Discrete excitation of mode pulses
using a diode-pumped solid-state
digital laser
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General method of generating laser pulses is
by modulating the resonator losses
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Examples:

* Q- switched lasers L

* Active Mode locked lasers
* Passive Mode locked lasers
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General laser beam pulse profile of a pulsed
lasers
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Note: No laser has been developed that can generate
various controlled laser mode pulses. g
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There are many approaches to controlling the
mode inside a laser ...
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Spatial light modulator (SLM) beam shaping
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** Phase beam shaping:

A
Im

.0
_ _ _ 2\ _
) k/ Re ) \/ Re
| EEEEEE®R




Can we d§ hiNfeiilr anside/ibg lpeerm dibigdingpr?

Polarizer

SLM Driver

0O

PC1

Video signal

Monitor 1

Slide 6



Convé&itMnatrizrcaseyidg dresshaghaging

Monitor 2

SLM Driver

o |

CCD
o
N
N

350 -

Monitor 1

300-
E
S
2> 250

200 -

400 500 600 700 800

Slide 7 R [mm]



Experimental setup used to test the laser
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On demand customised laser mode
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Could the refresh rate also be used? Dynamic

beam shapes?
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Could the refresh rate also be used?

Laser Pulsing?
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Yes Laser Pulsing Is possible

High frequency operation Low frequency operation
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On-demand mode pulses is also possible

Continuous operation Discrete operation

Also continuous and discrete operations could be mixed
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Conclusion

* We have successfully developed a laser that can generate
on-demand laser pulses of various shape.

Future work

* Increase the modulation speed of the SLM beyond the
currently achieved pulse repetition of 5Hz.
* This will also reduce the currently achieved pulse length of

CSIR

our future through science

Sandile Ngcobo ~ sngcobo@csir.co.za

Slide 16 © CSIR 2016 WWW.CSir.co.za



Slide 17

The End
Thank You

Sandile Ngcobo

SNgcobo@csir.co.za

© CSIR 2016 WWW.CSir.co.za

GIR

our future through science



