hoik 8RR A PP LGk (2022 4 8 A)

TR AT IR K, FRATIUA [F e B AR s g Ak ) AR Fe M A 1) Physical Re-
view Accelerators and Beams (PRAB) B80T S5, 8 (HART) St klikE
PRAB ] EZen9iT), Satsr 3k Py2r (American Physical Society, APS) J N #H
BiT|eGE % PRST-AB. Elsevier fU#Z¥HL- 5K Nuclear Instruments and Methods (NIM)
SRS R REVE MDA 7 AR 5. SR LTS UG 3 1 A SR IR SNSRI FR

WS LS G TR AW EE KA, 1F http://faculty.hust.edu.cn/jcytsai/zh_
CN/article/2191806/content/1551 . htm#tarticle AJ LAFRF5H A1 S0k . FRT A AKCE,
SIRIVFZ T AU (IE)o ARTR T FIRANARFRIE AUl WA m, &
TARE SR8 U AT RERHF T R

A (2022 4 8 H) FIREIRGEAN PR

WA SR B AR 7
gorm [ B B 0 B B B H cytsaiohsteduen



http://faculty.hust.edu.cn/jcytsai/zh_CN/article/2191806/content/1551.htm#article
http://faculty.hust.edu.cn/jcytsai/zh_CN/article/2191806/content/1551.htm#article

H %

I R A R & [ISR 5]
bynchrotron Radiation — Early Historyl 3

R4S E ORI B [TUZ04A]

bverview of synchrotron radiation and free-electron laser projects] 5

B AiSHHR IR 6% 7 L IR 2 5Pki% [MOYABI]

IPerspectives and challenges for diffraction-limited storage ring light source4 8
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1 FSESH R # (ISR 5]
Synchrotron Radiation — Early History
1.1 BAfEE
o K [FBEEAT
o {E#: John P. Blewett (BNL)
o KA ZRIR

o . https://journals.iucr.org/s/issues/1998/03/00/hi3494/hi3494.pdf

X ) 20 A O BLE TE- S0 WL SR R BT E) 1945 Fai R H R X IR SUR A
HHSFWHTE, S8 T RS R R

1.3 SRR

o ks HAETUCHE SRS S R IS MITE 1945 28 1947 FEHAR] . AR S0 [H]
RS RO Z T LGB MIZE 1873 4F Maxwell 5 1887 4F Hertz iy T/, w4y
RHIERIE IR kA 1898 4, i AN k=Pt (Ecole des Mines de Paris)
Alfred Lienard Z5H), Y4BG T 4R (retarded potential) HIHEE o

1898 4F Lienard [y AN R B 19, K G ISPk LA B IR A B A2
o H/2, HT Maxwell FHEZIIEERAC2LEH N AA AL, Ak, Lienard [y
IIATAERR SR E AR 2 IR R IR (B2, 1898 4EHY, REME K I
SEEHH ()R TR ER BRI, T IR AR B 0 B
17 2E AR ARSI PRI 2 1 ) 2P e e e o

L AR E A [ AR

P BT PN ITST . (F2 B E 1906 4, J.J. Thomson (1856-1940) [ % ML HL 71 3K34 TR K o
AIAFEAE 1936-1937 (FEHFIESIF K Cavendish 52803, 24 J.J. Thomson MIRT LRI, (B AR
ESCIEI P


https://journals.iucr.org/s/issues/1998/03/00/hi3494/hi3494.pdf

ZAZEIN, 78 1990 F18 EFEMR AR Emil Wiechert #3738 1 SR
7B K, BUE—MFR Lienard-Wiechert 232,

KT ARG O 2 RIS BERBOA N 1912 5 &I K°# George Schott
AR AE (F) Adam Prize F{EH). Schott 15 445 1 T 45 FIH 45 45t
HAEPE, B RO RER IR, R ARSI Ay AAEARE S [RERRSIE A «

RO AR O BR S 1939 4642, 9B K270 1. Pomeranchuk %22
HHHEPIE AT (> 10 o) B A 4 Hdt .

BLE AR 2 S eI IR T — B RIS R, — B R 1941 4, EEERE
K2# Donald Kerst (1911-1993) Ji%Ih#EiE 2.3-MeV betatron HL 7l &S . 241, 8
HHEAS 2 E] (General Electric Company, GE) Xf##i&E 20 MeV betatron H- {5784
. £ GE TRUTHEI T, 16 1942 4RI 20 MeV betatronll, 4TI\
20 MeV BEHCNAL, TCIEMEE R MRS J52k, Kerst BJF GE. 1945 4F, GE
MW AL TFE)H E.E. Charlton 5 Westendorp #5377 100 MeV betatron, 752
B RN [F LT

RRIEAEE AL CAR GE o, BIRA AT IT AT 12 S BAAR A 5 T
1946 FAEE KR TR TRIPATHTE, LA ER] DGR BV %] LU 21,
(R S A EHAZE IR, R AMMNE] . 1946 4F, Schwinger ££5% [ #y3i
Fr el (APS) HAHERARITIE, H—HT] 1949 F4 k%K.

HISIEEIE, 1945 2 )5, McMillan 5 Veskler $2H 7 —FhFRA [F 25 0 4 1)
KU, A 300 MeV #it. 4, GE & 248/E McMillan Z gy, &1t 70 MeV, &
S 5E A I P S . H2EoRE SN S E S5 8 MeV [H]25 hnisids o
GE [y 70 MeV [FEZEI0liAR T 1947 FF5E 08, %44 GE U A SEIE A2 [ 2
4T
1.4 HE
X rie I RIG B, VEEHER], f£ 1965 T2 R/, [EEES AR IS e in
TR RRERT R AHE, BRAENE T B 7 P B [F) B8 5. 1l g 54
A O & 5| FH—A) #rZ“When Fate deals you nothing but lemons, make lemonade.”

M

S PEF YIS AT B, 76 Schott iR, EEFEE T Y HIS S SR
‘https://aip.scitation.org/doi/abs/10.1063/1.1770070
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2 FXHESS A B FEOETHB [TUZ04A]
Overview of synchrotron radiation and free-electron laser projects
2.1 EAER
o 3 [FEEESTS B ETROE
« {E%: R.P. Walker (Sincrotrone Trieste, FAF)
o FA: ZhA

o %7 https://accelconf.web.cern.ch/e98/PAPERS/TUZ04A .PDF

XRIRSCR LT 1998 S T ImdE gr =1 (EPAC 1998), EELELS 1 R[4
FRAT5 B o RO H B

2.3 Tk EAIHT A

o TURR: XRIESCIRBL TN, 0l A P REAT (SR) 5 A BEFR0E
(FEL) 3 H AL EEZE, WK B 1830 a HUE SCIAOETRRY X, H
Hr, SBIUAOLIROURE B RO, R I A 5 ROAT AN R ok A 21 4 e
AETFIRZ S, FEH., 48 FEL BTH XD, HZ MR R R de
o

o BUIFTRG RIS SO TS T H AR S A T R L S Ay

— EI AR 80% MU RRAL RIS, T WU TR s
gl EIsEEY . R s RN, ERREEGL. HEk
e,

— TR P R R R AP B R OISR, R R
GHHIE, AR o RO SR AT LA 5 )\ B SRS (high
harmonic cavity, HHC), SR 5, Bt — R S22 M .

