trigger 

>TAVON 

Now: Level1 

Rev: Average 

>TAVOFF 

Now: Average 

Rev: Level 
, 
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•30_ TCO, Trigge,- channel (ON/OFF) 

The TCO command checks and/or changes activation and deactivation of the trigger 

channels. A maximum of three channels can be activated. If the trigger mode is set to 

ANO, select two or more trigger channels. 

(l) Checking ON/OFF setting of the trigger channels 

>TCO 

Now: Trigger ch1 on 

Trigger ch2 on 

Trigger ch3 on 

Trigger ch4 off 

Trigger chS off 

Trigger ch6 off 

Trigger ch7 o1f 

Trigger ch8 off 

Trigger ch9 off 

> 

® Changing ON/OFF setting of the trigger channels 

>TC01 OFF 

Now: Trigger ch1 on 

Rev: Trigger ch1 off 

> 

-SL TRG: Trigger mode 

The TRG command checks and/ or changes the OR or AND trigger mode. 

OR ; Data recording starts when the level of one component of any one selected start 

channel exceeds the start level. 

AND: Data recording starts when the levels of two componenb of any two selected start 

channels exceed the start level. 

If the AND trigger mode is specified, select two or more trigger channels. Data recording is 

not triggered if only one channel is selected. 

(1) Checking the trigger mode 

>TRG 

Now:Or 

> 

12) Changing the trigger mode 

>TRGAND 

Now: Or 

Rev: And 

> 
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"32. RSCS: rts/cts on/off 

The RSCS comma.mil checks and/or changes the RS/CS flow control of the RS-232C port. 

(If the flow control is changed by this command, it is also necessary to change the modem. 

The RS/CS flow control is activated by default.) 

(l) Checking activation or deactivation of rts/ cts 

>RSCS 

Now: Rs/cs on 

> 

~ Changing activation or deactivation of rts/ cts 

>RSCSOFF 

Now: Rs/cs on 

Rev: Rs/cs off 

>RSCSon 

Now: Rs/cs off' 

Rev: RsJcs on 

> 

~. CAT: Calibration time 

The CAT command checks and/or changes the calibration time. (15 to 99 seconds) 

(I> Checking the calibration time 

>CAT 

Now: 15Sec 

> 

(2) Changing the calibration time 

>CAT30 

Now: 15Sec 

Rev: 30 Sec 

> 
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•34_ CAC: Automatic calibration time 

The CAC command checks and/or changes the automatic calibration time. 

(j,) Checking the automatic calibration time 

>CAC 

Now: 00:00:00 _,.. {00 hour, 00 minute, 00 second, •,,...: Everyday) 

> 

(g) Changing the automatic calibration time 

CAChh mm:ssLk(week=0:Sun l:Mon 2:Tuc 3:Wed 4:Thu 5:Fri 6:Sat 7: Everyday) 

Space 

>CACOS:00:00 O 

Now: 00:00:00 ...... 

Rev: 08:00:00 Sun 

> 

*35. {DN: ID number (Site number) 

The ION command checks and/or changes the ID (site) number. 

Q;) Checking the ID (site) number 

>IDN 

Now: AKA001 

> 

® Changing the ID (site) number 

IDNIAKA001 ... (Specify a new ID number within 24 characters.) 

Space 

>ION AKA002 

Now: AKA001 

AKA002 (yin) ? Y 

Rev:AKA002 

> 
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38. POWD: Power failure time 

The POWD command displays the time when 100 VAC is cut off as shown below. 

>POWD 
................. [ SMAC-K]"""" ......... .. 

- Akashi Recording System -- Model SMAC-K --· - IC Memory card Max. 1 OMbyles -· - Delay limes Max. 60Sec --- Communication System --........................................ - ..... 
97-06-18 13:34:17 Wed (Send time) 

10 : AKA002 {ID nw:nber) 

97-06-15 00:00:00 Sun (Power failure time) 

.., AC100V Down .. 

> 

39. STD: Status (with no directory) 

The STD command sends the status of the SMAC-K. It does not send any directory. 

>STD 

For the status to be sent, sec 11 "STA", 4). 

> 

*40. ADOF: Execute A/D offset 

The ADOF command adjusts the offset values on the A/D converter side (including the 

sensors and amplifiers). Note that the SMAC-K may be activated after executing the 

ADOF command if the offset values have shifted remarkably. 

