1

™

m

J @D

A

4L 1 » D

!

x —






L ettt nr ettt er e 1
ettt ettt enane ettt ettt remne e 2
D@D O P 2
2.1 T o@D R PPN 2
2.2 @' @ U i P O — e, 3
2.3 TSSOSO SR PRSP U UUET ST TR RRY” §
B ettt 5
3.1 e et —————— et et at e et e renet et s et et R et et reer e et renere et neereeaennened 5
3.3 O s T T (OO U USSR T TP R TV 9
34 ¢ i < e ————————————————atatet et at et et rreen et e r e e aearerene e 11
B ettt ettt ettt ettt enane s 13
D@D K © 008 S m e —————— 13
AL ettt ettt et e, 13
41.1 B i P D oot e ettt eeee et ettt et eeem ettt etenanas 13
41224329 p2,Q PJ <" D®D K ' 200 oo, 14
A1.3 H" D O €7 @ 2D e ————— 15
A ettt ettt ettt e, 17
A 2. L et 17
422 " >@> e, 18
A3 H' D @€ o B et 19
43.1 ettt ettt eaet et 19
A.3.2 mmO fi ettt 21
433 O I e ettt 23
4.3.4 wmo fi —Cmmi B30 — o 31
4.3.5 wmoO fi e e ———————————— e st et st et eeaetae e erentreneeeaens 32
B4 F S E et 34
5 e —————————————— et e ema e st e e neanneens 35
B.L € fi @ i D ettt ranee s 35
5.2 € M et ettt ettt ettt en s 36
53 ¢ mmi — O T T D o T e 36
5.4 oV ettt ettt e, 37
5.5 i o b T T D 0 T e 38
B e ettt eaet ettt ettt ettt anee ettt 40
....................................................................................................................... 41






" o@>d | «£7 »> < 4 - %] —2#s eo— R
oda % - oo W L= 4 o= 8 L Y%
— 73 8 ¢ |kr8 — 3% 10 n %
R K ~ < abiads— o
Y L Looas.ces Lppoqf=oqes
87 ) @D £|" DmdR: Dd< — L4 - - # %
{—#¢ — L - ™ g 2%]°=54¢s ° @Yt
— - 0= 0 Y%# %] < ™e L < # Nef ©
z|s1—|feo" Dm> - Ll cm> k' mvs AL
ry= 4L o © H' fiPD = ™M=8 o fi L o=y !
By — 4 -8 I e <d < =V 0
— | —=%dzEN]e 2 #| < o o ¥ fiPd—
o= e=m= oo 3 e o 3
| ' o, ' fiPDd— S eZ 6" | mm) Cumi L ™Y
~%1 " 2@y k' owv— =M= =] 5 #| Y
- m= ™M= =49 6 2| Fxm=— L o



2

" D @D w > E J -
2.1 " D@D « P
1977 ~ NASA~ |4 L -4 v e Wem®' 21 N2 o |8
B B EE LI T S I R L LY
7 — L =3 s mml 01 9o r=nfiki A4 ™ - =V
— 8|=|T19— | - «:»T""91—||-eo —
FHe - - %k dssmEmfe e o)
-” .—:TME| — 8 Y8 0 < == —>|If
FENYT TR - H odoie b s :
— ~ |H| 0 oz#ENefe1— &£ AV E-]|s 7
£ e — % LR
"”'-” N «k i »Dd T™s — 4 == %o
bog & Ler]s - — se= oA
/ — #ls A o o,y fiPOL ™yT 5@> . e
—feoco® es L Ao
n < == TMK! ¥ A  _s < AL -
2for— ™ | e i & PR -
F=0%]8 « @) =0 Y Wo
°©o " >@> k' wv | >mdR: D< — | n—%8 K
bonw — < AL - A i s%EHRE e Tfie 0V
A Ys :I'”(Z’S)9
o k! ony | - s = L g -zt uioz2— -
= ERE 0 <o
-7 D®@> w *PBPJ = < =8 Lawrence Livermore —
Orth|F—=i 2> Kk % Fig.2.1- A e VISTAg & «v @9 c1p.8/ —
- o= o woid=ms| ™ o Loaq-
[ = ™ ™9
/oL -i 0Kk | "DJm@mD <4t i »)d ¢ fi =) < #
o o ' fiP)—cF* " 2o "fid e< s v fi 40 —
L o= o o, u' fiPd) = ™=— AL ms —
L J'ETM_”Q



