§2. 1AL EE

MRS aE L, HTYHEBLOZOIHOTHTCEbO TEFZHREB S
DI REFICWEDLLDOTHY T4, COEDFEIL, TR FZEFREEIHS
NBDTHL, LLAIADSOERE KWICHF SN LB OHREIC SN S
WZH Y Fd.) (“NKZ” AlF)5 (1962) 43— X 0)

CNETOZHEHEL ZOERBOLRFOIIE Z BERITBIT LT,

20065EEEDI Rl ABOZES L SHERZUTICHALE T,

20064 8B52H —REESEH IEHEFRKEN

MERER L—¥—xHwiz7 I X< EFNEO LRI
2 HEE HE B
(H AR5 -0 R 52 ) S B B8 V4 Sk 22 JE T 1)

D TEWI AV F— IR S sk 2 T, WHO
Wi ORERG & Z N % 7l ARFOBENIHRTE 2, BROWHEC B AR % R
X, XA R T HoEMEW ST LTELD 0, FHEEADOIED
LIS, BV IAVF—ACEHLRB T ENET 5 2 & 2RI LR
BKBETOhHolo TNETRLY ERBOIFBA MR P TESNTE 220 WM
B 7 2R - O R 2 R L O IR O BFE b #ED 5 X, 4 H T E1000GeV Gk
1) ZWZHMERFEE SN TVD, MAT, HEROFREZELTE L0 LI
IR OBFE D D ST 5,

IANFE =@ 5 72O MAERATKEAL LT L E ) Al ouk, Dkl by ) i
IR D B 720D TH Bo 2 EIEBIEBF OB, R BALL & 70 1Dk fid

7
WG Do PIZEET2METAE LT, —E (V/m) OM#EESD L (m)
&, BIOIANVF—IZeEL (eV) 127 5, MHEAR E AT udmunii &%
NS TE D, FRERD O E&IEEMZ H v 2 BUE O g MR8 R 3
LIRAEADH Y, MHEARIZI00MeV/m BEDLT (EHLShTw2 b ok~
10MeV/m #2) TH b, 2L ) VAR (1GeV/mREnLLL) 29Bl§
B2, MAREMONMEE CTE R 7T A3 a i) DA, (ZEK [1])

TIARIEM LA AV EEFHPOLD, 2L LTUIEINICHETH S
D, FOWI [BTF7I A=W LMEND, S IEFUIIREYT 2 #0572 (i
2)o M2 RAFTHENEL DT 7 A DI > TWD, b LIOMWilize 7
FAROWTHEITTZ EIIMEYV L, MESELETE) £ ENTHFEY S
TROWHBEZME L) 5 2 & TEE, MENROE, ZFo#EE» KD
59

H 41319704 o %2, 7 A YU 5 @ Dawson L L #FTT I X<Ick 5
EFOMEOTRENEIZHY #A, TTADOHIIL —HF =V 2 &2 i TRV S
R WBy 2 CHNEREREL, iR I 2L —Ya VERMLT, o
FoTEFRZEIANE—IINET S ML ZEER L (BELH2],)
Thebb, HEWIZZL —F - A BREOBECSIVATHSL I EIZHHL
()7 Z=IWBHOSIH (DVF:5) LNV —F— V2% T T AIZAFTTS
L, QEBFPVL—VF—RIIEV B2 SN, KREO (B EOEv) 79I X<k
kAR ENDL 2L, QAEAMENIZWEIEINTINTIZTORTLE) DTIER
{EZDDOWE o THAIEVHETIED o TN 2 E, @EHEITEVWET
ANF—OBTIIWICTEY B2 ESHFT2) KD, v, 75
A TOBRTMBEOGEL 20 ZHEMEAXHO NI L7z, Mhkiz#H e &, »E&
T B NTIROEEDEE - 72 Hik & - THeEde L 518, (HNTEEO -0 %
BZONBZWOT,) L—F—RTELNT I AR ONEE LT ZZ ) LOWD
Bakfko, Tk [HE] LIFAZ, (M1 %2K,)

