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1 BOCH RS RE LR [PRST-AB 7-06]
Energy efficiency of laser driven, structure based accelerators
1.1 EARFE
D% Himsh
% R. H. Siemann (SLAC)
A MR, BUEL

4% https://journals.aps.org/prab/abstract/10.1103/PhysRevSTAB.7.061303

1.2 fj#

X1 S M ABOE SRS R IR S5 B9 RE S BN ACR o BOLTR IR 7~ 45
RIBHTTE P E 1 FRR A S U FLAT b - e U ISR o IS4 e 2 B AR O G I
fErhe SXRIESUHE S THOCHK R RIE (BO0E0) oA e B9 TR IXRIBSCAR T
A, TR RS RYBOCIK A, s R S T AR AT G A AR

1.3 Sk BB

o BB SRRSO R ST WO B SO o 25 P RE R 22 80
2 T R THRWOEE R TR MR . (.

DUk IXRIE ST B 45 TR T B ndes R, Ho s R A S
AR IR A R HRE AR E NS T, s 1A, A
PF(1)  Mwl (6wa) 7 (1 4+ P — 6 — AN/7) (0w,

dr? 8 Pm Fir) + 400, P Fi(r)
2
= 45“50:1;7,1 [quTS (1,70) — mEext(T)ei(d’e"””m}
FFAEANEROEZIN (AR 3 )., T, RBIERCE R LAS R

Akaln foo F . —_
Yoo [ F2(u VIES + | [FX Fg(u)] du [~ o=

XEAEILERE Go SRR M, IR Fr A o

u
n=
u


https://journals.aps.org/prab/abstract/10.1103/PhysRevSTAB.7.061303

E;

-

Eext, Qe

M o, 0P B0, ©,
AR [ JCSRRRRE N\ «——
@ Modulator @ Gain Medium

T
1
|
1

©

—— e = = =

Accelerator Structure

v
2
VQ
3

FIG. 3. (Color) The intracavity, actively mode-locked laser driven accelerator. The parameters of the different elements are
discussed in the text, and the subscripts 1,..., 5 refer to the locations indicated in the cavity.
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Longitudinal space charge debunching and compensation in
high-frequency accelerators

2.1 EARFE

3 R

V£ : L. C. Steinhauer and W. D. Kimura

JM IS, BUER

#59% :https://journals.aps.org/prab/abstract/10.1103/PhysRevSTAB.2.081301

2.2 fHHE

2[RI A HE2R (space charge debunching) W —E 2R E AN a7 HH]
F B o 2[R FEA R R TS AR 25 ) e K RERS TR B RO PR A S [ . BT
£ (WOL) B E Ay, R R A G s fOoR A A T2, A
KRB 1 e A 1) 24 2 [R] FEL AT SO, R AR ) SRR SR AU, o AE OG- B M, A
XHESE R A B B, OB AR AR SRR SCE H— MR BIR RIS
[ AT BN ) A5, ey, REfGIE IS %3t LilF prebuncher 5 Fiff accelerator
section HH[AJ RS AR5 . RERGHNG] 2 [A) FEL AT A8 b5 H -3 B AH T REAR. £E accelerator
section ZJ5, HITHIESTR (vPme) BOK, IN_EMEIR) RS [R] FEATRUY, R iR 23 A
TR RS A AR A e JXARIRSCHIERIB L PARMELA b1 BREFSHI A R L
B, AR — St

