Session The 85th JSAP Autumn Meeting 2024

[ Oral presentation | 3 Optics and Photonics : 3.6 Laser processing ]

& Thu. Sep 19,2024 1:00 PM - 4:45 PM JST | Thu. Sep 19, 2024 4:00 AM - 7:45 AM UTC yirg:y) (Exhibition
Hall B)

[19p-B2-1~14] 3.6 Laser processing

Takashi Nakajima(Kyoto Univ.), Hiroaki Nishiyama(lLfZ X)

® English Presentation

1:00 PM - 1:15 PM JST | 4:00 AM - 4:15 AM UTC

[19p-B2-1]

Ring-shaped gold nanocluster array fabricated by CTAB-assited fs laser near-field reduction
Oshi Bai', 0zasa Kazunari', Koji Sugioka' (1.RAP, RIKEN)

1:15 PM - 1:30 PM JST | 4:15 AM - 4:30 AM UTC

[19p-B2-2]

Structure estimation based on scattered light image of nano-periodic structure
using deep learning

O(M2)Ryota Masuda', Yoshio Hayasaki', Satoshi Hasegawa' (1.Center for Optical Research and
Education, Utsunomiya Univ.)

1:30 PM - 1:45 PM JST | 4:30 AM - 4:45 AM UTC

[19p-B2-3]

First-principles calculations of energy transfer from femtosecond laser pulse to amorphous
silicon

OEiyu Gushiken', Tomohito Otobe2, Mizuki Tani2, Shunsuke YamadaZ, Kenichi Ishikawa' (1.The
Univ. of Tokyo, 2.QST)

1:45 PM - 2:00 PM JST | 4:45 AM - 5:00 AM UTC
[19p-B2-4]
In-situ Observation of Ultrashort Pulsed Laser writing of Type Il Optical Waveguide

OReina Yoshizaki!, Tomohiro Fukui’, Yusuke Ito', Junya Hattori', Yuta Teshima', Shogo
Kitamura', Naohiko Sugita' (1.Tokyo Univ.)

2:00 PM - 2:15 PM JST | 5:00 AM - 5:15 AM UTC
[19p-B2-5]
In-line measurement of structure using optical interferometry in holographic laser processing

Oren umetsu’, Yoshio Hayasaki', Satoshi Hasegawa' (1.Utsunomiya Univ. Center for Optical
Education and Research)

2:15PM - 2:30 PM JST | 5:15 AM - 5:30 AM UTC

[19p-B2-6]

Parallel Laser writing by photo-reduction-triggered nanomaterial deposition
O(M1)Hayato Sato!, Masaharu Aoyama', Hiroaki Nishiyama' (1.Grad. Yamagata Univ.)

2:30 PM - 2:45 PM JST | 5:30 AM - 5:45 AM UTC
[19p-B2-7]
Incubation effects near the laser ablation threshold of copper

OKeisuke Takabayashi'2 Tsubasa Endo?, Toshio Otsu?, Shuntaro Tani2, Makoto Yamaguchi’,
Yohei Kobayashi2 (1.Akita Univ., 2.ISSP, Univ. of Tokyo)

3:00 PM - 3:15 PM JST | 6:00 AM - 6:15 AM UTC

© 2024 |SAP



Session The 85th JSAP Autumn Meeting 2024

[19p-B2-8]
Thrust Force Characteristics of CFRP (Carbon Fiber Reinforced Plastic) by Laser-Induced
Ablation

OHiroshi Kasuga', Tomohiro Tsukihana', Hideaki Yamane', Katsuhiko Tsuno', Yutaka Nagata®,
Norihito Saito!, Takayo Ogawa', Satoshi Wada' (1.RIKEN)

3:15 PM - 3:30 PM JST | 6:15 AM - 6:30 AM UTC

[19p-B2-9]

Topological data analysis of the laser ablation process using persistent homology
O(PC)Hiroki Katow', Kenichi L. Ishikawa' (1.the Univ. of Tokyo)

3:30 PM - 3:45 PM JST | 6:30 AM - 6:45 AM UTC

[19p-B2-10]

The effect of beam shape on underwater laser-induced breakdown spectroscopy
OKota Tanabe', Yuko Yokoyama', Naoya Nishi', Tetsuo Sakka' (1.Kyoto Univ.)

3:45 PM - 4:00 PM JST | 6:45 AM - 7:00 AM UTC
[19p-B2-11]
Time- and space-resolved detection of micro/nano dusts during laser decontamination

Atsushi Kosuge', Keisuke Yamamoto?, OTakashi NakajimaZ2 (1.JAEA, 2.Kyoto Univ.)

