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WE CAN TAKE PICTURES OF CANCER

BUT ITS VERY EXPENSIVE
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PET DETECTOR

HOW DOES IT WORK?
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DETECTING AND MEASURING GAMMAS
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REJECTING SCATTERED GAMMAS
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COINCIDENCE MATCHING

RING DIAMETER COINCIDENCE TIMING SPECTRUM
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THE TEST BENCH
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DETECTOR MODULES
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FRONT END
MODULE MOUNTS DETECTOR
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ENERGY RESOLUTION
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GAMMA
BETA PARTICLE

Lu-176 DECAY SITE

OUR SCINTILLATORS ARE RADIOACTIVE !?!?
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RELATIONSHIP BETWEEN QDC UNITS AND keV?
PEAKS
FIT
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ENERGY RESOLUTION AFTER CALIBRATION
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COINCIDENCE TIMING RESOLUTION
SINGLE PIXEL PAIR 
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FIXED TIME OFFSETS AT ALL CHANNELS
WHY IS THE MEAN NOT ZERO ? MEASURED TIME HAS SOME FIXED OFFSET

REMOVE MEASURED OFFSET FROM MEASURED TIME

MEASURE THE FIXED TIME OFFSTES
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MEASURING THE FIXED TIME OFFSET
THE MEAN IS EQUAL TO THE DIFFERENCE

BETWEEN THE FIXED TIME OFFSETS

SYSTEM OF LINEAR EQUATIONS

CONSTRAIN THE LINEAR EQUATION BY
SETTING ONE OFFSET TO ZERO

SOLVE EQUATION FOR MEASURED
TIME OFFSETS USING 

LEAST SQUARES REGRESSION 

16



TIME OFFSET CALIBRATION
CORRECTED 
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WHERE TO NEXT ?
TEST NEW DETECTOR MODULES
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THANK YOU FOR YOUR TIME
ANY QUESTIONS ?
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NOT ALL GAMMAS ARE GOOD GAMMAS
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ALUMINIUM
BLOCK
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PROCESSING PETSYS DATA
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CALIBRATED PEAK POSITION ERROR
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SINGLE SIDED DEPTH-OF-INTERACTION
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DESIGNED DOI DETECTOR MODULES
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