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HARMONIC GENERATION STORAGE RING FREE ELECTRON LASER
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Abstract A coherent harmonic generation free electron laser ( FEL) does not use an optical cavity
or mirrors , and hence it is able to work in the UV and VUV spectral range . It may be a possible ap-
proach for fourth generation synchrotron radiation sources . Because it requires a high quality electron
beam, it was first de monstrated and developed on electron storage rings . As a result of the develop-
ment of the photomcathode microwave electron gun and the progress of linear accelerator technolo-
gies , of linear accelerator driven coherent harmonic generation FELs have been proposed. This paper
describes their principle , present status and prospects .

Key words coherent harmonic generation storage ring free electron laser, optical klystron, seed

laser, coherent harmonic radiation

RIS N PR DO CIE A B O &)

Lo = TIE—REBE =AM R HAr BT 5
PUAR YR R R A ST . 1 el F 3064

FeFE A WA T W NG K R JElkeh e AT R e
TSR FE T AN AT e /b ) T H SRR R X A S DUAR R D SR S e i 7 i A7 IR R
TR EARM R A o mEMAESMER |
X2 T R R A5 R SR IR o IR b R A R 5K 863 W RIVEBNIH B2 R SR A L R B

Holb e T A TR R D AR B S S BT H
Repk ) T2 N TR 2 R R AR 70 1998 - 12 - 09 W FIHIF ;1999 - 04 - 13 ]

* 720 - LYl



A T VB R R AR S AR R A OG U
AR S T I A A 38 B 0 7
BAMIEL A AN G B P 1 2 W] ek 1076
HF/ (s* mm*e mrad*s mA=0.1 47 %5) T AH T
BAEAFIA B T HOCA HDG AR I T
TR AL A O 1) R K HEREIN T
368 1) PR A e f 5 T 454 5 M S A AR AR R R, ]
DA A O AR B HE R BT 2000 m
el Al

2 AR

1 H 7O R R 9 A O

T IR e AN ELAE R T AE B O e e
(ke B as BOG AR 2 B 0
2 AL R 7 DG AR I A LB A IS S
TAREAFIA B O X R Ty
AP LA AT IR 1 0 2 18R n] AR AR
R BRI I B8 28 ;55— i e
U T FL AU A IO SRAR R T A 3 )
DABG AL SR Do A H P N i ( 23 I
N YA T BEAR S5 By R TR — AN E HUBLAL
WG sty — S HE S Wk HoT e aRE
FE25 1) b J AR A (0 — 51 ARk i £ S B
AR R s B ROt
WE SRR

wHBGER) CBS B GHRE)
/
| V! Sonling s R —
., CHETFERA 7 4
|
e inpn( S o

Bl o b A s 1

AT e I 7 RO s A e
S A BRI AR S B O B RS R T
AP IS A AT A RS 2
AT Al b 8 R 3 i — R B ARL ) e
AL WD A, il SRR AT

A K?

At ol O

U B R 3% A RO A
HA BB OO, n=13,5, ... WHwS
K = eB,A/2 mmc® , A, FI B, 43 il a i i A%
PRV Jo SO B IR SRR N SR JEE e, m AT v 530 Ky
HL7- ) i A RE R R T, o A6

DGR AR S 1S B A% B RER S
AR KIX 8] 2 FonfE— AR 1270
VA B R S 1 AN s E R RS A —
AN B 1) 2 Ol T A ) RS T
B e TW ISR AERE— g LG5
VA B RS2 3 T R R 5 R A
FURAR 5 n U O K AR B AR 5 AR 4R
(RIS IME 2 72 15 IR EEAR S8 SO ARSI 1R

28 45 (1999 4F) 12

EAHERIREIR £, T B BT O A
TERET B R S % (R o2 3 Al i 1) KK $e
TR AT B H RO AR
R N ORI R AOR N A AT
BRI IE T B SHE R EIER f, T
1 A T T R DB AT i S R

5F

BB/ AR AL

3I50
#/nm
e 2 e ad A R v B 0 B kA

3 M BR S

P POE AT HL T (R IO S R
- 721 -



& HMTHOE T RERADE SR 2 H0
A (1) AT (R A H ORI 3
ST A 3 FoRiX R e
A3 S il R 5 R TR AR s i A =
A SR AT O I =B
FE B LA RE R ) AR T (1) A kg
P Bl T BOC R AR I B b e, R
WOCAN L AR o s oE RN )20 I Tk g
A [R] AR LT (5 52 3 e R TR A RS HL T RE R

BB R/N AHTE AR TG R AR AR AL

b AR BRI B G AR R BCE
e E R PR TR e
HUBLR | e AR D 2 T s R ] RV HL 7
LU~ 806 WA Sy T B HRE 2R Bl — R B AOR A
B0 AR BRI AR R A T
W3 AT AR R B 22 2 o K BB AR AL AR
AR AN PG AN R AR A AR A TR
PR (1) SRS, T2t ] 15 215 S
BB R AR T A A3 2 A U A A
B OB AR R

