Silicon Detector Track
Location:

SiDet
Instructors:

· Gino Bola, Purdue – Professor of Excellence
· Marco Battaglia, LBL – Professor of Excellence 

· Simon Kwan – Professor of Excellence

· Ron Lipton – Professor of Excellence

· Some other assistants….

Schedule:
Day 1:

0830 – 0930 
Plenary Lecture #3–10, at Wilson Hall, One West (1hr)

0945 – 1045 
Briefing (1 hr)
1045 – 1215 
Hands-On Lectures/Labs (1.5 hrs)
1230 – 1320   
Lunch (45 min) 
1330 – 1730
Labs/Hands-On Lecture (4.5 hrs)
1730 – 1800  
De-Briefing (0.5 hrs)

Day 2:

0830 – 0930 
Plenary Lecture #4–11, at Wilson Hall, One West (1hr)

0945 – 1045 
Briefing (1 hr)

1045 – 1215 
Hands-On Lectures/Labs (1.5 hrs)
1230 – 1320   
Lunch (45 min) 

1330 – 1730
Labs/Hands-On Lecture (4.5 hrs)
1730 – 1800  
De-Briefing (0.5 hrs)
Outline:

Principle of operation of Si sensors 
Reversed biased junction, low resistivity MAPS, charge transport, charge collection, signal formation and processing, noise sources.

Experiments:

1. P-n diode characterization at probe-station (I-V and C-V curves)

2. Bulk depletion measurements with pulsed laser (Signal versus voltage)

3. Charge collection time with pulsed laser. 

4. Laser scan of strip and/or pixels and determination of point of charge generation, eta function, resolution vs pixel size and S/N

Interaction of particles with Si 
(dE/dx, multiple scattering, range, damage)

Experiments:

1. dE/dx measurement with Si strips **?** 

2. delta electron tracks imaged in a pixel sensor 

3. Charge-to-voltage conversion with radioactive sources (Fe55)

Silicon detector design and manufacturing
Experiments:  

1. The photolithographic process (visual inspection of IC and sensors)

2. interconnection (wirebonding and bumpbonding)

3. Module construction and mechanical alignment techniques 

5. Testing and QA 

Si Detector technology and architecture Device Evolution

From strips to pixel, from hybrid to monolithic, from simple source follower to complex signal processing, how to achieve space and time resolution.  Si detectors for tracking. Tracking and Vertexing requirements (point resolution, thickness, S/N, radiation hardness ...).  Detectors and for imaging

Experiments:  

1. Laser scan of strip and/or pixels and determination of point of charge generation, eta function, resolution vs pixel size and S/N).

2. visit to existing decommissioned silicon detector (old CDF and D0 apparatuses)

3. Particle tracking at MTest with pixel telescope  (if possible) 
Materials Needed:

Sources
· 55Fe, collimated IR lasers 760 - 1200nm
Electronics
· Strip sensor, hybrid pixel, MAPS w/ readout
Other
· Probe station with I-V and C-V instrumentation

· Several microscopes

· Access to wirebonding facility (including technician/s)

· We might develop some more on this…
Training:

·  TBD