4:00 PM - 4:15 PM JST | 7:00 AM - 7:15 AM UTC

[19p-B2-12]

Electrolytic performance of Ni electrodes textured by ns NIR/UV lasers
Siniya Mondal', Yoshiharu Uchimoto!, OTakashi Nakajima' (1.Kyoto Univ.)

® English Presentation

4:15 PM - 4:30 PM JST | 7:15 AM - 7:30 AM UTC

[19p-B2-13]

Laser Ablation of Copper using GHz Bursts of Green Wavelength fs Laser Pulses
O(P)Ashkan MomeniBidzard', Shota Kawabata', Kotaro Obata', Koji Sugioka' (1.RIKEN)

4:30 PM - 4:45 PM JST | 7:30 AM - 7:45 AM UTC

[19p-B2-14]

Fine line writing by femtosecond laser photothermal reduction deposition inhibited by
polyvinylpyrrolidone-added nickel glyoxylic acid complexes

O(M2)Minori Takahashi!, Phuong Nam Ha', Tomoji Ohishi2, Mizue Mizoshiri' (1.Nagaoka Univ.
of Tech., 2.Shibaura Inst. of Tech.)

© 2024 |SAP



19p-B2-1

SESSEICAMEFAUTPMARS BRTRE (2024 KEAVEEI2RBHEAVFMY)

Ring-shaped gold nanocluster array fabricated by CTAB-assited fs laser near-
field reduction
Shi Bai!, Kazunari Ozasa!, Sugioka Koji'
Advanced Laser Processing Research Team, RAP, RIKEN

E-mail: ksugioka@riken.jp

Gold plasmonic superstructures consisting of nanoclusters were fabricated by
femtosecond laser induced near-field reduction [1, 2]. To control the morphology of
nanocluster, hexadecyltrimethylammonium bromide (CTAB) was used in the laser
induced near-field reduction, resulting in successful fabrication of a ring-shaped gold
nanocluster array as shown in Figure 1. The size and morphology of ring-shaped
nanocluster can be controlled by adjusting the processing parameters, including
reduction time, laser wavelength and concentration of CTAB. Generally, the
nanoclusters created with irradiation time of 10 min contained ~10 nanoparticles with
a size of ~20 nm. The number of nanoparticles in nanocluster increased to ~25 by
extending the irradiation timem to 20 min. The experimental results have shown that
CTAB prohibits the aggregation of gold nanoparticles in laser near-field reduction,
leading to separated gold nanoparticles in a nanocluster and forming a ring-shaped
nanostructure eventually. In contrast, the bowl-shaped nanostructure was formed
without the CTAB. Owing to the enhanced electric field between the nanoparticles in
nanocluster array, the performances of surface-enhanced Raman scattering (SERS)
were evaluated by rhodamine 6G, showing high sensitivity and uniform enhancement

which were verified by Raman mapping.
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Figure 1. Ring-shaped gold nanocluster array fabricated by laser near-field reduction. The period
is 1 um with a nanocluster size of ~280 nm.
References:
1. Bai S. et al. Nanomaterials 2022, 12, 970
2. Bai S. et al. Frontiers in Physics 2022, 10, 917006.
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19p-B2-2 BESERAMBS AELIHAS HATFHE (2024 KRAY LED2RIBET Y T1)

REFEZRVET/ BHABEOREALERICH & I<HERTE

Structure estimation based on scattered light image of nano-periodic structure
using deep learning
FHEREF 7T 1 7 RBERR L2 — O(M2)EH FX, Bl FX, RAI 8L
Center for Optical Research and Education, Utsunomiya University,
°Ryota Masuda, Yoshio Hayasaki, Satoshi Hasegawa

E-mail: masuda_r@opt.utsunomiya-u.ac.jp

Tz ML= =S RAZERRLG~BET 2L, b—F—DOER LY bEVERZREST
AR SND. TOT / JAEEL, fEaoRELAEREEYEDR L, 6 JOHKEIE~O IS
ZHRE LTERERED N TWS. LarL, T/ BSOS, L—F—ME T A
— ZOM I DR, BRI ORIEE Gk 2 B L VBT D70, LELTAMNHEEL
V. ZOMEORRICIE, =PI IRIER S v S 2 2 0% (In-situ) TEIHIL, L
— PPN T A =2 22 OWMERET L LA THS. LavL, T/ BHEED RE S13oE0
WRU T CTh D720, MPHFIETIIBRITCE T, EEMEFEME (SEM) 2 V5 Z & —RIT
B, BZERE T CTOBMNALETHY, In-situ TOREBRIZITRENH - 7.

