
44.. RReessuullttss aanndd DDiissccuussiioonn
CdZnTe:Ge CdTe:Cl

22.. PPooiinntt ddeeffeeccttss

Neutral defects

(VCd2Cl2)

33.. EExxppeerriimmeenntt aanndd TThheeoorryy
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Neutral complex (V2­
Cd ­ Ge2+

Cd)

τBulk= 263 ps τ1=327 ps τBulk= 260 ps τ1=326 ps

τBulk= 295 ps

τBulk= 260 ps τ1=320 ps τBulk= 253 ps τ1=325 ps

τBulk= 293 ps

SSuummmmaarryy

•• TThhee iinnfflluueennccee ooff aannnneeaalliinngg aatt CCddZZnnTTee::GGee aanndd CCddTTee::CCll wwaass sshhoowwnn.. TThhee ssaammee rreessuullttss lliikkee

uussiinngg ssttaannddaarrdd ggaallvvaannoommaaggnneettiicc mmeeaassuurreemmeennttss wweerree oobbttaaiinneedd uussiinngg PPAASS mmeeaassuurreemmeenntt tteecch­h­

nniiqquuee.. CCdd aannnneeaalliinngg lleeaaddss ttoo ddeeccrreeaassee iinn ddeennssiittyy ooff CCdd vvaaccaanncciieess aanndd AA­­cceenntteerrss aanndd TTee aannnne­e­

aalliinngg rreessttoorreess tthheessee ddeeffeeccttss..

•• AAss ggrroowwnn CCddTTee,, ddooppeedd bbyy CCll,, ccoonnttaaiinnss cclluusstteerreedd ddeeffeeccttss aanndd aannnneeaalliinngg pprroocceedduurreess lleeaadd ttoo

uunncclluusstteerriinngg ooff ssuucchh ddeeffeeccttss..

•• CCddTTee::CCll ccoonnttaaiinnss tteemmppeerraattuurree aaccttiivvaatteedd sshhaallllooww ddeeffeeccttss ((RRyyddbbeerrgg ssttaatteess aarroouudd CChhlloorriinnee

AA––cceenntteerrss)),, wwhhiicchh aarree mmaajjoorr ddeeffeeccttss aatt llooww tteemmppeerraattuurree..

• Annealing CdZnTe at Cd pressure leads to

decreasing of density of Cd vacancies below

measurable level.

• Reannealing CdZnTe at Te pressure restores

neutral defects (VCd­GeCd) at material.

• There are no temperature activated shallow

defects.

Temperature dependency of Mean lifetime
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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 A­centers visible in low temperature.

• Annealing CdTe:Cl at Cd pressure decreases the

density neutral defects (VCd2Cl2) and Clorine A­

centers.

• Reannealing CdTe:Cl at Te pressure restorated Cd

vacancies forming single A­centers.

• CdZnTe doesn't contain any tempe­

rature activated shallow defects.

• CdTe:Cl contains temperature

activated shallow defects, which

are major defects at low temperatu­

re (123 K).

• They are Rydberg states around

Chlorine A­centers.

• The concentration of this type of de­

fects decreses during annealing at

Cd overpressure and increases af­

ter Te annealing.

Cluster of Neutral defects

(VCd2Cl2).

11.. HHiigghhlliigghhttss
• Properties of Cd vacancy (VCd) represent a big puzzle in the CdZnTe/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 CdZnTe:Ge and CdTe:Cl.

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

• First direct experimental confirmation of the effect of annealing to the vacancy
in CdZnTe/CdTe.

1. Cd overpressure (700/600)

2. Te overpressure (700/600)

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

PPoossiittrroonn aannnniihhiillaattiioonn ssppeeccttrroossccooppyy

295 K 123 K 123 K 295 K

τ1= 281 ps τ2=400 ps

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