Bandpass Interference Filters

* Precise control of center
wavelength and bandpass shape

« Wide selection of stock wave-
lengths from 250 nm-1550 nm

- Selection of bandwidths
- Available in '/2"and 1" sizes

« High peak transmission values

- Excellent blocking from UV to IR

» Sealed design provides long
term stability

Essentially a stack of Fabry-Perot cavities these filters select
the transmitted spectrum by constructive and destructive
interference at the boundaries between high and low index
diefectric layers. Several cavities may be combined to
produce a sharper cut-off and to alter the shape of the
passhand. Two three and four cavity designs are commonly
used in these filters according to the specifications required.
Absorbing and reflecting layers are also included in the stack
to block the transmission of unwanted wavelengths over a
wide spectrum from near UV to far IR. When selecting a
filter always be certain to consider the spectral characteristics
of the source and detector in use. These should be combined
with the filter curve to obtain the resulting spectral response
of the system.

/4 High Index Layer
N

Dialectric Reflector
Stack
___Cavity Spacer Layer
w2 T%ick Y
Dielectric Reflector
Stack
—— Coupling Layer
Dielactric Reilector
.
—Cavi acer Layer
w2 T%ick ¥

4 Low—
Index Layer

Dialectric Reflector
Stack

Two Cavity All-Dielectric Filter

For Fliters with FWHM of 0.40 to 0.75% of CWL

1.000000 r
FWHM |\
2100000 / \r:wwxu - 1.74 x FWHM
5 0otoo FW1%M = 3.21 X EWHM
3 / \ EE
¢ O\ Fwo.1sem
§amime 08 * FWHM —]
g /| N\
= ocoo0100 e
FW0.01%
Gy 1  -meaxrwhm [~
L) — | =]
0.000001
oaz o o€ o 1 102 4 108 108
2 Cavity Filter o
For Fllters with FWHM of 0.75 0 2.5% of CWL
1.000020 T
FWHM»/- -
2.103000 | FW10%:M
/ \ - 1.35 X FWHM
§ 0010000 e’ -
3 / \- 1.39 % FWHM
E 0001000 FWO.1%M -
H - 2.32 X EWHM
0.000100
/ FW0.01%M \
o - 4.41 X FWHM
4 I I O s =
0.000001
oaz 094 25€ 008 1 1.0 4 106 -]
s WLICWL
3 Cavity Filter
For Filters with FWHM of 2.5 to 5.0% of CWL
1.000000
FWHM + - | |
0100000 -t FW10%M —
/ \ =118 x FwrM
g oo \ EWisM —
g - 1.50 X FWHM
0031000 FWO. 15%EM =
E / \- 1.97 x FWHM
= 0000100 -
FWDOIEM N\
00X010 - 262 x FWHM
| s
0000001
092 oM 0oe 0498 1 2 1.0 102 108
WU

4 Cavity Filter



Bandpass interference filters are available for a wide range of
center wavelengths (CWL) and bandwidths, specified as the
“full width at half maximam”™ (FWHM). Narrower bandwidths
naturally cause a lower transmission, but Ealing filters are
designed to have the maximum possible peak transmission for a
given pass band. These filters are intended for use in
approximately collimated light at normal incidence. If tilted or
used in a strongly convergent or divergent beam. the peak
transmission will be shifted to a shorter wavelength. The
amount of this shift is dependent on the “effective index” of the
filter (n*) in accordance with the following formula and table:

hgVn'?-sidp  where: ) = Central wavelength at
b= ——— normal incidence.
" d,= Cenirsl wavelength at the
off-normal angle e.
n*= Effective index of refraction
of the total fiter.

Temperature changes will affect the performance of interference
filters di to thermal expansion of the thin film and substrate
materials. Filters are designed and specified for use at 23°C.
They work well over a range of -60 to +60 °C_ but an

Variation of Wavelength Shift (A //A,) with Tilt Angle (o)

approximately linear shift of peak wavelength occurs. In the
visible range the expected shift of wavelength is approximately
0.025 nm™C. Bandwidth and peak transmission vary much
more slowly with temperature (0,001 nm/*C and 0.13%/C
respectively) and these second order effects can usually be
ignored. Exposure to, or storage at, temperatures outside the
operating range coald result in a perrmanent change of the
filter's performance. Thermal shock can cause interference
filters to shatter or delaminate.

FEaling offers three series of bandpass filters for UV, VIS and IR
ranges. The UV filters use synthetic fused silica substrates,
whereas the VIS and IR filters use glass substrates. Specifications
are different for each range of products. Each filter is
hermetically sealed in a foil envelope with a desiccant capsule
for extended shelf life. Measured spectrophotometer traces are
supplied with each filter.

We will be pleased to discuss your specific requirements for
filters not listed in this catalog, and to quote for your volume
QEM requirements.




Visible Bandpass Filters
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Hg. BioMed
Ni, H-Delta
Eu, Ar
Ar, Sm.W
Hg. BioMed

He, N, BioM

Eu. Sr
Cd. Br

cd
Zn, H-Beta

He, BioMed

Cd. Cu
Ba, Mg

Nd
Ne, BioMed

12.7mm{172")a

425035 $34.00
425038 $34.00
42-5041 $34.00
425044 $34.00
42-5058 $34.00
425068 $34.00
425082 $34.00
425090 $34.00
425108 $34.00
425116 $34.00
425119 $34.00
425124 $34.00
425132 $34.00
425140 $34.00
425157 $34.00
426965 $34.00
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42-7002 $34.00
42-5223 $34.00
425231 $34.00
42-5249 $34.00
425258 $34.00
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425272 $34.00
425275 $34.00
425280 $34.00
42-5208 334.00
425308 $34.00
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