AR MEE LR Z PR L Z OISR ), 79 AoRIL —W
— B o TRWT T A< WE & 7T HE4 5 HEERCE T & & Mad L) 59715
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o FITHATYS L —F —KAMHOE -2 M LOTEINNICIZAEDLLDT, L— -~

W= & TSR LT 2 5L, L—F ANl h M E 75812, WY Voo 7TS
AWEAEFND, WITHICHD THEWES AR FN A NH IS WA Y — FTEb 5,
Gk 3)

7T A O Al D AR O DA ER OB O <Ak, wmIITRE
WAV ADL —=HF =Y MIND D2 F LU H o7z [3]. SHOMEEIZS
BOMEL TROETHTH 2, ZOR05—D20H % 21F X ChirpedPulse
Amplification # (CPA ) EWwo T, L—F—D SV AZH L EBNIT 2 )ik
GE4) DEREDSDH Y, FORHIC L - THEAONMBT AV F =2V S/
(4]0 BATIE, L—H =20V 213100fs (10 ") DUFICHIC, S 10Tw b
EIRiK &Y, 79 AW IMEDHEETIIEEL0"/cm’ D 75 A~ on|-C 10"
EEDLREDETHL00MeV ORIV F—IZMESINTWD [ 6], AR X
2L —HF—=HNVAD LA N F—D10%:E < A5 OPNHA e SAUCh b, we

9
MEAIEONT D, WS EZ D Hdiekz T e, 16V 2R ET
OMHED HEEN TS [6]0) HEDIERISIMMEERICR LY HE > TE T
5 A2 &% TR T IEIFZE T, L ——% ASF L 2B TOREIR S B (2
MR A A B HIN, MR FE O R EETH - 72, HEEHIZ TS X
ROV Iab—va YRR LW —% AN L7277 A OMMENFITONTH
B E R L&k (7],

T T AR EM S 72 BEOMBEROWTEL, GeVHROEFOMM AL, vl
DY DEPTHLCINE L, (M2 28M,) SHRITEBEOMBELITLE L5
B (ZANVF DWW 2B, A EBOETENATE DD, TAVF—%
MALL, E—AZRERIKL LRI NRYE) 227 )T —F2720DF v L
YUIMY Mt T, HEMARLEIAEKINDG L) ICHETFE— 2 13Hk4 o H#&
DREPRKR SN, 77 AMAEDEF ZHE»THNBIEIND 259, HEH
EHIkB%E [2] 1, ChODOWIEOMIERE LTT T A<l & vy K'Y
W72 ER LR TH Y, BIEHATIERICLO X2 W S5 L — A TRE)O H
& LD Tw5,

B2 ~A7adaf) i ondgsonNig GEFTERRETY =7 v 2 s opl) ()
LV =%l 77 A EFMAEDOIERLEE . (I 27 RFEOB) ()
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H1 eVIEWHRILFTHEDLNAZANLF -2 WL HN (—ODHEFH1V DOE
MATHA LT AVT =) HilT T, #1/40eV ORIV F =D SN D, GeV
(FHeV) 1310V DT L, HLTHTLA T (59) 1X10%% 29,

H2 FIACHERETOBEOMENRTHY, BUOEAEIES> TS, BT
AF Y ENToLBEDT, 7IATOPIEMOLEEH DL E, 4+ 2 i3H»
¥, BFLETEMDOYA FADHENS T T ADOHNEBH XM, BIVPHETLEL
B TV D (BT DOR- & ZAHIRIEIAD D), BTICHRESHDH
HOTVSABERTEBUNETICR>THIEESLT, BTOMBIZ 0L L<
LWEMPHAIL L ETHERTIIEE S, T5LZORFEITHOMIY A X, )
T %,

11
i3 113, Tajima & Dawson O X [2] C/REN/2T I 2L —T a ViR %,
4 HoORHERERE)) T X D KRB TEBL L & 1t L 72 self-consistent 7 IR EH5E 0
Wle NI A=F I TOEEBY :

(1) L= =5 1 ~10"W/cm’

(2) 77 XA<EE * ~10"/cm’

