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DRV OUBROEETH 2, BREBROHMIE, AROC - A CRE Y — BT 22012,
LEATRTH %,

2—4 BOEXUBH T AV —H—3 X7 MBIV 5 BERESA HIE

BRERALV-—F -V X7 AT, L—F—XOKE A — FVICB L BEHLHIESE, AR—Y v
TANS = o2 Bd DXFEZRFOERICE S > T, NMHEARLBESMOBANELDL, FD
72, BAEBENS — Vv OBBEIHIIKRECENDL I LD, WEXAEH T AL—HF =Y AF A
T, COEIREANEBRET2OR 2HEOC — ARSI — VEH%ITo T VD, CNHEDE—A
HENECHET 28 LR BBEOBCHAIT LIKLT, CCTHBHCEBIC SDVWTEMT 2L Y
W5,
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2—4—-1 EAEXUEHIAV—F—Y A7 A[2,3]

BEXTSH I AV—F— VA7 Az, 2HOREERSE. FIERBERFB & V1260 X #ig8251c &
DB E NS, H22ICBAXOFDEEERT . ERIRSF MM E— FEMQAS v FNEYLFL —¥
—T, BEE1.053um, 7SIVAMEIE, 0.1~3.0ns D THEBEKRETE 2, 2H8DREBLLRBELL
V—F—HiENWRAR Sy A—THEEEN, BULSVABEHCERE NS, MEHESIZ4E60
25mmé T v FHIEEE RA25) . 3BDEYYvF— (RyFrVAENVAL vF) BIUGEDANR
~TY R NTANI L NBREINTVE, V—F—HRB I CUREBIBIEENAE, N— FT7/F
¥ — (AA3:10mmo¢) TZRHMEHE SN, 126 -2 XS5 SN D, ETHESFIE, 1€ —A%D,
50mm¢ D 1 v FIEIEEEF (RAS0) 2 &, 100mmo D7 1 R 718 (DA100) 2 A, 200mmoD 7 4 A
7 #1823 (DA200) 3&. X¥r vy —1% (0850) . BI100mmoB & U200mmoeD 7 7 5 7 — [
&+ (FR100. FR200) &£ 3BDANR—Y x )7 4% — (SF100. SF200, SF350) THR S h 3,
BEM% € — AORII320mmo T, HABNZ A NF—1F30k, L—HF =T —1355TWTH 5, B
ERTIE, KORE/ Y Yy rBARTHRESL BT 24 (053xm) . b LR 3EBAR

(035um) KEBRLTHY—4 v bEBHFLTVD, T/, MAXIT VA7 AERBHH L HER
FRO2EDI -4y b F 2 N—%FLTWwE, FNFUDF 2V /)3—~ThH L —¥ —BEECEIZFR
2-1XRENRTWV S,
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£2-1 BEXHNELV—-HF—YRAFA05 -7y  BYRE

Target Chamber I Target Chamber II
#Beam | O[deg] | ¢[deg] #Beam | 0O[deg] o[deg]
EO01 90.00 |-148.28 EO1 90.00 -50.00
E02 | 121.72 | -90.00 E02 63.24 [-136.05
F03 121.72 90.00 FO3 63.24 43.95
Fo4 148.28 | 180.00 F0o4 43.23 | 159.78
GO5 58.28 90.00 G0s5 | 136.77 -20.22
G06 90.00 31.72 G06 43.23 -20.22
E07 90.00 | -31.72 E07 | 116.76 |]-136.05
EO8 58.28 | -90.00 EO8 90.00 |-180.00
F09 31.72 } 180.00 F09 116.76 43.95
F10 31.72 0.00 F10 | 136.77 | 159.78
G11 | 148.28 0.00 Gl1 90.00 0.00
G12 90.00 | 148.28 G12 90.00 | 130.00

2—4—2 5 v¥AAKRE]

7 ¥ AR, ERBERICBY AL L UREOARY — I ERBNN Y~ K52 28
ER2W LA ENELTEES N, 5V ¥ AMIARDOEE 223107t 5 v 5 AR,
HoAERECHBEFEED21E %2 &) RER2F22—-F4 Y FEE2EFF, b LEAA
BT AV FOHTST v ACRE L 2EMMER 2 V-V Thb, 2—F4 v VEOMHEERIZ,

BEY BE AT IEHAR e TIZ, XX EINE260 5,

6= Zli(n-1)]

AE N
a—

BT — b

g

RPP Lens

N

L] T/
M2-3

W coating

Target

(2-13)
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£2-2 Fv¥AEEOHE

BOEXUS AT ¥ & ALK
K
O 380mm
124 15mm
7 v ¥ AR
273 Er¥
#4 X 2.0mm
HIARE r (EE526.50m)
w72y RCE —HEXK

BHXOAFT VAT ATHEHINTNS T 7 ¥ AMIAARO L FR22ITRT. T v &7 A A HRIE, 57—
Py BBV Y XAOImFHICRESI NS, F VAR ERBLZV —F—Ki KoL &7
AV MBI THAESEIS N, FROC—AL Y VOEASELTI—Fy MEXRRBSSNE, 5
FAIABO L7 AV FDOKERE, —DDE—ALy FOEERA Ry P45 -4y FEREREIL
PRBZENTERVII KBESN TV, Lo T, E—ALy FDAKRY bH A4 XHTOE

ENBI LD, COGER. AHRTFERRCORE., BLUBESHOELD, ELBIHLEICBY
T HBEOE S AV PEM I THEENDII L 2D, 77 FAMIMAROBEAI L H., XIS
OBGEHR I RBICHEEN, Ry~ v MY BRBEOOECERT 22 EICEI L5l L
LA s, EROEXREES AT, H23KRT LI, E—-oLy FHOTFEHO -0 EHYHLE
BASIncPAB D 2FIL Lo TEHRONDII LT VFAFBAR Yy I Uy~ L D, H24id, &
HXOEFVRATFACOBEE B2 Y I2b—Ya LI WHELEEETHE, COFBILTEINT
WB LI, TV AR LA CERBERTCORY—M2BRET IS LICE ), RMERT
— FORY—HULPRL DI ENTEDLH, SV T¥AFHODIERE— FOREY—I EINT 5,
BRE— FORZ—HIIBHEIHIIBVT, V=) —FA 5 —-FEEHROHEL 2 h, RUBHEE LT
oI ERHM6NTY B,

(a) Normal Beam Pattern (b) with Random Phase Plate
Quasi-Far Field Pattern _ Quasi-Far Field Pattern
20+
6=25.8% sL 0=25.4%
Amw R
S z i .|WW,
: L it s Lt
S g
£ 0t 5
S 2
z
10 ou=13.2 % 5 ou=3.5%
0 h P 0 LA
0 12 24 36 438 60 72 84 96 108 120 0 12 24 36 48 60 72 84 96 108 120
Mode Number Mode Number

R2-4 BAEXUSVRAFAIBITLRS -4y By —#
@7 7 AT R VRE, 0)7 VS AMEREBA LSS ETR T,
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2—4-3 #HHaoe—VvrIirEFHVALS—F v FESHET

