


® ENOUGH CELL LAYERS TO
ALLOW TRACK RECONSTRUCTION
INSIDE THE PROTOTYPE

® ENOUGH WIRES PER LAYER TO
ALLOW *=20° TRACKS

® KEEP DIMENSIONS LIMITED,
SUCH AS TO MAXIMIZE USE OF
OFF-THE-SHELF PARTS

® 7 LAYERS OF SQUARE CELLS,
15MM SIDE (25 CELLS TOTAL)

v CONSIDERING IF POSSIBLE/
USEFUL TO ADD 1 MORE
LAYER




E. CAPITOLO
A. CECCHETTI

TECHNICAL DESIGN LNF

Al

€ 2.7m long, hight structure with endplate frames
separated by 4 Aluminum rod struts




TECHNICAL DESIGN

% After stringing, structure shd into a (~3mm thick)
metal case for gas tightness

¢ Aluminized mylar windows to minimize material
seen by tracks at various longitudinal positions




TECHNICAL DESIGN

3¢ Details are being worked out




SENSE WIRES

- Gold-plated Tungsten-Rhenium (& 25pm) in hand
- Considering Gold-plated Molybdenum instead
= Much Lower resistivity could be benehcial for cluster counting

= purchasing a 400m spool (J 20pm)from Luma Metall for testing
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Properties of bare

Properties of tungsten wire
Molybdenum wire

alloyed with 3% Rhenium
| Purity 99.9% Mo

Melting point 2620°C ]
Pensy LT

: Purity of tungsten before

¥ rhenium addition 99.95% W
Melting point 3380 °C .
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| Specific electrical }‘f 0.052 Ohm x mm?¥m
§ Specific electrical . 0092 Ohm x mm*/m S RS |

resistance at 20 °C S e
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§ resistance at 20 °C

Modulus of elasticity 430 kN/mm?
¥ at 20 °C

Modulus of elasticity 320 kN/mm?
at 20 °C




GARFIELD STUDIES -
CHARGE EQUALIZATION
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GARFIELD STUDIES -
CHARGE EQUALIZATION

139.15 138.7€

138.52 13
138.53 138.8C
138.48 13
138.53 138.8C
138.52 13
139.15 138.7€




Garfield studies of the LNF
prototype - Chris Hearty, Philip Lu

®Philip looked at five different layouts, all with 25
sense wires. 15 mm square cells.

®Select an arrangement of guard and bias wires
that makes the electric field in the corner and edge
cells look like that in the center cell.

®Quantify by looking at the reconstruction error
arising from applying the time-to-distance from the
center cell to the corner or edge cells.
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One guard/bias layer gives adequate performance. Bias wires at nominal voltage (2 kV)

Try to improve uniformity by varying bias voltage from nominal 2000 V.

These results may depend on the details of the mechanical structure (i.e. ground), but
this study demonstrates that improvement is possible.

12



-12.00 -9.00 -6.00 -3.00 0.00 3.00

6.00

9.00

12.00
12.00

One Layer

9.00

6.00

3.00

0.00

-3.00

AN N HemA
AN N HemA
AN SN HemA

-6.00

-12.00

# Sense (2kV)
A Bias (1775 V)
A Bias (2010V)
A Bias (2030V)
M Field (0 V)

O Guard(0V)
A Edge (0V)




Time (ns)

Time (ns)

Results with different bias voltages, single guard layer. Note change in

vertical scale with respect to previous plots.
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Aim to define last design details by the end of

November
Possibly start construction in December

Wire tests, stringing and commissioning

early 2011
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