AWFZETIE, vV a CERRERICER S T S OBELE (7 — U = 8#) @iz A
HEL, S/ EEED SEM g & )T HREFEET VOME LT . REFEEET VTR
CGAN (conditional Convolutional Generative Adversarial Network) z M7=, ZOFIEIZ LY, In-situ TD
T/ G OHEEN FTRE L i, FTEOT ) AHIEL /LoD L —F =/ T X —FZ Dl
WAL DT R D

IELOIL, BEFEOAIMEEZ Y I 2L —a  THRIELE. K 1@)i%, T/ BRSO SEM i
D7 — ) GG 2R T ARG, ) 3 BRSO T = A MR L — P —FS (2R 1030nm,
7L A g 150fs, L —H— 77 0.81mW, 0 i L &3 10kHz, AEA#EE 0.3mm/s) (2 KV ERi S 7.
Fio, 7=V ZEWERITEERIC LV GO, 20T —) BB, FERASORETEE
THASATENT. Kb, THlsne) / EEEED SEM B4 ~7. fRELY, REFEOR
IPEDHERR STz,

(a) (b) ‘ \L:.; S—

1,00kV 20.5mm~x10.0kUD

Fig. 1 (a) Fourier transform image of SEM image of nano-periodic structures. (b) SEM image of the predicted

nano-periodic structure.
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Tz LbpL—F—RIULANLTEILIFZFRAS)IIAD
IRILF—RBITOE—REHRE
First-principles calculations of energy transfer from femtosecond laser pulse to
amorphous silicon
RREEL !, BBt OM2) EERER L, Z8E(C 2 AKE 2 ILARN 2 RNIE—!
The Univ. of Tokyo !, QST 2, ° Eiyu Gushiken?, Tomohito Otobe?, Mizuki Tani?, Shunsuke Yamada?,
Kenichi L. Ishikawa!

E-mail: Gushiken-eiyu20003@g.ecc.u-tokyo.ac.jp

BEANVAZL 27 7 b= a IR B e A TR E I LA ARl 5720, < D13

APEBRBRICHEA SN TV D, B UV R 2 5 RIC BET92 & MR R GRS K % & Tl
EAET, HEOYBERBREZ R THETUEENEZ 5, 7V AR REWVGEITIET 7
L—ya VAR DD, ZORERBOFEE TIET LT 7 AMEg EDOIET 7 L—1 3 VBN
AT D[L2], TENT 7 AWE & NCOMBEAEH~OBRAITEE VA L —3 — I T FE o S ERfi#
HIZBWTEHETH D, AR TITRITHRICL D KRBT EL T 7 22T V&S LT, H—R
A T1ETdH 5 B E LB £ PG (Density functional theory, DFT)IZ 553 & f &b 2470, £ D
WEZ MG+ %, £72. B b A —3—8 L% FV TR RIEAE5 2 IR B SO 3 (Time-dependent
density functional theory, TDDFT)IZ}S3& 7 = A L —P— SV A FOT /LT 7 ALY 2D
S RV X — RN &2 R 5.

BEB I SRR T vy v E RV TEIIFEICL Y . EREEZRSBRT LT
ENT 7 AV A ORFEENPELITWA[3], I OKHUEE T /L (4096 Ji1)0 HALE D1
Hh St 2 LAY S L Tk ; Radial distribution function (RDF)

-+ Experiment (Laaziri et. al. 1999)

o — R \ N = e N 81 —— sample! atoms

B HERT S MBS RS DFT BT L o it R & ol
—— sample03 (512 atoms)

B b Z1T o 72, 1 IS RE(LIZ L > THED 6 —— sample04 (512 atoms)

NI&Y T A OB B & ERIEA1 27T, =5
BonsEERy I VcEsoREEERmL ||
Do, RBWICIE—8T 5 enbhot, £72 5
TDDFT GG, =R/ F—RI BT HAS AT Y = 1 /
LR LIEEITEL . RSt A OHEC At 20 25 30 35 a0 a5 0

rA]
DT ENDbMhoT, Fig. 1: Radial distribution function.
23 3R

[1] J. Bonse, H. Sturm, D. Schmidt, and W. Kautek, Appl. Phys. A 71, 657-665 (2000).
[2] C. Florian, et. al, Materials 14, 1651, (2021).

[3] V. L. Deringer, et. al, J. Phys. Chem. Lett, 9, 2879-2885 (2018).

