hoik B R A F I LGk (2025 4 7 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

W LS T H W EE G KA, £ http://faculty.hust.edu.cn/jcytsai/zh_
CN/article/2191806/content/1551.htm#tarticle A LAFE R Ff9 G332 R . BT BAKCE,
SIRIVFZ T AU (IE)o ARTR T FIRANARFRIE AUl WA m, &
A NS e HR U Y AT RERF 58 1

AR (2023 £E 7 H) SPRGIHNT R

Wk SiEsEE BRI
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1 WHEF e [AJP 62]
On the physics of Landau damping

1.1 EAEE

- K HE

{EZ#: D. Sagan (Cornell K2¢)

CCIR 170

5H% https://pubs.aip.org/aapt/ajp/article/62/5/450/1054528/0n-the-physics-of-La

1.2 fj#

BITEFHE /2 —Fh A2 1 3) Rt it RO TR 7 RSB BLRR . 18 B ZR S 2 Gt
ELPMEFHUEL . — Ok, AWM BRI — MR R 7/ dephasing,
75— R AT R IR RO BE S A o IXRIESCTIRIX PR T30, FRR B PATBIAE
AERA A, R AR AT LA ITTE FH IR Y & B RE

1.3 Sk BB

o BB BIERERSA VS AT R SCHR, B E RS R XA AR sl
SAME S W WHTE T SO B oA, s oA HARIR R R R R TE . R
HAES D (DEL ASEl)) B ST IR ARG, RAEERFRER, I
B BETHET AT REE BCR AR i 5 I (0, RERCEIA S I o AT RS 1 BEARL,
AREEAR o TIOR8 T, AT S A5

RRRIECLEE e BT, U B R T BRSO, (HE T
DIVE A BHIE RE JE N % 10 & PR AR R
o TUHR: IXEIWCHETIIAIRT RS, Hib, FMRFIESITRES
mi' (3 + wpag) = Fp, k=1,...,N

HFAALLA
Fn(z,2) = —2woUz +2VZ


https://pubs.aip.org/aapt/ajp/article/62/5/450/1054528/On-the-physics-of-Landau-damping

BB, TR AT LA O U,V IRYE
Zi‘l —QVZL‘l + (w1 +U)2ZL‘1 =0.

Hrpr, U R RGBT REE TS (frequency shift), V' IRF5 =92 R 5048
EME. AL, REEMAIRG I POOAE T XHRAHT{E5 (coherent signal), 7y

1 N

N
k=

T

Lk
1

TG DA B BSHER T OSSR, 5IN"IEAHE (normal mode) M z(t,w) =
X(w)eist, Hrk, 2 = Q; —iaje WLA EEHAFRA LANE B F—RIER (S
IR N

1= (—U+z'V)-/ ) (U +iV)S(z)

W —Zz
Hrfr,
- sy [T pw)

X B SO T s BRI PA_ SO R AR U,V X RI4EFE s Section ITT
% phase mixing M. Section IV SZRER LML .

f£ Section I, E o REPFAFIRRIIR TIRALREL, —FhN p(w) = 6(w —wo), 73
—Fh =M

ﬁ(l—%) for 0 < |w —wp| < Aw
plw) =

0 otherwise.

FEPIFATTEAY . RGekE U,V SRR, B8 o 07N Fig. 2 5 4 .

I LUER], 18 Fig. 4 vh, MXST Fig.2 JOARAUGNL, A RITACK b R 4 085
ZREX . BNk, XL L phase mixing FYMIHELAM, 2% §IILB. f£
phase mixing A ALX[AI4l, phase mixing A RGEATENE, A" FE"
(synchronization) Fi%e, 18027 §II1.D,

T LA_E Ve B PRI A #AEAA BRYE ] A 8T, PRI R T B R i s e
X—MICFRYE I AN IR T RS, ARSI IEARL, K Case-van Kampen 5,
SEREHIAH TG 5 M. 5 ik

(1) =3 Cret + / dOC(Q)
j=1 p(E)7#0

4
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Fig. 2. Curves of constant a in the U~V plane when all oscillators have  Fig. 4. Curves of constant a in the U~V plane for a triangular distribu-
the same oscillation frequency. @= V independent of U. In the graph, the  tion. The curve a=0" separates the stable and unstable regions.
units for U and V are arbitrary.

Hrp, C; 5 C(Q) HBIREA R E . AT AR, %4510 58 — 1 Case-van Kampen
RGN 0, Bl a = —Im[Q] = 0,

KRB SCH Section IV SREER LA, AT HANATE . G FEAEX 18 S0
FRILHRFAJE (resonance damping). BZ 8RS Ref. [1] 19 §5.1

14 HE

KT HHER SR BN PR MHEAEM EAER R, S8R Rl & R AE Phys.
Plasmas [ 5822010, [HISBE,
o P. Stubbe and A. I. Sukhorukov, On the physics of Landau damping, Phys. Plasmas
6, 2976-2988 (1999). https://doi.org/10.1063/1.873584

o Satish Puri, Comment “On the physics of Landau damping”[Phys. Plasmas 6, 2976
(1999)], Phys. Plasmas 7, 773-774 (2000). https://doi.org/10.1063/1.873864

e P. Stubbe and A. I. Sukhorukov, Response to “Comment on ‘On the physics of
Landau damping”, Phys. Plasmas 7, 775 (2000). https://doi.org/10.1063/1.
873865

o W.E. Drummond, Landau damping, Physics of Plasmas 11, 552-560 (2004). https:
//pubs.aip.org/aip/pop/article/11/2/552/260864/Landau-damping
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25 3Rk

