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FEED EohED el gERD & R Kk B2 W RS, AR,
Fhax3 BEREFY EHNZ MTFHRD,E £33 FEES

(1. P ERERE R mEIT Rk, i 201210;
2. thE Bl 2R BN AYE e, i 201800;
3. HEFRFEERE RS, db5 1000495
4. RS, i 2012105
5. PURLKSF, FiE* 850000)

WE: Ot E L W # 4 (Laser Campton Scattering, LCS) £JE, 2 —HETHMN R EFRSH AL THE
1 A B9 37 A X-ray 2 Gamma-ray X /B, CEHEKESE. HKE. kb EEREglsE, BRI ER
FHRARBRAWEERLENZ —. AXNET HARGGHA RS~ £ RE, EASHRRIK UL E & BT
LTEAMERNBERETHALERE, HYEANFT LEALFE _HEEZ RN LEH LTI D IR
(Shanghai Laser Electron Gamma Source, SLEGS) % &, URAEX —KEXRE LT UFBHWENE. ZX
wHE, BEHABEIZEFNAFME. Mag LR X A4 E 5 e THOLIAE X E (Soft X-ray Free Elec-
tron Laser, SXFEL) rZ AR F R E, URAAR T ZAEREAMEERRE-FE XA LB HETRE
(Shanghai HIgh repetition rate XFEL aNd Extreme light facility, SHINE) #yZ 3% % &, &£ T H &8 F ik
# (LINear ACcelator, LINAC) B R & 8 H R IRHI M D et EW 235 2| GeV EZ W E AL B AT, R
WE. BEEWHLRE WA ANER D RFTHLEANE, ETREFMI LENZHE, REAWE, BT
W BN R EE AR R AL A E— A ETE B

XA WOt REURA: TR, LEeBote T B IE;, REmE

FESES: 0571.1; 0571.4274 XRkFRERE: A DOI: 10.11804/NuclPhysRev.37.2019043

515 B FRIRS R A RERN
B2 A 0 T R AR I A O H R 1 B- —DUZRh
PO A B DA HORER A 1 1 T O S IR 1— Beosg+ A0}

T3 E EIEfIZEEﬁﬂ IBVINE e —‘/\—';:.T;é;’x\ H j
o PRSI IR A T b BB A RO TR B0 B 6

1 LK e AT R )RR DGR IE RO L PRt R R 2
WOt BB WO, 2 — Mo A X 4R (Xoray) 5L
i 5 54 28 (Gamma-ray) J6I8, BT E R H 6 RA A
ATREE —AOCIRAT B R R FEBC, kb Al
e A8 B (AR, R T 8 R s 2 E DG YR B A 240
SRR 2 — 172, LOS EE (1 FTR) ok
ARE T 18 R A e 3 R O 1 R A A AR T
ML BRI RE R A AN e s Ot TR R R
W, ESRISE AR A, RN EOLR IR
o, AU R T B IR, R AE 180°
RN KL N, BESRAT IE 90% LA L AW ARFE (SURR i)
EE) BIET (X v) e

ks HER: 2019-08-02; & HEA: 2019-12-06

NBOCNS ML A E, 3 5 U 61 H 56 B A
HitReE: f=v/c, vARTIEE, A, HA (1)

K1 (fERER) s S EiEsT (LCS) IRE R &K

EeWH: BEXERBFESTIIHA (11875311); L#-LiE TR T H (1173SRCZ01)
fEEREN: £ (1971-), 5, AZERET A, BIAR, El, NFP KRB SIIF: wanghongwei@zjlab.org.cn.
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A1, BRSNS R B, OTIEE SR SO
Woltfem. UL i TR B DL SO O R ARl
P 0T Xeray i, RAKAE G T4 i 7 R A )
A, HESE TR E S BT L AEE (0.511 MeV)
(ORI /N T 1, S (1 R 01 S S AR i W b 1
%f (Thomson scattering). SZ46 % il 7 8 1M 1 53 A1 B 9
# % W Klein-Nishina & 3., H iy RN IEE % H F
/T =52 ¥O6H T 87 3 AN 8 A% N 180°
B, FR A RE B0 B (Backward Compton Scatter-
ing-BCS), BHA LT RHr AL

(1) @R F RN, p~1, 6=0, 6,=180, E™ ~
4B, BUDETEAROKREE:

(2) BT 4R HRTE T M) 21 f O < 1/ y IO 15 4 £
W, HE-TREEM R, BIHEMA N,

(3) UL T I 5 v 2 RAEEL, BB S )
MBS IRE S y 2 RIEE: .

