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IANTREELBRITEFTIRETIE, WK E R EIRT. @K E BT, Ly XH
Uy ThbbEF Yy FEHSICEET S, T2 TEIBEIHIC > T b O TR EH
L. RERV VAR &AL, 72, COMEIZBREEIFEEICRE (). B
FMLR T b, TORDF Yy TEHERT ARV E—RIBAREREOKRE 2
(2.5 T) /8= AV F—TEb N Tnb, Tz, WHITE T Y — 28I CEEINS
WINRLER & R OIE S DSHIRR S b BRI N — A U —THED | FREOKEWIMINLG
Mgk THERLT 5

WL v AT EEIEOEE 2 ER21ICF LD L, T2, BEEZHEEL TWEH /=X
V- LS OFEE K 2.21TR 7,

WIERAE T 2 ANV CRA LRI, B TH 2 i AR o FE 7 10 i
RRESEDL, W24 I ANVICAT v TIROBREMA 7L BIIRET AR E
SR I N MEROM X FBERIIRT . BB IS > TRET 5. BBEBIU®
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X 2.4. st L v AR

AR ST A IR FEET & Fodm & OFE FImIZRiN G ZOWERD72DIT
BRI TADBAZIHT 5N s, ZORTIIHEO—IBISEER 2 M8 L., B
DEMMZHBALTVAIRINERLTWA, BERIC L BIBEENIZOVTIZUET
FLHRS,

2.3 B AINVA T2 RCLDB L 0 BB

WYL Y ADIAANEA VE I8 VARG EFD DA VT 75 v ARITT A NVITH
NABME A NPRET HEHMEOBBRYRT, ERETHELILE A5 75 Y
AREBICHEN L ER L G FEEOREECE L LTRHETE 5, L v XITRET
BHEMEOEREBIDE L OB EEEELHE L TRBED A2 EWTE b,



2.3

G a1 VA 240 2 RCE B L2 B 13

x 2.1. x5 L v AHARE

53 H4£E: 800 mm. & S: 450 mm
ME: /83— XA ¥ —B X UMk

K-V ¥— 2R FERE: 22 mm. EAR/CAE: 22 mm. FHR7CHE: 7 mm
ME: X=X ¥ — ‘

25 79 kA-turn (& K)

I NEEE 650, 650, 630, 590, 590 [ #FF 3110 [@

a4 VEGIES 4.29, 4.29, 4.18, 4.07, 4.07 Q2 20 CiZ T

# EAR A% 618 mm. PIE: 141 mm, E &: 155 mm
ME: $i. B8 400 W/mk, P 1.7x1078 Qm

ihEE 25.5 A (BKR) a4V 14RL7:D

HEED 12.5 kW (&K)

BEI8T A — ¥ 23 ANV (&K)

B LR R 28T (&K)

Lo AEBREERL 2x107¢/5 (LLT)

BANBRAT v 7 4x107° A

BN A —HAAF Y7 | 5nm

£ 2.2, EBEMEO/N— X 5 — B X TRk OFEMA

IN— XU —  Hhigk
EER [x107 S/m] 1.4 1.0
BRI B 5000 6000
BIFNRE R (T 2.5 2.2

125742 ERROER

AEREE w DIEREERR () THEREZNTICHE I VERBLIZSGEZE R
Bo FOW, A NVIZHDPoTVAEBRE V() EHESNTVAEK Ow) BLUTIA
VDA E=F YR Z(w) DEICIE

2.3.1

V(w) = jwd(w) (2.1)
V(w) = Z(w)I(w) (2.2)

DR D Do 72720, j=+/—1o N (2.1). (2.2) 25
P(w) = @I(w) = L*(w)I(w) (2.3)

Jw
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Yl BREREBEOBRERTELE L TEEAN VY 29 VA LN w) 2EET 5,
ZOEIRBEERTHY,
ey Z(w) B
L*(w) = j—w—Ls(w)
LEEIND, 7L, BB 575 VA Lw) & EMETHEEI Ry(w) $EHT
Hh, IANDAVE—F VARIBIEA V¥ 77 v AOEFIERE L TEMIcEL
2bDTHshA, Thbb,

jRe) (2.4)

Z(w) = Rs(w) + jwLg(w) (2.5)

DERYEH B, BEA VT 75 v R LHw) BEBANED &0 S W - SRR OB
BIeEzR LTV D,

2.3.2 FELEEUSEORITE

MEAVT 75 AR 24 IVAVE-F VA Z(w) REETHILICL Y RD
bb, £ ¥E—% 2 ADOMEZ 40 Hz DL L OFHHERICB VW TIE, LCZ XA —% %
AL TESENEL., ZhUTOREREBICBW TR =8RETHEE L7z, 2.5
SEIEEOAEFEEZ R T, HEDWRE LD L v XDE1 I VTHb,
DAODITLVITERE Lz ZSBEFIR LV XAV EBEICE Q O Z HEH L.
ERE T 50 2RO A VTEOEEEES X CEIIMmOBREEEZT 1V
FVAIURI—FT AT T L. ZOMEORIE L MAZEEZHET 5. RIRE AL
HEDP S L v X2 4 VOEMEFTIER R, B L EMESI A > ¥ 2 ¥ VX Ly 75
HTED 350 MALIKEEEE23 IR,

L v X .
a4V * T
Rs+jwLs ‘ R

sint
v(t) i(t)
T4 TN

& Frozra—7 FiRds [

2.5 ZBEEOWMEE, ERETL Y Xaf Vel . 0L X DR
Bl Ly XaA VORREEDOIRIBL EMHEZT 1 VI VA n 20—
TTMET B, FBIBEROIRIEIE 0.5 A §ith. EIMEIER R 133O,
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*® 2.3. ZEEETHH L 2ESR

LCZ A —% NF 2330 (Jl%E#89: 40 Hz ~ 100 kHz)
TATVINVEYBRI—T  H# DL-1200E (A/D 8bit)

- FEPReE HP 8116A

AVEY %K POW35-1A

102

10°

Ls [H], Rs=Ro [Q]

_4
1010_2

100 102 10
f [Hz]

B02.6. L AL 575 ADOF RIS SMEINA 575 A Ly
L EEARESIRET R, OERIKIT Ry 225 DM Ry — Ry * &K L7z, 813
ANDOREBELT. D4 DD 4 VIZER. Ly WEERDIZIZ1/2 FEIC
HBILTIEF LVib, Ry — Ry 1349 0.1 Hz DL EO R TIIE 1/2 Fl Hp)
LTHMLTWwS,, ZRTORERTIIEEROIZIZ2HFICHAL TV 5,

PR R 7 WIS A > 5 2 5 ¥ A Ly & SMEFHEE R, OBEFIRHL Ry 45 O
M5 Ry — Ry TII2.6 1KFRT o B, BRI R 12394 Q1 ThHoro L B
WD 1/2 FAT KB L TIET LT Ao Ry — Ry 1349 0.1 Ha BLEORBET 1/2 e
WAL, 2T OECEER IR 2 FICHHIL THML TS, ZhIZEE
BAE o TL AL, B AROBERIC Y > T, BEIHEORTICEHR L, &
WARAT LI LIS T 5. HAHEEHI ETIEREIRFEEZIIHNT S, TN
baEFIVEM - TEMAFNIGARS,

Lt OfEIZRESY L X TOETH 5,
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2.3.3 FARBERETFTIVICE T EEBUSEDINT A — 24KTFHE

L Y ADBE R RDBHINT A— T KGR ARE 72012, BRERFWIIES BT
XBEFNENT, BB LA YT 77 ADPEREERLFHET 5,

Ly R4 VHERESTAHEOE ZEMHIZKRD 5720, EBOL » X TIHERIKIC
o TWAMKTERICEVCHAME CEZMA TEX S, H2.7(a) ITRT LI %, F
%o, BHE u, EERo, FER ¢ OEREOPFINBMMEEEE R 5, ME@EEHE
ME&H) N EBSIANVTHHT 5. BENGZIAVE LTER ., IV LHE
DR ORI ERT 5,

MEEERDO< 7 A7 2 VO FRER

o°H, 10H,  0H,

o i ar M a
#%\34»Kﬁ%ﬁﬁujwmﬁﬁ%ﬁ%ﬁb\Hﬁ%EK;ﬁEWW—ﬁ&m%
H,(w,a) = NIsinwt 2 5E Sz EOMNENTOBADH H(w,r) 25HHT 5
[36]c MIAEREDORER H,(w,a) THELT S & FENEOBFSA H,(w,7) 13

(2.6)

H,(w,r)  Jo(kr) B.(w,r)

H,(w,a)  Jo(ka) B,(w,a) (2.7)
k=7"Veno (2.8)

Yl b, 3 (2.7) OF 3HEIZMBNEOBRERE B, (w,r) = pH,(w,r) 2. REDOHK
% B,(w,a) THRBILLIZD DTH D, RO OB % X 2.7(b) IZ7R T,
R (2.7) 2 & PP OB & Wil &l - TS T 5 & . FIRENERD &R

d(w) = /Oa B, (w,r)2nrdr (2.9)

ratEsn, X 23)BLUOR (24) K-> T, HEA T 78 VADEHGT 2 RD S,
EMEV A 7 75 v A L &S MEYHEER R, 4.

