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Sonia Natale

2004 Test beam Analysis:

oEfficiency

Hit Resolution
*Momentium Resolution
*Photon Energy Resolution
*Photon Angular Resolution




Layer Efficiency
d

Hit Resolution

Momentum
Resolution
VS
# Hits (track)

Data Sample

(still waiting for files with last code version)

Run | Energy | Trigger | Magnet | Converter | S/N cut | # Events
N

1210) 5Gev | BCIC2 OFF OFF 4 67500
g

1456\ 7 GeV BCIC2 ON OFF 29205
1461 \ 7 GeV BCIC2 ON OFF 29524
\ 1462 ] 7Gev | BCIC2 ON OFF 3643
=

71394\ 5Gev | BCIC2 ON ON 4 29192 (+...)
1416 |\ 3Gev | BCIC2 ON ON 4 1 (+.)
1428 | | 3Gev | BCIC2 ON ON 4 1229 (+...)
1470 |/ 7Gev | BCIC2 ON ON 4 196 (+...)
L1471 ) 7Gev | BCIC2 ON ON 4 11 (+.)

Photon Energy and Angular Resolution
(Momentum Resolution vs Energy)




Efficiency



Hit Efficiency

Standard Reco My Reco

LAYER EFFICIENCY LAYER EFFICIENCY
18.8 80.9
14.2 15.2
80.2 80.6
80.6 83.4
613 90.9
95.7 97.6
88.6 914
61.9 15.1
96.3 98.1
954 96.1
94.1 96.5
76.1 §6.2
64.9 05.8
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Track Efficiency

Standard Reco My Reco

LAYER EFFICIENCY(%) LAYER EFFICIENCY(%)
0 75.9 0 86.6
92.9 96.1
84.9 89.2
71.2 79.1

91.6 94.2
81.8 88.2
71.5 86.2
55.5 66.9




Hit Resolution



Standard

X Residue (all hits)

Hit resolution (X)

Runs: 1210
Tot events: 67133
Energy: 5 GeV

B: OFF
Conv: OFF

Entries
Mean
RMS
Underflow
Overflow
Integral
¥2/ ndt

Prob

p3
pd
p5

0
SIGMA | 003561+ 0.000013
MEAN | -439e-05+1.10e-05

261956

Entries

-8.566e-05
0.01119

0

0

2.548e+05

4155 /44

0

3.615e+04 £ 127

4151+ 31.7

0.01796 £ 0.00006
-0.0001807 + 0.0000616

—J

Mean
RMS
Undertlow
Overflow
Integral
¥2/ ndf

Prob

p3
p4
p5

p0
SIGMA | 0.003574+ 0.000011
MEAN |-6.353e-05 + 9.190e-06

370147
-9.88e-05
0.01112

0

0

3.611e+05
6272 /44

0

5.12e+04 * 151

58781+ 38.0
0.01788+ 0.00005
-0.0001549 + 0.0000512

0.04
Xresidue

<0.02

0.02

0.04
Xresidue



Y Residue (all hits) |

Standard

Hit resolution (Y)

Runs: 1210
Tot events: 67133

ht Yresidue orig

Energy: 5 GeV
B: OFF
Conv: OFF

Entries

22000
20000
18000
16000
14000
12000

Mean
RMS
Underflow
Overflow
Integral
¥2/ ndt

Prob

Y Residue (all hits) |

hf Yresidue sonia

261956

142205 | | 35000
0.01214
9429
2.25e404
13558405
2027/44 | § 25000

0

30000

Entries 370147
Mean -4.205e-05
RMS 0.0107
Undertlow 1.242e+04
Overflow 3.109e+04
Integral 1.955e+05
¥* ! ndi 3432/ 44
Prob 0
2.998e+04 + 107

n0
SIGMA | g.003851+ 0.000012

MEAN -3.111e-06+ 1.186e-05

10000

0 1.853e+04+83 | | 20000
SIGMA] " g po4022+ 0.000018
MEAN |-1.164e-06 + 1.534e-05
15000

8000
6000
4000
2000

pd
p5

p3 1542 + 18.0

5.836e-05 + 1.192e-04 10000

0.02208+ 0.00014

5000

p3 1987 £21.0
p4 0.02055 + 0.00011
p3 -0.0002019 + 0.0000368

0.04
Yresidue

0.04
Yresidue




X Hit resolution (X,Y) Y

X Residue (all hits) Y Residue (all hits) |
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Momentum Resolution



Momentum resolution

Runs: 1456,1461,1462 CUTS

Tot events: 67392 1 track with more than 5 hits

g?elgl{f 7 GeV tr->Chi2<20 && tr->Chi2StrLine<20

Conv: OFF Xypos<3 (1% point of the track)
tr->Theta<0.005 & & abs(tr->Phi)>1

Standard reco & sele (produced by me) My reco using Nacho sele

-7*1/Rigidity (GV) with cuts _invmyrig_1_cut_orig -7*1/Rigidity (GV) with cuts | hf invmyrig 1 cut sonia
600 Entries 4033 Entries 1076