V—HF—Kil&25—%y MRBECHBEI 2 20HPEEEA I, FOBVEN, Z@ae—1L
ACEBETAPKREY, V-F—HORKOF S THI2E o —- VU AER, H—RBitHcizd T
NHELTwZw, iIX, 7 VY ANAHKREAV2HE, IEHTRRA LI K, ERFERCOBRES
AREBRELAELTH, E—2Ly FHOTFBO-OREXRE— FORY—EHBEIML., BHEzIRs
BTFTT2, COLIMELZBRTLADIE, L—F KDt —- LUy A2 B¢ 2LEND 5,
=L YABLHIL, THHMMEL LoD L2 oI —L Y P REFATV S, BTk
=L Rz, BREY. ZRMCTEESMEL, SYFARICL o TRETIARY 2 V2B
THIENTED, V—F VA7 ALFIATERZES -V P EDBIE LT, L—HF —HEigss
»ORET S BRBULYEIE (Amplified spontaneous emission : ASE ) #*ZIF 513, ASEXiE., HA
BHETREL - AFHAEESATHEERLEFIEEI L, HBESNTORFORERFLEES LA
., BIERBILELZLRINRBEET D, B4ELZASEXIE, »2BE0OHRAULES-DEBEHE
BBLUBHIESTETH D, BAXIFT VX 7 AT, 25mmd DOy FHIESD 6 BT 5ASE
HEEAXOT VR FARBI} ZEBEA L) T oML -ETHIE, EEL, 79—y LD
B—BatrRAa T3,

2-5 E—-LAMNTURAEREY—H

ZE—LABHRIIBVT, HEE—AFIOHEIE, HEFEE RS2 LRIEFRERTH)., &
E— AMTHBBBEDONS VADTNUEELTLE ). (29) RIKRENBZ LK, E—ABDONS
YADFTNIZ, FOETTREARY - oLFD, WAXIT VX FATIR, E¥— A5 OEHIES
FIOBFEEH L., DEEBEEOLRENABLIUVEELREROERERBRC I IE—LBHo 2V
FeA YNNG VAR EIDERFEICHI TVD,, L L6, ERCIIHEIESFIEOF B8NS NE D
EVOLZORV—F— U AOBRERX—HE T, E—AMONRT—A VRSV ARELTLE .
FORER, BROBHOY —UIHMTII L 2D, CITRE-LAMDNT—A V35 ¥ XN
FH LG ZDEBIOVTHERY I 2V—Va v REDERET D,

2-5—1 HIAL—F—YRFADYIal—Yara—F[g)

I AV —+ —BIREBEHETE 2 — FGLAMP-IIPNE, BEXIF LV —F— Y R 7 A DR - 25
XEACHE SN, TOI— FRARCRTEMEATIAV—F —CMT 5 6 20FIE Y HBEB L
U2RIEEMICHLTIFI T ENTE D,

(1) V=¥ -0 BHEREH,

(2) 2#ALFISHM0E 57V (Frantz-Nodvik Equationmodel ) Z & 3 L —+ —%0#iE, B & UF)
1R,

(3) EBENFNRICLBE—LTL—2T v 7TORE,

(4) AR=Y ¥ V74N =l L BZEMERERSTOBRE,

(5) KDP#G&IC & 2 BB T

(6) Ry -4y FMEFPHLTOBRESMS & UL12€ — A OREANDHE o
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2—-5—2 E-AMNZVRAOEE

P, E—LAHONT YV APBEH—HICE X IZEBCOWTER 2, F233EEXNEY X7 A
TR X N72shotT14SD L AN F —=NF Y XERL TV D, BT RNV F— 133K (1.0534m) 15k],
2fE®RABE (0.53pm) kI, TANVF—4 ¥)¥F ¥ R131.6% (root-mean-square) . peak-to-valley T
+2.7%. 34%TH 5o F2SICIZANVF—NRI VAR LNTVWDEE (4 Y5 Y R0%) & shot#7145
DEZDIRNF—NT Y ATOREAY—HOHEERETRT, COHPLLBB LI, TRV
F—NRFIIVAFHENDTET, 1DL5RDE — FORH—H11%BERENT %, o . PEE LT,
SROH R ENEB LI LVOTHEMLTY 2V, L LE2 S, BOREORY —HH05EK 2
NTVBELEELRNATVADFTNRRE(ZET DN TR END, F26135 ¥ ¥ AR L 3
FAe—VLY M ERE N BEENTBESER SN AL ERBONIBHY KU LRLTVE, (0
I RFLEOVTOFL VERIIBEOETRRS, ) ORFELERNI VAR ENTVBHELSTHD,
Al3sho#TI4SD E EDIZANF =N VY ADFETH D, COEPOGDOLB LI, E—ABONT
VABRFABZIET, E— F12 542 TREY—EFKITICHEMNT 26 o PES0.5%H 5 1%
Zh, AH-HF2BCHEMLTRD, LT, BUBHS—HEERT 2354, E—AFON
SUYADPTNIBERALMBEELR S5,

£2-3 BHXUTIYRATLAOABELIINF-NGVADF—¥
Shot #7145 Beam Energy Balance

#Beam | Balance | #Beam | Balance

EO01 0.966 E07 1.000
E02 1.005 E08 0.999
F03 1.010 F09 0.991
Fo4 1.027 F10 0.976
GO0s 1.001 Gl11 1.012
G06 1.013 G12 0.999

Om=1.6%

Target Diameter 500pm Focus Condition d/R=-5  Balance Sample #7145

(a) Beam Energy Imbalance 0% (b) Beam Energy Imbalance 1.6%
Peak to Valley 2.7%
without RPP. without RPP -3.4%
® 20 & w0l
% ® 0=258 % _5;’. 0=25.8%
: 5
."‘E 10+ 2 0
3 g
= 0 1 n“"nﬂﬂnnﬂn 1loms = 0 ",.ﬂnu“nﬂﬂnnn"ﬂn o
0 12 24 36 48 60 T2 84 96 108 i20 0 12 24 36 48 60 72 84 96 108 120
Mode Number Mode Number
10 with RPP 10 with RPP
§ 0=254% § 6=254 %
=3 f =3
¢ LA~ il
0 12 24 36 48 6O 72 84 96 108 120 0 12 24 36 48 60 72 84 Y6 108 120
Mode Number Mudie Number

H2—5 TANF—A VT v RAOBHY—HADLE
@LANF—A V8T Y AOBDIFE. (DT RNVF—A Y85 Y 21.6% (shot7145)
DBFHILDNT, YIalb—YavitlosTkwDr:

BHAXUE VAT LORE NS - AVCEE L,
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1 A T S A A B A A IR A
I 1 . ! T
0.8 | o ;Derfect ba;lance ..... 1.
| 0.8 & Imbalance 1.6% J
P h ‘E’ a
= ) E 06
E 0.6 [ o ]
2 . S 04
= I 3 A
:3__. 0.4 . 0.2 -
o . 'y
0 i ]
0.2 o 08— y 5 . 0]
Mode number

120

60 80
Mode number

H2-6 BYBHH—HIERENTALIEEOV—AMNT Y ADOEKE
126 4RDE— FEGEHT ARG —HEFEML TV 2,

100

ol

2—5—=3 E—AM/NT—A Y5 ADEFH

BEOBAXIFTKBIIZFHY A7 AT, RE—AQBEOREERERELICH ), 4
BT SRFELLEV, ZI T, BEXIE VR 7FADELY — AOBHERY, fHll&N/ £ E—A
DIANF—fEE 1 E— A DBRABRERFTOBREE,»S6 Y I ab—Ya Y3 EAT 22 L oY
b0 WANIC, AASEBERD /NN AEH L RD %, MAXIES Tid, AAGEBRZIC12E— A ICSE S
570, COEFR, EE— AOBBEHTCH LTLBOANBER RS, EEXUFDA DLV —F
—HR 2 ODRBHEOKE XS v 7 LTHES B[00 ATBEHIZ, RS v F v 7DNTA—5—%
RELLPOYIalb-—Yarya—FIOBDBEREFEL, COBREISTHSRAE—2DES