Ls(w) = Lo - p(€) (2.10)
Ry(w) = Re - £%q(&) + Ro (2.11)
7-75L | Ly = wa*uN’ (2.12)
oL
m:a%;:%ﬂ% (2.13)

Y75 [33lc SZT. Ly & Ry WENFN L(w) & Ry(w) BV THEEE w 2012
EDOF L EDETH D, T/, R ERBEFRIZ L B EIUEDOEMZ RTHRHATH S,
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H, oo ShELE

. IN sinot

‘U

f 1

N —t—="lo T

N T~~4——" Lo o

\\\\\ _+| ,/// /q> g :"g E]?&%UJ\ T

2 NP N 4

'\11>\\“*l“’//\ L/

| W ! TR0
(a) FAEET IV (b) BN DREF A0

B 2.7. FIEET V& 2 DR ORISR o (a) FUEET v MIRE O FIFERITE
k% APOY R CHRT 5o MBOEEE o BRHKE p. HEHE
o\ BEREe LT Bo HHIE 2 A ET 5o BEAICRFE I T A
VTR BRI E T B I3 BB AR D o RS 2 L B,
(b) BABE A ORERS5: A & X RSO R RTI R L ORISR
FEAET 5o BRAHR & X RO LIS SRERABAT 20 R OR
BEDS 1/e ICHEET B S RFERS 6 LIFITN S,

Fro. RERS §=1/Vrfpo T, BEEE o 2BBILT 2 &, HEED 1/2 %I
Bl aEE LT, BRIBMLEBRK E 2E2 52 LN TS,

§=a/6=1/f/]e (2.14)

EBLo fo BREES 6§ PR o EFLLRBEBEHT, REMRIBEIIRY
150 B EEB L V) BIRTREMRBEREFESEZ LICT 5, §=a THEDD, f &

fo =1/(ma*uo) (2.15)
EET Do T720 p(e). q(€) BT V¥ LB ber, bei &fEio TADL ) IZEKE S,
_ V2 ber(v2¢) bei'(v/2€) — ber'(v/2¢) bei(v)

L ber?(v2) + bet?(v/3€) (216)
_ ﬁ . ber(v/2¢) ber’ (v/2¢) + bei(v/2¢) bei’ (v/2¢)
A ber?(v2€) + bel*(V/Z6) (247



18 FoZ WYL XOEBIEEEMOENR

—_
Q
N

AL L 1 Ly, Ry
=

—r
<
N

I T I AP EEPTITT EEPPTIYY EEPER. - VISP
1072 10° 102 104
E=a/d

2.8 BB LAV 2% R L, L3P Ryo

Kz D OEEA o THEA VY 75 v ARERALT B0 BHILLIZA VT
5 YA L, LA (H5) Ra (& p(€) £€%(8) THABNS,

Ly(&) = Ls/Lo = p(§) (2.18)
Ry (£) = (Rs — Ro)/R. = €%¢(§) (2.19)

3 (2.10). (2.11) ZHAEIL L 72K (2.18) (2.19) 13§ DADEHTRIN TV D, Z
D2 ODMBEIN 2.8 ICERTRT . BALLIA ¥ 75 2 X Ly Wi lid % 5
E=11x e A EEHIE. X (214) XY f. THB, A ¥ 05 2 2D IIHEEE
P L TR 2.7(b) D & 91T, MHERTEICORIIRS Z L2k b, 2D,
BERAPIEEIICBHE L T W L2 EKRT b, L72di> T, REFREBE f. D

I A VNOBEROICERFIZIPIT bm L%k b,

COEFINTOBROIEIE., t PREVEIATROLIIHESINS, K (2.7)
L0 I7 T AERE M- T BEBEEPORT v TIBEZEHT D L.

B.(t,7) Jo{(r/a)Aa} _t B
B. (oo, )—1—22 A eXp(a2lw//\%> (n=1,2,3,...) (2.20)

YERDOOEND 370 T Ty Ay BNy LVBEHOMT Jy(M\) =0 (n=1,2,3,...) Zifl
72 o Bt R EWE EIEF (2.20) 1I2BWT, n=1 OHPXEWE L HDT,

B.(t,r) . Mex i
BZ(OO,T)—l 2 AJ1(A) p((ﬁuo/)@) (2.21)
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LIETTE B BETOSREE S N BIEAICE s TRSTRIZEVOT,

o(t) = /0 ’ { 1- 2J°A{1(;1/ (“A)Sl} exp <a2;;7t/ A%) } omrdr (2.22)
=ﬂu2{1-7%exp(3¢£%g)} (2.23)

LEEEND, Lo Tt OREWVWEZ AT, EMEROILERERIT a®uc/)2 =
0.173a%p0 £ 52 61 a?uo BT 5, DF D | BEEKTEE o O 2 FITHEI LTRSS
BB DRI L,

KIZ, BEE (K2.6) 2L L TZORICERS, fiEEE2OLOTRL, #he
WL L2 V5 2% VA Ly LB LIPS R, 2 KT RVCEAERTO A
VE O H VA Ly k1.2 H, RESREEE f. % 0.02 Hz & RBATEBILL 726

EFNEEBROMNY L v X LSRR OBIRSE Lo TWAHIZHEL LT, HEE
CEMTEIZERRIZ R L TWE,, BITET IV TSR B SRR ED 2 F|ITHA L
TR GAHIEDS ., EEOKNE RHEHE CIIRESBE IR AT 2 1E 0% )
BP9 sbZ kb,

LA L, EBRICIZET VIZIIEME —B L%V, Ly & fo DWEMED L. K (2.12).
(2.15) 2> C, o 2 MHEROLELZE LT 5, p = 1000 LRET S Lo =
1.7%x1077S/m, a =27 mm &% 5, FEICKEZFYL ¥ XH3HF 4 27 mm D
AR EE A 7 78 v A EREOZ LICk ) EBLRELR D, TOEFLVT
BEWN R NT A= IRERERTICEET > TWwh,

2.4 L2 XEREEOICERFEREN

HIE CHMSEAPUICREYRAT A BREINENC L L Y ADIEENDRERDO—>T
HLIEITREENT. L L, AHEEREFLVTIES I ICLEEN LT E-0ES
(912 L > X ORAS 2 BT 2 103 A5 Th 5 72

A5 7% v AR S N BREROBEBILEIHE L, LY XDF vy 7 Hul
TORMEBEOESEZLT LOELTWLEEEEL RV, BT EFENLL Y A0E %
FEAT T B ICIEF vy THLCOBRKBEDOIE RO ZIT T L L%, LY XDF vy
T HLORREBE OIS % BICETET 572010 BiELR L Y AR 20T O
TIRWHICEET A 2 L IIFFICREETH 5,

L ANDOIE R ROIEELZ T LEOTE L, M29IIxL v AOEHRER L
FDORNY FRAMITRT 5L v X TEXHEFRIT BT 1)V, EIM, Bk,
Fry T Thdo Fvy THOTORETRE By(t) OEHL v XOIEEI 22, 34
VOIS NDERELY O(t) LT 5. SRHEIREEROBMRIHEH Tl L7214~
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I a0 Z L (EEEEE e T
IN [ ' +¥'\" VA 7° MR +"—‘F"\” 7 7°
! ! Ts Tv
A7v7 | ! ;
AT .
A: A\< f‘\A
\1l/ 1/ \J
— —
d(1) SeBy(1)

(b) KL > X DBHHEL DD 24D

[ 2.9. 5L > XOWHEFE & FEOBHR ., BRELEDODLH Yo (a) 13X}
ML v AOBREFRLYRT. BETIA VR L., B4 LIS/ E o).
Ky T HSOBEEEL B(t). Frv 7 OWEMEL S, L £T. (b) 13HE
DENET Oy TR, WEROBNREERZ 7. BRI %8 5K
DENFEER % 7o, BREBZ BOIRROBNRERE 7, LRI, <7y
DR D 5 o BHTEPNEBITER ORI L, 201347,
Fyvy TER %A R OIS B KB 2 5 Hls O R % 18 5 MR 0 &3l
SeBy(t) Th b, LV ADZH % B o 72 EHRDOINED &) TH b,
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[€2.10. ¥y I ERAEBET NV, B3 1, FE% o OFERHERZ N —F
TDXHIHOTZHDOET NV, 2L EBRES 4 LETX vy T 2T 5,
BOBHRY p, BEEE o, Fry THGOHEET S; £ 5. ATV TE
RCRR L7 L &, B4 ¢t COBBNOBSROBAES % §(t). BN %@
LR OHEME St) B <o

