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OUTLINE SIMULATED PULSE-BURST LASER TRAINS
Based on available mid-IR CO, laser technology, we propose a novel architecture for a kilowatt- ] . Figure 2. 100-pulse laser trains with 7,=5
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for conversion to such ICS sources, including DAFNE synchrotron storage ring and CBETA g . 100 pulses in a train. Right: temporal
energy recovery linac. The expected ICS performance parameters are compared with earlier i . ?nvetlol?es for the 1%, 50 and 100™ pulses
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proposals where the same accelerators have been paired with near-IR solid state lasers operating R — |
at a multi-MHz repetition rate [1,2]. A considerable increase 1n acting laser energy attainable 1n - )
our scheme, combined with an order of magnitude higher number of laser photons per Joule of p
energy allows maintaining a similarly high average flux of produced hard x-rays while the peak PERSPECTIVE ICS SOURCES BASED ON DADONE AND CBETA
flux and brilliance will be ralseq by three-four orders of magnitude co.mpared.to schemes ACCELERATORS
based on near-IR lasers. Operating at 50-500 keV photon energy not attainable with | . . |
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from a single x-ray pulse. | ASER ARCHITECTURE ERL) paired to either an NIR solid-state laser or an LWIR CO, gas laser.
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Figure 1. Principle optical diagram of an LWIR laser system and an ICS interaction region (note that pulse duration is measured at g 10 ------ - Eéfﬁl]% ;
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%0 content (%) 43 43 43 47 £ N -
Discharge voltage (kV) AR 70 160 300 2107 ;’ e s
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Wall-plug power (kW) S 13 30 x 2 160 < 2 Figure 3. Positioning ICS sources CBETA-9um and DA®NE-9um in terms of their peak brightness in comparison with 3™ generation
Synchrotron Light Sources and ELI-NP facility.
* A seed picosecond pulse is sliced from a multi-ns CO, laser oscillator output by a semiconductor REFERENCES
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* The 100-pulse output trains with 200-mJ/pulse produced at the 150 Hz repetition rate are focused onto CONCLUSIONS
the counter-propagating synchronized electron beam. The proposed laser system, combined with DA®NE and CBETA accelerator facilities, will
* A few-millimeter-diameter central hole 1n the focusing mirror for the e-beam transmission, which enable ICS sources where 102°-102! ph/(s‘mm?-mrad?-0.1%BW) peak brilliances at 50-1000 keV
proved not to affect the focus quality and has been routinely used in the ATF’s ICS experiments, photon energy range can be achieved that is comparable or exceeds the capabilities of

allows us to put the OAP mirror at the exact counter-propagation geometry to maximize the efficiency  contemporary synchrotron light sources (SLSs) at hard x-rays (see Fig.3).
of the laser/e-bunch interaction.
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