>ADOF 

AID Offset Adjus1(y/n) ? Y 

Please Wait.,. (Wait for about three minutes.) 

> 

*41. DRST: Reset A/D 

The DRST command resets the A/O converter and terminates communication. 

>DRST 

OSP Soft Abort(y/n) ? Y 

Corrmunicatlon End(y/n) ? N 

>ORST 

OSP Soft Abort(y/n) ? Y 

Communication End(y/n) ? Y 

+++ATHO (Modem communication disconnection command) 
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*42. FULS: Pull scale 

The FULS command checks and/or changes the full scale of the SMAC-K. (This is a 

maintenance command. Do not change the full scale unless necessary.) 

(1) Checking the full scale 

>FULS 

Now: CH1 2000 

CH2 2000 

CH3 2000 

CH4 2000 

CHS 2000 

CHS 2000 

CH7 2000 

CHS 2000 

CH9 2000 

® Changing the full scale 

>FULS11000 

Now: CH1 2000 

Rev: CH1 1000 

> 

*43. MDMC: Modem initialization time 

The MDMC command checks and/or changes the modem initialization time. 

(l) Checking the modem initialization time 

>MOMC 

Now: 11:10:00- (11 o'clock, 10 minutes, 00 second -: Everyday) 

> 

(11 Changing the preset modem initialization time 

MDMChh:mm:ssi:ek(week-0:Sun 1:Mon 2:Tue 3:Wed. 4:Thu 5:Fri 6:Sat 7: Everyday) 

Space 

>MDMC08:00:00: 0 

Now: 11:10:00 -

Rev: 08:00:00 Sun 

> 
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*44. RCD: Forced recording (activation) stop 

The RCD command stops recording on the IC memory card and activation forcedly. When 

the RCD OFF command is executed, operation will not start until the RCD ON command is 

input. Be sure to issue the RCD OFF command before connecting or disconnecting a 

memory card. Once the RCD OFF command, be sure to issue the RCD ON command. 

(D Checking the forced recording {activation) stop status 

>RCD 

Now: Recording Enable 

> 

(2) Stopping recording (activation) forcedly 

;,.RCOOFF 

Now: Recording Enable 

Rev: Recording Disable 

> 

G) Canceling forced recording stoppage 

>RCDON 

Now: Recording Disable 

Rev: Recording Enable 

> 

*45. SWEP: SwCf!P check 

Th.e SWEP command calibrates all components at a gravitational acceleration of 100 gal 

using 0.020 to 51.5 Hz sweep sinusoidal waves. It takes about three minutes. However, 

· calibration is not executed at low frequencies, in particular, for the reason of the start fll.ter 

characteristics, and parts of data are not recorded on a memory card. {Writing on a 

memory card depends on the setting of the CAM command.) 

>SWEP 

Now Sweep Calfbratlon ... 

> 
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48. INIT: Initialize all settings 

The !NIT command resets all set value, to the initial values. (Be sure to execute this 

command after some changes are made in the application software.) 

>!NIT 

Parameter lnitial(y/n) ? Y 

> 

49. BOOT: Boot ROM/application start key 

[AP]: Application 

lMO?fl: Monitor 

(]) Checking setting 

>BOOT 

Now: [AP] (Application is selected.) 

> 

(%1 Changing setting 

>BOOT MON 

BOOT set to [MON] (Changes the application into the monitor.) 

> 

If the SMA.C~K is reset under the condition where (MON] is selected with the BOOT 

command, the boot ROM is activated but the application software will not start. In such a 

case, type as shown below to start the application. 

>,J AP!, 

•so. Fl.TD: Set filter 

The FLTD command selects a digital filter for data recording. 

FLTD0: Digital Filter Pass (The frequency response is between DC and 30 Hz.) 

FLTDl: Digital Filter 0.02 Hz (The frequency response is between 0.02 and 30 Hz,) 

(l) Checking setting 

>Fllll 

Now: Digital Filter Pass 

> 

® Changing setting 

>FLTD1 

Now. Digital Filter Pass 

Rev: Digital Filter 0.02Hz 

> 
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51. RELL: Set celay .;gru,l 

The RELL command sets alarm &ignala to be output from the ALARM terminal. 

