7))
G
()
ajd
i
()
—d
(7))
.2
7))
>
L
al
O
.9
o
Q.
<

Low trap states nin situS N,/AIN/GaN

metal- nsulator-sem conductor structures
grown by metal-organ ¢ chem cal vapor
depos t on

Cite as: Appl. s. ett.105 ttps: i . .
itte : a A epte: A st . lis e li e: epte e

+
Xing Lu, Jun Ma, Huaxing Jiang, Chal Liu, an iMa Lau

&
A% Onli Export Citation C Ty
ARTICLES YOU MAY BE INTERESTED IN
C aateiati iosit i ti il Al a &ete st t e etal- a i
e ial ap ep siti
Applie si s ette s104 ttps: i.
-i esi alelet ases i e sp tae sa pie eleti plai ati
a esi -a a-a eAl a a ete st t es
al Applie si s 85 ttps: i.
p e et AlGaN/GaN i elet ilit ta sist st t es i sit ep siti
aSisgNy,s aelae
al Applie sis 8 ttps: i.

Appl. s. ett. 105 ttps: i. . . 105

A lis i C.


https://images.scitation.org/redirect.spark?MID=176720&plid=1401546&setID=378288&channelID=0&CID=496964&banID=520310243&PID=0&textadID=0&tc=1&type=tclick&mt=1&hc=4ec9de953ebb6c8f5e14b657e190e62d12f83d34&location=
https://doi.org/10.1063/1.4895677
https://doi.org/10.1063/1.4895677
https://aip.scitation.org/author/Lu%2C+Xing
https://aip.scitation.org/author/Ma%2C+Jun
https://aip.scitation.org/author/Jiang%2C+Huaxing
https://aip.scitation.org/author/Liu%2C+Chao
https://aip.scitation.org/author/Lau%2C+Kei+May
https://doi.org/10.1063/1.4895677
https://aip.scitation.org/action/showCitFormats?type=show&doi=10.1063/1.4895677
http://crossmark.crossref.org/dialog/?doi=10.1063%2F1.4895677&domain=aip.scitation.org&date_stamp=2014-09-12
https://aip.scitation.org/doi/10.1063/1.4862664
https://aip.scitation.org/doi/10.1063/1.4862664
https://doi.org/10.1063/1.4862664
https://aip.scitation.org/doi/10.1063/1.369664
https://aip.scitation.org/doi/10.1063/1.369664
https://doi.org/10.1063/1.369664
https://aip.scitation.org/doi/10.1063/1.2008388
https://aip.scitation.org/doi/10.1063/1.2008388
https://doi.org/10.1063/1.2008388

@CrossMark
eclick for ug

Low trap states in in situ SiN,/AIN/GaN metal-insulator-semiconductor
structures grown by metal-organic chemical vapor deposition

Xing Lu, Jun Ma, Huaxing Jiang, Chao Liu, and Kei May Lau®

Department of Electronic and Computer Engineering, Hong Kong University of Science and Technology,
Clear Water Bay, Kowloon, Hong Kong

(ReoLw d EMay o0l gsea Pl dsl ugud 200 Pudslde @ bsePe mearool)

W ePe LR ug Q SUY . £ ®W Nip sity sy malquga@ h/{‘a‘va,pcl‘d,pqi nath g'a'ﬁ
edelpe oo ¥ /A m‘shn;ula‘,r_, Ao Ndrler MS) dustue s Twe ﬁ“‘st TP Jab g
W‘th‘ .iﬂ‘ mc,nst ﬂSW.c‘ dﬁ & dands ‘lﬁ'kt’ d n'Paﬁ\cularthg\p‘ V) F‘ tﬁr_
ase CX fols ¢« Mokoly bV TgP gag dnle  nthig, l()" ‘Ol?‘ma V-1
fal‘s@‘syﬁh‘bn@ﬁs‘r?ya“ﬂ 'ﬁyP‘J‘nws Nfeele se yahlw sewad diBITR
in sinSUY  hp reanPey d e s M APag vale B cauy e @ val d ualente LR


http://dx.doi.org/10.1063/1.4895677
http://dx.doi.org/10.1063/1.4895677
http://dx.doi.org/10.1063/1.4895677
http://dx.doi.org/10.1063/1.4895677
mailto:eekmlau@ust.hk
http://crossmark.crossref.org/dialog/?doi=10.1063/1.4895677&domain=pdf&date_stamp=2014-09-12