+7145

-
= Streak Camera
g / M E01 Beam
c /\,«CalcurJtion
- ' Pre Amp Chain
g \ Calcuration
S ‘ 2wOutput
=z
0 2.0 3.0 4.0

Time [ns]
H2-7 Y3a2b—va it h#HELLEBEXIS YA 760 ARDER
HMADETEIZ L s TROLEFR, KBS ERM LA 1BV —L0BHERTH S,

BRICESCELI K LTHI T 2, <5 LTEON 2V —H — DNV ABE TR R2-TICRT o KIARA
EHEICE D ROABFTH D, KBFEHBEFCH B, Ki<. K2-71CR ¥ Pre Amp Chain 23T 3 A
NE#ESLICLT, FE—LAORNEREFET 5, EHEFIZ, HEAE (HE1.053,m) OBH
TANF - ERRABEEBREEFEFU T - s K —HT B LI, ANZAINF— LEREESRERORA
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BRELNIA—F L LTHET 2, 212€¥— 20 2453 (0.53xm) ORHBEF%:K28@) I, ¥
—ARDNT—A VNGV RAER2BOWTRT o NI =5 YARSFBUICEDFFH Ly /ST =85
YADFTHE, NVADU LR o LD KREL, RBRETHHT EXbhol, ThiE, /S
ADPREPTIE, 74 X2 BEROFIBMAOLECIANF-EFBNEIN IO LT, /R
DM ENETIR, FIGREAMOREINENT ENG, ZAVF—DESBME AT, M T, ZoOx
ANF-EPEARERCOEGHBIC LN E SR KEL 22D THELEELLNS,

101 ¢
>10°F 3
8
8107 F { g200
= 102 | 1 o160}
8 8 120}
® 104 ] 5
E S 8.0
2 10¢ F E .E 4.0
i 1 £
10-5 ] 1 1 g 0 1 1 !
0 1.0 2.0 3.0 40 o 0 1.0 2.0 3.0 4.0
Time (ns) Time (ns)

B2 -8 BHXUBEYAFLDINY—I8F 22O
(@EE,. BREERBOENEHROFEEEL., O/ ST— NI VRAEFLTW 5,

2—-5—4 SNU—NFRLBEH—%

YIalb=YavRIioTRONHRERLHAV T, BHAY—HoRBEELEL . K2-
ICFHEMERLRT, sHEICIR, 27XV YA XIH2.4mmD T ¥ ¥ AMIAARE HvTv 3, $7o.
=5y hDO¥ A XIFEES00xmE L7z, Thermal smoothing®%Hid 1 KTGOBFEY I alb—Ta v
L& O 6 NWEST ORRIZERE S 5 3 4fi L72o Thermal smoothing ¥ ZR L %2 V&, /SVADYL
EV BBV TR OARY—MHIL1% LHEH1T 5, Thermal smoothingZ ZE L TH., /SIVADIED
T3, BBHOZRINE VDAY —HIIsBULOEL O Ebh b, F2-1013, BHAR
H—tH0E- FRAKERLTY 3, £E— FAMDORKEKMRII160psTH S, COED S b2 D &
IR NVRADIMBATIE, NT =TV AHBNLDIZIHEE5RDE— FERKEEoTwS, #
Ky 2RDE—- FPFEFLUREL 2 DEAFAON D, S NidshoHT1450D/37 — 85 Y AN 2RDE
—FEBRETDEIILENT VAL R oTwE0TH b, 2RDE— FIZ/S NV ADhRE T/ — 8
TVANELS 22T B E2HICEAT %, Thermal smoothing DEIFRIZ, SV ADILLEYD, BLUZE
BRERE - FORY—H I L THFIDZ WS ED S, SV TONT —4 V35 ¥ XDHF
PERTHDEVR Do NT—NI Y RAFZEBETIH—20Fhe LT, HE— AFIOREICALHIC
BREGRDFEDPEZOND, NWVADMENTNRT—NT Y ABENDL L D IBEY 5L/ &
DYIab—Ya VERYE2NIRT, COMP L, NVADYENBTONT—A YT VA
1BEXHR ONTWEI L bh b, BEHORY -z, BEFTSI L VESIKESTHAVID
VEDET, 39U LOWESTETDH 2, B, BEXIS Y A7 ATiE, FUSHAE OBHELEC
ENNT—A VNG VAR 1BEEICHZ 5 FEFRE STV B(11],

-14-



Time (ps)

80

240

400

560

720

880

1360

1520

1680

25

Nonuniformity ¢

20

15

e

10

Nonuniformity, Beam imbalance, Thermal smoothing factor (%)

—

~

/' Thermal smoothing factor

/ ])\

Beam imbalance

\
\ .
N
s X
VAN
/  Nonuniformity on ™S - ~
0 1 1 S
0 1.0 2.0
Time (ns)

K2-9 V—¥—-HBiH—EospEardt

"Lmnm e

il s
ﬂ-
Jl e e e e
Vet B
Mmmmﬂmmmmmmmmm

mﬂmmﬂmmﬁmm I g

mﬂnnﬂnmmﬂﬂﬁ I s
it A

.
0 12 24 36 48 60 72 84 96 108120
Mode Number

Time (ps)

80

240

[~ JL{ﬂnﬂ!mﬂmﬁ BT T .

M
b
I
L

da

0 12 24 36 48 60 72 84 96 108120

Mode Number

K2-10 BRBiHy-—Mox— FoFormLEqt
(a)Thermal smoothingD3NE % ZM L eV B4
(b)Thermal smoothingD&REER L2 FEXRL T 3,

-15-
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Beam Intensity
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i
16 i_ Thermal Smoothing Factor
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H2—-11 BEFGIXZTNTI VA% L o BEOBEARY— 0T

2—-6 It¥H

BE—LBE YR F LI BT EREY—HOFMH LY —RH DD DEREAIC OV TR, i
E— AR AFAR2HVWTERS — 4y 2B —KBETL-010, B—B1Fs 3 00ER
TROBPRINELOLVIEERL, XIS VA 7 ATEA SN TV LY —BIEEHLE
oL, BHEBYI2L—-Ya VERCTREARY—HEFEMEL. VL—F— %2 AvA@E0RstT
2. A —HIR26BIELTVD T EXHPIK Lz, T V7 AMUAHR R AV /288101, RY—Hit
25%Th 54, ZEHEMEEEE S ORY—UFRIEBCHEIN, BREETH LI EER L, Bt
Y- UOBHREELRE-ADI R NVF—FAME» GHBI L 72s L—F =SV RO LTI,
IANK—=RT VY RBHDBETT &6, E—ABONRT—NS VA% EEL, W—BE R HITT W
BIEERRL, NI =N VADEEHR YT L2 E—ABDNRT —4 V8T v 2BV —Ht
ERENTVIHAIERANLMEE 2> TH—BE T2 L )10 2,
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838 Hy—¥ v I\ Y-BHEOLODOT V¥ AR ORERE

