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Outline

•design of Prototype 2

•local derivative method 
for cluster counting: 
preliminary results
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Prototype 2 - 
Generalities
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๏ 2.7m long, square-cell prototype to study DCH 
response from single clusters in a realistic 
environment, and serve as a test bench for the 
final FEE 

๏ Enough cells per layer to allow ±20o tracks 

๏ Keep dimensions limited, to maximize use of 
off-the-shelf parts

๏ 8 layers of square cells, 14mm side (28 cells 
total)
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Prototype 2 -        
Cell Layout

๏ Blue circles: 28 sense wires 
arranged in 8 layers 
(3-4-3-4-3-4-3-4)

๏ red circles: field wires

๏ Black circles: External layer of 
guard wires to make cell 
response homogeneous

✓ Optimization of wire positions 
and HV discussed in Chris’ talk

๏ Green circles: blind threaded 
holes for support of FEE boards
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Technical Design
✓2.7m long, light structure with endplate frames 

separated by 4 Aluminum rod struts 
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E. Capitolo
A. Cecchetti

LNF 

✓After stringing, structure slid into 3 mm thick metal case 
for gas tightness

• Aluminized mylar windows to minimize  material seen by tracks 

at various longitudinal positions  
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Technical Design

solutions now finalized for:

• gas tightness (gaskets, grooves)

• fixture of FEE boards
➡ More details on FEE boards in 

G. Felici’s talk
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Wires
- Field/Guard wires: 80/120μm bare Al-5056 (as in Proto1)
- Sense wires:

✓Gold-plated W-Rh (∅ 25μm) used in Proto 1 (and in the KLOE DC)
✓Gold-plated Molybdenum has lower resistivity (less signal losses), 

possibly beneficial for cluster counting

➡  400m spool (∅ 20μm) purchased from Luma Metall
- Tbreak=(60±6)g  - [three tests]
- RW-Rh = 180Ω; RMo=170Ω  (corresponding to 110Ω for 25μm ∅)

‣ consistent with factory specifications
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❖~200Kg less tension 
on DCH endplates for 
10,000 wires 
❖ Negligible decrease 
of overall material 
density
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Proto2 Summary
• Permaglass endplates to be machined next weeks

• Mechanical structure to be built and assembled at 
LNF starting January 2011

• Then stringing...

- plan to use Molybdenum wire
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Cluster Counting:
Analogic Derivative 
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Delay (5-10ns)

AMPLIFIER

BUFFER

BUFFER

VTHR

DISCRIMINATOR

Adjustable VTHR  and  tDELAY

Width of comparator output depends on both signal shape and cluster spacing
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Tests
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90Sr source

Trigger scintillator

Drift tube
‣ Square tube (2.5m long, 2.6cm side)
‣ Tested gas mixture is 80%He-20%CH4
‣ 9.1cluster/cm for a MIP at NTP (24 
clusters for a straight e-)
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A Collection of Signals
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Comments
✓Very preliminary results shown indicate features (and 

limits) of the methods

➡  No fake peaks
➡  Inefficiency for cluster spacing ≤ t DELAY

-  Margins to optimize threshold and time delay

✓Observed no. of clusters not consistent with straight M.I. 
tracks. Possible improvements:

➡ Optimize collimator (?)
➡ Use cosmic ray tracks instead of β source

✓Plan to study cluster counting efficiency as a function of 
impact parameter, gas mixture, distance from 
preamplifier
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