S PR R At S

TR MR ARG ST, (B I SR o

T 5 A AT RE e IR T 2 A 2 I AR AT AR KPR ]
SREILR () A RE AR E
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Table 1. Main parameters of existing and proposed SR facilities. Type: P(artially) Ded(icated), Par(asitic); Status:
Op(erational), Comm(issioning), Constr(uction), Prop(osed); C = circumference; Ejyj, Eqp = injection, operational
energy (most typical energy underlined); I, = actual/nominal max. beam current (mA), €x, €y = horiz., vert. emittances
(nm rad) (at typical energy); Op.h. = total no. hours scheduled operation in '98; User% = percentage of Op.h. for SR
users in '98; Eff. = op. efficiency (%) for users in '97; ID/NID = no. installed/total no. ID straights. (+ FY97)

Facility Type Status | C (m) | Ejp; Eap In Ex,Ey Op.h. | User% | Eff. | ID/NID
Brazil i i
LNLS UVX | Ded. Op. 97|93 0.12 1.37 100 | 100,04 |3625 |63 96 |0/4
g};s Ded. Prop. | 147 (2.9 2.9 500 |16.3, - - - - -/10
ina
BEPC PDed. Op. '91 240 13 2.2 70 |76,0.76 | 600 88 - 2/-
HNSRL Ded. Op. 91| 66 0.2 0.8 150 | 150, 13 4600 |50 89 |[2/3
SSRF Ded. Prop. |345 (2.2 22 400 |3.8, - - - - -/16
Denmark
ASTRID PDed. Op.'94 |40 0.1 0.58 175 | 140, 14 6800 | 47 95 |1/1
ASTRID I | Ded. Prop. |76 0.5 0.6-14 |200 [10,1 - - - -/5
England
DIAMOND | Ded. Prop. |346 |[3.0 3.0 300 |14,0.14 |- - - -/16
SRS Ded. Op. 81|96 0.6 2.0 250 |150,5 6440 | 88 90 |3/5
France
DCI Ded. Op.'75| 95 1.85 1.85 325 | 1600, 190 | 3823 |98 90 |1/2
ESRF Ded. Op.'92|844 |6 6 200 |3.8,0.03 |6800 |83 96 |27/28
SOLEIL Ded. Prop. [337 (25 2.5 500 |3.1,0.03 |- - - -/14
SuperACO | Ded. Op. 85|72 0.8 0.8 420 |20, 20 3440 |91 89 |6/6
Germany
ANKA Ded. Constr.| 110 [0.5 2.5 400 |76,1.5 - - - 0/5
BESSY I Ded. Op. 81| 62 0.8 03-0.8 | 750 | 50,25 2000 | 90 3/3
BESSY II Ded. Comm. | 240 1.9 1.7(19) | 100 |6,<0.02 |- - - 1/14
DELTA PDed. Comm.| 115 1.5 04-1.5 |200 |15,0.06 |2700 |- - 1/4
DORISTIT | Ded. Op.'73]1289 (45 45 120 | 400, 12 6384 | 84 91 |10/11
ELSA PDed. Op. '88 | 164 1.6 16,23 80 | 400, 8 4000 |38 - 0/1
PETRA PDed.+Par.| Op. 2304 |7 12 40 | 25,0.75 | 4400 |23 - 1/1
India
INDUS I Ded. Comm.| 19 045 0.45 100 | 73,073 |- - - 0/1
INDUS II Ded. Constr.| 172 (0.7 20-25 |[300 |37,3.7 - - - 0/5
Ital
ELETTRA | Ded. Op. '94 | 259 1.0 20 300 |7,0.1 6528 | 81 93 |6/11
J
H%R Ded. Op. 97|22 0.15 0.7 - 400, - - - - 2/2
New Subaru | Ded. Constr. | 119 1.0 0.5-15 | 100 |67,6.7 - - - 0/4
PF Ded. Op.'82| 187 |25 2.5,3.0 400 |37,0.37 |4250 |80 94 16/7
PF-AR Ded. Prop. |377 |25 6 100 | 163,1.63 |- - - -/8
SPRING-8 | Ded. Op.'97| 1436 |8 8 100 |7,0.07 4000 |75 97 |8/38
TERAS Ded. Op. 81|31 0.31 0.75 250 | 1700, 1700{ 2000 | 80 100 | 2/2
Tohuku U. [ Ded. Prop. | 194 1.2 1.5-1.8 |300 |74,- - - - -/12
UVSOR Ded. Op.'83| 53 0.6 0.7 240 |120,3 3000 | 80 99 |3/3
VSX Ded. Prop. 200 (0.3 1.0 200 |1,- - - - -2
Korea
PLS Ded. Op. '95] 281 20 20 200 |12,0.08 5000 | 80 91 |1/10
Russia
KSRS SIB.1| Ded. Op. '83| 8.7 0.075 |1 045 230 | 800, - - - - 0/0
KSRS SIB.2 | Ded. Op.'96| 124 (045 2.5 72 1100, 1 2500 | - - 0/9
VEPP-2M | PDed. Op.'72| 18 0.6 0.7 300 | 460,46 |- - - 2/3
VEPP-3 Par. Op. 73| 74 0.35 2.0 250 |270,2.7 |- - - 1/2
gEF_’P-4M Par. Op. '98 | 366 1.8 6.0 100 | 400,120 |- - - 2/4
ain
L%B Ded. Prop. [252 |25 2.5 250 |8.5,0.1 - - - -/10
Sweden
MAXI PDed. Op. '86| 32 0.1 0.55 250 |80, 8 6000 | 58 95 |12
MAXII Ded. Op. 95|90 0.5 1.5 250 19,09 5000 | 90 80 |[5/8
Switzerland
SLS Ded. Constr. | 288 24 2.4 400 |4.8,0.05 |- - - 0/9
Taiwan
TLSSA Ded. Op.'93] 120 1.3 1.5 200 |27,0.66 |[5500 |76 90 |34
U.S.A.
ALADDIN | Ded. Op. '85] 88 0.108 | 0.8-1.0 (240 |110,3.7 |5200 |85 95 | 4/4
ALS Ded. Op.'93| 197 1.5 1.5,1.9 |400 |6,0.03 6520 | 85 96 |6/10
APS Ded. Op.'97| 1104 |7 7 100 |8, 0.08 5900 | 78 - 18/35
CAMD Ded. Op. 92|55 0.18 1.3-15 |200 |235,2.35 | 3000 |83 - 0/2
CHESS Par. Op. '80| 795 53 53 190 | 200, 20 5333, |75 - 2/2
NSLS VUV | Ded. Op. '83| 51 0.75 0.8 850 | 160, 3 6853T| 751 96T | 5/7
NSLS X-ray | Ded. Op.'821170 |[0.75 2.58,2.8(350 [90,0.1 70147| 817 08T | 2/2
SPEAR IT Ded. Op.'73]234 (225 30 100 | 160,16 |6900 |77 96 |6/10
SURFII Ded. Op."7415.3 0.01 0.3 200 -, - - - - 0/0

