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iy Outline CAL G
* Introduction to tracking software:

— Digitization

— Efficiency & drift velocity

— Track reconstruction

* Analysis
— Wire ordering
— Single chamber resolution

— Resolution at front face of ECAL
— “Drift velocity” at CERN
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e Digitization CAL'G
* Marlin processor called DriftChamberDigitization

» Gaussian smearing of the MC hits.

* Processor parameters:
—4(3) DC hit input collections,
— TDC output collection (with same format as data),
— Single chamber resolution,
— Energy cut on hits in DC,
— Drift Velocity,
— Prototype name (TBDesy0506,...).
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Ot of Lo Efficiency CALIG
* Marlin processor called DriftChamberEfficiency

— Calculate chamber efficiency and drift velocity for
DESY TB

— single wire efficiency, propagation time and off-set
for CERN TB

« off-set is the sum of misalignment and wire readout off-
set.

* Processor parameters:
— TDC input collection,
— Channel shift (for DESY data only),
— Prototype name (TBDesy0506,...).
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el [ rack reconstruction CA'-'G

* Marlin processor called DriftChambertoTrack
» Reconstruct the track using linear fit.

* Processor parameters:
— TDC input collection,
— Prototype name (TBDesy0506,...),
— Drift velocity (or propagation time for CERN),
— Off-set (x and y, implemented only for CERN),
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SRl Extra information  CALICE

Database interaction is missing, everything must be
hard coded or passed as input parameter.

Still old coordinate system:

— implementation of the new coordinate system in progress
— reconstruction is not implemented for rotated ECAL runs
— problems with shift of ECAL for edges studies

« user will have to know the shift and correct the reconstructed
position.

Off-set is implemented for CERN but is not for DESY

Information on each processor is available in the .hh
file. Documentation will be available soon
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ST Wire ordering at DESY CALICE

* The information from the survey is not
compatible with data. So it was assumed
completely wrong and everything was deducted
from data

Plotting sum of wire 3 and 7

TdcCh | ChName | Position | Direction | Parity expected peak IS missing
3 X2 3 X -1
4 Y2 3 % 1 | Sum of times in X for DC3 | — timesum5s —
5 X1 2 X 1 . ] s156+ 445
ere 3+7 %2 / ndf 66.72 /50
6 Y1 2 Y -1 Prob 0.05701
Peak 112+ 298
7 X3 1 X 1 102 Mean 3498+ 194.6
= Sigma 528 4+ 98.9
8 3 1 Y il : 07094 £0.0072
9 X4 0 X _1 -0.0001646 = 0.0000028
10 Y4 0 Y 1 VH‘T
In Parity: -1 is right/down e

L1 I L1 il I - 1 I A i1 1 I L1 -l | L1 1 I A L1l I L1 -l I Ll
500 1000 1500 2000 2500 3000 3500 4000
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Ry Fioty Relative position CAL

, Calorimeter for IL

|__Sum of times in X for DC1_| timesum1 im of times in Y for DC3 | timesum6
Entries 19652 Entries 195684

Mean 2476 | PP 2320
RMS 5111+ 2.754 = FIMS 518 + 2.968
¥2 / ndf 2 [ ndf 4792/ 50
Prob 7.615e-09
Peak 1285+ 15.7

10°E

Prob 0.5573
Peak 613.7 £9.5

Wire 3+5 Wire 3+9

Mean 2620108 | 2| Mean 2478 +1.9
102 Sigma 751407 = Slgma 1588 +2.7
E -862.4+ B6.4 -73.6+178.6
£ b 0.7299 +0.0691 B b 01128+ 01479
L -0.0001442 £ 0.0000134 a -2.698e-05 + 2.935e-05

WWW WMM

10 =
1 1
:I I I 11 11 I L L 1 1 I I i1 1 I 11 L L | 11 1 1 I I 1 I 11 L L I 11 :I 1 I L 1 1 L | i1 i I I i1 | L 1 11 | 1 1 I I 1 | L 1 11 I 11
500 1000 1500 2000 2500 3000 3500 4000 500 1000 1500 2000 2500 3000 3500 4000

* Plotted the sum of all combination, when a peak
IS evident wires must be on opposite position.

