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Organic materials (Resin, Engineering plastic) : light-weight, low-cost, high-functional
Recently, the use of organic materials has been increasing.
Processing methods : Machining, Molding, Laser processing (CO,, Fiber)

These organic materials have vibration
absorption in the mid-infrared region Peak®: 5 declination of side chain methyl group
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However, there is no database of easy-to-process wavelengths and required laser power.
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Main high-power laser in MIR range is CO, laser only
— Insufficient understanding of basic phenomena required for processing

A tunable high-power laser is required to create a database for processing!

Project theme founded by NEDO (Ministry of Economy, Trade and Industry)
“Development of high-power mid-infrared lasers for high-efficiency laser
processing utilizing photo-absorption based on molecular vibrational

transitions.”

KEK’s mission
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2. Creation of processing database
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Beam Energy 17.5-19.0 MeV
Injector Energy 3.0 -4.0 MeV
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Beam parameter Undulator parameter
e Energy:17.5-19.0 MeV  Type: APU (Planar)
e Bunch charge : 60 pC « Gap: 10 mm (Fixed)
* Repetition : 81.25 MHz e K:1.42

e Bunch length: 0.5 -2 ps (FWHM) < Period A, : 24 mm

* Energy spread : 0.1% e Totallength : 3 m

e Norm. emittance : 3 x mm mrad * No. of Undulator : 2
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Pulse energy of cERL-FEL
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Parameters of cERL-FEL

Target Present
Beam energy 17.5 MeV 17.6 MeV
Beam current (ave.) 5 mA Burst mode
Bunch charge 60 pC 60 pC
(BFlilr\]ﬁ_thISngth 0.5-2 ps 3-5 ps
sr?;:?;:iéeeg ~3 . mm mrad [3-10 x mm mrad
Energy spread 0.1% ~0.3 %
Repetition rate 81.25 MHz 81.25 MHz
Undulator type Planar Planar
Length 3m 3m

(period x number)

(24mm x 124)

(24mm x 124)
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Number of units

2

2

O COHETEH T

FEL wavelength

15-20 um

11-20 pm

Output power (ave.)
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several-ten mW(*)
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