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Formation of hydrogen molecular ions during the metal ablation by femtosecond laser pulses
(Faculty of Pharmaceutial Sciences, Niigata University of Pharacy and Applied Life Sciecnes,
2Division of Pharmacy,Niigata University Medical & Dental Hospital, *The University of
Tokyo) Tasuro Shirota,' Yasufumi Kobayashi,> OKennosuke Hoshina,' Kaoru Yamanouchi?

It is known that hydrogen atoms dissolve and permeate in stainless steel. From the viewpoint
of hydrogen energy utilization, it has been awaited to clarify the mechanism of the process of
the hydrogen atom dissolution and permeation. In the present study, we aim to detect hydrogen
atoms dissolved below and exudating from the surface of stainless steel, we irradiate the surface
of stainless stee (SUS304) with femtosecond (fs) laser pulses and detect ion species created by
the laser irradiation by TOF mass spectrometry. In the mass spectrum, hydrogen atom ions, H,
and molecular hydrogen ions, H," and Hs", are identified and their yields exhibit almost the
same laser intensity dependence as those of Cr" and Fe" of which SUS304 is composed. When
the target is heated up to 250°C to remove surface adsorbed molecules, only H", H>", and H;"
appear in the mass spectrum in addition to the metal ions. When the SUS sample is in advance
immersed into heavy water so that D,O is adsorbed on the surface of the SUS sample, no D-
atom containing ion species are observed, indicating that hydrogen atom ions or hydrogen
molecular ions are not produced from surface adsorbed H,O. These results show that the
recombination reaction of dissolved H atoms proceeds during the heating and evaporation
process in the vicinity of the SUS surface by the fs laser irradiation, resulting in the formation
of molecular hydrogen ions, H>" and Hs", in addition to H". Keywords . Femtosecond laser
irradiation; Stainless steel; Metal dissolved hydrogen; TOF mass spectra

KBETNAT VAR L, FBRT 22 ENMBINTWD. ITHFEDOKFET RV
X—HHOBLEND | Z DIKFEDOEAFIIE D2 B 5 )8 #5 ENFBLEENT
W5, ARWFSETIE, XT/VXﬁ@ﬁﬁﬁ%L@fbf“éﬁﬁﬁ%%%@ﬁ%ﬂ
BHHLOOBHLKBRFE2MHTHZE2AEL L, A7 L 2§ (SUS304) (12
lbhﬂa@v~#~ﬂwx%%%k/é%bt%ﬁ/@% Eﬁﬁ@&&MLto
HEAY MVIZIE, KEBRFA A4 H, BIO, KEDTA 42 H' Hy %, SUS
DS TH % Crf, Fe' LIFIER U L — Y —ghE KT S vz, REWED %
250CCMEBRE LT ¥ —47 v b TIE, @A A4 USME HY, Hy', Hy' O B 03B R L2 F
Wiz, Fi2, EAKICHERLTD0 Z#REWAEIE=X—5 > FTlE, BEARRT
DEENT-A A UFRITBI SN -T2, HRERWEKS B HY, Hy, Hi )
ERREN7 eV EnREnT. DLEoRRIE, 5 L—F —MREHZ L Y SUS304 £t
BERMEAEILD & & HICART D2IBRRICE W T, IBFKFBOFEA NI ETL, H
N2 T, KEDTALT Y H ey BEKR LTI E A RLTWA.

© The Chemical Society of Japan - K205-3pm-04 -



