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Source Process of Earthquakes as Deduced from
Long-Period Seismic Body Waves

1. Distortion of Long-Period P Wave-forms

By Tsutomu SASATANI
Department of Geophysics, Faculty of Science, Hokkaido University
(Received August 23, 1972)

Distortion of long-period P wave-forms due to the passage through the mantle, crust
and instrument is investigated. Impulse responses of the mantle- and crust-seismograph
system are calculated for several mantle and crust models. The time duration of the
first-half period and the general shape of impulse responses are not affected by the dif-
ference of crust models except for the crust model with thin, low velocity surface layers,
while the peak amplitude is considerably affected by the difference of crust models. The
time duration of the first-half period, the general shape and the peak amplitude of impulse
responses are strongly affected by the average attenuation @ within the mantle.

The synthetic seismograms of P waves are constructed by the convolution of the
source function which may be approximated by a simple pulse with the impulse response
of the earth-seismograph system. As the pulse width increases, the time duration of
the first-half period increases. The general shape of P waves is not greatly affected by
the difference in the fracture patterns, that is, the pulse forms. The synthetic seismo-
grams of P waves from the superposition of two pulses which may represent the mul-
tiple shock or the first and later arrivals are also constructed. These seismograms are
useful for interpretation of complicated P wave-forms.
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B, & FARER s X OB OB 2 b RBEAEYHE T 5P 88D bh, BiRcH
THEMFNR L ODEASENKRE CHL NI D2 H 5. BoLLINGER (1968, 1970),
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WO 6, —7F, BEN-MENAHEN et al. (1965), TENG and BEN-MENAHEM (1966), %5k
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¢ KHATTRI (1969) 135 SIS AE O B BRI b T h T hEFRABYHEL Tuv5. X,
Kanamor: (1970 @, b) 35 X ¢ ABE (1972) 135 i © waveform equalization method
HHOERERBMEOREABLYHEEL T 5%
BEDHABERII< Y b, 25 A, B LOBNESYEET AEC AW ARER
¥ETE. —H, TV, 7TFALOEELT 7=y 2 e ER R THIER O & ICHLE
DHDHZERMBN TS (BRUNE, 1969). b, BETXCORUATO 7 7 A FER
Hbnitito TWabiFTiddiy. ChbOAEERL T, BEERICKT 2REH P kO
M b BICAR DR LT 5 MCKRDO 2 ODHEXWO LR L TR LERH D LB L
.1 ~v b, 73 AEEOHERBBCE OBREREY S 50T 2) BECHTS
HRPNEBI NP D EDHFE, EORCRIFEIRDMNT

L, BEEH IR TV AHEOMEIMY: (multiple shock) (Wyss and BrUNE, 1967, OIKE,
1969, Fukao, 1972) & X CBEMBOBAHCEE TS LEDH 5 later phase 7 E W L B
WO O T L M # R E H & 1770 - 7.

S

II. &
S CTIIHEROEFEIRICEI L T, HBkE Blfli 8% linear filter system & &g U7z, linear
filter system = >\ T O 1L BEN-MENAHEM et al. (1965), Mikumo (1969), I X O° Fukao
(1970) 122 5 T bL BB AT B4, WHOBIICS 2 sBEEWABIBLREE
IR T
HuEk & BlBIEHEE % linear system & &7, BRI h5& P ¢(t) 1XIKD convolution
Aintegral T5-2 Hh 5.

0= ne)fu—aas (1)

S OC, f@) BB, A1) 1L system OB (impulse response) T, FRULKAT
EbIhb.

h(ﬁ=:7%;STwII@0eW‘dw (2)
H(w)= Hy () Her (@) Hins () (3)

Z 2T, H(w) ik h(t) © Fourier T, Zhik Hu(w), Her(®), Hislw), ThEh=<v b
ey 75 A L, kB L UBBEHR O HFZERI L (complex transfer function) DFTRHLI WD,
<~ v FADEREBE Hy(o) RRD 20O IREDKEE L TEbLEI RS,
Hy (o) =G-Han(w) (4)
2T, GBI AL T B M SRR 23 D 12 X D DO 2 FE 3T (geometrical spread-
ing factor) T, ThiIXKOKXTH 2 b5 (Honpa, 1962).
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_ _L LrUn sin i/L
G=x" d4

R 0sVs sin d-cos i,

(5)
ZIT, p R, vIdEE, (irAHA, 4 ei%;?%féﬁ%&, R IHEROPET, F2F h 0
REhENEE, wERxELT
Han(o) iz~ v b A NOFEBBAEEC L D ORBAYELTEHTEFRI KON TEZ R
% {(MikuMo, 1969).