3—1 BL®K

BEXAEH I AV—F =Y R7FATH, EREFERCORE. BLUBREEAYRETIEHNT
5 Y ¥ MR L EALTV A1) T ¥ ¥ AMRNO L7 2 Y b OF 4 Xid, EEMBIRBVT—D
DE=LLY PBELARY M AXNI =4y POBEERICEL LB LS RHRHENE, T/, %
FAY MOREBER., —HEBICL > TRES NS, LA La2S, EXRELSHFOLKBHNEOEE
HaEREE 2], T Booe—-VL Y P ERIZBHENRORBICL ) FHBARY 2 VOREIT
BICE272ZE»63), TV ¥ AMEROVERIEKD b A BBy —Bitn -0 0EEL—R
EnoTE . TV 7 AMIMROELBEAFE ICOWTOREIZ, T ¥ ¥ AGAEIRIC & 5 S8 5IH
DWEHEEZRL, RE-ABERIBY TIRBORY—HUFERTELI L ZRLTWABRl, &
DETIE, 777 AIHROBHIIOWTEHERY I a2 V-V a VITL WIRETT 2,

3—2 S rv¥afEROEEIEE

7Y AR AV BBV T, BHORY—HIEET I ERRIERL 2 00FHIFITS
CENTED, 12, L7 AV IDREZPRETHODEETH 5, Thiz, BNy — Dz
AR PEBEDOREICHEST 2, b)—2i, €7 XV OKESBLIUEREGETH), £
WY =Y DAKBERERET 5o 10, BERY—BHEHLERT 2 LCHEBEREELN AT A -5 —
&b,

3—2—1 BENI-VOLEHAXRZ PV

Ly XL o THEREENNNY — v OSESAIE, 7V 30 - ¥k vy 7 (Fresnel-Kirchhoff) @
RD7 5% k=77~ (Framhofer) EMRX %M - THETHILHTE 5E) 4. H3-10L 5%
HEREEZ D, 7 V¥ AN L EB L - BOBEEEEBEPEME T 5 & EHHEE S Ay
KAk LoTE 1605,

5 v F AIARAR

H3-1 HAELER
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2

(3-1)

I(x, W H (&m): cp[f—-(énny)]dédn

T, AREE, MUY XNELSERTHL, (3-1) RE 7V EBROACHEETE LW TE
EET L,

I(x,y) = (2;)2 [

b, 12720, Pid, BEEEP 0BTHMEK TS L, BRIV —VDARS FIVIE B32) X7
—YxZH|Tr L TRDONS,

1(0.0,) = s (85 A7) (3-3)
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%ﬁk%ﬁﬁ\MiiyﬁAﬁﬁﬁ@tﬁxyb@k%é\duxRuéaﬁ%%ﬁﬁTé%ﬁwﬁ
BEARETH LT A VY POKESLEMNE LER. o0 mizd myFEEHO L 2 ¥ PO % R,
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BMALBO2FBRAFOHRE I VANMEDEAVAZ E THRITNICR L I EXTHgE 2 5, FAFE
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BVWHFRELSFETHDORAEBIKRTH > T, SV ¥ AMIMBEOBRELE ERT 2 I10H 2o TiZ,
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BAXTT AT ATHWLNRTVSE T v ¥ AMIARICIE, [0,1)0—HELE Y 2 ELL 72 b DR
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\CFED i § 5 AR Epstein & S.Skupsky 5[5,6)1C & o THIEE SN T3, STk, BOHE%L 5
RERET X TEIMRINTEFENLEHMRTILE D & L CRERY—HOUBLRL S,
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n,® 2 RIEFNIE R & & 2 RT0 HDHEIB &Iz,
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n

E% b, REVPnOMARFIEME T 57201013, mROBFELS BROBLEL % bo m=AD L % %)
Ko TEZTHD, maAllx T 5 FEIESHEAIT,
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THxoNb, TOZHEKNIR, F3-TCRT LI 74~ Ry 2 V7 MUY A9 %ET S, V7
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BB, SOS4F ) -RFIZR3SRENTVEHERFo T~ BI BT L2k b, MRS
DFEHER o 12 2RTEOEBET 2B HIEHNTE D, BEL LT, ml0DFHBEERY 31127
LTB<,

Exclusive-or ,
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] o L L s --eweme 0,1,1,0,0,0
Output
x4 + x + 1

H3—~7 m=4 i T2EBBERICLoTCERELENE T —FRv s 7 LIRS
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ao ak

1
L N 1
41 a.
1

"\Jk\\

H3-8 1RELENAFIV—FRFID2KRT7 V11t
%um4+0—%ﬂ%ﬁbrwsa

£3—-1 MRFIOREHEZERN

m h(x) m h(x)

1 x+1 21 x*+x*+1

2 X+x+l 22 xP+x+1

3 X +x+1 23 XP+x°+1

4 x*+x+1 24 P+x+x+x+1

5 X+x*+1 25 X +x°+1

6 x®+x+1 26 x®P+x*+x +x+1

7 X +x+1 27 P+l +x +x+1

8 XP+x+ X +x+1 28 xE+x’+1

9 XP+xi+1 29 xP+x*+1

10 X' +x* +1 30 X +x+ x4
11 X" +x2 +1 31 M +at+l

12 P+ +x +2+1 32 X +x®+ 7 +x+1
13 P +xt+ 22+ x+1 33 xP+xP+1

14 x4+ x4+ x"+x+1 34 P 4xP 4" +x+1
15 X® +x+1 35 X+x+1

16 XM+x*+x"+2+1 36 x®+x'+1

17 X7+ x> +1 37 XM +x x4+ 2 +1
18 x® 4+ x" +1 38 xB+xf+x +x+1

19 x® + x5+ %+ x+1 39 2 +xt+1

20 x®+x*+1 40 X+ +x+2+1
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[iﬁﬁ%— ¥ T HOAE—# 12333 % Reduction factor I

Rl
R4-5 BREFOKTLE

4—-3—1 FHEAFRE T KR

B —UOXBEHEEIIOWTERT L2013, Ry—4 v VERCTORBELHFTANLE
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ROBNYEECEPLT0EODET bo 7, T ¥ & MRS HERESA5,(x,4) TS
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. 12 .
Jo(x,4x) = ;1_1)11 T J'_m u(x,nu (x+ Ax,t)dt (4-19)
5V ¥ AR O EBBEEE TE TR, T ¥ & MUK L EB L 7RO E BB N(x,Ax)id .
J(x,Ax) = Jo(x,Ax)- T(x)-T" (x + Ax) (4 -20)

Ehd, VY ADEFHL TCOMEBESFIPEATCOMEREN ALY 7— V2 ER_T 2 & & TE
LNBT ML, (420) RET7—V TEB|LT,
exp[ Jj(27/A)x, - Ax,.]