[1] A.W. Chao, Physics of collective instabilities in high energy accelerators, John Wiley
(1993). https://wuw.slac.stanford.edu/~achao/wileybook.html
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2> AP A R T REM K4 [PRL 78]
First Order Phase Transition Resulting from Finite Inertia in

Coupled Oscillator Systems
2.1 BEAFER

- grE: HE

o {E#: Hisa-Aki Tanaka, Allan J. Lichtenberg, and Shin’ichi Oishi (F=ZH[#y: UC
Berkeley)

o BAU: P

o 4fF%: https://journals.aps.org/prl/pdf/10.1103/PhysRevLlett.78.2104

2.2

R RIT A B AR AENUR IR S SR AT, AW
EHG R T — W AR, 52 A 56 T TE R (K BN B A SR AT R — B A
R EIK . B AR, e85 T R 2 S TR 4 A5 W Rl 2 S 7
TEIRHE” (hysteresis), 15 FUHE & 38 B RIHE TRV MG S A 560 . asiesras thin AR
A LU SR e RIS, LSRR LA 1124 H

2.3 DTk EkAIHT A

o QT K TRAIRT RAIEAITNIUBISE . TT# (solvable) KR — AR %]
1975 AFIREART (Kuramoto model)o AT MABMEE A . JRT-TCHTE, SR
B AR, Kuramoto B A 772 N

. K
@:Q+N§}m@—@%i:L“WN
j=1
RSOt — 24, RS A BRIRIESR T IO S R, SRR AR A — M iH2E
FAEIR IR A o
VR, XEIER R R R SR — W BRI (time delay) thTRE S EGR A
— .

2The difference between first order and second order phase transitions is that there are large fluctuations before

a second order phase change, which act as a “warning” that unusual behaviour is about to occur. However, first

order phase changes occur abruptly, and do not have any prior fluctuations.
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https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.78.2104

o DTk APRRBIEIR TR R Ge AT LU LTy Rk

L K _
J

N TR IR AT, E L P25 (order parameter)
r(t)e*® = % Z e

S BUERIT L TR, /S R K R/, f7EME Koo JFH., 1E
BUERL, 54 KoV 5 Keer (S m A20), EMRIGAER 8% .
N Fig. 1 ffrR.

EMRT K AE T, T ARG AAEMATE (incoherent state, IS), 7= 0. 45
K BN, Sk N551E2EAS (weakly synchronized state, WSS), IH r G0, 24
BT EUER K A ERr BRIk BN, R SR [F 2B (strongly synchronized
state, SSS), I, fE—EVERIN, r REZEREEME. 2 K RSN, r F skl
0, RGEFHEHE T

XRIESCER T LR BMETT RS E IR sh, thas 7 SRIRS f- il RE Ry A i . K
HUS N -
L SR 7o e —FONEER. BUHRYIRT [lock, ARICON S| 5 —ARI TN
AR EF YR T [drift, FRiE4 Do
2. PHIEMWEIR TIPSR, HAHARZEFSEN

LI III
T =Tk T+ Tarift

L, BAR T 3ORE K /NERIY L8 aead i 11 3RS K iR
iRRCANENEIPAE SN

W AT, X RIR LS I A5 RN Lorentzian 45T g(Q) =
d/m (0 +d?), X bk Case I, RELFSEA

T I
T = Tlock T Tdrift

_KT( 1 ) Vd? + Q%

= — n
m2

1
Td Qp  2md%
X ik Case I, MAG A TS0l

_ I I
T =Tock + T drift

_Kr( 1 VETK? 1 >+\/d2+K2r2—d

m2 \ md3 t Kr  2mdK?r? Kr

8

2
> + o [\/ d? + K2r2tan™* (\/ d? + K2r?tan 9p> —dfp
TKr

]
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FIG. 1. Hysteretic synchrony observed in Eq. (3) with large
inertia. The vertical axis gives the order parameter r (the
degree of the synchrony) of the oscillators; the horizontal
axis is the coupling strength K between the oscillators.
Data from numerical simulations of Eq. (3) (¢) with system
size N = 500 and Lorentzian with d = 1.0; (a) m = 0.95,
(b) m = 2.0. Small perturbations to the previous (incoherent)
state were introduced; #; = 0 and w; = (); for oscillators with
[Q;] = 0.3. Curves (solid and dashed) are obtained by the
theoretical prediction Eqs. (11) and (12) (see text).



R R Bl RUE R Y r AR B Fig. 1 gsigey LRI N LA
BRI AR . S EREUERIR A TR R SR B

HEEE], XERHEIE LS RIS AR SSS oSO, (HRAEBUR R IR 715
W EARS. MHh, WSS T R B FfE, X RIE X R T SR BB AR
i {seNEIES

2.4 H

KRS SO TR ARHE T R i LIEA R 1 73— e SRk E] . 2% Hisa-Aki Tanaka,
Allan J. Lichtenberg, and Shinichi Oishi, Self-synchronization of coupled oscillators with
hysteretic responses, Physica D 100, 279-300 (1997).https://www.sciencedirect.com/
science/article/abs/pii/S0167278996001935

Y,
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3 Kuramoto model: —ANFEI2EBIE A BETEH [RMP 77]
The Kuramoto model: a simple paradigm for synchronization

phenomena

3.1 HEALEE
C 5% Sk

o {E#: Juan A. Acebron, L. L. Bonilla, Conrad J. Perez Vicente, Felix Ritort, and
Renato Spigler (F24[#): Universidad de Alcala, fi[/R4~H7 K27, PUEES)

o AL FIL

o E¥E: https://journals.aps.org/rmp/abstract/10.1103/RevModPhys.77.137

3.2 ik

LU 55% B 41-Fhttps://zhuanlan.zhihu. com/p/5387429837utm_source=wechat
session&utm medium=social&utm 0i=1013730611164459008, Z:IRIMEM .

