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BETABRRIZERRE  BFEAY M T REHEES®RE

SRAICHEE L T 7 O /N S 7k il T & W& MR AT 23 vl BRI 7
D, fIEETOv Zp—Bind s 5 EfFI NS,
3.3.2 BIEZ Ot ANDMER D E#K

Tl = O BICK T 2 BT RE & 2 OIRBICK 3 5 3]
DOEMREICOWTERT v 7 — FREREELD S, ZhiC
kAL, BNHEE L CHAYE, UEEE At
3, PiEle MiE3EE 2GR OBt R 53 i\ R AR O 3
ELTHHAINTWS, —T, 7TILYNAX—FDOFRM
iE, BERFOEOHE, SDICIBF/OER &L, R21ITH
PTG LT & A BRI MR WRBTHIR Th 5, Th b O
5 FHICEADAEROAFLRETH Y, SHEMAIFED
FTH R FERITIEIE - THx\, 5T, SHBROKHEEE
DI RIRPI R IME OMA I L 5 GHAIEEERT, O
S LEOBEMEMEVERORRE BHIE 4 ThHA A5, A
MRS O FERIC LA DORRFFEERE & LT, At
HOBFFEHTIOICEES ETFHINS,

3.3.3 X#BHHBFL —Y— (XFEL) OBEAHICHE

BUIR CHAZAIRE M7 0 OBEIIIRICHYS & < 76> TET
BY, I ARERI A=V EDNSG U AEE LD
EXAEARRIAMFVTETCNDL LDITEL 5, SPr-
ing-8 @ BL32XU D ANy / %EET 5 &, B —LY A
IOV THHEERANC IR FTRTNEDT, #
RS 2 R L L7 E IOV TIE, B— AT
FRAETEL OOB L EDHRTH S, 5,1, TDOA
Ny VPN —LF5A VTERTE S L DR % e
L7\,

—77, W CHUR A REE 7 2 v 78 7 BREORES BB
MO RAR ECTIIEHDREETH 5, £ HhHEIL, FEh
b+ 52 &<, 2V BO—5 TSI E BiE A
JEARB O XFEL O BNCHREL 72w, ERICED AL b
HRDE X N7 BIZE7 R T A ENREETH D, B
oo TH LN E2E, BREPTRELLS
XFELIZKEREALBEE > TW5B, E7z, BE/ VA
@O XFEL Ti3, BEFOBRAINTE A rbBEHRBE%
OFE, 7o & 2 I TEER 2 VR 7 B ORI S TTRE & 3
Banbd, #VINTBEDOXAF I 7 AERE ERINICHES
N5 X2, 2NV EOXERMEEE L /- T
A URTRE L 5 b, S BIT, X V87 BOREE « B
REMRMT & IR B A W Z A AOMBW AR IE, BARK
FRICERT AFEYHRAD L —BINEINATHH D,
3.3.4 EERELT, ZOHMOEELE

PEFER LT, EABS R OBHREH O —F <
v JOWME, THRMEROENE, FAFEEIC OWTELIR
(T CORY CEREE L ORHBTH 5, B RE
HICOWTE, FEF - BOAMBERELEDT, EBNLZT
T FEOME, ST VT NORiERMkE BT RETH
5o BIL, BHEHEMGEHICRWT, TYVT7OHLE 5K
DEONE & U CREEREESE R L HFICANSERNETH
5,