(4) WY HLF 7 1) AR e T A0 B2 100%,
1P /AT A R

PO R BE R RN, AN T S HETF
B P A — AN S, ORI R T s 40k
W BE 2 RO RI, AR A KT 2 NN HT S
HL PRI P A — AU S T IS T, AR AR M e 1
HWOR . TN T A Y K R B ok R Bl
a=8.6x10"1NTY2, N AEIEH K (um), TRHEOL
R (W/em?), o < 1 RAELERSEHRS, =1
KA AR B WA . Bl (1) COL ¥t 2%
N=10.64 pm P K, WIH =881 W /em?, a=2.717x1077,
R LM B i, (2) ROt : \=0.832 um,
I 1=10"W/em?, 0>2.263, BN AE L 1 B 2 5
GICIR

19234, FEBFFE A S0 X B2k 0 se i ep, e
S AT R I R R X NS T I R AR RN, 3R
1927 3 DURSL, ST I S A th otk J e 4 3T 1 T
FOME T AT, R R A SRR O B -
A I (Compton-Wu effect). 20 tH £ 40 44K,
Feenberg 2 1) 75 01t 5t 25 58 v 10 5 B FlL T 0 6 B 4
PR, UESE T HUR Tl = A T SRS BT AR R 45
BIR. 204 60 FAE —GROLAREAELE, 1963
4E Milburn®) FI Arutyunian 25 6142 B ) F 38 % 5 4 5t
L TR R BOE T RO . FI4E, Fiocoo 4 )
I 800 ws ' ik b 51 A% FEL 7 ROMH ELAE 042 241 Bl
YF. 19654 Bemporad % B4 % A Ot 5 6 GeV
(R HL B, R4S 425 MeV [N &% F . 1978 4E 55—
ANFET LCS B0 5 55 4235 B LADON 7 2 K F ) Fras-

cati JF 45 g it ), 19834F % Wyoming K % f] En-
glert 25 101 i o Al 25 1k 37 40 390 50 P ) 48 e B0
%o 1994 4F Kiml ! 5 A0 P8R IK vk 5 17 SR e
90°77 [l Rlf 488 Sk 3R A B A X S R ik o 1995 4F Schoen-
Tein 25 (12151 Fi ik ol £ 49 100 £ 19 768 40 Bk b 0, 5
90 pn A8 ) ROSJ R L SRS 90 A AR ELAE - 3845 300 fs,
30keV I HT X B 2R ik o 1984 4 3£ [H A7 & 7o ifg S [
XK I %= (BNL)& B LEGS(The Laser Electron
Gamma-ray Source) 3 B 13, H A= V3 R 44 1 58
Fif (AIST) & i LCS £k 3 [, 19984F H 4% SPring-
8(Super Photon ring-8 GeV) [F] 25 4 i 3¢ B & i LEPS-
I(The Laser Electron Photon Experiment at SPring-8)
2w U5Tpl J f % #7 % Bt ROKK(The Backward

Scattered Compton Quanta light source in Russian) %%

B 10, 20024F, 5[ 5546 17l 95 3 /R 523 % (LLNL)
) PLEIADES %% & (The Picosecond Laser-Electron
Inter-Action for the Dynamic Evaluation of Struc-
tures), FH 50~100MeV [ L3 5 800 nm ) KA L
FHEAT T RIS, FKAF T0keV I T [ H A 107
photons/pulse, % 5 i %% & 9 10! photons,/ (s-mm?-
mrad®0.1% BW)!7/(Band Width). 2003 4F 35 [ 7
K¥HBHB ALK E (DFELL) 5 = A KEE & #
B HIGS (The High Intensity Gamma-ray Source) %%
B 18, 20074 H A J% B £ K % 2 i New SUBARU
BO1 £ 3 (A1 SPring-8 7 [ — [ [X ) 1%, 20084F 22 [H %5
1 BRI Hp 5L /R 5256 = (LLNL) X R T Thomson Radi-
ated Extreme X-ray(T-RAY) i, T-RAY 2% & [1I&[E
76 B LG 2 I R 25 4 S O U vt 4 104 A g P,
2009 “F4k T-RAY 2 Ji, LLNLTEmZCfE. s, f
AU A S YR B OIS T N B . MEGa
RAY(M-RAY) 7E MeV BEIX N, HUgE R E R HEHE
AT NS e i 15 R . 20114 H A M 284
SAGA-LCS #1 UVSOR(Ultra Violet Synchrotron Or-
bital Radiation)-IT/IIT & H HE% S = 6 s e pl, %
FH T4 8 208 A 14 5 7 PR 6t 9 (21 2013
4 H A LEPS il 3¢ [H HIGS %% B A 4k 7+ 2 LEPS2 Al
HIGS2 3% &, HAQR 1 s,