Hyx(0) = exp(—oT/2Q) exp(—inT) (6)

2 .
2= gtew = 75 700 )
NT=rfv@ry, p=7Usini,

CCT, TikER, Q RBEESSBIA T TO ray,s I 2 PHORINOE (quality fac-

tor) TH 5.

7 7 A b DEEBE Her (o) 11 THoMsON-HASKELL matrix method (HAsSKELL, 1962) CEHE

T 5.

BRI B OEERK Huslo) kDX THE 2 bh b (HAGIWARA, 1958).

i’ M
HINS((U) = m‘ ( 8 )

Alw) = (0*— wf) (0 — 02) — deg ey (1 — %) ?
B{w)= 2w [sg(wz— @)+ ¢ (w? —a)g)]
ZTT, wy=2r/Ty, w,=2r/T, T, Ty, Ty 3FNFhIET, galvanometer DEH FH, <,
& VIIET, galvanometer DIRFEFEEL, o i coupling factor, M (3223, L ToHE

xm*ﬁi H T T 1 ‘1 * T T T T —‘
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Fig. 1. Transfer function of the earth-seismograph system.
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Vo fd T i R R B (WWSSN) & MBS BR g R s\ Tk, To=30 Xl
15 sec, Ty=:100sec, ho=hy=10, ¢?=0, M=375~6000 TH 5.

P EFRFRDOEEBED 1 % Fig. L w7

2) ROBEHIRICRT Akt DHEC X - TREL 7

h(f) = —2-1;5: H(w) e do

1 S"”z

T Jo,
1 vyt dwg/2
=23

wg—dwg/2

H(w)

cos [wt—¢(w)] dw

H(w)

cos [mt—tﬁ(w)] dw

sin [dwq(t—£4)/2)

H((l)) A(Mg (t - tz)/Z

dw;

cos (W t—w;Ty) (9)

1
~r L

22T, |H), ¢ ik Ho) DFEERS X OMBEOR S hiikRbL, r=9¢0) o, t;=00(0)
dw)i 1k % Fh phase delay time, group delay time & /(Fi. % 3 D Tdh 5 (Akr, 1960, M-
KUMO and AKI, 1964). do; (3 EE T FRBEEO5Ev FIET, Z 2Tk do;=0005
cps U7z ok, FHREL R EHH L 0005~05 cps TH %.

DAt &b Pl A2 B (L Z 2 BHREL T, () 77 A +HHE, @ ~vibro
JemtE M E, 3 BEEBO 3 onEL LIRS,

Kz, 2hb 121 D0BERNEIEOBILICE 2 5B LT L. kit EIZ WWSSN
D& AAER (To=30sec) D P £ TEIRT IOV TDRITe - T2,

L. 93X MEEICKBHETOEIL

75 A MEBRCY AEBEOELI oW Tk 3 Tt HanNoN (1964), BEN-MENAHEM et al.
(1965) %5 X 0 Mikumo (1969) 12 & - CHBHICAB T 5. HANNON (1964) (1B 0 B
BrET Y2 5 A OEBC AT IR, HCRBOWERBC X 2WBOE(ICO-TH
UTwab. Lsl, Z27AFDOEBNADIRIERN BTV & &, HETOEELE
BL TWenWwDT, ZORRILERMCIERTH D2, SEOWARECEE L T
7o,

BEN-MENAHEM et al. (1965), Mixumo (1969) i1l 7 5 2 + =51 & WWSSN 0 £ B
WEHOEERBIC ST OWMBIEERTHEL, 752 VBB X 2B OE (LA T~
ZL T, PHEMEECHBHOB®IC L - TEE 55, peak DIRIES X OVEHORE) X
7 7ALDOBREEEBICE - TRELSHBEIRDEWORE B Lo, TORBIZERKT
HY, SHEOWRBEXHEL T 2ILEIARTH5TH 5.

TIT, EFRILTEND 4 gi22onT 7 724 MBEIC X 2B E L b Rkl &
HEWCHAN . e~ v P DEERB A EECANILNT, 75 A+ EBRGHBROE
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Table 1. List of layered models.