3.4 RANRETHEDOBEZFELAWSI NI EE
Y=y bELEFHFLULWVBEEYMZEOEREN (&
B #ZEH)

ERR TR 2 &, DAEOA GRS B O K #E TRk
THEHEBZERNLETTEHE > TETCW5, T/, AIZES
T OWTIEBA AR EiICB W CEHBI B AT &
75> Tnb, ZDO LD IRPITIH T HITZEDKEE
T —HEO H72DITIE, INE TOBNEEIE, OB
WS IEANDA S RX—Y a VBRAB TH 5, kb
B, XU BRERFOERBIC LD 2R BOBERENIR
FUNVCEHMICHMECTED XDk /b, S
TTRAVNNIVBRERESEP DA A=V SN b XDk
BTHWHDTiTe <, BTIKROL2A<FELWTED, &
DEODINZ VN EOBRERBICEETH L LAb
Do T&E, SHIT, BF, HMTIRIRTF FEIK
ESREOWREMREE L THEET AP, ¥—7 v b1
EMWEERTZ E 2 —7 9 b FICRAE L 72 E O IR
ERFEIND FEHEEBLIITVEED) RAREMEX
VRTBRK 2 ERAIN, XV BORESE « BEETTE
OFL WA =7y P ELTHERESINA LD IRz, 2D
$ 072 VN VBEFEFITHELEDRRKEVDT, il
DICK K, 72 & 2RIz 5 72 & L TH AN EETO
HEER B L T 5 EiE V27800,

FIRAEME 2 /787 81k, DNA OESL « i5 - (518 «
B A LB LTS T A A VN BICS R
DOENLDOPEET, TOFRTHH Vi OBEBRHE X
NI BTREIZZDOR D RREM, 2 VXV BTHSH &
FRIINTW5S, TN [REEEM: 2 /R BORE <
LT, BEEAEYOREMRWZRL ) <, EHm, #2385
DI TN T & RIRZEE 2 v /7 B OBED 700 UL R
BRI 2 VRV BT 5 X —7 v Mo CERIERES
¥) OFFHITE IR, LELEDEDL, TOLDRKRAE
X7 BICRESNSFELEDORE WX VNI HO/
TERRMTIE X KR AS i S T BT MR s & OBEEOF
BT TIIRET, FiL WFESLSERORREA R R T
BbD, TOFLWFLE L TRLPHESNSLDHNH10-151s
DNV AREET S X-FEL TH b, 10-15fs TIIHEH X
DOKRERZVNIELEEL TWADOT, AR ATY
v 712 X-FEL % RARZEW 2 VN7 B 1 5 FICiBEd % 2
ERTENL, BOHWTWA X VT BEOTIREGES A F
HRATY y ZIZRFHEETH L PIZ SN, SaklEo
DEICKERA VI V52 AL LI N S,

4. XBREE

C CE TRBEHEOFI AR R G 2 HIRfF S N BT
SHERE R L T & 7o IRICHEEOFIH %37 2 % Hiffi
IZOWTEZ ThbB,

WS KORFR A FSICFIE T 570113, JLIEEAT,
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E— AT A4 VEHR, JeR, BRERY, gL & OB
PEATL TITh Nt NiETEOELEN - TL T D,
BHEE O ZOWEZH LS5 T En < b Tl
EBL, oXBRLab -V Vv AREREER AR D T <
GHAHLOTRINT RS\, Tz, ¥ EPE
BRI 7> THRARIBRZTNIC L > TH A=V BZITTLE
S>TRILELFH LS TE->TLED, SHICKHBPERE,
FAF Iy 7LV IDENSO TR TSR S
{EENTHEERAL, T2 T, ThoOHEMHERCS
FEAL S NIHDOF L WFIH (Z C TIREERRIE 55 & 1
BT 5) I822WTE 2 TARIV,

4.1 KEX - XFELY A I RORE : IILFE—A
FIRZEHRLELT (RIBHBZESR)

BAERREINC » 5 XFEL OFIHIE, SHBEER TEE
IS b ERALZ ERTFHEINS, OB E LRI,
TR RFIR S, BICR -2 A TV AL WD 2 B
DREPEE SN, BAEGTH I THSFHEREDS <
BHIEICEL, 777y FOBNAEBERICEN S THAH
Do —HTHRER, L0773 )T 4 THLHBATRERLD
TR, BEMMICLIERICHSERES VL DICEHTH
5D,