2000 F Fe Ay, [ A B T4 A7 0 FL T R BB R Dk
i LT IR R O B G IEO TT RARGR R,
IRl 2 5 IS 400 B 0T S £ 55 30945 P21 36 T ot
[F] P48 54 6 IR (Shanghai Synchrotron Radiation Facil-
ity-SSRF) ] SLEGS Jj %¢, H [EBF 2 5 AR Ko7 5k 3 A4
s 23] 35 F &5 0 5 48 4 % U8 (National Synchrotron
Radiation Laboratory-NSRL), #&H T 4L4MH 1
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¥t (Free Electron Laser-FEL) Al 5 HUH 1977 & o
o R B e A A BELRTE B O S 06 5 A e % 2
P 7 R A b 5 IE S H 6 4E HL (Beijing Electron
Positron Collider-BEPC) 2 X it i ) B 26 B, 77/E
LCS-y¥RT7 % . 20014, o [E TP B 7 B 4= 1 40
2 [25] 45 14 ) FH % B B 569 451 (Radio Frequency-RF) BV
A 2% M 30MeV S 45 I T 45 77 AE B B R, 5 Nd:
YAG OGN B i 58 e 74 FH SR A5 B 2 1 ke
i B X SRR . E R B b N A EE
WEF T DL RE e K TR B RS BIBN,  H 2003
LGRS R R T % LCS G IR B i 78 ik R
AN E AL, IRE H AT CIRIE R LCS SRR
BAMEG, 252 ER 2B iR T 5T RT
SLEGS £ #1245 B 260 F1 i # k 2% i 97 109 13 0 5 26
(Tsinghua Thomson scattering X-ray-TTX)21(56 ¥ 5
FL T B R = A e 0 S 2R AR O B WO, 7
AR RE X G LR FR N 7 Wb BLST ). SLEGS FF AL T
150 MeV HJH T HZMEA LINACEEE, 8=, 1
FITLHA ) X6 F P2 80590 3 A 5.2x10% /s R 1.7x10% /s,
BT RO BE BN 29~32keV, TITHAE Z N AT AE £
JE R AR R K DG R I . 1 R KA 1 Wi
BGF B E (TTX) & T 2009 £, HX BT =8N
2.1x10%/s, HUEFIIEKRER N 4.6keV, 201147}
HF X TN 1.0x100 /s, HUHHE TR KRR N
51.7keV, H BT IELETFEHT 1 0.2~4.8 MeV i3 & 31 il
SR IR AR . 2017 4F o ERL A B AE A BT 5T BT AN
Hh R T B R 2R 5T B S B A E B T OE f el T S AL
BEPCII {110 S/TALEHRIETHLE FIRIE LCS Sef AR 28],

L TR 2 00 U 6 VB M RE = 5 X-Ray % i
BOEIR, FEIET 100MeV A A M ELH THEE,
ifiy-Ray BESEIHOGIE, LT GeV BT HIREEHE,
ML B 7 ik 28 880k 4, A XA I = Fp 28 5L
(1) BT PR B+ T REe8, WHAM
LEPS/LEPS2Z3t, NewSUBARU BO14:ui%, #H
IS iR R ot Y = W 1 )22 Bt/ L e S Z NS SR S
MR S B SO R A, (RN RD R A R 2R
P, EFUDRST AU A N, iR RO 8 )
T SRS s A A3 P2 A S R (R AR BkvR5Es (2) 2%
TR E AR R DR X $ 2k, W
FE M HIGS 38, HA A 17550 N2 2R 0 [ 2D 4
G IERAR S 7 I F R RIE SR P 2, R A A S P )
WG, (RN D R RIS EEOR, X 94 R S8 10
RIS R (3) 2T HAHR Finidds + R0t
(ABLe M B WOEIR), FF AU e, Mk

PRIESE, SRR [FD . 28 A R I T 2B A A 1
K, PAEVIBURNAREOR, Hilcaf T A rizb
R EE ) R . A RS = AR, An Rk ELI-
NP(The Extreme Light Infrastructure - Nuclear Phys-
ics) GBS(Gamma Branch System) %% & 29, &5k
— AR SO 0730, VB T S AR
R BRIk EOCR B HS SR Y. B TR
WA DGR BN SRR B A . R, mikiL.
IR S s A S [ Y P PS5 550 N
6N 8 N 2 FHRIE 58 R Bl B L O e e ARl S BR
M ELL-NP L B it RIS i, A5 H B4 o T Ik 4%
AR iR YOG S22 B 45 5 B 2 e e R 1D
P58 B RO H AT AT SR R A A