Fry AL EPNS, T4 VTRE LEHRIGEEREED . BT @ TF vy
TESICEET B BISIMEE E 3 A VIGEVHERERTERE & 2 1 Vb b OB R
ST TERZD, bbAA, HERKERE LRIV I v, TLA, O
BOHSTIRPBNEIEEL T H. 22 TIREFHKIC L 2 BNFEHRT . HKEHE
B BAMROENEH T, MBERY BIEROENREHE 7 EB<{ MK
3T A VBB REISGEWHPLRAL TR DT, 7 < 29D 2o

2.4.1 FyyfERIEBES I

TR X Fry SN EOBKERKET VTHEL L., Ly XSS T %
Wy b, M210 IORTEIBFry 7R EOBRABETNEEZ L, ZOETIVIE
2.7 DX PNREEEFREIIZTIROVBL, F—F VDI CADETHE, 2
REHICER dDOF vy T 2RT 5. MEEL |, WK EEY o, BHFEry. EELRE
o Fxy7EE d. Fro THSOEEE S LB ETOEAIIICTRNS Z &
Bl COHEEBT L EIRET Do BHl ¢t ICBVTREIRB~NEAT 2HES &6(1)
L. MEBRNEELIEROTmEE Sit) L35,

ZOX vy S EBWRAMBET OV CIEERER L LT, BIRET A b, EI (B L.
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211, HEWRIC L o TIANVTRE LRSI Z DNEHF. (a) DT
WO VEAETIZ, I AV THRAE LSRRI HBICHERIZIAA S 45, (b) D
HWOD DA TIE, SHRCEET 2MERIC L o THREROID ) IR
%héo

M OB, B, Frv T EEZTVWh, INLOENRZIHICELRET 5,

(1) BM& a1 W TOER

B EETFLVaAIVIENL- VDAL 7 77 v A CETERINE, fiEicts s
Fh4mH E#4Q THDH, Lo T, CORBETORBERDL S LAY FE
B b bBEROT L ESYEEHIE 1ms &b, TANVEMTIIAREEILR
. TOEEZIGEEZRT, ZOSTOREEIEIIEHTE S,

(2) AHEETDEN

BHBIZBEEZ BT A0 TES N TWAD T, FEFICEKERO/NS W1
MAXOIANEEZ TRV, F/o, BERE ANV ETBRIHEELTHHDT, a4
VTHEAE LR IS HR RIS I FREINAMERICL Y, HBHEINLIOT, BEO
FANRT T I e TELR VY, ZOMFZK 2.11 ICERMITRT, ZOHFTOEN
YEREDON 7 AR E R LT ., GHREIBORERIZ., wHROA 575 X
EIBEDI S R A LN TE S, M2.3 IR LGEHRD WL~ A& T6 KD
D, ENFNHPEML TWEOT, &% 1KROF —F v BHOM#E (N 140 mm, #ME
600 mm, JE & 100mm) &A% T E, A V¥ 75 Y ALERIEFRENB L Z 1 uH & 1
pQ LEME SRS [38] TS HBERCOREHIEIN 1s L5, RIEERBEORY L
VAREER 212 ISRT. THIEHPL V ADOF vy THLOMEBED AT v 7 Ib
EOPEMETH A FEL XN 3.4 B8, RIEERBOMYL  XORERIIN 14 s
Thh) ., GEHIRDOREIZIEV
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T T T T T
1 a
M !
Mot
|
3
90
S 1
2 |
2
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0_ )
R VT '
BEX [s]

50 2.12. FMEBEBEOMY L v ADOF vy THLOMEEBEED AT v 7T I (H
El)o HEEHI AT v TIREDEFETHRBILLIZBMRFE TH 5,

(3) HIRTDEN

Bk c X 2 BN A AR EFT NV EHWTERT 5. Fry 75845 TR O F.0ED
R EAREIT T, MBOETRE » BARENHWIESE, LUy ARPRICKELLF
54 5EETHo ZOREIZROELZTHHEINS,

pag PO ER &8 SR DISE

[ 2.10 ol % 3 2 B o By B I B I R 3R 4 ORGSR A SRR AL 0 £ 7 v
(K 2.7) LM UHMRAHRELEZ L E, HMMICK (221) Tr=0 B 56N
Bi, Ly AOFHMLBBEOE 13100 mm BETH 225, TOXTa =100 mm,
pr = 1000, 0 =14 x 107 S/m & B &, BEHIIB L Z30s L2 b, ZOMEILER
DL Y ADIGEREER 145 12D LT VRAEN,

BHEOTLT THEISBAT B IIFEICL  ORMPIPP L Z b b, EED
LY ADBERHBT 51, Fyy THS TIBHBORTB z @o TSR D L ¥
AR EGTHEVHIRERZEYTH 5,

IS REE %8 SR DICE

2.10 DEFIVTEH ¢ 1ICBWVT, BEOPICKAD, SBEIRATHEL() %
25, BRAERETT VCOBROMi * £T HEX (2.6) 13, RO TIEOLKE

It ORENEZHTRIGEREEECABL > TWBE I LR 5,




24 FoZ WYL XOBEICEEMYOBEMN

WEEIER L, r OKEWEZA, Thbbr~a DEIATIE, EAE2HNPEKT
25 [39 z=0a—r EEBERT I,

O*H,  OH,

_ a2 "ot (2.24)
EETL, IhE ) EREABEOER DM IX
Hws) [ - . [Z | _Bws
H.(0,0) e"p{ 47y wwx} = B(w,0) (225)

TERENSD 40, 2FBHOEFTTRIND L) I2, MEBENEORERERE DS B(w, )
b MUAKE TORKEE Bw,0) f%ﬁwwn IR LR D, TORIHNETLS
AF v THREY G52 7-8 XOMMEREH» S ¢ OEMICB) LR EEORMIDE T
575 AL E o T 2 EATTE [41].

B(t, z) z\/1i0
BGo) " ( 2 ) (2:26)

2 z 2
E(z) = ﬁ/o e ¥ dy
Y53 55, 3 (2.26) I2BWVT B(t,2)/B(t,0) 5 1/e (2 Al x % 6(t) & BIFIZ,

. ¢
5(t) = 1.27 v (2.27)

LEHETE L, THEEA t KB ABEOBARS T 5, LT O Tixfii Lo
728, FHEAHFERS 6(t) OHIAELHRAIHEFIWMS LIEMLTER S,

HWRERIC L BICEDEE

AT v TR CHRE L7z & SMRMBEICHAET 5 LB O(t) (LR NI LK
HOLTERSINDL, HM210ICBVT, ¥y THGTORKREEE B(t) £ B
% t CREEESSTRED» LIRS §(t) OB & TORENEY . ZOHEHMEE St) LBw
TWABDT, BEIEUE d/(1oSg) +1/{pS@)} £FETF b, LA oT, ZOKF vy 7
B TOEREIRD(T) i3

NI
d/(poSg) + 1/{nS ()}

b, EHIRE (t=00) TiX, S(t) = S(00) ZDT,

NI
d/(poSg) + 1/{pS(00)}

B(t) =

= B,(t)S, (2.28)

P(c0) = = B,(00)S; (2.29)



2.4 L > TR BRE DS EEMEREh 25
YE B, RBNIENL LICHSIC A2 B LIRE L. 8(t) = B(t)gSg. S(co) = ma?,
S(t) = 2mad(t) DR E M, Fry THSTOMERE L EHETREILL TERT L.

By(t) _ 1+ (d)(po/m)(Sg/me?) (2.30)
Be(00) 1+ (1/d)(ua/ w){Ss/ (2mpab (1))} |

Yheho po/u <1 DL E, (1/d)(po/1)(Sg/ma?) € 1 DY IL2DT, 3K (2.30) 1S
PR K A (O

Belt) __ 1 (2.31)
Bg(o0) 14 4/ /t
_ lﬂ“O Sg ’ 2
Tm = 0.155 (d o ma? a®po | (2.32)

kb,
SETEBOWNYL v AOBMEEYTIZID T, MEHTORELreIET 5, £/87
A= HERDIHI BNz,

BMHE/Fry TR l/d 1300/22 = 59
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[ 5.7 \ZFHIRE D AFH T RV F— KA RT o FAEEL 100 pm O YAG B
WD 2.0 MeV DL EDETHREFILL TWAH, WIERIZASFZALVF—A70MeV DL &
BN 0L D LI ISR TREAY, MUESTRS L, Vb EXFDIRLHE
LEDICTALNTE - LTY =27 250, P22 RO HD YAG HIBIR LY
RABEIKEL, BL223ETH L, Tz, BVIEERAMEIKRE LD, L

