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Abstract

Ni-Nb films with 70 nm, 140 nm and 210 nm in thickness were fabricated on glass substrates by
off-axis magnetron sputtering. The optical properties, crystal structure and surface morphology of
the films were characterized by UV VIS spectrophotometer, X-ray diffraction (XRD) and atomic
force microscopy (AFM). The XRD results show that the Ni-Nb film is amorphous. The AFM images
show that the Ni-Nb films have uniform and dense microstructure with mean roughness of 1.70
nm. The projection and reflectance spectra indicate that Ni-Nb thin film with 140 nm exhibits ex-
cellent optical properties.
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1. i

JEE I T B RO DR AR S SRR, AR M TR E A, e TR
EFETUR, BLESHE 18 2R TARR OGEN] [2] [3]. S S Rs SR hRe, I AN A
B PR R SR AT 31 7 () %A J7 6 BOCKE Dl RZE S T AR 450FE el BIAR B, T SE G5 R G5t .
WAREH S, KRG EHEBIE MRS AR S HIRE, SBUEERYRREER, BRI SHRE
7%, BEW WOGE RIS S REUN,  FLREEE R @SR SR Y6 i5 Yea5 B R (R 4R 5 8%
FEL I TS Y2 SR PRI 4] (5] o AP S 0 FEE 1 B ) 22— B MO/ Ag/MO/BE B, h 8] 2 5 4 & Ag 1E N Th B,
A DA 25 B A1 I8 B ) R S (6] [ 7). BT, DA T FRAR DD RE AL RL 0 AR RO $ i A2 7 3, VF 28T
BPEZEM B ST, b Ni-Nb B2 E Oy AT e A B2 —[8] [9]. Ni-Nb J&—M —uE &AM KL,
B mmE . s R, B RIS A RV SR TR RS FE S5 ke, IO iz T
B0 A AR AR TS AR 10] [11] [12]. 2R E N AT Ni-Nb AT 72 32 Z4E A+ F Ni 5k Nb 2
ZulR. SEMHEMNZ ZE A RS MAMERIERTT, ST Ni-Nb HE 2= M Re OB R . B T A
BEAN,  BERRE T VAN B Ut 5 AR S R B M R B R R . HAT, B AL % W T
VR EAFEAIE-BERE13] K SO G TR (PLD) [14] ARG IR SHEMS) [15148 . BEi IS v B Ik 5
TZEGMHN, MERER, SEA8E8, BEEEE 2N, WO T IR & i 24 8
F A EA R IR T 22— ASCRA w08, ERE A SR L, #l% T AR E
R Ni-Nb #E, #5810 Ni-Nb S BB G AR RIS . SRR, B L2533 ke
IARRR G 2R, SRR R GG, ik — D5 i 1G4 S B3R (K016 7 M e e ik S 06 25090

2. SEEG
2.1. HEElE

S FH i b R4 UV A B R B R e BB 7000 ) 4% 1 70 nmy 140 nm A1 210 nm J5 /% ) Ni-Nb 3,
HARBBRUTE

1) M. B R ~F 25%25%5 mm (I3RS A2 10%10*0.5 mm F8 Si 3 A 265 BN = 4 R BT K 2.
BErf, F A BEDE 10 min, DLMERREE R RISy, SR5 R 3R s s e it S 3 A i) 12
JrE .

2) b S A B I AR SR AR Ni-Nb R . R B M UBCRE AN 201 5K TSN J5E Fr F s e et
BRI R ER A 5.0 x 101 Pa LUR: TR ETH R SR AR N maia <, A
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THEERER 50 scom, YT, A R IRRRAE 2 Pa; AT B AIR DI IEH, RIFDIEA
15 W; RERFEAEIR: A7 ZREMRIGEY), &46(99.99%) Ni-Nb #E6 Flkdt 10 min, )5 IE
IS WSt e, $EAT I ARFEL) 45T, TSN 55 mm.