[4] K. Laaziri, et. al, Phys. Rev. B. 60, 13520 (1999).
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(@)

(b)

Type I BABKE L —FEEAHBREOERNRE
In-situ Observation of Ultrashort Pulsed Laser writing of Typell Optical Waveguide
RXBREIL' OFM hinvig', M2)EH X', FEk a0, BRE £d', M) FIR EX', M)
tH EE' £H EE'
Univ. Tokyo ! °Reina Yoshizaki', Tomohiro Fukui', Yusuke Ito!, Junya Hattori!, Yuta Teshima!,
Shogo Kitamura', Naohiko Sugita’
E-mail: r.yoshizaki@mfg.t.u-tokyo.ac.jp

FEWIA BN O S K ITR A 2 o B 2 — & TOVE AW 005 AR IS MBI R T
b5, XAYESR, K7 EOBFBWAMEICIL, BRIV A L—3 (USPL) BURIC X 2B KT

B CEREBRIIEMEICEZ AT, MEIOTEL T 7 ZEICHE S OFT A CESEH ORI R %
HIN & 20 TN O SRR T ) S MR R 2 A L TV 2 (2] (BB R D=1
T A—=H DEHELD R BN TWD[B]H DD, REZD/RT A —F THFEFEOBERIMEL 72
LNFH LTI, £ 2 CANRITE R T OSRERZ 2 AW~ THEZIAL, Type IRDEH
B AT BT O ELEEBIZE LOGER AN T, I 7 e 2RO THRE L~ 7 v 2l m o
WEEPERE (IsiRRR) OBREZM LT T 5 Z &2 BT . & 1030 nm, /L A0E 10 ps, 7S/v
AT FILF 6 u) O USPL IZZEMEZEFES (LCOS-SLM X15213-03; #eAR7R b =7 ) CEREILEH
E & dum RO RIS 5303 2 280056 S 41, 20 [5O3 L o AT a Ka D 200 pum NERIZEE
SN, MIBOBFTRET~ v Y = X =TI Tl S e, R EZ AL 2L
p um B2 82> LEE 5 8] USPL % FRET L 72 BR O JE ST 28L& % Fig. 1(a)(b)\Znd. Fiz, 7L X
MIF@2S pum & 720 K 5 ICEEMHTL—H % 1 kHz CHfHRA 925 2 & CHRER K ZHIEL, FEMm
L7-fE 5% Fig. 1(e)RT. d=16 pm (2B W T L —HF DO RBFRIEL OIS T, SE 0L
TR EEMOFRIBICE N THEITERNS EH L COLSEETF 2R TE 5 (Fig. 1(a)bl)). —F5
d=24 pm (2B W CTHRETIHEIT RN EF LTy (Fig.l (b3)). EXIAE I EEIE K IR0
T, d=16 um TIHEPLEOM ORI TIREI I, BIHEID 6 dB/em TH D (Fig. 1(cl))

DIZHKFL, d=24 TIIAEPSLE O TIRES L (Fig. 1(cd), BEHRRANKE V. BN LE
HiES BT 5 2 E MR EZ IR T 59 A TEHETHD Z LR TE .
Ist 2nd 3rd 4th 5th ] Fig. 1 (a) Refractive index change with

i § < multiple shots with the irradiation
' ' o ’ ¢ y 3} ¥ 3 spacing d=16 pm and with p=1.5 pm. (b)
‘ Refractive index change with p=2.0 pm
at the white dashed line in (a). (b1) d=16
pm, (b2) d=18.4 pm and (b3) d=24 pm.

i il | =5y () Field distributions of waveguides
| g;g written with (c1) d=16 pm, (c¢2) d=18.4
‘n —si pum (¢3) d=20 pm and (b3) d=24 pm.

[1] F. Chen & J. R. Vazquez de Aldana, Laser Photon.
Rev., 8(2),251-275 (2014).

[2] A. Okhrimchuk, et al. Opt Express
20:4:3832-3843(2012).