EFr—2 ETC-4
l Al(20nm) l
YAG It

FHEHEA (200 um) 7

[ 5.5. % L7288, ¢ = 100, 200, 300,500 umo P22 EIRDFITHEHE
WO LICBA SN T WA, P22 #ERIIHEFRICAEH, YAG HERIIEH
Thb,
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T YAG | 1000} P22 |
__ 200 i
g. I B ] g.
g o E&
4 500um | & 500um |
- o "
< K
4 i 1 Y4 500+ .
1 100 " |
5 [ 300um 1 14 300um |
200pm | 200um |
100um | I 100um 4
2 3 o i 2 3
AH I R ILF— [MeV] AHFHIRILF— [MeV]

5.6. 35 LA IED ASTT RV F — KA. #HERDE (100, 200, 300,
500 pum) /8T A—F & 572,

T N T

10- YAG | [ P22
i 1 15 -
. Ez . ]
| 500um ” : B ]
H $# 10 500um |
R T 1% ~
: ] _ 300pm
% 2
z | 300um | m ¢ ]
i . 5 200um ]
- 200pum
100pm 100um
o =& 38 o 1. 2 3
AST T ZILF — [MeV] AH I ZILF— [MeV]

5.7. FIFRE D AST T AN F — KM, FOGIROE S (100, 200, 300, 500
pm) ZIXF A—=F L o7z,

L. P22 #IEHR D 500 pm D b DIFAF T AL F—£50.5 MeV D& Z2idH 2 > T 300
pum Db DX YEENFEL o Twb, Tt P22 BRI EN 2720, EFALH
FEL TOREPBEMOEIZEET A FTIIRELZOETHEIND,

56 BLIUH57I2BWVWT, 2~ 3MeV DEFE— 212 LT, SEEOEVEN
it YAG BHERDOHFTH D, E X 200 pm D YAG HHMTIE. 2 MeV IZBWTULD
EADIEIZ 38 pm & BED 50 pum £ Y B, BAEMZRFESL. 3 MeV Tid# 30 pum
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D IREENHIFFTEZ ) TH D, EE 100 pm DD D LR, FERREDZEIT/N S VA5,
RENEEIZ 2 MBS B L FHEINDL DT, 3 MeV IZBWTHE S 200 pm FED YAG
AR EL TH %o

5.3 ZEFHD V) BB DAERA

5.3.1 YLK A yFiEE

BKALAT) B OBZICKRELMAET 5. ZORERZFHLCEET L7290, 5k
WASH) LR DR SEEM R TR, DD, FH2 2 BHEED YAG BB % H
WlEE R EFE Lz Vs OMEZ B 5.8 IR ¥, L#BiC Al 7% L7z YAG
WAL 2 E R, 2D YAG HHROMIZE S 20 nm D AlBEH B, EFIIZ
DAIE*EBTELN, FBOYAG #ARTRAELZZRKGELONS, TR YAG &
FAKIZ 100 pm DV YAG 2V, ZZTRAELZROAZRIET 5,

AETT R VEF—DT0.5, 1.0, 2.0 MeV D& X DI ZRE L, BFE—LHEIL
FAEEDBALFE L 1.8 pA/mm? & L7z, MlERHRZH 59 IR,

RN D AHBTE -7 2HL, FRFN 0.5 MeV Tid 100 ~ 200 pm DfZE. 1.0
MeV Tl 200 ~ 300 pm D&, 2.0 MeV Tid 500 pm »FNLLEDBIZE -2 03 5,
COEII, BEBENPE -7 2 L BESIAFNIANVT-PHETIZERVEBAES,
HICRHRENE -7 % L AFES LD RERVEIITIZ, I B IR R L F - mn
HHBKEL E>TWA, 2.0 MeV Tid 500 pm F TITIZE =27 3N TV 2\,

5.6 TR L72500 pm OHRE YAG B TIEILE LA 182160 pm TH - 72D%,
B TE 400 ~ 500 pum T 5D 760 pm 2% > TWh, ZDI Eid 521 TER
L7235 EADIRICE LT, b EAS) RO AFHHI < OFEIBO RN EIARES
DML EFDIBICRESFELTWH I EFTFHEINS,

Ty VBOERSIIKELSFST IR AL DI, BAMEL L EFDIRTH

EFE-L

|

t YAG Al(20nm)

<— YAG(100 pm)

5.8. U F A4 v FHEED YAG # 6K, FED YAG DE S ¢ 13 100, 200,
300, 400 ym., Z LD 558D,



1000

800

[o)]
Q
(=]

B EH YIS [um]
BN
S

200

0.5MeV

ASHED S5 DRE [um]

1 T T T T i T

1.0MeV

100 200 300 400
AHEDSDRE [um]

4 v T 4 1 v T

2.0MeV

300
ASHEH» S5 DREE [um]

100 200 400

500

X RICERE

MBS RIETRRE

MBS SES A

FAHE DY) B DAREA

5.3

59

ASHE D, S5 DRERE [um]

T 4 T T T

1.0MeV |

0 100 200 300 400
ASEDSDARSE [um]

500

1 T 1 4 T

2.0MeV |

0 100 200 300 400
ASED 5 DRE [um]

5.9. YAG B6AK® 100 pm & & OB TOULD LAY 18 & M R 48
SR ETREE X 2.0 MeV @ 0 ~ 100 um DB % 1 ITHBE L 72,

500
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DN 0.5 MeV

0.5 -

Iy onEs

0~100 100~ 200 300 400~
200 300 400 500

100um Z &EDFE

X 5.10. v Y OMEEL 100 pum DB T E DFEKXMELZ L L LS IETHRL
b Do ESF OHAKDESHIAEY T S, 2 MeV EED 0 ~ 100 um DJF TOHEF
THEEL T 5,

AL L72o 2Oy VIS BBROBRKOBEFRHEL T 5, 2%z 0~ 100 pm D
BD 2 MeV B Y 1 128M/L LT 5.10 WRT o Ty VOERAZIVIEEZD
Ty VRIS BB, EADPRKAICE DD, ARTK—BEVETH S, ZBOR
KR LbbINIE X BOESHSITKE (BT 2 0MEROK S &2 ASHEE T
HY . EEHDOILA - 7204 D BT LB/ S v,

5.3.2 EAA - TEAERNXIRODEEEEDE

B YAG B0 E REH % P22 SR TIRL L LD IRICKE 2RO N
o COMBZRDEIICEZ D, HHREKRE LTORKILLY 54013, YAG HE
DL HERALEBEOBEITZ, FREOFILL ) HADOERTRI NS AL
HE { ORLIA) O/PNEWEBOESIZL Y, &KE LTORIEDIY) (GLE B
8) 13/ S v, —. P22 RENARD & 5 LAEHLMEOERE . ASHEE C TR
L7z B LR R % 4 0 3R L CIETENCEET 5o B AR E L TORIILAT) 54
AR FRBERDFNALAT) AT e FREBDOFENILAY 322 ) KEVDTRE
BRI CEA OB BRI R TRV RBI DL ) RE b,

DT L EHEPDDLIZD, KDL ) BT o YAG(4.6x10% kg/m?) & P22(3x10°
kg/m®) CREFICKELREN VI L L, BAMPTOERFOILA) ITIIRE 2%
7V TH 5 [49)o P22 M B TBIE SN ALY &k 5 I HEIRATE
WOKEA 5% 100 pm TH 5B ET 5, P22 HAKDORENLLELS Y oML . R CIEAD
YAG EHARDOHETRE (7 A F4H)100um OFXILAY 545 % £ £hd ESF THEY
5o ZOME%E 511 1T T,

JZ & 100 pm. 300 pm. 500 pm @ P22 #ERICDOWT, Wi d H5E S D YAG b
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YAGHFEAR P22 64K

P L7z S O

\ | Em Y %
/ S 2 5 0

AN TO
AT R

}7 t 100pm

- / ﬂl
FATIy VHT B b
korsFEh—-T T =
oA =S

B 5.11. YAG #AR & P22 BEARD RN OEER, YAG 36K & P22
M OT TCOBETOIAY) ORIZFE UL E X 5, P22 HAEMOBGEIEA
FER L0, EASKICELIRELEEMEL2LE TS, & FEOHK 100 pm O
SEIRA S DORIE LRI ENZ W ERET 5. YAG HERDFKR TR 100 pm
DEBORIID) LT Do

WE

T T T T T T T

— P22

- — P22 — P22 ]
1k ; 1L ul : 300pm | 4L } 500um
LT M U YAG L b R YAG I TR YAG
b 200~300pm 400~500m
R
3
.‘f\J
S
A
<
=
H L
a b ol b iy c
0_() ..._O_() \ ..._o_() 1
1 1 1 1 1 1 1 1 1 1 1 L Il
~5000 0 2000 ~5000 0 000 5000 0 5000
FEBH [um] FEB# [um] FEEf [um]