(=)



Table 2. Main parameters of operating FEL user facilities. E = electron energy; A = FEL wavelength; At = micropulse
length; Pénicro‘ = max. outg}lt micropulse power [MW]; Pmean = max. average output power [W]; Op.h. = total hours

scheduled operation in '98; User.h. = scheduled hours for users in '98; Eff. = op. efficiency (%) for users in '97.
Facility Accelerator | E(MeV) | A (um) At (ps) Pmicro Pmean | Op-h. | Userh | Eff.
AFEL, U.S.A. linac 14-20 4-20 ~ 10 50 1 ~400 | ~ 100 -
CLIO, France linac 21-50 3-50 05-6 < 100 =1 ~3000 | ~2400| -
Duke Mk.III, U.S. linac 26-40 | 28-63 - 1 1 - - -
Duke OK-4, U.S. | storage ring | 240-750 | 0.226-0.41 - 05-3 0.15 - 300 -
F-CUBE, Italy microtron 2-5 2-3.5 mm 50 10 kW 0.06 - - -
FELI, Japan linac 20 -165| 0.28 - 40 2-3 10 03-1 2400 | 2000 | 85
FELIX, Holland linac 15-50 5-100 - =< 100 03 3200 | 3000 |>90
Stanford, U.S.A. s/c linac 15 - 40 4-100 03-3 1 1 2000 1500 | ~80
SugerACO,ance storage ring | 600-800 [ 0.35 - 0.63| 20 - 50 1 kW 0.2 650 | ~325 -
UCSB, U.S.A. electrostatic| 2-6 |63-25mm|1-20 gts 6 kW 0.1 - 2889+ -
Vanderbilt,U.S.A. linac 24 -45 2-94 ~0.7 5.8 15-3 2100 1900 | ~ 80
t 1997

— [AP AR I g R R R SR A REE — BRI R B T HHC RERSAT X
e oh, WRTLLEEN RE IIRIERIR EAENE . BB RS KBRS (FIH
DSP HREE) Y B A Rl .

— Top-up injection HA, FEWARIFHAERFAL avin A T A PRI LR o
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3 iSRRG IOLENEE 58k [MOYABI1]
Perspectives and challenges for diffraction-limited storage ring

light sources

3.1 EAXER
o 4335 FRPERATS B B0
« /E%: R. Hettel (SLAC) and M. Borland (ANL)

o F§4%: https://accelconf.web.cern.ch/PAC2013/papers/moyabl.pdf

3.2 HHE
XS EFET 2013 R TIMEZS (PAC), MZEIF I 4 AT 5% PR A 7758
(diffraction-limited storage ring, DLSR) Y& 2 58k

3.3 TRREAIHT A
o TTHk: XRSIRSCHTEER 404 DLSR i, e

- WS ) WRSHE = RZHMUEAERTR 0,(VN)or (V) = &(N) > £
B B O, FRaEST Ot T) BRIITS R, R rad KE
N L WG = AR, BRI R A B S e A, WA

V2L A
o-(A\) ~ 19 gy o (A) 2T
7Ny (V) % 2 = ()

Hrfr, 1.9 Ak LG AR G5 R BT 0 B (B s F - B 7] & 5 T
HE. HE b, B ARA R SN N ER A RRME, B, — DR
WIER R oA R RS, G SUA
Yey(A) =€ (N) @ eryle)
_ \/o,%(A) + ain(e*)\/o,n/()\) + gy (em)
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Hrp, briE e HHETRAZE AE—E0E (5) Z0TE, MiFEH PR
MR A S A A A A NI Fig. 1 A B Frs. BI A PR B2 R R
(round beam), iX42& DLSR [4HIEZ —

L

=4m
Bx = I-und /2'."!
=0.64m

und

x!
B, =10 m

@ @ O

Photon Electron Total phase space
phase space phase space X =41pm,B,=10m
€. =8pm €.=12pm X =20pm, B,=0.64 m

Figure 1: Total emittance (pink) is minimized when
electron (green) and photon (blue) phase space ellipse
orientations are matched. g, = A/4n is assumed.

— RE = EXLH
_ NphO‘)
428, (N) - 2.(\) - (s - %BW)
— T (coherence fraction) = & LA
€-(A)
Zaz,y(A)
fcoh-tot()\) = fcoh fa:()\) . fcohfy()\>
X—2eH S, T R E R, Rk, MLt e, A]
A DAL BT R F,  [A]I  S FA A 0N
— BRASE = fERE N e S SR EHCETR T, —BeREUT LRI
L gIAKER 2,y HiE
- ) o) = ()

ea(e”) 1+k

Hrr, e oc B3/C° KK FE Y4 w1, REAR=AERFR. Hikh
T LAZEfE IBS 5 Touschek Ao

2. Z¢4E damping wiggler, X4 TR AR, fHERAHAER U
AT DARRAR A 53

B()

fcoh—x,y(A) =

1 K

EWN 1
e 1+ Uw/U



3. 2% damping partition number J,, A]F| H 6 E —H%4% . Robinson wiggler.
PR ARSI AR A o i ot s In A5 B N, 40 - REREN.