(Rl DG B AT 58 SR AR I SE 25 E RE AT R Z IRV BR IR IRD AT N B EZEHLH, FAIT
AT ERIERE B a] BE 2 dr T H N R RE B A A A SR o RI(E  5E T A A A T
ARAAR B AR, FErTREAR R 2%, AT T RER B R — SRR AC 5 5k
HRIE 2RI A T

B A R I AR A AR P B A BRI o AR EI A
BERYIR, FRITRESC kol (B0, s cHIshiERAL), R I ABRIR -, &
AL EEFREIRIRES . S8 N —ME¥ G A B B b1 B947 0 a] AR E—
IR o BB A A EDE RN, AR EAS IR LAY ARG AR 2 B
(AT B b o ST b ) 1 A T 2 S ) A0 S Rl o 1 TR S A At
PR o IX RIS T RSPk F 3R~ 4 A Fr AL AR, [RIRX Rt ] LU
ARG KW 5T o

RGN ERARLT 7304 v LALE LU PR G 10 4 A -
o Sk R] B P K e o kR 5 S A AL L A2 TE R
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https://journals.aps.org/rmp/abstract/10.1103/RevModPhys.77.137
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https://zhuanlan.zhihu.com/p/538742983?utm_source=wechat_session&utm_medium=social&utm_oi=1013730611164459008

o fkrbsZ IR, (B TPk e AR A, ASRIN (] TR) bS89 4 T A AN 325
] o

SRS & E B EIRIE R 2 RS IRz sh AR IR TR E . X
SEHRRAR PR AL BRIA IR - B ENT55RE . DR BOA TS e T AT —4
WK IR IR A EE S R A& — A H

PARTFETULS —FEoL, b ge B E . EER. EASEN. SR, fkif
G R R EANAR e MM P 2 T A B et . AR AL B Bk b R 5 T
FILMES) ) RGHIHEZE N 5E i, BT R B AR Y BT SRR I

RO AT FATIBGE 5 & L3R5 —FE L, BB AELCE Bl BT, Aiis
BTG RIATHR 12 AR E F AR LA B R

Winfree ZIRE], [R5 Al UGERARN — I BIEER. SEaEgmeE, oL
B NLE AR . JEAE 2001 4 Ariaratnam M1 Strogatz & 7 — N ATEEHEIA , 1X
SR ZARME A D S PR IR, (AL, ORI RO B S I8 HAl 5 1121 T

1975 4, Kuramoto BRI, ot 17— MEEEEA SRS THIR 7, If
WA R IESZ AR & o IZHBRLE BRI, e85 Lo T (HEFFATFIL, %
RUEAGEE, Al LR R SRR AP, RS RIG, ATLAE RN 2 AR RN 2
AR E SR 1L 2 28 FERAE TR N BT e 7 e U A e, 1A 8 553%
PR EL 22 i 1 FH Y o P 4

12
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4 MING@SHINE: Xf#£3k XFEL 12 [NST 34]
The MING proposal at SHINE: megahertz cavity enhanced

X-ray generation

4.1 FEEAREHE

C SR EEATE

o {E#: Nan-Shun Huang, Zi-Peng Liu, Bang-Jie Deng, Zi-Han Zhu, Shao-Hua Li,
Tao Liu, Zheng Qi, Jia-Wei Yan, Wei Zhang, Sheng-Wang Xiang, Yang-Yang Lei,
Ya Zhu, Yong-Zhou He, Qi-Bing Yuan, Fei Gao, Rong-Bing Deng, Sen Sun, Zhi-Di
Lei, Zhi-Qiang Jiang, Meng-Qi Duan, Yuan Zhuan, Xue-Fang Huang, Peng-Cheng
Dong, Zhong-Liang Li, Shang-Yu Si, Lian Xue, Si Chen, Yong-Fang Liu, Ya-Jun
Tong, Hai-Xiao Deng, and Zhen-Tang Zhao (FEAH: HHEFEFE LSS5
B BRITSC0 %)

o S B HUER

o 4% :https://link.springer.com/content/pdf/10.1007/s41365-022-01151-6.
pdf

PUR 758 B A-Fhttps://mp.weixin.qq.com/s/TuzsVTWX jGFzMv7VaeksKA, 5357
B4

4.2 Wik

ARETENE G X ST E HEFHOEH 3 E SHINE, %11 T iEREElT
T2, IR 2L I R IR G o X 28724 (megahertz cavity enhanced X-ray generation,
MING) H9$E%.

4.3 TIRREBIHT A

o QUFTR ABFFEEX TP E EARER S G X B E B0 (XFEL) 265
SHINE, $2H 7 Ik#hzZ iR ig s X o~ 4 (MING) it T TiRAR
WIS ZIRF M T MING RYJEBRAOPERE . MING HOSCHER LS X g tl
A2 W e . MING RERCH 00 26 mm A3 de Ml SR TE R, 656

13


https://link.springer.com/content/pdf/10.1007/s41365-022-01151-6.pdf
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6-15 keV 156 FRES VL