5.12. YAG AR T 100 pm O v VIEASH) B3k e P22 #tR O v
VA BEOREK, WTFROEIIIBW T, WEIET—HT 5,

OB FB 100 pum DTy JHEATY B L I L 7-fR 2 X 5.12 2R

bELLEEHLDODO, WTRIZBWTH YAG HNRO&HE TRE 100 pm DT v 2
AT B L P22 RO Ty VAT BB IRIIHIET A Z &b b, TabDL,
P22 # AL CIAMRAEILETE A 5 B £ % 100 pm DR TOFENKILA) TR TE LI L
bbb, SO ENb ., AFEE L DHELEFEDOEGH S 5 EW 2 HHRD T V505
FREED B THNTH b MmO b5,
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5.4 EIARBORKIS ) HHEOER(E

5.4.1 BrEARED 5 ORITEE

S HROREA & EREIIET 5 72010, HARO T OWTHEIE 217 o
HARD R ) OUTTERILED 720 OEBMH A F 513 1R Yo MK o 7B ¥ -
L% YAG BT AT S8, BHIA) 2 ¥ — 20O ASEICEE R FRPSEHE L,
BIEE L HOEHIE S 1.3 mm, B 15 mm O YAG 225> TEH L2 b DT
HbH, VIMEHITBEEORNREFMULIICHEL Al 225 L7, 2 OLRWIHE%Z ASTH
EL, ABTHICIE 1 mm QA Y v F 21T CTEFE— APERRMOEADOHLEZES L
I LTz BAMOMBIBCDOH — K2R RSB ZEHNE, ZOFIHR
& E R HU-2000 DPERICHARA, P H AT —ZAF ¥ ¥ CCD X J THRET
DL, W ATRMBEERZ EIM 5.2 THWALDIDLRLLDTH LS, Hl
W ETD 12 x 12 pm QA 1 BFEIHST 5, FOMHRIEIE 5.1 IR L

P BTE—4 YAGHDER KRV &

747 W S RIHKH i

T RTE S \ : -

: P SDECZS T S N H SS—-CCD A Z

: (bi-Tnm) ! H AT % E
E YAG 8 KR P [(BEEE

E . : !-l-i:I-ﬁ-_---Z-E)-(-)-(-)--lﬂ - \
' ' O EEmEEHE Ny

l5n3ﬁtﬁ@ﬁﬁm#%@ SYEHEAS Y ORF R E

5.4.2 RBIERER

BFEMEROITE—FICAEbE, HEROMETRIM LA I ITAEL, &
FE—2DEFRITICCD D 1HFELT, $4bb12m T EHEELZ, BFE—LA
LEHE 2pA & LTz BTOASITALF—1305, 1.0, 1.5, 2.0 MeV O 4 FHHIC
DWTHIERITo 720 BIEMEEIX 514 IR T BEETEEIT 12 x 12 pm T, MEIZZD
BETOMRESHFDOTFEERL TV A, |
AGTT RN F—PE N E FFBE A THICEN S, TAVF DB 513 8%
WERGTOIEATY AV/NE L 2D L BCRELT HEG VMR CENE IS ETHT S, I
BN DHIERD T & 2 A ESOEIREERIE, LV EHRGEEHFLIEPTE L,
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4 5.14. B A 5 ORTHELE

0.5MeV 1.0MeV

5.15. BN A DRI BIZEOSAL 3 RILF R & S HINIMEEE & %o
FhFER, KEOEPLEFE-LPFAF LT %,
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& B RCAE

B 5.16. ¥ — 24 AE#ICH > TOREHELE

X 5.15 1360 5. 14 % FHEEZ S HMICL ), U3 RTRRLEZBDTH L, K
R LT AR IIC 600 pm T0. REHFIAIC 924 pm TH Do TS H IR
514 L VIEVEBERERL ChH b, MEDFTA L EEMIILA S LN TEL, T4
VE—H2 MeV DL EiE, 500 pm L EDRVEIETL YR I > TR D Z LD
Dho T, WFHOIRALVF—DBFATH . AFHLEDP LD LR A E TR
REARAII 7 5 TV B & & AN TH B,

RS E OB QWIS %[ 5.16 17 o ASTHIETIE SRS 0.5 ~ 2.0 MeV 0 4
DD I LIV F— 28 LT, 2TAEAES S 100 pum A7z 2B, BEOY—
R NG, 1 HEDT ) ORNLEEDOESHMIIH mm OBTFRELZFD 2MeV
DBETE—2IF LTI R, 1/e KRET S 300 pm LSV,

517 IES 12 um OB TORNLEBESATH 5, 5.9 LD L, 100 ym
BETOE— 7% EAHEBE—KL T2 I Ltbh b, K59 TREESNTH- 1
2 MeV TORKDOE—2 b 25 HDHPHIEFHAL N, # 550 pum DRSS TH 5,

Schauer & [50] 25T o 2 BFHEDE Y FANMVT Y Iab—2a ild b, 1 mfE
BOETOILINE—HESATIZ., 2 MeV IZBWT, BESRKIZR S EI T 5000
pm DL ETH oz, FRBMESMOVRAL 5 HRSITENIHAY IHAS V. I
XY 32— a YiIZBY A HERTERE L EO/8T A — 5 OMEDE A VT — HIHTH
bhTwil, R#EYITHo7ebHESNL,
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CEDRNEE

12umE =

[ 5.17. W& 12 pm BORNRE DT o & 12 pm DRE TOFNHEE DORIME,

5.4.3 AV EBOEH

WiTH 5 T EE & SO RIS OBMRE S, Mo/ ETE—LITL S
SEHAAT p(r,0,2) 1T 3RTHTH B, K518 D [ Eho | RAKTRY LHIC, EF
V— L0 Y i ASEIC T LT TH b, ThbB, p(r,0,2) =p(r,z). [ L
6] BRigs., BESKFEICES LB ER) . TOBEER

frsd) = [ ot )iz CBY

Thb, BEXdOBEREZHIEIIL, f(r;d) % f(r) LBT, TDEE f(r) & y
FIN RS L& I(z) = [ f(r)dy 2B 5. I(z) »5TTOBEK f(r) @ ROHZ
EDSTED, THIRT — OVEREFENR, MEOMRIE (5.2) BXV (5.3) THR DL
na [51}.

I(z )_2/R Fjrdr (5.2)
f“*:“;ﬂng %5275 (5.3)

CCD % A TEIEE L 7R3 BT & 51 (y 1) ICRE L 78 Th 5o Z DRI 5.18
O [#2 S| RKISHET 50 2T 3RILOFEKILEAY & y HIICES LI2H DT
Hbo SHIT, TOBBGERSHA HE) ICKHAPSES d TTROLZVOR
FaRD I(z) 2SS 5o —R%IC I(z) 13547 BI%K (Line Spread Function; LSF) &:[1}
T, B S d OFEPEGEHO LSF ICAHE T 5, LSF 2 AKCFEAE (¢ J5H) IS ud
Ty DAY % (Edge Spread Function; ESF) &7 %, 4 7 Ly VRIZEYPEL
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LM b

&7
e A it

Mo

0 i -
Dt Wi
75 A 7 — Y LA
PSF MTF
0 7 0 ”

5.18. WITERSHE & L5 ) BB O BIR, BIHBEEEES d TTHST A
L. ES d OSBRSS 835450 BIEL (LSF) 23 5N b, LSF 2 /&5
THELY VYD YEEB(BSF) £ %0, A7y VETHELLZTY VH
L% LB, $/2. LSF 2 7 —~)VEHRT 5 & S350 % (PSF) 7%
'?“%‘%hzo)o % 7z, LSF 7 —1) lmﬁ}%bf‘ %@?E[I]E)E L5 t%%}ﬁ{f{gﬂaiﬁ
(MTF) 2’561 5,
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—-—--0.5MeV |
———-1.0MeV]
e L O 1.5MeV]
fial —— 2.0MeV1
R
_‘I\J
D
A)
~
& ~.
-3 D N ]
o T T {00 200
x#h_F D FERE [um]

5.19. WIEHLAS Y BIEMG D> & KD 724335050 BEL (& & 200 pm DFF)

ESF & —HT 53T ThHs, BEEdEEXTESF2MELRL T, I(x) = [ [ pdzdy
DHEIC L WV EBEDE S OEIROIEN Y FBAEFHTE 5, 72, L7 -~
T X o THEIEAYY % (Point Spread Function; PSF) 2K 5 Z LT & 5, #l
BREERDOGIREERE X B L J AR L EFRERE (Modulation Transfer Function;
MTF) iZ LSF 7 — Y ZEH|T 5 L TROLN S [52],

DFEDFHEIZ 2 ~ 3 MeV DBAICHEYRE S THH EEX LN 200 pum DES D
W E LTIT Do B 5.14% S 200 um F CHEAST 5 LRI BESHO R
o INEM519 1RT s ZNENDASF LA NVF 13 LT, U DERKBE TH
AL L7z,

FA Ty VEPSEENE L ESF L RTHE#ZSE S, 5 LSF OS5 L LTKD 7
ESF # L7z, Shd %X 5.20 IR T . EMPMTEHEBRSES S SEHE L7 ESF 2R
L. BSFA 7Ty VETHEBEMNELZESF Thb, MBIEREL—HTH, 20
LY. WIEBEE» S AT CE B I L REN,