2.3 TIEREAIHT A

o QIR IXRIR ST EIADE (pancake) FRL, 73 A fd AR A1 AEAL S it R Y 2 (] FEL AT 25
) 15T R o 25 RE IR SR AR 5 A A0 B R o R DURR A5 3 B, SRIEATHY R = L, /w
—JF 46 B prebuncher B 5 ~ 3, R NEZE 0.4 ££4, EHF| accelerator section
N2y < 1o JXBef AR BIEAEA ERTLCA pancake beam.
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Bc&(nA) + B (nu,A) =0
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Her, n= Qu/eAly NRUEWRESE, Ac = menLa/v NRAEBERAZIER, w. K
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2P (14 0.58R)?
B L Qu L(m)Qus(nC)
B Te M m M1
Osc = 2lyeny € =7.04x 107 2y (m)ey (mrad)
—1.84 x 1075 _Qu(n®)
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+
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Y
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FEFMTEFSZHZIE N5 Bo g2 0ral LA S, 2R AT (0 )
M TRERL. EEOLUT . 7 Agp — 0, XTRERAER () RAESH.

Ki = (1= Zy) J; —
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Resistive wall wakefields of short bunches at cryogenic tem-
peratures

3.1 EARFE

a3 B, HbutE

{EZ : G. Stupakov, K. L. F. Bane, P. Emma, and B. Podobedov (F#4/#4: SLAC)

CCIR 10

#59% https://journals.aps.org/prab/abstract/10.1103/PhysRevSTAB. 18.034402

3.2 fH®

RIS ST X G4 E RO AR EEARIRE 00~ By R B ST W
N AFERHEBEST (surface impedance &) TTEET 4 @ AL S RN, (anomalous skin
effect, ASE) X[A]. XIECREBEE TS/ — /183 [B. Podobedov, Phys. Rev. ST
Accel. Beams 12, 044401 (2009)] 9 TAE, 1% TAEUE RS SR &Y XA &5,
RIS H— T LCLS-I1 S Bmar pm F AR A LR 25 1

3.3 wTEREAIHT A

o QTR XEICSCET RO @R N B, >k Lenham 4 Treherne [ diffuse f%
B, 25 H FEREEE B 1 5 PSR P A0 T e 5 RS Y RE ARCCE S AT A Y e 2
LA LCLS-IT SCBrfl-F At Xt 5, A &80, REEIRRINE T, &8 B T3
PR, RHRETHRANE KL . Ieh e 55EHT Podobedov 34} i
A RSN X [A] Y Z5 e AN SE A AR A o

o Hk: SOREIRNY A AR S BEIRR S T el S B ik e A2 R, R

2c
NSE _ <
d Z[)UC(JJ - ¢
Hrp, ¥ H B ¢ aTLLET Drude AR,
2 2
o — ne’l  w,

muy N Zocvy
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el n BIESHTIRE . w, HEEFUIHHR. o HIKER,

TEA R SR E R0 I 500 DL an e LR BHHT (surface impedance)
K, UH Leontovich i BLEA4:
E; = ((w) [H; x n]

Xf ASE 54, KA I 5 N

. B wl
Clw) = cF(w)
o 1 20
> N+ Ex(t
F(w):—;u/o In {1—1— 2 ]dt
5
R
- 'Uf’ 77 CQU/2’
a(t) =2t [(1+¢%) tan™"(t) — 1],
- 3/ 0\
£ =iou 3, a:§(5NSE) .
3.4 Hp

FEARIR PN & BCHUE IR B 3R M B2 B R €, s @ik
REEMRT B, IRMAAE SO IR . UM, AERSIEOL T, P B dik e € R
R, RS MR B oc o=, BRI, ATREAFERCHE IRUY . 5 18
HL, 2 NP <O, JD \

2wp .

w > =
— 73 +3,:,,2
Zoaccvf

FAECH RN o ARNIZ I Table 1T, Xf Cu T, w* ~ 2.2 x 10" rad/sec; Xf Al
Me, w2 x 10" rad/sec.

