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Laser Wakefield Acceleration of Ions with a Transverse Flying
Focus

SIE!

(1. PER2ERE, HHEYBBIE AT, dtat, 100190)

% Z: The extreme electric fields created in high-intensity laser-plasma interactions could generate

energetic ions far more compactly than traditional accelerators. Despite this promise, laser-plasma
accelerators have remained stagnant at maximum ion energies of 100 MeV/nucleon for the last twenty
years. The central challenge is the low charge-to-mass ratio of ions, which has precluded one of the most
successful approaches used for electrons: laser wakefield acceleration. Here we show that a laser pulse with
a focal spot that moves transverse to the laser propagation direction enables wakefield acceleration of ions
to GeV energies in underdense plasma. Three-dimensional particle-in-cell simulations demonstrate that this
relativistic-intensity "transverse flying focus" can trap ions in a comoving electrostatic pocket, producing a
monoenergetic collimated ion beam. With a peak intensity of 10?° W/cm? and an acceleration distance of
0.44 cm, we observe a proton beam with 23.1 pC charge, 1.6 GeV peak energy, and 3.7% relative energy
spread. This approach allows for compact high-repetition-rate production of high-energy ions, highlighting
the capability of more generalized spatio-temporal pulse shaping to address open problems in plasma
physics.
X48H): ion acceleration; laser wakefield; flying focus
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PRI SWEEAPIZE: W TFRIATEANE, Sk Toia i TSl Knsimib s, HE
J FEEZ AW X TN, SEigk i TR A TROEHIE, AR E 252 H0t
Wi, oAb, HERE L B0 B T AL 5 B 1AM LA S RO e SR, BT B ey
1] 5 I HOE A — € Je My . BFFEEHT T 9000 HRERUA XS LWEA s fL 1 R AR Y
S, R AERE 1] S N ARG RYRIL. X LEHFFOR TR LWFA i R AR AR v f A3t
T EZAE R,

R BOCE N AT TBMT 5% B AL
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hedp2025-044

Isolated Attosecond Pulse Synthesis with Relativistically
Oscillating Plasma Gratings at a Solid Surface

FRIEA !
(1 LW EEB A KOCHB, WO THRRRTASIE, L 200240)

i  ZE: We propose a scheme to generate isolated attosecond pulses at different angles via the
interaction of relativistic laser pulses with a solid target. Specially, two p-polarized laser pulses with
frequency chirp drive oscillating plasma gratings at the solid surface, while an s-polarized laser seeds
high-order harmonic generation from the gratings. Unlike conventional harmonics generated from
oscillating mirrors, gratings modify the emission angles of harmonics across different orders, and this
modification can be controlled by tuning the chirp of one driver pulse. Leveraging this emission-angle
control, we employed instant spectral synthesis scheme to generate isolated attosecond pulses two different
directions, and verified their feasibility via two-dimensional particle-in-cell simulations. Our scheme
highlights the potential of ultrashort ultraintense lasers for applications in plasma metasurface fabrication
and relativistic attosecond pulse generation.

K@) particle-in-cell simulation; high-order harmonics; isolated attosecond pulse
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hedp2025-046

EHT "4 PIC HHIE) TNSA HLHIBREHE T IR a5

oiak !, FERR!Y, F@!
(1. E TR b B0 B TIRBTFET, i, 201800)

BB AEETHELEE A (TNSA) MU T s, SEM 25 3T 248 T+
BV SRR b . BRI AR R, W R G L G P T AR R B,
WA AR SR RE A T A SCR RIS R 5.6 ARSI, Mt ik L (PIC)
Dk, KPR A SERE 60 ° FBRIEHIT R TR ST, A B Ak A B AR s LR AR L
TEWOLIEK 1053 nm . JKTE 1 ps IUSEIRSECT, RGUHT T T IRTEA R S RALE I KO, 45
REY: MIFNERET 70 pm AR, BRI F AR BB, K45 TNSA Ll T EOL
AR ST F IR R S EAE SRR R B TSR,

KEEI: TNSA; JiiFnk; BREH

16



S — i R R B B AR KR IR AR

hedp2025-048

e iR I 2 R RO IR S 1557 B [ B A S B R PRSL PR -y Bkt 7™
&

PNEERT, ESCM !
(1 AR, RUEEREHURBISTA, L 201800)

BB HRIER TR R RSt (BRSO, SR aR) 52
PSR STOV BOLHI AT 5. FIALXFFEXEE STOV BOLSEIL 7 AHXHE IRAL P #5178
FHIGE . = 4R TRAUSTR R, STOV SOGHMARF A AL 77 S 201 SE B T LT AR I s FE90
1) 77 o) ST L AR BT INEs AERE 51 b, STOV BOGHIM [ 37 S 1 HL TSR A SR R A
Wedi. ARG TRERZYN GeV . FREEI N2 600 PRI IISZHERH T 1. A, 24 STOV ¥
JCBCF LRI, BT Bkeh 5 RBHEOC BT REE, il AR R W A, A TG
RS (29 600 FTRD) | Wil (76 1 MeV 4252 3 x 10245F/s/mm?/mrad®/0.1%BW)  {llih 5} £k ik
. TR SR T ARG R TGRS R SR A B, BN AU R VA B TR BRI R . B
R PE SRS  ARTERp Skt , bR AR . RO AR Y P RE TOR@ A,

R WASWHEROE BT AR R TR AR AR
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hedp2025-051

ETHB THRERIEHEXNHE B T RIEE IS H S
WEGEGE, BT, BRI P BAd, FMERY ARG

(1. REETR2E PR, LTRKE 116024; 2. P ETEYETFREGE BOGRATR PO, WA 621900; 3. HEF2EBLTA Y
BFFEHT ARBEAL TSR AR A0 H i =21 730000)

B BOCIKSRY R S B SRR RS, TEH R TR0, BOGIKEh R HEDA
e S A R PR GURAA ) Z B . HAT, BT ROt ENLE AT LA IS MO S
S B PO AR O RIS AR R L T IR B A XHE RE R A () BN (O B IE)
A FIOEAS B ity F 3 I AL T BRI AL (Aot ERmE) . ZIRT R sy, (6]
HEIMEE AL A SR LAy B e A BB AR B 71 B2 e B, T B gL ) vl DA™ 2= P 0 L A5 0
PR SR TR, HIRALED R R TR AR RO, T, S O S B T AN [ I 3R A
RAEFRM/NERUA R T REA @R, BT Joaielr (U BT 5T B B T iR S8 5k
WL BB 26 B 1A BN A% ST B 2 e AL AR BRI XHE i R B SRR RO, FRf Tt —2
3 R 25 8 TR B Bk ME B0 EL ML A A SR A XHE T M R IESE R B AE R
TRV BEOTTE BEOCRAE I I A DR B T A ESER, AR SCREX SR A R I TR EE 4.