[3] S. Nolte , et al. In: Commercial and Biomedical
Applications of Ultrafast Lasers IV. SPIE, 164-171
(2004).
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ROTS374 99 L—YF—MIIZEFTEAFBERERV-BEDA V5414 V&R
In-line measurement of structure using optical interferometry in holographic laser processing
FREXRZF TIT+VREERAR L2 — OH=F K B 5k BA)I 8%
Center for Optical Research and Education, Utsunomiya University,
°Ren Umetsu, Yoshio Hayasaki, Satoshi Hasegawa

E-mail: umetsu_r@opt.utsunomiya-u.ac.jp

HEL SV AL —P—=IZ KDL, 7YV AR, =¥ —, #0 IR LSRR E Setkx 21—
PRSI IN D, —IC, BROM T2 720 O 72 L — — B S oR%R I
X, KA N T vAGHINC L 280 K UERNVE L 725, AR TIE, L——BERE0R)
B BEFEEZHNE LT, b= L ENTEEDNTEFHI L 54 T A4 VR ZIT o 72,

7 x b MpL—Y— (R 1028nm, # 0 USRS 10kHz, ~Sv AlgE 150fs) 1%, <L
> A (20x, NA=0.40, f=10mm) ZHWTEE (R T4 RH T X) KmEIZELRI SN, BE)
AT —VIZEE S 7zil B2 B (100um/s) Lo L—W— L 2% BE425 2 & ¢, i
PERLE NI, MO THIC, L—F—IITHEICEY (17 b e rstoflEfH £ ¢, &
BtE AR T =Y TRENSE, ML/ EED 3RS BB CHl S 7.

Fig. L IZFEBRICHW IR E— 27— R T, &4 —5y MEBRIZE U T, ARy Mg

DOFEINT3 DD — LR Z =P TOHE SN INTIZEBNT, 7L A= R0 F—3 0.95,
HEWR 7 — VO EERENIT 1~5 1[5 E Sz, Fig. 21, Fig. 1 OF R ©— 22— N2 k0 &
BAIVEIEREIED 3 OBk 2T, R KD, WIHIORK ©— a2 = TRL NG, ¥
—7y MEIK &I U TRIRICED ROz, T, #—7 > MERkE oESFHmICE &5
TFE— L RY = O AR T- DT, TOMEERETD.

Target 1 Pattern 1 Target 2 Pattern 2 Target 3 Pattern 3

Fig. 1 Irradiated beam patterns corresponding to each target.
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Fig. 2 3D shape of the groove structure fabricated by each irradiated beam pattern.
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EEACEEREAV: L—VF—REBEELTOEXDIFIE
Parallel Laser writing by photo-reduction-triggered nanomaterial deposition
I KBRET * Ok B3 1 FiU BRY AL BR?

Grad. Yamagata Univ.%, °Hayato Sato!, Masaharu Aoyama?, Hiroaki Nishiyama®

E-mail: nishiyama@yz.yamagata-u.ac.jp

L — P —EEHE 7 1 2 AL, REIC L o THREME~ A 7 a " Z — U BT 2 FIETH 5.
LTI ESOWRL, BERk, Mb7e EORISHEIT L, HROER THFEHI /X — 2 A3
END. RA7atRIrTno7 LE T URTIETH D0, #AMEHTIEY) 22 I X
SR T DRI EHIIRE STV 5. Fx L, INETICEAHLTOZ I B TIIEE
AL LeT ki OEMEL Y v ZDOFICIR YA TE . 7 et RN BT L
bR, EEBEMEIZ T T, BN, JHEK, AEBRE, &1 Ry Mo SRR
PEMEHECO~A 7 a8 F — BN ARETH H. ABFFE T, [RERIEL Y vt 2 O FEHHE
R A BAE L, ZERDCAARE R 2 W 72BN S W TR 5.

JRE LT, 7V —r 7= b M L—Y— (FLbiR 517 nm, ~ VL RIE 88 fs) & Ao, Bk
L LT, REMRIEBSEIEMEICTH D Si02 T/ i 12353k L 7= AgNO3 A & 7=

B4 113, ZERDENARZE R 2T L C 10O AR y FEBR L, AT — VA TIHHIRICHE
B L72T A 28— ORFEWEHSE TH D, FEAR Y NEETTA VBRI NI L300
D, 72, T4 OHPLMEBHIB L Z50um THo7z. T4 VIEHOBLND, B—0OHEA
Ry FOEA LIRS, £T 4 0% Ag R—ZADaT L2 DT ki FERE) D72 DS ER
Wi 2 A LTz, fHx OB T A ANZHET 5T —[TH— ARy FTHIWEGE S IRIEFRS%E T
BV, FRHITHIEGEE A M B L7z, S B R HEAE CITE TR O L— W — BRE ki A3 2
REFN R LTS, S HIXWSIHEEREOFE & & B2, ZETICHRA PR L TV DHHE
TR & OBIRICOW T higm T 5.