XF SSMB [AIFEZY 1 pm FYGRCARA Y, X2 SRAESIR w ~ 1.88 x 10'° rad/sec, iy
B RO IX 1] o
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Coupling impedance in modern accelerators
4.1 HARER
« 2 Bl HIUHTE
o {E#: S. A. Heifets and S. A. Kheifets (3 Z4K: SLAC)
o B BB, ZRA

o %7 https://journals.aps.org/rmp/abstract/10.1103/RevModPhys.63.631

XRTE SCRGEIRI 1 BEAT 9 20 AR n sk s 1 1] - D0 00 Rl 5 BT R T LR T 35 S 4
R, WUGREY. HPTREAE L — e Bt ATeiss . B, X5
WICTEANTIE T PR ) BRI BT : IR (cavity) 45H) #62 (step) 2514, IETHE
T MIEIRIE B R AR AR, TSRS RS ATVEE . X MR IRIEE S
Teg5 2 IR I B S 5 A i B 22 S v LA I T 0 R e o X AT R 1
IRIETE R BB SR H BT I A TR 18

4.3 TIEREAIH AR
o DUk IXESCEAS TR FInE G RGP S iRt —. RIEEAE 30
TERTHRSC, R E A S E N E . IX e S BT B R A FFERIEL (loss factor)
HESLTTG, Hrp, X9 R ECH point wake function 5 bunch wake function,
WA, XS B X A4 ) S AN

RGEEARENZ T, KRR TV e, s
— Panofsky-Wenzel g : SERBE R -S5O\ R Rl B TR E L.

Owy(s,r) 1
Os - To vlwl(sar)

v
ZL(S7r) = CU_TOVLZZ((&I')
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— HBRACEFKFIHM] (finite-frequency sum rule): F|H Kramers-Kronig ¢ £, A
DI B BH U4 M 0 i S B R e ) e 2

| 1 1 (1 +14)
Zy(w) = W (Q-w) Z 2 (w — Wy T I wW + W +WA)H9( 2\/_9 (Z o )

wa<

Hrr, 9 4 step function. k4, wx, va FEZAEGFIZ JG ] LGS ECHgsR
T D7, <o a FTUAZEUE N

X SCEE T @ LI RIS IR AR BE T A, A1

step-in

(a
(

b) step-out

(

(d
(e) H cavities

T REAHEAR B I BH BT, R ELUY 73208 field matching, 54535 18] ) 21

REM LR ARG LT A, A

)
)
¢) F> open cavity ¥, grooved structure
) bellows

)

SN APXYN =P, LN=1234 nl=12. .. 00

N n

Hep, A% By, OF e X . A

X! Tp
X2 .
xN=| " [ Y | N=12314
" X3 tn 7
X3 Zn

T REAAERE AT, PL R BIE R AT 231%16 3 Table 1 5 Table 11,

fgen B G2 BT SO B A — et o XRIE SR Ve LR IR TR O, 25
BN SR ANCY ] 7 W 0 LS (R GIB U s W . L S Nl w4 ey - S i 2 4
&y, —BORMITA B2 R /il . 2% Sec. IV.D,

HCALER—3RAYZ . XT (3F) JTHGEIRE . A£—LeAR BRI BRI R
ARG, HOR IR B A BoA e 2 BNE . AAIXRIE XY Sec. IV.E 24318,
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(ERBIE . B A PR O IR S R E S IR A T AR R R A A K

T EA sharp edge ZERIIHFTT, FIH field matching $715 ] LG 24 fAifk 43+
Bro AHJZ, KT soft edge Z5HAHIFEPTA 4T, field matching #7754 W5 A GEAR S 2
ZRMME LA, FRERE X T mi X a] o X T im0, XRIE SN 1
FEMRERECE , SR BUMASATEAR, A1557% Sec. V.A.