1029112  Lu € a,. Appl. Phys. Lett. 105, 102911 (2014)

asaPlerd d S g Nt R @wdelysgora 0 @delys/ne
‘. r‘\,& rac. Swtha hiely l"n}' Mie NL @ co
ﬂ’ 1 @nﬁ

Dy = Cyys - AV /e, (b

W.. ﬂﬁ th d‘kt e « S‘W tﬁ,p 5359' nthMS
&-itf &asﬁwas‘y ‘I‘WV*IThsva‘m‘siIs'
QAafily bve r'BNnt R ¢Peh dequbsen L /(%)
147 %% Ms dyss® "Th UM ceniane th
« s‘rW LP dabi s b r“i"‘oos £
Te utbm valua?th‘ lﬂraﬂ\altlﬁ,pp\ . .‘tgt e
C'{n wtug‘\ﬁ « 1‘/‘1{f Ms st‘ tutg Wo% qr/!',l €.
FPla ™ e CBag W Ny sinSIT g K AT MS gMT Wiy die nd A o NdsYy e aquggwtht
g[nN (&)Thalmctul‘;, thmsttlﬂ\l‘ J ](/ al Mg Yo dl Q[‘%l‘k m‘/&I{LQ M H,. R %SbWS b‘P‘f 'paﬁL
‘l‘q,niﬁ alte (Gp/w)asa ufdy @ gyl Cam,ﬂy
Pk yandb hop 7wty dmn;‘as dBR i () eraded gah b §var‘h“t bldwhae (v,
situSIY ‘apll - "‘\\"ya"ta‘ dh t’axa\:ﬂt K “ WMs e d Thtfp dab dtg‘y(D)and [y
a‘l”dut chs $ ooV heeedn Pese s 5T 0 Supea ccngaﬁl(mcan gox‘wkd w Mt Y YN
\an Mg ﬂcdssa‘ Mthmg\yht,nukl‘ka F/ - Gp(a))dlauing
e f‘a‘t Le Mol h(HJ) e lbve doya L.me d Nds.

CobycePd dPhsm ( Ipeh b 5f91"v lfmva‘c Gp _ 4D1 ynlt 2] 2
thS\IV ca{p‘lyf\nt“ h‘!‘kc,(ac ‘}'n%,m’\/ E/ P 2wtr |: ""((UTT)} ?)
N U(?O/ {_-0/80,“/“}“’213 dPka d e - o \B,Ptli\cﬂ gbuld& e d ‘l“htﬁqp sak @2 que duilngth

alda ndad da 8;0° crg()g‘ ﬂaI‘,am@ﬁ ]{fhﬂy ") t t h
I 0 (202000 g ® Al dPeih de ni b iy sin alt “L‘g?‘g'&ﬁ?‘? - bfw.}f‘;a“y'x%
SUY , sye - &amwﬁiﬁ\cﬂw‘ blfal"y,pc d'p“1 enig,l. e sy t"a"zp ] tOgusa
mﬁSR kysh ﬂi“a“y bw thal“ ue e LB i 6O,usabntdWO€ :ktgﬂﬁ dag g:,g_ &P dab ¢ n Sw,.;ttb
situ SUY /F/’;ﬁMs de d Tb uamh, o & subr be A WP d : ""‘""sa (rr)'a“uxP‘ss d sy
Joy ! 35 Wag b, m S y Rad plldad Lo

% eud _Md VCu‘("SQ b in Sll‘l/lg\I' J Ky P 5,
Ji‘ MS "d‘ nRg ht £ P ﬁr&\'“ 5m TT:—N. <k_T)a
‘P‘\QI“ mdte a"unb’a e IDd "n&.a"‘%' i\\ 1 VihOniN ¢
?Ua!tygxl‘ J F L rae Th Masue WA New gl W wle N = 3x bt T moThe et dlkty,
W‘thanqpand_d.wn "‘p b e OOSV/sanda W‘“Q o o nt R ce Ndisle n g N N Y umi{?x lye m- 4K
atale e 0 MV ol oo Ay Tih Veurs LR, haem thrﬂalwh\‘y. edelen and, — Ly lo*
shvsd sss’ju'ét\c" N R geeyMible ng o n t\sa““ s [y i‘a,ptuf ¢ 8 ,cf\,n, t“ tgP saﬁ “u k.20
€ale ne "1‘1'“‘"“m"“t""w““t“"“ﬁ“‘ssal‘t T hyg ‘b‘ﬁPoﬂ‘éylvlgW‘ﬁum eNghd dg
ignegAe il o e o bbednstue "2 (hwn \3&5 P raa\alsasg(ET)canl d dre d 6 My
‘ntﬁ\ﬂgtc Rg. ‘ﬁch/b\"\g "ygstgg(AV;h)\gag Th dﬂ;t e« as_ ﬁ,p & S(DT)asafu,ﬂt\cnc
sMllas op ANV BN R My mm e Ward v bag Lot ‘b\n'@Os(ET)fc R i siSYY J K ATMS e
VeeP g at LUV gwh‘yss‘is‘ﬁnia“(a* dle v nR% h inty deP S‘iP‘y eIM, o
lsfxlo 'mav 3""‘}}" 032 Vie aed
Ly bp's mg V-1 atE O.lVFTbQ vahe ¢ ae