# BERD HEfER 7 7

L—F—Hz3— gty AR gt T &=

Fig2.1 s VISTAq

2.2 @ o, u' fiPd—

o o, ' fiPd— LFig.22 A° FFf = 0 «ti
»O |8 k' wmys 8 — 2 1dde/ —erLs k' wnv|
ind  chi=/— % A emicfr= HY %
Lo k! wvd o yVe%met L —k! mv | %o <« i oL g
s cmi o afK! sy | lamor o % 41 fe-
%o %l L A | rdl <24 % s k! wvr
e e omk afecofr i dr ikt av] 140k v
T T L T S T
Yo = -8 —«ti 0 — %k' myv—<«tidd |4 L o0ns< |
(U avdk oo nferofos/de JEoklav| B f
ot —ssere Wbk svd ekt 3% 5 b5 i —fer o=

%k ' wv — L 13y - A - |F4 L 1<%
% % ©



Magnetic coil Line of magnetic
field

© Plasma

The magnetic field
redirects the plasma
without allowing it
to directly contact
the vehicle.

| Magnetic field push back plasma |

Fig2.2 © o, ' fiPd—

2.3

~idK% ~ [ Vs S oS (uui L MY Z | o
o) ' fiPd-|Ff= L i s%  td=™ 00 clhed ( wi
Ly ~ |H| - F{e o0 % o™ <% <o
= M
LFR— ~ 1 =80 F*" 30 "f <— | e e ' fiPd—

L =™y <% #Neo -l 1= Lnr=sk!ow
v— - <& A YNef| © 1 — 1T 3t | v E- | 2
m 0 = %e = [H - d47om> - - = [H
L J o @ @afio— <™ v HNefou - L s 09
e ad<q 1 <%z % L Ao 81— Ak
™=8" ) @) k' wv— 4L e8 o b " 03 THics— dao=mgo
1 —2 4 < =V o



3

3.1 —
o= ™Y ®L Fig31~ A° 14| R" ehoDFfi~teJs: D«
(PFN)  #Nef| ° « — PFN| ns — ™R ed |4 % Nef ©
fi e fiar | 329 F+ 10 ® 5KV — 0 mmi ¢ fi ¢ fi O dk o=
™Y 9 R| -dfiefiolt— % %Y - Omml i % A
—L vV E-L—#Nofo«ummi ~]| Fig32r Alfer € ©: mmit ¢ mai & ™
VO 4P O wmttCmml | 57 | mm) € umi 2 L % oV L—# Ne| o/
— %1 | 24mne 36mmz =2 fi | 102> fie 1 | 10mmz# Nef °
R charge SW L L 250 mQ
AN—"
1 GO
HV
— coil
| MQ
_'PV;\?&'I N . . ¢ Ny
— charge SW discharge SW
Fig.3.1 —
Fig.3.2 <«f O mmit ¢ mml
|- - L v L Fig33~ A



g - 12000
7 ] — TTL pulse 10000
- [ current
s o N
2 1 {0\ 6000
3 4 0 \_1 :.—:
5 ] r : \ -4000
- 1 I 5
o 2- . \ 2000 £
=] 1 : N E
8 " ‘o . o0
z 0 S . ; P 2000
= o AERERFR]
|~ - ~4000
2 T i T T T ¥ T T T T T T T L T
0 50 100 150 200 250 300 350 400
time (us)
Fig3.3 — %1 < -
Fig.3.3 |} AL Bkv ¥t = A 8000A Al s-|ff= & w8k
Dy — & =My yps ) — Ly = L Alsr|ff=8 ™M=
B— % 1fveane oM ENe % Lwrfiscfg=e
Ommt H I OFF~ QETM-”l—”-J/gJ/s?":rlsi-i < - <— # == <3 J
vde Dmd % L | evdafozs - 0 L res=myo
- —  # Ne| % L A< Fig34r A @' o) ®=fivs 4
Ais-|f == o L e=cgersHBN VO L - %
- L rAars- e LA YNof V o
. Carbon arm
ADARPARY Y FOBE
Mica shield
Target
Lascr ‘—'— { 738 AN IS )

| — s —
10 mm 9 mm

3 mm

Fig3.4 ® o, @afi)