BT EREUZ I ERI I L 2 Wi S 200 pum LA EOHEID b DR FHELE I X
BRENDEN A>T D, BHHEETICL VBEHMTIEI—EDREEDNy 77
FUNPEMEESNTVS LGEL B3], —EEETIV o £DOKRE SI1IH 5.20 D HIFR
DT FHHRSHF T A LI ICHRD, COFTIZILSF DE—Z7MHIZxFLT1L7 %T
BHolze N 27 IV FICHNABRAHEETICL AR AEIR, TOEIIERVIILVE
FTHATO, SAEHFICHIz> TESTALELEERDBLZL20%TH o7,

KIZ, BRYEATY % (LSF) OFENE CHfRE R BT Ho 2 MeV D& X{Z 39 um,



68 E5E  BEEETEMBRAICROSEAENR

||||||[|||:'!||
1F 2]

I

R

R

R

_‘I\J

)

A

~—

&

&

ofF T
| N RS AN SN (NN NN (RS IO NN N S N |
-500 0 500

A& [mm]

5.20. T VYY) O LE (B & 200 um), E#IIH 5.19 O LSF 256
SHE L7z, SRETF A7y VHETTHEENE L,

1 N —-—-- 0.5MeV |
R ~=—-1.0MeV]

1 N 1.5MeV]
@ Y —— 2.0MeV]
¥ \ _
MR
*l\)
D
Ad
~
b
B

O_

0 80 100

HEAMER [um]

5.21. PYEATH BB (I 5 200 pm)e [ 5.19 %7 — VLR L7z,

0.5 MeV Tl 100 ym THo7zo TDEIZF A7 Ly VETKDE (K 5.6) & I131F—
%Y %, FFRKICLSF 27 —~VERS 5 2 & 12X ) Siiath) BE (PSF) 25RIE T & (M
5.21), ZDOFHEETHHRELYERT A LD TEL, TOfEIZ2 MeV D& X 32 pm,
0.5 MeV D& X 56 um Tholze 72720 MILA) BETERE L7co Mg & JIns Y
MM TER LIDREEL CREBEDHI20 ~ 40%MS3 b, TOIIINVF—FHIET
BIANVF=PFEVIETEVTNROERTHIHMEIREL L5,



B
[l

5.5 69

1 —-—--0.5MeV]
B ———-1.0MeV]
- \\ ------- 1.5MeV 1
L \i\\\\ — 2 OMeV
L
F_ -
= | 1
0_

ZRREHEE [mm™']

4 5.22. ZFEEEEK (S 200 pm)o K519 27— &L, T O
fE% & o572,

5.4.4 WHEROERM=ZERIE

LSF % PSF |2 & 0 $6WEARD S HEEOHEIIHEONE, LAL, TVA AT LM
KA DbET L EOGREITEHE LIS Ve 22T, SR OEREERE (MTF) %K
DTEE, TVH AT LHAEDLEL L EOFREITMTEALHITLTHBL, MTF
(Z LSF D 1 XTCHES 7 — ) &% L )| ZOIREES & LTRIETE % [52], X5.22
B 5.19 5 EHE L7-E & 200 pm @ YAG OZERIEERE (MTF) 278 ¥, /D
WRREERE BB A T v 7)) 131/1.3mm = 0.77 mm ' CH b, F/z. F 4 F A b KK
(B> vy BTl E e TR R SR 13 1/24pm = 42 mm ™' TH B,

1000 TV KOUZEE 25D TV 71 AT LA G DR & & | 8ROV 4 X% 50 mm
fHEF . FoLXOZEEEEZII1I0mm 1 TH b, TOZEHERKTO MTF OfE
122 MeV T27%. 1 MeV T13 %, 0.5 MeV T5%TdH 5%, [F LES DHEIGHRIIH L
T, BFOLA VT —AEWEEOFNLIVBENI VT APELNL, 2MeV T
20mm~1DE &, 9%D MTF 5N TWADT, 2~ 3 MeV Tld 20 & /mm DIF#
BEREBOLNTWAEEER D, TV AT LOMAEHLEIIRETHERT So

55 fas

TV B2V B E B RIET 5 HERIT OV TR ) RFELREOFFET T
{71y VETME L, S50, HEREBEHEA» LB L, FED 2 R &
SERICRDT, ZOF—F #FHT 5 LAREOE S OO ) Bk e Bl
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FTHIENTEL, T/, B E TV I AT ElAGbE L ADORBE~NDHFS %
D720 WA OETURERE L EH L7z,

SREDSBVOIRBHZELBR TS, TNIBEFOAFHIL L DY v — 7 LR
EES 270 THbo FERGEXMTRAFNEEL DEXLO L ¥y —T EHBE0F T
ERICEEINT, BEEIGEWMNE TOREOFGEVPRKE VY, OO THREIET
5,

2~ 3 MeVIZBWT, BEE T 550 pum OFRREDE O L, 22, B WHEDIMRE L
Tid. 200 pm BREDE X O YAG HEHAEH L TW5DH, TOHEMRE Hwiid, 2 MeV
2BV T 38 pm DREEAR S, JIEMEZAMET LT 3 MeV IZBWTH) 30 pm D
SIRREDBON D
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56 =
EFIEMBEHRRADEGEEREZENDERE
[48]

6.1 #S

BEEBEOGBEITV I AT 2B L UTbL A, BIEREROMBEELZE 5 =
TRDO 7RO B & MAE DY TFHET 5, BISROMGEL S HICUET
HEEDERZERY o

BFHEMEOBER TV 7 X7 3EREEPORBBRETH A I L ROLNL, 2D
HID7-010, MBEEHICIN-—YI I ATINEASN, T N—Earhx
5 DMEEDTHEZ AT 0 7 AT DIMEEEIZT A P /3% — R BT, IRIBERBERE
o TEHMliT 50 /1 AT OFHEERGE. HIES. L XOSERERIZHHEL THl
BT Do KiT, BERLKROEM% RO 27010, B 2T OIRIBER R LRRE
B ERT 5, SHICHDBAROZEIIRZR % 5 U TR SR OLTRIRER L K
W5, BEREFSERRE I, BEROMGEL RMED 5 LHITHET NS0 Z
O H»IcT 5,

6.2 TV H A7 ROER=ZERE

6.2.1 /N—EIQLAHXZ

N—¥arH XFEINAEY a AL LT NHK BEEBHTZERT ThI%E S L7z HARP
1545 54, 55) 2 o7 A5 TH b, HARP #FEIITF 2V OREEARZUET 5
72% . JEH I HARP(High-gain Avalanche Rushing amorphous Photoconductor) Jt
MEY —7 Y FRALTWS, BIEESY —% v + ThH % HARPJEIZT EIVT 7 A Se
PEMBMEE L. REREZENT 2L T, 7T Y o BEER 20, HARP #&



72 F£6xE STHENBHEROBBENENORE
#6.1. N—Earh AT (C4860) DILAE
EREGE H4141A (1 1 5 MM &)
HARP & 8 pm
FER R 1125 &

ARG A 9.5 x 9.5 mm
HUDAKCERMERE | 800 TV ARLLE
& 2000 Ix T F32+1/2 (% F 2 ¥ 1 64 £%)
(89.9 %D RHFERNDF /¥ — % 2000 Ix DR THRIZL T
\ HEHEDHAT100 BOBGEFT LNV o/ L SO FETHER, )
S/N 1 45.5 dB (FEHERRRE). 39.5 dB (RRARLE)
(/ A X5 100 BOBUEES L~V EDHTHRIR, )

GEEERMEE, RV AF Iy Ly Y, BREER., BRETREGEIEREI S VE
DR A FEL . FF 2 VICHAN 1T EREA R [30, 56, 57]0 Wil SO & 9 245
REFON—Y IV H AT DPETEMBEITEE S NGO 72 58] @mEEH (H-3000) 12
A ENIIN—ET T AT (C4860) DAREEFK 6.1 ITRT o TDH AT ITHFERA N =
7 A CHERNC B ES N7,

6.2.2 WRIEZEFEDATE

— 2, TV I AT OFGERMEIR T A N8y — 2 2 ffio 72 IRIGZARE (Amplitude
Response; AR) DRIED 5B 515 [59] WIBEREIZHEDOT A MY — Y Z2HPLL
6.1 ICERXAITRT & )2, BUEE S ER ORI L HFRBEAI N 2 HAET L L

TEHES % [60]0 /$7 — Y ERAOIRIE o % HEHEL NV & BEMEL VD2 b THIE
ILLEDDOTEZ NS, RIBEFE A OWIER. FHEE, /XY — VES5OHRITEE
DK Vinax & BAME Vinin 212 T

A — a Vmax - Vmin

Z - Mhax mn 1
b Vmax + Vmin (6 )