F TN YR % B AR EEX (0~30MeV) JeAZ 43 £
BRI A R T A R T RO R (GDR,
PDR ). Ji 7 4% R HESTUZ 3 A AN 1A% 1A 5 A 4 46
FERBTFL; LCS R EAEM Lo 2R % BN
S E DA aala S 7 F:ro kAN T T N /% V6
AT REVR A S A N P T 7T 5 T B T2 B,
LR S5 EAE R WE 2 frs: FKEEX (30~140MeV)
FE ML AL X, 3K — B8 X e 7 A8 T e {1 B 5
TEAN 5 BB KT 140 MeV fe X 3 22 /v 777 AL 1) 9
YRR gt e 19 290,

2 BITHEEMLCS KREE

B 5 @ A R RO O R R E, vk
GRAAL(Gamma Ray Astronomy at ALmeria) %% & ,
M Z W ROKK 2 B 5, H Aiix L4 B # C & mli i
B, LA AR R R B REE A
I IR RN TR, Wi vE P 6 JE ALBA(CELLS
Cerdanyola del Valles, Barcelona, Spain) [ 5% #i
5 2 3 B0 i1 %2 K ¥ CLS(Canadian Light Source)®!)
1k [§ PLS(Pohang Light Source) Y638 32 b 42 2%
AR LCS el vt K], T e 4 PR oy 2% b Ji DR 17 i) B T
KA RV NI IRATE AN H TSRS R L
NLCS el B AF L.

(1) B&# LEPS/LEPS2 38

WP 3 firs (BUE Sk [33]), 35T SPring-8 fif /755,
7R T RE 1.4~2.480% 1.4~2.9GeV Il K . LEPSK
LEPS-IT{E & RERL B A TARAT AL . 7 A
FAMAHRAT TR, Frald s S Ta. LEws
WFF T A 7 BA BRI i A .

(2) HAH NewSUBARU B01%E

w4 FrR BY, FEREAL T Spring-8 7 X iy, 2 gl
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5 S, 10 15 E /MeV (a)
—_ — . -— El
= i
= i
5, | OCTUPOLE GDR
5 | COUPLING i
f] H
1L allll)
=
g', Il I I AMOW
£, | SCISSORS MODE TELLER
=)
| W) o M1
n
5 10 15  E/MeV
Degrees of Freedom Energy/MeV - (b)
g
k l
—% Quar i o GDH sum rule
= bi ; D, °He
i @ Q - I— Photo-pion production
3 Constituent quarks Compton scattering
2 mucleon electric and
= o.o 140 magnetic polarizabilities
(©) pion mass nucleon spin polarizabilities
Ba'r-yons mesons I?_
| — ew-nucleon systems
5 photodisintegration
é (d) proton separatlon I
Do energy in lead
° Proto: eutrons Nuclear structure and
-2 Nuclear astrophysics
= (0 1.32 NREF, (7, ")
= vibrational (7.n) reactions
state in tin
NUCIe(c)l utTensmes
0.043
rotational
state in uranium

Collectlve coordinates

B2 R RiSEEE R P () RO E I B o 10 2)(b)

10 times high intensity:
. 8 Gﬁelectron Backward compton sga(t}te\r/m% ) Multi laser injection &
Collision Recoil elegtron .. ~3 G eV electron Laser beam shaping
\ . Recoil electron
Tagging counter
(a) SPring-8 SR - R
’ ight~
(b) Laser hutch Laser light :
Comute ‘-ra Most parallel beam
pton y-ray —=photon beam
Backward-compton scattering does not spread
Large 4n spectrometer based on ;
(c) Experimental hutch BNL-E949 detector system. eam dump
Better resolutions are expected.
New DAQ system will be adopted.
K3 H Spring-8 [f) LEPS/LEPS II £3; [33)
SPring-8 -
LINAC BL-10 NewSUBARU synchrotron llght faclllty Shielding

electron energy 0.5~1.5 G
electron current 300 mA
circumference 118.7m

RF frequency 499.955 MHz
harmonic number 198

Nal
BLOI detector

ollimator-H

; Hutch-2 (GACKO) |
7 Huteh-1

78m
|, Straight section —
Optical klystron 8= BL-3 Pl
free-clectron laser eyl BL-2
3 " Super conducting
wiggler

