
SLHC Upgrade Areas of Promise

Some areas where the lab and division might 
make a significant contribution to the SLHC



Many of the inner detector choices
depend on reliable tests of radiation
effects – RD50 is involved in this





RD 50

Irradiation Facilities  

 

The following list contains irradiation  facilities made available to members of  the RD50 collaboration :

BNL (Gamma 1.17 and 1.33 MeV)

CERN (24 GeV/c protons, 1 MeV neutrons)

NCSR "Demokritos" (Gamma, protons, neutrons)

Pau l Scherrer Institu t (300 MeV/c pions)

Un iversité catholique de Louvain (Neutrons 1 to 70 MeV, Protons 10 to 75 MeV, Heavy Ions)

Un iversity of  Karlsruhe (26 MeV protons)

Un iversity of  Ljubljana (Neutrons)

Un iversité de Montréal (Protons up to 11 MeV, ions up to 5.5 MeV/charge)

University of  Padua (27 MeV Protons, 58 MeV Lith ium ions, 102 MeV Carbon ions, heavier ions)

Un iwersytet Warsz awski (Heavy ions from 22 to 190 MeV)

Uppsala un iversitet (Protons 500 keV to 10 MeV, ions 1 to 50 MeV)





IPNS as a resource for RD50

● Energy ~1MeV
● Measured 

exposure
● High intensity
● SSC era studies 

done in collab. 
with Penn. (see 
example to 
right)



Speed -- 3D vs. planar
1. 3D lateral cell size can be smaller than wafer thickness, so:
shorter collection distances

2. in 3D, field lines end on cylinders rather than on circles, so:
higher average fields for any given maximum field
(price:  larger Celectrode:  we now have 0.2 pF / 121 ?m long electrode)

3. most of the signal is induced when the charge is close to the
    electrode, where the electrode solid angle is large, so:

planar signals are spread out in time as the charge arrives
3D signals are concentrated in time as the track arrives

4. if readout has inputs from both n+ and p+ 
electrodes, 

drift time correction could be made

  5. for long, narrow pixels and fast electronics,
track locations within the pixel could be found

New Si Det.
types 

Something the
Center for Nanoscale 
Materials could do?



ATLAS Front End and LVL1
● Switch to 12.5ns from 25ns. will have a big 

impact on frontend electronics
– LVL1 probably needs substantial rebuilding
– detector readouts need to be reviewed and in 

some cases redesigned
● ATLAS LVL1 knows nothing of tracking or 

Si
– could or should this be changed

● if there is a need this has a BIG impact on Si readout 
design (i.e. need to read it all out not JUST LVL1 
accepts)

● study should be done now on whether this has utility to 
make sure that Si design proceeds accordingly