Fig.1. Optical microscope image of line structures formed by parallel laser writing.
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19p-B2-7 HE5ME MRS AKE LIRS HETHE (2024 KkMAVLEN2RIFELYFAY)

FHOL—Y—F7ITL—2 a3 VRETETOEENDR
Incubation effects near the laser ablation threshold of copper
BMEXZE!, RRERXE? OBK £ &k B2 23 BX? & BXH?
WA B R ETE
AKkita Univ. 1, ISSP Univ. of Tokyo 2, °Keisuke Takabayashi'?, Tsubasa Endo?, Toshio Otsu?,
Shuntaro Tani?, Makoto Yamaguchi', Yohei Kobayashi?
E-mail: d8522010@s.akita-u.ac.jp

RSV A L —F—INTIIEEICHA SNIGO TE 20, SR EME « @SN T~
T, WECH2VHEBZOMFEZ BIFTHIEMTb T\ 5. ERWRL—F—IIToL <3~
NTFTay NTThbILTEY, REOKERMEIZY 2 v MzESLTIEEIR T T A2 ERHbN,
A FaX—a VHREMFTINDS. 4 Fa—T 3 VORISR CIEIERmH IR MBIZ &
DRI DR L — P —F R OPNEEE OERM R ENREIN TV LN, REHEROKRFT THD
[1]. 4 FaX—=vaijigniiznig, Yo7y ay MEEDOD L T T LT L A %
BelFd L, L/ INVATHIRICEL Z L2 EWT 5. B, BEEC»DN L VA L U%
DIELDEDFANIA »Fa—Ta COYBIEFAZRKR L TWLOTIERWNEE R, £
ZTEMBVIRL L— =2 W REDOT — X IUEEITV, R 21T 7.

BK-7 2B L 72 2565 5 81(20 mm X 20 mm X 10 um)Z 5412, MTHYEREE LTHRYIRL 10
MHz, ARy ¥ 1.9um, 7OV ANE 30 fs O THXRZ/ER LER L7z, ~/LvF 3> ML
BT DA rFa—a VHIRERKRT HI21E, BERR L OXBINEHEEL 22D, BERED
FREE A RFE D D7 OICERGETO IV AR REOIRE EAAT 2 5E7% L7, Fig. 1IZHE |
O IV AR EZ RS, 22T, IRE AL, 2OV AR RRICBREIC B DIREDO B —
JIRED Z & & (Fig. 1 BAKIZH) . ARy MEANV/NSWZ LIZHKR LTI v ay FE 100
2 v N COMRE EFOZEFTETEDE K Th H(KHFRED. AT, MxhREICT 5 iR 772K
Th 0 R 1358 K ITHARTRNZ &6, BUWUIEITE Z 67012 & bbb [2]. ik L 25
FHANCIE, MEEICER U CRE AL, KEOGRENME T2 Z L 2R LT, D581
EAToT. 2V AEE AT =T v ZCHIBEN L, T SRR O B YE5i B D IR 28 b 2 1 E
L 7z. Fig.2 fi ABRUZHBEEDN L & 723556 O SO R EE 28 A /- 97, RENIMEED B & 7 ] 2 .
Z OWEZ 3000 [FIERITT5H Z & T, B LA DOIX 6D E DM =157 (Fig.2). KREDT —#
DI=DOIZ, AR BRI HERE CTE 72, S TIE T — ¥ OfRIC >\ TR T 5.

[1] C. S. R. Nathala, et al., Appl. Phys. A 122,107 (2016). [2] T. Endo, et al., Opt. Express 31, 36027 (2023).

472 F A F — ]
i 5 & H 7]
5 - [ 2 ]
é 471 i ] S 1
= Number of pulses
< , . g ’
470 75 100 | ] = 25

Number of pulses

Number of pulses
Fig.1 The heat accumulation (a pulse duration of 30 fs, a repetition rate Fig.2 Distribution of number of pulses required for ablation
of 10 MHz, a spot radius of 1.9 um and a peak fluence of 0.42 J/cm2). (subset: a typical sample of single measurement).
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19p-B2-8 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

L—H—7 I L—2avIT&bRFEMHEEILTSRAF VY
(CFRP) d¥EHZFELERIE
Thrust Force Characteristics of CFRP (Carbon Fiber Reinforced Plastic) by
Laser-Induced Ablation
Bl O&RQ 4 AT 818 LR FoL 2H RE.
kB 21 Wk EAL NI 'K A gzt
RIKEN !, °Hiroshi Kasuga!, Tomohiro Tsukihana!, Hideaki Yamane?!, Katsuhiko Tsuno?,
Yutaka Nagata!, Norihito Saito!, Takayo Ogawa?, Satoshi Wadat