Layered model a B e H
(km/sec) (km/sec) (g/cm?3) (km)
6.28 3.63 2.87 37.0
unilayered model, HASKELL (1960) 796 4.60 3.37 .

. . 5.10 295 2.60 1.0( 3.0)
umla).fered model with surface low 6.28 263 987 36.0 (34.0)
velocity layer-US1, (US2) 796 460 3.37 -

. , 3.00 173 2.00 1.0( 3.0)
umla}-/ered model with surface low 6.98 363 087 36.0 (34.0)
velocity-layer-US 3, US4 796 460 337 -

6.03 3.53 2.78 22.0

6E, PRESS (1960) 670 3.80 3.00 15.0
7.96 4.60 3.37 —

6.03 3.53 2.78 22.0

6.70 3.80 3.00 15.0

7.96 4.60 3.37 13.0

i 7.85 4.50 3.39 25.0

6EG (low velocity layer), PRESS (1960) 785 A4l .49 50.0
8.00 441 3.45 75.0

8.20 4.50 3.47 50.0

8.40 4.60 3.50 —

6.10 3.50 2.70 11.0

Standard continental crust 6.40 3.68 2.90 9.0
Fukao (1970) 6.70 3.94 2.90 18.0
8.15 4.75 3.30 —

-5

Unilayered
Haskell (1960)

H=27 km

Fig. 2. Impulse responses of the crust-
seismograph system for HASKELL uni-
layered models with crustal thickness of
27km and 57km. Arrows indicate ar-
rivals of the SV phase converted from
incident P wuve at the base.of the
crust.
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FEAMOR A YT R L nEHRIEE TR R B L 2. FHEERLI2 7 A FEF 4D layer
parameter % table 1 (27”73

1. 95X MOBEXCEIHFEORLL

235 ADOBECY BEBOB(LEIND 7o HaskeLL (1960) D—@x F ALK TEL
DEIHN 27km & 57km OEFEHITOWTHEL 4 (Fig.2) ZTofFERYHRBL, Fl—-70
HHREELEDTE- R BEIR I ABDI W &b, o, 75 A+ DERTP
Pt SV HICHEBEL L ORA~OBFERZINEI L L PCENTL 5.

2. MEBCEBIREBOEL

HEBIZ Y 5EEOBEAR TS o1, Haskell (1960) 0—@ = 7L O R P g
£ 5.1 km/sec, 3L 0 1.0 km/sec D@H/EX 10km, L 1830km LB\ TEHEL & (Fig. 3).
FoEL, 75 A b EFEDOEXTITkmiZROL 512l 7

HWEBO PIHEE 5.1 km/sec TEDE I 1km (US1 25 ) DBE, BHITE 1<%
DEBERZF e, HERBOEI % 3km (US2 =7 1) w5 L/ & Ao EE
DBEBLRTL S FhEL, HF4bE L Tik5lkm/sec B L » TXBEFMEZT Tk
WEB 2B MEBO P PEHEEN30km/sec TEDEX 2 1km (US3 = 7)) OB& b F
IHEHD ZOHEETTIRNN, HRBOEI X 3km (US4 71 T2 LW, RIBELD
CEDOHELZRELZT B Lpibnd. Bl -7 ORBIIMERYEIRNVEFLEN
THLSEWAL, SLEWHOVL LMD LIRH T rif o U] B0 (& h & L% THIE)

Unilayered model with
surface low-velocity layer

Unilayered model with
surface low-velocity layer

10sec.

-5
-5

Fig. 3. Impulse responses of the crust-seismograph system for HASKELL
unilayered models with a thin, low-velocity surface layer.
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DOEFEW) L) AEL D, BBEERCHE D KEWERANOENAELRS. 2R
BIMER OB I AW RO 1/4 YT 5 FAEHET 5.