)

X j IJ(x, Ax)exp|~j(27/A)(x - Ax, + Ax - x,)|dxdAx (4-21)

Ji(x;, Ax;) =

PRONMD. BFHELTOBRESH)E, Ax=0% (4-21) RiRALT,
L(x)= (—/1;7 [ [70x, ax)exp[-j(2m/2) Ax - x,|dxdAx (4-22)

RKEoTHR oD, E— ANy~ VO ZEEARBICHT 2 EEMS T @22) X 7— 1) 22T 3
CETFHET 2 ETEDNE, (422) RET—VIBBT2ERRDE D 1T B,

I,(Ax/2f) = J:: I; (x,.)cxp[j(Zﬂ/)L)Ax ’ xi]dxi (4-23)
(4-23) iz (420) BLU (4-22) XEMELALT,
1 o
I(&x)Af) = —=]| J(x,Ax)dx
= —(—E;T'E" Jo(x,Ax)-T(x)-T"(x + Ax)dx (4-24)
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L7255 T, (4-24) RIIFBEET I EMNTE,
1(&x/7f) = a]lc—y.lo(/_lx) [" 7)1 (x+ Ax)atx (4—25)
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$(A) = koAg, (A~ A, ) Ax (4-27)
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EROMHEEBSAOEEEEHICL VREZI LTS, (427) X% 426) RIAAT S L.
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b, (428) RIEEABESEEIRYFEOWA I — LY M BICBIT 2 2R ETFHORL 52T
w3, (4-28) REx=ABROMEEEIIL > TEEIET L,

I(AL, Ax) = P + C(Ax)cos(kyAL) ~ S(Ax)sin(k,AL) (4-29)
BEOND, TT T,

P=2[ i(A)dA (4 -30)
ThHY ., BREOHTH 5, %72,

C(x) = 2|, (4x)[” i(A)cosk Ay (A — 4, )Ax]dA (4-31)

S( ) = 2|, (Ax)| [~ i(A)sin[k Ay (A — 2, ) Ax]ar (4-32)

Thb, (429) AP OEETEEIRLFOWT 2L — LY M KOTHEELHETLI EXTE, X
XD L% BT

2 2
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(433) KEHVT (429) RFHFEHET &,
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526032 LK% 5,

O(A) = ko A8, (A — A,)Arcos8 (4-35)
oG, BEAESHH R LR OBS T — LY FVEOWHREDL, AEEESE RO L2 EKL
Twa, (435) X% (426) RIRALTHREL KD D &
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Ar = Ax* + 4y
6 =cos™ (éi) (4=41)
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TEzon5,
BHIE, Boae—VLry M Lo TBONEN Y-V 7 — Y ae—L Y M KICE T
BoONDB/NY — DT — ) TERO M % Reduction factor & L TEHT 5 &
Fouri .
R, (4r/2f, 6) = ourufr spectrum of Incoherent {zght
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- J sz (4r,0)F(4r,6)
J 1 ser (4r,0)F(4r,6)
~ J 45 (4r,6) ' (4-42)
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R (4r/2f)= _[OMV(Ar,B)a'B / j:" V(0,6)d6 (4~43)

WKEoTHZLNRBZ LR B,

KT, (443) X» oIS — 7y M EE LR —H13 3 SReduction factor ¥ Kwd 5, Iy —
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kY E—ANnYy -V ORE— U2 DT TRHFAY I KB EN D, £ T, RELDOZEH
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MmE— FERRTT 510,

Z(f+1)=—%§7zR (4—-44)

CCT, LEHREDOE— FH. RIZS—4 v POEETH B, THENERY—F v MIBIT2BEH—
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R, =R, (4r/f) (4 - 45)

WEoTHEz26RBT LIRS,
4—4 BERISBEBRBEBEXO 7OV XY FY X7 A[R3]

BABLEELR L — BRI O RET A BT THY . 20ET L, F /B UV RIE
KL TRt PO HEY I V2 - VBB TH L, $72. BET LR /IVAGEIR L —+ — EHER OB
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ATLRKBDOUMELRETIEEL VAT L THE, 7OV LY FY A7 A TOASEXLDIEIE.
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FOEIHRABHFHCEETICENS, TITR, COVRTFARDWTELLENTLI LIS
T2, LTIREHERICOWTHET 5,

~10ns

divergence limitation spherical mirror

\\\ oq T . 14
Rod FR os ASE
amplifier | enerater
A iris -10ns
4 20mmé
A G : 1200 line/mm
8ommy
do
an =1.4mrad/nm
OS : optical shutter
(Pockels cell switch)
FR : Faraday rotator
SEL : pulse shaper
to Gekko Xli

G : diffraction grating

- " spectrum width limitation preamplifier chain
R : image rotation prism | 3

HA : hard apeture ) ]seL] IR
iris pulse shape image
Smm¢ 1.2-2.2ns rotation
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L)AL TLEYD S,
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o LiFhiTwiT w0 T, BEXOSMGIE,

-ma—b/m+ fi+ f,=0 (4-47)
kb, LIcHoT, 2200V XnESEREYER» S ALy X ToOEESDIRIT(447)
RPOA A —UPELENIEHLHET LI LN TE,

b=(fi+£N5/5) e/ £) (4-48)
LB, (448) REAVTEAR=V X NT A NVIT— (00T TwiTiE, KEOUELXHELIZE
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NAB7) DFIBEIMETH D, L7dto T, 45210 L HRFEEH1.2X1058 % 1 . ASEHH
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N7 MVIEHIRE D OREBIIT L TED L ) KT T2 2 HRHEOER > ORET 5,

4—-5-1 HEEAESUEIELBHY—H

BERAESESIRY R > TV BT —HoRERH IO OVWTHANL D R HfaAB LU ARY
FVIE% £ EN2TDL, 0.6nmilEE L THEEAEDN U ET > 2 HBE L ITh Lo LEAH T
Reduction factor%FtE L7zo H4-1LETEER Y RT. AGTE— L DEESHE XA LTS D
DEREL 720 BHRPERAEGSHETOL L o258 TH ), ERPEEAESRLTToBET

-50-



Hd, COEPEH, BRAFESTHEIRIC L > TReduction factorBLE— FIH LTHA LTV 2
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KiZ, ARy 2 VOFRIICOVWTEZ B, BHae—L oy M EFILL B ARy 7 VR LoBE
B, ARy 2y — v R E S, BHERISIRIC L o TRESAICHBESEVSEN
Ry NI —VEBREDEBEVITETHD, TNDEHIXLT, ERDARY Z NS — V%,
Avab—VYMRERDLZIETHEONDENSY — VD, ZHBESMA I T IREFESML, Eh
NNy — U RHEWCE LHEE2R DL, POFHBEIE LWEERETRE., (5-1) X2 oKX
DEIITHELTENTE S,

11 I,
pall)= J°<7>7iv“"”“’[’ <1>/N)'

J‘I-IN 1 ,exp(— I, )
o yN TP TN
L e "( <1>/NJ b= e p[ <1>/N)

=¥ 1 I, 1 I,
L= exp(‘(z)ﬂv)'mﬂv °"p('65717)‘”2d’3"'d’”“d’” =9

CCT\%(md~N)H%XN77WN7—7@ﬁ53<bﬁ§htﬁ®ﬂ&—7@$ﬁﬁ§f&%o
T/, NAERONNy— Vv ORMBTH S, (5-3) RIIBITHIETETRET,
NY M NI
py(l)= (N-1) <I>N exP[ (1)) (5-4)
Eh b, H5112 (54) REN=1~1603F TEZ TAHE LHRERT, HEFESHIERL BN
-V OMBPEE B OoNT, EHREOT LY IIOANEDT S &) 2FEFLRBLS5/ME TS
L3 hd, THIF, ARY 2 NVOFBABELTWEIEEZRLTNE, (54) Ap by —v
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1
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) BREZRENON DI NS~ VOBMBNOFESFRICEESIT S, SO LI, ARy 2D
FHEDEEVERNED SN — Y ORBITEET A L0, FEHEKEEAT IS L2 E
Dy N VHBI2HBICEY), BRLELTARYy Z VDI v IR F2IN2IE, BIB530%ET S¢
DI EFUETH S,