— HORHS) . DLSR -5 83h 1177412 (dynamic aperture, DA) 22/\No [, 458
EiAFE N (off-axis injection) ANid A, HETZ I EAEHITE AN (on-axis injection)
4, DLSR -2 2gh & R4 A 748 /N, TR IR i T T TR s Sfe
RAK

3.4 HE

UEHF DLSR 10— /Hh BN : FRRIRIK (~ 15 km). BRRERE (~ 5 GeV). £
P OB (multi-bend achromat, MBA) UK 2 B £ /G S B E e . B
SRS IR S BB /N P DR B, (24 2 £3%) B ARAO AR (410 %) &
I LA 3 722 7% (DA) 530HEFLA% (momentum aperture, MA) o 25112414
TSI, BB SRS o T RSB ERI, B4R AL 42 (bore radius)

A/, TTHE SEE R B F RO T  5Ah, SER T

AR5 5L M AR B B v PR IO e H fm e SR

HILRE T38 BETTAS2EF A4 (coherence flux) . 045 25 HUV A SEA0 A LW (R 56 51
M

10



Table 1: Parameters for some low-emittance rings.
(IC/TP/ID = in construction, planning, development; DW
= damping wiggler.)

E(GeV) C €
/1(A) (m) (pm)

NSLS-II 3/0.5 792 600 DBA, DW, IC
MAX-IV ~ 3/0.5 528 250 7BA, 100 MHz RF, IC

Facility Features

Sirius 3/0.5 518 280 5BA, superbend, IC

7BA w/dispersion

ESRF 6/02 844 150 bumps, long. grad., IP

ESREF style, swap-out,
IP

SPring-8 6/0.2 1436 280 QBA, ID

APS 6/0.2 1104 60

9BA, superbend insert,
swap-out, [P

SLS 2.4/0.5 288 250 Pre-conceptual design

BAPS 30- .
(Beijing) 5/0.2 1500 50 Pre-conceptual design

ALS 1.9/0.5 200 100

7BA, 90m DW,

SLAC 6/0.2 22 10 conceptual design

7BA, DW, pre-

TauUSR 9/0.2 6280 conceptual design

11
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Impedance modeling and its application to the analysis of the

collective effects

4.1 HEAEFR
« S B b R
« YE%: A. Blednykh, G. Bassi, V. Smaluk, and R. Lindberg (=ZEH#J: BNL)
o AL B,

o %%¥4%: https://journals.aps.org/prab/pdf/10.1103/PhysRevAccelBeams.24.
104801

4.2 fi%

HITRUE T Bt WA i as R R BB 2 LA T HRE Ryt
&0 REARLRME, IXEBUEVTEAREN I H ] SR 45 R . (XS AU {75 77
FERRIG . XIS RIREY) FTTRITHE, SRR TR SRR IR XS I8 SOty
W T RT R TSR e YIRS S EOR TR SEIR AFN RIER R BT S S i 7 i
s 5 W T SRRSO . BRI 5 | B FASUN 45

4.3 TIRREBIHT A

o DTk XREIESOREEND 22 M MEUET R RS BT, AR BUES
WSS LBl A PRI e AR RS S BT AL ) B i B i 4

— IR, SRR B AL M KT R BRI T 0, > b BT LARZ 5 i
o SRTTT, E RIVFS W TRE A7 BRE B W XA 56, A2 R4 g re okl
RPN S N i e o E S Wt = (R O e TP e e o g wil=
EESH. TLER], ERRKE SRR R /N, XN 6 S 5 ok

91: APS. NSLS-II. SOLEIL. DIAMOND. MAX-TV %,
1041: ALS-U. APS-U. SIRIUS. PETRA-IV. SLS-2. ESRF-EBS. DIAMOND-II %,

12
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R S, sk Ay (IBS. Touschek) A54i4s, K7 MG M, FE%
s g [ e gy 22

TABLE I. Parameters of multibend achromat storage rings.

Radius  Natural bunch length ~ Number of bunches Revolution period  Average current Coefficient

b (mm) dsﬂ(m) M TO(#S) Inve(InA) Tﬂlgvelolz/M
APS-U 11 4.2 48/324 3.68 200 3068/455
ESRF-EBS 10/6.5 2.9 192/992 2.8 200 583/112
ALS-U 10/6.5 35 284 0.66 500 581
SLS-2 10 2.7 400 0.97 400 388
DIAMOND-II 10 32 900 1.87 300 187
SIRIUS 12 2.4 863 1.73 500 501
PETRA-IV 10 33 960,/80 77 100/80 80/615

R SCF R R BLTHERR 1 S [ e E S s e, B, (O BT
NG FIEER Y i, BEHM (resistive) 5 LT (geometrical) 155L: 1
BT RERENEAA, J5EmT L RS AESHE . AL
F Al LALR] I 25 8 R B T LRz, B JF BN R, A H AT I e 204 rh
5 NIl

KTRUETTERY) . BT esE . 5% e f Bt it EThat. toh, it
QRGN Z2HOHERF RS0 R T 0., HIL, FHEHE
05 HEPRRATKIE 050 FIELH AR R A NABIIN , IA—BEHES 05 = 040
BIRT o PR ELE LR T BREAD T SRS, W HFIESF 05 = 040/10. TEEE],
SERR R DUD T B RN MR R s — ek, o, 2/AZUNEIRENS AT
FIBHHTTE I SR — > IR

BUEITA RS P, W ER(EAR (numerical dispersion) [H]fsl. Z{H AL
AT AR R BUR ], S ECR R LB 5 DR . XA AT RERZ M
(377 1a ANV BEEREEN: | @

KT ERIEZOR , MR EY . T, WESKEE R ZNAF (memory);
AR BRI, M ZORAGE R TR R/

BEATT A3 12 5 SR AR S5 AR T BRI "R T, R T BE A B 4 5 T2
Ho

— Section 1T UHEHMITE: UL flange absorber Ay, B[R R 7 ) B EAE
AESBA 25

15t in-vacuum undulator 5 46 A\AF L E,
PR B BT

13



Section IV BHPTITE: IV.A 5118 resistive wall impedance, 2% JEAS G R
5 TV.B #937% & collimator 5 stripline kicker, IV.B.1 2 f& T {ili g4 5 1%
T N E R AT RE S EPH BT E R BRI, R @25 22 1 Ak A AE B
BRI 2 A X TV.B.2 2 8 T B R =1~ A A/ MHBT. TV.B.3
F e T ImUTER A AT RER R (cross-talk) BTG,