R RPN TAG BTSRRI IAER: S TS BT AOEE: TR
R
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hedp2025-052

AT HRFAT R-F B AR AR R B ST B s = 4R A%
WP A

EWR, OWIEERE Y, RS, EARET Y, WEGEGE Y, X, ERA!
(L KHEFRTRY:, PFAER, 107K 116024)

BB BEBOLHEARR G, 0S5 &AM AR AR 2 YU A AR Y
L BN, WOCHKEh AR I RAZ IR AR, SER A KA BA SO B0 CHR SRS . R0 B T
MEAEMRERES, B a2 B0t R EAR S8 TAMEIEN, FE0H— RS
B, SEARMARE, BERUIBIALZ MR TARGMOARENE. 582 R X R -5 8 TR
GUEACHI M, X HIT W 4R A mEOE . A, XRPERE R, Rk
JETE T SR AURL TR -2 B T AR AR DR R PR — 4By 2 KRR, FEA TARES, DARA —
ERUREFF IBMP g BLth, K 1 — 8B = 4E AT B T RAUAR F——IBMP3D. %R MIT R 712
TP E AT T, — g A T P R ST SR B AR P O R AT B 55— T,
BT BlaE BT A TR TRAURE P S SRR S, HREET IR 7 — AR T R Sk
KRR RITERE. BEAh, aBXF IBMP3D #EAT EHEMENNL, -5 1A ¥ EPOCH F1 WarpX it
FIRFEe, FERBUSREA—SREOL R, IBMP3D H 5[] 2 2 K.

FGI: SRR T AR A AR R TR ShASRCERE N Rk, B
P
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hedp2025-054

ET QuickPIC K5 BTk R Nz A oR I i 2k I -S4k
BGEE ), RN, BB, EWH L GAEE, RER, MBI

(1. BRI R S RS0 Be, dUnt 100875; 2. JURIIE A 2: KU S RIKYFLFTTEL2ERT S, JLaT 100049)

W B EHEHETARRENE (PWFA) b, IXENAGHE S &R BRI, RS NTE
RN TGRS T IBE AR BE AR, IO R R R ARBE ORI AR, Ead ik
RSB W] DA R GEE R B, FRATTHR T — R EET QuickPIC Y DU OLALESE, M7
JELMR I A PWEA BSRSN35I ) L 43 11 5 U Rl 9 R Y 43 B P o
K, FEDAIEY . WO 0 S RO B AR, 5 AT B DU R A S S S R
ZEHER, WMy —F RGO i, B haS AR S R RS, BERSAEA PR
BN PR W S S . BB R R, DAk SRR 0 3R 7 e A AR TH R I B R 1
SIS RETE, SRR B A RS TE T 7.6 5, MRALZERIETE T 4.65 £, AFFRRACH
PWFA i AL B T A B M 58, Ik 1 Betk g i) DU A A e AL BT 55 5 1
Pk i R e LR s g

RG] S5 RO, KT PR, AR R DU
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hedp2025-056

TCHr S v R RE I S S 2 3 9
WRET !, WO, BBk, ARt xIpEIC!, [mAEE, **z;aasn*z

(1 IR, PES TRERE, S TSI S REEE W) AE EALRE: 2. FIIDL T 5EYe T2 EALRE, AR
518060)

BB TR TAE AR T, ko R0 2 W55 UGB E AR (Microchannel Plate,
MCP) el ery e, JEMSZmaRIbLTERE. BT B ke MCP iy 2 B R0 A da 22 Attt % MCP
A3 2y SIMERERT T CST f EAY. B I BUEE N AR 56 mm, PUETERGEE B A R0
PR SEIE A 8 mm, BIZEIERI, MUK 7E MCP s et fit, HIRE S, §H
2KkV, AR 200 ps (LR TE RO 2 A% i N M R DRl A R (EL Y 88%, MICP Mt T 2.8
75, T ELT s AR DT T O3S 3 A AAE S% VAN . XTENE BRI TSR, SPREN: Wikab (&
W, M NPEZY 3.6 M M LT BKkeh AR I AR AR 10% AN . 350, BT AR
ARERAC BERIAN ] 21 55 B Fit He kb (B R WY s . 5 R RWT A e e I BERT 6 em I F H S TRl 36
FT P42, AESEhr TAERY Y op Y Rl S 2k K /N T 6 em AT AS LA T FHATITAL.

K S W RolENG WStk Bkeh gk CST
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hedp2025-057

FERGWTHAR BB
B, PRI, DB, RLEA T BREF KRB, XM

(L VYIRS, WS er TR2ERE, 7RI $18060)

W B BIEAREA (inertial confinement fusion, ICF) #) B FERREE I [H]JE,  JE 26 ¢ ad A
WPNIEIABE, (LEFZEZ) 100-200 ps. FEANZWIM R AR, BORIZWrR & B 4 FERI0T 10 ps, 1M
R IRARAL B X AR AR A 45 BB Wi A A BRI 0 HE R 2 100 ps. iy TR () /0 ke, TP
THT RN ISEHARIF, EE A LGS 7 LR G TR AT I ) SE P e e, SEP A 1o
RIS TRIBOR, R J5 (58 ) EL A ] 43 B AR 45 0 Jeg 0 J P 5 OB T IBORE, AT o I ) 23 3.
FL R ] R S5 AR B T2 IR ARAIL, B 7 ISR 58 X S oI AHAIL, 045 FEm 1a] 73 HEFR 4 ps.
ZS[A) )RR 10 Ip/mm,  FF HORF ] 3 BRI | A3 TA) 0 AR IR PR T AL SO HEA T T RIFSE. AR,
W 7R3 B8R 19 ps BYITTA]RE 58 X PR AR, AR TR CMOS S8 11 43 I8 UG M 45 808
B PRIR S RO

KW BIEAHRA; Z-pinch; BRI 2 IEARPL 5 AN TR R 5E
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hedp2025-058

HTEB TRZP™ 4 R I 4 AR e i B A H s 4b
S5 kb

Bkl & 12 RARMExL2 0 e 12 BERL 12 Warren B. Mori®, Chan Joshi®, k7S 12

(1. LAl R, WY Ryl e EE AL, ZECEFRT, L 201210, 2. RAGHE KEWHLS KCHEE, BOCSE T REE I E
MEEERE, B 200240; 3. INAIREIE R FIEAZIRE, IEIZEL 90095 )

W BRIOUR S R CR R HIBRBEH CLATH 5 AS RESH R IR R, 76 50 T2 G H
AEZWM. R, EPLHh (mid-IR) PBSLH RSB B 3t ML (CEP)
FRE A LR AT TR I EORBE ik, FATEIS S IR SIE 7 — Mo 8y 58, PSSR AT SR T
FAERREE . OGRS CEP BUEM AL AMNATE S R BN, BEEFRACERIL 10%, BT ER
JFE VPR R R S A 22 S5 S B 21 9B g i 2 ' SR S5 30 R T TR b, 4 B AR R R Bl
ZE05 4 (DFG) 2, 528 CEP RuE M 2Lob ik it . FEFAZh&E (SAM) [ fAsE (OAM)
5 S ZR AT T T LD R IR B IE 5 R AL IR IR G . BeAh, B 2 H e W Rk
SEF MRS — LR P LU AMDE R OAM FURIRAS. %7 R =LE I h ZL A5 e o R R -
ViR BAE T RE T H B iR Az

R WOCHEE MBI 20074 hLsMG: iR R s
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hedp2025-059

ETROCE B TR EIE R 5= Brd R R R4

Py b2, a2, #5822 BRI Y2, Sl 2, B 2, BB 2, Warren B.
Mori®, Chan Joshi®, K7 12

(1. bigszil Ry, WY IRy EE SR, SEEFITRT, 1 201210, 2. RSl RIS KIC¥ERE, OGS 5 PR EHRE
RSN E [ 200240; 3. JNAIEE W KFEE LIS, HAZHL 90095 HH)