4 HANeWSUBARU BO1 [ LCS 2k 134

Electron
beam

s Du:“np

Control room (2F)" Clean room
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SEI - RERIP R AR R, R B RS R A
AR FEFTIBAT, FET/NUEAASEE, 7774 6~70MeV
T AR BN R . B AR RS E bR R T A
B (TAEA) % S A Th 504 006 o 400 % Sk 4 A
B SR IE TR WA S A SE S . A% PR RHE AR AL
HIAIF 7 45 S B M S 36 E T A o

High intensity gamma-ray source = (HIGS) at TUNL

« Highest intensity (y-rays/s/keV) y-ray beam in
the world

+ Produces y-rays by Compton backscattering
inside the optical cavity of a storage-ring FEL

= Produces both linearly and circularly polarized

beams "
<+ Collision point Q‘?,\‘“Q/VQ(‘JB‘
@bcﬁ“y
"0

-
o
33 Elect ron accelerator facility
(_ E-beam T O 180 MeV Linac pre-injeclor
e o 180 MeV~1.2 GeV Booster In; _]ec!o
5 250 MeV~1.2 GeV Storage Ri
FELs: planar (linear pol. ) and hellcal (circular pol.)
; FEL miror -
y-ray beam parameters | Values |
Energy 1~100MeV |
For more details see: Lmear & clrcular polanzauon >95% |
http://www.tunl.duke.edu/higs/ ‘ Intensity with 5% AE, /E,, >107y/s

(3) XEM HIGS B

w5 R B, ST AR B, R A1 IR
TH5HB B TEOCHHE, 4 1-100MeV(HIGS)/
1~150MeV (HIGS2) el & aim, fE KRRy,
R 52 190 (o, y ) PC BT R . B 45 1) (GDR IR ).
AR CER B AT AT AU T A TR R

Electron bunches

p
Py IR Laser

----- -
g | OK-4} y-rays
OK—3 | OK-5 |

FEL wiggler switchyard 2012/06/01

K5 2[EHIGS/HIGS2 3 & 3]

(4) BkINELI-NP GBS 3% &
i 6 fror B0, IETEE B, mi SRR
Jt HPLS(High Power Laser System) fil — & 1 A& i &
J# GBS(Gamma Branch System) 2%, HAF12~10PW
T BOLE, X102 - 102 W/em?, 710"
V/m. il % U5 i 58 4 10" photons/s, il 5 g &
el

————————— Hudear Physi

<19.5MeV, HAMFEIES 360 F1 700 MeV B 28 ik 25
LINAC (W H TR =4, JETER 2017 4@ 6k, HT2&
P, ELI-NP B0 Y550 55 2 it 7] — FfEiR

ELLI-NP 3¢ & F 205 HAn A . B, &
SRR, N A MRS AR DL %
MR EE

High rep-rate

/ laser experiments

Anti-vibration -
i ~ Oscillators 1—];\)2 blozk mul—;{-IZW b]lock
= platfgrm- _..“:z..\.;___- o +OPCPA preamps rSapp! 1:5apph
| - R o P P Flashlamp based Flash lamp based \.
‘ ;zg n | ;g, — 400mJ/ 10 HZ/<20 fs  30J/0.1 Hz/#B0 fs 200 J/0.01 Hz/<30 fs s
3 | experiments
ratories W ) 1PW block multi-PW block
Oscillators . .
+ preamps Ti:Sapph # Ti:Sapph
53 P Flashlamp based Flashlamp based
Combined laser-
Laser Gamma source i
DPSSL 10J/120Hz Compton based »| experiments

Gamma/e-
experiments

e accelerator //
X-band //

K6 K ELLNP %8 %t i = 36

(5) E¥EHOL R T DK (SLEGS) 7

H o R 2 B 1 R 0 BT 5 i A P B 2 et
e BRI 16 sk iz, AR
W7, HAETEAAR R T A SI AN B KA

10.64 pm /L (CW)CO, #OE A i Y6k (SSRF) fik
PR 3.5 GeV HL T3, 38 300 38 317 1 S Ak B = AR
MeV BRI BT A7 3 s A e AN T,
DA bt 368 o 2 58 AR WO G A P SRR AR S A R i, S
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FE R EAEHOR B 5 0 R R 28 59

=L RE AR 0.4~20 MeV ¥ Bl PE LR TR RO
R BRI O A A iR A B I S O, g
BAE20MeV iE s, RACFEFIEE] 90% LA | . SLEGS
PRI T RE RV N 0.4-20MeV, 7E % 1A%

