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Inngangur
e Greinar og skyrslur eru verkfarid sem notad er til ad koma a framferi
nyjum uppgotvunum i visindum
e Greinar og skyrslur fylgja stadladri uppbyggingu

e Tilvitnanir i fyrri verk fylgir lika sto0ludum venjum sem ad einhverju
leyti reedst af fagsvidum

e Grof purfa ad vera 4 tilteknu formi og fylgja tilteknum reglum
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Uppbygging greinar

e Tilraunagrein samanstendur almennt af fimm kéflum
— Abstract
— Introduction
— Expermental apparatus and method
— Results
— Discussion

— Conclusion
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Uppbygging greinar

e Frxdileg samanstendur almennt af fimm koflum
— Abstract
— Introduction
— Model description eda Theory
— Results
— Discussion

— Conclusion
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Uppbygging greinar

e Abstract

— Samantekt um hvad gert var, hverjar eru helstu nidurstodurnar, og
hvad er nytt

— Parf ad vera mjog hnitmidad

— Inniheldur allar helstu nidurstodur
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Uppbygging greinar

e Introduction - Inngangur

— Hefst 4 pvi ad tengja vidkomandi rannsokn vid storu myndina — 2 til

3 setningar

— Ytarleg en hnitmidud samantekt 4 pvi sem ad gert hefur verid { eins

eda svipudum rannsOknum

— Yfirlysing um hvad er verid ad gera med pessari rannsOkn sem er
nytt og hvernig pad batir vid nuverandi pekkingu
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e Experimental apparatus and method

— Fjallad er um uppsetningu tilraunar og pa&r adferdir sem notadar eru

— Hér eru lika redd pau fredi og jofnur sem beitt er vid urinnslu
gagna

— Lysing 4 tilraunauppstillingunni 4 ad innhalda negilega miklar
upplysingar til a0 haegt s€¢ ad endurtaka tilraunina
x Hvada teki eru notud

x  Allir helstu sterdir — sterdir, hitastig, prystingur o.s.frv.
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e Model description eda Theory

— Fjallad er um uppbyggingu likans sem notad er eda ad fredin sem
beitt er eru undirbyggd

— Lysingin & likani og sterdum sem notadar eru parf ad era negilega
nakam til ad lesandinn geti sett upp eigid likan til a0 endurtaka
reikningana

— Fyrir tolulega reikninga parf ad vera lysing 4 forriti sem notad er og
Ollum upphafsgildum og studlum sem notadir eru vid reikninga
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e Results
— Hér er fari0 yfir helstu niQurstodur
— Flest grofin eru hér synd og redd
— Pad parf ad visa i 6ll grof ur texta

— Texti undir mynd (figure caption) parf a0 vera itarlegur. Stundum
00last myndin og myndatextinn sjalfsteett lif.
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e Discussion

— Hér er fjallad um nidurstodurnar og par bornar saman vid hvad
aodrir hafa s€d

* Hvad er 00ruvisi og hvers vegna ?

— Hér ma lika lita fram 4 veginn, hvad hafa nidurstddurnar { {or med
sér og hver geta veri0 nastu skref

— Oft er k6flunum Results og Discussion slegid saman i Results and
discussion
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e Conclusion eda Summary
— Samantekt um hvad gert var og hverjar eru helstu nidurstodurnar

— Inniheldur allar helstu nidurstodur
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Tilvitnanir

e DPad eru all margar skilgreindar stadladar leidir til a0 birta lista af

greinum og bokum sem vitnad er 1 ur greinum eda skyrslum

e Fyrir Journal of Physics: Conference Series notar vancouver eda

harvard stadalinn

e [ vancouver pa eru tilvitnanir nameradar eftir pvi hvenar per koma

fyrir 1 textanum

e [ harvard er vitnad til greinar undir nafni fyrsta hofundar og 4ri og
tilvitnana listinn er i stafrosfsrod

N /
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1. Introduction

The dec magnetron sputtering discharge has found widespread use in coating processes,
particularly for deposition of thin metallic films. A typical de planar magnetron discharge
operates at a pressure of 1 — 10 mTorr with a magnetic field strength of 0.01 — 0.05 T and
cathode potentials 300 — 700 V [1]. There have been a number of investigations of the spatial
variation of the plasma parameters in a dc planar magnetron sputtering discharges [2, 3, 4, 5, 6].
Field et al. [5] find the electron density is highest in and near the magnetic trap above the etch
region (race track) and is at a local minimum above the well region in the center of the cathode

References

[1] Waits R K 1978 J. Vac. Sci. Technol. 15 179

[2] Rossnagel S M, Kaufman H R 1986 J. Vac. Sci. Technol. A 4 1822
[3] Sheridan T E, Goeckner M J, Goree J. 1991 J. Vac. Sci. Technol. A 9 688
[