I Hh, MING RERES A0 S AU L1 meV 1 X S48, [RII kb gE s nl LAk
) 300 pd . REROEIE SRR S 2-3 DR DL BR TR R 2T X T,
MING I A i X Hfedmiik. AYuEmshia (0AM) Std:, BAN&ERY Ay
Jett. BIHATNIE, EEs E3oa M ETIERER XFEL B # L. Fik, MING
AT AT SN R A TR RIS IR ISR XFEL A998 0B A oL, 74T
GITER &I

srik: X GHE BT ROE (XFEL) 22—~ X 06, B N2 Sy aiih
Wt it 74y F B SHINE ZEWNE G X 412k FEL RE ., KHEE 8 GeV
S (CW) - REH i dehmd:, ARt E AR EIL MHz 1 X G2k
FEL k. SHINE F 2017 1 F#TIREK, il 2025 F&# kL. SHINE EF
FBOK B A4S (SASE) £, REfRRME = JLPreatimiTaok X 4k
o, EREIREEHINR TR E IR . RETE X LB HoR A LI
AR A AR TR R R, (H T H R 7 224 T SASE B0, It H Bk RE R
HIBEEIARR K. d1F SHINE #4£ K2 1 MHz G40 TR At 8 GeV 12, &
A A B T IR IER XFEL(BIn, X 412 FEL kel A RCRR FEL),
LA e TR IO ERY X BF4eikite o 1 4£ SHINE A 5 T 23X —H
b, RXRIESCHRIFFR I T IRB 2RI 5 X B4 4 (MING) iy, 1T
FeAE 615 keV RERYERIN BT X A2, Mt isitmiZE, MING H5
K¢ SHINE PERESR T2 2 Hri K-

XFEL WA Birz —mter e T aiket, ik FEL 2 S2E8liX—H
PREAER AR R T R EEEURATERE, EIRIER A B HOLH
AR 7RSS e RHEER SR U ok FOR R A J . T DAL, 5K
P MINGQSHINE 20352 XFEL & et R by —4 35 AR I

14
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5 MR X 5§tk B B L HOGR B SR A E \ A  — R g e
MZ WA JT % [NIMA 1018]

Longitudinal phase space improvement of a continuous-wave

photoinjector toward X-ray free-electron laser application

5.1 FEAR(FE
o K R

o YE&: Sheng Zhao, Senlin Huang, Lin Lin, Yunqi Liu, Haoyan Jia, Weilun Qin,
Shengwen Quan, Kexin Liu (FFZH4: b k2F)

o AL HIE. BT

o HE¥E:https://www.sciencedirect.com/science/article/abs/pii/S0168900221007816

52 %

LRI ) XS R O 0 S AR e RN T S AT
TRk XEIRSHRIFIALE S DC & E-B S OGBAMN B TS/ E AL T
TN ATATIE R AR 7 SR Y GA A AR 25 (R o A AL R T o IR SR AT
T K A m M REEC S FEE R AR (current skewness) A REATAZAY A, BT IX IR LM
G, VBB T AETE NG L B I R I E A R 4R (buncher) [ARYE . R 1
FREFASANFEE . Ty ZRRENE 4R H—10 rms A ST 0.37 pm. rms FA 1.0 mm. S
REAR 2.75 keV. TCHIRMEAE. 100 pC HIfTE PR A XTRF R AT IR JE5 S
(very-high-frequency, VHF) g5, DC #&, THlA X 4 H oA FROE N I ESL A
H A R .

H B e A ) LCLS-11. SHINE &8k i VHFE 4. R4 APEX 455, 1t
FERERE AR /NT 0.25 pm 1Y 95% JH—ML LGS =M REHL 5 keV. HIIARER 15-16.5
MeV. Hifijht 20-25 pC AJH F3H . European XFEL &% SRF &, Fiitr=44) 0.45
p YA G UL 100 pC HYH T Cornell A7l T DC 46, REGE 4
Wi 2 LCLS-IT F5 21 FL 7 R 240
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5.3

BT R B BT A

o BFT: 2017 SRR, LT DC-SRE AGHY B 2 LR AR LA R AT 1) i 5 JEE

EAEHT CW XFEL AR IO AR A A A, BT EOoRE T 2 MG RI A
AR, s EARETE R RERCS IR AL . 08 T BRI L AR 2t /AR R A
AR, A SR BSOS INE A A (I B crest, JXRRIEICH BT I NIEBOIEIRIENE

Tk X SCESIN 1.3 GHz i IR IEE AR R AR T L, ik v iR EE
BT, 25 e mEE . 455 R, T R8G5 ™28 H—1L rms K5 0.37 pm.
rms FAC 1.0 mm. S EERL 2.75 keV. FTLHFRFAS. 100 pC Hfaf b HY B 5K [ o
7 S RE TR AR S (very-high-frequency, VHF) 45 DC 46, 1]
X B E B T ROB N H R SL AR i NSt A B

{REA RE JEEAMRE B BE s, A G BAR I i3 5 2945 100 MV /m
B BRI, AT VHF B, 7R mL e 20 MV /m #5294
X DC B, 94E 10 MV/m 52, F0JE AL ZE —MRAE 100 kV 2 1 MV, N T4
fifp s 1B R RN, — I AR KRR 3K, 294E 20 ps 22, 255 530 time-energy
correlation. jX2E time-energy correlation ] id i =W GERL S M AR B4l , o,
=T RERON FEL RURE Y2 M 64 P 2 1 -

Lo X AR e 4 i B PR 5

2. R HFEAS XK S EON A AT B A AH 23 18] AT AR A B o
X0 §2 B AT B R AN cold beam, 2% FERE T 5 A A N AL B A IR R EUK
FREA Y =71+ hiso+ hasj), HEHEERFEN s = 5o+ Av- f MIAE s ALY
RE R 25 7] LAE K
Ay _ i haveBe o 2h32nche
Ve o VEBEAhiz T (3282 + hyz)® (V252 + h2)°
XEZIEREE =, MY EIRE RIS . N T T ERHE, F% s 5 A%
JaAEbR so TEA s = Aso + Bs3, Hr, A B 55— ZFi chirp A%, i EH]