B2 REDURAILZ AR IR B S 2000 A iE-PUB MBI (SAM - OAM) FE A M
FRR, ARG BAT R RS, A I S LN BIE R A KRR, (ARSI
KA SN (EUV) B X2 (SXR) DR Bl 5 2 SR BT i llh R PR . A SCRGETTE
T AR 5t B O A BT AR LA 7 A e U R R R BIL Ll e AT S = 4R T M
% (PIC) KUY, FAT YO — i A ) % B BRI HEA T 1 At BORE . BFERB, IICR B
D PRS- 5 LI A Bl T i ASPERI IR M SE e . B3 T R DU MR, Toe R A
RS kb, b e 2 RINKEh 2% 0F T S AR B AR TIPSR, 3] 345 HoA B 5 i A 25 6]
A i B 7 117 B R S AR BT Fb ki . B S0 A HE EUV 5 SXR B S 30 ey ot 2 /v D 3R 5 F G O
iH AR S ARV RE TR R, e S Y B AR TR A R B

R BotFE TR SERoTE RER
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hedp2025-060

WIS HIRALIE T IR 5 R

(L PHEAGENRE, BPESRoRERE, BRPTPIZ 710049)

B BT TR AT L, 0 R i W SR B LK. SR,
FeBERA I T ORI L T YA AE R AEE A . AT 80 ELACO R T A — AR T, R
Ve PRI IR ACIE TR, CRCh U B BT ST, RSO S A T
G REE T A SR AR T AR B T QRS A B RGN ATANTE R “BOLI SR LI R
TR X PR H AR R R PIOETE . FATRET “BOC-HF3HE R IR T B AE (H)
FELR I R T B 5 AR £ Breit-Wheeler 134%) |, d#id REEMFIUB SRR A e S tmcsh 221 8L
(RS, i 1 TR S B AR AL B B stk Tr ik, SR 1O T m PR 4 R, Se il T
BOCIRBIAN AR AL I IR A AR RUE S E, HRGEMENITE T T T-IE T B fe bk
FEHUHR, R R TR AL IE A IR SE R L T RIS SEUE S . FERGHTIE T, RATITFR T4
AISSIRIRER s AEBIEHT T T T FE AL I AL A B s e T 5.

R B0 T AiEREs IR TUR XA

25



S — i R R B B AR KR IR AR

hedp2025-062

FAXHE BT IRAETC P 2 FLE5H B S M0 Th St S
BRI HOKE !, ST, AR

(L WINBEARKEE, TR, 1 AREYI 518118)

WO MEGIEREE ST 0.1 MeV (G TR, TESEI = RIKYELHITT . BUEWIKNE .
Pe2E B R 0 B B Y RS 3R 2 P2 oA V2 N . RS FL R S R A AR 2 7 A e e A
SRR — A EZ . X B T A E S H TR TO ) 2 AL AR B R A R
ISR v, RIS T HEA T Z ALk, R bR, P sy,
HEERGTH R T AR BN R, WIREERA 5 GeV. HIfTE R 2 nC LT HRAE SRS T
JrZ AUBPRHNE, W7 AR s FE R S, BRI 40%, AHUAR Km0 2.4 X 2.2
mrad, UE(EZERETAF] 1.2 x 1027 photons/(s + mm? + mrad® * 0.1%BW), XIHFF7 3, B T3 A
SRR S e A, HEA R B S, %07 v B A N E S 2O TR
BETRRITTREVE, RSl R RE N S AR AN U ) B AR

RG] MXEH TG A 2L MIhHTL; EEE Y.
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hedp2025-067

A IR BEBOE T A PIRPIER S5 X/ y £k

flifRie !, Borax, REUE Y R
(L WA, TRYMSER, | R SI8118)

WO PRDLEREA SRS (IR TS e . BRI B B R
B AYSCHET R, HAlRAE T RE R R TITE keV S0, SR —Fh 2B S FIRIEROL S5
WA A EAEN, P ASEMIE (donut JB) HLTOR, BEMIAESTH S . R Xy 5
2. WOt SH A REBIAREM, REJIATRE B A SRR 1w A RS A S
g, TR EA DRSS B P 73R, SZER BTl (PIC) UK, X eers T A DA%
SHEERE (29420 BIRD) | WISR (AENKeb>101206F) | MEE R (REUA<10°) HBEEE (F
1 MeV YGTRER T 1] 142.23 x 1025547 s mm™ mrad™ per 0.1% BW) fpitek.

R ORI RGO WOCEIINE: RS AR
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hedp2025-068

oSS RINRANA) 2 b s L N G D 0 B

KA, WLEr, L, G
(1 BIBARRE, TR, T RGN 518118)

BB AR A B %, R PR SR HE R I 256 iR E (STOV) ki i i B il
[ A, ] DA IS B R TR 07 TR R S A . WA I S iR O IR B A A AR LT
Syt T ol AXHE B R B AR, IO LR STOV 4R, A % A4 B P g AR e Bt
WS, ZJRilid 2961 Breit-Wheeler s RE 564 IE (i TXF, X —d R nl A& 5271 1 IRt 1
XA 7350 i T 2 B RO R A A AL AT S PR RS O] DB RSO R A, T DA P
HOWHE STOV OGRS B MRS, TEBOL AT RO B A B 1E 5 0 2EA T 47 3R
PR F Hagfas ) 0. = 4E QED AT (PIC) R, Iy Senl A s (R S s il
FUERE (>102em?) | BERGDAKUA MeV BIIE TR TXT,

XEL: I RIENOE: BRI T SRR IS QED
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hedp2025-069

FEX % TR B R B e

ZEgt, SEER
(1. PEESCEAE, PR, BRVITI% 710049)

BB ML R TR ST A e A B AR R, R A5 E R R
THL R, MM A RRIE ARG (U0 A BeReseas . HRIEBAS . VHAMIERESE) AHE IR,
BESLPNERT A BER AS A R, TR SRR A Rk TR RO, SO AT A . Bk
B FEHARRAGEM R E S ARG, B B . AR TR RS
B, MR EEEHE IR TN, ATET RS L B R T — R RE A B R R TR
WRTETIE, %I S TR R T AU RN ) Z ()l bR . TS, O ELRRRS R 4 s it
THRAEHL, REREME, HIERECERT] 98% A . Bbat, a5 AR S, nTPASEH
AR . SRBEAY A AR A 2 BT R E RS . X BORA DO RIS IR S5 AR AL TR Y
FAERRAL T USRI TR R, WO BRAS G TIRRY ST RE RS, PUREERYBEEL. EEE
B OPPRVR R SR SO )z Y AR

R KBRS AR A Aieli: RSBl AR
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hedp2025-070

CEP [ i 5 R 4858 H LS M 5 e A
M, B, R

(I Rk, SEGEBFCN, [ 200240)

W B WO S R ECR R R NGS5 Y B AR SR A mA s A i B, e
WFFET S | K 2 K, SRIN, QT E 2D SN B™ A B RIS MRS T | 3 B 30 ik 5 132 B A
SE BN A RO SOEIR, Ui — DR AR MERT . A SCER I — AR 22 AU BRI SR
A4 5 30 ' TR T G TR A AR, T R R R 6-15 TICKTEIE Y L R R ik 10%
(AT IRE CEP [ 2 AR X 58 B B 0 e/ O b LA bk . HATLBIAE T, 45 8 1k 3R im0 14 13
PRI BT B TR T N 2ZEAY, (IDFG) |, 5 ASHCHIZE R4 2 th 2L o By ii%ad
FEFT BA 15 B A RO BE— BRI T A e 3l & SHLE A Zh B SR A, NI AR e & <
U, HAERRR, M AL AT E SR AR ke B 80 28 ARG 3, SRR [ e
CEP [ s 2L Ah ik 7= Az

KEEW: LA GG BOGSEE TR EAER
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hedp2025-071

TR e RO IR B A B A S B A LR TR

PEHTF 12, PhEER ', MG !, Stefan Weber!, WRIIK !, ZFHH 123, BRERE!