EERINDEREM - TiTo 72,
RIEERAEOWEICH VB OBE % X 621078 T, AVviT A 3y — VI3
RNy —V EBBRNRY — D 2BETH L, HEBOEBIKHEICERRIZIEAL
BOTHbD, WiZid 1 ~10mm OMIFERL., THEFLVEEGET L., ZORHTRE
L AOFMEEN TSR T E L DT, BEEUROFFEIMETE 5, BEITHIEN
2 ~ 1000 pym DOBHIINT — 0 ThHbD, LV ADHEMBE S0 T, mtﬁ%%&%
THLELFEUEHGTIHETE 5,
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EERTFE—4 R 72
T AT =Y

EHBTE— st /5 /
T + 2 EITAZEL W 2 T

X 6.4. MR SY — 22 FIH L7-#(2E AR Sl E . /X% — O JF#s
di & dy EBERS>TWTE, BFE—20ERICI ZHNEROBES LS
5% T =dy/cosb =dyfcosly LB LI, EARAEENETN 6, & 0, I
Tho BBEET ¥ 7 ORBEBIFHEOLE LRV T, REEOADRFUIR
N,

IS5 — 2 CTIER 6.3 1R T L) IR EZER ONAHEE L, /39— D
BEAZEZ TOM64 ICKEND I, Xy -V OEFRALTHET 52 L THREBED
BF Y — kAT (KEHR) OFPE —EIR2L DT 5, /37— VEBICED
STWPNESORME —EBICTE S, LIzd>T, W X7 7 ORBEBEOREY
ZTTIC, WBEEOBBEREPHUETE 5,

EWBEISY — I3 USAF1951 7 A RNy — 2wz, Ny — VOB E 1 mm &
120 D5 A4 Y RTEER 6518, TDT A b XY — 21d 1-288 K /mm O 48 FEIHD
W2 Ny — U HZENTHBY, BREICEE L EDOH AT Lok & A CHEECTH
GERTEZRETE D, LED> T, EBRIHEHT AL ¥ XDFMEZ GO ZHEITT R
Do Floe NI —UDEETHALDOAATOT VT ORBEEE®RLETINS,

6.2 Tid, KEBINY — 2 2O EER Lz, 2TOHBAIE. Ly XETF AR
y—OE#IRH3m & L7z, L X (Canon FD55/1.2) i FEZ 5.6 128> T, X
EhFoAEL L, VYR BRBELHIL R ERTEL L HIC L, 361, VYA
DEBINGEDFEZF/NNITHT2OIFEEBT 4 Vv (AVAT ) 4: VGI, F.LER 510
nm. EBE 40 %) =L v AORNAST 7o B#BINY — L 2 F ) HBERINT -5
%ﬁﬁﬁ%lan®ﬁﬁﬁﬁﬁﬁ%%ﬁb‘%ﬂtfhy—/%%%Tlﬁkbtoﬁ
BFOKESHAREEKEFMUEAES 1AL 25mm HAHVIE65 mm) IZ% 5 L)LY X
Y OWEE R L, SY— Y EH AT OEMIEH 40 cm ThH otz BALLL VX
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1mm »72N DT A RT DO

0 T 3 3 ry 5 6 7
100 2.00 400 800 160 320 640 128
112 224 449 898 1795 360 718 144
196 252 504 10.1 2016 403 80.6 161
141 2.83 566 11.3 2262 453 905 181
159 317 6.35 127 2539 50.8 102 203
178 356 7.3 143 2851 57.0 114 228

s

S U N

12 mm

6.5. USAF1951 7 A b /X7 —

AR DO EPERIE IS 7285 L o~ X AF Micro Nikkor 105mm F2.8D T# %, F 1#
12 2.8, 5.6. 11 O 3FHEAE Lz, B, BEEFHEIZIZ 100 MHz WD T 1 2 %
Vi Aa—7 (B DL-1200E) 2 o7z,

BIHSE ZIRIEEREE (AR) TIT o 7225, M4 OBICIZEFRAERE (MTF) 238
FTH 5. AR BHBEATTT 5 NEROIRBL TER S L, MTF IZEZHEAT
AT A HEBOFIBE CEREN S, MEIHEIIERT LI LN TEL, NTV
AHNZBIF 5 AR # A(N). MTF % H(N) LE£&iX, AR 5 MTF ~OZEHKII KD
9% 5 61

Ho) = { AN + A(?;N) ~ A(ZN) . A(?N) P Bké“;gi)} (6.2)
72720, kI3HRT,

_[)MEDEY? (r=m Dk E) |

B’“‘{o (r<m D) (6:3)

Thbo I T.m b rid ZNEFNE 2 RHEESW L7 L 20FERKOBIKEBET
HoHBIZIE, k=135=33-5DEZI m=4.r=2)
A—E:/ﬁi7®%@ﬁ%@%.66»TﬁoM X AR(BEAR) TiTv. 3 (6.2)
2L ). MTF(ER) BB L7, B SY — VI X AETIRIBNES DR HE I
125 TV &MY (8 4 MHz) 127% 5 £ ) 1285 — v OMERI AR L7z LA ->T, M
BNF — Y DBFERETHT VT OFEEEE & e REEORBRERMEE IR,
MTF 255 % & 72 A RBFMEE I 850 TV AR TH A Z L bbb, —Ji. BEH/NY —
ITVALBABROREE FNTITN IR LB HBBEQOEMTH S,
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MR(E S Bl EE [MHZ]
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6.6. N— YA AT ORIEEFRE (AR) & BREZERE (MTF)o (a) 18
BRIy — VR, BEES OFEREE 125 TV 24524 (8 4 MHz) ICEE L
T. 77 ORBEBEENAS VX HIC LTI L7z AR & MTF, (b) #
By -V EFoT, BIgEL 7 T OEMEE AN AR & MTF, (b) D%
BEY — 2 DFTRT T ORERFED 720 FEROE W 800 TV &I
BT, MTF 8 1/3 IZHLL T 5,

YCIRT VT OREREESES TN, 8 MHz T A H33dBKT L. 121X 800
TV ARIZBWT MIF 5% 1/3 12Hfb L Tw b 2 Ebrb,

6.3 ERERDEFRE

METEN LJE S 200 ym. 2 MeV O & & OFNGIROERLERE &V, B
EN—Earh AT ERAEDE L EOERRERRERET 5, BROKRE S
1385525 mm & 65 mm IZOWTEHE L7z, N—Ea U 2T OMGEREIIEEL ~
AL HMAEDLETEBRT A MY — & ffio THIE L. F08HEEZR6.7 12”7,
BEL v XORMEERMICE 5 MTF O LA N2 o7z, 6.7 D MTF g 13
2 MeV EEDE &£ 200 pym DOEHARD MTF 5T, #EBHO 1 LD S 25 mm &
65 mm THbo MTFy 1537 YT EEEL Y X G AN AT 2RO MTF Th 5,
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1 1 I T 1 1 T T I T |

k BHARK & S (13D)

NN 25mm |

- —— 65mm -
L AN
=0.5F \ A\ i
= A\

- o MTFaset -

MTFag o onaSeMTFg 157

] 1 I 1 [ Py et Ty
0 500 1000
FRARFE [TVAK]

67 LyA%&oHizN—¥Y¥arh x50 MTF L#EEKREDEK MTF,
MTF it 2 MeV BEDE & 200 pm OENAR T, K& E% 25 7213 65 mm
Y L7& XD MTFs MTF,, x5 3 EEL Y ATENEFROERMOKE &%
WP LI-LEON AT (HEL VX, HRIBE. 7 7) O MTIF, MTF gy 3
MTF s & MTF, x5 % ) b7z MTF T, B8REKD MTF 2 K7,

WERE BRI BOEE% 25 mm & 65 mm EZEX TS, 7 AT7D MTF O
A—TIFHELL, Ly AER(1/3 ~ 1/7H) #E2TH Ly AR R ok
o7z ‘

TOEFKE N AT BFH L EOBERD MTF % MTF 450K $o MTF #°5
%k 7 HFREE Y HCHT X ARRFREE & $1UE MTF 45 Tid 65 mm OFEHRE
o7k & 520 TV A, 25 mm OB TIE 440 TV KORFUREEE L B SN,
HEE L2 1000 TV ARKZERT 5112, 7 AT HEORFFEEED 700 TV ADTIK
Tl3E Ly, BIRROF TREESEANDESITKECIGERARDL 120, HER. &
B 7 T OFNENROFIBIT A MTF Hb0EE%K 6.2 (I58T 5, 65 mm
FOEIARE F o 2B, BRROMEGE LD b7 A7 ORBEVRS IHELD
D, ZORTHLT VI o TIHMEENKELHILL TR B Z LD P 5, 25 mm A
DRI HE 5 723 A E . BOEARIC X BIMEESLATKE WO T, 1000 TV ADEL
THREETH B, L 2L AELIRMBOERIZIERS &+ S v,
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# 6.2. BIEROKHOLRERE (MTF)