HHANES R L eI, AR AN Dot ok ik
$ 10°~10" photons/s(4> 5 X B2 20°~180°Hl $& £8 & )
FIFAWEERA, WRGREEDHRIFT 5%, [FN
JEBE ] LSS EL 025 mm DA (S RBE s ok

WETERIAZ SRR SR ESRU T REIX (keV EIMeV),  AHUZEF T 0.5mrad. SLEGSBIIHERRIIZR 2 FT51
Electron Interaction point ~ Tagger mirror chamber Wall |—
= :I

Laser

LCS{:hambe
measurement \r
I —-n

Ié\ [ Collimator y ray | Experimenta

station

BendlngI ‘m@' ]
- magnet ~ magnet ~— E Laser
Laser dump »“ Laser
measurement
[ 2.0m ‘ 37m ) ~30m i
K 7 FE SLEGS 3% B A 5 &
%92  SLEGS i #e ks (2) JLIR KR B SR RS Bl 2, R A IO A% £ IR EE
B Bitiabs WAL IR AR LI = o % ILHR%EE (Nuclear Reson-
Rl £y 0.4~20 MeV ance Fluoresence, NRF) 77 7% 3= B0 S k% KRR AR 7R I
L ~5% (it B &%) R (0~10MeV), BIWIEL, M1, E2#REEAE.
- Hﬁggﬁggw7 (3) B A% BRI S IBAR B 5T, e B 5K P
el ~0.5mrad REFC B 3R . 20 MeV LA 0 B R B K U8 T Bt

SLEGS % B IR Hbr NITRZ B . RIKYIHE,
WA S5 S A% S BLEE R AT, el S A Rz )
L R BA EORBAME R R, Az S
SR AR B R E TR AL 5
TFRSMIR. EPT. %65 g 55 SRAH 5C ) S B Al
FLo WITR AN S BRI 28 M RS B0 e b A% RESCHEEAZ
B RHIN S AT T4 . PRI U SLEGS 2%
B BN B GUR 2ol T R AR Y HL S S
FIBEFEARSS & (2 DY RE LB & .

SLEGS #f 5t # i G4 -

(1) FHH RBSEF E TR AN, 2 114
MR W2 — o R RAEYIELF s-process (12 # H
FAF3K); r-process(Pd o 17 3R) 1380 e BLE FERIF 7% 5
(v, n) DA S SRR T PR A% B W e A5 -
IR S R 5 AR i kA R b PRy PN G
YR — R E E SN, Hoh BARE A FE ) He-Ne
R I ST B OB, 0 120 (o, y) 100,
N (o, v)BF, 80 (a,v)?Ne, 2Ne(a,y ) Mgilfi Jz 7 it
TR
Ye% B H (photo nuclear cross section),
AR P B BOR AR S L o

S process, T process, p processS§IHEI% M
A&

ITRRBHE BE RN BAR T T, DR S HEAZ R T
BERWEAR A, B W G R 31 2 70
11 GDR REX HA 5y 18 B A AR R

(4) BB AN TG B 5 SR ) (AR A SFf o AT, R EE
AR AR — AN EE TR, " DU SRB A5 1)
REZURFIE, W MU R 11 B AN AR, A6 & o FR 14
JREE, W sRAE ) B BRI, e AT E A AR
MR, 50 SIS

SLEGS i& 7] AJT e AN 5 iR« 75 ) 4R 0 25 7€ A
AR PEPUER G RN R R A T . 53 Ml I B OO s AR Uk
K (fe &), i 10.64 pm F 4 1064, 532, 355,
266 nm, ]S N A & B R (140 20~200 MeV

JEHE), FRt Eaﬁggﬁnmmwrmw, AN [E
FHIEF HARFISEEG T 3K . 1X— B AR AT PATEAR R SLEGS
%Eﬁﬁﬁﬂnwf%#ﬂﬁmo

3 H—REBCCREWMMSH IS RRERH
LTI
TS, FA LN X T4 i FHOE XFEL

(X-Ray Free Electron Laser) 2% 8 7E H A, & [E F1EL
FHAREE . XFEL M 5~ B2 &5 7 A5 1) & an ot
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T ACE L A AZ B HEB 8 5 de ok 7 AR B A O i B
DA TR XSO0, B 198 Bk v A
S, RN RO ke (o) 1)
AR, 5 MR EE =ACRP RS L IEAHEL, XFEL
M e s 9N, ke e E R L 3 MR, M
TR 3N E . XUk Rl f3 XFEL H 42 2 H
BB AT FBRAMER, IR RA RS, & AR
FIRBEMRIME R AR GIRR I 2 —, e FRNH
BOCAAR G RE R, W] TAE T8 X 2RI B,
EAERSE . TR R 250 BRI T 28 =AU
RSP, B bR B A B DU AOG IR AT AT BOR
2 —. #ELCLSPS, B European XFELPY, [
7 Spring-8 ) SACLA (the SPring-8 Angstrom Com-
pact Free-Electron Laser)*0l, &} [y 55 5% J§ PLS(Po-
hang Light Source)*!] #§/H4k % & T XFEL % & .