(»)

(S )
F7oDud md Ve ‘lﬁ“tﬁ‘st ey situSIY / K /AT MSs
‘ Toiret sl ‘hftg PhY avee nV ‘Va,ﬂd—.&slv Fol o relway dFo 04 8 Pagll Lee ndstate asa uble e gl
ﬂgtb “y&(&gqftb sure . i . ﬂy thbMS Qe d %ae da gdeh dg,ag ‘agfg'ar\/lh



102911-3 Lu € a.
Q/la,f“y bVe £ syew re @ o rd re nig(!tud thnth
Jdo d e sePeh deny b k% Ms
s s ue g uy, thr ex situ dptis d .13 &“t(‘gln
R U L andy T eP ik dntyPets e ree e Aennl
('&f y A 4V /47 as bestye caPle dW\tfh L \ng
hae ale r hud d\n]{ ,n,nﬂd(,np‘nw‘tl'f
Qi@ ree (Mo g de .put Kiig in situSUY  Pasy vae d
MS dnstueyntthwe e xBigisa bw igP Jgb inty
‘deﬁJ cth nb““?f nﬁ‘u‘d l‘{{‘/'{i‘ MS
dns utguif}l as wdeiye gbuldg ne d At
LR Pegeug B h g.& dfktylfa‘us Qf Y@ in situ
S\If/lf/’dfﬁ/ls daslpe om0 ALA Be qn
Jo/“m-l e mtl leor(V?ua!ty f'n zalltr'a re t“
F/"if h%&gm Ue s L&V Ne Na St quad @ {
We ikt 1y "ﬂ!“ic ‘e e o wl’ Wasﬂ.‘(‘@! d
sy Uy @PP he su%ﬁssw‘\ Khnreag d o e fa g
dndQ'p\,m’d Ewth‘Qnﬂtcng cl‘tb hgﬁsﬂf ue |
T“Cciak h§ !t‘f‘fg‘lwasa‘hwd
haempt‘s e ‘h &“tt‘/! [ce Ndiste ¢ fo race
B Pe eund Myt §nt b tgPR f#o ott' MMS d{
R& rfsbwstb ¢ &g Q‘t\tql SJ th JL
sa‘fe R wtuS\I‘ / F/Ji‘MS @ ‘ Th‘\,‘"a}
Weu i n@art @ AV Moy e @axs onmil
mu%‘ Ly 'xscwr‘ dt ?w U('?““y?“t p, l‘,
as g wm ng 5@). 4 Qrﬂa\th,s san
o sg 1o thy ‘i‘ SuY o/ F férm o xhigis o e M A
ump‘ﬂsswtblf al‘yo day fﬁf.\“\al Ly 0 glWee 0
(¢ R .:-(51)2l ha g s‘iP‘t ad Qtthf N Ms
di(‘lgw Uglia y,pts9ssa ughf‘fa‘t Q‘HI““;‘J
e v r.w\allayr"”’”Tﬁ h hi ity ff J e rae
‘nths“frrﬁ{‘an&a“(ali dt R wtu\ hy mﬁﬁui
gbwtht SUV , ket Why (@ znsztuPﬁ"ssP““ e
deste Peue ¢ K sutase leartl hghﬁ ﬂﬂa‘uc
gbwthtdn %‘ dfkt e ufPagyvae d &Ny,
el K sutace they ‘\fn‘lﬂo d qurase | ﬁ\ch
SUY dﬁtcnl ") g"'?jhaniazmpt‘&u‘o n&‘ﬁ
”i““zn situSUY ¢ale ..t,lyp(,g.ttﬁ K qer
Gmgq?nfhxa et surhe o % dle eNand & Mg dxh
hsu A dye 2 ¢ale NP poe o .
Teeame the h@al‘cﬂmk I‘P‘ﬁﬁlga‘?\ﬁx/
K (e caee 2 300-nM K cng,p,phc @ M PR d
w !t he mﬁzn situSNY  Was o &V nandPe o d 5y XK . By
Pdere mvab M vals bmsuf{a‘t W‘thangnWO