(3) WLBRBFIREE @ ~10GV/cm

(4) L—=HF— V2% 1 ~15fs (fs 1210 ")

¥4 Chirped Pulse Amplification #: (CPA #:) I L —WF—MREZ &Hd /3L 2 &
RIS B FTRUIRT L1, MERO L —H— v 2% 50068 (7Y X4
DOMARMWE) CTHFRER IS S EIE L2V AT B0 ARY MVIZHITHD
TNV ADHE PR TIREHAE DS L9 BV AR b, OOV A%BIEL,

LR EF7etk, A7 PVEEHKL, By (WHED) L—¥—rL 2% kD,
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2 HE NS FR GO LERERFBH AR )

A FEOMAEDMERE Z 5 ) R s THh DB L, 197044
FTORT—) v 7l - ) TABROREIZLD, 2R
WM RSB MR - BRABIGR & v ) TR REIZIE
—l ) OIREDRONTEEZEZ BN,

ZOHIE, ZERINCIEBERRTE L L IEAMHLRIL OIS — D> D uLE E
ol FVFRAAELFR, ML, S ARMEMEME D ORAY VR, 22HM
IR RO M R ECTH Do OB, CEPBHTHLIZE 0D S
¥, BIGRM - BOPHMICE b THEL L, T, WHNCEDOTRVNEEZ Lo T
Wb,

19804E1L, PHRIKIE, TV ¥ LAY Y ROMED S DRy — VERIZOWTO
SHFREE 2 BORIIE IR L7z 2 LT, RD/8T A 7 D0k et 2o eiE, v
5L SRNHEA O O 2R Wi L, FEEMIC, —FEOT 5L

ERIDH MM AMEICETT 22 RM LA k1] Bl &20aE)

A Y EOEDHR p BLO (1 —p) THBEAN TSGR 2 > T b
EFNTIE, Top LHET ZWe T2 EobsMMETIOL) R L
A Bo ZOMBIUE [VEHH] OZTHEN TV D (EROBMK) o WHIIZIE,
COMITT v L HRRE 2 BALROBIEIR T b BB L 22tk T KT
bOTHY, TOHEY ETIBAMO S XOHAKEL, FTTIRT V¥ ALRFRMN
K&, TP IEHHEMER, FIZsmms, SGIEAE Yy 7 AME £ T,
PIRRICIE, WHHETIE, BRoA VY 7RIS V¥ A AY Y RONEET AV
F—ZRBICAHITE LI L ZRL, 51T, WL DOhOMITOWTORE LA
A&7z [k, 2] ZxoeEGd AL T, MEEHTL2AE Y RIZOWT
Z D& R A S PR R BIRR

WAL, TV ARV ROMETL > L b BROH L [AY V7T AM] @
HICIEA Y AT v, SNICEST, AE Y 7T AMOIEAET B HPHIZ OV T Dk
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HREIRPEOND, 612, i
ATSHEmIZ XD, WHEBIIAY
. P 77 AM, SREGVER, HREMEA D
| SMAHET B % IR & Y
\ L2l bhoTnd, ThIZK

N >T, AV I AZROMARE
/ Sel WSROI B TO B RBIG 2o

S WC, &L DEESERGE S
\ % [3CHk1 o
QG F \ WM OHRIE, 1Y v 7R
\ WDF vy HAY L RICHES
0 n, 27, sz s
p=1 hTwa,

WA, PHARARE, RSB
WCHHEELBEERIT I EvbroTE, [MEOH 5 MR E @ L UMl
T AE%ELD? | L) RDETIER S (error correcting codes) D RIREIZ, % HFR
mDBIGE Y v ) Y UKROBEELPETH 05, TOMEEZFIT L0, T
TARAE VRPN THDLZ L DbhoTE T,

