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What we already know

CsI as a
scintillator

PET



Why CsI? Why cryogenic?
● Pure CsI @ room temperature has a relatively small Light Yield (LY)

~ few thousands of photons/MeV
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● When cooled:
○ LY increases by a factor of ~15
○ Slow time constant ⇨ O(μs)
○ Emission wavelength shifts

from ~320 to ~ 350 nm



CsI vs other PET crystals

VERY good
energy resolution!

but also very slow,
challenging a bit 
the electronics…
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CsI vs other PET crystals

VERY good
energy resolution!

but also very slow,
challenging a bit 
the electronics…



Monolithic vs Pixelated crystals

● Each crystal is coupled one-to-one 
to a single photosensor

● Spatial resolution given by the 
size of the pixel

● Confined light, no pile-up
● DOI is challenging

● Continuous block, light distribution 
read by an array of 
photodetectors

● DOI and spatial resolution 
determined afterwards

● Better light collection eǤciency
● More aǣordable

Pixelated Monolithic



So after all… Why a cryogenic CsI full-body PET?
● The cost of crystals and SiPMs scales 

linearly with the axial length of the PET
○ For high axial length, these 2 

dominate the price

● Monolithic crystals read out by 6x6 mm2 
SiPMs (usually 3x3), reducing by x4 the 
SiPM and electronics component

● Cryogenic CsI crystals are x5 cheaper 
than LYSO
○ Liquid nitrogen cooling is a well 

known and relatively cheap 
technique (with a ~fixed cost)

● Total reduction factor of approximately 
x4, possibly bringing the cost of a 
full-body PET below $3M.



Thank you for your attention!

…and for these 
last two weeks :)