1y '[

F 4
,pth&‘wtb‘cﬂii

TeP Sk dtg‘y, teMs &stasa{un‘\cnc the #rgydel

‘ﬁmnd I

Appl. Phys. Lett. 105, 102911 (2014)

3]

F‘ 5 ®ss Q‘icfh‘TFM‘ nﬁg se th 3a5 das & S lawy I&‘b SU¥ /
IF/ ASPY R LTI

edl @ da s e iPthegle dXB foeln Rgues
6@) 66) s wall B Jacle ot dPrh, a®und . nm gnm
and hbnme Reelw by T b ;n&tk.i M oue @A
TR @M qurae Wagead snb d sy cqmc‘\, Thade A
‘i\QUg ‘sRa&Q 785' VTQ sudytb snﬂng sas SQ If
and las 6P By b rase We o re o/ dfe o A8 [‘k b
¥ k,.l,na IPeee 4 LRetg Sy, cund By B hat
Wlafe s aWee n' @ 1P (LN, LYy, ndv lgs\Lf
lLf)cﬂln O o erdeeh dPth .nd' @ R 4#
pck_\cn,a ge Ve I‘W‘ti‘tb sfPJo d‘su‘ QI‘S\If
Font b To glue, MBI & Joetqmgd b wa/

K rase Yo rand gnmg kv LR guf.m) We
co (e @ ‘ﬂ"qﬁgpcnﬂ le SUN o nd and IIV gnd
Veeyd @ dTbS\F

aldePsy QA6 6t R
U rase 3 0d ﬂqlly aPRaree nﬁdi lyw nth 4 K
'ayf{o lvnmglthhsuran)Tb 1P foclg en
e t“f ‘ind a® se (Mo g d£ We se fMe @ A ating
fﬁmt“ I endand L anda allt tye dpt‘E

F 26N kand 1Pcee dwlyp Josinalllve locl‘ dP”’E & M
sult'a'.



102911-4 Lu € a.

,pa{cularth A‘kt's' e d Iy Feadandwe g 4
L Ra;‘{‘ﬁin‘t@ ﬁ a“d,pt Thqu Neg [3g N
Talenya! ﬂ"ﬁ d'pt[g, Y& in sinuSUY J F qnrd
ae alld ‘B g Wiyt Nee e “ﬁ‘«na”“

OXPQ’ d F gura‘.\gag \shas It l‘%7 cl’an . Qm‘

W‘tbut aly sufafl‘. ,paskva\cnrr fe e® thcid-‘ b} d

Raﬁg R, ohe e atdewdle S m‘s;ﬁb,x‘g nfer

Pe &l e ,m\,n‘b Foald d}(rkg thqtbr t;np,g_
Wtb?kﬁ QnQ th Fgufan h’ ‘gu‘ggbwt‘{[
b in wtugﬁwthc SUY A&ughf}a e uge ottgqﬂt“
‘hm‘a‘!nﬂ‘}sﬁv RS H'l'f'ﬁyfﬁ s\sﬂs—
ntly ﬂ eg ﬁmexfsltu dPesle c ah wdelyeg
e n, Wi he P, e T, uandprPhgm eany ndm
) a‘dgﬁﬁ‘\c%\f“uﬂﬂg‘c My L, ne ‘i“?