B, - / 4/ [ik (0 x H) Gy + (0 - EL) - V"G + (0 x EL) x V'Gy]

H,,

/ dS' [—ik (0’ x E) G+ (0’ -H.) - V'Gy + (0’ x H.) x V'G}]

\
/)
+

eikR i [e'S)

" 4rR 8n)

Gy, (r,1) dpeip(z_zl)@kp (r,7")

G (r17) D 0 Ame(Qr)H,(ﬁ) (Qr'ycosmb, forr’ >r
kp (1, 77) =
" Yoo A (S2) H,Q)(QT) cosmf, forr <r

FT AT W T3 BRI R ISR R RS R £ vt 55 TBCT BB R L
B, RRIRE R — 2t

PRI SCRUR — 4 W16 T R RIS TR 24 R LA HR 504
(BT 2% 25 5 T BT P RO AR RE o 60 TSR T e R 2 B
WA AT, AT, 2% Sec. VI

4.4 H7E

RTXRERE T, WU F TRy i L3 (1.

S5 3R

[1] B. Zotter and S.A. Kheifets, Impedances and Wakes in High-Energy Particle Acceler-
ators, World Scientific (1998)
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5 A IR E FRLTA L SR AT R A e 1) 25 ] LAy i Y 5 [PRST-
AB 16-10]
Controlling nonlinear longitudinal space charge oscillations

for high peak current bunch train generation

5.1 FAER
o B ZRFRUL
o E#: P. Musumeci, R. K. Li, K. G. Roberts, and E. Chiadroni (F#4/[#3: UCLA)
C o FE. MO

o 4% :https://journals.aps.org/prab/abstract/10.1103/PhysRevSTAB. 16.100701

5.2 %

R TR SO T i s B BN AL G A2 1 B Rt 2 A FL AR R 1 S A - A
HARZNE 22 R BT R, BETHRIERY 1.6-cell SLAC/UCLA/BNL S A 748, R LA™
AMEE AR 500 Ay 1 THz H-p oA o 5 BUINIE AT LAGERS FEL-5 AR AT ER 20 1 A 25 [ 2
LA B T B J LB AR A2 . T SR . =L AT %8
AT THz fETsimit. S s g o

5.3 TEkEAIHT A

o BTG KRSV SCR TR A R B OR AT R sh  2tad A i Sk
THREGURE R GPT 2R B, 2544 wave breaking [X[H]o

o DTHR: IXRIRSCE R IITHE R O A A RO A R R AT T S A (A
far B S50 BT LA EZ — o R F AR Ltk 25 (8] FRART U, B TARTEERY 1.6-cell SLAC/UCLA /BNL
YT A, AT LA AEIS(E FEIRL 500 AL 1 THz 75 H o RCRERR i == By 7
RN KA SR TRER. SRHARE R R  MEMBTEN A, XRS50
SN TR ROR A E AR AR A THz SRS RIRLGEE
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BORIE SO AR RBIITIG . S = MEAILR:: TR (42) B n. fE
R Ay HAZLA S B

A E
DAY +c=Lo.Ay = -2
0% moc
0.E ==
€o
A
on + co.n ¥ _ 0

SRR S, AT LM LA E R R A IR

Az, t) =) An(t)e™>, A~ n, Ay E

Ty R AT LB TN
inke ek
A.m A mA m—n — =
Y + Zn: 5 Ay e
Em _ _eT‘lORm
1€g

$orf, ot FRAM ¢ 5«
X TR E BERIE AN n(z,0) = noll + 2beos(kz)], Hrf, b= |L5E0erte|
SRR FE AT (bunching factor). AR LAHE ATERNER, A

R

m
m

0:Gr = =Y nGpGhn +

O.R,, = —mz GoRonn

:’H‘:EF" T = wpt, G = ikCA’Ym/wp')/ga Wp = e?ng

eomoyS ©
T AR SRy —ZE VAR AR, DA b H - SRR AR A 2 ) BB et 9 o) e i g
{H (peak-to-peak value)

3w,b
Avisc = gl
ck

XERIRIEE S K= IS GER e —BUFOUN . KA & @ Ual s &t
O HE -2 T R AT LA

il

o0

n(z,t) =mng |1+ cos (wpt) Z men(t) cos(mkz)

m=1
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Hrf, en(t) T%Jm[moz(t)b], a(t) = 2sin? (wyt/2).