* To have the absolute position an external
reference is needed.
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Cnttyof L Absolute position CALIG

« Comparison of the reconstructed position at
ECAL surface with cluster

| x average - X impact |

Entrles 21032

700 Mean -17.11
E RMS 26.98 . .
: : Wire 3 on the right
600}
500(
400}
- X average - X impact | — :;135::21032
300+ — Mean  -3.478
: 4500 5 E Mear are
200} 40001
- 3500/
100} i
E 3000
[ L1 I 1 E
Lo 80 2500
2000 ;—
1500/
_ 1000
Wire 3 on the left > F L_
EI L .I_L 1 s L L 1 1 I 1 1 1 | L J - 1 I 1 1 1 I 1 1 |
Q00 B0 - 0 20 40 60 80 100
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Oty of Lonioh DC orderin g C ALlG

« DC can be swapped, so different combination
of DC ordering (changing the z of the hits) were
tried.

« Comparison of the fit of the track.

-m chi2plotx chi2 chi2plotx
No Good Entries 41000 Good Entries 41000
= Mean 1497 Mean 8.43
C RMS 19.64 10 = RMS 16.78

10°

102 E
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Ontt o Lo Wire table CA'—'G
 Calorimeter for IL

* The result of the analysis is summarized in the
table and is identical to the one obtained by G.
Mavromanolakis with a different study.

TdcCh | ChName | Position | Direction | Parity
3 X2 3 X -1
Y2
X1
Y1
X3
Y3
X4
10 Y4

Ol |IN|OO|O, P>

OO~ 1= (NN W
<|x|<|x|=<|x|<

1
1
1
-1
1
1
1
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il Single chamber resolution CALI(E

, Calorimeter for IL

* The way the resolution was calculated is not
very accurate.

ECAL . _ 0 3-5:75ns
Wire 3 Wire 7
0 5-7: 70 ns
Wire 5 Wire 9 o0 7-9:75ns
|__Sum oftimes in X for DC1_ | timesum1 | Sum of times in X for DC3 | timesum5s
Entries 19652 Entrles 40445
Mean 2476 =
S RMS 5111+ 2754 Mean 2232
10 E x2/ ndf 1218 /50 10° = . RMS 5544 + 1.994
. Prob 7.615e-09 = 2/ nclf
Wire 3+5 = Wire 3+9 2/ R
Mean 2620208 C
102 Sigma 751+07 B Peak 907+21.3
- -B62.4 + B6.4 Mean 2378 £39
E b 0.7299 +0.0691 Slgma 2018 +513
a -0.0001442+ 0.0000134
I i N c 47.87+272.28
10 l““w 10 b 0.184 +0.221
i . a -5.878e-05 + 4.410e-05
1 = B
5001000 1500 2000 2500 3000 3500 4000 10
- o0 3-9is 202 ns
_I I I 1 I 1 I L 1

Il | i1 | 1 I 1 i1 I L1 L1 | L1 1 I 1 Ll 1 I L1 L
500 1000 1500 2000 2500 3000 3500 4000

The only explanation is that the width is mainly due to non orthogonal tracks!
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o Calculate o CA'—'G

* One possible way to obtain sigma, assuming all
chambers having the same resolution, is from
the fit

— The y distribution has a mode =,/n; —1
— First the processor minimizes

=320 1(x:0)
— Then it is possible to estimate sigma using

. \/modeS
o= =

n, —1

— Where mode[S] is the mode of the distribution from
the data

12-14 February 2007 Michele Faucci Giannelli, DESY Coll. Meeting 13



Oty o i Resolution CALIG

| S ditribution | chimodex
o= 1/ITS =1.22mm

Entries 41000

Mean 1.736
RMS 0.9576

250

200

150

100

50

ullllllIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Not as small as expected, may be due to bad
approximation of linear fit.
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g Resolution at Ecal FF - CALI(E

