UNIVERSITA DEGLI STUDI DI TRIESTE

XXIX CICLO DEL DOTTORATO DI RICERCA IN
NANOTECNOLOGIE

Structure and chemical characterization of novel 2D
homo- and hetero-organic architectures on a gold
surface: a combined STM and photoemission
spectroscopies study

Settore scientifico-disciplinare: FIS/03 — Fisica della Materia

DOTTORANDO
ZHIJING FENG

COORDINATORE J ;A
PROF. LUCIA PASQUATO ,~ct="~ / Y

SUPERVISORE DI TESI
PROF. GIOVANNI COMELLI

TUTOR
DR. CARLO DRI

TUTOR
DR. ALBANO COSSARO

ANNO ACCADEMICO 2015/2016






[©]

TERGES
3%

S 3@%5“&1







































c‘—l‘ control voltages for piezotube

tunneling current  distance control and
amplifier scanning unit

piezoelectric tube
with xy electrode

/ |4

| sample

_I_ tunneling
@ voltage

display




sharp tip

Constant height mode

I ZA

9% 4

Constant current mode

| A 4

193 4

9% 4

93 4



V(z)

sample

vacuum

E<V,

tip







Evac

»
»

sample d tip

(a) no electrical contact

negative bias

\positive bias
=

S ¢
o
------- Ef
eVv
sample tip
“«—>
d

(c) electrical contact
biased: tip positive

v

sample d tip

(b) electrical contact
no bias

negative bias

positive bias d)t

sample tip

(d) electrical contact
biased: tip negative









"Pushing"

tip

><V


















i Preparatnon chamberl 1“\ STM chamber X
i P g = e,
\ l §










100 t— Au

/\50-
< b
< L
e
-
© »
a
0]
]
—
y—
c o
c [
w -l
E -
5 Age
Mo® ©
— Be
NN Lol L1l
2 5 10 50 100 500 1000

electron kinetic energy (eV)

photon source energy analyser

UHV - Ultra High Vacuum
( p <1077 mbar) J




Ein=hv-Ep-¢s-(¢p-¢s)

=hv-E,-¢
Ekin=hV'Eb'¢m b7¥D
—EP
o. éo
Er o * Er
hv
Ep
core level - -

Sample Electron Detector









(a) Outer hemisphere

s Inner
: hemisphere
e
B - v,
Hy Detector
= =
K-
it |Lenses
‘u
—1 1‘ —
:i
"
\s&/

X-ray Photoemitted electrons

-
.-y
wmund

Entran‘ce slit w Exif slit

|

Sample



Energy

Absorption

'S IYYVYY
My and Mgedges
CyZFPJCcfESICIIIIIIIT/sd
M3 and M jedges
Il iy e At 3p
M, edge
o I itk 3s
L,edge
B — 2p =32
L, edge
2 - —2p (=12
L, edge
------------------- 2s
K edge



Core-hole recombination

Fluorescence Auger
Continuum Continuum
Pl
M eeod00000 |
L L

R\ e



ANES

ABSORPTION
[

X-ray absorption
spectrum of
molybdenum metal
from 19.8 to 21.5 keV

19800 20000 20200 20400 20600 20800 21000 21200 21400
PHOTON ENERGY (eV)

NEXAFS= Pre-edge + Edge + NEXAFS

—s ; " :
PN ——

Tk //\ e 1
= /
=
£ /
: /
= ¥
T n’. |
| [\ |/
5 (| /
E ‘ \

L

-20 0 20 40 60 80 100 120

Photon Energy (E-ED)






Synchrotron
radiation



wn(

%

&) .
22 %! "/

$ nn

7
2

S GV
)
2 4

YoHB "% 6 5
B A "B

o2 %o

/4:

%

CTER

X
g/ /"

" $

%

D

%

#6949 %
3