DEE], b (UZM— B RERL (SRERWAS) . (2 he Br TR B aEaL. thigm =
Brieit. XAMEeRET Av/y. < LRIZ. Emizatan fiskiatl chirp, 5

SS—I—---

Ay B B
" :h18+h282+h353+"'
Ve
7 _ _hvis 7 _ _ hoy88¢ 7 _ __2h3eeBE
;H\:EF" hl (Z) T 2B2+hiz” hg(Z) T (12B2+h12)? A hg(Z) - _(72522+h1z)5 °
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N1 AR AR, IXRIRSCE N E L
((s = (s))°)
(s = (s))2)*?
_ 3B (pa — pi3) + B® (2113 — 3puapta + i)
(A2 + B2 (s — 1))
3B s — 3 Bhoz  pa — 4

TA B B2 PP

AW, FAEAERR b B, CRESPECRRIAZ, ST

U4 B T R AR N2, BRI SO AT A4 R 2
ORI B A U SO IR T BOATRIA) AR 4 0 o
FEAME K € AT Q O, A S AL A

By(9) = 2 (25 1 5= 027 1 /2 —/(s 4 (27 T ]

- 2mey a2l

RN, AR AR S B A T BOA AT G OL T . kI 23 A FLA 3 (L

BB ET Y chirpo

LSRN chirp (97300 LhE R RF EIRIE, XRIEC §2.4 L HBIEAEAR
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Fig. 1. A possible layout of the DC-SRF based CW XFEL injection line.
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Fig. 4. Longitudinal phase space distribution and electron current profile for the
electron beam at four locations (fundamental buncher case). (a) At the exit of DC-
SRF-II; (b) before the buncher; (c) after the buncher; (d) before the injection linac. The
bunch head is on the right.
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Fig. 3. The evolutions of electron bunch length (a) and high-order energy spread (b)
along the beamline with a two-cell bunching cavity. The blue solid curve represent the
optimized case (bunching field amplitude E, = 23.48 MV/m), while the red dash/black
dotted curve represents the case with lower/higher bunching field amplitude.
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BE ., RIS §4 W UIEERIE KRS BERL o SHRMAL ko BFFEFRY,
FEERAEY BRI RITEZOE = Q2SR —Fr chirpe JEHdLIA#2
TR AL . FIE, ZEE(EF chirp SHIHIZS A AN, T HAE injection
line MRS R REIEEL S TR BERTE

BESRFE T AL IS BTN ARY chirp, —4~HAAMIAERE 0 BIXT LS Bi5 I
Bl /s BRG], R LA S RO R I TA 2, sFRER AU (buncher) . % &2
AR5 M 1) R S B R R IR BEA T A S, MRS S TR TR SRR
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Fig. 7. Simulation results for the injection line with a harmonic (3.9 GHz) bunching
cavity. (a) The evolution of normalized RMS emittance and bunch length. (b) The
evolution of high-order RMS energy spread and current profile skewness. (c) The
transverse phase space at the exit of beamline. (d) The longitudinal phase space at
the exit of beamline.
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¢, DC-SRF MEERIAIATHE EIRAE 2004 1520 B FoRIT4EHR, HE TE A
DC-SRF ¢k 6t%%, Frh“DC-SRF-I”, k7T 1.3 GHz, 3.5 M EARg SRF Bk, %
RGHERAE 2014 S T RRUEB T fEfREH, DC MDA 45-50 kV, SRF JE#HE AN
7-9 MV/m. BEHEFITAEENCT 1 oA B B RARERY 2.4-3.4 MeV, T %4%
F&, RSTER KR, R EEN B2 1-7 ms, EAEMFRN 5-10 Hzo {E72
fkifrh, FF AR AR AT AT A 10-80 pCL, AN A 1-81.25 MHz, f AFHHRLAHA
1 mA. HRSEIH—L RMS K5 (95% M) o 1.5 pum, FKEHEMHA 25 pCo
DC-SRF-1 iy HF o T 774 m B AR R S THez a5, JFuET 7% —ik MHz
MeV P 7A141 UED L5

2019 fFHf ¢ DC-SRF-II #it. DC-SRF-II % T 1.3 GHz, 1.5 Mk S5
Ja, DAARAS BRI S0 5 . B FE B &) 100 KV, Egs i T 7 EHnikit, LA
PV i Y BIARGR T 58 IR E) 6 MV /mo DC-SREF-TT B IEFIZ14E T 2021 FHI5E L,
SEEG IEAEE TH
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6 L BEUSHNEREEY [PRAB 26 07]

Short-range wakefields in an L-shaped corrugated structure

6.1 FEAMZE
o K B HbUHAE
e V% Weilun Qin (Zf{6), Martin Dohlus, and Igor Zagorodnov (12 M4 : DESY)
o KA LS. FUEF

o 4E¥Z:https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeans.
26.064402

6.2 fHH

VEEXS L IRARA AR S RE R 3T 1 AT DB T 58 L TURRAEE ey n] LLasid
VAT L B A AR A B S ) 3 ) AN 3 85 70 R R AR 2 4 20 F IR BR
XL U8 2 4E AR AR ZS 2R B A ROEHOBTsE D] | (fresh slice) HOARRY Ffe it
TR ATREYE . 1R OB 3B (conformal mapping) JrikZa 1 AR
YR B F YR RE . RE, R IXEEE R S8 R G — e A5
2 L Ay R b o B SEHER R 2 Al ile O 1 ik o A BT O HERE L 1R
kT — TR TR EUE )T %, T HA SR T A MR RIR IR
SHIHST A