(1. EFRE G LR ST 0T, RO RE S AR A EE S, L 201800, 2. HEFEEER2E, Lt 100049; 3. -
R K2 Wkl 55 oRSBE, i 201210; 4. ELI Beamlines facility, Extreme Light Infrastructure ERIC, 25241 Dolni Brezany, Czech
Republic)

BB ML B TR ST A e A B AR R, R A5 E R R
TR IR, LGRS RS (WHBEee4s . HRBukNAs . WAANEESs) SHimpoe,
PP T A e s AR, I RE R IR LA s BRI A TR IR T, BT A AR R A
B FEEARRAGEM R E S ARG, B B . AR T R RS
Find, AET AR 7RIl AOTET AW &N SEF T—FHXHE 4T A et e TR
WREIE, %I SRS TR R T AU RN ) Z (AR bR . TS, S ELRRRS R A T i
TRAEHL, REREMIE, HIERECERT] 98% A . bat, W5 AR S, nTPASEH
RIAIR . SRBERL . A AR AE 2 AR E ] A BESEH . X — BORA DU AXE 25 R A AT R Y
FAAERRAL T YIS TR T R, WO BRAS G TIRRY S IR RS, PUREERYBEL. wEE
B AORERLA U )12 N R

R M2 MR A ARelfl: B Bieskis
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hedp2025-074

BT BOCH B ARG bkt BT A EAHHE BT
O, AR, AR, N S, A, BB 1Y BT, B,

* 5134

1. PR R AR R S0 B R ORI RS S AR bl JEat 100871 2. 77 BUGE AMRIBIIT L, s SR8 TR AR
GBI, TREY] 518060; 3. JLRUEOEMEGIE .0, JERT 1014005 4. JREOCEE TR ARBIZEEE, 1A 510540)

W BEBEEBREOCS SR T M EA N AR TR B JERENS, Kkl (ps-ns) AR

WESH AR (107-10° Gy/s) HYFFRL, TEAPRHE IRFIE s LB 5T 00 T BA e e 8. At F 4
JUROR AR T N PEOE A 51 4% CLAPA TGRS TR BRI SEI . w5E, FATAN R 1 RE &b
IO A AR, 8 OAE A S0 2 T 7 PR IS A I i S5 2 ) B P A S L I e
e FESIRES R TRGE S LN RER, NARFAELRASL AL Ui B Hak, AT WOs #K 4k
AT VR R TR I, KIS SRR TE,  WOs 9K LA IR 5 R I AR R B I 2 458
s SR, FIA] XRD 1 SME SF AL A N HAPRE Y R LB wgEm i ts, i FLtBE
SR RGA R FARU B AL G A R TR . PO AERE, B kb 06 51 SR AT DA AR i
FAF T RORHRAGHL 5 W SRRSO RE T 25816 .

FEB: WOC IR kb BT BRI AR =R
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e [ iRG T BSOE R TR 0.1Hz 1PW FOLIXKBinE i 1Ry
KRBT BT

L
=

=]

(L. dbmtke: Pp¥iafpe, dtat 100871)

=
=
=

B e IR LT 2024 AEFEMEREIE K T CLAPA-IL (RERBOCE T
IR G, %G RSN 30,000 F5 K, SEHAKE: 2 PW BEOLX . EOLFE
PFX . BOC-HAE EAE R IX . B AR ORI ER XL %R B AR R U — RO
B ¥ IR R T R E L. AL KB — R A PW SOG4 100 MeV L 28 57 /5 RE & 11 5T
T BBrE, BATRA 1 PW BOGSH nm JEEE BRI HAE, RS TR BB R 76 MeV
OB ToR . FRATTH ) BA LS B TR R GAR THEOC I IR FE B2, A AT A8 TR AL O G I i, AT DASR
PR/ INEBE 3.5 UK A AT, S5 A AL AE RGN EA B8 0 152 4%, FRATTWT DAKE 0.1 Hz S35 T 345
T BT o . AR R R TR I 7 RGN ST i ey 41

KW RO BOER TG B TRES R
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hedp2025-077

TR U TR TR PR R A P R e 3R
v, RIS - IR, IR 2, WAL 2

(1. BFHEKCE, PURR S R B A B 5 5 T A SR, MM FATF 830017, 2. LSO A2 MR K302, Lt 100875)
T B OGN R R L A VR R SR DR TR 2 BT A i ) kb RS R], AR

SRR PR R TG IR R AR B[R] A3 R3S . AR SCRRHE— R RIR %8 OG-8 B A LA

F = A I VR BV R R sl ik, ol W R A R T P A BT AR R, O s, FRATTR

kAT T HA RAFHEEARRE . RRERmtin 2y 100 B Fbay e 1o, SCB0 1 R B BE A S 38 R 4
RG] PTAH TR PIC 584U
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hedp2025-080

BRI EEEE OARTEBOLF B T B B A

B!
(L HBMKE, WURsEs, SRS 450001)

W B EREERROCI SIS BT ARIE AR SR E PR AT AT R AR Z — . i TREREDE
SR TN EAE A2 ROEAR N L BEAR R, WOCRF B TR As 75 S UG AR %, b gt
X S5 B ARG RS BRI 0 8 . ARG N — P B S5 B TR G M R R —— S a
B . GRARFIHZ 0 BIP R/ NRER WO, MBI AR T e e s, AT 2R B
T T 5 A A S S TR A . FRATTHEAR S B Bl 574 55 B TR il 7R, IR
AR R AL RRE ) mAIAL, I R ST HEO KN /B I A AR,

KW BOCEE TS BRSO MO R A IR il S R T
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MNFEFBBERT: BERXRERENWBOLES TIER
EA

(L GRS, TRAMERE, BRSO AT G, | REY S18118)
% Z: Unilac 1€ 1976 4F 1 ST TARE B MRS v DA TR AR TILTP G cE (WSS
) N WA EE (16%638) . BRI PR A R E U B A ORI — B A 2 K
AER, OGRS, IS R R SRR B M RS B R R VR BRI i
Ja—He PRET, BOGE B TR A R SO R T RS UL R T G B, Bk AR
AR R AT 7
AR A A TTEROCIR Sl H B 1 nd y T  — Se S b, B 45 mid-Z 87 (A ~27)
T (A=40) F| super-heavy & (A=~197) SFEFEER— M. AR —EEH0OE,
FEATER SERE R ICIA] (5-15 MeV) H#ESF-G A TRINEERS: A PW BOLARSVREIATHE (Jo4em. W
EEAR) O WREI SRR COWUE (BURHD) ST, BN E T EIE R R ZE T A
F SRS SO EA B A2 G, RO E R T2 B T INE 2 1.2 GeV, T H A2 AlfE

TR LRI G, RO R N S 45 A R R YOG R N R A PR K R S ORI A
71, RBOCEE TR S RE R I I BRI DA R 2 S i B B T
fiilh.