LEDZ &pnb, BCEREDOENERPL Y OEX TEETLIHE, BHEIARE {ELT
LT EMNbhD. EEFOREIDHMEBEDO <

=2F .~ F2RETLHHECL ZOACHERT
DUBENRD B, i
10~
3. EBIYVPMILOEBERERICKBIBEFEDOELR
L~ r rOEEEBC L DEV OB Y 6E ——
HANB T, K 5 6EG ------
ANDIeoE, EEEEEHT L7 v 6EG 57 (Low-velocity layer)
LIEREBEE X7~ F 4 6E (Press, 1960) Press(1960)
oW TEHEL 7o (Fig. 4).
FORRERD L, BEEBEFETHET L = -
DFRLTHCEL -7 DIRBAWAT S
7, ERLSMCEE OET AL RN S &8
b, -
4. ASACLBZHEOEL
_ . . Fig. 4. Impulse responses of the crust-
7 7 A DEBEND ASADENT I BT seismograph system for model 6EG
DEALH F B 7= ic = 5 1 6E (PrEss, 1960) with the low velocity layer in the
upper mantle and model 6E without
AL, ASAN10° 30°, 50° DBAFITOW the low velocity layer.

THHEL 7 (Fig.5).
AHERRE D E & LITEBIEL T2
(AgH 0=10° D & — 7 DIRIFICK L T 0=30°
0=50° DIFMEHIL 10:9: 7 TH %) », ¥EHL
HOZALEA DT, HCHBOFFHMiT L D T
AHBIZOWTHEL TH 5. 5+ fé 30"
7 5 Ak DIEREND IS DN ER S 3 T
CBARL Tuwb. Lied-T, 7372 &I
B+ AR h EREE X 2B OE LT ADR
F, RRIRBEORENRLLIDOLTHE LT L
X 5.
5. V3 XMBELCKIRBOE(L

FRD 7 FAPEFAOMTE 2T ET I

6E
Press (1960)

-5

Fig. 5. Impulse responses of the crust-

DONWTRERHE YT o Ry T LB L seismograph system for model 6 E for
incident angles from 10° to 50°
WORRITTIE 5.



1) MEBCEEOENEIADEDDBEITCTHFELTWDZ753AMNETAEYBVTE 572 b
W, BLASHATIR? 52 MEEDE, Tihbhb, 2KDOEE, £B5 4 —2DE kX
R~ v y VERERBORFR/ILENEHEFRCEL DHEIE LA . T, FIEOF
At ED s 5 A+ 27 A2 THFEETHD. Lal, Fle—7oREIEZEEFLIL
Y ERE OB D B.

Q) WRCEEDCESEINRDVDEITHEAETAE S, N2 TR BCHELILE—270
RIRLWEOXBHOLL LT HELELKE LEELZTS

IS OEFIEEEMTILHIE © BEN-MENAHEM et al. (1965), Mikumo (1969) Dk & —3K
T 54, EHEAX D BEIC - .

IV, T2 MLAOFREEHNHECRIRTEORIL

< FADEERH (4)5X) D geometrical spreading factor LRI IC D 2B R L T
IR E 5 2 o\ FRT, TIZTE< Y A DOFEMEAEE IR L o Q HOE VI L
LW OB DTN B,

7/PwW®Q@®ﬁé%%h%?%ﬂ%@%<@kkioftéhfh6(%i@
ANDERSON et al., 1965, Mikumo and KuriTa, 1968). F#Ho Q OfFiiEEIIt+0 Q =5
MDA T (ﬂit@%f‘;}&ﬁfwuf;wbi i ¥/ 7o b ©=1500, 1000, 400 L L TH+hFh
COWTHEL (Thbo € OfEIE>V Tt GUTENBERG, 1958, ANDERSON et al., 1965 %
B 2). 72721, geometrical spreading factor ¥ L OV ER 7 KX B YA fEAREL T—F
2Ry, 75 A S L LTk Fukao (1970) O V78R = F AR BAL, TXTOEE
B & & e BRI E 2L o (Fig. 6).

0=1500 & 1000 DEAITDNTIL, E 1 & — “ﬁ
7 DR DT MCRR D Z L PAMCTE O
BCHLEEALRT, ik Q= OYE LT
LAERUTHAD. Lal, @=400 054, 2 "
FOWDOBNNKRE D&, BREAESTS
(Q=1500 DRI~ TH 1/2) 1203 Ce &, %)
BoOYREMARC KD E LD L D
HiITs {7 b.

Thnnb, QoI X » THBIIKE S HE 10 sec.

