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The development of compact green laser for laser ablation on organic

superconductivity transistor
Lihe ZHENG, Takunori TAIRA

Laser Research Center for Molecular Science

This is Lihe Zheng from Taira Group.

Laser ablation is an interesting and cutting—edge topic for the ON/OFF switching of organic superconductivity
transistor. The collaboration work between Prof. Hiroshi YAMAMOTO and Prof. Takunori TAIRA is targeting on
a stable and compact sub—nanosecond passively Q—switched green laser for laser ablation. With the help of the
Equipment development Center (EDC), we developed a stable and compact green laser head with length of 35 mm.

The design of the stable and compact green laser head include two parts. The first part is a monolithic 1064 nm
laser generated from a monolithic YAG/Nd:YAG/Cr*:YAG/YAG crystal. The gain medium was a [100]-cut Nd:YAG
crystal. [110]-cut Cr*:YAG crystal with initial transmission of 30% was used as saturable absorber. Undoped YAG
was used as heat sink. The output coupler with transmission of 50% was coated on the end surface of Cr*:YAG
crystal. A fiber—coupled 806.6 nm, QCW laser diode with output power of 30 W and pump pulse duration of 245 ps
was used. The pump beam was focused into 1.1 mm spot . EDC helps make the cavity holder for above mentioned
experiment.

The second step is to mount a nonlinear frequency doubling crystal LBO ( § =90° , ¢ =11.4° ) in the setup.
There are three issues to be considered. (1) The first point is the position—shifting of the springs which causing
the mechanically unstable performance in a long—term test. EDC helps make a side plate which is efficient in fixing
the crystal holder position. (2) The second point is to fix the LBO crystal holder as close as possible to the 1064
nm cavity. Previously the LBO crystal holder was fixed on a separate base plate with a front/back screw lock.
Meanwhile the separate base—plate was mounted to the cavity holder which brought unstable performance when
regulating the angle of LBO crystal. EDC considered a second side plate and cut the front/back wing for screw lock
which saved space. (3) The third point is to connect the LBO crystal holder vertically to the 1064 nm cavity while
the angle tuning for LBO is still available. EDC handled it with a side plate for the connection. The LBO crystal is
with size of 5 X 5 X 15 mm?® and it leads to output energy of 150 pJ and peak power of 0.56MW at 532 nm. Beam
quality was measured with M(x) square of 3.46 and M(y) square of 2.75.

We appreciate the help from Kondo—san, Mizutani—san and other members of EDC for the great support of the

work.
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