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Abstract

For SuperKEKB, the laser employed to generate electrons can produce mJ-level ultraviolet light and has been operating
flawlessly on the Linac for several years. To diminish the emittance of the electron beams, it is imperative to reshape the
laser pulse cylindrically in three dimensions using an adaptive optics system. With the incorporation of Diffractive optical
element (DOE), the spatial profile shaping of the laser has been effectively achieved. However, in the pursuit of low-
emittance beams, temporal profile shaping assumes a more significant role than spatial profile shaping. By capitalizing
on the group velocity mismatch between the two different polarizations of a birefringent crystal, a series of pulses can be
assembled into the desired temporal pulse shape. Consequently, a coherent pulse stacking process is employed to shape
flat-top temporal laser pulses.
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Figure 2: Stacking of replicas of the Gaussian input pulses.
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Figure 3: Auto-correlation of the amplified laser pulse
without and with grating pair compressed.
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Figure 4: The setup of the single birefringent filter.

PASJ2024 WEP062

T 7 A N—HEEDOERSY TlX, ALY FIVIEE K
T D IO BTk 25X E L TV D (Fig. 1)e 2D
[l HTH& -5t D FERE A 260 mm #EMMEE D Z & T,
IV AMG Z B NV AT LT, D%, 2LV AA
Ko TR,

Figure 4 1%, 7V AIEILER DR EE R L TUND, 2-OD
@36+ (Polarizer 1 & Polarizer 2) D EIZ, 19 mm @ Eiiif
BIEPT YVOu S ELE S LTV D, Bq. QIZHESE,
Y VO i fi D [RI#5 A % 45 FEIZFEEL, 2 D DR IEESY
NEFREEIC 2D K OIS Lz, ZoREICKy, B
FRNIZ SV ADEREEIZT T v M bd N, E
BRIZ SIVARS 2 T DR AT KIS TT Ty
FDONRTUANT DN DD, T D=8, TR DB
F&r VAT U T, YVO, i f il o £ BE A2 TGRHE 5
LHMED D,

INNVARZ XTI LA T XX —a A 80%LL F
W22 D72 b —BDT7 AN — R g &/ VAR
X7l SOA 7L AE Y H—DRIIZHE AL, 7 UL AT X
N —ZME LT, ZOBMOEIEZRIZLD, AT
IV — D REMN, il 72 VAR EHERF 52
LINTED,

34 L—H—HIERR

PSIVARL X T DN RAERRGET B T8, Fig. 2 O
HIEER UM T, NAYAG ERBENE % D/ )L AD K
ML H CAH B EZ W CTHRIE LT,

Auto-correlation of Al laser T T 7
() =8= without YVO4
(b) == With 19mm YVO4
(¢) == Pulsc shape by Simulation

Intensity [a.u.

-70 -60 -50 -40 -30 -20

00
Delay [ps]

Figure 5: Auto-correlation of the amplified laser pulse
without and with pulse stacking.
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Figure 6: The setup of the slit in the chicane.
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