E-mail: h-kasuga@riken.jp

IR FE e .77 A5 >~ ~ (Carbon Fiber Reinforced Plastic: CFRP) X8 &> D5@sN 72417k T,
Z DM BHREED D MIZEFH H OBEMIC B EH S TV D, IEFETIEIRRBE~OFEA LB LT
REATOI, WhYAFHII (ARX—2T7T 7 V) HROXGIZH o TND, AN—RFT T
VRO 12 LT, V=P —Hl#EIC L 28EHELRH D, 77V ICL—F—2RELTT 7L
—va VERESYE, TREHE LTHNWD ZETT 7Y OMAT BT W & TS,
ARETIL CFRP ICT /B L—¥— (R 1064 nm) ZMH L, 77 L —va itk -oTHAELE
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Fig. 1. Relationships between fluence and
momentum coupling factor
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Topological data analysis of the laser ablation process using persistent homology
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TTL—va BT ARBENICEET S, T L— g VR ITE S ELHEHI RO E S
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L, 77—y a ViR OBERN LR EE AR N— 2 AT MARE R U —(PH) & FEEI D LA
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[1] D. S. Ivanov and L. V. Zhigilei Phys. Rev.
B 68, 064114 (2003). [2] H. Katow and K. L.
Ishikawa, Applied Physics A, volume 129,

165(2023). [3] Y. Hiraoka et al. PNAS 113
(2016), 7035-7040. [4] I. Obayashi et al. J. Phys. Soc. Jpn. 91, 091013 (2022)
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The effect of beam shape on underwater laser-induced breakdown spectroscopy
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Fig. L IZHW=FE Bty N7 v 7 2md, Ty 7 o =227 X a s Lo X2l Z LIk
DY T E—L% /[, F—Fy NI Z 7774 M @AW, F—F Y BRI T7 774 b
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AOTNE ORISR Sz, Thicxt L, =57y bBEOSA LR UK ST Ak
FREHE SRR S L, HOWIOKRE SIXE—LRICEVIEEAEED LR o1, 77774
R & & {2 IE Sz, KB TIEY v 7 e — AR OH ARV & 2 KIE0
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1
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Fig. 1 EBty v7 v~ " Fig.2 R—TYVIROMEE

[1] B. Thornton, T. Takahashi, T. Sato, T. Sakka, A. Tamura, A. Matsumoto, T. Nozaki, T. Ohki, K. Ohki, Deep
Sea. Res. Part I Oceanogr. Res. Pap., 2015, 95, 20-36.
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Time- and space-resolved detection of micro/nano dusts during laser decontamination
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SPMETH D720, =7y MHED DRSS E DRETZT TR, B~ A 7 vlt ) ROz
Bamy, RIKENT S ZE RBEICEETHD, LI RBERELERESERD,

AGEE T, HER I TR v B e
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WG UTEBRICRET D~ A 7 al) J Ky EEOREH decontamination
laser
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BAEEBEZMOIDDOFEEL LT a2l — L ik
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‘ R . . Fig. 1. Experimental setup for the detection
PUZBWTEEROL, #—7 v bhrbmEl (3 of micro/nano dusts with laser sheet.
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Electrolytic performance of Ni electrodes textured by ns NIR/UV lasers
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[1] Gabler, et al., Int. J. Hydrog. Energy 42, 10826 (2017).
[2] Rauscher, et al., Electrochim. Acta 247, 1130 (2017).
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Laser Ablation of Copper using GHz Bursts of Green Wavelength fs Laser Pulses
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2Department of Applied Physics, Tokyo University of Agriculture and Technology, 2-24-16 Nakacho,
Koganei, Tokyo 184-8588, Japan.
E-mail: ksugioka@riken.jp

In recent years, laser ablation by using GHz bursts of femtosecond (fs) pulses has become more
interesting to improve the ablation efficiency for practical applications [1]. For Cu ablation at the infrared
wavelength, however, the ablation efficiency by the GHz bursts was found to be lower than the
conventional irradiation scheme of single-pulse mode [2]. Meanwhile, a couple of groups has recently
reported that the efficiency can be greatly improved by increasing the number of intra-pulses to more than
50 at larger laser intensity [3, 4]. In this paper, we report that the green wavelength GHz burst mode can
significantly improve the ablation efficiency of Cu even at the much lower number of intra-pulses by both

experimental and simulation approaches with discussion on the underlying mechanism.

