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- Detect nuclear radiation; ter auauiaAneiidiEss
— Radiotracer Diifusion

- [Decay particles transmitiniein el enRNsReiGIiENESH) NIk

= =llssion Crleneline (2C)

= Paritfoec] Arejulzr Corralzition (PAC)

= Mossgzater Sgaciroscoay (VS)

— (Beta Nuclezr Vg netie Hesanzerce B-N\VIF, no longer active...)

- lelgnitify sgaciroscoglc signels via lsaigge relf life:
= Pnotolurningscernce (PL)
— Deeg Level Transient Speciroscopy (DLTS, new setup in 2006)
— rlall effect (new setup in 2006)

At ISOLDE often several of these methods are used in
combination
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IV semiconductiors orporation and complex formation

ceptors in Gz

ferfaszeefngile seicancuciors investigated

by the hyperfine interaction of implanted radioisotopes

IS401: S=zrmicoriducior spectroscopy with short lived isotopes

IS416: Production of rare earth isotope beams Metal surfaces
for radiotracer-DLTS on SiC

IS426: Mn and Fe impurities in i,  Ge,

IS432: Diffusion of 2Mn in GzAs

IS425: Radioactive probes on
ferromagnetic surfaces

CMR manganites

High-T, superconductors

(oxides) (oxides)
IS390: Studies of Colossal IS360: Studies of High-T,
Magneto- Resistive oxides superconductors doped

with radioactive isotopes with radioactive isotopes
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omplex formation

estigated

Metal surfaces

1S432: Diffusion of *>2Mn in GaAs

IS425: Radioactive probes on
ferromagnetic surfaces

ASPIC experiment

CMR manganites
(oxides)

High-T. superconductors
(oxides)

1S390: Studies of Colossal IS360: Studies of High-T,
Magneto- Resistive oxides superconductors doped
with radioactive isotopes with radioactive isotopes



Magnetism on ferromagnetic surfaces

|mpurity Atomsat Various Sites
on a Surface (001)

H1Cd Probeon Ni(001)

Subst. Terrace Site Free Step Site
NN =8 oBee 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

— allows systematic studies of magnetic hyperfine fields B -
at different sites by means of PAC




B, - parabolic function
of coordination number

K. Potzger et al, Phys. Rev. Lett. 88 (2002) 247201

Theory: Mavropoulos et a. PRL 81, 1506 (1998)

25
Bl [T]

20

154

Magnetic
Hyperfine Fields

Konstanz group:
Ni(001):6,4;
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Ni(111)
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High-T, superconductors

(oxides)
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Magneto- Resistive oxides superconductors doped
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J.G. Correia et al, Phys. Rev. B 72 (2005) 144523
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IS416: Production of rare earth isotope beams
for radiotracer-DLTS on SiC

1S426: Mn and Fe impurities in Si, ,,Ge,, alloys

1S482; Diffusior of Z2Mrl 11 GaAs

Metal surfaces

IS425: Radioactive probes on
ferromagnetic surfaces
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High-T, superconductors
(oxides)

1S390: Studies of Colossal 1S360: Studies of High-T,
Magneto- Resistive oxides superconductors doped
with radioactive isotopes with radioactive isotopes



IS369: AcceptersiniEIsSEniCuREbEGEIS

- 10"
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Trie “unusuzl” diffusion of 11Ag i CclTe

“Naorrnzl” Very unusual syrmrmeiricel
Gelllgsizar diffusion grofile

diffusiorn profile

In CdTe", Frank Wagner 17:50 n

H. Wolf et al, Phys. Rev. Lett 94 (2005) 125901



SlellleRSitzlisn R a\/sies glein)s for 2006/2007:

- Make progress inmoVvine teraNeVaSOlRSIEIEN =SSN el
(building 115, currentlyheusinertEN SEBDENSEIESSRGIEI0])
— cleaner and safer working coneivens

® NEW: SELUP fior ling (Lisbon)
(fast poesition-sensiiive pad dereciomsicll ENEINby

—, “Lattice location of Ay in SrTi0, zrid
new develogrmernts in position-sensitive
cletectors for emission cnarneling”
Ane Claudia Marcques 17:15 1)

o new setup for on-line emission channeling (Gottingen)
(vosition-sensitive CCD daigcior for very low nergy eleciruns

s oermenent DLTS seiup (Jeria)

s on-line tracer diffusion setup for short-lived isotopes (Saar

o oermernernt Hall effect seiuo (Jslglrorugmn)

- Ge detector for yspectroscogy

> high-vacuum evaporator for ele irical contacts, Scnot k/ cdiodes

t—|
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How will this new equipment be used?
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ISS68: Lattice location of transition metalshiisemiceticioNs
IS869: Acceptors in lI-Viisemicenductors hcCorperaueien o] EXaGIInEI6]
in GaN

tors investigated

sotopes
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Metal surfaces

for radiotracer-DLTS on SiC

ISZZGIVIN N ONEEN P SNSRI 0y
1S432: Diffusion of ®2Mn in GaAs

IS425: Radioactive probes on
ferromagnetic surfaces

CMR manganites
(oxides)

High-T, superconductors
(oxides)