5—2-2 {RAFIERDHER

FHEZFIALTAR Y 2 VBT 5201013, IE-ADPLEWREXRFANERT 5200F
—ARENHTUEN DS, Thid, IE- LN TREAELRITNICEESE 5T L TERTRETH S,
CHD—D2DHEE LT, FAFHBREFAR L 2. B2 @ERHEROEEE R T,

FEARHERK BN EADNERETF (BERS) 2 EBHM2RLT7 VARCEBT A LI > TH
B, v AMBROEMICHEAINS, EXFEELERL TE ALV —F—RRIEXHAIE
Xy 2BENE— ALy FRFE SN, TV FAMARCAFTENEZ LIk b, 2BEO L —
FeBEBLTELE-LZENTHE, BESMIHBFEL, BVRTFHELRZ2V 2BOARy 2 )L
W=k, BEECERBI LN TEL, L oT, EEHERIE. BENIELRASPENE AR
Y NVOBRBE-RIC2HELERLTIENTE, (5-5) R2bobhb L) KERRELIRET S ¢
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N . RAEEET
K5 —2 {REFEROHER
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PHAL., HEE2FTo o IE—ADENNI— VY ORBRX OV TR, BEHESMLE > TFHET
3, 8610, BAXIE VA FATORHAY—HZFHEL. BRADERFOEEBL UE—- L2054
Mot 2 EEHRICOWTEET 3,

5—-3—1 {EXEHBEI2V—-Yarva—F

EBREEIENDY I ab—Yava—Fid, SV FAEROLDICHAB LA FEURL TEYE
Lo BHEERE BB LIE— AR 2BEOE— ALY MESEI S NB I D6, EAHEKE 5
VI AMIAEAEBLTE Y- ADERBESAIE (3-15) RPLRDEHITHEL I EHTE 5o

L(x,y)=Y, -j%f-exp( jkf)a? sinc(af, )sinc(af,)

s=1

XEZ P,U, exp(—j27r(f,A,m + f,B,,,,)‘*' j‘hm)

CCTL P, ﬂﬁtﬁﬁklof&iéf—bﬁﬁﬁéb 0H5VIRIDEL LP—FHDER L b,
(5-6) itbi i?’\ 1 BRBSI 2V THEERIEOME & ), RILZNENOFEHRGE S BE
HAEDF % & BT L TEEDBEAAE RO TV S, Ik, ERBFRTORG Sy — Y EFET

AR TH B0, EEHFHERCOVTARICEX LI LETHETHIENTE S,

2

(5-6)

5—3—2 TFiarxy 7z VoifiznE

FBREEIRIC L B TFHARY 2 VOFBES R LT 20, T v § AUBROHERV I 2 L
—yaya— F3HBLT, IE—LADEXNY—VEEHBE LT, BS3ICELNY— YD1 RT 0
T 74 NETRT. EEHEKNEFOASE JiF20mmfA s Uiz, T, 77 ¥ AR S L UELH
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Yial—vava—FrAw

& 25 g 25
2 2
2 20 X 20
2 2
2 15 2 15
] 2
£ i | £
5 1.0 ittt ] 5 10
8 N TR : :
® e | e} =
g 05 4 : E o5
S . ! S
P4 0 A4 P4 o

-0.06 -0.04 -0.02 O
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E T [t TR ii'( """""""" E E T 3 ' Ti" IR
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FREBAXAT VAT ADNT A= —% v, T F MUABEDEZ X ¥ b4 Zi132.0mmey. &
XV AOHELSERIZ1008mm, €= ADOFIX320mmE L7z, EXBERMEE. ¥ —4 v FEESOO
pmiZx LTIR=S5ISREL 720 AR ICAST T 2K, qe—L > FC—BLBESE L E-
TWa L Lo H53@i T ¥ 5 MIAREADEE, 0). OBLTF@RENENRT V¥ A, TS
SURBERICKTFLYRE LI REEHEERZBALLBEETH 2, CLoDEPob2BE T, 5
ANAR E B TR 2B AR T OEBOREFHEEEZFEA LB TH. BV RERS
BLTHEHIZ, 707 74 VOFICHBETFHEL TWD, BBRESOEINIT. BHRERSORL
EERLTVBI DS, 2ENKBREOLHINEL2oTVEbNEELLND, M54

COMEFRPOTE L REBESMETRT. T ¥ 7 AABRESA T, BREOHFELEREND o
DB (51) RRRENBL I LABBAM LR > Twd, THIH LT, EhREEEREEA
LIBECR, RTOEBHREL .. BRAEVEELLEVE I RPHE b, COHME (54)
RENL2EFRATHZ LB h B,

41 21 |
()= ’(})TCXP[— m) (5-7)

K= ¥ 2%, $72. (52) R LoTEREINIAR Y ZVOFEHHa L FFAMET ¥ &7 A
WEADHEIIM0E L DD LT, BAMBRKLIEA L2284 180.708 2 D 30%RBEa Y + 5
AMPFETT 2, Tt (55) REBVTNFEL1H52 (248) Kkl L3 ERLTVS, BE
DZERL, BAHEIREZBAT A E TCTBARY I VOFHH IV S A T bbb —2D
BREEINDHETCELbNDEELLND,

1.0 \{ T T T T T

> 0.8 V:
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< 04 3
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Intensity / Averaged intensity
K5—~4 HINY— v 0MEORRTEDSA

5-3-3 -7y FBEHEH—M

BAXDS VR 7 AT, BRIROS — 7 v PR HRICBET 272010, FI2EADKEICH L <%
BIRIZADE— A% AT 2, Ry =4y OBEY—MULHET 22010, CORMREICSHE
TAERY I 2V a v illoTBoNy 7y "V EFRLOBESA Y REECHREL, ®
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HLEOBBRERZHET 2, Ry —7 v FOREY—HE, AEORERELFRHETH - MEIL

DEMET %o 8 & ICHMICRET B 00, RE LD BREDA % Legende BB % o TEME—- F

BARSEL. £E— FTLORY—HEFE LA, H551F— F155 120% T BEAY—HD

FHHARETRT . H55@BHAY R, ©)iReduction factor 7KL TV 5, # =4y FOEER,
BAXNETOBBERTHAVLNA TV S50 umé L, EAFHFRIIR=SIHRE L. T2, BT

289 —YRES3CRLAREER LAV, -7y F BEBEOFRY KX, 5 ¥ AR

BATRE LABAI319.0%Th o7, TNIM LT, HAERRELERFRER LR LHEE Y

BAL B8, 13.2%E¥B30%DHREFE NI, T, BEEB LU VY AEKOREHBEK

FHALLBESICBWTL, TRENBHEAE—HH13.6%. 13.7%& %2 0. $I30%DUBIR LN,
Ihid, 1IE— ADBFESHKBTIBEREEOUBRE—HT 5, H5-5@72 0. FREAHEHRICK

