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Fabrication of broadband negative filter for plant cultivation
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Abstract: Plant growth is selective to the absorption of the solar spectrum. Plants in the
process of photosynthesis and growth are more sensitive to blue-violet light and red light. This
paper designed and fabricated an optical filter to filter out yellow and green light with minimal
absorption rate of photosynthesis so as to collect blue-violet light and red light which are
necessary for plant growth. The broadband negative filter was prepared on the K9 substrate
with large size through electron-beam evaporation system and ion assisted deposition system.
The transmittance was over 90% at 400~470 nm and 630~750 nm wavelength band, and the
reflectance at 500~580 nm wavelength band was less than 0. 2%. The test results show that
the broadband negative filter meet the requirements of the plant cultivation.

Keywords: optical dielectric filter; electron-beam evaporation; plant growth; yellow-green
bands cutoff

51

T

T AE A S LGBV RE IR IR . JE A A SR R P SOR FHYE R B St i 4 — AR A K il
i AR RS R R A KR FERT . MOGTE BR ORFIDERE RN ESDLHE . AR
PIFEASIENS BT A A R B EAR 2 SR TR A R Y AR 0 2 SR AE WD E LGB A PR 5 Y

YrFs HER: 2015-02-10
E£WmH: AR FHEE KL (2014NZ0002)
EE B AN (1983, L, TR, E TS 1 AHF5E . E-mail : healin@fjirsm. ac. cn



555 1 TR 45 TR RS 3 SR IR0 S S8 A B © 453 -

R A , TG B 8 D1 ) DK 22 4 1 7 S 5 sl i i o AR DR ) O HL B ot IR A T BRI A4 19 A=
KL B P9 2R LED SEIR A TANTLL WG 7 R 58 s FO6 A VR FRCR LA 1 4
Wy B S SRTATX A AR A K A R TR A I 2 B AR (B B ARG rb o i R R ) A PG A 218
JEMPE— IR P ARSI T — Rt S0l gt R B MR B Hh 7328 il e A A=

KPR BT BT TE NG TSR HAEH AR RTA: K 3.
1 HAREK
BB S RHIAR 0556 2 SR K W £1 mEEtsH

TR i&%% A ) %/ﬁ\ﬁz FH $5e K %1£ 9 56 BL Tab. 1 Design specification of the coating
400~470 nm [ 296 DI K 630~750 nm LG, [a] i) 2

K /nm BEILR/ %
SR B G 33 v 2k 358 151 5% A VE W SO, 20 51 AT RE 2 41 1l oo 90D
i K 4 9% (500~ 580 nm) ., . BREHR K H 00550 02
100 mm. B W 4 mm {0 KO B F R s -
630~750 =90

WL, FURIBR B2 500 1 FiR.
2 RRIZTSMRERE
ARBTAR th B R Bk RS SR R,

FWIRIERAE R . BARBER A sub | H(HL)? | air, 90

o, sub S KO BERRIENG  air WASARESH Y 5ol

P TET BRI ORI S 2R (H L3RR (H L) ; ol

ER— AR ER 9 0. BB MM F ol

FAETIO, A LA RITHT R AR SIO, i I £ 4K |

PFEAT BT 50 42 BRI 2R B O A = 0t

530 nm it if BEARBPFIIBLUTTI A3 BN 1 P i 900 440 480 520 560 600 640 680 720 760 500
BT AR B /nm

PNCREEIRDE et PO0 SRS B ST - H1 BSREZMERHLE

E%fﬁ:ﬁ&1+gjz v{E%EW‘j% ) 38 I SO AR B Fig. 1 Theoretical curve of high-reflecting film
IEANBNBLIT SR A I b 25075 T B3R 38 7 N AR L
3 2o R AR B s SR R AT A A HABEE R D sub | (0. 5H L 0. 5TD? | air, LB At £
B 2 Frzn . AAIEL 2 Ca) A BRIE i 26 T LU 21 A8 20 59 50 5 AR AR U o He 4 1 B Aty N B e 80 {HL2:
LB B P SOF B BR . 10 FRE D A SR A O 2728 P 2 (b) B R YA B A sub | (0. 5L H
0. 5107 | air, I BEMIEF AR o PRI o B0 14 7 A 30 2% e I JE 2% AN R [ Pl s 246 46 A - 7 74
WAL

SR Y 35 30 ] s S 40 A AU 3 S0 B 2 R R SRS R 1% O A o X PR R SR T G2 .
PR TR A SRR R A P43 S I SRS B 2R (3HL 3107 e T B Afy (14 I 80 A doe i 484 i — 4>
WL 2H LRARAB SOz 3 .l i B R B R AURIT R B 53 e s B g 3 THO, i
IRAT AT R SiO, 3K PR QA I FR AR 2R 65 28 o UL A 19 IR AR i ik A B BB 30K, 1K
AT B =R L AR BRSO B A IR R ARG MR A BT A R T A R
— A LUTILRR . 32 2 FIHh T B AT — SR A R

&N BT P 4T S A ER L LUK A RZR Z [ S VEE  deJm BB T THO, (ZrO, (AL O, Hl MgF
KBTI RS L R RSO IE R B sub | (3H, 3MD* (3H, 3M)* (3H, 3M)*
2H, L [ aire Hor Hy 453 ng, =2. 34 1 TiO: . Hy AP ny, = 1. 97 {9 ZrO, . MO EER ny =
L. 56 B AL O; LI 44 #&ny = 1. 3819 MeF . Hb K A = 530 nm /5 28 g il 26 40 181 3 (a0 B



. 454 - X ¥ B o537 %

100 100

< X
" B
o =
) o

0 - R 0 R

400 440 480 520 560 600 640 680 720 760 800 400 440 480 520 560 600 640 680 720 760 800

K/ nm K/ nm
() KB R B i 2k (b) L IBE R R 1 1 2%

B2 HRELRERNERHE

Fig. 2 Theoretical curves of band pass filter
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Fig. 3 Theoretical curves of the optimized filter
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