6.3 FERERAIH A
. Fidk:

LoZie SCR AU 73k [, 45 7R, AT, DAL, ZEEIXP Rhak
HIR (W ) BB R B SRR T R AT A 2. R i
JTE A U AR IR S Ay . AERHL LIS . R e
NER, HINRRHEAFRLRE, FMREAGHIEREDH LR HEEE
HHE, FHFRIEAT R, TOR R I 2 e, %
rad 2 — 2

2. AT L MRS R — Bt 25830 X—RER— 148
ik B, FHZPHLOUT ISR AT LSRR L BS54
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6.4 HE

o LT RECPRIRIE TR (< 2000m), fESTEIRSEUES R Z 2K, H
JRRA LA B SCARAT AR R AT FR s P EP AR B &, TEUE A ) LA
B P PR Z IR A LR, Ly B P ARGEOUL X — A B M s R, AR
RO R AR BRPTEAT 1 FIT IR RUBUT AT, R AR R 2 e R B
Pk
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[1] S. S. Baturin and A. D. Kanareykin, Cherenkov radiation from short relativistic
bunches: General approach, Phys. Rev. Lett. 113, 214801 (2014). https://journals.
aps.org/prl/abstract/10.1103/PhysRevLlett.113.214801

[2] K. Bane, G. Stupakov, and I. Zagorodnov, Analytical formulas for short bunch wakes
in a flat dechirper, Phys. Rev. Accel. Beams 19, 084401 (2016). https://journals.
aps.org/prab/abstract/10.1103/PhysRevAccelBeams.19.084401
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7 WHACKAGYRAS TR ENR Viasov /34 [PRAB 20-05]
Vlasov analysis of microbunching instability for magnetized

beams arcs

7.1 EAREFER
o s R AFRENE (microbunching instability)

o YE#&: C.-Y. Tsai (Virginia Polytechnic Institute and State University), Ya.S. Der-
benev (Jefferson Laboratory), D. Douglas (Jefferson Laboratory), R. Li (Jefferson
Laboratory), and C. Tennant (Jefferson Laboratory)

o RAU: P

o HE¥Z:https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.
20.054401

7.2

T SCE TR B R i AL R A (magnetized beam) IR AT ENE
(MBI), If Hilg2s 1 — @ i I BAR A MBI A R0 o Xk SCE A 1 H
THEREA (AEME RS SRIAN Viasov 2 #rE 2] T ARG L (AR E)
RAMEHHIIE DL BEE, X SCER A e A AR IE S BT JLEIC g [mlik
B gy (ERL) R EIE TG AN (recirculation arc) HREM SR A& 4 HI L
RO o XSRS A B, YA KA AE 23 R Y smearing effect (BIEFHE) Y4
TR AR B R S), IFH2Y correlated distance K TR K RS, R0

J4383F x-2 correlation ZRfEAH R,

7.3 TERREAIHT A

o BUBTAL: XSGR TAERI IR T Jefferson Laboratory Hi-y~gf X} iitfl (JLEIC)
PR EIE 28 (CCR) BRI (1], Herp JLEIC & Alas st b5 i il AL R
ATV A o X SCERHE SR Vasov 2047 (8 H T AR R & s AR R AL AR ) [2)
2] 7 IE T AT SR R TSRO RO TR B0, R T J5 B 2 XA g e R
P S AR AR o
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Nt A ARG T 212 = RXYET X B RO 7% 2R A 7oA — M 2
Ko (1) BRYAREHEAT, (2) ERER L (80N ERTRERD) . LA (3) 2
5 R R ) SR RS LAY 202 B 8 A X T ARREACRIA R, B ER Py
JEPIRL ORI RS ERVE G KRR T) 2 EMFER, (HR TR %
SRR FHE S T AR AR AT B AN - (45 iR BRI AT RE

fEi Fp bt , SRR AR R AR B R B e 28R R (beam rotating frame), 1
[A1[E A beam spread B LAZM I H] Larmor ZHfJE e F1 drift ZHE eq RELE [3].
B 4D K5 FERETTA N JURIAME eap = (/epeao FESRMEZH, PONREAEAR ST
cyclotron #7240 12518 (adiabatically slow) [, A ARG B ARz sh )RR H
HEAS SRER . LD, SERINE RRAFRIENE ey AH, B
LT AR S B B2 /N Larmor A e PRIERT o HAR MR Hh AR R 2R
HIRAT Y drift B ea AR rANE—RIEER, X TR REDRE, RKETRIR
TR IR H AR AT 1) RO I A oo

DUHR « I SO AR AR A R AT Twiss 240, FRm A R AP (sigma matrix)
FRABE A SR FAFATAT 4 = A B A SCIR I R Al o et 3100, X SCEE (AR AR Rk
FAFREA AR A — Meiee i, s B SRR MR AL o3, ROR ML T REAL SR Al
R Vlasov 2047, 7 B H 7 —AHH TG AR AT 14561 772

T AGERE 2 2 SEHHXFRR, ISR R LA TR ARy . @i, SR

fE VIl VEVE =D JFH det(V) = 1o Hrp, 2B V ASHHERE, MMk

B D AL S FHR O ARFAEE . RONARGEFEOS AL 7, At ABEARSR X iz B —

/\M‘T i U = VX, %7 %ﬁ%ﬁv%??*' CCRAUE ST A ET R AR . T2 n]
fREfE e s A TP BE T AL TRy O S —