COMmBEFE L L TIE, SIVFE—LAOHERBT A
%o CNETOREEFIHICK T, HHY V7 ILE—
ADEBTHY, <IVFE—LAEHKMN « a5/ VAL —
H—b DRV o TO—TIREMICHCONSITHEE 7
Motz L L, XFEL %A T, ekt —L4
DMAEDLEDREZONS, Tby VI bDid, K
FIRO5E] « BIEHAHFR (A—F U L—v g VEER)
%\ 7 XFEL+XFEL © 2 ¥ — A EBRTH 5, FHF
Xt XBETHBES K ZIHD & L /cBREWIEH
BHESh A, 7o, EHBFE T —L%5E L/ LT,
B L HR P STV TV EO—EHICEDL I ET, VT
Wy ay bPDIRILEET ST 4w I A4 A=V TR
WTE5, COBEE, HLICHEAROBIESRN &
DALY, HELED 6 RILMHEZERFO<IVF
U= L8 & WO BEABM AR T H0NERB L5, *
LA 2 —5 v R Tl

%7, XFEL &L —Y—LoavEx—y g
VMO TEETH S, KMl —F—0f s LT, 7h
Bl —Y—, BKEHEE, Y27y b —P—, XK
MO —F FELZ2AHFoN 5, TOHMMEE, K
B —5— iz TITh N T\ AW < DO & TERBIIIC
RESELAREWSD 5, Fl21E, BEE - BEREICES
G AFEMAOER & T8 — T GBIEREANDOHIER %)
&, BHEBEHTH L, ZOBEOFMNIERA Y Hi
BERPRL 2 ODOXDMBERFTOX v F /7 ThH
59, BlzE, XEjRiZFT / A=t —x— 05 B
V— ABROERMNFRETH 555, L —F—fliT@EEi I
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OVREETHD, SHICKDAL/OITE, EERES
FEEBOFAE A B L T LERB L, Fio, Ik
MM, XFEL # X 6@/ SV 2kl <, 7L
VVILERET A LRI N A, 6, BREHNIC
D2WT, TVFAF—Y avDAELY, EiERE FEL
DY —FRIZBW T A EFEFMTH Y, BHKa
RaST 44— DO EBLZIoKRERTASRY—Y g VAL
ERDTHS D,

i, XFEL E K OMA GO LEETH %,
KIZERO®BR ETIEH HH, XFEL TRY 7 %47\ o
Y CHREREIRB BV T S (B FHEMTERINS S
5 AROBHERE), BHEXTERSBED FES ST 1 v
A A=V kYL XFEL CIRF5MED AT 1+ WGk
Wb, LS AFIANPEZ NS, COBEDL, ®
FOMY—ADMHEZEMb O~ v F U T BUNEE D, FE
12, XFEL Of/hE—LAIH L, BHXZEHA KD
RARETEDRET S v 7 ABBTF L & 0D T EHRR
AV ERD, BEXATL - BOBEESLNIE S 5
Do

4.2 XEOBEE - -ZBIEe—L > ROFA (BifH—
£8)
FEROBSET 4 T A%FEHERIT, R RS
WO DIFERO BRI A T ARFELIH L,
FLOWHFUC L - THBE L A 58T L WY A T A% St
S GRS EICIREST S L WINBAB LA, TIT
FEFEOIB TORERIT D, BANMRS TN HIESX
ERMONIFIL, B« BRilaov—LV Vv 2A%RED, HEE
(7 ¥ BREOKMIFED X I Th 5, £D LD 7k%%
O X BHIRABHREL, FIAMEZIRE « 7552 L
DB IFSOM G Th 5, BAEDORE 3 HAMSLIRIT
HEAPNCA va—V UV FHRFETHY, U—LPT A X EFH
BAOR NS X AHEBIC B W TEIFRAICE > Thal,
BIAE R ic g A HE A T\ A SASE-XFEL < R & Fr
THREIN T 5 ERL (3 X SR8 TREST a1 OB 1 534 -
TeEPR T &7 Do S SHITRESRANICIEAEST HT R O AH 25
i/ EO XY = —OFEHP I NS, T/, X
BMOWRIFBTHSHT P HRREIED OV A X IR OEH,
LFEFFICHIfE I NS, BffE « o —LV Vv A% RS X
WU —T—OF AP & LTE, 7 b Bk« AT
WAV —=F—=D7FY—nb, INT ALYy 7 EHEOR
FUE, AW OER I & IR RIS A BT bh
Bo IHIT, IMIIFEB LTI L 7-UIER G OBIE &
LT 7Fih~7 2 AFBA—F—DORIERE#F>, I
Mot —U VR 200 XNV AEFHAL - X 5T
MG HPERONE P GREINTVEY, TOFET
i3, 1 2HO X OV ATEEDET & IEFHRREIC
L, 22D XB/ UV ATHORTZHE « B+ 5
TRk, 2EBEOTE THOMEIEH O ZE R A JlE



