Utah State University

Digital Commons@USU

Presentations Materials Physics

10-12-2018

Optical Transmission of Irradiated Optical Filters

Ashlan Keeler
Utah State University

JR Dennison
Utah State Univesity

Brian Wood
Utah State University

Jonh Mojica Decena
Utah State University

Follow this and additional works at: https://digitalcommons.usu.edu/mp_presentations

b Part of the Condensed Matter Physics Commons

Recommended Citation

Keeler, Ashlan; Dennison, JR; Wood, Brian; and Mojica Decena, Jonh, "Optical Transmission of Irradiated
Optical Filters" (2018). Fall 2018 Four Corner Section Meeting of the American Physical Society.
Presentations. Paper 186.

https://digitalcommons.usu.edu/mp_presentations/186

This Presentation is brought to you for free and open
access by the Materials Physics at

DigitalCommons@USU. It has been accepted for /[x\

inclusion in Presentations by an authorized administrator /\

of DigitalCommons@USU. For more information, please (l .()Al UtahStateUniversity
contact digitalcommons@usu.edu. /'g;m MERRILL-CAZIER LIBRARY


https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/mp_presentations
https://digitalcommons.usu.edu/mp
https://digitalcommons.usu.edu/mp_presentations?utm_source=digitalcommons.usu.edu%2Fmp_presentations%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/197?utm_source=digitalcommons.usu.edu%2Fmp_presentations%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/mp_presentations/186?utm_source=digitalcommons.usu.edu%2Fmp_presentations%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/

Optical Transmission of
Irradiated Optical filters

Ashlan Keeler, JR Dennison, Brian Wood, Jonh Carlos Mojica Decana

Materials Physics Group
Utah State University



Incident Light

Reflected Light

Transmission, v //\
Absorption,

anc

Reflection &\ﬁ

\

v Absorbed Light

Transmitted Light



Total Incident Light

Transmitted Light
+

Absorbed Light
+

Reflected Light



Gree
n
Interference Filter

Magenta ..::;::'"
Refl | _ Erﬁ:nﬂe .
b \¥e
| '|I ==

.



Transmission (%)

100

Longpass Filter Transmission

2]
o
1

N
o
1

F<N
=]
1

[~ ]
L=
A

_

—l

900

950 1000 1050
Wavelength (nm)

1100

Zo— W —FHIEZPFRDA

2

Typical Short Pass Filter Curve (Cut-off at 800nm)

in T,

43

1] I
I-
Bk = = —
LE e 1 - i == =]

WAVELEMNGTH (nmj

T |I,|%e 227




A(f)
Bandpass Transmission Graph
Unrestricted signal / > m
-
A O
A(f) n
High Pasg (Luw Pass é
Filter Filter %)
C 509
4]
=
=
)
> =
A(f) A P:sshanﬁ / &
Wavelength
}.

f

Passband signal




1




....rermilevel

Radiation Induced Defect Types

. = Broken bonds
@ =lattice 0 Bent Bonds
@ = incorporated Oxygen Deficiencies

Valence Band

Oxygen Surplus Eve



Percent Transmission for a Irradiated Longpass Filter
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Percent Transmission for Irradiated Bandpass Filter
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Conclusion

* Radiation has a significant affect on optical filter transmission, on the
order of 1 % change in transmission per Gy.

* For an absorptive long pass filter, the transmission decreased with
increased defect generation due to increased defect density as
expected.

* For an interference bandpass filter, the transmission increased with
increased defect generation contrary to expectations.



Conclusion

* Radiation has a significant affect on optical filter transmission, on the
order of 1 % change in transmission per Gy.

* For an absorptive short pass filter, the transmission decreased with
increased defect generation due to increased defect density as
expected.

* For an interference bandpass filter, the transmission increased with
increased defect generation contrary to expectations.
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