10
clm&clm
8 clm ! !
= 10 | |
S gl cmx2 =3 | |
N £ I |
e ¢ 8 I I
| |
2 , ‘ I I ‘
0 el " Ll 0 500 1000 1500 2000 2500
0 5 10 15 20 25 30 L (mm)
f (GH2)
50 FIG. 10. Two back-to-back axially symmetric collimators
clm&cim separated by a 500 mm distance.
40 clm
S clm x2
N T
g 20 02
10
—_— D
0 5 10 15 20 25 30 5 5 =Y Il g
f(GH2) a \/
> ]
FIG. 11. The real (top) and imaginary (bottom) part of the =
longitudinal impedance up to 32 GHz frequency range for the Bellows
axially symmetric collimators.
03 r BPM buttons — 1
6
clm&clm 04|, .
= clm 0 20 40 60 80 100
s 4 (a) s (mm)
<
N—| 02"
o 2
o
0 L
0 50 100 150 200 250 300 o
f(GH2) £
8 clm&cim *
= clm Bellows+Buttons
S 8 clm x2 i 1
< Combined assembly —
N4 4 : . % : B
E 2 ] 0 20 40 60 80 100
(b) s (mm)
0
0 50 100 150 200 250 300 FIG. 13. (a) Wakefields from simulations that separately

f(GHz) focused on the APS-U bellows and BPM buttons shown in
Fig. 15. (b) Comparison of the sum between the two contributions

FIG. 12. The real (top) and imaginary (bottom) part of the from (a) to that of the entire structure.
transverse impedance up to 300 GHz frequency range for the

axially symmetric collimators. ImZ, (& — 0) = 2.1 kQ/m per
collimator.

Section V FE B L H EH BRI RS (wakefield), (ERLEAR R AMHT A
FERIHFA (wake function) syHSH BTSSR ILMLEI S AOHTHT. I
ECH S B AT A BRI T LR LA 25

_FT [W)(2)]

4% = )
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N Fig. 15 FURAFKERRAZE BPM/bellow I AUV . AR
FESRIBGE Vo B S RETE &), A2 AR

— Section V REIMIEEIRER MR RS DTS S8 By M2 wR e
ZER—EL BEMNEAE - EZE, MR- IR AR B R TRE
PERER A 2 (e 2 A2 . AR 22 ey Ha R oy -

L B2 A BEEAH RN, RIRRE (cross-talk) Bl
2. PHPTRELANSERE LS BN B2 T B RO -

— Section VII 1318 1 #F 2 SR FIAL - BREFASIUBIT 58 SRRSOV i REIE 2 5L
e SRR ERGERAIRA. SRS, sUR R RS X
GBI TGR R, S0FH— %) RLC BRI XRIE30F
BOA KRB — DALY, TR AR T RE TS F A A FRACIC A W =5 (58 F s
THREFEIRS . SERRACRAE A A N Y25 2 R & B o

— —AEN BTN BRI, P AR [ SR AU

F AT B AT 2845 BT A AT RE- S S0t FORZE R RY IR R (HR TR L]

AR AL

B3I Egs. (1) 5 (2) RIS FRRER, WMo —oos XRIESCARRIRRIK, (HfF
JE, HrP 2 A E TV L R E R REE R TR O
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rf contact fingers
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Kloss (MV/PC)
o

0 1
5 10 15 20 25 30 35 40
og (Mmm)

FIG. 15. Top: internal view of the APS-U Bellows/BPM
assembly. Middle: plot of the real part of the longitudinal
impedance (blue trace), the Gaussian spectrum for the 5 mm
bunch length used to compute W, (red), and the spectrum from a

12 mm bunch (purple). Bottom: The loss factor vs the bunch
length for the APS-U bellows/BPM assembly.
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PRAB 5i# SR 2R
H i 2022/8/7

5 M EHOREZ i B BUE M A T R 2P At sh 1% [PRAB 14-
06]
Field dynamics of coherent synchrotron radiation using a di-

rect numerical solution of Maxwell’s equations
5.1 HEAfFE
o K [FBHRATS H B HEE0E
6% A. Novokhatski (SLAC)
A He. BUEFE

HE4% https://journals.aps.org/prab/abstract/10.1103/PhysRevSTAB. 14.060707

5.2 %

X 18 OB B R A 27 v i i R IEAH TE 2SR ST (coherent synchrotron
radiation, CSR) 35l 7127, (B Im IS 7R LS5 Bt AL &8s
BE, (H— Mo g AR T AR TR T, A e FEE AR, Fix A
fRAESE R AR RENS G FouE . WSRIREUEM IS T T RS ety If
HAPHE T RIS B 7 B B AT 2R 5 (coherent edge radiation). X
WIS H YR R RES 5 Bt — A FAR 1 o 2B AR T [ 2 R AT sh A 2

5.3 TTHREAIHT A

o QTR JTIE R, BR TR SN, HETEEA RO SR TR AR 5 I EUE
JTER R, AR ETS R S5 R A Lienard-Wiechert #5ali7 55, X
FRVE SR AR 2 vl TR Tk S LAY (explicit scheme) M JHJAT
BROCEIEA, RIESCRA R (implicit scheme) WRIARITERE, BTHEED
AR, XSRS - R EA RO AT LU HERG . R8I R AP,
TR RIS LG AR E B 2R T

RKTWEEGRRTIE, KRS 2BUERBRITS, iR L
WAEKIR, L5 — ST — ARG AT ik 2 Y 40
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5.4

DUk XIS SCBOA 4 R T Rai A IR TR B A AR 4. BRI
Lo TN S B SSRGS . BT

1 0% - q 10 -

gﬁE = V?E — 41 (?%J” + V- pb>
1 0% 5

_ 2B 7

FEZWSCHHEE], BRI A FRITERE © A0 H 2SR AR s g 5 1F 1Y BB 4 R AL
27 Refs. [11-18],

N Fig. 2 FTLUE RGN, T RAELRT P L GERET) B, CREEY
Yl RN EC Yo S AR NS B BOEVIB B, AU/l S e py finZe:
JEEBNA AW B2, B RES (R AER) FEeITHa T .

T=400 T=700

FIG. 2. Snapshots of electric field lines of a bunch, which is
moving in a magnetic field. White boxes show the bunch con-
tour. Red arrows show the directions of the bunch velocity.

DAL B AT L@ I (A 7 By (R, — SR B — R ) 5—A R “E,
Whl, 2% FE Fig. 4. WA, W SOMEMS — Ml : HEE.

Egp 5 Ep, 1EH TR A G0 755 BRI R F I Fig. 75 8 45H .
BESE CEES HE TIR I NS BN R L, SRR a2 e 2% sk,
T Fig. 9-10 fZE5E . PR R E, RIS S B AR ERa 8 ik .

He
R SCEM CGS Bzl
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FIG. 4. Decomposition of the field of a bunch moving in a
magnetic field (left plot) into two fields: a field of a dipole
(middle plot) and a field of a bunch moving straight in the initial
direction (right plot). Red arrows show directions of a bunch

velocity.