400 TV & 800 TV &

XA 12 125 mm 65 mm | 25 mm 65 mm
B IGAR 0.36 0.66 0.14 0.45
wIGE 0.39 0.39 | 0.059  0.059
7T 0.50 0.50 0.35 0.35
& K 0.07 0.13 | 0.003  0.01

[l

6.4

N=¥a U AT OREEREELNE L. BEEE (MTF) 2Kz, 2O MTF
L WTHBEE D S RO 72D MTF & % &bt T, BIEREEKD MTF kD72,
25 mm A DHIRZE Fiv 7 & Z OBIERERO MTE 755 % & %% 2 EEIT DT 5 440
TVATH Y, BEEIIRIEICARET 5o 65 mm HOENKE V- & ZiTid, 36K
SV RATDBBENAET b, FHL THAIRIEEDOMMEES 850 TVARIZE & F
D, BEEFTZIET A7 V7 OWHAE§MHz E AR L TWAZENERTH 5,

FORBISHTVEHERL LTHETREME, P AT IMERT 2HBEBEZ 1200 TV
KU LEDIFGEZFHEODDICRE L. BREFSOT ¥ 7 i3 30 MHz LL E O % £
DE)NHEBEVVLETH L, BERIBETRLFERKOKESTHSH 65 mm ADD D
AHVAERXTHbD, B, MEECHLTIIVBEEOR N, N EVa YHICH
BHDOFA =~ N—T{EE 62, 63] DFHP M SN TV 5,
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KT T, ZORBEBEHEYL LCHWSZ LRI, BEEE s s
@%ﬁﬁkivéﬁ%ﬁiéﬁéﬁ LOWTLNKOUT\%%ﬂt&%%EZb\
DRI OV TIHRRAGHG LD E T 5,

ML > X ORISR OB & & 2 DiE (5 2, 3 5)

(1) MERE L V) BELBIET VTR LV Y Xaf VDL v 5 0 5V ADH
BRUETEE L v XOMEREEESES BT L), L XDEER
DERPHES 2 EICHENRERTH S Z L 2R LT

(2) L¥ XX vy THLTOBRBEOILEBELILET 572010, WL DS
BAPERLI-BANKEF VEEZER L, GERIBH I A VEREEL. W
ﬂﬁﬁﬁﬂéﬁ%ﬁﬁﬁ%iﬁb@%@ﬁ%%&(waé’tﬁb#otoi
72 Foy TSRO TORMEEE IHBENMOBRSEFHEIEL R L D Bl
EEBLEFMIGELZ LIZLD, BRI L) 22 ) ZLL EN DL Z LD
Potz, AREREXHOABINICLID, TNH60Z & 2 BURERMICHERL L 72,

(3) HHROMEBE LI BERASTA W & ISR I 247 AR RIS
1 ﬁi"Ei% Lf:o
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(1) ¥ kY & BIREE A OW OB E % A HBKY ZHICEAL, LY XA
ORI IT T, B EETHEE W R SNARKBET - N 24RE L7,

(2) ZORGE—F 2 BEEEEICENT 572012, F1hEL Y XLE 2 DL
¥ X ORI BB THEA Y 2B L7,

(3) BEEEELFRIOTT 2 FRET 247, PREOKERH AT RIZBVT,
ERHTEXALZEEHERLT,

P70 EEDKBE—F ORFIZL Y . BRERBEL OHLBEICB VT, k&
L B OBERYIIC L B EBSRRORB L 21572,

BEEEFIEMERBRDLRERN (5 5 2)

(1) & 100 ~ 500 pm O YAG #HARK & P22 EAARIZDOWT, I IEL &
DREHFRE D AG TRV F—KFFEME 0.5 ~ 2.0 MeV ORI THIE L 720 R
Y LMFERIEALRESE LD, B0, 5L ANVF—-TE—- %L
5. B YAG BGK & REHZ P22 MK TIE YAG BB OFE ALY &
P22 DK 1/4 L/hE v, AFTE—LAIANVF— I L TRELRESPD
D, 2~3MeV Tid200 um BETH B Z &WbP o7,

(2) ¥4 U F A v FHEED YAG #O6IRE VT, 341 100 pm & T & DR
Sl CHIE L7z BHAEIRTIIE S — L AFHE K DILDY D/NS %25
WASDIREEIZHF S L, ABEH R EEIR T EBIRER O K & AT 72586057
FRREICHEE T A Z &b oz, D0, BHBEXRD N IPBEED & VEN
WEL B EDbholz,

(3) HIARDOUWTE FIA2HFNIAT) 2 BEL . BAIES Y e Bl. ZO5H
B HILATY) BECE ATEICETE L. BESR ORI ICH Vv 5 B nZE it
572,

KBRS R D5 ReE & B2 HE L. B 45200 um OEW YAG

HHALEE D & BAZSERE 50 pm ZERKTEH T L ER LT,

ETIEMBHERORGEIENDRE (F 6 )

(1) BIESRAOERTERE AT, 7 2T OBRE LIRSS, L v X8 L <l
EL7T. BIBRAOSBELZHEL TWATERERRKIIZ, HGEHADORFIRGE D
850 TVATH A I &, &b TITHIEHOWIHIH 8 MHz W2 L ITRERET
HZ EWNbhIoTz,
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(2) BIERE LT 1000 TV ADREE 215L 9 &§5 & BT 656 mm HOKRE
7 YAG 86 E v, B8 I1213 1200 TV AL L., #IEIRICIE 30 MHz LA B
DERBEBPVLETH 5,

BROBIEE 2o 72 TV BEGRIZEZD 1000 TV RIGEL TV ARV, I ERK
THROOWBEEZHLMIL, RELEHE,

PlEo XSz, ARFEE LT, BEEBHEOKGEIRE ZOHBRICHE L2RK
REMT A2 ENTEL, ZORRIEEEEEOBRIENM LITRKWIZRY D, AR
BEEEREICBWTHONI R TH S 05, KOS Z & 2 HEBRICSICHTRET
5o

SHEDEE
ARFZEDOSHEDOFEL LT, TR L) 2 mabBgTons,

(1) EFEFRICETHEDORE
K Lo L v ADIEIE L v ARLOBRBEEDOIE TH 5 . EWROBTEG
2T b ST SN T AT B LD B,

(2) 1& & EFGORBRROER
HMEFEEHEICBWT, RELCFARETROFBERE—F ZEH L. G452 57§
LYENSHDL, T2, BBEE-—FORERIFEHTITH) T LI 50T, EHLIC
2 OFEOEEALD 5 WIZHEMESLETH 5,

(3) BEXBEESLUBREORL
BELE I OFEHEREH WA & T, SR a1 HEEKHEITE L 7225,
BET L AT BABERLSNDITA— SN =T H AT 5RFLETLINE
RIEEBBREDLDICB XM ONDLENH S, T/, BHROETRIHESE
2L B REERIREDEILIC OV T ORI DS ERDBEED12THhH b,
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FFFGE AT S 1B L. SBE) 7 B A b MIHEEE % B o 7o KIR RS T 2480 TEJR 532
CERHOBERLIT T,

KEIZ R L C IR e M & MR % I o 2o KA T RIS RIS,
A S50 . ARASEEEETEMEY Y & — & BANSIE EHOE LR LT,

KRG 2479 A% 52 TR . RIEMIEE L WSR2 o 7 KA % mee%
I (AR ASEHID) TR CBHOBERLE T,

K50, BEIEIGE I o 1 KA T EOEBSE. FHHEHIT.
UEdE. BEES LSS GUERAEEIE) . KRAFEZE £4IE8E. AKX
2R R R OB RO ERLE T,

KRR 1T 1CBE L, #eh—B L CE SR B o KR KB R T
vy — ERBERBERICEHOELRLI T,

Kol BT BEEETEMEC B 5 ERICHBIE L5 2 B 7, KBk
T EE TN v ¥ — SHEBAHEEICE CE#h 72 LET

KFEEETI 7D . 5 OMYE. B ERE, EERMEL S I ERICHRD)
e a7 H T SRR AR B ARG, RASE THER. AR —EREG. ANPIRE RIS
BBV LE T,

KRR HIT D ICIE L. MBS L 8B 2B kKRR RS EE TR & —
ISR E . SRR ICRHOEYELET,

KRG AT D 10T o T ERICSALMAEHN 2B KERE T2 RET TYHE
TV ATZHE REEEK. MEEs K, BREHRICREEHCELET,

KAXETEDBIIH2), WX A5 A V7 7 A VO Z RS, £ OHBE
7 KA T EMET TENET U — & THHRE 1§ K (L8R
BI9) 1L L EH LT

AR BT 1) . KRAZ TERET L¥RET Y — 2 THREOS 4, BEEET
SMGEE Y 5 — DJi A b S HEDSHMERE MBI ERE . BOBEOR THEATED
BT RS LT,
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