REEW: POCEEFINE; BOCHE R mRE% W BATSST fedtiE
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EHTHOCR B R H R B = W
g, T

(L KR, PR, TIEZOESIE, HAA 450001)

W B BOCRBUME LR AR A BRI N ] R, ™ A 4 v B e e SRR E R
KLU AL ] i TR0 U EA BRI ). ERR SR TS, iz ik
TN A 2 0] 2 R, FEA AR T — AR A Ot B W I AR = oW . 24
WO RIS S AR A 210 AT IS, AR J A 2 1) 2 P 2 A ] AR B RO IR R E .
JE R RERETAWCAE L. SOl PR S SEIR A SRR E 1 AT SR AT

R BOCRBOINE; BRASE; RN BRI S
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RO EAIE 0 1 Hz, 1 PW KBRS B
B2 BEETE 12, OISR 12 SRR BKGE 120, RpFEI23 pikpor2)

(1 dbmtkeg Prsmagpe, dbst 1008715 2. dbstB#othiskBURT dL, Lo 1014005 3. 7R B XEH0L S B PR ARBTTERE, |75
510475)

W R ARA R B IEO S I EYRRY FER, T HAPThAR, Jeatioein
HAF L (BLAIC) IETE H EBF R —FOR H WK ik (CPA) AR, HTHBEKETA (Ti:
sapphire) A& LU HOR BN TG . AU . SR . AT (PW) BOGREE, DAV FiABR.
PN IRSE T 4> 302 BT Ti: sapphire S A PR AR CPAL RGN A MR ™ 4 (XPW)
B GULH R % 58 Wi o DA S S TR Yb: YAG BEMARBOGER A4 FO6 4 (WLG) Ho0bi 1600 nm {5
SR OPCPA JRIF A fF S —YGEE ™ 4E (SHG) AR A R, Hil, &AMS&%
PURCHT s A 1 Hz, 200 TW ¢ CRNEOGIKoh il B2 5 A wi s ikok 98 B2 2 30 fs.
PERCTIY 2y 80 mm ., 100 ps IS FE R/ 5124 109 (XPW)AI 10712 (OPCPA). fribE Az b, B
T XPW Hiiit, PW R 5¢ T EAE MR 1 Hz, Bk g 48.7 1. 600 KK fE BB EIEE 0.9%
M FERBOGIIOR,  HAERAIREE o  ikoh 58 B2 R 47 52 28.4 fs. Hdii i W], BLAIC-1 PW 0L A&
GET DASCRFESIANAR | Hz, WEEHIIF 1.2 PW Y fs BOGHI .

RG] WPUEOL WO BRI A 1 B%% 1 IR
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hedp2025-090

ET QuickPIC HYETFIN (B) BEIEFERIIBTI

WHET, CRYEW] 2 AR LR, fREse !, B!
(1. MR, WIS RICHRE, JLst 100875; 2. ROk, KU RAMBAIEFERION, JLst 102206)

W B PO SRR TR AL, &% BT IR R A 23 1) SRt 22 2 5 | R R Y
BRI ADE T IE (R SOCTRIE (FERIFE) RN, PR 75
S5 B TR A B AL, AERSZ AR b A = U S XUV S AR i DA R e 2 5
ka7 A 2 05 T EAT R WETE R SOMB TV . SRAEAEAIE 3D ARy Osiris BIKLT-FH%  (PIC)
BHURE o 2 40 AR 0 R S D7 ORI S 0 4H, (HAEW SO RO - S5 8 1A L
TERRS S, (54 =4k PIC BLMKIRTFE R BT R BT IR . A SCHET S PIC fURS QuickPIC,
e OB, X6 T d i s S A AR AT T ARG RUERTTE. SR HE =2
Ir SRR Osiris BAULE R, QuickPIC TEPRUEY) BEAS R — Bk S EERY AT FE T, SC3l T 4mi4>
BEBHIT RIS AR . ISR SRR, a1
T T REREERAL | kit I TR 45 S5 00 3 R i 1) 25 18] 209 L, R TR ATRR &5 B TR R 3 e 7 (380)
SEALBE S AT AR PR I 1 — b i ] S B (e o 7B

KB ST RO, R RAREA: St O8) B BotEa
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hedp2025-091

R IR AL B A TR SR % H L1 A1 ko 7= A2
ISR !

(1 EBRHRE, Mg, WK 410073)

BB MR IR P LA IR B . BB R B A R Iz R,
WOCRBAINE, M REYTTT . FREEY R R A R SCHR IS . fEX g, Al
KR — = A A Sk H 2L ANk e BT 7 56 . 24— AR A 2w AR BOCAE SN IR [ 34 1 AR T
R A B TR, P KRB B R RN A A — T3, OGO AR A B TR R,
S E=ss/ L Meb) o 2 G LB R BU S B RAN R o 2 v Wi il REAW AT R 1 £V 7 9N E
SO T B AR R > B Z (A B2 22, AT SE 3 AR £ A1 ik A e 9% 21 B I SR T8 . =
dEbr RN, YISO M IR ARSI, AT DARS B R R RS, AR 6.25 ~
16.67 pm BRI SR nl i Fp LD kb . X Ahaytar . TEiUiR T IR el 1 A& GE i A T 1 5k
BRI, smsp By, BIRbRLA AN S = R ARy EA ok TR,

R ik HZLAMkih s BOESE BT EAER] BASE R T e Tl BN SR,
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hedp2025-094

E TR /R ROt PR i AR SRR 5
BRI, AR LA, SN, MR, TR

(1 PISEIE R, PR ROCRE, TUIFTE 637009)

BB PRI S U EAR HAR S A IR ] 2 R S T RE R, ERIIR O . T e
R B P AR T R R AR AR DL T SR, gy ] i s B ke S E R R 465 B A B
EAYELE, Uy AR ORIT I B PR, AN A T AR A Ll A Sl A 2K R
Jelkih 5 HEG LA B T RBEAEAR N, 3l 2 AR L 300 B W e 0™ A 48 BT A S & ke
FRIYTTIA. BT =4 QED-PIC FRIFAYBERAUST SRR, UL SRR AL, nTREA
USROS Z BT, DR S BRI S S A G, BeAh, sk S AR
JUAESH X EUBITTE, K BRI AE/ MU 26 F T B AL kb IR, 5 & AE R A 2 F T
PERESE . AP N T A AR B R bk oh 5 5 -5 i U A s i SR A L S e e 3t R R, OF
JEIR T ARSI BE TR VR SR i SRR T ) B

R HXHEROLEE T BIR kR MG Piag /RKediiot: RSkt B W
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hedp2025-096

ET ABP BYPR B I AH 2 8] 9 il
gﬁ%mﬁ 1,2 j(iﬁ 1,2

(1. R E B B BRI R CHT, dLat 100049; 2. HEFBLER K2, JERT 100049)

W O SR TERENNE (PWA) @R (HOCEE LT WR) B TR,
IR GV/im BINEREE, FEARXHENA R EADCE T R EEY RS, HalET AR
FLAREL RO RO R BONE (LWFA) 528 al RIGRE RIS GeV 8. 2 S%BEHM A pC &
PP TR, NSRRI R BRIREERL, TSI A AR SRR O, AR IR —
G R B 52 P RE 2 K

TLGEE R AR 4548, 4 Chicane BY Dogleg, FI# K1 RE &5 M (0B CHE, (H7E TR i REHLER

RER PSRRI T, R e R R R 2 BEROR,  HABR LR R IR0 2
RFER, XEWEHEEEM BRI R E R, 3 ih 58 7A%E (ABP) AIfEH—IC
PR ZEEITIRE, HN R B EERES (>10% T/m) 1M TRRERCR AL H . A5 T ABP 3
SERML R ER T, S T ARIRIR G TR S A A B WA SRS, SRR RE RS A AL
B R R ULE R R . AMEFEREHGL ] 60%H, LMEEERARKLF. ZaEETHE SHIE 1T,
AT ARG e R R T HUEE AR, RARAS S LR A 1) (i A% 55 e S RO 1) 0. [RTI,
FATIE AT 1R ) AR SRV, H ARG Betatron JRIIATE & IR H SR AIREA (RAR
SOTRE) LR E G R AL A
R FETARRNE; RREEG RIS B cEs hmiiE sl
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hedp2025-098

Attosecond-resolution temporal characterization of relativistic
electron bunch based on resonance optical streaker

Chuang Liu!, Yipeng Wu!, Dao Xiang!, and Zhang Jie!