H AT AR 5 1) B X 26 B b1 i T30 e
% B SXFEL(Soft X-ray FEL)*2, 2020 4 F+ % 1E Ny
M PR EIBAT (ZHME 3, HELE TInEES
(LINAC) 7] LLIRME 0.84 A1 1.3 GeV (IR fEHL T3, It
T LUVE A 3T 10 72 700 e 3 07 A s B iy e (491,
FEMCHER T 8 B R BRI ELL-NP 3¢ & (& H LCS
Ji, B SXFEL-LCS, e, ReRuHE S Ehn
75 PRIk 3 H A E bR B f ar K-, MH AT LCS %%

BRI S WK S, i 1.6~150MeV HIREX G,
A EASEIAY T BRE LAR BRI BT Do i ) 2R S 50 ) &
(5240 R AFTR).

*£ 3 SXFELMNEESH

24 IR E SR MBS
AR/ GeV 0.84 1.3
R AT /nC 0.5 0.5
AL K G
ARt <15 <15
/(mm-mrad)

Jik K (FWHM) /ps <1 <1
EEMH /Hz 10 10
1of LCs @ XLk
10 ELI-N

’F\f 10% | miGs 1&11 — -
= Dk LEPS Il
£ 107 LEGSL T GRALL
i& 10° _ARU ROKK-IM
s
E 105 Ladon Ialadon -
104 § ETL
10°
102 PR sl T | sl
10° 10 10? 10° 10*
Energy/MeV

&8 SXFEL-LCS flil = Y ) i {138 & . RE DA B 1

TR LCS 3 B 1 L AL

R4 RSO MR R AR K5 RE R A

ot 20° 160° 180°
K/ B/ B/ Bikrbaes/  MSeeE/ MYEE Mg, Mdds/ ms5aeE, M@/
nm ps Hz J MeV (photons/s) MeV (photons/s) MeV (photons/s)
800 1.0 100 0.30 1.61 3.37x107 50.10 8.31x108 51.61 1.58x10°
399 1.0 100 0.15 3.22 9.36x 105 97.19 2.06x10% 100.01 3.85x10°
266 1.0 100 0.03 4.83 1.56x10° 141.21 2.96x107 145.18 4.96x107

201745, B KA = T E R Bl 5t — B
X 42 B OGS B 3R % (Shanghai HIgh re-
petition rate XFEL aNd Extreme light facility-SHINE,
B — 6 100PW BB R BEFEOCKE), d LR
REpRE, hEREEG LAy (RGO
L, H8GeV HIHL T REE AN T HL T ELZME S AT LA
S H B AR Ik MHz (5 i BT, SR s TR, (A
IS A 722 FX) AR B s 47 BE AT 1Y) 100 PW 8 iR 45016 7 0T
ST LA E 1072 W/em? (i Th R, T B L& sk
AR SCER AN Z SRR 0GR, B E EO .
L R O LA S XA 2k B L TR0, A R
T H L HE AT LIRS MeV HE GeV [MRfE R il &
A AR A BE BN B DU (A3 5 BT 81), AR SR I R it

B GUR I R R BRI T HT T ARG LB AN PR o

BT HLHTINESR @B E, U4
—ARHI RN e, a1 ELI-NP 25 8 0 6
76 1 E T Ok 3 B (SXFEL) & #2808 2k i
GBS, 8 hHr i sess 2, BI Al LLSEEi 28l ELI-NP )
HETEHEIER B TR B QR AU e
THBEBOCH AR, BB THOCFELHEAR ., RSy
BN (BCS) HiR, R4 Atsmios. Mok, Bli®
TWOE. PEGRI M D HL. A IR, R IER
TR WO Bk TS 8 Bl 4 B M SR A IR
& (W 9 FroR), AILASEHUEREOE (~eV, > 100TW),
X B H BT HEOE (keV). I EHZE (~-MeV) KT
HEERBT, DLAIE RSN S S . Fo . IR
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ML AR IR Fe 4 . AESRIBOCIREI IR BRI T s (0 FEEBR AR S ML S s 055 SRAE AL RORHE A B %
EIR GDR. BRI NRE LHEN BTG Jetex  BERIIRIA M0 7 2k SRS g B A Wl /e v b 4
IR R FE R IR SE s IR RN BT SR EEEREA.