3.2 —

31— — — AL 34=:¢ — AL [Vea -
A < o= 3gF—omi «fiefio3=%[t 165F— «fi o fiQ
3=~ S «fi o fio— | Fig35- A° «fiefin— &
%o A L < |ff =3 L ov EFd]fferode %1 L <%
# %%V °

Fig.3.5 «fi ¢ fio
- - A-” < o= ( pml — AL I\/g AL L= 8 AL
— 10 — 12 - sF4-810 o ™Yo oV 57t - i |
Fig3.6r A% | — ¢ wai | 26mnf 40mne =42 fi 8% - 12

™M= 96 ™,/ 9

Fig.3.6 eV i



3V e @umt i~ | IGBT(ILMBI9OOV-120-50)t =V ©9 |GBT — AL Fig3.7~
A°IGBT| ofi 8 %  # IGBT(1MBI900OV-120-50)| 1200\& @ D
J | £ 20V# Nef ©

Fig.3.7 IGBT(1MBI900V-120-50)

- _— | Fig.3.8~ A°

discharge
charge SW SW(IGBT)

B

discharge L
SW

48V T 165F | R coil
330
Fig.3.8 <V
- | 48v— AL ™=s8 (fiefin — [V — - | 10v-
L - =8 3.3~ @\/ AL TM\/ 9 - A-” - | 8 « fi e fior
Ly k=2 IGBT ~ L J8 2> Ligr =«fiefin— L&~
8 € L s yds™ v 2  aq-e



3.3 o F* 7 2o T

oV Cumi — o F*7 30 Tfid [ VOFig39- Aler ¢ mi 1T
< 10TL A< %ET ThRo™ s %g¥%|cAogFLelTd a4 <F
ro A fsmers it L comi— L opyong
Ve32] umi - A | 1000A< == O S TR (IEU S ARVAC
@®@0.001T WMO.I1T(coil) XI1T 10T
14.0
_12.0 5
Z 10.0
= 8.0
2 6.0
g 4.0
2.0
0.0 ®
0.001 0.01 0.1 | 10

Magnetic field strength [T]
Fig.3.9 —

O s I L Fig.3.10< Fig.3.11~ A ° Fig.3.10r 25™= 8 ( wmi —
L % %t + ofer Y%z %= ™{ o9 V e Fig.3.11|d « mmi - &

1000A Al < %# %d| ® ¢ wmi Yo | 14mm—  # | 1.08T 26mm—< | =%
| 0.62T 38mm—=< | =# | 0.35T< ™e |fe - ¢ wmi 2 1TL % 4] <%
fl/sj— Voo



2.500E+02

t type: Filled co
tted guantity

1.0982

=11 ])

9.6994E-D2
2.9096E-D1
4.8493E-01
6
[

2.500E+0D2

1.500E+02 (rren 1.500E+02 2.8125E+00
Fig.3.10 ¢ mmi — R I i
A 1 1 E 1 5.00E 1 E+01] 1 E 5 E OB 1]
1.08]T]

" 0.62[T]

tance (mme)

14 mm 26mm 38mm

Fig.3.11 ¢ mmi Yolkaidoesg2z— o k"7 20 T

10



34  mml < _

F|9312_||‘el— @\/i-i = L - 8 O o . Q|3K$ L Q\/g

Fig3.12 ¢ wmi —
-4V — L — Fig.3.13- A°
20
18
16
14
- 12
§ 10
g 3
-0.1 3 0 0.1 0.2 0.3 0.4 0.5
time [s]
Fig.3.13 —

11



Fig.3.14|F 4 | —< % 175A Vel —t1<|d mmi — | 05v
ZNef| <5%f VO r8 (mmi — Yo|radoesg#— d=Omm—  #
[V — d Ao