(1. State Key Laboratory of Dark Matter Physics, Tsung-Dao Lee Institute & School of Physics and Astronomy, Shanghai Jiao Tong University,
Shanghai 201210, China)

% EE: We report a single-shot, direct, and non-destructive diagnostic method for reconstructing the
longitudinal phase space of electron beams. Through theoretical derivation, we find that when an electron
beam co-propagates with a circularly polarized laser, the application of a specific magnetic field enables
the beam to remain phase-locked with the laser—namely, its transverse velocity stays synchronized with
the laser polarization direction while it longitudinally slips to the laser. This phase-locking mechanism
allows the electron beam to acquire a net energy from the laser field, thereby enabling full reconstruction of

its longitudinal phase-space distribution with a resolution of sub-femtosecond. According to both

theoretical analysis and numerical simulations, when the laser strength a,=1.5 and the external magnetic

field is B = 13 T, a resolution of 9.5 as can be achieved for a 500 MeV beam with a normalized emittance
of 0.1 um.
KRG PTRbHER, MXHEHHR TG I IRGRLER
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hedp2025-099

FEXH IS R BB IR S B B e B T RO SF B A3 )2

BRyEF !, #4012, SIE2, B!
(1. JEsORE g, BB S AL, JE50 100871 2. hEBEBEEISHABFITRR, JEst 100190)

BB BOCHGEORR R RS R RO B T A AR 2 B 2 K. iR
Bt FATEA R HOEIK P E48 200 10 W RGO B2 R ST e i, R ABET, #otsK
BALEEAMINL (CEP) X2 B T IRah A7 AL am 2RI . WFFE 4R o it Uk fE 5 CEP 22
FARTLMBIRFR, 5 CEP (E PRI SR ) HL - (A% 01 S 58 P LA B0 T A SE D AR . A
TR TR KR R THE, HEEE S CEP (OB RE &2 AH Ik, FefTet
— B T T R R SO L R S O T A AR SR T, A
M . SRS WOEHRIE K D oep Y RTEFEI S HEAMAT AR L. ASHFTE M 1A kv O 1
PRI Hf CEP % 45 B TR B ARG FTINAESE, S0 0 B 5T 1 USRI R ARy BRI r sy RE 77 Y 2k
Rl PRI E S TN

KR CRMEOE SFE TS
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hedp2025-101

FEA BRSSO R O s B R S B IE H TR

TG, B, R
(L PHEACERE, PIBsEpe, BRPEPIZE 710049)

W OB TR I T A PR R e AR L A S bk v 5 2 I ] 1 552 K,
SR 7k [T A 9 ATy 305 A R 1 L TSR Tl R PR A . AR SCER Y T — ROt B i 251
DI P IE L SRR JE AR SR E AT . 07 ¥R PR 1) 063 (8 i 10 117 R OB TR A I )
R, %R TS at et e, X —PUH 3 DO T #5300 e D SRR T
KL RUEE R R, T8I PRIE RS RS RE R ] SE %R, P E R B A EOT B G. SelEk
10 2235 /~FJ5 KB 22 F IR L FoR . X ARl AR A A Y RO 55 B RS P Bl AT, BIrZE
FY I R SR T IF 28— AR TR RHEATL | LS 2 R AR B AR ST R R TR A RS W 5T

R BOCRENS; BT BA RS EA
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hedp2025-102

ETZ[REEER A BotaRkh E45

FEREE L BMEE Y, TR, FEGE
(1 SRR SR T BaEhe, WIHLRIL 4300745 2. WA SHE, WHLRIL 430074)

W B BT R LN W Lo r Rk ik 4, PABR THBOCIR(E D) R
AEAPERSARIN T . ARCERAMEA: S Ry B RE AT 50 2 U RO Gl PR P 5 e I (H D R TR,
AWFFEHR H — PP B 1 TR IRSASBO kb B 467 5. TR A THERARL N, (3
T 2 i N SE B AR LR 1 R 515 ikh 2, ) b el AU SR ) T ot ) R R R KT
GURER, X2 T DAKE B Kb BB 400 p). JKTE 200 fs BEOLHKs 4R 2 HGL 30 fs; Bot
REEHRTIE 1 m) I, ARRFRKSEA 253 fs FE4E /T 40 fs, RERERSFMIT 90%., PIFh LT
BRI BN ETE ISR AS, (BREAR R 4RO AT 07 BRI s L ot i
H BB B R R A RO AL . %7 RRIE AL T Tl CWRMBOGH i B, A2 BT LA Tk R P
T 2 b A PR (AL 1 fRTv Y AR R TT L

R Tl ARG WL SRR SRR
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FEXH L IRAE S B TR R I3 R T A = R AR B BR R AT
A AT AR RS MR ST

TR, 2, A, WIEEC, HamE !
(1 WA, TRBEEE, R SI81I8; 2 KM Y, WM, I5KHE 116024)

BB ANER TACE AR A SRR R A TR, Y R R A Tl
BOR BB T U . AEARXHE B ORI 2 W, 2R (micro-bunching) 2 FEXIHHREHL T
SRBEATI SR, o LR B S 1 2 R 3 A Y T ORI B A, e T RD s TR . b RS g
TGRS AT SR S U R B Y M. ASSCR T — R AR T =4
AR BLTT 5 @R IRE FEROAARNE TR AR I FUE R B R, PR E B
PR A TR R T R S B T SR AR AN A ], SR 2T M RGO R BRI =k T
BAUE RN, AR AR AR [ AN G RO S gk B, ON RS FERCRA TR S i
AP T R AR BT, A AR A B T A 3 N T4 ST SR P (FaTiDo),
WFFE 7 HL T GACR AT Hh S 25 8 TR ™ AR AT, AR b XSRS 1 A3 38 508 MV/m, K
A GO AT S NE KR

R HXHEHR TR SR TR MoREL wasiike; MTACESMET
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hedp2025-106

BT AR R EAR AN 5T SR I AL A

Afaep BT WA, X BIE G, S

(1. WER2E Prpe, LRI 4300625 2. [ ARE PO FIHREARTIZGE, 77 M 510475 3. JLIRR=, MU TR, Y195
BT 212013)

WO PO BTN EAR, TR AL S, W AT i AR
BE EBEMAL B BT T3, 24— A FL R RO 2R s A AL B s A SRR, [ A i 5T 13
TGRS A P DA SRR N R, PR S AL A R S R R S R A A T

R, BT TR AR R T A T RSN B SR S E A BIRE BRI E A . AR R TRL T B e
BEBN 5 RO CIR B () 23 I S5 R BB AL, X B A N AR B B S HEA T T IR AT,
M T 1B J1AT R EGHE,  ASBE AR T S B8 S R AR AL BE RO AN 45 B 1A SR MO
WA ISR R OLAL AT, BT RS B R N R TOIMEEAS B TR, I R T T R A RE
Whth., ZHEEE TR TEIMSE R R, RAYRHATCHOCREE, AL RA LA IR T R4
REFE Y AP 20 Z LT RAL FERY B RE T 13, X Ah AR AL B T IE A LM A S it T — Al ty
R E, ORI AR AL B S HR S T 55 A E.