, Calorimeter for IL

Resolution impact_px Resolution impact_py
Errlas k] Brvisa 283
- F
Pllar 10323 Maari -0am
o =1.52+0.08 mm —
ﬂ]l— i 1] 2373 £ 0405182 G - 1581008 mm ANIS 244 £ (054
i Prek Q1982 : Prt 1aread
Core 478+321 2| -_ Coreiam 5 AT+ 202
40.-_ Pl 311185 £ 145183 : Maari -105248 + 12
Elgma 1518+ 14043 : Elgma 15T £0.M47

10 i
i 10

a
- 15 10 B 4] i) 1] 18 20
M

With the old method o = 1.66
Assuming perfect resolution and including only multiple
12-14 Fe) SCattering effects the best resolution is: 0 = 0.66 15




IOE® CERN drift chambers CALICE

, Calorimeter for |l

 Chambers are different from DESY
— 2 TDCs are need
— LCIO collection is different, ...
— everything had to be redone from scratch

« To measure a position, a wire is read at two ends
— the difference of the two measures times the propagation
velocity gives the impact point on the chamber.
 Forthe current tb results, the propagation velocity
must be evaluated directly from data

— There is a procedure to have better values (see MWDC
documentation circulated by Erika) that should be
performed before next tb
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Oy ol Propagation time CALIG

* Using muon runs the whole chamber is hit
Since the active region is known, it is possible
to calculate the velocity:

1 OO mm |_Dif of times in X for DC1_| Entritie?ﬂ:;m

vV, = 4500F- AMs 153
tmax - tmin 4000}
350‘.];—
t _andt_ are calculated 3000}
from the plot as the first and 2500F
last bin with at least 10% of 2000
the events of the maximum 1500F-
bin. 1000}
5()02—

See summary table for results EL el
-gm 400 500
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Sty Offset CAL G

* From the same plot is possible to measure the
alignment of the chamber from the shift of the
mean from zero. This effect must be added to

the offset of the readout.

* The only way to know the latter is to perform
the mentioned calibration on each wire. Can we

assume it to be zero?
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Reyel Helowsy Possible problems AL1E

, Calorimeter for IL

| Dif of times in X for DC2 | timedif3 | Dif oftimes in ¥ for DC2 | timedifd
Entries 3435680 Entries 3435680
n Mean 61.42 = Mean 3795
4500 RMS 137.9 L RMS 132.1
C 5000—
4000 L
3500(— -
- 4000 —
3000 C
2500 3000[—
2000
- 2000
1500} c
1000—
E 1
500
S P P I I P T
f00 200 300 =200 -100 0 100 200 300 400 500 s 100 200 3200 400 500
| Dif of times in X for DC3 | timedif5 | Difoftimesin Y forDC3 | timedifs
Entries 343680 Entries 343680
- Mean -66.33 N Mean 50.65
4500F- RMS 143.6 5000[— RMS 138
4000 L
3500F 40001
3000 C
2500— C
2000f— N
- 20(!)_—
1500
1000
500
:lllll I|IIIlI.I.JJJJIIIIlIII.lI.JJlJlI llllJJJI IIllI.lJJJIIIIIlII. lJJllI

-900-400-300-200-1000100200300400500 100 200 2300 400 500
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iwswinell  Summary of CERN DC CAL|G

, Calorimeter for IL

Wire Direction | Efficiency | Prop. Vel Offset
1 Y1 0,90 0,19 7,1
2 X1 0,94 0,18 -5,9
3 Y2 0,71 0,19 10,9
4 X2 0,87 0,18 6,6
5 Y3 0,88 0,18 -20,4
6 X3 0,92 0,17 5,0
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gee Resolution at CERN  CALi(E

