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BACKGROUND & PERFORMANCES

Background effects on performances can be categorized in

Instantaneous ones (depending on the instantaneous 
rate):

Pattern recognition confusion

Resolution deterioration

Long term ones (depending on the integrated doses):

Detector aging => performances degradation 

+ backgrounds : ( 
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TRACKING

Instantaneous ones:

Hit shadowing (SVT DCH)
=> hit efficiency

Pattern recognition => 
tracking efficiency

background hit misassignment
 =>! resolution degradation

Belle - 2
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BABAR EXPERIENCE (2005)
Performance Background Upgrade HiLumi Extra

Drift Chamber design and operation

Main tracking device in BaBar surrounding SVT
2.8m length, 1.6m diameter, 7104 sense wires
40 axial and stereo layers of 1-2cm hex cells
Gas: 80:20 He:C4H10, 4000 ppm H2O vapor
Operating voltage: 1930V

IP
1618

469
236

324 681015 1749

551 973

17.1920235
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BABAR BASELINE
Performance Background Upgrade HiLumi Extra

Reconstruction

Single hit resolution 125 µm

Momentum resolution, pT : 0.45% + 0.15% pT /( GeV/c)

Tracking efficiency : >95% matching with SVT tracks

dE/dx resolution ≈ 7.5%

Markus Cristinziani BaBar Drift Chamber performance 2 / 28
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Performance Background Upgrade HiLumi Extra

Tracking at high luminosity

Mix Monte Carlo B → D(∗)D(∗) with real random-trigger data
Multiple triggers overlaid to match luminosity extrapolations
Evaluate physics quality relative to current performance

Compared to design 2× 1034 4× 1034 4× 1034

3× 1033 L (3× bkg) (5× bkg) (10× bkg)

Tracking eff. (%) 98.6± 0.1± 0.7 97.4± 0.1± 1.0

Momentum
σ(p)/p = 4.7× 10−3 +4.2× 10−5 +5.5× 10−5

D0 → K+π− (%) 96.0± 0.5 95.5± 0.5 80± 3

D0 Mass
σ = 6.5± 0.2 MeV/c2 6.5± 0.2 6.4± 0.2 7.0± 0.3

D∗ → D0π (%) 84.4± 1.1 75.0± 1.3 25 ± 2

D∗ Mass
σ =

0.80± 0.03 MeV/c2
0.97± 0.04 1.50± 0.08 3.2± 0.8
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100 x 1034

(?? x bkg)

Performance Background Upgrade HiLumi Extra

Background characterization – Result
FCN A B C D E F

No beam pedestal 56 0.606 +- 0.033 —0.0— —0.0— —0.0— —0.0— —0.0—
Single beam LER 227 —0.606— 0.21 +- 0.07 -0.03 +- 0.05 —0.0— —0.0— —0.0—
Single beam HER 117 —0.606— —0.0— —0.0— 4.76 +- 0.21 -0.96 +- 0.25 —0.0—
No quadratic terms
Single beam LER 227 —0.606— 0.166 +- 0.018 —0.— —0.0— —0.0— —0.0—
Single beam HER 131 —0.606— —0.0— —0.0— 3.97 +- 0.06 —0.— —0.0—

Lumi HER 2/3, LER scan 36 —0.606— —0.166— —0.00— —3.966— —0.00— 0.460 +- 0.015
Lumi HER max, LER scan 47 —0.606— —0.166— —0.00— —3.966— —0.00— 0.372 +- 0.012
Lumi LER 2/3, HER scan 139 —0.606— —0.166— —0.00— —3.966— —0.00— 0.393 +- 0.015
Lumi LER max, HER scan 116 —0.606— —0.166— —0.00— —3.966— —0.00— 0.525 +- 0.011
Lumi trickle, HER scan 118 —0.606— —0.166— —0.00— —3.966— —0.00— 0.555 +- 0.015
All good Lumi points 348 —0.606— —0.166— —0.00— —3.966— —0.00— 0.420 +- 0.007
Preferred result 0.61 0.17 0. 3.97 0. 0.42

Occupancy(%) = 0.61 + 0.17 ILER + 3.97 IHER + 0.42 L
+0.21 ILER (beam− beam)+0.03 L (trickle inj.)
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DCH NOTABLES FIGURES OF MERIT

Track reconstruction efficiency as a function of pt

Track parameters resolution

dE/dx resolution

How are they affected by backgrounds conditions?
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SVT STUDIES

So far Isabelle Ripp-Baudot evaluated the effect of the 
background on a “SvtTrkHitAdd” like algorithm 
assuming DCH performances comparable to the BaBar 
one
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on-line occupancy (%)

h
it
 e

ffi
ci

en
cy

study of tracking performances with BaBar data

7

BaBar AD 707: Final Report of the SVT Long Term Task Force (2004):
Study with BaBar dimuon data taken between Jan. and June 2003 (instantaneous 
luminosity increasing), of hit efficiency as a function of chip on-line occupancy.

     ! how to translate this BaBar study to SuperB? 

Figure 12 from BaBar AD 707

Isabelle
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on-line occupancy (3)
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"~80 %
"~97 %

! on-line occupancy in SuperB is 2 to 10x higher than in BaBar.

Isabelle
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measured y-axis 
of figure 12 from 

BAD 707

estimation of 
shadowing 

1 / (1+ Rlost) 

obtained through:

=         /  

from Giuliana

estimation of BaBar hit detection efficiency (2)

Isabelle
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L0

L1

L2

L3L4 L5

hit-to-track matching efficiency as a
function of off-line cluster occupancy (2)

And then see where SuperB Layers are on this curve:

Isabelle

Giuliana
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estimation of SuperB hit efficiency

Layer
on-line strip 
occupancy 

(x5 included)

off-line cluster 
occupancy 

(x5 included)

hit detection 
efficiency 

(simulation) 
(x5 included)

hit-to-track 
matching 
efficiency  

(estimation 
from off-line 
cluster occ.)

total hit 
efficiency

0 ! 0.28 0.023 0.96 0.96 0.92

0 z 0.28 0.96 0.92

1 ! 0.25 0.022 0.88 0.96 0.84

1 z 0.20 0.89 0.85

2 ! 0.20 0.019 0.89 0.97 0.86

2 z 0.20 0.89 0.86

3 ! 0.20 0.050 0.77 0.88 0.68

3 z 0.17 0.86  0.76

4 ! 0.12 0.025 0.89 0.96 0.85

4 z 0.07 0.93  0.89

5 ! 0.08 0.034 0.86 0.93 0.80

5 z 0.04 0.91 0.85
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EMC STUDIES (STEFANO G.)
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SuperB CM, Isola d’Elba, 2012/06/01 Chih-hsiang Cheng

Energy flux per ring
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with new shielding

Neutron energy flux reduced by 20%
!30%  with new shielding
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EMC PERFORMANCES

Stefano is working on the determination of the EMC angular 
resolution in presence of background

Energy resolution can be improved by reducing the neutron flux

SuperB CM, Isola d’Elba, 2012/06/01 Chih-hsiang Cheng
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FDIRC (D. ROBERTS)
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