1S390: Studies of Colossal 1S360: Studies of High-T,
Magneto- Resistive oxides superconductors doped
with radioactive isotopes with radioactive isotopes
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SemicEiEBIELors S new groposals in 2006

gations Some of the

|SEagd =2 Enlissiancrleneine) fzitige loczitiorn of snori-lived isotopes phySICS in the new
in GaN proposals: ...
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1S401-+869 — Diffusive, structural, ogtical, and glacirical grooerties
of clefacts 11 semiconductiors

for radiotracer-DLTS on SiC Metal surfaces

19426 — Mossoauer siudies of diluie magnetic se
IS432: Diffusion of 2Mn in GaAs
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IS425: Radioactive probes on
ferromagnetic surfaces

CMR manganites
(oxides)

High-T, superconductors
(oxides)

1S390: Studies of Colossal 1S360: Studies of High-T,
Magneto- Resistive oxides superconductors doped
with radioactive isotopes with radioactive isotopes



In thereCUSZ Ao IuE

»> Wurtzite semiconeuctomWiitiiNcIENE ElsREiRcRNEN,

» very similar ter GaN IS E CIge)siiCE NS EIIES
» large single crystalssaveaiizisle

Nichia Co.
Japan

i )
#* GaN blue laser

Major problem

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

> p-doping extremely difficult



The difficultresupNpEn/P e Gl

@zlglelfefzticisfof “carlvernilonal” accegiors:
N, P, As, Sl Group vV on S,

roup la on S,,

roup Ib on S,,

rl/ siddied at [SOLDE

= e ole:

Ceinl As 0e 2fl S¢ accenior i Zr07

Most likely not!
It prefers Zn sites...

position- and energy-
sensitive detector
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simulation I ) .
S, sites Only geitigrns for S, flitne
exogriental emissior
crieninelineg resulis!

experiment
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U. Wahl et al, Phys. Rev. Lett. 95 (2005) 215503
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1S401: Nature of denors and
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1IS401: Bound exciton lines inrZne DCU

B_ .

A long-standing, preblem (G408 VisS) -l B

their chemical identity. Associated WWith 2(5a 2Ge
donors, therefore implant Zns andsGel 4.86 hr B_

which decay to single anddeuble deRers : 75 . "’ 77
respectively: see ifi any signall asseciaied *Ga Ge
with implanted isotopes:. Single  Double donor
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First direct onservation of Ga acting as neutral and ionized donor
First 00s 10

n of Ge as double donor
K. Johnston et al, submitted to Phys. Rev. B



/N0, GaN and SpiniremeEs

o Transition metal (FV)idepEdRZpI@raicNSEINREENG ITLE: WE e
semiconductors (reemrtempEEitEN N BINEYHENSIH NGNS saule
applications ini spIRtrenics; exap

Ziiy ML © or  Ga, VPN TWI=Cr, M, Co, Ni, Fe...
= 0.01-0.10

— Clrlgigplogreiiigs T cs ign a5 950 i€ regoried for
2 472 CU O [S.d. Han, APLL 61 (2002)10247)

M iflcargor e CLr'rJJ Zj Gzl ¢ royir)
ar 9y lor er)le teitjor)

> Moare inforreatior naacdacd o ine microsiruciurae of TV in Zno ancd
Gzl ir orcder to exglain naiure of ferrormagrigiism:
— 2nd ghases, grecipitates etc, = conventionel
ferromagnetisrn ?
- isolated substitutitonal TMy, 5, = new type of
ferromaaqgnetisim !
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= 90% Ee on ideall'S; — zals0 90% Fe on idezl S,
experiment  simulation S, sites
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= [0001]
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I 0.79-0.92 I 0.83-0.94

0 1 2 [deq] 2 - 2 -1 0 1 2][deq]

E. Rita et al, Appl. Phys. Lett. 85 (2004) 4899



Macroscepic maglEnCHCIERNSHD)]
high-dose “ 0.:8%  inpleieassaiplEsSNitiEseoy

GaN #235
T=300 K

-1.0 -0.8.-0.6.-0.4.-0.2. 0.0.0.2.0.4.0.6.0.8.1.0 = S0 ' 2500 ' 0 ' 2500 ' 5000
applied magnetic field H [T] H(Ce)

o ferrormeagnetic geraviour visiole ug to at least 380 € (ZnO) and 300 1 (Gal)
WITnoLUL aitignuztion
= Curie ternperature T, rust pe well apove KT

o selilraition megnetization reacned for fl=0.2 T
b egnetization corresponds to 19 u /Fein Zn0 and 14 1 /Fe i Gel

SQUID data by J.P. Araudjo, Univeridade do Porto
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Zn0
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)7 magneug COrgunents: 3;5
Be=48Tand Bye=31T -
= Curie tgmperailre T musi ge well
agove 400 ¢
o 1 quadrupole-split doublet (20%)
5 a0 5 o0 5 10

Velocity (mm/s)

Alrn of new MOssDe ler oroposal:
unravel tne nature of tne magnetisml
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Soelid statephysicCsEiNSo L=
COVErS a WidenaneereiNieiEidelss
> SemiconelcioNnss

Si, Ge, SiGe, dianmeRey
-V, nitrides, -\ Zi@xy

alaciriczal cdooing, transition metals,
felfe 2arins, o

dilutec e natic sermiconcductors
Fligh-T, supercornductors ard perovskites

Meagnetisrn (rnargenites, CVIR)

\/

Low dirmensionel 5/5 ermns:
surfaces, interfaces, multilayers

\

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