X'y 'Xx=u'D U
1358 TR AR FEA AL LA EA Y Viasov 4341, fEHEIE5I N 6 4EMH 7S RlALbR 2R

R A X SCE R 2R T H T o & R AR AT 42
Jike:

bOD (k.:s) = by (ko) {L.D.; 5,0}

b0 (k,; s) = —ik,(s)Rsg(s)po (ko) {L.D.; 5,0}

pOD (ks 5) = —ik.(s)Rsg(s)o2bo (ko) {L.D.; 5,0}
PO (kui s) = (1= K2(s) R (s)030) po (ko) {L.D 5,0}

Hrp, Mi@JT"“‘JE 00 dn s FERTRE RU 5 DR RO 2 BRI, AR R T4
I EEANRE RO S DAY RE R ME, {L.D.; s, 0} JWBAEREJE Tl
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CCR W E BT (W& FIG.1), 75— & ERL %4131 (cooler ring) ¥ it (M3
= FIG.5). XH M T EA AR beamline S FIA R HI IR T30 o X F
CCR, HEZARRMEN, T ERL YWHIER, KAWL . FI, MRERRAE
KE, CCR HAMRERIGE, FiBEAE A~ 360 pm B, HKFass CSR #25 AT
& 4000, M2 F . ERL SEIERIINETTAZ MBI 520, HHE kR 1
ML, RIHEE B4
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FIG. 2. CSR gain functions G(s) for MEIC CCR lattice: (red)
A =100 gm, (green) 4 = 350 pm, (blue) 4 = 1000 pm.
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FIG. 3. CSR gain spectra as a function of initial modulation
wavelengths for the JLEIC CCR lattice. G is evaluated as one-
turn microbunching gain. The red curve is obtained by the
formulation developed in this paper, while the blue curve is from
our previously developed semianalytical Vlasov solver [43] for
nonmagnetized beams.

A 3: FIG.2: MR RETEGBACHFEAS CSR B4R A G(s), HAABL A = 350 pm AR AIH
fi5 A =100 1 A = 1000 pm HHHERFGZL , Bl R fER)a ) LI SHAER N RE. FIG3: &2
A CSR iz G(N), BT T AREIE AXEE THERSER. i, bl
X R SCERAE AT, Ol 2N 1 T R A R AT Viasov solver 3R1%.
RAERUE L3R T LA EIA LRI .
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FIG. 6. (a) Bunch decompression along the arc; (b) microbunching gain function G(s) for 1 =300 ym; (c) gain spectrum;
(d) Derbenev ratio as a function of 5. Red dots represent ELEGANT tracking with steady-state (ss) CSR cffcet.
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FIG. 7. Microbunching gain spectra for (a) density-to-density; (b) density-to-energy; (c) energy-to-density; and (d) energy-to-energy
modulation. Note that in the figures the resultant modulations are evaluated in units of initial modulations.
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Finite Beams in Reflective Volume Bragg Gratings: Theory

and Experiments

8.1 HEAKFR
o 43 BOLLM
o YE#: Jonas E. Hellstrom (Institute of Technology, KTH-Royal, Stockholm, Swe-
den); Bjorn Jacobsson (Institute of Technology, KTH-Royal, Stockholm, Sweden);

Valdas Pasiskevicius (Institute of Technology, KTH-Royal, Stockholm, Sweden);
Fredrik Laurell (Institute of Technology, KTH-Royal, Stockholm, Sweden)
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N(r) =S [Mo(p, or (5* ( p U) 7Z>} p—ilky =)

cosf’

Hrpr, 6%(Bx, B) = Bxsind + B (x* +¢?) cos /2 + 4.
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Fig. 4. Reflectivity dependence on wavelength for various beam waists at
normal incidence. Experiments are presented with symbols and theoretical
simulations with lines.
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Fig. 5. Transverse intensity distribution at oblique incidence of grating B for various wavelengths, ranging from perfect Bragg matching at 1019.9 nm (thick
blue/dark grey), to 1020.2 nm (thin green/light grey) and 1020.3 nm (thin red/dark grey), both experimental data (solid) and theoretical predictions (dashed).
Dotted line gives incident beam profile for comparison. Insets give the experimental beam profiles at perfect Bragg matching. The internal angle of incidence is

(c)

intensity [arb. units]

04 0.6 08 1
transversal distance, u [mm]

(b)

intensity [arb. units]

-0.5 0 0.5
far field angle, y [mrad]
(d)

16° and the beam waist is 165 prm. (a) Near-field reflection (b) Near-field transmission (c) Far-field reflection (d) Far-field transmission.

Reflectance

1.00 T T T
} ® Theory
- A Experiments |
[ ]
0.75 - e
= ‘ ~
[ ]
0.50 } =
0.25 | 4
000 1 1 1
00 10 20

Transversal mode number, TEMmn

Fig. 7. Transverse mode selectivity in grating B for oblique incidence.
1020-nm wavelength (16° angle), and beam waist of 255 pm for the 00-mode.
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Short-range wakefields in an L-shaped corrugated structure

9.1 EXR{FHE
- 3 BY. HPUTE
o {E#: Weilun Qin, Martin Dohlus, and Igor Zagorodnov (FE4#: DESY)
o B IS, BUHITA

o 4E¥Z:https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeans.
26.064402

9.2 fHHE

X LR LEXS L JE corrugated 25 i RE R AT AT ANEUERT IE . IXFPEE
HEAAIAER] streaking polarization, FFHAEA A LAMHSEFE RS sh 2 B, PO R
Gy g RN o IXLERHALAE 2 HER AT 2SR WA fresh-slice N FREEAL 17 RY AT AE
o RO SCEE LA AR AT 575 (conformal mapping method) 45 Hi 1 Z R A1 [1]
YR EG it BIRE, IR SRR X LA RS AR R — (i L~ 20
254, LMEERTS L ¥ corrugated Z5Hy SRS HAIY R 3 sRARBUARAT AL Ak O T B IAARATT A5
RURHERRYE . X SCEIEIT R T — FEET AU R BUE 15, & T R AR
PN AFATFHAERICARBI BT

