BLFmXEEER

2020%07H14H

am 3 ® H : Spectroscopic Studies of Excited Species Reflected from Solid Surfaces Irradiated
by DC Plasma Cathode Systems
(DC 7'5 X< 73— R RICIRE & N7~ BEUA KT S ISR D/ A HIRFE)

FALHGE#H . GUHITJHOELLE ROCHE MENDIOLA
BEELH.:
¥ & HIYWMER % ol oo
a4l & HEIWER iz e (RER
gl 7. EITIEER % Fik e
] =g

a7 5 X< UADEBD, ¥4 N—4— LRI SRS RS R 2 HER T 2RSSR
DIz EMICTRIT 27201213, 79 ArRERE TOKREDNAY I LEDT T TR FD
RAFEFEM T — Y DM BRI R E72 5. 1 keV AFO TN F—EIE TI3EI Y —4 w &
TARBH L, RKFRTFOFNARY MVEMITZHENRVWSNS. KRXTIRZOHED
FHEERET 5720, KRERFITOWTHKRIGHBICAWS NS Y > 7 AT ikl d 5 2
N7 MVE, BUDOERERED/INT DU LEBREIE LIZBADARYT MVEHBKRL TWS. £/,
&=y MREIZKDRIRITDWTHRET 21T, BT L 7 e HE D i 7 B S A B D 2
LZRIET 2 ETENTHDZEEZRLTND. ESITANUIATITIAREY AT I REf
TOEREITY, NUTLRFODNT —5 2R THID THREL T3,

FAFE L 7z IRETRI 3R - A BIEGEIE RN 1 keV BAF, £2100 eV A LD TR F—IZH LTI
BRNETIRETH BN, FRRHADFEHANRY NIVIBOBEAIEL, 1006V LA T ORI TEEMT
EITD ZENNEE LS. ZOFRKARHOFIEE A EBICEE 2T 2O L 55D T
HANDPHER T 2720, HHEOKRDFORBRFREDREIZDOVWTHREL, 7IXTIZLEK
ERMBINIENT EEHRL TWS., FOLETTSARORE—HICERHL, BT XDE
TREZEMSME, AFAHEAWTRETS 2 &ICLD, BRETICE NS T LT D2
MR — &7 2 EEHASNI L. CORE—HE2RANICRRIET 2720, Fat 75
AR MO GEDOEFRERG - SYEL, B mm O 75 AR ERR TS &Ik, ¥—
Ty MDT G ABRERETD LRI L. FORRBIER AT MVIEDSEAL, 7K
RETFOHEESABEBITHIRT 2 AR MVIEDD OFHREENCRII L TWh5.

A, AEER W TR VY —h T OER R RS ST — ¥ 2854 5 L T#EE s
FNEIZDWTHD, HFH T I ABEORBICK DT — OEEEM LTI TH D T 52 R L.
X7, SORDEBUBRITOVWTHEMENR A EZRL TWD. Lo TFOEMEEIZISH (T
%) (FAEERE) OFERXEL THrRmWb D LD 5.



o ralBiE R D E H

2020%7H14H

am 3 #8 H : Spectroscopic Studies of Excited Species Reflected from Solid Surfaces Irradiated
by DC Plasma Cathode Systems

(DC 7'5 X< 71 — N RICHRGT & 417 BRI RO AR D4 Y2 ARTE)

AL H: GUHIT JHOELLE ROCHE MENDIOLA
BEEHEEBH:
¥ . HEITFHER Bz ME Jc
g A BETAUSER Bz meE B
g & HEIWER Bz ik e
Ui =

Riwm X OFHEIX T 4 U ESRFET )Y ORI PHRMETHEE 2012 £ 3 A2, #2A
KB & U TR E RETEE 2 20174 I T L, 2017 £ 8 H £ TE# L/th Hitachi
Global Storage Technologies f1-73E8%, 2017 4 9 BICAFE T #MFERIERE F LA ERiE 3818

(BB ITAZEL, BE BT TH5.

R X DONED—IL, 2O v —FIVaw & 1 FORIE- RN 2P LRI 1215
&I, BHC A7 HMEES TS, 20204E7 A 11 A —BL 0 —ERICE D, 125
FE9 18 Lam XN BESDBMNNT-. SBEEE A OEEEMTOI-M, BHEFOSHICE D 497
NGO, NEBSKTE, SEZBICI2FNHERO-ODONERREZEML-EZ 3,
SR E DT FE N MR T D LN TER, FBENI DV TIIERRFHICE —EELLT
WX R L THSHRETO TWADITMA, NESOBHCHEND SHEOFHEIIEL S %
AARGETHRETDRE, TN EET2 LML DL, RURHEOHEMSEFICBITS
F91, WNGEFNITHTH S EE2HER L. o TRAERBOERIIEKR TH D ERD 5.



Bt wm EE

am 3 ® H : Spectroscopic Studies of Excited Species Reflected from Solid Surfaces
Irradiated by DC Plasma Cathode Systems
DC 77 X< F1 — RRITIRH S N - BRI R RO 5 1
W7e)

K % : GUHIT JHOELLE ROCHE MENDIOLA

Cid B :

In this study, the author studied the Excited Species Reflected from Solid Surfaces Irradiated by
DC Plasma Cathode Systems through spectroscopic investigation. The author also develops a new
duoplasmatron ion source that can be used as a plasma cathode and positive ion source. The author
employed the technique to investigate the excited states particle reflected using Doppler
spectroscopy previously developed for detecting hydrogen Balmer emissions.

Doppler-broadening of the Ho emission spectra from hydrogen reflected at surfaces of palladium
and tungsten sheet metal surfaces held at clamp holders were presented in this study. The reflected
hydrogen atoms were observed with velocity components produced by the back scatterings of Hy
Hfand H* ion incident regions. Palladium exhibited higher spectrum emission intensities than
tungsten for both clamp structures. Modification of the clamp structure should produce cooler
surface condition due to direct contact of metal surface to the substrate holder thus having H atoms
adsorbed more on the palladium sheet.

Hydrogen plasma-metal surface interactions accompany molecular excitations and de-
excitations associated with particle reflection at the surfaces. Optical light emissions from molecular

species of the hydrogen Fulcher-o. (d3IT;—a3 Eg ) Q-Branch at near metal surface region of

palladium and tungsten metals were investigated. A wide wavelength range spectrometer indicated
a higher emission spectrum of hydrogen plasma on the surface of palladium than tungsten.
Meanwhile a high-resolution spectrometer showed the distinct rovibronic lines of the Fulcher-o for
electronic levels v = v’ = 0 — 4 transitions. Rotational temperature, T, were computed from
the emission spectra lines of hydrogen from palladium and tungsten surfaces. The obtained
temperature, T, for both metal targets showed increase at increasing negative bias voltages
applied onto the target of these materials. Hydrogen plasma on palladium surface indicated higher
molecular excitations than that on the tungsten surface.

For duoplasmatron plasma cathode, a 280 G linear magnetic field sustained a 2.5 mm diameter
stable hydrogen plasma column produced by a duoplasmatron plasma cathode. A high-intensity
magnetic field created by a pair of permanent magnets and the field compression structure realized
the passage of a dense plasma flow through a 2 mm diameter hole. Both ions and electrons can be
extracted from the downstream plasma where a linear magnetic field can be induced to guide the
plasma for striking a tungsten target. Luminous intensity distribution around a tungsten target
located at another end of the magnetic field confronting to the plasma cathode was examined. A
substantial reduction in the Ha line spectral broadening was observed that enabled a precise
spectroscopic study of the hydrogen particle reflection at the solid target surface.