5> TE— FBPRZ o TVWB I L FDP b, BRE- FERAOFE—HE (1~12) KoV Tk,

BREOREMBES S o £ A8, PHE-F (~80) KOWTH, HABHEOREHBRTS

LHNEL B, B5-SOICAY—HDEE— FIZxtT HReduction factor ¥ 70y P LAbDERLT

W3, & T, Reductionfactor EEHMEREBAL AL DR —M% T v ¥ AUEREGDO L &

DARY—HUTE - 2ETH S, COEDPHHHP S LI, Reduction factor DELENIZ0.6~0.8DHITIT L

AERZE o TWh, Ldo T, BEHEAKEZAVAZETRETOE— FRBLWTRERY—HEK

BETHILNTETHD LELOND, T2, BADERTFOREC L 2BV 20T CEE LA

rnZ ehs, EFOREC L AEERRIFAENLBETEZVEVL S,

(a) E—KEH

0 12 24 36 48 60 72 84 96 108 120
Mode number

0=13.6%

g

z

E

S

£

g Sy (b) HEE

[+]

2z 1.4 T T T T T T T 1
< 12 B PCP(check/RPP 3
z ) PCP{stripe)/RPP
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5—3—4 Y- AsgdieREEY—%

Kic, BEFHEEORTFE (E— 2058 209 —4 v PEFY—HOUBCSZ 2EE IO
TE8T 2, MS6RELEAEEFOEIEML 2BEORFAY RO KELER L T2, O
HIMER DB, AMSEREORAHBEREFALLEETH L, CORPLDLH L) I,
REFHIB0LRE D EXFORBIRLOTAY—HIDBREENMEL L 5L )% b, T, FTH
Kb AR O TR LR E AV B8 THORY—H 1EH14% L 25PREDUENTRETH 5, L
Pt T, 30 LEDET X Y FRBOREHEREAVL I L THIFLHRVPBONIODEEZS
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20 r-'-rmq—r-ﬂ-rwn—r'ﬂ'l'ﬂni T TTTrITT T 3
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M5—6 ¥—apgiucsts sRi8—oKFE

5—4 KEBBERARE AV RAGEK

EREERL EHT 3 20103, REOEZRF* 2RT7 VARKICEET 2 LBV H S, T TH,
RAEERF L LTASEERL AV TEAEL REHERICOVWTER 5,
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IK i % AR BK7
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5—4—1 {EEHIEROEK

BS-7TIo Bk L 22 (R MM 2 R ¥ EAFIHEHIZ, 2.0mmADOKIFEEH2M E HRERCEEL,
2D A5 AEAR (BK7) OEICHRARATEAESN, FHHEOIRImmAT, 1¥—A2%640DY
— ALy PEFETHIENTE D, KEREROLARET, HEEE1.053 2 m, (457221808 £58 .
AHEERSZ— 74 Y7108 ) KERS%ART . ZAKEHEEMIOLATSH S,

5—4—2 REREEEER

REEEEOE ALY ERNIHEDRT 52010, RISTIORL 2EEHEERL AW TERZTY,
BNy — VR L, HSSCERICAVARERBLR LTS, R, EHlT— FRAH
N&:YLFL —+— (F£1.053pm) AW,

Nd: YLE Aplegtrtrxlrrc;,l ; Mirror
~

— ; N
1=1.053mm !

f=300mm  f=1500mm

CCD Camera RPP Pin Hole PCP Mirror

C<JEd—T=H

f=100mm f=2000mm f=1000mm f=1000mm f=500mm
5—~8 EAEHAXMERONERE

L—HF— @Y AESICH R NE, SmmoDN— F7 NF 2|2 & o T—HE L MESAR Y
DHEND, ZO®2EIHEAS A, EAHERCAS SN, AF SN L—F —HBREAPER
THONE— ALy MIHEIE N, EHI2BRILKINLE, T v FAMHRICASF S, T
FAIFRD £ 72 ¥ P A Xi2100xmTH Y, HELOS3ugm K L THAEPA2TRE LT ¥
FAMAEI—F 4 Y/ ENT WD, 7 ¥ ¥ AMAAKREER L 72 L —F — i BEHEA 100mm D3
HREL YA Lo TELSNS, BRENLLV—F—KHAAFT LV AL > THEXLE L, CCDA
X5 CEE S NI, ERERLYZERL2CCDA X T OSREEIEH22 4 m/pixel Tdh o 72, RIGHIERD
BRSOV TIRE S BN —  DIRESA B S HERERE S % Ko TEHE L 72,

FSOREHIX NNy — Y EFD IRTLTTUT7AVERLEDDTH S, RS59@NET ¥ & AL
HREADBEESTH N, ORELHEELZFEALLEATH S, CORP LI LI, T 7
ANDBOHBEES R LHEEEIEAT A ETHIILTWA, TN, ARy NS —-VDE
hhpb#il L o TEVBRERSDPERS L 2T EERLTWE, & 5KKS-10IFHI/NY — Y2 OFH
L7 R ORREESA T, M7 v ¥ AR EAOBEE. MG REERHERLFALLE
BThHb, T V5 AMIAHBBEDIEE, Kk% 6 TEBBOFICL D RTTHE, EBHERTIEIA
BHMAAICE > TVERV, hid, EREZRP LTSN 2RADI Ry 7 V44 X530 u miEEE
THHDIIH LT, FHUROSEIEI2 umTHY, ARy 7V ETHFIBUTE LRV IO THL L
EXbNb, $72. CCDAATD 1 ¥ LVHATOMIMNREN -0 L BHRERRINT BT ENTEL
WZELRERREEEZ OGNS,
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©M5-9 ERILAERSSI—VEXEDIRTTOTTAN
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Ny —VREFEHL NP LFRTEHRL 7

Probability density
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CNOEDNFIREPERLTYIaAL—Ya VTR EES11IIRT. COEPS., 5V ¥ AR
RIS L o THES LD XA Ry 2N E — Y HCCDA A T DFBREDHBO -0 L BEEM %2R LT
wWiwnI kbbb, Thid, ERTELNAHERE LT 5, RAHBIEOZHRIZ. H5-10%
LEETHE, BAFHBREEAT LI L CREFESAOY — 7 BEYELEIBE L, T/, F
BEOITHb Y ISHNET o TnEIELL, THARy 2 VHBFFENTVE I L HFHITES,
COEHINGY — OB ONEREER., 5 AMIAREADL 2130.68TH o7, TRITXL
TELHEELIBAT S & CTEERZEIZ049L LD, FB0BEBIN TV, LLEDZ X 6ENE
SR ARy 2 VOFRICCEH L2 FETHHELEEX 5.

