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Wat is CZT 



Wat is CZT

• Cadmium-Zink-
Telluride

• Halfgeleider
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Waarom CZT



Stralingsdetectie
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Gamma Camera

6



Gamma Camera
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1. Gamma foton

2. Licht foton

3. Elektron

4. Signaal

Kristal

PMT

e-

e-



Halfgeleider Detector

1. Gamma Foton

2. Ionisatie

3. Signaal
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1. Gamma foton

2. Licht foton

3. Elektron

4. Signaal
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Scintillatie vs Halfgeleider

NaI(Tl) – 99mTc
• γ = 140keV

• 𝜂𝜂scintillatie = 12%

• Eexcitatie = 3eV

• Lichtverlies = 25%

• QEPMT = 20%

• N = 840 e-
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5600 licht fotonen



Scintillatie vs Halfgeleider

NaI(Tl) – 99mTc
• γ = 140keV

• 𝜂𝜂scintillatie = 12%

• Eexcitatie = 3eV

• Lichtverlies = 25%

• QEPMT = 20%

• N = 840 e-
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SCd – 99mTc
• γ = 140keV

• 𝜂𝜂scintillatie = -

• Eexcitatie = 5eV

• Lichtverlies = -

• QEPMT = -

• N = 28.000 e-



Scintillatie vs Halfgeleider

NaI(Tl) – 99mTc

𝑅𝑅𝐸𝐸 =
2.35
𝑁𝑁
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SCd – 99mTc

Fano Factor
F=0.09

𝑅𝑅𝐸𝐸 =
2.35
𝟖𝟖𝟖𝟖𝟖𝟖

8.1% @140keV

𝑅𝑅𝐸𝐸 = 0.09
2.35
𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐

0.42% @140keV



CZT voor stralingsdetectie
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ρ [g/cm3]

Z

W [eV]

BG

NaI(Tl)

3.67

50

Si

2.33

14

3.6

1.14

Ge

5.32

32

2.9

0.67

CZT

6.06

50

4.43

1.4-2.2
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Toepassingen CZT



Mobiele detectoren
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Mobiele detectoren
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Multidetector Setup - Applicatiespecifiek
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• Myocard perfusie

• Geen AC !

D-SPECT CS

RE [%] 5.5 9.25

RS [mm] 2.46 3.8

Stomo [cps/MBq] 647-1107 141
Erlandsson K, Kacperski K, van Gramberg D, Hutton BF. Performance evaluation of D-SPECT: a novel SPECT 
system for nuclear cardiology. Phys Med Biol. 2009 May 7;54(9):2635-49. doi: 10.1088/0031-9155/54/9/003. 
Epub 2009 Apr 8. PMID: 19351981.



Multidetector Setup - Algemeen
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Multidetector Setup - Algemeen
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Multidetector Setup - Algemeen
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GE Starguide CS

RE [%] 5.5 9.9

RS @10cm [mm] 7.0 7.8

Splanar [cps/MBq] 96.9 90.9

Svol/ax.cm 29160 12000

First performance measurements of a new multi-detector CZT-Based SPECT/CT system: 
GE StarGuide; Gilles LE ROUZIC, Rani ZANANIRI Journal of Nuclear Medicine May 
2021, 62 (supplement 1) 1125;



Dual Isotope Imaging

• 99mTc + 123I
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Dual Isotope Imaging

• 99mTc + 123I
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Nadelen ?



Nadelen

• Fabriatiekost

• Bewegingsvrijheid ladingsdragers
= Hole Trapping
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CZT

• REnergie

• RSpatiaal

• Sensitiviteit

• Compact

• Hoge Z

• Kamertemperatuur

• Kost

• Hole Trapping
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