9.3 TTERELAIHT A

o QTR Metallic corrugated &5t 42 tHIN N ATEZH [, JERAEJLAS FEL 3%
it HR A 3 S S A TR AR BE A R T o AEIX P U A, AR
Gy ABAR AN VAR 53 vt [RI I A7 AT PIERAR 2 RIS BRI . S dE$2 i 7 —Fh L JB
corrugated 544, ML RAE L B MM, HIiHBR R B s
X EEH IR SV T AR S Wi R B BE R AE L PR ER (L-shape
operation) FIEMRE/ERIZ (single-plate operation) 2 A H]#t

REVZEE B2 MRS, A KA R R i RO & R X
R CEMFR T8 L JE corrugated S5 AR B I AT S BRI E T X
i SCEIRNG LRESHIR) S AR E I Rt T 1 A, RO Lo B4/ AT LA
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I SEBLX PR R AR X R SCRBT TS T S IR LR ] LA 2% FIG.1, [
()L JE; (b) Bt (c) “PATHAN (d) FIPEEH, corrugattions FY UL FIH R HY
ZHTUZZ%5 FIG.1(e)o

(a) L-shape (b) single-plate
A y f\y
(z,9) 2.9
dI T ﬁ T
' I
(c) parallel-plate (d) rectangular
Yy Yy
(:Ea ﬂ) T (:E'.' ﬂ)I 335
d d

(e) corrugation

d-I t D
(NN ARANNE
FIG. 1. Sketches of four types of corrugated structure geom-
etries. Front views: (a) L-shape, (b) single-plate, (c) parallel-plate,
and (d) rectangular structures. The corrugations are drawn as a
yellow layer in the front views and shown with corrugation
parameters in the side view (e). The electron beams, located at
(X, y), are represented with a green dot in the front view and a
green ellipse in the side view. In the side view (e), only the

corrugations for the lower plate and its distance to beam d are
shown for simplicity.

o TTHk: XRCESH TIHE L JE corrugated S5 FERE R I B AT SRR AUE Ty
X, T RBK RN —Br iz e Hrp, T AR of /A i 77 k2R
160 (2, B BIVAT DAL (R AR B 7 A RIS 102 R 4 i PR
TR ZOTEER T RBAEEIERE (retarding layers) FIZAFIEIETHF
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AT, WSHMEEAEE TH 2 = ¢ + iy HFER, R ANEE S —1E
P w FEAE0 o WA B RN A 2o HUALEMORET B HE RO wo = 0. B
RN w = f (2, 20), YN HEIAIEAG 24 ot R 20 5y _E B AT DA A
T 2 BFEORE

Zoc Q

By (2 20,07) = === 3R If (5, 20)" [ (20, 20)],
%Fl (Z,Zo,m) = f"(2,20)" (20, 20)

Zoc g

T a?
Hrr, R SRR, Zo =337 Q Z2HESMET, ¢ RESTHPEE, s EURF ST
ONREEEY, Q kR e H. ¢ 2 WIERL T (witness particle) HFHLfi. 18
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Wi (T, 7, 8) = wy (T, 5),
Wy (2,7, 8) = w7, 9),
wit(z,y,5) = wi'(y,s) + wi'(z, ),
wyH (7,7, 8) = wi'(y,s) — wi' (T, s)

XA TR TA 50 (boundary element method) [— B AR
M AR B ST BUE T 5, BB T AT A T i SRR L IR RS 2
Yy, HARGEEE (WA BHAESE) o] DU 25 B R ARE BT U T . IXR
HINZGH T HAER G, LAE R & B EUE R 5307 R 5 5 R I AL A I 7 B4R
it ECHO2D py—#tE, HHIEL T REATR T L WL B — i A%
o THEHSBUELER, TABLE I 25 H T Frfli Y corrugated 241

9.4 Hp

AR, X SCE AR B TCE AN FIG.1(a)-1(c) HARHIFEGEE
ZEAE o T INET 2 L RE N RO AL P 3 58 42 S AR A T 17K corrugated
BORATEEE (I FIG.1(c)]e FrLA, 8 TSR, ~PATIREAR L A AR &
JURE By, R SCEMA 7RSI BT, IR AT SR B AR
KETRAEA A JLATEAR -
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TABLE I. Corrugation parameters used in the calculations.

Parameter Value Units
Period, p 0.5 mm
Longitudinal gap, ¢ 0.25 mm
Depth, h 0.5 mm
Nominal distance to plate, d 0.5 mm
il u
§ 710 5P, analy. 4000, g ¥10
(@) | ospIE = |(b) —
— —— L-shape, analy.| 2 q "‘":
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FIG. 6. Longitudinal (a) and transverse point charge wakes (b) and (c) for an L-shaped corrugated structure. The distances to both
corrugated plates are 0.5 mm. For comparison, the corresponding wakes for a single-plate structure with the same distance to the plate
are also plotted. Here, SP stands for single-plate and IE stands for integral equation.
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FIG.7. Longitudinal loss factor (a) and transverse kick factors (b), and (c) as a function of beam distance to both plates in an L-shaped
corrugated structure. The beam is shifted in both the x and y planes such that the distances from the beam to the two plates are kept equal.
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