
66.. PPoossssiittrroonn RReessuullttss

CdTe:Cl

Neutral defects

(VCd2Cl2)
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Cluster of Neutral defects

(VCd2Cl2).

τBulk= 230 ps τ2=405 ps

τ1= 278 ps τ2=320 ps τBulk= 240 ps τ2=316 ps

Shallow defects Rydberg states bound to the A­centers

123 K 295 K

τ1= 281 ps τ2=400 ps

τ1= 280 ps τ2=330 ps τBulk= 283 ps τ2=328 ps
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SSuummmmaarryy

•• TThhee eeffffeecctt ooff aannnneeaalliinngg aatt CCddTTee::CCll wwaass pprreesseenntteedd.. CCdd aannnneeaalliinngg lleeaaddss ttoo ddeeccrreeaassee ooff tthhee ddeennssiittyy ooff CCdd vvaaccaan­n­

cciieess aanndd AA­­cceenntteerrss aanndd TTee aannnneeaalliinngg rreessttoorreess tthheessee ddeeffeeccttss..

•• FFiirrsstt ccoonnssiisstteenntt iinntteerrpprreettaattiioonn ooff iinnddeeppeennddeenntt mmeetthhooddss:: ppoossiittrroonn ssppeeccttrroossccooppyy,, rroooomm tteemmppeerraattuurree

aallvvaannoommaaggnneettiicc mmeeaassuurreemmeennttss,, GGllooww DDiisscchhaarrggee MMaassss SSppeeccttrroommeettrryy aanndd tthheeoorreettiiccaall ccaallccuullaattiioonn iinn CCddTTee::CCll..

•• SSiimmuullttaanneeoouuss aapppplliiccaattiioonn ooff tthheessee mmeetthhooddss eennaabblleedd uuss ttoo lliinnkk ddiirreeccttllyy tthhee cchhaannggeess ooff eelleeccttrriiccaall pprrooppeerrttiieess aanndd

ddeevveellooppmmeenntt ooff ppooiinntt ddeeffeeccttss..

•• CCddTTee::CCll ccoonnttaaiinnss tteemmppeerraattuurree aaccttiivvaatteedd RRyyddbbeerrgg ssttaatteess aarroouunndd cchhlloorriinnee AA––cceenntteerrss,, wwhhiicchh aarree mmaajjoorr ddeeffeeccttss

aatt llooww tteemmppeerraattuurree aanndd tthhiiss ddiissssoolluuttiioonn ccoouulldd bbee eexxppllaannaattiioonn ffoorr nnoonn ssttaannddaarrdd sshhaappee ooff ccoonncceennttrraattiioonn ccuurrvveess..

RReeffeerreenncceess
1. KRAUSE­REHBERG, R., et al.: Review of defect

investigations by means of positron annihilation in II­VI

compound semiconductors. Applied Physics A: Materials

Science. 1998­6­1, vol. 66, issue 6, p. 599­614.

AAnnnneeaalliinngg

• Vacancies

• Intersticials

• A­centers (VCd­XD)

• Neutral (VCd­2XD)

• The CdTe:Cl contains neutral defects (VCd2Cl2) grouped in

clusters.

• The CdTe:Cl contains Rydberg states bound to chlorine A­

centers visible in low temperature.

• Annealing CdTe:Cl at Cd pressure decreases the density

neutral defects (VCd2Cl2) and chlorine A­centers.

• Reannealing CdTe:Cl at Te pressure restorated Cd

vacancies forming single A­centers.

11.. HHiigghhlliigghhttss
• Properties of Cd vacancy (VCd) represent a big puzzle in the CdTe research.

Despite big effords in investigating its basic properties (e.g. formation and
ionisation energies) in the last 50 years, it still remains undisclosed.

• In this presentation we study properties of VCd in CdTe doped by Cl (CdTe:Cl).

• The linear shape of the concentration curves can be explained by activation of
electrically neutral chlorine at high temperatures.

• Direct experimental confirmation of the effect of annealing to the vacancy
in CdTe.

• All visible vacancies are coupled with donors­like defects (VCd­XD) or (VCd­2XD).

1. Cd overpressure (700/600)

2. Te overpressure (700/600)

PPoossiittrroonn aannnniihhiillaattiioonn ssppeeccttrroossccooppyy
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55.. HHTT HHaallll eeffffeecctt ­­ RReessuullttss

• The experimental data does not follows

the standard model, the declination of

experimental curves are not connected

with interstitial concentration even at high

pressure.

• This effect cannot be explained without

some temperature activated defect,

probably connected with chlorine.

77.. DDiissccuussssiioonn
• CdTe:Cl contains temperature

activated shallow defects,

which are major defects at low

temperature (123 K) ­ Rydberg

states around chlorine A­

centers.

• The CdTe:Cl contains also

neutral defects (VCd2Cl2)

grouped.

• The concentration of defects

mentioned above decreses du­

ring annealing at Cd overpres­

sure and increases after Te

annealing.

• Dissolution of neural defects

(VCd2Cl2) and chlorine A­

centers is assumed to explain

non standard shape of HT

concentration curves.