X SCR T GPT K7 BRI 7 o B R SR B L, 153452 b >
0.25 5, REIEN wave breaking, % EEP A7 AN FFEE I ML AL A o

Zoom-in view

Analytical solution (Eq. 7) 1.20

Solution of system with N=64 harmonics (Eq. 4) 1.15
1.10

1.05

® GPT simulations
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FIG. 1. Nonlinear peak current enhancement as a function of
amplitude of initial density modulation. In the inset we show the
linear behavior for small initial bunching factor.

BORIESC Sec. T 6746 iy TR T RO st B3 1%, FIRESS GPT 4%
PSS IR, A A AIE. Sec. IV TUEE T RUHIAEE ) 100
MV HI TR A H P R A4 T THz SRYHE. AR A R 2R Rl
A 11 THz 5 2.2 THz $85HRERTELES, W0 R TTLLEE], Ml i 7=k fg
A T A HOE P A R

54 H¥

R S A PR AT R R 2T IR BUIAE S A s 7 ] ey (s R AT ER Y 2
AR S IR A AR S B AR EE N T LR AN . NI S A 298 A2 R - R
MAEARRE DX TR) 25 & a5 el ik S5 € BT {68 P R AT A s 38 T o P T )
A A Smith-Purcell R0 A4 AT THz f@5F Al F714.
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FIG. 10. Energy generated in a 1/16 bandwidth around a
central frequency at 1.1 THz (dashed) and 2.2 THz (dotted)
comparing the single bunch after bandwidth selecting filters
(red) and the pulse train method (blue).
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6 St A AR TP DG R AR B B BRI
Quantum Efficiency Measurements of a Copper Photocathode

in an RF Electron Gun

6.1 FAfEE
o K OSBRI TR

o Y& P. Davis, G. Hairapetian, C. Clayton, C. Joshi, S. Hartman, S. Park, C.
Pellegrini, and J. Rosenzweig (F#4|#): UCLA)

o . https://accelconf.web.cern.ch/p93/PDF/PAC1993 2976 .PDF

6.2

UCLA AN T —15 4.5 MeV SGIRSIA A 748, I — 56T AIKSIHOH
FEAENE 2 ps HYERAN (A = 266 nm) BOGIKT, EEABKIEER Y 200 pJo HIFAENAYE
M7 (photoelectron) fi#i#] 3.5 MeV HfgE. HLF R PIAYAE IR FHBOERE E R BRI
i, TR A gy (integrating current tmnsformer, ICT), 8 AN 2% 2° F1
70° NG EEROCHRIHOER AL BREE Dy RO R S5 SR . AT LIS EILE 700 NS 5
i p ATOLRIEFRCE (> 1077) o s RAEERTH T 50%.

6.3 TTEREAIHT A

o GPFTRG: IXRIESO 70° NS p AR s AAE LR 20 N5 -1 R80CR AT
TR, SRERPDETEAG AL 1-1/2 cell Hy4arh 1/2 cell BYBE o 1/2 cell A1 full
cell FY~FATAE 1 2 L8(fAF AL A SR ME IR AL 50 MV/m LIR)o FEAT(E ]
TR ICT PR =&, IX PRI T S NsAT 10% RYIRZE, RONTER S
WeER R LRI ICT B3R

o DMk RRIESCRASFE] T _ BB ASTA EERIRRAC T 2T H AT R B )T 50 p)
LERBOERER . FTHI M 2R HERT. SR 25 pd LUNBOERERFRAIEN
B RCRIEAL, NG 700 IRE] p A TRCR I s AL T RCR R 50%.
XFF 20 ANOHA, AT SO R RCR A R . p SRACARXS T s AL H I
FiG cos® ¢ BREL, HH, o N FTLAEZ], I AT SRR T p WROE
RETE I AN IR
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