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Temperature rise in water by a holmium YAG laser used for urological application
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Abstract

Holmium YAG laser2| X|& ZtE mtetstr| st o2 JfH|HO|M 7| 3 £F0M 2= AS5S BHSGUCL2) &
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MEM HOES2 e60Ci Ol del HdoA =5tA  2folN 32 dH0M FE AESts 2 JE2 1FHSIL,

LIEtLt= RSO 2 A|&7|¥ 92 Transurethral Resection of
the Prostate (TURP) [1], KTPEIO|X [2], Holmium laser
enucleation of prostate (HoLEP) [3]0| ULt 1 & Holmium
laser enucleation of prostate (HoLEP)2 HALE=MEMAN =,
KTR & 7|8 20N, HE+s & X=gel FHE Fot
FEHeE FHINMNL g0 Ee g ZIZ EfRX|
otot AMHM AL ThsSiCt ESE HICHES 37|12 2A 8Lo|
HEO0| 7tsstn =2]F0| Hof 2|50 2L}

HolLEP2| #& 7|™L2 Laser-induced cavitation(LIO)2 2
thermal effect?l cavitation22Z QIst mechanical effects
BE X2 QUCE Holmium Laser?t S0 QUJIE|H U=o

heated gas bubble2 TtS0{, &2 2o OFRE
DHECH4). 0|2 MMEl bubbleO| collapsedtt] EHo=2
1X+ 2%t o4t SHME THECH4).

F£9| 7Z|F™E Oolsiste HH3 57| M= =F
#HO|M2| thermoacoustic effectd CHEF HAXO|1 AME
fqe A7t a7=Ech 7|=of  ofst JRAEke &Y
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Laser-induced cavitation® &SI, UYMNMOZ AIESH=
HHYOAM Hzlof IE 2= 45 20tE HESIIX}; B}
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Holmium YAG laser (Holinwon prima, Wontech co., Ltd,
Republic of Korea) 2 ME[= FHH|EHO]E 7|ZZ High
speed camera (V642, vision research Inc, USA) @t Lens (24-
85mm, Nikon, Japan) £ O|&d}0, 50,000FPS (34 &= 80x108
pixels) &= EHISHACE Mot AHS 27| 2o 7ot
2O E A2 1use2 AHSIRACEL SA|of 20X E
ELERE AZlof et 2= 452 57| {8l E type
Thermocouple(STC-TT-E-36-36, Omega, USA )S A X|5} L},

ocoo=2 T

Thermocouple®| X522 013 mmo|H, #ZFFFO|
7tsst=E TS Perfluoroalkoxy(PFA)E ZEE|QUACH 2=
=38 ®%lE 0~1000 °C O|Cf =Y tzEs Q42A3D

(HDO6104A, LeCroy, USA)Z 100 MS/sC 2 7|23,

AHEEl mo|E{Q] A0l 37|&= 0.55 mmO|Ct o[ LHS
=M38t7] Q8 900-2600 nm  Photo detector(PDA10D2,
Thorlabs, USA)2} Absorptive filter(0.0094% £IhHE AtE3H0]

AlZHo| HE PowerE ZOISIRIL HY Eo=z 22
20°C, dedd Y 2&& 22°COo|tt

3. 44t YU EQ9|

Jg2 2olx Tl 2 ) &3 ZFoMe 2o|N oiEE
HoFn QCk 2o|x Z&0 7t MY Trigger2 R H

HO|M ZAF A|ZE 358.10(+1.20) ps®EO|N, FWHME

300.00(x2.00) psSZ LtERGICH O M, ZOf W&
1.77(x0.05) W2 Zolg|ict &l 19 B7|E A= Hardy et
al 201700 EIok AN LAHQ  overshot2 2
HOICHe6.
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+=ZO0|M oM " RZEato| Azlof ME 2 5™
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