, Calorimeter for IL

« Considering MS only

Resolution ! impact_px | Resolution impact_py
Entries 4 4
c = 0.09+0.57 mm |, i ,f 0 =0.09+£0.57 mm s
i RMS 0.0886 + 0.03062 i RMS 0.0866 + 0.03062
E Prob 0 B Prob 0
25 B Constant 3858+ 20,081 2.5 B Constant  3.555 & 20,081
i Mean  0.08842  0.56465 i Mean  0.04842+ 056465
> B Sigma 008183+ 0.57296 5 B Slgma 009183 + 0.57205
1.5 15
1 1=
0.5k 0.5
0 | | {5 | | 55 i ||||||| | 11 1] | 11 11 | 11 1 1 ﬂ_l I q | i 11 | 1.1 1 1.1] | 1.1 11 | 1.1 1 1 | 1.1 21
20 -15 -10 -5 0 5 10 15 20 20 -15 -10 -5 0 5 10 15 20
mm mm

Too small: single chamber resolution should be ~200um.
Smaller impact than for DESY (40 Gev instead of 4 GeV)
Open to suggestion on how to calculate the resolution (fit?)
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gee Resolution at CERN  CALi(E

, Calorimeter for IL

* Using 200um chamber resolution

Resolution impact_px Resolution impact_py
Entries 993 Eniries 899
2001 Mean D.02667 B Mean 0.03576
: I
1801 RAMS 2637 + 0.05927 - RMS  2.496 - 0.05600
E Prab 0.0003425 160 Prab 1.457e-05
160 8.5 E Co - 8.1
‘MI}: Mean 0004391+ 0.012785 1‘"}__ Mean  -0.0219= 0.0124
B Sigma 036924 0.0114 B Sigma  0.3575: 0.0094
B ‘;2‘}....
120F B N —
K 100
100[ -
a0l 80
60} e
aof- 40
a0l 20/
G'....I.L.LJ..W_HLI.._.."LH“ GM&M
20 145 10 -5 0 5 10 15 20 20 -15 -10 -5 0 5 10 15 20
mm mm
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Royal Hollowsy Conclusion CA“G

* Tracking software is now available for
reconstruction

— DESY well tested (thanks to all who helped)
— CERN still needs some debugging

* Wire ordering checked
 Resolution at DESY re-evaluated

 Efficiency for CERN is good, propagation
velocity and offset have been estimated

 Resolution should be much better than for
DESY
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el To do CALi(E
, Calorimeter for |l

« Database interaction
— Use db instead of hard coding info in processors

» Single wire resolution at CERN
* Improve fit procedure to include MS

* New coordinate system

— Almost done, needs reconstructed files using new coord.
system to do final tests

 DESY DCs have lower efficiency:
— Possibility to use 3 hits instead of 4
« What kind of output? (2 collections, one after cut set by user,...)
 Beam spread study

— Simulate beam spread to test chamber resolution in real
conditions
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Roya Hollowsy Backup CALI G

, Calorimeter for |
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Royal Hollowsy MS only @ DESY CALi(E

, Calorimeter for IL

Resolution impact_px Resolution impact_py
Entries 983 Entries any
Mean 0.0081 74 - Mean 007074
RMS 1585+ D.D4234 '52'}__ RMS 2051+ 0.04607
120
B Prob a0001872 B Prob 0001 32T
: Constant 104+ 4.8 100 h Constant 108,54+ 48
.;{H} [ d Mean 001326 + 0.022867 : Kean 02643 + Q02222
Sigma 0.6688 + DO218 - Sigma 06483 + DOIAT
- Bﬂ Lici
80— L
i 601
60— L
i 0 /
40+ i
20 __ 20—
0 @M 0 MM
20 -15 -10 -5 0 5 10 i5 20 20 -15 -0 -5 0 5 10 15 20
mm mm
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