HICE 21E, BE LV REK TROL D 7RI2E o« 1 TRBL, #
DAY YEEAIICIREC 2 2 &) ZHEAEHOM] 22 %, ZLT, b EOI
WEELADbYIL, COMEEHERET 2, ZTTOMTIE, ZIELAL] Z2H>
AEYETFNVEMED, ZOKRELRDIUE, FALE YO+ 1 Xid— 1 Oflihs%
HREGHREHBRT 5, COREORED = 1 OFHREHBEEL LY EEOLT —I1
LAY ZBELR T VI EIREINTWS, COMEICE LT, WEHEKIE, K
WEZMES L0 HEAR EOTPHEIREZ M) S L D ilEL s — 0B Lk
KHZ LRl R3], 618, WHHERKE, LiLoXBNL%E: S 51058
B, TYFARAY VRETARBOYEM 2 N — 212 L7238 0 ST 5 & mifgs 1
DTNIT) ZLZRBLTWDS [CHK4 1o

p
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K, BRI TH B TR FONEER B E b o TH
HIBY IS TR ISR ST 2, IERE I OZIHES T, Z oBHIREE IC21L
AL, HEEBAIRE 5, BiRDO—D2THIIEME (TELVT 7 A) T, Hidh
L, RRET - TR E o T RiciE s K, BUMCERE L Tvb, 20
720, TEVT 7 AHBOMMPHFAEL, TNOLOMTXMERIBESL L)
ZEiE, HVBEVEEZONTE L, ZERIE, KEMEGHLTTEXLKOTE
V77 ACBWT, WHOKEEIREOMICHEEIREIGFAT LI L2531 L,
ZOOTENT 7 ARBEOMER LB L7z, TOFEESWT, HRICBT
LEVENT A XN (BF) ITHIBLT, TENVT 7 A2, [RUTENVT4 X
L] BBDHZE R LTz SOIT, MEHHMAROKIZ b BRI & AR EEIREE
HHEAET LI EHWSPIIL, ZOMO [HHEERM] THS S 2l L Zh o
ThHE MR OMEE - EHFRICB U B 0008 %2 EERMICTFHT 5 2 LI28IL
2o ZBROINLO—HOMSEIE, M3k EEZH CEELBE#HEZHE L CWAHIK]
OWBALFER RIS OV TOIRE DD I LICKELHFG Lz, TRICRED
3, TENVT 7 A - WO, FICZERLO5FYIab—Ta Xk BH%EC
LRERHE G 2 TE T

ZRBRIE, 19844 LATgER & LCh I FICHfEd, RIRTKIEDEZMZ %
ZEIZEY, ThETHMLEN TRl > EBEEOEBEREELRWZL (1],
CoEEEIESE k] (high density amorphous, HDA) Ti&, Bl S Twiz
s B D IE S E K (low density amorphous, LDA) & 138 74 2 X kil 5 2 A3k
wEh, HLw (M LELDZRETHDIEDVWOLNITR -0 RETHROERT
F2Elc & - C, EHEEIEMHE LDA) KHKENZMA T LHAHIENTEHE
FEIESE (HDA) B L, ¥ HDA 2#EL T &L LDA X TH 2L %
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WISIZ L7ze BT, IEEISSK ICBIT 2 ZDR T2 LT D, MEDSEIE,
FEJ30.35GPa (1 GPaid 1 H&E) T, WEDOY#10.05GPa 15T, #2#
BEOHRME» BN S T2, BEAROHEZ TS hTws#iboe 27
VY AEHB LAz 27 Y ¥ A25, HDA-LDA DR TIZE IR T 2 KR 21t
WKCBWTHET A L &M T IHIFTRLTWD, Th5D—HD%ERIZL 5 T,
WO OWHDINE & V) BENIEICL S L H D2 (R TELVT 4 X
L) ZEERMORMLE CRTI LRI L [1-4]. 2R 5 OB, FEREKDH
L b¥, ROWAKIRRE GREHEARE HT) O e ZIFR 2 BIR O PR Z R0, 1980
FRBTDEOS T I 2 b—va YIFRICKRE Bl E S5 27 [5],
YOFEARIZ A>T, ZRIKIZ S 51, HDA & LDA Zh 2N % A8 LCilifk G4
WHIRIE) CL72L 3 h S bNLEBERA (high density liquid, HDL) & {4
BEHAKR (low density liquid, LDL) OFERIGBFZEICHLY M A 7Z, 4G - &E T T,
REAALATE R D AT T 2 O THIHA WL FEERTH Y, B4 RAIE TRALLET
Ho72h, TOWROKE, W - AR b AFTES 2 W HEME 2 50 <RIBS AR50 %
PR LWL (6] DWT, 20 [ - fHER] OBFBOME %M
TE57200FEEERR (7] H21E, wWAWALRMHOFEK (D0) KAEMHS
BT (P) LB (T) ol (RFHA Th s, BB EBLPFMIV &V
DOEFEIBTHNZZEN D, IV TIEHI200K T, KV TIEF225K TZpk il
AT NAS > T2, 2RI, ZoIhlidth fiAsE G KRk (LDL)
IR (HDL) oXeft (T - WiAiE ) 1cdH b & Lize HIIV & VI LT
AL TR IRIIREICE 2 FTHREA D 2SRV ST S 2 llif e 2
2 TWho ZOZ LI - WA OBIR A P~0.03GPa, T~230K f§3E T 2 C
WHIZERREL TS, ZRBRIZINH»SEERE (critical point) OFFLE % Tk
LTW5, TOMITIZOWTIE, IEMTELZER2EHL LI THEHD, s
DB HDL & LDLAREE L W) Zo D& HERRIED [K] il %4 L <
WDFBRIRE VR Do il [KOREE] ORAEDTEZ 5,