1 =N
5 150 g
é‘ 2
=
= 100 ; k)
£ — power gain

) >
5 — energy gain La %"
Y 5

0- 0

0 500 1000 1500 2000 2500

time [ct/h]

FIG. 7. The electric field distribution on the horizontal plane in
the vertical center of the vacuum chamber and a bunch position
at different times. The red color corresponds to a high positive
value of the field and the blue color corresponds to a low
negative value of the field. The white oval shows the real bunch
contour. Coherent power and energy gain are shown by a blue
and a red curve.

3
9
4
L I I

FIG. 8. Absolute value of the electric field E‘dp on the horizon-
tal plane in the vertical center of the vacuum chamber in
consecutive time steps. The red color corresponds to maximum
value. The blue color corresponds to the minimum value of the
field. The white oval shows the real bunch contour.
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-

FIG. 9. Bunch charge distribution, transverse forces, and col-
linear forces on the horizontal plane in the vertical center of the
vacuum chamber at three time moments. The starting plots are at
the bottom at the time when a bunch just enters the magnetic
field. The left three vertical plots show a bunch charge distribu-
tion. The red arrows show the direction of the bunch velocity.
The middle three vertical plots show a transverse force. Again,
the red arrows show the direction of the force. The right three
vertical plots show the collinear force, which is responsible for
an energy gain or energy loss.

—energy loss
== 1-D model
—bunch shape

) SESN J 15
%. “\ distance [mm)]
= -1 \

= N

v \

g “ R

=2

5 =
54 -

' s
4 ~-7

FIG. 10.

energy loss [V/pC]

50 -

—energy loss
- = 1-D model
~——beam shape

-50

-150 -

05 0.75 1
distance [mm]

Integrated energy loss along the transverse direction as a function of the longitudinal coordinate for two values of bending

radius. The left plot corresponds to the upper plot at the right in Fig. 8. The right plot shows the result for a bending radius 40 times
larger and a bunch length that is 2 times smaller. The green dashed line is from the analytical 1D model.
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6 RhsmHEHN
Wake and Impedance
6.1 EA(FER
« 2 Bl HIUHTE
« {£%: G. Stupakov (SLAC)

BE

A PR

F—lg

¥%: https://arxiv.org/pdf/physics/0011011v1.pdf

6.2 fiH
RO EEAE 2000 SEMESSHIIE L, 2R S HOTR A RTR S LA S 6

6.3  TTRREAIHTA

o wrEk: M E BZRTCE ARSI s sh b 7 A EC IR, I EE)E
R ARG, e/ B R (catch-up distance), [F] i B R SR A7 35
A0 o (4 R BE R SETRL 7RI, 6% B A5l (2 S R A BRIERY IS
O, FEM AT . A Leontovich i MG EVE BE ERYHLY), FHEE Maxwell
BT REAT RS BE N i _E RO H Y. B I 3 B ARG AT R Y, [A]
25 G HVER (s = so B9 IR s0)-

o QUHTF: SXHYESUAZ Panofsky-Wenzel SEFRET, iF B 77 30 AR 5 4 B 6L R
B, 454 Lagrange Jra5E, AN, Section XV 44— Szt FIFITSR
4 (B ) 15, B Ea(2)e ™, IS HHSHE Z(w) 555

Zj(w) = — /OO dzE.,(z)e /¢
HEEE, XER w XN ¢ fEEMNZER, (B2 ERUEXT 2 A EN R,
A PESL Section XVI 45 HHESUE I T | — /4 BB Ry N R S5 BT

Ko IHTTTIERA T AU SRR — L

UBIREEE, XMEB TR H A, Chao E%.
YA, ¢/w > g, ho
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L e 2ams R R gy, RS R BT R S T 2 P AR S BE AR DL
2. M Eq. (89), WM Faraday ;25 E. SFRICKARE, ATLME Eq. (89)
A e L 50 9 e R 0 P T R B S o 2 Rtk R 8 e T 55

RO SO A E B FPZEAFEGT : A/ N R 2= A28 (inductive) BT 42
REEFTRONT IR, BAHTA R, RLC HEIE, A& LS BT

6.4 Hp

A HE L Bas. (90-91) BT A 24535 . 156, Eq. (90) ROAHUSE R Hyw = L.
AR Eq. (86) # RABALFETE How = 4o

WA, |2 ~ g, BIA e7@/92 — 1, 5F4b, Eq. (91) & 478 - AHSFA T
Faraday &,

TER 6 P2 HIsIRESE BT IR MR T SR EEIURN, XA
EIEE R L.
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7T R AR BSR4 T I [ATP 79]
A simplified approach to synchrotron radiation
7.1 EARER
o 2 PSS A HEFR0E
o {E#: B.D. Patterson (Paul Scherrer Institute, )
o RAU: PP

o %% https://aapt.scitation.org/doi/10.1119/1.3614033

7.2 fHE

XIS SCNA T — Rt F M itk Tk, ETFHRENEX. Fg0fA, X
SR HISERR (true) IS F(T) SEENER (apparent) ik 7 (1), RIED 2
(0T, IE X R R G B — P B VR R B E LR (cycloid), HUE TS SIEE. X
R SRR R G i 5 [ B AR S R ST . R ELE s (undulator) SHI{ERR
(wiggler) HYZE 51

7.3 TTRREAIHT A
o QB KB SCEET B E g e A S A AL TR S5
Ry HY LR s S BB R RN, o ArlR2P 5T B i HiEaE
UMK RN

o TOlk: SENTRBIE AR BLEN LY. i, Gl

- e ¥ ord [ 1 d%
Bw.y.2) = oo {— o (—) = 1
B=-lvxE
C
Horbr, dBFRAP ST (RiE) . BSOS, B
WIEST (SEb). KRR (1) RUEEE, 7 I B . R,
F(r) 55 7(t) TR e

15%#%5/\]% 28 5 34 ., REYFEFA YN R https://wuw.feynmanlectures.caltech.edu/
HLIES], S Lienard-Wiechert 31 A A .
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WRIEDE 2 E G, 2% M Fig. 2, BIRUSRAEMESR 2 = +R > 0L
Abo FEEHR IR RO I I B ST I R sl AT 4TI, BEESWESE (R
2 =0) BUE: FE"+5"WZ], BRESUESE (FHXT 2 = 0) Bofr. i feA [ Al L
i, o(r) FoRE AR RS o (8, o/(1) FRWEERIIEY o (i E. ATLA
BRI, AL APRRYSERRBLIE N IESZ AR, RS AR NRLL (cycloid)
BRI fEIBRIYT R A (cusp) AL, R HF2-FR (2, 2) = (0,0), R LRI ST
i 2] o

a) to ol;server b)

0

A A

+5 ' x'(t)