é Omm
-0.1 0 0.1 0.2 0.3 0.4 0.5
: time [s]
Fig.3.14 d=0mm~ %31 —
Fig.3.14|f{ d=0mm~ %1 | — %1t | Ho« & ~= 29.5mT# Nof V ©
3 V 8 d=14mm~ %1 | — %1 | = 19.1mT# 8 d=38mm~ %1 | —
2 = 11.6mT# Nof V ©
v 17.5A% ¢ mai ~ d = # %V #Nof| ©1 4| & « mmi ~ 1000A 4V
< %— - & Table3.1~ A®
Table.3.1 « mai ~ 1000A— % 4|V <%— —
Cumi Y |F— [mm] — %1 [T]
0 1.68
14 1.09
26 0.66
Table3.1F4 & « mmi ~ 1000AL A | < %% %9 8 - 1T ¢

i 2 YL <%yl Ve

12



|
D@D K™ ¥ < —
"DJm@mD <4t i »D $fi =40 — # Nof| EUV ¢ D =
Z)® dDmd) =38 A < o e, u' fiPd- A
%1k s L [ Ve |l i e L =
t YV L myoe # 1YV D@ K %Y — mmO i AL
- | sVIAOFLET=—H" Do« <0/ 4.4 o -
R P T 2
L 1 yo
4.1
41.1 g fi PD
— # -~V EUVe¢ D azd @& dDm@>D — — 4 Fig.4a.1-
A® | —Cumi — L7 >@d>% {8 a4d00p, 1 ys k' owyd
v 3




412 22329 pJ) A" PJ T D@D k' mv

43924 Q eJ | Figd42r oV |feo 500/ —w' @#" fi 2
deesdL m™mye,s _ | [-CH2-CH(C6H6)|n # Nef v |k @ A k' o
v —wmofi| - fi < w0 fi # Noj| © A{™ >@m> | NdYAG™ > ®m
dD#E8/ — o R' ©2 ad Table. 41~ A °®

Fig.42 w' @H"™ fi 4 9 P

Table4.1 Nd:YAG™ >@> —R' 0> o

Number of incident laser 1 beam/sho
Wavelength 1064 nm
Pulsewidth 8.3t 0.3ns
Laser intensity 45 0.1 J
" J@®MI)< D9 P ) — - k' s | i3k —
— o %N VED 2 5 Adis| co™ T dmd k! om
v — | — # tdetddnsa]s
2 41
n e 0 4.1)
< vdl e Ee m] s m| s e s /|" >md —
% Nef © =V NdYAG™ >@> — | Table.4.1|f{ 1.064/m# Nef %
e k' owv— | 41 |Fq 987x10%m3< k{1 < %% %] °

14



413 #' D ©¢7 < 4D

W' D ©@¢7 « D | A k' cvemofid 2 1{1<r|fq8 wmofi

AL < o= 2 % © wmo fi — L t¢ [V Ll-%
O fi Vi Ao #' D0« «a4d# | wmofi — | # Nef|
Sz — w0 fi - o=/ — L = —- #Nof| o5 s #

- 2% W' ikl - | — % a{s™Meo’ ps L o=
" J®mD k' wv —v k— < o= oy (@e
—V Er oV H' D o«" «add Fig43- A9 H' D ©«7 < ad —
- | —ho' ¢d>o ek ™= 24 8 o fi d — - |
Yelf % ¢4 2 - 2%l —oek¥% td ™pgz2

| iJ||‘||9=|\/8h.D!0:)»:::::::-EK.—|v—ﬂe—’ﬁ’_-9 4L 1
TSh.D!OD»::::-EKSH,fiv:)i»:::::::-EK - AL QETM_"Q/_\/I:g

| - S L gt mofi- —7% - t 4 Fig.4.4°
V|Vl @HEyM)L va %Ne © 1 L 28 E/Z| Z— wmo fi —
Nov 4 — «£ i »28 me< M| < wmo fi— % Nef| © Z|sho' ¢>
o Pk - -30V— 4 =8 1k o - 1/81/8-” doo, @Dk r ||-=|
4:'\/9
k' wv¥% oV Lt=0<A{<8 " <) —wmofi It |
Nev 4 — A -0 fi — - =2
Vi .dN
= e 4.2
= 5=k (4.2
< rqfe v e Vi 8 R | 8 Z | wmo fi — 8 e
ZNef| © 1 | #° wmo fi Vi | wmo fi — Ld ™=
L
V= (4.3
< Y —%°8 mmofi— |
dNONt Vv t?
& Ot R @49
<o — AL M= 8 o fi Ve |- mmo fi — Loy <
%

