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Effect of having two chambers in FastSim 

The possibility to build two separate chambers has been 
suggested to address the problem of inner layers 
occupancy. 

•  Use FastSim V0.0.3 
–  Not the latest, but OK for a relaJve comparison 

•  Verify the effect of inserJng a CF wall of 0.3 or 1.0 mm 
•  (Arbitrarily) choose a radius of 41.5 cm: assume the 
two inner and outer chambers separated aSer the first 
three AUV super‐layers of the BABAR layout 

•  Benchmark channel: B⟶ππ
–  Look at ΔE and pT resoluJon 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 EΔ Entries  6415
Mean   -0.007032
RMS    0.03796
Const     7.9± 263.8 
Mean      0.000547± -0.007426 
Sigma     0.00088± 0.02513 
p0        7.26± 50.22 
p1        18.80± -82.89 
p2        933.9± -1778 

 EΔ

Effect of having two chambers: ΔE 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 EΔ Entries  6435
Mean   -0.006382
RMS    0.03659
Const     7.2± 296.6 
Mean      0.000469± -0.005961 
Sigma     0.00062± 0.02164 
p0        5.11± 55.94 
p1        16.77± -98.14 
p2        704.0± -2654 
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 E! Entries  6398

Mean   -0.006466

RMS    0.0343

Const     7.8± 357.1 

Mean      0.000379± -0.006037 

Sigma     0.00044± 0.01954 

p0        3.96± 45.21 

p1        15.64± -84.44 

p2        580.4± -1675 

 E!

Nominal  0.3mm 

1.0 mm 

17 June 2009  3 G. Finocchiaro 



-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1
0

50

100

150

200

250

300

350

pt (pt 1.0-2.0) Entries  4008
Mean   -0.0008333
RMS    0.01645
Const     6.6±   280 
Mean      0.000179± -0.001558 
Sigma     0.000181± 0.009839 
p0        0.569± 7.175 
p1        3.19±  0.99 
p2        97.4± -820.5 

pt (pt 1.0-2.0)
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pt (pt 2.0-2.5) Entries  5102
Mean   -0.001758
RMS     0.022
Const     5.2± 257.5 
Mean      0.000223± -0.001579 
Sigma     0.00021± 0.01354 
p0        0.71±  8.09 
p1        3.038± -5.631 
p2        104.9± -724.2 

pt (pt 2.0-2.5)
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pt (pt 2.5-3.0) Entries  3559
Mean   -0.001
RMS    0.02556
Const     3.7± 145.9 
Mean      0.000329± -0.001014 
Sigma     0.00034± 0.01537 
p0        0.775± 8.061 
p1        3.074± -2.433 
p2        110.7± -702.4 

pt (pt 2.5-3.0)
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pt (pt 1.0-2.0) Entries  3904
Mean   -0.00141
RMS    0.01716
Const     4.9± 220.5 
Mean      0.000230± -0.001717 
Sigma     0.00022± 0.01276 
p0        0.651± 5.197 
p1        3.085± 1.414 
p2        124.9± -648.4 

pt (pt 1.0-2.0)

-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.10

50

100

150

200

250

pt (pt 2.0-2.5) Entries  5113
Mean   -0.001318
RMS    0.02309
Const     4.5± 220.3 
Mean      0.000265± -0.002048 
Sigma     0.00025± 0.01558 
p0        0.83±  9.62 
p1        2.954± 4.717 
p2        112.0±  -906 

pt (pt 2.0-2.5)
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pt (pt 2.5-3.0) Entries  3636
Mean   -0.001693
RMS    0.02664
Const     3.3± 134.8 
Mean      0.000367± -0.002368 
Sigma     0.00036± 0.01699 
p0        0.917± 8.385 
p1        3.592± 3.296 
p2        131.4± -670.3 

pt (pt 2.5-3.0)

Effect of having two chambers: pT 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pt (pt 1.0-2.0) Entries  3907
Mean   -0.001527
RMS    0.01488
Const     7.5± 328.1 
Mean      0.000150± -0.001728 
Sigma     0.000138± 0.008275 
p0        0.554± 6.959 
p1        3.208± 1.137 
p2        112.0± -964.3 

pt (pt 1.0-2.0)
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pt (pt 2.0-2.5) Entries  5124
Mean   -0.001201
RMS    0.02032
Const     5.8± 294.6 
Mean      0.000195± -0.001836 
Sigma     0.00017± 0.01182 
p0        0.686± 9.241 
p1        3.022± 2.058 
p2        102.7± -919.9 

pt (pt 2.0-2.5)

-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.10

20

40

60

80

100

120

140

160

180

pt (pt 2.5-3.0) Entries  3557
Mean   -0.001125
RMS    0.02454
Const     4.1± 163.3 
Mean      0.00029± -0.00153 
Sigma     0.00027± 0.01373 
p0        0.71±  8.57 
p1        3.040± 1.665 
p2        101.8± -764.9 

pt (pt 2.5-3.0)

Nominal  0.3mm  1.0 mm 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An alternaJve soluJon 

Very high background rates are expected in the forward 
region 

   high occupancy in innermost cell layers, possibly tamed 
with: 
 tapered endplates (discussed in Chris’ talk) 
 screening the sense wire 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Mechanical Quenching 

•  PrevenJng electron mulJplicaJon in selected 
regions along the sense wire 

sense wire 

“good physics track” 

plasJc collar 

ionizaJon in very forward region 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Mechanical Quenching 

•  TesJng the idea: driS tubes, with part of the 
sense wire ‘screened’. 

30 µm W (Au‐plated) wire 

80 µm inner Ø, 
120 µm outer Ø 
~10cm long peek 
tube 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Mechanical Quenching 

•  Shield final part of sense wire with a plasJc tube 
•  Tried two different plasJcs 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0 = Reference n.1 
1 = PEEK #1 ~11cm 
2 = PEEK #2 12.5 cm 
3 = plasJc #2 ~16 cm 
4 = plasJc #1 10.5cm 
5 = Reference n. 2 

Mechanical Quenching 

0  5 

3  4 

2  1 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0 = Reference n.1 
1 = PEEK #1 ~11cm 
2 = PEEK #2 12.5 cm 
3 = plasJc #2 16.5 cm 
4 = plasJc #1 10.5cm 
5 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n. 2 

Mechanical Quenching 

0 5

3 4

2 1

Collected charge vs. z 
along the wire 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Summary and outlook 
•  The soluJon with two separate chambers has 
significant impact on the ΔE, pT performances of 
the detector in B⟶ππ 

•  Preliminary results on mechanical quenching by 
wire screening are encouraging 
– Next steps: 

•  measure Jme‐to‐distance relaJon with MIPs 
•  evaluate efficiency and resoluJon as a funcJon of z, 
parJcularly in the transiJon region 

– Need also to consider carefully: 
•  Long‐term behavior/aging 
•  Stringing issues 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