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\ 6 « Powerful mechanism to boost photon
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 Compact Light Source
40keV X-rays from 50MeV electrons
While Sychrotron and FEL needs GeV electrons

 Quasi-monochromatic

f(mrad)

50MeV electron, A = 1um laser



tEZES ICS (Inverse Compton Scattering)
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 Small cross-section

0 = 6.65 X 1072°m?

1nC electron, 500mJ laser = 10° /pulse X-ray

to increace the average flux of X-ray

Fabry-Perot cavity and electron storage ring needed

X-ray repetation rate ~10MHz

flux ~101?photons/second

<— compact storage ring

:’_—‘ laser beam X-rays

laser  Fabry-Perot resonator

Physical review letters, 80(5), 976.
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* resonator, laser power stacked, Gain = — — Finesse = 30000

* high repetition rate, V¥ 10MHz, cavity size ~“few meters

* high demand for feedback electronics

Intra-cavity gain




NEES TTX (Tsinghua Thomson X-ray source) tAt
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TTX update to TTX2
* 4oMeVlinac * Optical cavity
e 1InC

* Electron storage ring

 800nm laser

* pulse energy ~500m)J
* pulse length ~50fs

e flux ~10%/pulse

collaborating with LAL




TEES ThomX project (at LAL) ZAZ

* 50-70MeV e flux 101t — 102 ph/s Applications:

* 1nC e 16.7 MHz . Rad!ography

e 1030nm laser * energy cut-off 46-90keV * Radiotheraphy
: * Crystallograhy

* 10k gain

* 600kW stored

Optical Cavity

b FE= S-band Linac




ThomX cavity

* Cavity length/ Freq = 9m/ 33.33MHz
* Finesse =42000

e Laser wavelength = 1030nm

* Input laser power = 100W

* Goal of stored power = 600kW

ThomX R&D Cavity

* Cavity length/ Freq = 2.25m/ 133.33MHz
* Finesse ~ 25000

* laser wavelength = 1030nm

* Input laser power = 40W
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ThomX R&D Cavity m‘

power inside cavity(kW)
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realized 200kW stable running for 30min

» power inside cavity dropped from 205kW to 197kW

» no unlock

» without alignment

» injecting laser power ~40W, gain ~5000



(EZE ThomX progressing ZO Ot
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» cavity-laser locking has been realized
* high power experiments in progress

J[400ms 2.50M5/s o 7 90.omv]
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TTX progressing
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e optical, electronic, mechanical components ready

ts start in July 2019

experimen



\i% 4%  SSMB (Steady-State Microbunching ) tz‘t
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P o N Incoherent 2 Coherent P o N{Z,
AAAL
. : : OB VAV
microbunching for high peak power ALY VD> W'
steady-state for high repetition rate
replacing RF modulation with laser modulation
/{m f1 laser modulator
RF Bucket { @ @ /3 optical cavity (;_;: — = :"‘r?:)
“‘?:ji—/“" w\ ,__,« j’—h\x_:; T electron storage ring
: Anr : radiator
_ radiation :f_‘_'__"___—_____
Micro-Bucket ARERLEELEE ! '@; = A H | | | | steady state microbunches
: : modulation laser
-':I-I!r.l.l.u:'r

high power coherent radiation with wavelength ranging from THz to EUV

Physical review letters, 105(15), 154801.



(EZE] SSMB (Steady-State Microbunching ) m‘
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example layout of SSMB storage ring lattice

» demande for optical cavity
* |aser stored power 1 MW

* J|aser linewidth < 10 kHz

Induction Linac >

> SSMB radition ~1 kW

» for example, EUV radiation can be

used for industrial lithography of

Radiator Radiation Mirror

Mirrer - chip production
f Modulator Modulator w
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optical cavity with insertions

slac-pub-17241
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» optical cavity for inverse Compton scattering

* ThomX R&D cavity realized 200kW stable run for 30min
 ThomX cavity realized locking with laser

* TTX cavity ready for experiments

» optical cavity for SSMB under design
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