R AL TG RO BERTINE R R AR
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OGRS B TR BB L AOR R R 461 AR
HAL, B, B GRS R

(L SRR, SRS EhE, WL 430074)

W LR SEE DGR R IO S W B BAE B EEEOR . MTEF 2
WS, JCHRHXARE SR W ERE RAEM, TSR SRR B rp S 25 (8] 3 B G TS R AE
HHl, ©FZFEESTE RGN R =2 25 DGR EEE 7 5 (R 1) UGS T & R 153
WADETE; IR, X BERORTE GG A B R A H Oy DB FE A — e PR . FRAI4 t—Fh 2Tl e
AOCHEE (SPACIS) Jrvk, FFEEMNEADEIEEE S EER =M EGAMH > B, NnTEm 4=
)G 7 5 AR R B AR T RS T GO BRI G HER M S RE . BT SPACIS #0R,
FATVBIIA O CHE R 5 B 5 R #AT TS MG W, R 160 nm BpGIEEE N L T T
0.49 nm [YGIEHER, XA AE T 326 A GikEE.

R EOCI G OGRS BT RARERIIUR ik
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FETHRIMERR XFEL R BT BRI

XPRKR !, Hhifean ', 9, EWHE Y KR BEEZ ', SRR, RER
JET58, WL, RYEW] 20, e, B e, R

(1. dbmt K, BB S B ARSEE LS8, JUat 100871; 2. JLRtIffiRsE, WSR3, duag 100875 3. dbxrtfisi k=, K

SCHREYBAIER2EPE AT, dEnT 102206; 4. PEFBEERE, FEEEEBEBE, RE 201210, 5.0 JERCEOGIE AL, JERT 1008715
6. I AREHOCE B T RERIF A, T &) 510540)

W B XS mE 06 (PR XFEL) A=A AR FLIK S8R 78 SERE M n 5o B X4k
o, AEA RS MRRRE R R =SS . ARk, BEE T IRRIRT kA K
SN REEFEREDI R &, Xt T Re s X bk ik H &2 ). A SCEE € F i XFEL
P L AROR K B R R BUR S B TR R om s, DA BLARAAR ) Jr =CSe Bl R
MIRERAEHY . R TR (PIC) BRI T AR G12L (Beam loading) 1%JE -5 EREARFI R
SEO A IR, 5 R R B ER T R XFEL BB TEOR . R A%
WP GG, RSO T RIS 4 53] 22 keV, [RINMRFFIEEIIZR. ASCH LR =G T
fiEf XFEL % B AL Tl f7i% 2k,

KW FE AR REONE; X PR A BB TE0E mGTEER; RIS Beam loading
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hedp2025-110

FE TN RENERR

SRERMR Y, OREEY, EASE!, BEAL 2T, R, IR BRR
WRH !, R, B, R, mE BT RS
(1. BT LD OURBTITR, B oiob MR A S0, 1 201800)

WO IR, SR T ORI R sl S s B RIS e R T, AER TR
ALK ORI PERESR T SRR N H 3t 2. T e AR A B T A AR RSB b ] R Y
PRIEVERE, HARAMHI AT RES R A e R R A, SRR T BB RE ) B R E R, A
i, BA DT EO B H A 7RISR, REETRASS SC i 5 O CRF B TR AR I A B
F. BRI AR, BAOTEE T —FhaS EotA i h 5 ot BT AR LAY 25 B T PRoa e i 25
PETERR, ZiE% 8 7RO A ot 5% S TR A A SO A i s M AR . BT
SR, BATEL TR B T ORI R, & B MO G 2 R X R SRR A LA, A
R SR BT SRR AL S T BB AKHE

KB SSRGS WREREE RS RETRES Stk S UiRE R ke ER
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hedp2025-111

T A B SR A Lo IR Sh R e 1 SR R A

A GRS 2, BEE, TR, REE HER, RER
JASERS !, A5k !, B
(1. o TARBF T O CRAEBIIT T, 5 TR AR E %, 1)1 621900)

BB BEREOCA B AR EEAR B A AR R T AR RS E A R R A L B BEeE . Tl
R FERA AT T SUSEAT T R ST RS TS R DY B B s O R K | R A
Wiz, O TSRO SR A R B —. 8 TR AL A SO S Rl S A
AR AR A AR, T e 1 SR 4 K i) B4 27 18 5 s BE P 1R S T AR RO BT 26, il PRie
SRR S A ELAE A Ry BB S RO A, SEBRSRIE 1 N S5 A 3R S R T oK
FERABE R R E ST, RIS ARG AR A T SRR, . BRI, i Rl R
FURG BURI i SR TR, R BRI R SO G B Sl 55 TR 1 SR A i 2 bR 7S R R SRR
R R X SR BEZRIRAE | BT hd . IR SR X A S S B B SR O T A A

R NS RO BRI BT e
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M GeV/m B mm, &5 _FREOEIMBERF

PIVE*23, ZANRY, B 2

(1. PEARIMTE R, PFRS RKICRE, WIEETE 637002; 2. HE THREYFRHIR R, BOCRATIR L, M 621900; 3. HERl2ER
AR, BREFRARZERE, ZRAHIE 230027)

W xBTS B S AR R, AU AR A S AR R SR
PR AR, H RO IR S AR T RS I g e E AR 1)z RSP, U
eI TR GeVim BUIEEAREE, PILEAER T B BT 2] TR Y . SR, b H AT R
WOt s, RANRRM MM, XHOy 17— W ALEN BRI, JA5EH T
AT R U A O IR S5, XRS5 R BT UME R R BN, F4 i TSR~
5 BT A MCEES S T FAE O O N O B A EL, Bt O 25 R 4R AL 17— N IS ) 4 ]
Ay, SEELT mm GRS [ A T EEEOE kb B R BRI A 1 e
FAGHOEKeh Rl 1A, 5 AR R ST R T BB, BAUSTREY], REERKL TR
AT A 7 e o AR AR G ) B B AT BN . XSS BR A LSRR T X RO A A E AR SR o
an PP

R WA PO RN WYME RO EOthnEE, Ern s
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FETHRES THKERRACHE T

UM 2, 2
(1. PEPBlE R I Aas G, dEat 100049, 2. HERlEBE K2 PIHAERE JUAT 100049)

W O ETEE T RINER AR T ARIEERG R T2 R, AT R TR BT
TR 2530 B 3 v 28 P A BE R I s i A = 4 H e sh ) A AT O OB R AB AL ®, FR AT T
Thomas-Bargmann-Michel-Telegdi (TBMT) [ Jigiz s #E M4 & TSR IR, (9475
RGO, S TR B iGssh = 4ETE. AT B TS T — R i
BERATRH, X7 NTE KRB E P 25 A BE AR B A, E— PP A, U T
RMNBARBI WG RE R Ik RS, FEERERARETH, AREEMIR SR AE— RS U, X
fefit 7 AR PRSI . TN T I DU T M- S B AU T AR RS B G B i) AR Al 4
PHUHIEAT T30 E, BHUEER SHIS A —. BT FRgi R, AT e 2 ps e
IBRACRY, TEREHGE MR IR 5B AR T RER AT, U A A S R B R AL
K-