SRIRICE D IS - HORBRNIFIEE, ZOBDOINUAD L OIS 2

WEERGZ, vVay, )y, YY) ARIRHE EOMBWTIOW - IR % &

17
RUVTENT A4 XLOWGEE T - AL, HLVTENT 7 A - Btk % L
WEUOH &Il hol, H—DECEMETH S [K] I [REERERSEF
v b= fEE] b TREEAREMEA R Yy b7 — 2] L v ) o oA
THILWR, ThEITORADOFEREETOOTH o720 ZBRORYTELT 1
A L DOWFFEIAOWE N IE DS HERTT TB 2 b, MO FEE LR TH S
19844F L 19854F D 3L [1,2] DAFEJEMFOYIHEL (Citation Index) 1%, s34k
Zipo 72y, TOHITITHMIC20ED L2 K45 HFTHABIT TV,

KICEN 2T 5 @RS 5 2 L3, KEKOMBIFMOMB & A5@HE oW e &1k
REDATHE7-0THS, COMLEE LT, KIDHEMOHEFEIESEILDTE
WIILES T 5 be TR EEOIEMEOKOFIICO Db L L b, LD
WEZE 7 Vv — 72 X BIETTHERIEN LD A ) = X 22O T O DOERE )y & 7
D, ESHICENNOME, BV —TOMEEEL, 25T T AD
LW EE Tz,

KDOKYTENT 4 ZALAOFRIE, KORBHELZBRZ, FHz REEF VIS
Lo TR—IZHPIL L9 LT HWROHADIIGE e o7z, FHITL Y, Koy
ML RRRE, & D DI RAEGETH o 724K 0 M HIRIE I 31 5 sk & SR i
OB RLKERDO T T AIZDONWT, BRZEDO LI EICKELRHEGL
oo TR ES T, TRODGT Y I alb—a VIZXBREKBROTIICS
KW E L 2, Ml exEz bR LTEL, IO D0ERIZ, THIZARIC
6%,
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B1 #135K OIEMEDKOE T (P) & AR (V) O BIFRE, 5 EEIEN 2K (LDA) ICIE )
M AT EH0.35GPa TABUITARIAR20%/ & < & ) FEEIEWMEOK (HDA) 12
M4 %, HDA 2 HE$ 5 £0.1GPa LLUF T LDA 289 %0 w5l TiE, LDA A&
WHEKIZ, HDA 25REEAKIZR Y, i - AR & 5 LR S iz,

2 KL THIAME LR <l
- WOAH RS 0 58 S A 0D R W] A i
Lo JKouhfig i & s off
FEDSFENNCIR S 7z KO
MgV OPHMBN TV EA, Mo
JEJ3(P) & i) (T) O MK FAK D
AR O BRI AR K IV
M EXKVHO Rl FRE R
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