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Repetition rate limitation
Thermal lens in amplifier can focus high quality beam easily -> Optics damage

We evaluated thermal lens effect to avoid the optics damages

Thermal lens estimation result Construction of 100 Hz system

100 Hz system setup /=25 mm | Composite focal length
Parameters 100 Hz f,=150mm [,=-100mm [ F=-0.60m v
' adjustable
Probe beam Nd:YAG rod Sensors (This work) (Faraday rotator 0.6m
Medium : Yb:YAG laser ~ Pumping duration : 250 us CMOS camera P | = » —et
Wave length : 1030 nm Pumping energy : 1.5 (CM0s-1202, CINOGY) ' Loamm J
Effective pulse length 2us  Pumping rate : variable Shack-Hartman sensor
p gth 2 ping i 270 mm 30mm Mt Jo- 2.4 e Beam expander 1:2
(HASO 4, IMAGE OPTIC) 10 Ha B :
[tomentional) d.=24mm f,=61m
) . 3 Incident
Delay time dependence caused by QCW pumping fo Nd:YAG rod | : ——— == =0
1.E+04 - cutput [ |
*Rod NSRS (LM55) Somm 126 mm w7 420mm 1
~ LE03 +Rod Nay 1/ 10HE (8105)
£ XRod Ne@/@le [Shi-k-Hartman sensor) Output 45cm
e *Rod m_;,mm {Shack-Har tman sensor) :
g Y D
Z LE D o Pumping LD -
g <+ Pumping 6 kW /1.5) Fiber-coupled LD
= 1.E+00 s I c : : Pumping light:
o R E 808nm / 150W
-500 -250 0 250 500 ] 2
Delay time At (us) £ ° e
E g Fiber-coupled LD
-> fn does not have significant time dependence Eg Pumping light:
Bz 808nm /150W
Repetition rate dependence €z Beam shape
Thermal load P, (W) Conventional foo Hz
0 20 40 60 100 Hz operation Result
1.E+02 -
« Rod No. 1 (CHOS) o
= * Rod No.2 (Shack-Hartman sensor) Gain Average Pulse  Peak g
= 0 Rod No. 2/Vertical plane (CHOS) aperture power length  power -3
5 LB ~ Rod No.2/Hor izontal plane (CHOS) 430 ps| 0. 4 PW/sr/cm? 3
e 6mEe —cCalculation - > 2
5 N cm Hz 700 ps (| k 18 PW/sr/cm: S
- This work Yes 100 Hz | 190 m) Slow 470 ps lﬁk’n PW/sr/cm? H
£ 1.E+00 |z
o - . o
£ 06m Conclusion e
) We achieved 100 Hz, 190 mJ and 11 PW/sr/cm? operation within A3 size j ;E)
B0 0 0H g5 50 75 100 125 footprint by analyzing thermal lens of the Nd:YAG rod in the amplifier and E
S . 2
Repetiition rate (Hz) optimizing optics. £

->f,, at 100 Hz operation : 0.6 m