BETABRRIZERRE  BFEAY M T REHEES®RE

FTHLDTH S, FEWICIE, COFERAYVITa—%
FIFAL 722 %G NMR O XK & W2 %, 2%k NMR
TiX, 2o (LR o504 OV AEHNT, K%
HBLT2ODAY VERIEL, BAY V/HEOMHEEE % &
s T, RFHESSOBERYELSS, 2KktX
BOET MBS YT, BTEOMEBEO X A F 37 A% B
B 52 L1 5, COXDRBEROIGCHERITE2H
WTE R, BEOBMIEEMEE L L TV A5ETH
FESA (9% OO #HR B2 T, [HEEE (o)
DOEFZEBN E FFREOHBE] LS 5FHL VI A TV AD
FHaErBgEIhs, XL —F—CRfEaov -1V v 2
HEWHS 5% L, SASE-XFEL Ik} 5y — F¥on
ATTROBAZ L & TRHEIICHED SN T\W5, £/ ERL
HMEE L, XAYEV FREROEHRS % FIH L 7-35R
WARER T A LICLD, XBHEETO meV A —%—D
THIVFE— S RRE L T b — U v A% BT A SRR AL
XFEL (XFEL-Oscillator, XFEL-0) $iRE 3N TEY,
INLDOH ML T I 2 =7 4 — & L TEHH L TR
BRI RETH D,

4.3 SIHMAKXMRDOZHDREHBFAR WHFELE
8)

AR ORI IS, KFH, U—AF5 A VITk
HELHREZ L CE/z, LHL, SHROBEDDICIE
FIH » 7 — 2 WL HBRANDOEEPLETH S, I 2
WL A ARBE R T, RO CCD v/ Y —ici#
kA GoE AMEREHE? S, BEXRTEET
LEENEEAEHROBEBELEPE L 20ob b, BERT
B AEEAERER SV DN AR, TOBEIER &
FRRE ORI 2 B4 5 & L SERISHIICHED 5 LB
BhHe TAUMN « =1 o /NTIRICKER TFHHZOHS,
T# - 7= SLAC, DESY % ¢ X S HHEF L —Y —&f
HATHON TSI LB, B TR FHBIEOM
HERFAT &, BRI OB SRAR A SO D 5B HH
TINTW5D, FICI—1 v/ S TEmS BT RE®R L /o5F
D S TERLIGO B s EEBEORREPEENOOH 5,

PRI DB L PEBEROE VR AT VYV Fa AT
HmbHE, WEOLEZFETH 777V F)—EIRADEA
HIZIEB Y, BTSRRI —TTh %
Rl Y — 2GR TE HRIICH 5, [k
I, IO AR BT A i 13 KR 7 BT SR T b HERT
TERVWERBMICL->TWAZ N6, EIETHEW)
FHFEA VY — 2 PREL VT D C H 3D TR
Lo TETCWD, ThiZBHEBHREOEHKDO LT
W—TThHo>THHEFNEFOTENHRIBREE L E 2,
O 225 0 — ¢ L THRIEBRRICIET 20K Th 5 &
W2 5,

FHRAHERE CHER S 2 B AR H AT S X - T
BOMEED RO LMD, F—OBRHEHETT N CThifi/zd

EIRHRZ WO T, BRI S HEBEOR RSN & 7%
Ho LrL, CTHHEITNTHET LDEFHRTE, H
B 7 BRI SR 2 TR L THAR 1 v W — 3 F AT RE 70 3R
BEafE T N Th b, EEPICHRE T i Em
CoWTE, EF LYo BEOWIEE, EER L OBEBEES
L TRAICPHR T HEE T 5 L FRHC, BAZEL oM
e BT B 720 Tl <, BB 72 B 55 B ~ B AR )
(Z7 7 b U —F L CHEEEGRR 2 R R S & S 2 M7\ 557)
NROHN S,