Upe @ iy 8 ad e e ne Ble et d by
Se M’thlO’)fT hlg b in gltuéﬁw SYY h, reg n‘. d

] 0‘ “y(pagkvﬁ sl]l'a‘l &mciﬁ nand
na’l“g ‘aﬂ h ‘;{ua! y in 9ltu§‘\lf J F‘\A rase

hXB afllyksa‘y ¢ wad dt‘l”“ in wtuS\Iﬁ Jn

Vhg fudye xhiglsalv gL ale (Log)e kg rle ' By dalva‘lo
e "»%‘c @a‘ dW‘tht“.PdtaustyC,pcﬁ dvale ¢ (l. 21

Ly 5). ) Th seang alfy g die TR hgmmﬁtu‘
aﬂd[f Va,ptl',p‘ggufwhh,pﬁmgth‘ nQPQﬁt\QnQ

If‘ ﬁ'th amPhu, AMT b hshlﬁ cefh Aeyre ocf
wly sPP e sV B orMie ne Sy ﬁn}!fk 1“‘52“5&&
t‘“)@.ss&& s“ds ‘a{& Q‘ss E‘J}a,p dott
daoger mlligPs Thy Mewdd thc"“fy\sa ‘y
at‘cr LY Y Qﬂaﬂlyc dire dfygkc§g\n‘h eud
IOd £ Y magui mﬂ and ““0 th iﬂﬁl:fag‘y bw

“ sLW tla,Pgﬁ d‘kt 921 22

,n‘e,n‘uhcnwo Qe nﬂs\g,ak dt“ l‘ra“\altﬁ.p

R b eclqe F/Ji‘MS dastue oWy hmsztfﬂxﬁ
‘i‘ nyM  VpTwe &Q‘fh“tyﬁgq ?
gahg, o qB dag bW and a& s Vauy d,fu'd

‘1&66{, duy L dud- Vmagul Mg nd
0‘ ey ‘;;ndﬁ ‘Qnd}taﬂl a&‘ykg (gnt ‘ly
Rﬂid'azlylpw dfg“cgc TgP b B gpnchﬂd

aemniginth Oakbﬂtyc dd znsztuS\If as

@ delye ,‘% ¥ v Mgfdw:ng Th dnty %

— u t{ﬁ.P sa‘ (td > lOOS) Was as l,w as
IX‘O cmaV* | d&y( 0. ag_ tﬁ,p ga5
(0/-,us<‘cr<60<¢s) degae d g‘iPly 5/“ agut
ngX Cma a anO‘l‘ng 0’5')th aet

Ly Ip'e mg V-1 5t E;=0. OVT hgh(ilua!ty in
situSUY o/ Ty ‘sfa'l Wasalgu xa‘{"dayTFM andx B
@2 ue mﬁg nadﬂ nte th smtthandaampt‘\,ﬂ rase
Belaldjudle Wase spro 'l K sufﬁaﬂf.

Appl. Phys. Lett. 105, 102911 (2014)

TQSWQe‘;‘{WaSSLRpQ‘ a nPy ¢ th Reas h/g A
eutt L (R TR M _g¢ dcganhscbm( K)e '@
H’% K"&rs‘u"\al d@Qsa" Rieln Q‘ﬂ‘fmﬁ
uhd r 21-6 by - autbfswcu‘d!‘ e thnt
K I‘v L‘\,‘ l] and D. M./ erl nﬁﬂy
bPU‘llgs‘uskc“a"d‘h ‘beFFa}d PR e

cf‘ haeal sPPe £,

‘UkMsha L s 80T E ajerand Wy o pec BEE 96,
28" ;205 (2008). I

7r. R‘b oM Fa;dﬂd
S hyp\‘k T 9“3.
8% % (70“)
M Has\,tl‘ anﬂTMasﬁl andTMnbﬁ P‘}rsSatug
Sedd 203, Ig. 1 g (2006).

F.Me ddusM ;o gae IV . Rlund PPL phy
Le'' 9422302 (20ﬁ).

pthe NIV mRemn J)&a‘}, 2
,ahd, FEad mnFFFFJc‘&nrg\kuu 32

Rlkngd and p.

5Y. ae, K v, MX Ty, andpre i, PPL physielt o3
‘7“7(7003)
HT'%d XD!a‘} H‘Nj\‘}. and, R\May EEE Edslgn
])wﬂo“ 33.2h 1 (90‘9) I
B.S.EMLy . Yary and Ry Ne moe by Ve s Tl 3
05080™ (20 k).
SR DL efyandp M fye Mab yalk 5 be- ‘g\ 20 b).

S Ya Rll“s ahd xr. bnnpnr. PP‘P‘}'S Pt L

50(“)%‘0707 01,
AL WK‘%YD oL . yuS ya 0L | 5“% Yuﬂyyu “
anFFPJc‘sann“ 34 Lo~ l,, (0L,
M ey, H!“.MM\‘N(a“d msh,u® Po,  PPLpH pat
, 15002), nhol (?Ol?h
’D. ¢ UV, RS'e b, M e Y. Htvﬁcvaf(r Hgi‘ uf@ and

S' nandKT .

