Single Track DCA
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Counts

» DCA calculation

# Use track paramters (do, zo)
at Perigee surface

Single muon events, p = 5.0 GeV, n = 0.0

Single muon events, p = 5.0 GeV, n = 0.0

Perigee surface
at event vertex
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From extracted track
parameters at perigee
surface: I1 = do, |2 = 2o

» Comparing to fast simulation from Ernst and Fun4All from Rey

# Fast sim uses constant B field = 3T
# Full sim: magnetic field map (dated 05/07)

# With beam pipe



DCA comparison

E _ Single particle events, = 0.000
S 40F
& i e Fast sim (3T unform field)
< - e Athena
@) i o Fun4All
O 30f
20~
K
10—
.,
T AL
n | | | | | | | | | | | | | | | | | | | | | | | |
O 15L. .
© 1;;:—-0--4---:---: ------ e
@C o5t )
01020304050

DCA, [um]

Ratio

20

| Single particle events, n = 0.000
40 —
- e Fast sim (3T unform field)
B e Athena
i o Fun4All
30
20 re*
10t
e ° .
| ¢ g (] e ° s
n_ L L L L | L L L L | L L L L | L L L L | L L L L
22_0 ° ° °
1;—:.—-.---0---0----0- ------ R Y |
oF
b0 20 30 40 50
p [GeV/c]




DCA comparison
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' Single particle events, 1 = 0.509
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DCA comparison
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' Single particle events, n=1.011
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DCA comparison
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| Single particle events, n = 1.506
i e Fast sim (3T unform field)
B e Athena
L o Fun4All
H
-8
B S 4
| | | | | | | | | | | | | | ’ | | | | ’ | | | | g
PR JR JRK JU S T S »
b0 20 80 40 50
p [GeV/c



DCA comparison
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_ Single particle events, n = 2.028
- e Fast sim (3T unform field)
800 e Athena
- o Fun4All
600+
400~
200
B
i 2
ﬂ_lllllll‘ll?lllI’IIII,IIII‘
2F
121.--3---:---&---& ------ { R |
o
_10‘ - 10 - 20 - 30 - 40 50
p [GeV/c




DCA comparison
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_ Single particle events, n =2.542
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DCA comparison
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| Single particle events, 1 = 3.131
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Summary
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» Overall the difference is with factor of 2

+ Better agreement in DCA,4, than DCA,
#+ Better agreement in forward rapidity

%+ Better agreement in very low p (~1GeV) and very high p (~50GeV)

» Can be material effect?
» Currently hit smeared by pixel size rather than pixel size/sqrt(12)

» Different definition?



Single Track DCA calculation
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Perigee surface

» Approach 1:

at event vertex

rack st

# Use track paramters (do, zo) N
at Perigee surface

# Use z axis as reference

. - — Y i ASSSS _— E— - - tra
_— % . describingmate((mteracti

pure parametric track state

» Aprroach 2: %

frack

# Convert track parameters to global coordinate
% Use primary vertex point as reference

beam

collision point

From extracted track
parameters at perigee
surface: I1 = do, |2 = 2o