HEHHEBRD %  THBOBRBGII TR TOR = 2R#E &
%> TETW5h, XFEL TREF RSN H#ETH %D
T, BEEEHIC K-> TORELER RS 720DE/ VA
X L7 UWEHE A LB & e %, E o, BT
HHIAEICE D2 AL, XFELIC & - THA T 5 %Afi A
ANV R TR T 578, FL VST RVF—
BEOWHNRF SN L, SAfif 4/ 2R L7280 Wi
THEAOZRE LR TE %,

4.4 FREINRSZFOIIENS (FHEKEES)

FVFIEZR DN B, FERGROEF O &I 1 —F —
IZRDIZNW T EIZOWTHRNS, 1 HEROFES I
LHEFWDOE IHAKFEANDHE 21— —LEBRIC S
Zlci b K ERSES LT, KRGO RERER, Fm
I FEBRRFFH O KB IR K, 2L T, ERPIC, LELEO
R BRI K EICHURHC R 5 2 E B ATRRIC e - 72, &
WO ETHH D,

PR OBEIIR & F b T b XFEL Tid, 22
ab—VU VA, FIOVAM S WO BERREVPEFINT
WA, hiE, INETORFEOHEDOT M LTS
PICEREDZHAETH S, —J), ERLLA—/N—=A T
L—>y 1Y v/ (Ultra Storage Ring Light Source: USRLS
L) E, KROEMGE/LE VDS KT EAS &
XFEL IZRIEm WA, ChE CORSMEESAIEL T
7o, REHIZE TOXOE FEOR E, ZE kT FER %
FRFHOILKIZ OWTIE, KIBICBEFEOXEZ EF D,
S HICXFEL k&N TW5, ERL 2 USRLS i%, %
iz o — LUV A, BV AR ER A B S REFTREIC
T BT TE L, BHAEFHREO2 TH#E L +EEY—
K[UHELLEFLLDTH S,

—IBDOFERI T A T ADFEIATFEM: 721N % 4T
HE, hzo THREAOEZEHIRL, 2EA2EMD & 5E
Faik 732 %5, ERL 2 USRLS Z# KB 3 & 5 7-0121%, #l
FICE 2, 2=V —2ERBEDLI0fE, 100fF D KRR
MAERT 5, 1—F—OEZREMICHEKLSES, KiIF
M TK S/N e Bk S 1 5 308 & B 1< ) 4
%, FOBERDPULETHS D, HIMARNPEOEB £ T
%, OB EEONE, ERFRIOTEIIHL N TH- /e
B, SEAEEL, XFELIC XA%EEICEDOE S HOF
APRZTOLHAETL, R VEFOE 3 HAKED
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H#LE L COHMELRLEEE TROON TS LIS
KU BbNb, $7bb, 52 bh/camEHN o Iciile
ARET, MEISH TR DOARE R 2 ICHIES 5 2 &
(3, IR O B E L LTSRN, Al a5
VT A Z LICBRADTRZENESL D Dy I—F—dd
> LB AR RIUFES N& (g% & L TdfibeTh

FANE) TIREWEDD I,

ERL ®° USRLS {¥, &4# D, &1 —¥—icxL T
V—ASAVICmSETERSHTOHEY, 3R
NCHRBERNC A E S5 & RIS, SERhi 7 BRI & K
EICHESL T I ENTES, BWREICOATERL T, BF
DOHIFEDIER: &\ D Bk w Bk - T Hinw,

