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What has triggered the investigation

In FastSim we want to implement reliable PID selectors
built from the basic ingredients: dE/dx (DCH+SVT),

DIRC, TOF, efc.

It requires a sufficiently precise description of each
ingredient

Use Babar data to study the performance of dE/dx
and tune a realistic simulation of Babar and SuperB
(the latter with possible modifications)

Observed some interesting features in the DCH hits
distribution. Work still in progress.
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Selection of pions, kaons and dimuons

samples in Babar data
_
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DCH hits vs polar angle in FastSim
—r

ndch vs O (p>2GeV) dimuon events
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DCH hits vs polar angle in BaBar

(Runé)
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Is the pattern mainly caused by ‘hit confusion’ in pat. rec. 01f-
due to the track multiplicity of the event? - next slide W2 a0 e e oo e e reo s
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DCH hits vs polar angle in BaBar
—

dimuons events (nTracks/event = 2)

| eff. vs theta |
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The pattern is still there even when the hit confusion is expected to be negligible
Note: the absolute efficiency is slightly increased (at 0=90°: 80% in dimuons, 75% in D*)
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DCH hits vs polar angle in BaBar
—

dimuons events (nTracks/event = 2)

Consider a model where  dp = A dX
dp=prob. that the track generates a visible hit in a path length dx

> c=1-e*
expressing A in terms of eff at 6=90° (g,)
and adding a global eff on top of it (g):

[efi.vs theta | eff = ndch/40
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Correlation with the amount of ionization

Use T and K from D**2>Dtt, D°2Knt* to check if there is a
correlation between the hit efficiency and the amount of ionization

dE/dx vs p@dch
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Correlation with the amount of ionization

At 0=90° there is a clear correlation between #hits and charge

dch hits vs p@dch (theta=90)
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Correlation with the amount of ionization
)

At 0=30° a saturation effect is visible

dch hits vs p@dch (theta=30)
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Correlation with the amount of ionization

]
Another check: the efficiency increases with the DCH HV
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Hit types along the track
—

Hit types along the track

09F : l >0
08;— 22.1.1c [2745886+08 entrl.es) 3 - 22.1.1¢ (1.35918¢c+08 cntrics)
0‘7;_ ---------- 24.1.0d (2.77625¢+08 entries) . . S ~m--ee- 24.1.0d (1.33051 e+ 08 =niries)
06F 80l=
g 2 » :
aE z > 2 9 2 .,
= T =
v : p 2 :
E = ) § 3 2 40—
02f- H & 5 2 g -
04} . = > s 20}~
L -
% a5 1 15 2 2.5 3 35 a as 5 0; = -1--"26 = 2 i

Fractlon of hit-types along tracks

mdak (4 aattea hitto o teoanls)

From a slide of I. Ofte, BaBar CM Dec. 2007

The datasample and selection cuts are not specified

= Active HOTs: ~85%
" |nactive HOTs: ~6%
= Unused Hits: ~5%

= Unconv. digis: ~1%
= Empty cells: ~3-4%
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Hypothesis
—

hypothesis suggested by Giuseppe: effect related to the probability of losing the hits closest
to the wire? (time displacement of cell hits)

track
. frack ZX view
ZX vView
SEN3E M. from Babar NIM: sense w.
ﬂ To reduce the time jitter in the
A signal arrival and at the same
clusters

time maintain a good signal-to-
noise ratio, the signal threshold

was set at about 2.5 primary

Xy view T Xy view T

electrons.
o]
X Q X
o)
Q
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Use of Babar data to tune the drift chamber
dE/dx in FastSim
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dE/dx simulation in FastSim

0 <dE/dx>_. is computed with the Bethe Bloch function and then
smeared according to o(<dE/dx>,.)

0 o(<dE/dx>..) is parameterized as

Vi
(&) 5
dx dx

where a, 3, Y parameters are chosen as:
o = so that the K-1t separation is consistent with plots in Babar BAD1500
B=1
y=-0.5
0 <dE/dx>
<dE/dx>

rack 1S measured as a ‘random’ truncated average of

hits
goal: determine a, B and y from Babar data
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o(dE/dx) vs

(pions)

First, | use o(dE/dx) vs O to measure 7y :

| dedxErr vs 0 (p in [1.9,2.1]) |
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But before | rescale the
distribution by sqrt(N_hit),
assuming that the error scales
as 1/sqrt(N_hit)

180

The result in the next slide
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o(dE/dx) vs O (pions)

f () = pO(sin )™
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o(dE/dx) vs O (kaons)

the same for kaons: good agreement with pions

f (8) = pO(sin )™
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o(dE/dx) vs dE/dx (pions)

¥

dEY N (dEY' |
Then | “measure” o and f3: ol — |=a| — | dX
dx dx

| take o(dE/dx) vs dE/dx after having normalized o(dE/dx) by sqrt(N_hit)/dx”

| dedxErr*sgrt(nsampdch/40)*sin(theta)”(-Ja|) vs dE/dx | [-]
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- In the plot on the left:
or a=0.085
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o(dE/dx) vs dE/dx (kaons)

same for kaons

In the plot below:
a=0.085

p=1

| dedxErr*sqrt(nsampdch/40)*sin({theta)?(-|a]) vs dE/dx
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good agreement between
pions and kaons
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Kaon-pion separation with dE/dx

o
0 = 90°
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separation = [dE/dx_(exp pion)-dE/dx_(exp kaon)]/c(dE/dx)
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Kaon-pion separation with dE/dx

o
0 = 30°

[ (dE/dx_pi-dE/dx_K)/dedxErr vs pdch 6=30deg | | (dE/dx_pi-dE/dx_K)/dedxErr vs pdch 6=30deg |
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separation = [dE/dx_(exp pion)-dE/dx_(exp kaon)]/c(dE/dx)
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Kaon-pion separation with dE/dx

0 in [20°,24°] (region not covered by DIRC)

| (dE/dx_pi-dE/dx_K)/dedxErr vs pdch 6=[20,24]deg |

| (dE/dx_pi-dE/dx_K)/dedxErr vs pdch 6=[20,24]deg |
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Summary

Interesting feature of nDCH hits vs theta observed
in Babar data
now implemented in FastSim for the Babar config.
should we adopt the same for the baseline SuperB

configuration?

Used the Babar data to tune the Babar drift
chamber dE/dx in FastSim

should we adopt the same parameters for the baseline
SuperB configuration?

Further discussion at the FastSim session tomorrow at 16:00
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p vs theta (pions)

p(@DCH) vs theta(deg)
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