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IN-PLANE ALIGNED YBa;Cu;0;_, (YBCO)
FILM PREPARED BY LASER ABLATION ONLY
WITH O+ ION BEAM ASSISTANCE
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CHEN Qingming!
(1. State Key Laboratory of Laser Technology, Huazhong University of Science & Technology,
Wuhan 430074 2. Huazhong Pedagogic University)

ABSTRACT In-plane aligned YBa;Cu3O7_, (YBCO) film was prepared on textured yttria—
stabilized zirconia (YSZ) buffer layer deposited on NiCr alloy (Hastelloy c~275) tape by laser ablation
only with Ot ion beam assistance. The values of X—ray phi-scan full width at half-maximum (FWHM)
for YSZ (202) and YBCO (103) are 18° and 11°, respectively. The critical temperature of YBCO film
is 90K and critical current density is 7.9x105A/cm? at 77K and zero field.
KEY WORDS pulsed laser, YBCO film, high critical current density, NiCr alloy substrate, in—plane

aligned structure
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i’?i)\ﬁﬁ%%ﬁﬁﬂb’ﬁﬁ%%#ﬁﬁ'ﬁﬁ*ﬂﬁﬁﬁ*ﬁ NiCr & & #/K ki & YBCO ¥,
FHHRT YBCO MMM MR 1~ #i8 YBCO METMAARER, SHEEBS S
IR F R, ERERRREEMRME 7. Yjima REA/EE U 7F NiCr & &5 RA K i
—J2 c B EM o-b FEHEME YSZ FrhZHAE, FE YSZ/NiCr K FHI&H T EEEM
8 YBCO M, WFBMEEN 2.5x10°A/cm?. T {# YSZ MEMEAEK, A OY+Art
RABTR, fBRY 300eVE. A Knierim B H&1E2{# B FIRAER X 3006V, i8S 15 7
LML B4 1.3x10A /cm?. #% B8 Sonnenberg 1 Ressler FyFEipAERI (10.11] slmsap s HOE
B, EFERFELRE. SD.Wu REA/EETE YSZ/NiCr BT o BIBAM a-b TE
LM CeO, HRE, LUfF CeO, 5 YBCO A S R RO INICAE, I3RS YBCO A SR
SR R R 12,

AT HE o BB ob FEAWE YSZ HE, HMEEFRMUERLAKRTE /M
(3], SEB B F RSB RS R, 1 - R e 0 o-b FEAMB SR L, WA
EER AR M. &SGR — S IR B O BFRMEER, HI&HE NiCr 888K E
WEMARAE ob FEAME YSZ HE.
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R P WG AR BE R AN BB B 500eV HHEB) OF BT R MI% o BIRAM b P
LR YSZ WK, H T HEHIMBIN O BFRAMEHE, # OF BTFRMBE LT — M EsTH
THIFM R, EHRERFRESTFENETR, RO EBERTHGE.

SEI FH B HEST T-HOLER ) TSR XeCl, % th Bk 2B H 28ns. NiCr & &3 R
Ef2% 30omm @EE. M 0.5um MENIGMEFBR ML XE, FANHEEETK-2Z
B - WERTEE A H UL P IELE, B RAASRTRHEEZEEHA.

WOLUTR YSZ 1 YBCO MR BASHFIFE 1. A X HEMSHT YSZ M YBCO Mk
BEAEEA. F 6JA T BB B MR R, A X H4 (XRD)26 %R LM o BB,
H XRD ¢ FH#IERIE o-b FEMNEMAEE. YBCO HMAKAY R-T $ikm &M I-V i i
PRHER DU ER AR IR TR, T B S0 A OB b 49 YBCO #EREMOSF (10004m x 2004m x 1.54m).

& 1 YSZ 1 YBCO #ER TS5
Table 1 Deposition parameters for the YSZ and YBCO films

Deposition parameter YSZ film YBCO film
Laser wavelength/nm 308 308
Laser energy/Jem™2 -3 3
Gas pressure of background/Pa 5x10~3 1
Gas pressure after adding work
gas(O2) of ion source/Pa 5x10~2 25
Temperature of substrate/ T R.T. 750

Thickness of film/um 3.0 1.5
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YSZ il YBCO Mgkt XRD Ll sk B —H i Rk A ESEM LR, mAE
1A, YSZ MEERER - SBRe, WERTEIWIA. YSZ M (202) B9 o SHERT
B 4 FF RIS E (FWHM) ¥ 18°. FIRIFIHEHEE B YBCO #EH XRD ¢ il
2 TR (E T 10° 247, TG R B IAE I AT4 1054 /cm?l6). X—4ERRH, EERE
N b F 2B T R B U o SHEURIFIAE o-b FHENAMA YZS WER TR, MBET '
YRR R T A R R R B S TR A TR R, AU e — TR 5 R S 1 B 1) b
IREE FoRerE R PR RS, (55 B F A B AR AU e B LB BURUR ARG [ 2 3R,
YBCO WER  BUBUAMITE a-b FHE WM, - YBCO MR &R o RS b BRI HLE
ERHITE 5° A, KRBT SRR A S RE. LIRS FIA YBCO REAY I A r i & A BT
(& }#5 106A /cm? (77K, 0T)®), SEFRIME(E K 7.9%x10°A/cm? (77K, 0T).
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Fig.1 XRD of YSZ/NiCr (a) and XRD ¢ scans of YSZ (202) (b)
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Fig.2 XRD of YBCO/YSZ/NiCr (a) and XRD ¢ scans of YBCO (103) (b)
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NiCr & 2K FA¥EH & o Sl FESAHY YSZ M, HaETESME YSZ/NiCr
K ERABOLH &L o SIBERMFESME YBCO M. 7 77K MEH T, YBCO MEMIK
RERFEEN 7.9x10°A /cm?.
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