15



Evt—iLhy T
r
| 275F—hy7

— SMA QRS

2RETF

Fig.44 #' D ©¢" < 2D r =V mmo fi < —

16



4.2

4.2.1

— — 4 Fig45~ A9 Figd5 — d| ¢ e
Yol2de ey A eJsg#—  #Nd & d=26mm,d=14mm,d=38mm -
Vo 26mm| ¢ mmi — % N 8 — 48 k" 20 T |
— - <% L | % Nef| < td v # Nof| ¢ d=14mms<
d=38Mm| ¢ wmi — 4L ™ < ™ 26mms —  —V k-

#
NAERA L 1 To™  #F| i eaYef Vo

LA Tl
200mm

. : Charge Collector
| I:I - Coil or Magnet

@ Target
4.5
1o e <3 |k wvs o4 - 1dds s F4{ -]
~— AAGEFG® ¢ wmi & = - | 2=— BH%™= doveA
| 2 X Y| l4deg. =29 e Yo|— 150 mm—  ~ Nef @ A |
2 x Y| l4deg. =219 e %l— 200mm— -~ Nof ° E,FG
| 2/ 4 - 4 x Y%|F 45deg,60deg,75deg -~ Nef 8 < L2506, %
|F— | 150mmz Ne| ° A, A6, E| F, 6ff = e 1A -
ofid A{ Vv E-L—#Ne°BH | z/ 4 -4 x %[ 104
deg.162deg- ~ Nof 8 2> o B J Ylk— 150 mm# Nef| © % Ne||
-| B - A wmo fi | L %N 8 A6, E, B, GA{ ! <#
o e, w' fiPd— L BLE] ™ENe|oA <H |/4- 4

17



8 — 4:»8y - o= $NQ-||'\/ I= < - = ™M= -
A< %2 % °
422 " D@D <
Fig4.6-" > @> < - - L Aoy — =
<" >@Dd — b fiad £y v E-L—2N°Oms-" d@moLass
pJsad e tY{<=sa{esne om>d — 68ms r
- ~ % [k 4°/ — o sems # L 3o
" J®>d — 10ms ~ «fi ¢ fio— — Omm? H# (IGBT)- L {5 o
b i 4l =812ms 15ms AL 28 (- L AfeAocgLe” Dm
p! 10ms¥% |F” > @ > 2ms 5msg # % 1 =™ |fer <V
- | 32 =v & -V 3VeFiga7- Aler Ri o
- | SRS(StanfordResearch Systems)— DG6454 ™y o
L=¥= E—
L—f—RERE JT» > | B=Tuk
&% EFi
BIE ) ARBERBEE | —— | SW(6BT)
&=
Fig.46 "~ D@D < —

18



Fig.4.7 DG645

4.3 H'[-I :)@'rr 'Q_l:)—

W' D @¢” < a0 b4 |4 v Yol D@2 k' uv —mmofi <
iy 4 Ve e - %1 4 wmo fi — A
=8 L [ Vo mmofi a£i 2>  — 2= | — ¢ a%
% emofi Z=4< =V °
4.3.1 <
Fig.4.8~ - %1 | d=26mm—< %— mmo fi A °Fig.4.8-
Affers 439" D@D -8 - % d=™ 1 <%y A
oFFL8 ad 9 e %k uyr o et fiax — b fi 2% [ =™
1<% 1qVegves - | % = 95A— % 4| Vo
IE-O2 1 i
z "
27 1A 60 5
8 IE02 - 50 3
% o ‘ A i0 :5
= omion S M VT r—— . e 20
U A | 1 4 & 8 1n 10
B titrie [us ’
-=~-F — =H
A —-lE