X

B3 MR A

AH A SR %) 58 R e e v T 1 R R
5 FHAR 345 PR 7Sk R s ax oA T 39 5 2R
— AR — Y e 2 R A I R S TR PR
ANSEARFIPY B YIS R IR A TG PR A
DR AE e e N E SR U U N 1) i
Toon 5 ERERSS TER OGN T2 Lneon L
b e SO B 1 D61 AH T 34 9 DX 1~ R,
By R¥ = Ieon/ Tincon -
TR AE A FL - R A ek = 0 43 AT
DECE IR
RY = (1/3) N, fo] 5[4 (N, + N)Aay/ 1,
(2)
Kb N ERBIP R TEH , £, 25 n KK
B B RERESF RN 1, 7, 25w B DLZER
BRES (I8 B SR S AR R B A, Ny N
BHEB S, A v v RGBT R
BEIARR
B (2) 2RI AH 38 56 PR 1 o A
HTHH N TR AR K (10" & 2 |
B LA AH 54 5 PR AR O AH 8 S ot R 128 38 1y
e 722 -

)

THEKRG R . (2) LR AR TG R N
IEFEFOEA R A AR S R M B £, (0 <
fo SO BIPTT B RS S1%  hBR A T4
i R S T ARRE AL R Ot I
EHLARG L LT RS Ot S R R A v
SEIN A OGP R A B R S 1 M
2 X B e AT T i LA BAT o B AR
W 2) b LR KL ], SRS MBS
BNy AURE T SRS IR T AT R e R
A/ v R ST, Ny ABE B R
WAL, A v/ v IERC TR O O B
SR SE (KD K/ g R g e 2 e FEOBE I s R
ZE 7Ot 9 ) K/ HRE HL T e
KN P HR S L1 (SR R 30t 2h
A O A T OB RGN TR Bt R LAk B
A A TSR BRom = oh AT
PRI K 55— i T A DU R AR R
KM AEAE I B i ROt E A B,
Her AR 2] = OB TG s A 1 R A
10°, = AN 1 18 3 i 3 e 1) o & 98 Ok
Py



0.0lnm.
4 PR AEE

1984 4F L[ LURE 250 %75 ACO fififf
W EHHT T 58— AT D 2R A
FeSEI E R T Nd YAG WL 3 YA
BRI 1087 A 1991 - AT XSG ELE ACO
Fl Super - ACO i fF 38 LS E] T Nd- YAG
TIOR3 YR 5 AT BRER S 2 )5
I MAX SEEG S HAE MAX - 1 GAFR Lkl
HAFE T Nd - YAG OB 3 AR R
SPOHAT HA ETL 8850 % IE/E NI - 4 fififf
N AT AR T B A7 20 B IO SRR
A HEAGE Nd- YAGHOGII 3 Ik 5 R 7 AH
TR O A R E R R 221 800 Me v
g AE IR b AR IEAEREAT A T U A7 20 18 el
TROCKE A EAE Nd- YAG OGN 3 K
AR  H AT, T ERERE AR E R AR
RS JR R A 2] 0. 80  BIE TR AR EEATAH
TR S

S0 T 20 I W AH T 18 3 7 A= Js B P O i
PE RS A2 BIROK SR AR 18 i A7 2
H H OGS I A — 28 R M A e S o
38 B AT IR B P I SRR A vy = DA
& RRATRE M RO S F AR ik B
W) 20 DL ROR 73800 1) R S 1) S8 g A A e %A
i A7 IR I RO AN e T AN ), 75 B AT
PRI I LA R | T [ 25 R v A ] R
T8 A R — A A7 3 9R3% 48 1 T
JEAE Pl -0 A3 B0 DR A e R A T
IR SO F SR 7 Ak BRI RSP 1)

FHF- B R O B 58 A2 DU AR A
Sh UK E f8 T R R R A BB A ER A T

28 45 (1999 4F) 12

Mt AFLRE A 't B AR e v A TR R R N L 4
A HAACE S Har 5 OISR
T 2R N2 9K 2 (1) w4 2 A 10 1 T
o6 SRR E I SCE R RIS B
A A A R T EOREE M &
300 Me V FELT EL 26 M 45 7E 0 K B 4 Dt 27 0
B AN A CRRST B BT e 3 kil
WALHR | ELS 8B4 I AL DB e i 25 3
WAl AR A P K 75 —300nm R Tk B
150fs - 6ps A 5z e B A A 360 Hz , S0 ik
MRERE AT 1 my [ — LR A A A
By a3 10 b 5 AR TR 2 B O O TR
300 Me V THIEN 3% L 28 038 25 16 4 Ik 2 2% |,
1 AR AN B Y S AH TR A T
WOtk E

R AT Rk AR Tk
RIS 2 A Bh 2 DL AR YE 2 B
FEAR I E RG]y K HEZN AT 19 A
TR FEANWT ) HT R

Z % LWk

[ 1 ] Lacalar ] L. ESRF News Letter, 1996(25) :6 —7

[ 2] Sessler A M. Proc. of CERN Accelerator School on Syn-
chrotron Radiation and Free Electron Lasers, Geneve :
Cern,1990,373 —389

[ 3] OrtegaJ M. Proc. of CERN Accelerator School on Syn-
chrotron Radiation and Free Electron Lasers, Geneve :
Cern,1990,287 —303

[ 41 Krinsky S. IEEE Transactions on Nuclear Science ,1983 ,
NS - 30:3078 —3082

[ 51 Madey J M. Nuovo Cimento,1979 ,50B:64 —88

[ 6] Prazeres R, Ortega J] M, Bazin C et al. Nuclear Instru-
ments and Methods in Physics Research, 1988 , A272:
68 —72

[ 71 Prazeres R, Guyot Sionnest P, Ortega J M et al. Nuclear
Instruments and Methods in Physics Research, 1991 ,
A304:72 —76

e 723