ZFBHE2bhh. QO DEITMBEOEX,
BRI L > TELTZ0T, FRIKLV Fig. 6. Impulse responses of the earth-
BRRIEHEES L Vo DR R T < C & NE seismograph system for various 0

values. Tt is assumed that G=0.779x
b, 10-%cm-! and T=670sec.
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V. BEB#MICLIEFEOEE

BEEK, b2 ThicBRLCER 5 2~
= (P2, MiIBOEX, BEOGEREERL) KX
B OB Lo THY, § T BoLLiNGER (1968),
MikuMO (1969) Iz X » Tinde h < b L L FANDB R T
5. FRT, ZCTRBEAS A -2 IBEROE
b2V TR EE L, WMBEOEEEREED Bk
later phase KRR L @ TA5 2200 AL L 5
WROEDNTH L bL K HRA.

(1) KT » T system OEBIEE & BIFBIB D con-
volution I % » THAMIEH i EL 7.

1. HBOWENY -~V (CKBREOEL

WEIMIBT Y - TREL, LbZzOMBIRb D
FEEET & vbhTuwb. BEBOBE <&~
LUTKRD 30w % a, Thbick bl oLy
.

1 %5t unilateral fifE2 WiBOEX L XEDOIE W
CHNTHGRELWIBIAMRTELUTE, BER—F
MICEET 2 2 54), 1K bilateral #rE (L> W
T, WERTHEHICEE TS ETL), 3XU2 KT uni-
lateral i@ (L=W C, WER—FRACEETH =5
MY BT HFRERDERAERBIM GEHLL) &
FoEREWY Fig.7, 8, SwmiT. WEsF1rZh
FHOBFBEHRO L ADHIIEBOE X, BEEE,
Wi & By & DAL ERIMRs £ T ¥ h (Hirasawa
and STAUDER, 1965), Th L RIC DLW T I b OEY
BB REL 72 2, 3OFHNTLTH 5.

1 ¢k JC unilateral BB OBE, <L AEIRKEL L
B EMEONAMNRE LB, LRAKCE 1oLk
Bt L CHEOEENAKRE {7 d. 1K bilateral i
BOBETUNDBCBITTA2MIhTNCED
Y8y 7e phase 23\ B 5. 2 IT unilateral BrE O
BE, WL 1KRIT unilateral IEDPFLIZEALY

-5

10 sec,

- & seci

-5

10 sec.

k- 7 sec =

A

10 sec.

Fig. 7. Synthetic seismograms of P

waves from unilateral propagating
fault models. It is assumed that
the fault plane is rectangular in
shape where L is a fault length
and W, a fault wdth, and L» W.
Theoretical displacements of P
wave are shown on the upper
right side.
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10 10+

~H3secr- ~ S seck
5~ 5
~5 10sec. =57 10 sec.
—
Fig. 8. Synthetic seismograms of P waves from bilateral propagating
fault models. 1t is assumed that Ly W.

FLL, R, AAROBILES Th (EL,

AL ARBFEL) IRESET BT THEO
FRAMEESTELY. bbb HA, BE2D
DWrBE 7 AR\ Th 1 KRG unilateral W=
DA LR, A ABOWK & &L THH
DFFAFAIR 72D, HUT, < AR & BB
HomEO¥Ee OBREY H b 2 L DT E
L CRd Tk, @ IniFomehotE
WD BN ABEHEETH Z ENTED
(BOLLINGER, 1968, 1970, Fukao, 1970, MikuMo,
1971).
WTRIELTY, WiBOBE <5 — v D&
12X T, 1K bilateral fiEE> -
T OB Te phase LIS I (LIRS
Rigun EnH T &R, MIESFINTHEOK

2—

Fig. 9. Synthetic seismograms of P waves
from unilateral propagating fault models.
It is assumed that L~W.

HBozrbiIkBORE 4 —vOoRENHEETHALEL LS.
2. EHELE2DDONLICEBRAEOEL @LERD 2 DD/ALIDEE)
B L 7B, 252 -2 21k multiple shock, %5 WWXBRFEHMECHIEET 3 LB H
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—i Iseck— i 3sack—
51 5

5 10sec
-5

10 sec.
||

(@) (b)

Fig. 10. Synthetic seismograms of P waves from the superposition of
two equivalent pulses. Asterisk indicates the second peak.

% X4t later phase (pP, PcP) &% %2 T B,

SUADHE, KEX, W BIOHELAALREE2 L AL OHOFRIER (1 2HiFE) ©
ELTWALARBENRELZLRDM, 22 TRAEL v AR Bsec), MUARXID 250
i A% system AT L A ABROATXE 2 THMOBEILE R/ % (Fig. 10).