JPRerdsy PPLphy 107, loo 10 (20 bo).
P, Ke re s, RStckﬁs D. ¢ guw vd, and Nevald PPLphsTel o4
vtml?(voo,)

‘s Auly, Nem ’r‘ T
Physie't 99, 0 (20! )
D e 1t D‘Sycr:'f:DM;yr DS. 'er R}aaggs RAr, andT
uy , PRYsS'alusSed @ o 770??%(90 LY
‘M uﬁas\ fwad T M Mg, an}l Malgy FEEEdelenp qelell
27.7 1 ~21(2006). 1
;.Edu}’nS B"y“‘s,K b‘k,Rvan‘rSQSQnT.DS W
M)}bcfns ngcﬁ M, Rleyg, M $rmnand 7 B:rgfl
CPPLphy 9 0 01(200p). ;
5. RS See,  AnDmdEs Ty T
1 Vas s Ted LB 27,2079 (2008).
Sk 8BS Bgeed M Lo ys.F,Me déus . 19 duyft B.SY fmhs M
$om Aand 2 Beg b, d Jewihags 50 207 (20 1h),
"‘XT uy Ma, Hy\afk andKMayT au, PPlpfysn“ 104, 0’»?90%(?0 )
Luy. Ma~ TAu, Hy‘_ar%T Hnl‘k ad KM 1, au, p‘ygs alug
Sedd 211, "3(70 ).
™M Fa;dﬂd F Nlame
]Qﬁa‘lw{vva ‘crétva 1, uﬂdgf{v
PPLphy. 10.;0‘505(70‘0)
st q,rkM Hﬂng Y. Y. lee 1 {‘uJ,KVc,
dndM e Muuh‘sﬂan o b0~ b oolh,
aW a msb u@ s Nak AVa T qd,and Ta,‘l&,]P,“.].
PPFr‘ys 46). ;90 (2007).

M@ eMon g afdDe &, PPL

wshand Wy e cmon

S Nie e NIV RiMA |
U Fefsaty aMdE rafe 0


http://dx.doi.org/10.1109/JPROC.2007.911060
http://dx.doi.org/10.1109/LED.2011.2143384
http://dx.doi.org/10.1002/pssa.200565199
http://dx.doi.org/10.1002/pssa.200565199
http://dx.doi.org/10.1063/1.3595943
http://dx.doi.org/10.1063/1.3595943
http://dx.doi.org/10.1063/1.2911748
http://dx.doi.org/10.1109/LED.2011.2176909
http://dx.doi.org/10.1109/LED.2011.2176909
http://dx.doi.org/10.1116/1.4807904
http://dx.doi.org/10.3390/ma5071297
http://dx.doi.org/10.7567/JJAP.50.110202
http://dx.doi.org/10.1109/LED.2013.2286090
http://dx.doi.org/10.7567/JJAP.50.021001
http://dx.doi.org/10.7567/JJAP.50.021001
http://dx.doi.org/10.1063/1.3428492
http://dx.doi.org/10.1063/1.3148830
http://dx.doi.org/10.1063/1.3658450
http://dx.doi.org/10.1063/1.3658450
http://dx.doi.org/10.1002/pssc.201001071
http://dx.doi.org/10.1109/LED.2006.881087
http://dx.doi.org/10.1063/1.2008388
http://dx.doi.org/10.1116/1.3186615
http://dx.doi.org/10.1016/j.jcrysgro.2010.09.025
http://dx.doi.org/10.1063/1.4862664
http://dx.doi.org/10.1002/pssa.201300495
http://dx.doi.org/10.1002/pssa.201300495
http://dx.doi.org/10.1063/1.3428442
http://dx.doi.org/10.1016/j.mee.2011.03.098
http://dx.doi.org/10.1143/JJAP.46.L590
http://dx.doi.org/10.1143/JJAP.46.L590

	l
	n1
	d1
	d2
	d3
	f1
	f2
	f3
	f4
	f5
	f6
	c1
	c2
	c3
	c4
	c5
	c6
	c7
	c8
	c9
	c10
	c11
	c12
	c13
	c14
	c15
	c16
	c17
	c18
	c19
	c20
	c21
	c22
	c23
	c24

