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Introduction Production of ultrathin electron layers
* Generation of waveform-controlled single- or few-cycle electromagnetic pulses The shortest microbunch length parameters The starting parameters (FLASH 1I)
down to the extreme ultraviolet (EUV) wavelengths 1s of considerable interest [1]. * Thus far the shortest microbunch length was about 800 nm [5]. Parameter Valuo
* Generation of carrier-envelope phase (CEP) stabilized fs pulses in the VIS-NIR Simulation results of microbunching E-beam energy 1000 MeV
wavelength range is well established, however there are no reliable techniques E-beam intrinsic energy spread (1o) 0.05 %
avaﬂable for CEP control Of attosecond pulses’ ° We used the parametefs O.f the electron bU.ﬁCh Created by the E_beam Charge (total pulse) ~0.25 nC
* We propose a robust method for producing CEP-controlled half-cycle — accelerator of FLASH II in DESY, Germany. E-beam pulse length (10) ~ 30 um
tew-cycle pulses in the EUV-VUYV spectral range[2-3]. * In order to produce shortest microbunch length we used E-beam normalized emittance 1.4 mm mrad
- shorter laser wavelength: 516 nm, E-beam radius 80 pm
The proposed setup | Undulator period length 2.3 m
* The scheme of the proposed setup is shown in the figure below. - high modulator laser power, Laser wavelength 516 nm
. Method is based on - the undulator period length satisﬁzes the resonant condition: Laser power 10 TW
- ultrathin electron layer generation, V= 2y°\ Laser beam size inside buncher u. 0.7 mm
- coherent undulator radiation. 1+K%/2
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* We used the General Particle Tracer (GPT) [4] numerical code for simulation of i at.ld .the 2 p e.ﬂOd modulator undulator, where the magnetic field
microbunching by inverse free electron laser (modulator or nanobuncher distribution is shown in the figure below : . 2000
undulator). ——
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Calculation method of the electric field and results Generating circulatly polarized
attosecond pulses
* During the radiation process the acceleration, velocity and o o . .
position of the macroparticles were followed numerically by v 2 A B At E * We calculated the radiation characteristics using helical undulator to
taking into account the Lorentz-force equation: u r ; genetate circularly polarized pulses.
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Single-cycle circularly polarized attosecond pulse generation.
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A robust method for producing CEP-controlled half-cycle —few-cycle pulses in the EUV-VUYV spectral range was proposed
Shorter than 10 nm microbunch length can be achieved by using a two period undulator with high modulator laser power.

Since up to a few tens of nJ pulse energy can be achieved, these CEP stable pulse can be used as pump in pump — probe measurements ACkﬂOWledg cment
Generation of attosecond pulses as short as 36 as is possible by the proposed method
These pulses can be used as seed in SASE FEL

Using helical undulator for radiator it is also possible to produce circularly polarized pulses.
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