R FETRREME ; BT AlEshiys B ATEER
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FLSEHOERT A B RO R N i 2 i
EHE BRI OMTIR, BRLN . i B XIRR BseE
i ERIE MV, R BRE Y, B2 B, G

(1. S ER AR EE AL E, ek, bt 1007815 2. JUxto s ., Jbat 1014005 3. J ARE P65 BT
AWFFEBE, T &) M 510080)

BB BOCRMONE ] DATEEOR A B B0 45 8 1 A P S BRI LR A, TR R LA T
ANFIFPZER GRS HAE A A U R AR B E AR TR, FEA T AR, 18
LS SRR TR, PR T LSO CHY R BEA AR ) 5 E S AR AL RO B BRI . 5
FARSHEOCH ., BESGRO AL AR R 1) 3 1 S B S B 7R b A R T RE IR B R SO LR AR,
AN, FSHOCHR AR R B R 2 45 I R I 0 . AR IR . X LERV FHAG T
SETHETRTEEANKRE . HHE BSOS & T i, A 38 5 fBolBe i
I = W, HHITIRMKEh RS, AR A R A SRRz, EREARE. RS
HOCEA SRR R TR A E R HLMTE (~200 pC) IAEHER (~200 MeV) #8-5SCIRET AR LR
WIEy, TR I8 AR e SO AL, A 21 ) e B AT e T SRR AR (~500 pC) . FRATTHY A LR
TEAR PSR ROE K R R 3, el TR ARGl Jy2pad R AN R T BAR S e I (4 8 24 A,
[ELRPS PNGER G R i DT e TR 5 5 S

KW BOCRIINE; KEEE TR HIR0E WEEBY: AIRE R
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POEIRh F B T TN 6T R 55 5 Z 18] B R B

SR I2, BIES, (RRE S, B 13

(1. emtRzYspe, dbat 1008715 2. HPEFFEBE IS Y BFTFT, JLaL 100190; 3. JEmt#otimsE el .C, Lat 101400)

BSOS OIS B A B TR A R KB T — FREIR RO B R . AR SO
F T WO B AR EE M6 TR PR, E A TRE S SR G AR SRR . R
MATAUERI, W B W I 25 540 5 R G T Y BB RN 85 FE M TAPAE R R R BBt 1 E 2 A TS
N, MHRAEG TR T BE XK. b, BOCRB ML (CEP) X &y 255311 i) I il 1
A, BT RE Y 25 (BRI A 1) 1 3 K S 1 R G S S5 A0 CEP iRk 2
BOCTRRATFERIE T, XHAEE MR8 Tz o7 (QED) . B PRIEOE Y P i RE S I 2 KA
Py B S U ) A T HAT T L

RG] WESEH; MRS SPGB EBOUME; PIC i)
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ET B TR KA kb =407 R
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% ZE: This study systematically investigates the intrinsic dechirping mechanisms of electron beams
in both laser wakefield acceleration (LWFA) and particle beam wakefield acceleration (PWFA). We
classify these mechanisms based on the depletion length of the driver, the distance over which the energy
of the driver is significantly depleted in the plasma. Under optimal conditions, injected electron beams can
experience multiple dechirping processes within the wakefield. Through particle in cell simulations, we
show that both in LWFA and PWFA, the root-mean-square energy spread of the accelerated beam can be
decreased to 1% level through two dechirping events as the driver depletes. Our findings highlight that
matching the depletion length of driver to the characteristics of wakefield is crucial for generating

quasi-monoenergetic electron beams.
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$  Z: Large-angle stimulated Raman scattering (LA-SRS) in a longitudinally inhomogeneous
plasma with a transverse density modulation is studied using a three-wave coupled model and numerical
simulations. The simulations show that the scattering angle of SRS in a longitudinally inhomogeneous
plasma can be significantly affected by transverse density modulation. Under transverse density modulation
conditions, the laser focuses into underdense regions, owing to the transversely modulated refractive index.
The angle of LA-SRS, neither a purely 90 ° angle side scattering nor purely backscattering, is almost
consistent with the specific angle at which the density inhomogeneity vanishes. In modulated plasmas, the
nonuniform distribution of laser intensity shifts the regions of scattering and gain compared with those in
uniform plasmas, ultimately affecting the laser transmission. SRS is suppressed in weakly modulated
regimes, whereas it is enhanced under strong modulation conditions, and a theoretical criterion
distinguishing between strong and weak modulation is established.
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Spin-Polarized Condensed Plasmoids in Radiation Reaction
Dominated Magnetic Reconnection

S

(1. HPEREASY IR AT, d6at 100190)

f  : Transient plasma evolution with spin polarization dynamics in radiation reaction dominated
magnetic reconnection is investigated using particle-in-cell simulations. We identify a condensation of
plasmoids accumulated into multiple tiny islands within the reconnection layer, where electrons are
strongly polarized while emitting energetic gamma-ray photons to undergo radiative spin flips. Nonlinear
analyses elucidate that the condensation is caused by a spiral attractor appearing in the electron's phase
space due to radiation reaction. The spiral rotation and contraction of the attractor leads to the electrons'
polarization being almost instantaneously parallel with respect to the magnetic field, which results in a
gamma-ray emission with an anomalous linear polarization perpendicular to the electron's moving plane.
Our studies with around 10'© G magnetic fields demonstrate that spin-polarized condensed plasmoids may
be realized in extreme power laser facilities and intrinsically exist in extreme astrophysical reconnection

scenarios, potentially explaining atypical polarization features in observed high-energy cosmic radiation,

X 481H): magnetic reconnection; spin-polarized plasma; radiation reaction.
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i B : The vortex structure and the entanglement characteristics of the created particles are

investigated in multiphoton pair production in circularly polarized field. It is found that the particle
distributions at different spin projection can be understood via effective magnetic field. The topological
charges are associated to the pair orbital angular momentum, and are dependent on the pair spin. For
multiphoton rings that dominate pair production, the relation between the absorbed photons and the
topological charges can be understood via energy conservation. At small momenta, the contribution from
assisted tunneling cannot be ignored. The entanglement exhibits local maxima at large phase uncertainty,
and its behavior shows a strong dependence on momentum that arises from the increase in orbital angular
momentum modes at different momenta. This work will provide a useful reference for the pair production

research with respect to vortex states and entanglement features.
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% Z: In the present work, we investigate the excitation rates and population dynamics of 2°Th

nuclei induced by inelastic electron scattering, focusing on how electron energy, flux, and ionic charge
state influence the excitation process of the nuclei. Using the Dirac Hartree-Fock-Slater method, we
calculate cross sections for both the isomeric state (8.36 eV) and the second-excited state (29.19 keV) of
229Th over a wide range of ionic charge states and electron energies. Our results demonstrate that these
factors significantly impact the nuclear excitation efficiency. The effect of indirect excitation through the
second-excited state on enhancing the accumulation of nuclei in the isomeric state cannot be ignored. By
applying rate equations to model the temporal evolution of nuclear populations, we show that under
optimal conditions up to 10% of 2Th4+ ions can be accumulated in the isomeric state. These findings
provide important insights for optimizing electron-nucleus interactions, contributing to the development of

229Th-based nuclear clocks and relevant precision measurement applications.
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