> Transition metal impurities in Si:
Priotolurninescence: nature of the
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> O and F configurations in Hign-T, Fgl1201
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> Polaron dynamics in Colossal Magneto-Resistive manganites

> Magnetic nyperfine fields of adatomns at surfaces: Cd on Ni
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- Detect nuclear radiatien; terdumuiiAneuidiEss

- Decay particles transmit inieimaueNiieioiiicHESHIiGIE
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= Deep Level Transient Spectroscopy (DLTS
= Hall effect

At ISOLDE often several of these methods are used in
combination
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Table 32b Starting Materials Technology Requirements—Long Term™*

International TechnelegyAReediiciNCIRSEicelE sl

Year of First Product Shipment 2008 2001 2014
Technology Node 70 nm 500 nm 35 nm
Proposed Year of First Freduct Shipment, 2008 2011 2014
Technotogy Node (A) 60nm 40 nm 30 nm
DRAM 172 Pitch (nm) 70 50 35
|New DRAM 1/2 Pitch (hm) (A) 60 40 30
MPU Gate Length {nm) 45 32 22
|New MPU/ASIC Gate Length (In Resist) (nm) (A) 45 33 23
General Characteristics * (B,C)

Waler diameter (mm) 300 300 450
Edge exclusion (mm)

Front surface particle size (nm ), latex sphere equivalent (D)

=35 225 217.5

Particles (em ™) (E.F)

<0.10 <£0.10 =010

Particles (#/wh)

3 5?2 <165

Critical surface metals (at/'cm?) (()

<3489

Site flatness (nm) (H)

Oxygen (center point value + 2.0 ppma) (ASTM "79) (1)

Polished Wafer *

Identify + control Fe in Si below 101% cm-3

Total Allowable Front Surface Light Scattering Defect Density is The Sum of Crystal Oviginated Pits (COPs) and Particles (see General Cha

Front surface COPs stze (nm). latex sphere equivalent (D)

COP&rdles (LKA (FIWI)

Total bulk Fe (at/cmg) K]

ts (ONE {cm

pratidation sieCRinglguss (95F)
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> wurtzite semiconductemVitINIEIENG NGRS NEN,

» very similar ter GaN BuiIssS e EIgEs i NG EIIES

Nichia
Co., Japan

@  GaN blue laser

Major problem

> all undoped crystals are n-type
(vacancies, interstitials, other defects, impurities?)

> p-doping extremely difficult
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Conflicting explanations for the “green band” in the literature:
e Cu,, - Impurities
« Vacancies (e.g., Vo, V5,)
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PL-Signals of

ZnO: Green band

Literature

- Vacancies

- Ni - impurities ?
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PL-Signals of —%Cu In Zn®
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Recoll energies; of zf)C

Both decays produce Zn vacancies:
Green band < Zn vacancies in ZnO




IglENeliiilevleiestln) o-iyoe clooing of Zno

Candidates o acCepioiss

N, P, As, Sb Group vV orn Sq

oup la on S,
oup Ib on S,,

already studied at ISOLDE

IVESHEENGISHOIESEEN

E e ole:

ls As a sulizagle eccapior in 2n07?

Maybe, but it does not like to occupy O
sites but prefers Zn sites!
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simulations for S, sites  simulations for T sites
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U. Wahl et al, in print, Phys. Rev. Lett. (2005)



> Superconductivity: ancNitSHE
critically mifluenced sy e
charge that O% doping
Introduces, inithie

SUperconaducting Cu@spIENES

icerhenumber o e eiiceE
EsEme cliaigerdopinge

= investigate atomistic
configurations of O% and F-
dopants by means of electrical
field gradient (EFG) it causes on
PAC probe atom 19%mHg
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dopant configuration
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Oxygen & Eluorine ConiguiaieiSuins e isIEiiEim
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J.G. Correia et al, in press, Phys. Rev. B (2005)



Colossal MagneteesiSvERY/ EiuElgiieEs

nling of
ice degrees of freedom

Complex multi=scalenyoeicRiiiiF

INUATRASIC IRINENICEENEINIES
Clligiars anlel siflges (erleiice, s0ln arndd struciure)
Urlcariveanilorzl gfzse irensitiorns

Cnizirge-catlglee [ziiiliea dgfofraiions: Polarorns

= use 111mCd impurities as local observers of the
nature of structural phase transitions by means of PAC
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Magnetism on surfaces
Impurity Atomsat Various Sites
on a Surface (001)

11Cd Probe on Ni(001)

Subst. Terrace Site Free Step Site
NN =8 e NN =5

Free Kink Site
NN =6

Adatom site

NN =4 Subst. Step Site

NN =7

Different adatom sites can be prepared via
deposition and anneal temperature




BHF parabo”C fu nCtiOn K. Potzger et al, Phys. Rev. Lett. 88 (2002) 247201

of coordination number
Theory: Mavropoulos et al. PRL 81, 1506 (1998)
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Hyperfine Fields
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Solid state physics atlSOINDIENCEVYESIENTIE ENEIIENs)|
Meenils

SemiconduCtorss

SIEe SCa cliarnond,
-V, nitrides B4/ lons

slecirical cloping, transition metals,
rare earins, ol
ciluted magnetic semiconductors

s and perovskites

©

> Magnetism (manganites, CMR)
> Low dimensional systerms:

L
surfaces, interfaces, rultilayers

ISOLDE's strength:
the variety of different experimental methods that can
pe combined to study these materials
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