4.5 BANXRBHEROIUE,NS (AFEXREZS)

YRR OIFRBG L LT, XFERIC W CEITRA
TERTABETI v X VAR V7 (EHTRA Y v 7))
X ERL }¢ U XFEL 7% & OB i1 310 % KR
R DO\W TRk %,

EHFRF Y v 7T, BEDEONIE T A X0 M TR H»
R L HEARTHREWIS/N S K 72 508, O A3 72
DITIE, K —LOZREMLREEPEE L 725, B, FH
BTV — ADOLEE BRI THREICH B S 503
Db, ZOIDITIT L BERORZRE®OR EO RS
4, WANEMS AR TE — LIS 2 5820 RERR D
BT HUEDD S, [>T, FREINLREWSD LR
EIZPERDME XD L <7 h, TIFHENLLERIN
LR A, FRERRD 7Y 2 V= ORAWIT X5
THAN—F 5T & HIFRETOFEATE & L TREICE W
TE2PRI7E 672\, I TENS k51T, kAR
Tt 5% C OEFABE R 23R % 72 S CTARFN & 72 572D T
B5bo

123 ETE—L20FRI RIVF—IRIC L A EEDHL
TH b, EIRFAY V7 TRII v ¥V ARBKERICHES
N5LOD, THRIVF—IEIIREKOME & KELRL, Thn
HEELLDOFE /- HERIC A ETFHISNS, THRILVF—IE
IC &k AHEELLIIEFAWIN R ST EBEE b0, L
WRTHANIEE, FERBEOFIHSEEINEL & 75,

BT OB TH 5, HAHFHEDHERA SR T
FIRT 256, RUERYEARE CHRHTABEICHART
BWEKAMEAEH T 50LEND LB, CHUIBAER OB K
H7obT, BAMIEFEETOLENE, O Tidte—

DZEM LR 2187 D BN & 7 5723, FIEE7RRR 0 B
T HLEDD B,

PEDXSIZ, 7VYalb—2#ARWREOINRIHIED
kB EE2 S5 L CTEECTCHSP, JOFEEMKT XFEL
TRHILICHEEL RS, BRBHEXOSE LR,
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FEL \Z 1) % @ sl O ML 13 FEAR P O Z 1T Fe A~ Tl
WK 72 b BIZIX3RBAHWVIEE R &V o TRk E
TH-> CTHHEEIL 2~3HREEKLS 2D, ZOILHITES
NTLED, - T, WHEGRDEA TRIRS S &
DEE L,

e &Lf@IEU/7<m&%aU)k (=R
M£%®ﬂm%%xtﬁn, ZEER Y v 7 B SE H

¥ CTdH 5 SPring-8 TiL604 rii%E—Aﬁ/f VIR RE
THHDT, BEXFOMLERIRBRE R LB TES

DIFZED L7 LT, TNEFNOHBITELTNETH 5,
1ARIC 1 8 5 4BV OFIHERD/-DIC, HAHFTD
BRI A NNN—F 5 23T VY 2 L — 2O
KIS SR, FBRANCHEEZKS LIk b, —
%, XFEL TRRYE—ASA VOKEMBBE LN LD T, FHE
TR DNAME SR DL ERD L, BEAMEREO TET L
FTINF—TEZzNTLEVOIBERLD LD, FEERICEE
OBLABE L B EBBIC T VF—%2 A2 SR ICiTw
M\, T, BEY VI OHELTRLED, TLF—
BEWFEEREOBEF L — AR E SN 5 EALINER T,
REROEZRIETH-DIC T OVF—%% L L GEIR%
TODFARKRIBETHL EBbh b,

5. ¥&¥

WERE, ARl SRR O 55 OB R
FAFFRIC BT 2BIR &Rk imtE, &5 W Iid Rz kR
T &Iz, IO BIERORETm NN & U Tl f8
Rz2TETWE, 2N HE, WX R, X R e

DI @S fRRe, ERE SRR, & T IV — 5 RRE,
ZLTEHAb—V VAR TH S, CNOLOEREHRE I &
LICODWRANOERIT, K0 EHEE (EIRAXE),
FOFEIOWALIZADTHH D, Tic—Ii THREKFIHO
FTEHEEF TN CEAENTIRLR, ZTDDIC
i, BEORLEMmEZBVRD LD TIERL, TOREL
7o, WAKDZEL, 22— =TV vV F U=k LT
B, HKBFEHFEEI v a VvV EL TWAEEERIIINSD
FIRHEOER AR X<, RYPLFAREZFIH IS
ERREL 7o,
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