HERRNOROZ L2V 5. S ARREAENINEE, Bl L2081 -2 O
HSERTAMCE 2 A AR X BERE bR, TODOCPHEBOERIEARENT LR LD
(Fig.10a). #L 7T, 2V ADWEDILYL LR Y EELNE AL RO AN E R L LEBR
Twh, X, BIRERIEVD, HEFE2 A ADKREIREL L2012 TIRL 54,
F2ALADEDIULL LR DL RLHBEICREDLRT, RCUBOERENEL kBT
BB, LL, A AMRARLS S L OBOFFPIE LD L AFE KM L Ditic b,
R, 1ob 22N ADKEIFRRL AV AD 2L TCHLEDY S B2 TR TH 5 (Fig.
10 b).

BT, BEREMEOERAMP BN ZTRLLAICEERS N BB IHh, multiple
shock I X AL D MR X T 5 (OIKE, 1969, Fukao, 1972).

3. HEULL2DDNNACKEBTEDOEL (B> BHED 2 DO/NILIDEE)

COHBELREEB, FU - AE Bsec), AUAREI (oL, BEEEIH) 2o
DER N A% system IKADL, A AMEZE 2 CEBOELLFH~NS (Fig. 11).
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Fig. 11. Synthetic seismograms of P waves from the superposition
of two equivalent pulses by alternating polarity. Asterisk
indicates the second peak.

A ARIEMN 10 sec AT OHE, F2 L ADFKEOTL LNV EFBHTHZ LR ETH
5. LT, e AERAE, GBS, WEOL BB L 0L AEAS I D H
oL LD (Fig.1lla). ZI5K, 1 OUORBICH L THDIRIEA ME) DA FRID
I EBDTREL LD JW1SFE), X, IUnhbE~DOBITLHI k5.

AAAMEREL BB EE2 AL ADEDLL EN Y BRI - T % £LT, Z0OE
BB 1 A R ERUBED L AD A L 3PS phase NANT EH b 5. L
L, AURHED L ZADATIOHE LIRS TH 2D (Fig. 11 © * {l) OREHE 1 O1Lo
RBCEET 5 bULRkE 3 (Fig. 10b & Fig. 11 ¢ % i+ X).

BRBEORBMPHEBICLIZILIZAOh 2 20LOKELIEEIX, =2 TRLICYE)
LR D A () DAL B 0 LR E B (Furao, 1971, 4%, 1972).

4. BRBEICKZHEORIL

Clb, B~k ONEETS 2000 A X BIETHOEIT DU THNT X o9,
FhbHEELDDERDERLLS.

(1) WEOERIEL L 2AEE &L ICHRT .

2) BEINCWEDOHEHOAINLHEBE AL~ v HETAZ L3V BEETH 5.

(B) WEIOFEM, £ 1w, &, 2 OUORER SITEEMBIC L > TRkELELTS
B, FREEPCELLC2 00 L AL L 5HFOEILIIKREL, BHC L TREL -7
DEBICTHE L A ADERIMEEI NN L HBDOTEETALE R HS. Fig.12
AEFERERC X DIREOB(OBRT AR LILLDOTH S, THILE 1 0 LOEE (A1) it
THLhFh A2, A3 DiRIEL:, ANl 2D ADEHEIX A ARBY, #ET52900
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S RADEHE AL AMBEYELT. O

bREFEEH S & IR DAL OB T Ik DR 3 =
HERAEDR D, 12D 20BE, SR \ N

AT 2 L & b1 A2 ORISR N A3
BUCkE <7eh AYAZ B B8, EET FEERN A2

L2000 2a08E, A AMBRREARL T
b A2 ORI X EEEF ST, AlJA21%
LU AWINTAEECH D —F, Bl
WD 20DV ADBEHITIL, S AHBREO N
Ké&EHIC A3 DIREAMTEICKE B

LaL, 1o AR IR EEDS 22D
SN ADGE, AAS Ay —ADBFHRTE
DTS LinTE w2, Fig. 7, Fig. 10
bbb B A3 DREIT ALIKENTE b 2 4 6 8 10 (cecy

X
i

_, Amplitude ratio

HThE. Fig. 12. Relation between amplitude ratios
HEETAH 2500 AL AT OE LD and time duration z, whicn indicates the
pulse width in case of a single pulse

WTRIZTh TR L DOBEEERHL T source and the time duration between two
BT El S, T b ORI L A IE & T pulses in case of a double pulse source.
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