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Pasztazo alagutmikroszkop (STM)
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Control voltages for piezotube
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Pasztazo alagutmikroszkop (STM)

Forras: Michael Schmid, Vienna University of Technology

Control voltages for piezotube
QM — Alagutaram:

I=1 exp(-kz)
Alagutaram szamitasa
kulonboz6 modszerekkel:

3D-WKB-STM & BSKAN
programcsomagok
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STM kepek — pelda1:
Nitrogen- dopolt grafen

Tersoff-Hamann

(s +p.)/V2 tip

Mandi, Palotas, Phys. Rev. B 91, 165406 (2015)



STM kepek — pelda1:
Nitrogén- dopolt grafen

Tersoff-Hamann

Telychko et al. s
ACS Nano 8, 7318 ‘ '..
(2014)

Mandi, Palotas, Phys. Rev. B 91, 165406 (2015)



o i
Sﬁ/kyfn{é k /bezart cromenfalak

gi US/spm%erkezetek

& i, W, 4:-*1\,‘\#
e L L '\- l-:

KR Fr: ¥
LLE] g P o (--px,.r;r
ILEXY +l-l-"-\,'l‘{”;r--.ﬁ;.n
LLEX) tA X oY -

TEEY) t 111\--:.#4- el rry
TR R XXX IR F T n -.‘-.'-.\'-:J.-l

SO

AN
N
= 0
] N

b I.I'liittf!"'ii.!.l". \'ﬁ,‘ tp.r.o-r—- =, !
MALLEEAR YRR NN RN NN N F A ‘f \ 1.1.1.1.1.‘\11.;11‘\"qgiactiitgigntiail.tllnllj::,r,rai#
AR &8 gy seenbidsscnnnnnys FAEARAALALES AL AL L AN S PSSR SRR RN NSRS EEES B
AT ETEYY A "TEL Y ‘.‘.III.“' ”"' SPAERAALESFES S S AR AN PSR RSB EEE RN I-IJJ”,’"I
BEEEEEEE LR o) \‘! "-"'--“"!f" B ey 'l"ll'--l"l--'-’-‘l"l"i'l "'J‘"ﬂ"
S L R R L W YR L _’a*l“lllllll"-’lll“m‘ 2 dadddassdaaann k) I ﬂ-.“'".ﬁ"".l
Lo R L L L ] [Z TR L L - F I R R R R  EEL TR E RN N N .““.‘"'d
A E AR AL AR AT RS A ﬂﬂm‘.iif"l‘l-‘."""a‘_ ] LT A R E NN NN ] fﬂh-f‘-‘.“’.-
RNt ARLE L LSRR RAS Lo e L B O O ] & B B PN .' LA N N BN N N .."l"
n.-nnn-.m-.-.--gn---n;--;, \\1141‘.; & YYXEEEEX Y .ia..-r -p---. | -
R T T T T T Y ST Y N R IR f \ WEESER - TN ‘Q.iiggq‘ i % .
I-“.‘I-“'II“'IIIII'II-'- jf .i.‘.‘ rri T T n l _-" 5]
“‘.‘ﬁ-l‘l‘..’.flilllllllil L E X & JF X | h‘.‘"‘.ﬁ‘l"li" i At N ] - (.lﬂ l‘-‘\ f&..‘.i
lctittti!itt-ifititlliiﬁ LE T ¥ F LE R X T T R b‘-.. .--‘m\_" J’I-I"‘. T o o
FEIFFFT ISR REEFER R L L . L R R s LY - b
rsessssensssnsseenhdh -8 8 .. L N P el & & @ ##ilill‘*‘f“w’
'.ll."“‘l"“-l'. “4“.‘ LR B L o o L N NLE “"q.'l LN N R "fl*.‘ﬁ“"-i“m’ _'
resssenesesany L8 L R L L o "-.'-".'l'\-,f LS AR R Rl R R R RRERERERELRLELD o F N
I-ICJI‘II‘_ \l’f fii- FYEEE & &l ll.'l'l"l-’t~ N EEEEE R R E R EEE R EEE R EERE T T T
-reevYa ;ffl'lii-.#-i.iceom e I Il R I E E E E R R E EE E E EE ST ST
vt AL A RR S A IR R E R E R ERE L o . rrcrr..-----nh}‘ i-r-r.as--'-'1111-111-“1-
l!'h—-.uniﬁ-ﬂ-#illll!‘lii‘-‘-—l rerrrrrrrrsrressne el fl-tl'rﬂ-iiiinn-"‘-'-"‘“
A \‘h...“.‘ ‘..-"ﬂ* f.-'.l" F.'.l'l"-'l'll‘ll.“\‘j#'lill‘llIi““l.i““""""‘!
et 'l\-..t-'-‘ln -‘#hl-v-l—t liJ,- -'frr-rnrffidlibiu‘u P A LR LR R R R R R
far 4 wa \ f'fllllriiltiH R T REE ] WEEEE Y
Frreanae =04 ql.'l..'\ f ArEEsssrs s b iy nerann RN
Ilil&.i,-rtnolllﬂ'\‘\ ,-u.w }"’r.i'. "E N EY f W s AN Y
Fa e .- e - L‘l‘“'m...“ = 'H'_(Q L A R RN N '"EE N | R

a---- habitbn W“"‘ i'f I\*-"“
ﬂrrrrrrrrr#dni bi#‘ i#tb\w -h"‘\ Fa @ g e ad
-""J’l'.l"f!'-'l'-l'

. [
A
st -r.r.r--r.t \ ih\f"j#‘&,l- \" e g
77 / ifgress 1I‘-r“'nl ‘i‘l‘i‘iil *l‘f‘i‘ X H{\:\\J / / /’ e ﬁ grrirrress Rk

!'lllil 4#1‘-!\

I\ ‘/ I IR R R S o
} i -1--\1-‘\\1*-.“
\ }fiﬁ R E R R A AR A AR R R AR &

i\“.l‘fj"l’i LA !i LR \\\\\\\\.‘I\\“

- Rodzsa et al., Phys. Rev. B 95, 094423 (2017)
Palotas et al., Phys. Rev. B 96, 024410 (2017)



1 4 n oy oy

Kulonbozo topologiaju magneses skyrmionok

S (0xS x 9yS)dxdy
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Kulonboz6 topologikus toltést skyrmionok:

Q = -2 (piros), Q = -1 (fekete), Q = 0 (narancs), Q = 1 (zdld), Q = 2 (lila)

Rozsa et al., Phys. Rev. B 95, 094423 (2017)
Palotas et al., Phys. Rev. B 96, 024410 (2017)
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Magneses kolcsonhatasok vizsgalata,
komplex spinszerkezetek kialakulasa:
Roézsa Levente (Wigner-BME), Szunyogh Laszlé (BME)



y /STﬁ\/I kepek — példa2: magneses skyrmionok

Szimulaciok
3D-WKB-STM
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A felulet sikjaban

érzekeny magneses tuve
|Q| meghatarozhato,
haQ#0

(valamint Q eljele is)

Rozsa et al., Phys. Rev. B 95, 094423 (2017
Palotas et al., Phys. Rev. B 96, 024410 (2017
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