(1) Checking setting 

>RELL 

Now:O 

> 

(2) Changing setting 

>RELL1 

Now:O 

Rev: 1 

> 

The relays function as shown below: 

ilWl 
• Start relays (ALARM 1 & 2) 

ON 

OFF----i------i-< 
Powtj' On j $tart jFa1lt occurs 

e--------i ' 

• Alarm relays 

ON 

I Initializing Recording 

(ALARM3&4) 

! ; 1. ·1 

OFF---•1-----H,1------+----'· • j l I Powei On $tart :Fa~lt ocyUrS 

,; -1-ru-.ti-. ,-Jizi-.n-g--i >--R-e-cor_din_' -.-..;i i10 sebonds 

mu 
• Start relays (ALARM 1 & 2) 

ON 
' 

OFF------i ) 
Powet, On ~.

1 
tart : Fali.lt occurs ._ ______ ! i, 

l Initializing Ref::ording 
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• Alarm relays (ALARM3 &4) 

:: __ ....j, 

Powef On 
'---~ 

Initializing 

i . ..---1 

~tart Fa1flt OC?Jrs 
<-------< ,____. 

Recording ilO sel:onds 

NOTE: When RELLl is selected, the relays are turned off instantaneously when the SMAC

K starts up after initialization. 

An alarm signal is output only when fault status continues for ten seconds or more. 

It is not output in the case of power failures or other instantaneous faults. 

Status 

ON 

Fault n' 

Normal ---!., -'===;;• --7... _ ______,. 
i;,en secon&f !Ten second:.: 
! ! ' ,·----
i i Alarm signal 

OFF 

The relay operations shown above assume that the jumpers JPS to JPS are set to NC 

!normally close). When the jumpers are set to NO (normally open), each relay functions 

reversely. 
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•52. SHDN: Shutdown time 

. ;;;. -··· 
-••H ,.,.,. I 

VRJ VR2 VR3 

The SHON command disconnects the line automatically if no-connection status lasts for a 
preset period. f'The no-communication status means a condition where no data is sent or 
received.) 

(I) Checking setting 

>SHON 

Now: 20 Min 
, 
~ Changing setting 
>SHON5 

Now: 20 Min 
Rev: 5 Min , 
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53. RMOD: Switch recording mode 

The RMOD command switches the recording mode. Three recording modes are available 

as shown below. 

RMODO: Not Overwrite (Non-overwrite mode) 

No data is overwritten in this mode. Data recording stops when the remaining 

capacity is reduced to zero. 

RMOD 1: Overwrite to Old Data {Oldest file overwrite mode) 

When the remaining capacity becomes insufficient, files are overwritten ~ 

sequence from the older ones. 

RM0D2: Overwrite to Minimum Data (Minimum value file overwrite mode) 

When the remaining capacity becomes insufficient, files arc overwritten from 

those with smaller values, which are judged from the composite values of CHI 

to CH3 {(CH1 2 + CH22 + CH32) 1l2). 

(D Checking setting 

>RMOD 

Now: Not Overwrite 
> 

@ Changing setting 

>RM0D1 

Now: Not Overwrite 
Rev: OVerwrite to Old Data 
> 

5) Default Value List 

6 TCA Not call 
13 SET B.OGal 
15 ECT 60Sec 
18 BCS CRC(1024\ 
21 ATD ATDT 
23 ECH on 
27 •LY 15Sec 
29 TAV Level 
31 TRG or 
33 CAT 15Sec 
35 IDN AKA001 
42 FULS 2000Gal 
44 RCD Recording Enable 
47 ZERO s c. Tri er 
51 RELL RELL0 
53 RMOD Not Overwrite 

9 PSW AKASHI ,. STP 4.0Gal 
17 TRE Eo 
19 DAL ·---· 
22 BAU 38400Bit/Sec 
25 CAM Rec/Auto off 
26 SAMP 200Hz 
30 TCO Tri er1~3 on 
32 RSCS on 
34 CAC 00:00:QQ-· 
36 ATC ATZ98, ..... ATEO. ATQ1 AT$S 
43 MDMC 11:10:00 .... 
46 STRG X1.0 
50 FLT• Dioitat Filter Pass 
52 SHON 20min 
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