A — citenit caLrrent

Fig.4.8 wmo fi <

-8 | — .—||-=| = — %1 <9I 9P ) — C mml 1/sllf— —
L Table4.2~ A°
Table.4.2 i — Y1
Comi Yo lE— [mm] — %t [mT]
14 105
26 61
38 31

19



=

-8, — (mmi - 95A— & oV < 9%— S A AL Fig4.9

Fig.4.10- A 9

Z.500E+02

]

£

S.00x 01

L ek ¥ Z-80E10E

Flot typos Fillod mootour
Tlattad quantity: ERag
Kinimum: [ B L I
Kaximm: L0 1#E

B3RS RX ORI R LY - it -]
e ot

L. kD0E+02

Fig4.9 ¢ mmi — R I i

Scan limics [ 1.00B+0]1,~5.00E~01,~1.00E+01] to [ 1.00E«Q1,~5.00B-01, 5.00R«01]

1.923E-01 &

114[mT]

37[mT]
T4OR~02 i \\\-\_
N.000E 30 £.000E101

LCistunce (am)

Fig4.10 ¢ mai Yolraado ey gE— o k-7 20 i

Fig.4.10 | - R - = BEr 0 Yt #Ne
{+<%g%l Vo AogLS ok " oo Tk 4 VIS <%
[Visd Ao

20



4.3.2 wmO fi

Fig4.11 ~ %O ™ — O fi L Ao Okm/s 40km/s 3 # |
-t NQ‘” ° - A-" BH -~ 4=28 —FG < ™V - ™
— w0 fi % ™| < %% o1 | 4001 A %W D@D - -
e Wwfooe ke 9z = com™ ke m o fi
Yor K" 2o "fiA{V beos 4 fbq o9 Ve mmofi | — BH
- ™ — F.G # | 50km/s 150km/$ — AAGE # | 50 100km/s—

w0 fi %8 ™| < ¥ 9§+|9

IE+10
—
f.-.-.."“".
] -
=
£ H
2
Elzma- cerssa(d
E —_—
% \ A
\ E
\ M
A
=y A\ A

lﬂﬂ 150 200 230 300
velocity [ km/s)

Fig.4.11 mmo fi ( o <)

~ 8 % A — O fi AL Fig4.12 Fig.4.13 Fig.4.14- A °
2 Nof AGH # | 50 150km/s—wmo fi % 08 A # | 50 100km/§¢ E,F.G
# | 50 130km/s—wmo fi % ™I < %% 9 B # | d=26mm,14mm- % ™= | 50
70KkM/S — mmo fi % ™3%8 d=38mm - % ™= | — %1 % 1 ™V ks 50
130km/s < 9 7B L % Ne]| <so™ #|8 N %
— w0 fi 3% 4 TM-” L < Y5 1/8-” 9

21



1E+10
T - =F
E B UL | N L AL LE G
— " — B
= | \
F —
g . .
l " \ E
WA T —a
1E+09 1 T T 1
0 50 100 150 200 250 300
velocity [kn's)
Fig.4.12 d=26mmr- %31 | wmo fi
1E+10
g -
‘E — H
&
=  |/eewd sy N . asaasa G
2 i
£
% —_—
E
— A"
]El{lg = T T —™ 1
0 A0 104 150 200 250 300
velocity [kms)
Fig.4.13 d=14mm- %51 | wmo fi
1E+10
T S
'E — H
E ...... G
=
= _—
é A
%
=—=F
—
1B+ T 1
0 S0 100 150 200 250 300
velocity [km/s]

Fig.4.14 d=38mmr- %51 | wmo fi
22



4.3.3 — wmO fi

d=26MMme = ™= — wmo fi L Fig.4.15% |k Fig.4.21~ A® — £ e=|
61mT,31mT,0T¢ A -~ No| AAGEFG ~2™=28 % %oo - -
V%[ =8 mmofi— %  o=™| 1 <%ykh]eg Ve ~Nef| B # |
% t ME>28 wmofi— % o= ™| <%y AoFLS Y %td r
Y%™E2 8 4 w0 fi s 4=™{< 4 d{° %" D@D
e rel— AL AAA Zemofi— | 4= %s — o o4
A2 % 2 Fdo%f vi<%l|emofit— — % #%BYVS
Fr<23[Veld| — % FNJ V1<% <o= 4d°
F8H - o= — ] e FlENt mmofi— % ™I <%F%]° A
oL d@d - | =« K" 20 TfitdVemofi¥% - J=8H 3%
c=ms 4 b
IE+21
§1E+2D = GlmT
% Alml
% e OT
1T é
0 1 2 3 -4 5
time |ps]
Fig.4.15 A ~ %31 | wmo fi —
1E+21
§1F.IJCI T
% L JlmT
z : - OT
1EH19

time [ps]