4] Spolaore M, Antoni V, Bagatin M, Buffa A, Cavazzana R, Desideri D, Martines E, Pomaro N, Serianni G,
Tramontin L 1999 Surf. C'oat. Technol. 116-119 1083
5] Field D J, Dew S K, Burrell R E 2002 J. Vac. Sei. Technol. A 20 2032

[5]
[6] Seo S H, In J H, Chang H Y 2004 Plasma Sources Sci. Technol. 13 409
[7] Magnus F, Gudmundsson J T 2002 Technical Report RH-20-02, Science Institute, University of Iceland
[8] Lieberman M A, Lichtenberg A J 2005 Principles of Plasma Discharges and Materials Processing 2nd ed.
(New York, New York: John Wiley & Sons)
[9] Kagan Y M, Perel V I 1964 Sov. Phys. Uspekhi 6 T67
[10] Seo S H, Chang H'Y 2004 J. Appl. Phys. 96 1310
[11] Kannari F, Obara M, Fujioka 1985 J. Appl. Phys. 57 4309

Fra Sigurjonsson and Gudmundsson (2008)
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for almost 200 years so the hiterature 1s rather extensive. Such
a discussion can be found in a number of review articles
(Druyvesteyn and Penning 1940, Francis 1956, Ingold 1978)
and textbooks such as Roth (1995, chapter 9) and Raizer

(1991, section 8.1).
As seen in figure 1, the

dc glow discharge operates the

— 2.

— a1 a1

discharge current range from pA to hundreds of mA (current

r . 1 =7
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Fra Gudmundsson and Hecimovic (2017)
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LARGE class of discharges makes use of electron

trapping in crossed electric and magnetic fields, for
example Hall thrusters [1], [2], magnetized microdis-
charges [3], and sputtering magnetrons [4]. It has been
recognized that ionization and particle transport are governed
by a host of waves and instabilities. Recent publications on
instabilities in magnetrons focused on high-power impulse
magnetron sputtering (HiPIMS); several groups showed pro-

[2] W. Frias, A. I. Smolyakov, 1. D. Kaganovich, and Y. Raitses, “Long
wavelength gradient drift instability in Hall plasma devices. II. Appli-
cations,” Phys. Plasmas, vol. 20, no. 5, p. 052108, 2013.

[3] T. Ito and M. A. Cappelli, “Electrostatic probe disruption of drift waves
in magnetized microdischarges,” Appl. Phys. Lett., vol. 94, no. 21,
p. 211501, May 2009.

[4] E. Martines et al, “Experimental investigation of low-frequency
waves propagating in a direct current planar magnetron plasma,”
Phys. Plasmas, vol. 11, no. 5, pp. 1938-1946, 2004.

[5] P. A. Ni, C. Hornschuch, M. Panjan, and A. Anders, “Plasma flares in
high power impulse magnetron sputtering,” Appl. Phys. Lett., vol. 101,
no. 22, p. 224102, 2012.

[6] A. Anders, P. Ni, and A. Rauch, “Drifting localization of ionization
runaway: Unraveling the nature of anomalous transport in high
power impulse magnetron sputtering,” J. Appl. Phys., vol. 111, no. 5,
p. 053304, 2012.

Fra Anders et al. (2014)
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/
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Figure 5. The electron density versus
distance from target along the discharge

center axis for argon discharge.
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Figure 6. The electron density versus
distance from target along the discharge
center axis for krypton discharge.

Fra Sigurjonsson and Gudmundsson (2008)
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Fig. 10. (Color online) Time averaged ion energy distribution for Ti™ ions
at 0.53 Pa using 500 V HiPIMS pulses for different distances from the target
surface. The average ion energy is found to be around 18 eV when measured
at the target position. The mass spectrometer was inserted from the side of

the chamber (at z=0.00 m). From Lundin ef al. (Ref. 168).
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Figure 2. The spatio-temporal behavior of the electron power absorption for driving frequency (a) 12 MHz, (b) 18 MHz, (¢) 19 MHz, (d)
19.5 MHz, (e) 20 MHz, (f) 27.12 MHz, (g) 50 MHz, and (h) 100 MHz, for a parallel plate capacitively coupled oxygen discharge at 10 mTorr
with a gap separation of 4.5 cm driven by a 222 V voltage source.

Fra Gudmundsson et al. (2018)
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Hér er tilvitnun 1 bok (Batchelor, 2000), doktorsritgerd (Monahan, 2007),
og greinar (Sigurjonsson and Gudmundsson, 2008), og (Gudmundsson and
Hecimovic, 2017), og radstefnugrein (Gudmundsson and Thorsteinsson,

2007).
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