As Figure 1 shows, the experimental results revealed that by using the bursts of fs pulses at the 515 nm
wavelength and the intra-burst repetition rate of 4.88 GHz, better ablation quality is achieved. Furthermore,
the copper ablation efficiency is improved by a factor of 2.8 at maximum for 20 intra-pulses (P = 20)
compared to the conventional single-pulse mode. The simulation results of two-temperature model
suggested that the ablation efficiency enhancement could be originated from transient absorption increase
due to the interaction of subsequent intra-pulses in the GHz burst with copper melted by the preceding

intra-pulses.

Fluence (J/cm?)
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Figure 1. (a) SEM images of the laser-induced craters on the copper surface fabricated by the single-pulse mode (P = 1)
and GHz burst mode (P = 20) laser ablation at the same packet energy of 0.5 uj. (b) Comparison of the copper laser
ablation efficiency for a single-pulse and a GHz burst pulse irradiation at different energies.

[1] C. Kerse, H. Kalaycioglu, P. Elahi, et al. Nature 537, 84—88 (2016).

[2] K. Obata, F. Caballero-Lucas, and K. Sugioka, J. Laser Micro/Nanoeng. 16(1), 19-23 (2021).
[3] E. Audouard and E. Mottay, Int. J. Extrem. Manuf. 5 015003 (2023).

[4] M. Park, Y. Gu, X. Mao, C.P. Grigoropoulos, and V. Zorba, Sci. Adv. 9, eadf6397 (2023).
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Fine line writing by femtosecond laser photothermal reduction deposition inhibited by
polyvinylpyrrolidone-added nickel glyoxylic acid complexes
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Tomoji Ohishi2, Mizue Mizoshiri!

“E-mail: s213046@stn.nagaokaut.ac.jp

VA, BZEZ ML LS RMIERHENE LT, 7 =4 MY L—PEEMEENER Sh
TWo., ZHRET, ZHFRINUT LD FETCH HEZFH L CTeBMMSEE R #E S Tnd
23, THUHITANTHAES 7 AuR Ag LW ST BHERBIZREINTVA[,2]. 2L rERA%
Cu<° Ni 72 EO— IR EIBICHE AT 572012, Fox OWFFEIE T U 45 2V E(GA) & B e A A
7 HHWET = A MY L— UL ZAFFEREGE T ICE D fHA T ETZ[3]. GA @RESIERIE, &
JBHTHIRFIC GA BUAL 7258 cAl e U CTER T 2720, @REEMEH A 7 L L THEETHS.
AWFIETIE, K OBHIZE Ni XZ—2 255720, Sy v 7HlE L TR E=1rERr]Y R
(PVP)ZIRINL, TOWBEZHFHAE L.

GANi SR ZFARLI L, 2 7 /=¥ /) —)b, =X ) —)VIZIEfE L, PVP SEIRINA > 7 RSl L7z,
[FA > 712 2 mol%® PVP(Mw~10,000)Z A1 L, PVPIRINA > 7 2B L7z, AR L1 7 %
HITAER Ay a— L, A7 EREZEIE LT, R 515 nm, 7L AH0E 256 fs, # L
JEHEE 10 MHz D7 ) — 2 7 = 5 MY L—F SV R % A 0 7 SIS IRE L TN — o 2 i
L7z, ERL U722 — o OREIR 2 B TR EA T E - S EE(FE-SEM) THIZE L, Wik %%
T - SR EE(TEM) TS L 7.

112, WA > 7 & W3 — 0 ORI L O/ MRIED FE-SEM 8% /R, 3 COHH
ZAFITIB VT, PVP ZIRINT 5 2 & TRUMEZBA L7z, PVP EERINA > 7 O/ NRIEIE 4.9 pm T
HoT-DITxE L, PVPIRINA > 27 Of/MREIE 1.7 pm T - 7=,

212, N — WO TEM B84 %53, PVP BIRINA > 7 Z W2/ 88 — A TRiEE8 10
~“15nm FRETH L DI L, PVPIRINA > 7 TiL, Bifk 5-10 nm FE2E O/ IR T8 % < FAEL T
W5, WIMLIZPVP % v BV FHIE L TRY =V IROBAICHE S LIZEEZDND.
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Scanning speed (mm/s) Fig. 2 TEM images of cross-sectional patterns
fabricated using the complex (a) without PVP
Fig. 1 Effect of PVP on the line width of Ni patterns. (b) with PVP.

[1] E. Blasco, et al., Adv. Mater., 28 (2016) 3592, [2] T. Tanaka, et al., Appl. Phys. Lett., 88 (2006) 081107,
[3] T. Ohishi, et al., Mater. Sci. Appl., 6 (2015) 799.
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