Fig.4.16 A0 r 241 | mmo fi —

23



1E+21 -
B
2
£ 1E+0 ——— 61mT
= ====31mT
% ...DT

1119 £

o 1 2 3 4 5
time |ps]

Fig4.17 E ~ %1 4 wmmo fi —

1E+21 -
£
£ 1E+20 —61mT
E = === 3mT

IE119

n 1 2 3 4 5
time |ps]

Fig4.18 F %1 | wmo fi —

1E+21 -
£
i 1E+20 —almT
E = === 3mT

IE119

time |ps]

Fig4.19 G r %1 4 mmo fi —
24



1E+21
=
] 3m]
£ <+ 0T
1IE+19 :
4 5
time [ps]
Fig.4.20 B~ %1 | wmo fi —
1IE+22
E IE+21 1
b e
g .'Iil_-" ——— GlmT
o I: HNmT
£ 1m0 - J T
f‘f;
1T 2 X 1
0 1 2 3 -4 5
time |ps]
Fig.421 H 231 | wmo fi —
~ d=14mme %1 4| w=o fi — I Fig.4.22% |k Fig.4.28~ A®
< o= N (105mTy 0 = (0T -V 9 AAGEFG — —
| %Ne| %o™ - ==8 wmofidh o=™{ I <%y¥h|oqVe
— B #| %Ne|| %o™ - ==°wmofidh o=™{ | <%yp¥%]°A
o L8 d=14mm~ ™= L %Ne|| % — w0 fi % o= ™| | < %Y
{° %<5 %100mTL 4=L 2 & i <%hzHhoW[ VoL L[l
0 % |Fd=™o ™ <% ogVeEH ~= ™= %Nef| Fe % H

- A-”—Ofi?/s Yef V ©

25



LE

+21

B
g
RN
z 105mT
= .
3 <0l
=
ITi19 A
5
time [ps]
Figd4.22 A r %1 | wmofi  —
1E+21 -
=
=
B
S 1E+20
= 105mT
|
3 " Ul
5
IT119 <
0 1 2 3 4 5
time [ps]
Fig.4.23 A6 r %1  wmo fi —
1E+21
B
g
RV
H — | 03mT
= .
i " Ul
=
1E+19 - —
0 1 2 3 4 5
time [ps]

Fig.4.24 E %1 { emofi  —
26



IE+21 ~

ML [fonvsee sir|

i

3 4
time [ps)

=
(E¥]

Fig.4.25 F 21 | wmo fi —

1TE+21

At [ivndsee sir]

1E+20

time ll'!i].

Fig.4.26 G r %1  mmo fi —

dMAdt [ionfsee sir|

1TE+21

1E+20

o 1 2 3 ]
time [ps]

Fig.427 B~ %1 | mmo fi —
27

s | (1 5T
0T

— 105mT

105mT
e OT




1IE+22

§1E+31 1
% 1053mT
e s o
1IE+19 "
0 1 2 3 4 5
time [ps)
Fig.4.28 H 241 { wmo fi —
- d=38MM—  — wmo fi — L Fig.4.29% |- Fig.4.359 2 A °
< -=| 8 Ned (35mT) 0 = (0T VA - ¥ ™M= |
% ™r>8 wmofi— % 4=™{ | < %% % ~%™= | 8B # |
% A Yemofi— % 08 H ~2%™=| %O ™ Youwmo fi — % Y
VYo LA i Y% 108 ~ |H| % ot Y[ VYE#E| o ™Mk 4

el e

Fig.4.29 A r %1 | mmo fi —

28













































