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ECLIPSE IV
X-ray tube
AmpTek and Oxford Instr.







A detector is a kind of transducer, a physical entity is        
coded as  an  electronic signal

Linear relation between X-ray energy and output pulse 
amplitude

We are measuring voltages, dynamic range 0 – 8V in ~ 1        
microsec;  resolution several millivolts

We have to understand the information chain, we need clear   
and clean conditions



Pole Zero Cancellation
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The Restoration of 
Michelangelo's David

Mapping sulphates on Michelangelo's 
David using portable EDXRF (from 
"Exploring David: diagnostic tests and 
state of conservation," edited by S. Bracci
et al., GIUNTI, Florence, 2004)
Giovanni Buccolieri, Alfredo Castellano, Marina 
Donativi, Stefano Quarta
Universita di Lecce, Dipartimento di Scienza dei
Materiali

Taking an x-ray fluorescence spectrum of David

Typical spectrum before and after cleaning treatment



PIXE investigation of funeral
mask of Queen  Sat-Djehuti,

~1650 b.C.

PIXE investigation of funeral
mask of Queen  Sat-Djehuti,

~1650 b.C.
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Collective model
of the nucleus
(liquid drop)

Collective modelCollective model
of the nucleusof the nucleus
(liquid drop)(liquid drop)









energy [MeV]
charge carrier-

pairs, resp. 
photoelectrons

statistical error 
rms

full width half 
maximum  [%]

3.0 106 400 0.09

1.0 3.3x105 230 0.16

0.3 105 127 0.30    

0.1 3.3x104 73 0.52

3.0 105 183 0.43

1.0 3.3x104 106 0.75

0.3 104 58 1.36

0.1 3.3x103 33 2.35

3.0 104 100 2.35

1.0 3.3x103 60 4.08

0.3 103 30 7.40

0.1 3.3x102 15 13.0

scintillation detector

ε = 300eV / photo-electron

no Fano-factor !

gas proportional counter

ε = 30eV / ion-pair

Fano-factor ~ 0.33

semiconductor detector

ε = 3eV / e--hole-pair

Fano-factor 0.1 – 0.16


	  

