Accepted Manuscript —_

Applied
hS}[l.)lE}a(fQ Science

Title: Visible sub-band gap photoelectron emission from
nitrogen doped and undoped polycrystalline diamond films

Authors: S. Elfimchev, M. Chandran, R. Akhvlediani, A.
Hoffman

PII: S0169-4332(17)30735-3

DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2017.03.076
Reference: APSUSC 35452

To appear in: APSUSC

Received date: 21-12-2016

Revised date: 6-3-2017

Accepted date: 7-3-2017

Please cite this article as: S.Elfimchev, M.Chandran, R.Akhvlediani,
A.Hoffman, Visible sub-band gap photoelectron emission from nitrogen
doped and undoped polycrystalline diamond films, Applied Surface Science
http://dx.doi.org/10.1016/j.apsusc.2017.03.076

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.apsusc.2017.03.076
http://dx.doi.org/10.1016/j.apsusc.2017.03.076

Visible sub-band gap photoelectron emission from nitrogen
doped and undoped polycrystalline diamond films

S. Elfimchev”, M. Chandran, R. Akhvlediani, A. Hoffman

Schulich Faculty of Chemistry, Technion, Israel Institute of Technology, Haifa 32000,
Israel

21 December 2016
Applied Surface Science — Editor

Manuscript entitled: “Visible sub-band gap photoelectron emission from nitrogen doped

and undoped polycrystalline diamond films” by S.Elfimchev et al.

Highlights

e In this study the origin of visible sub-band gap photoelectron emission (PEE) from
polycrystalline diamond films is investigated.

e It was shown that nitrogen related centers in diamond film are mainly responsible for visible
sub-band-gap photoelectron emission.

e Our results do not show evidence of the influence of film thickness and substrate on the
measured photoelectron emission yields.

e The role of average grain size and defects in diamond film was discussed in this work. We
found that nanocrystalline diamonds have low electron emission yields most likely because
of high amount of defects, which trap excited electrons before escape into the vacuum and
limit the electron emission.

e The increase of visible sub-band gap photoelectron emission with temperature was shown
in this work. The phenomenon was explained by the trap assisted photon enhanced
thermionic emission model, which takes into account the electron trapping/detrapping
processes.

Abstract

In this study the origin of visible sub-band gap photoelectron emission (PEE) from polycrystalline
diamond films is investigated. The PEE yields as a function of temperature were studied in the
wavelengths range of 360-520 nm. Based on the comparison of electron emission yields from
diamond films deposited on silicon and molybdenum substrates, with different thicknesses and
nitrogen doping levels, we suggested that photoelectrons are generated from nitrogen related
centers in diamond. Our results show that diamond film thickness and substrate material have no
significant influence on the PEE yield. We found that nanocrystalline diamond films have low
electron emission yields, compared to microcrystalline diamond, due to the presence of high
amount of defects in the former, which trap excited electrons before escaping into the vacuum.
However, the low PEE yield of nanocrystalline diamond films was found to increase with
temperature. The phenomenon was explained by the trap assisted photon enhanced thermionic
emission (ta-PETE) model. According to the ta-PETE model, photoelectrons are trapped by shallow
traps, followed by thermal excitation at elevated temperatures and escape into the vacuum.



Download English Version:

https://daneshyari.com/en/article/5347999

Download Persian Version:

https://daneshyari.com/article/5347999

Daneshyari.com


https://daneshyari.com/en/article/5347999
https://daneshyari.com/article/5347999
https://daneshyari.com