1.2
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Probability density
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E5—11 CCDA*FDNHEELERLABEORETESAOFTHER
5—5 {EhEEHEREET -V IS

EXEER I L 2EER., BRI THNTLELE AR 7 VOBRFIRITE v, HARBNIIELH
HECREARy 2Dy FIAMEZHHIL, T2 —V Y P ETARY I VOBREERITIC L
Kb, 2070, W ak— LY M EERAENHEHIREEASETH WL EOUEFEEZARNTS
(PERDH D, ST, BEHERKICERS I — LY MEXAS L 2E EDARy 7 VoS EENE
R ERICL WIRGET %,

5—5—1 HRHTH

WA aL—L Y PRBICLBARY 7 VEFRIEIRVBRHA L AR PVRILEL > TRESI D LW
ST ERBIIEAETRRLLB) THD, T ae— L P ECELEHEREEATHILETE -
LADWEE LTRIEHOAR Y 7 VIR ERRICET A L0k 5, L2LENFL, Ihb
DB EVETHD IERT 5 20 HREHHRDELADEZER FOREIBHHEH2H LS
SR b v, IR, 2HFETEORDP LROBILEZL LI E CFHRITE 2, HEFmNb L ER
B2 RETHEORNEBFUERLTB L,

I(r,Ad) = a’ +a’

+ 2a1a2(P1 : pz) : Iﬂn(Ad)I COS[(kl - kz) r+ (‘A - ¢2)] (5-8)
(5-8) XILBWT, EIEITHEHIREDO DT TH 5, TOHI, BAEDORS PV, #HFED
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E—VYAEBLUTHEROZEMMUED 3 2OFIKFETE D, COHT, EROR PBEEHE
AE—VYABREL L P—APBI L NEIRERTHLIMLTLE ), HETe— LY 2EIR,
REARLI->TRIZIL—VYRAERLI D ORI LEBAITL Tit, HLAYBIZE LR LS
EH6 . FAWNBROREHREERFOKRE S — VU RERL ) bASINL, BEick 2T
DI RBZEFN B I 2L 22b0nLELLND, 2% ), BEREHBEKOEFOAE S oL —L
YAER (SE—-A0OR/BHA) L9d A eThiEe s kv, EBEHBESCOSGELEET
O, ARy 7 VORI ER» /185 — Y OBEREEIOPRBE SN DD LHPHETE 2,

5—5—2 HENI-DOKE

REHEROBRDP I b~V AFERICL o TELE NI EXNFRENE 2D, ERTIREST
E—LYPEDARY PVIER, 0.60mICERE L. BESE % STDLS & U10TDL & ZL & ¢ THK/v 4
= VERAL co HIS-2RERICH 2XFBEL R, BEIC IR, B4 E2CRREBE AR
REFOBRBUHMEIER (ASE) 2BV /2Bl ASEXD 7O Y LY FYRAFADPLELNZE—A

KRESFERERICEK > TR S R A OR
CCD camera

Mirror
Beam diameter
15mmé o Streak camera
from ASE Frontead system | H E
4 H
- T
PCP RPP Lens kinematic mirror
. =500mm
Partially coherent light

(amplified spontaneous emission (ASE))
H5—-12 RAEFHBRKCEIIe—L Y PRLBALSL EOERRE

T IFMICHAL, KEBERL AV THER LELHERICAS Lz, 208, 5 v & MUK Y E
BLTELE-LEENL, XY - %CCDH A T %o TEBIL SDEESHAVIERL Y XD

BRI — VEESBILRT . N5 — YRR O N A EHEE R EEAES S 1 RTH A LS
F—VEBBHESELVEDILELS, COBRIRBAINIL 2D O THZLBEALE > 10
b0 CNHAMDE NG — Y DEREHD SEAFERICL 2UBEME R VAT L3R TH 5,

NG DN — VP OHMERHIKT IHETESHLEHE L. 514 5EEEERT, H5-
4@ EHANSTDLOFE . I REAHI0TDLOEE TH 5. REMAHSTOLOEA 1T 185 HIE
WEHAT LI LI WV HERBEESMOC — s/ OESKEL 2 Y, FHEEBSANERLTND
LDDPD, CDLEDBEDRERZ L., T ¥ ¥ AMIABREARTIZ0.0371 2 D4 LT, BIH
HRZIFEAT S L0.0168 £ S0 LOUE LR 61, BHEIHRSEFNHV TWB I E5bd B,
LAL2# o, BREAFIOTDLOB A, BEFESAOLMEIEIII LA EED b\, 72, &
REILDOVTH0.01962°50.0162L 17TBBENHEILE LT > TWd, Shid, BIETRRL I,
FEHHERDOEFOKRE ENT -V AFERL NI KRE VD THIEZ LN, COERTH
WO AR EHEROEF O 4 4 Zid2.0mm TH B, & NIk L TRESA H10TDLD & 2 id (4-17)
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Ao oak— Ly AEENLSmmE 2 ) AP IREAFHERORFOHIKEV, Lo T, B
Je— Ly PRI LTEESERY A CE»EL20i10id, P2 EHREAEEFOARE S
Q- LY RERLE DAL T ALEND D, COEMLTE T, BB R ORY %
%X 5I30%%ET A L) AT %,

A 5TDL 10TDL

M5-13 E@LEBESIE— LY PEORLNS -~
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25_ ' T i LR | Withf'c'p' 25 I AST BTG e 5 ¢ "IWith'F:CP
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5—14 EHLZzELNY —2oetE LRREES M
(YR 2STDLOE . (b)RHFAH10TDLDSGE % R .

5—6 KDP#ifhDOEFARERFFELFIM L 2 RAHIH

V- BRA TR, BEIEC V- F KRy — 4y b LOMARERIE . BRTHEL L
BMBEFICL DEATMBMAVN S 2 BBAN D Do ZN120, MHMERMAFAV—HF -V AT ATH
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FREAFRRECAVT2EL LR IBEEAR L RES S, BRERZT> T3, BRARTER
KAV ZHERRARXORE, HRAB L THFTLORAESOE—EOER %ML TWE o Lh
5., CORULFIAT L L THALEAHNEHBAEREBATIZ L 2 EXLHET 2 2 L 578
ThHb, TR, BARERTOREFELFIAH LLRBEHEECOV TRxS, 72, #ExT
FYRATFLAOBRELEREVE Mo TOEIOmMmO KB FAFEH L R L, BEXTS T AL
THONIFHRICOWTEET S,

5—6—1 HEARERLELHE

AHRPCTOERELR ., FREAERERIR ORI 2 FEOREICL Y, BLskERTZ AL
F-RZRPELDHER, BET 2, FREAFEROBE LA L TERL 2IEEFABRLEHR LTS
IR ERPOSLIFNTRELABRAEIGEHE L CEABTROMBE AMNBIC 22 LENH 5,
BHEL B2 EARRE DFGRERBROER Y K(0). SREOEB ko)L TRIEXRRICL 2T
5260509

kQw) = 2k(w) (5-9)
CNEVARRES FFLER, NHEEARG REREBEINEE ORRED Sn2w)kn(w)t EEET L 2¢
TEHNT, EABEEFAKOBIREE LT IFL v, BHMELE BB 0WEN 2 FIET hifhr
HEEFMLWRIEL IEPTRTH I, HBRELTR, RELROBFTRIEHIFMEERDOE
BHEDLTAHLL>TELT AL, NMHBESL L TRO 2EBEOFENELLNS,

n,(20) = n,(0) (5-10)
n,(w)+ n,(w)

2

ST, o REXROBIE, n RREAROBHIRTH2, WBEL 1 71 hEL 514 TNEHA
TVa, TN ENOHATOAGN, HRAOHWSGMAE L VI OEEDOBHEEES-15ICRT, 54

n,(2w)= (5-11)

c

: Eze I Eo E2e
Laser> / ( ' }o aser> /r | o
KDP KDP
Type I Type II

B5-15 AHADRE, #&0XMECBIEROREORE

TIDFEE, ASHERELEH (o#h) FAMIEAESETASL, BEFELEIRELSH (o)
HENAR L THE L TL 5, 4 AT, AHKEDREN i odl, e dlicx L TISEOAE TAS
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