K5 ARG KIS SHINE B S 7E B U 24 R B9 fg 8 Mol 5
oK WOCRE UR/W BkobBEE O BeiBiE SEBKSRARR/J IDAER/MeV 1B/ (photons/s/W)

10.64 pm CW 1 112.7 7.59%10°
1.64 pm cwW 1 999.8 9.49%10°
800 nm Pulse 50 fs 10 Hz 5 1277.4 1.04x10'0
355 nm cwW 1 2 397.8 2.75%10°
266 nm CW 1 2 908.0 1.79%x10°
0.1 keVQFEL FEL 0.7 ps 1 MHz 7 398.6 1.04x108
1.0 keVQFEL FEL 0.7 ps 1 MHz 7 937.8 1.97x107
7
[ : : :
Ve Bk Bragg mirror | MRS
L I iy T - } XFEL
i FAECAE 5 ok iﬁm . S
KA |
TR . _ T R G s
0” T
Bk St
t t
SHINE JilTi# &5 b 18
]
SHINE-LCS=256 [X
B9 Rokmfe B S elEfm Ba e E
4 EREERE Y ER LRI 7T W R R B .
WO T S Y5 (SLEGS) 1E N E N 28— & 1E Lo ' Les@sHme | ]
FaE 1) 00 S A L B 2R S a2k, SR T AURR R 10° 1
HIGS 1&I1 _
ONSTRERE RO R R, 7E R 7 56 e T 51 e
WAEEMI AT T, 2T 100W CO, % 2% 7l DL it §1
0.4~20 MeV HIMIE 6 7o, BUMAHRLE 10°7 photons /s % 1 i -
Taladon —
Z[i], SLEGS &35 UK T 2022 4F 2 s I a7 FF Z 10 Ladon LEPS 1
I, B b 5 o O R XS 2R PO A 10 28
F2e B (SXFEL) B4 BEAIEAT AR K3 1 B X . | | | |
SR A TIOR3 B (SHINE) [ %, KokRETH 10° 10" 10° 10° 10°
Fh HRL T3 2 T 5% (LINAC) F) B 2% 45 e i Fnerey/Mev
BTAOCEIE TAES ( y DRV 10 SRk il B RTS8 B PR X 437
YR R IR H R, 5% W ELI-NP GBS Al L

XFELOM 50t 3% v, T LB Lo dfib & . iR

R, E AL B SO TR (B 10 R ), ot BUS  BOELSCR B R b R WO S ke B
B, SREOCIEA A B SO 7 BRI EINE TAE, BT SORBE . SR NIBE X
FORRAE T N Je 3G T AR AN SL 00 2o, HESIFRIEDEHE  SLEGS £k th F R SR BRI 78 ) 48 S A 5] 450, Bt
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Development and Prospect of Shanghai Laser Compton
Scattering Gamma Source
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4. ShanghaiTech University, Shanghai 201210, China;

5. Tibet University, Lasa 850000, China)

Abstract: Laser Campton Scattering-LCS source is a new type X-ray or Gamma-ray light source based on the in-
teraction of the relativistic electron beam with the laser photon. It has the characteristics of high energy, short
wave length, fast pulse and high peak brightness, and has become one of the important options of advanced light
source technology in the world. This paper introduces the production principle of laser Compton scattering light
source, the historical development in China and international laboratory, and the laser Compton scattering light
source facility currently running and under construction internationally. The Shanghai Laser Electron Gamma
source(SLEGS) is under construction in Shanghai Light Source PHASE II project, the research on nuclear physics,
nuclear astrophysics, nuclear waste disposal and nuclear medicine applications that can be carried out on this
gamma source. With the upgrade of the Soft X-ray Free Electron Laser(SXFEL) to a user facility, and the Shang-
hai HIgh repetition rate XFEL aNd Extreme light facility(SHINE)- Large-scale scientific facility of the 13th Five-
Year Plan will be completed in the future. The gamma energy of the Compton scattering source in LINear AC-
celator (LINAC) will reach the GeV energy. Ultra~short pulse, high polarization, high-flux laser Compton scatter-
ing light source will usher in new development opportunities. The study of nuclear physics, astrophysics, particle
physics and applied basic research based on Compton Gamma source will also reach a new level.

Key words: Laser Compton scattering; Gamma source; Shanghai laser electron gamma source; photo-nuclear phys-
ics
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