3) Wl AP N B S U, ST R A, DURRHET 5 T RE ARSI o

2.2. HRTRIE

K H & B A (Bruker) Wl FE & 0 IR 5 o SR B 840 o Y6 e BETE IR A S O 2B e . SR A AR
DX-2500 4 X SHEATHHMX(Cu Ka 585}, BN 40 KV, HN 25 mAKFE BT S5 - 08 . KA AFM
(Bruker) & ¥ /7 B BE X NBT {8 532 1H1 FE 302047 I 4 o

3. BRESHh
3.1. Ni-Nb JERRIA S M4 5E

I Si A B4 Ni-Nb I T ZE S8 E 1 fir.

B LA E T ZSH A B A SRR B4 £ T 70 nmy 140 nm #1210 nm J5 B 1) Ni-Nb [ .
T XS AN )R 1 Ni-Nb #4777 a2t ge ik, a0l 1 B Bl 1 RoRAN A Ni-Nb #2518 7 o)
BIRE S AT WGBSR i £ . Horh A1 AR K Ni-Nb B B3 A B i R i 2, iBeRN 92%.
A2, A3 Fil A4 B 54 IR R A K Ni-Nb MR 70, 140 F1210 nm FOPEREIE TS . XFEEIE 1 Al £ ar A
B, PG RIRE B R E TR, H A3 FEAEL A4 BEG AT WGBSRk, IXATAESE T B % T
JEFERISE N, 8 FE ROk OGS R 25 5. A, B A3 FESERZE T DAE . RS 550 nm 4bT]
15 87.2%. #4M320 nm~400 nm YK E)WICE R mIAE] 87%, ZLANT760 nm~800 nm % B)) R I B i

Table 1. Samples prepared at different sputtering times
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Figure 1. The visible light transmission of the samples with different Ni-Nb film thickness
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0 25.3%. A Ni-Nb #EIERI DIZ N 15 W, @I EN 50 scem, PN ] 60 min B3R5 140 nm
Ni-Nb 98 B 35 5 A 0 57 1 e 2 P e

NT B Ni-Nb BRI AN LA SORFEE, X 140 nm Ni-Nb S JESIIEAT 7 240
nm~2600 nm i B SO, SR 2 Fo. B2 iR W], fERAMX, BTG SO R
B K SE N, 380 nm BT EAT R SHE, 208 23%, iR AR AT A 458 380 nm AL TE
Ni-Nb A HAL R AE TSR, 24 Ni-Nb B E R4 140 nm I 40 TR 20AHE 10 2% 4. R I
B, AR RGRBAK, 550 nm PATAUCA 7.5%. LLAMNE BRSO SRR, T SR AMNEBAEL, TR
WS INJE 980N, 76 990 nm b B KSR, N 18.5%. HILAT LAE H, FATH] 1 140 nm Ni-Nb
YRR DG T LA B T WGBSR, FRXT AL AN A B R AR I S R

3.2. Ni-Nb BEMEM SH IR

3 9 X SHERAT AT Ni-Nb SIS GOM 25 4 AT RS U XRD B0 o Bl ee & A3 1% S 80y =
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[R5 Fr U o, R B Ni-Nb 7 S50, B /E =35, Ni-Nb #EIR 5T Th N 15 W, @S E A 50 scem,
TSR] A 60 min 251 R, HI45 1 140 nm JE [ Ni-Nb # 5N IE AL . ASLiG, 7T Ni-Nb j#
B T ARG ES, 2% 77 ek IR m i I i . SRR S T, ARIR 2% 1 T S 1 Ni-Nb #i
TEFE R A YRR T BURE AR, R TR/ N IR RS . Beah, WSS &5 5 B fEE—
SEMIRI, SRR A MBI IR 5 T AR S L5 ;1 B Ni-Nb # B H /775 Ni Al Nb # R i R
T PRI R ST AS R 2 AT ) TR i 540 o IR P R S 454, A AR ) R T A 35 5],
AT LA Rk b R b e 22 e, R TRk N SR TR A OSSR R P T O3 FR e

RS B 0 5 B 0 IS (R LB P e s 2 52, BRI Ni-Nb S AR S IS N R Z,
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Figure 2. The reflectance spectrum of A3 sample
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Figure 3. The XRD spectrum of the A3 sample
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Figure 4. The AFM diagram of the A3 sample
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