JH +5
4
e X(T)
o % 0 Xt

Fig. 2. (a) An electron undergoes circular motion at an orbital electron ra-
dius r. (b) Its apparent x-position x'(f) is obtained from the true position x(z)
by a translation along the time-axis by the light propagation time z/c. This
procedure yields a curtate cycloid for x'(f), which is equivalent to the path
traced out by the position of the electron at r=0 as the diagram in (a) is
unrolled along the circle with larger (light) radius R =r/f. This figure is
adapted from Ref. 12.
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8.1

8.2

RE 2 R OBk Pl - SR AE 2 R i 1 v ol T i 3z g iads 5 1R Y R A P AR A2
HAEH [PRST-AB 11-02]
Curvature-induced bunch self-interaction for an energy-chirped

bunch in magnetic bends
FAEE

g3 AP EEST

{E#: Rui Li 228 (Jefferson Lab)
A B

5§4% https://journals.aps.org/prab/abstract/10.1103/PhysRevSTAB. 11.024401

S
FEL BB A E 0, W AR SR iR T R st 5 RS A SR AT A S

FLAE AT AL I Mg O ARAH T A P48 5T (coherent synchrotron radiation,
CSR) BN IXFIE SO H WU 22T R, BFFS X TE B P R S e R B 22 7
Vlasov J7 BRI FAE CSR HIEHLT, F-F A= R A B . SRR
RS VB ST RE 2 H T ARAFAERE TR KR 0t CSR IR, RO R AE (1) #
RGBT RS, IR E R EE L.

KRR SCROR T ARG SR R . R ALII CSR 5 (effective lon-

gitudinal CSR field) S fAAE—PMISIAEIR . i T RIS BEAERE 4G 254 P il S8 A
KRR SCNTHEE LB, ERELERES X, HIREIA D4 L4 (full compression)

ihS

8.3

1 CSR 350 Wit P SR AT B 1 o7 DR A SRR 2R &R o

T R BT
AR (NIE) i R, — B 2 BB aBL (), HESRAEIHIN A 2

[ AT AERE R w (R 2 5 0 T ZLAFAE IR ZethRoRHR) . mTLATUY ., SoRMIZ
FEGEEAR, RIS R AR @ AR SN 2 AR SR, RIR I A7 AL R
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(tilt) €(s), & (5,)o HATHET CSR HiHEldy—4. M-k (rigid-line bunch) 43
A% JEIBURY o

ALY o = ¢ 1 0 < ¢ WIRESERBNBTFELEHE, HlE—FTE0)
FOSCF (centrifugal space charge force),  p T 1 L 531 SR By 13 56 60 I X
AN, U AESZBIE TS A R BRI, 23—k Reg RN & 7
FNSCF (noninertial space charge force), fF Frenet-Serret A4FRr 2 o

= XRIEICEMA RN CSR AHIE LA E PR AEEZ 5 R AR AR5

o QBT DI TARAERE Iy 4t S iR B A I Ol T, AU & A R AT R
o (size) T 220 BTV AR A (spread) , 5 thin beamBds JON, MR TARRAFF
7% YR A B A RE R AN B2 R4 R . KRR SCERE T RVERSE AU
A, HEARER RS BIR 4 (&) KB E KB LA RE . KA
414 moderate tile 5 strong tilt, A E4Ef4 undercompressed. critically

compressed 5 overcompressed.

o TTHR: IXRIESCEM AT T PRGBS B 4k (2SR PU4E) 322l R,
& CSR & EAEM

— Section IT 25 tHWGEFS 17204, B 0y # 0p = EE—?) It BHAERT % B4 2
XL 500 ESIPRAE IS Z [AIHI R Re Eq. (37) 25 H 7 PEAdHE
BRZAMA T Eq. (40) MEET7(E T EAR R AL A =X T

— Section IV [ Eq. (51) MLA R E T A SRR RGN, XA Saldin &
AH) Case B [1]. {H2, X1 EA R RS AP Y Iss), =
HAETE RS E. XEHETE X, X 5 2, Z,0, Z0 WIXA] [Z AEET
M AEFR] . Eqgs. (52,55) A H AY/2AE4+ source particle 5 test particle R4l
AR 2 kN Vb AT o IX AMHIRYEZ Eq. (46).

— Eq. (58) 5IA T AriEHY tilt factor &,&,.. fEI KB LA, Bi% =& =00

— Section IV ] H24 CSR HIALEREL ©, A, (A, — Bo®) 5 sk, I HARYE
HEIR K 204 source particle A6FR 2, (s,) T 2,0 TEo

— Section V ARHE LR E B 5 R RHE AR 200, HEEE 28 W, 48
nontilted. small tilt. moderate tilt\ strong tilt. f£ 4k (FHas[EIPU4E) R F5H

T BSR4 T IR R s MIERZ ¢ 1 CSR 35, Sl ¢ IZINRIAMEZS MM 2 2 h, 18 BIZ A
oA, ANEMIERIER SR RIE, “BITE ¢ <t MATA DTN 2], H&mmamy ¢ 20—, B2,
T RGN AR AT o

SR Refs. [10,11],

IR A RSP E AR, R T k.
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AfEoL, AL NIl s, LT, AT REAFAE SR AR KL% (5 SR [a])
FOTRL PR, AT e /RO s, B0, SRBUR TR PAT (F
SEBTE]) BT R F B . E/NODA T XX MEINT pancake beam T GE B HH
.

— Section VI ¥ _EHI{SEIYLEMAN Eq. (33) BAR CSR 1 Fyo FERTHE
LR P S Py FREITE. XEMRE T tilt factor €[S o, W Eq.
(126)]o XfF thin beam, 25 HIAIA tilt factor & FHY CSR I

FIG. 2. (Color) I(x, &) vs x for various a given by Eq. (129).

— X thick beam, CSR & 2. N 7 HIFELHTTE, XEHE [ three-dipole
chicane, HHH L %547 K4 Sk ELE1E M, B Rss = 1+ uRse = 0 HAF
SIGEDLe FHREMIFMENL, thin beam 5 thick beam [H#:, Hr HUHRERLY
REAE, HASEURFF—1.

— ARG S MR EE AL — RN T, KEFETEAEN, Ry, Rs
AHE, PRI A 2 Tl B4 18 R A5 KL

— T Figs. 5-7 & thin beam case, HH1, i Fig. 6 A LIER|Z SUNANA © 4k
HPRL 73z B CSR 375, ANFET 1-D CSR AN e, B CSR 4751t
W FAE AR AR [ AR AL B A O, I HLREE i R 780K, IR0 Rk
kU JFH, REBRHA T (B, 2 — 2 #5) FiE s B2 Figure 7(a)
PE—2 b4 2-D CSR 45 1-D CSR 2558, FILAE#|, 2-D CSR &5 W R 4R
WA EEAR Res = 1+ ulse = 0 B, PRI RE AR K IA A S o K H
({H/2 1-D CSR B /R E&IAEIHRAME). o, i Fig. 7(b) A1, 2-D CSR il
AR A2 R D .

— T4 Figs. 8-10 “A thick beam case. 4 thin beam L, FJLIEF| CSR 375
/N WA, ARG EMONE, H2Z, 2-D CSR 345 1kl
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s=121m =

2o (sy° 5 XI%,_(S)
z
FIG. 5. (Color) Gy(Z, Z,5) vs (% Z) at each s around full compression for the thin-bunch case with €,,o = 1 mm-mrad and oy, =

107%. The gray mesh is Gy (%, Z, s) around the bunch as obtained from Eq. (134), and the green dots are (%, Z,) coordinates of the 1000
representative particles of the bunch. The red dots are Gy (X, Z, s) on these representative particles.
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0
25 (s)

FIG. 6. (Color) Gy(%, Z, 5) vs 7 for the representative particle of the bunch at each s for the thin-bunch case with €,y = 1 mm-mrad

and g = 107*. The red dots are obtained from Eq. (134), and the blue line is the rigid-line bunch result in Eq. (140). The green line
for s = 1.10 m case is the result from Eq. (128).
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mean(Gy)

max(Gy) and min(Gg)

(a) mean of Gy and Gy vs. s

0.0 T ‘ T T
-eq_ ° - mean(Gy) 7
-0.02 “‘L.,_ o —— mean(Gyp)
-0.04 —
-0.06 —
-0.08 L FIG. 7. (Color) Thin-bunch case: €,,o = 1 mm-mrad and oy =
L 1074, () Mean of Gy(%, %1, 5) and Go(Z;, s) for the represen-
-0.1 tative particles; and (b) maximum and minimum values of
1.1 L.15 12 1.25 13 Gy(% Zp 5) and Gyg(g;, s) for the representative particles vs
s [m] path length s.
(b) maxmum and minimum of Gy(Xy,zy,s) vs. s
[ ! I T
o = max(Gy) |
0125 , .. max(Gyy) i
0.0 E-::—.;—;;:._*__ v
R - //"’ 1
-0.125 — el e’ —
E—— R WL i
=== min(Gy) o y
-0.25 | ¢ == min(Gyy) | | [~
1.1 1.15 12 1.25 13
s [m]

1P

— MM, 4 REAZPTE4EE R, fF undercompression [fiBf, CSR Hyffy 1%
BT - R, HLE =) 5 oM — 5 R, — i, R
FAHE TR, ot CSR M ETTimi it 25 1%, MERAR T % E
FEA 2 S — R MEACHURI 2 RSk VR, LRI AL 5 A J O A Y 7
2N S

— Section VI.C $-/84F 1-D CSR {YAE thin beam H. tilt factor #/NE ST, 24
5 R SR A RE B e i B Y s 26 3 2 2 RS, 1-D SR BRI 4
BRI BT 2 B

— Section VLD PR 4G IXH], & T 2-D CSR Z )5, XA R
KA BRI IALLT- L 1-D CSR BURZE IR e R, EGEA
SRS B, % BAEURGEIX . (HR, XL AN pancake beam
E B H B A

— YRR, () TR, Zoit (B i R R AR A2 s T
TR ISHE I, P REH LR HIL A 4 (local crossover). It
R KPR RO E 2 1% W e 2-D CSR 1550 T4 5 1-D CSR AT
AR, R

— U CSR it R R LI A AN T [o2(s) /R i, B Ra
ARELL Res K155, HERIRLE chicane 9FUR— 1254k, R,
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FIG. 8. (Color) Gy(%, Z, 5) vs (%, Z) at each s around full compression for the thick-bunch case with €,,, = 10 mm-mrad and o, =
1073, The gray mesh is Gy (%, 7, 5) around the bunch as obtained from Eq. (134), and the green dots are (¥, 7;) coordinates of the 1000

7./(52(5)‘5 5

representative particles of the bunch. The red dots are G(%, Z, s) on these representative particles.
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FIG. 9. (Color) Gy(%, %, s) vs £ for the representative particle of the bunch at each s for the thick-bunch case with €,,, = 1 mm-mrad
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and o = 1073, The red dots are obtained from Eq. (134), and the blue line is the rigid-line bunch result in Eq. (140).




(a) mean of Gy and Gy vs. s
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FIG. 10. (Color) Thick-bunch case: €,,0 = 1 mm-mrad and
oo = 1073, (a) Mean of Gy(%;, %, s) and Gyo(%;, s) for the
representative particles; and (b) maximum and minimum values
of Gy (X4, Zr, 5) and Gyo(Zy, s) for the representative particles vs

path length s.
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X SCOE S, HRH . AAMUEE CSR BB, e mEEEAFE N,
A GAAEER BRI UL AE . BRI 750 DU 21405 Saldin Hr
HEWEI, Rl Case D 1,

~

Y,

A LA SR, s Lorentz gauge [ Lorenz gauges Egs. (20,22) WiZ N I
WHE, K PPy Ba. (24) 19 A, Bk A, H 6y 5k H?
% R

[1] E. L. Saldin, E. A. Schneidmiller, and M. V. Yurkov, On the coherent radiation of an
electron bunch moving in an arc of a circle, Nucl. Instrum. Methods Phys. Res., Sect.

A 398 (1997) 373-394.

32



	同步辐射的早期历史 [JSR 5]  Synchrotron Radiation – Early History
	同步辐射与自由电子激光项目概观 [TUZ04A]  Overview of synchrotron radiation and free-electron laser projects
	衍射极限储存环光源的展望与挑战 [MOYAB1]  Perspectives and challenges for diffraction-limited storage ring light sources
	阻抗建模及其在集体效应的应用 [PRAB 24-10]  Impedance modeling and its application to the analysis of the collective effects
	利用直接求解麦克斯韦数值解的相干同步辐射场动力学 [PRAB 14-06]  Field dynamics of coherent synchrotron radiation using a direct numerical solution of Maxwell’s equations
	尾场函数与阻抗  Wake and Impedance
	一种分析同步辐射的简化方法 [AJP 79]  A simplified approach to synchrotron radiation
	能量啁啾电子束在弯转磁场中由于曲率运动轨迹引起的束团内部交互作用 [PRST-AB 11-02]  Curvature-induced bunch self-interaction for an energy-chirped bunch in magnetic bends