Mean 1.08
RMS 0.176
Underflow 0
Overilow 16
Integral 1060
¥2/ ndf 4221/29
Prob 0.05377

0 1352164
SIGMA -0.04505 + 0.00181

MEAN 1.004 + 0.002
p3 128413

pa 0.161£0.010
p5 1.21210.018

G Mean 1.078 -
- 1 track RMS 0.1784 1
Underflow 0
Overflow 74
Integral 3959
%2/ ndf 113.7/ 30
Prob 1.153e-11
0 506.2 + 12.9
SIGMA | 004371+ 0.00104
MEAN 1.001+ 0.001
p3 52.39+ 2.83
0.1575 £ 0.0048
1.193 +0.000
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Momentum resolution with my sele

Runs: 1456-1461-1462
Tot events: 67392
Energy: 7 GeV

B: ON

Conv: OFF

CUTS

1 track with more than 5 hits
tr->Chi2<20 & & tr->Chi2StrLine<20
Xypos<2 (1% point of the track)
tr->Theta<0.005 & & abs(tr->Phi)>1

‘ -7*1/Rigidity (GV) with mycuts | ht_invmyrig_1_mycut_sonia
Entries 1529
2sgoES0nia reco & sel Mean 1.088
‘Sonia cuts RMS 0.1872
180— Underflow 0
- Overflow 27
160 :_1traCk Integral 1502
140f %2/ ndt 62.06/ 28
= Prob 0.0002204
120 n0 187.7+7.7
e SIGMA | .0.04424 + 0.00158
e MEAN 1,004 + 0,002
8ol ps 21.42+1.80
- p4 0.1449 + 0.0071
== pP5 1.196 £ 0.013
40—
20
0 - [ | R S ._“'T._.—lJ—_l,_.—._‘—q.— L [y ]
0.6 0.8 1

1.2 1.4 1.6 138 2
-7*1/myRigidity (|Z|e/pc) with mycuts



Momentum resolution vs # hits in the track

-7*1/Rigidity (GV) with mycuts | [ hf Invmyrig7_mycut sonia
Entries 11292
N Mean 1.074
1400 RMS 0.1745
r Undertlow 3
1200 Overflow 182
= Integral 1.11e+04
s B 12/ ndf 185.2/ 33
L Prob 0
E po 1595+54
800— p1 0.1556 + 0.0026
o p2 1.165 + 0.005
600 p3 13412208
r p4 -0.04494 + 0.00063
400~ p5 1100
200[—
] ol R e e

e
o

0.8

1.2 14 1.6 18 2
-7*1/myRigidity (|Z|e/pc) with mycuts

-7*1IRigidity (GV) with mycuts |

1000

800

600

400

200

h6f_invmyrig7_ mycui_sonia
Entries 7625
Mean 1.08
RMS 0.181
Underflow 2
Overtlow 130
Integral 7492
12/ ndf 136 /32
Prob 5.828e-18
p0 1064 £41
p1 0.1552 + 0.0032
p2 1.177 £ 0.006
p3 91421171
p4 -0.04446 + 0.00075
pS 1100

T I | ik e e o B P

-7"1/Rigidity (GV) with mycuts | h7f Tnvmyrig7_mycul sonla
Entries 1529
F Mean 1.088
200 RMS 0.1872
180F Underflow 0
r Overflow 27
160 Integral 1502
o 2/ ndt ]
e £2/n 62.06/ 28
g Prob 0.0002204
1200 po 187.7+7.7
E p1 -0.04424 + 0.00158
1001 p2 1.004 +0.002
soF p3 21.42+1.80
g p4 0.1449+ 0.0071
60 — p5 119640013
40
20
(1| E i il I s A R e [ B
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20
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-7*1/Rigidity (GV) with mycuts | haf_invmyrig7_mycut _sonia
Entries 354

E Mean 1.095
i RMS 0.1962
» Underflow 0
- Overflow 3
r Integral 351
— ¥2 I ndf 56.29 /25
L Prob 0.0003321
r p0 5.83+0.84
N pl 0.1497 £ 0.0131
B p2 1.183 £ 0.022
E p3 49.37 + 4.53
— p4 0.0358 + 0.0031
C p5 0.9957 + 0.0030
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-7*1/myRigidity ([Z|e/pc) with mycuts (nrhit>7)

o120 14 16 18 . 2 0.6 1 1.2 14 16 18 2
-7*1/myRigidity (|Z|e/pc) with mycuts (nrhit>5) -7*1/myRigidity (] |e/pc) with mycuts (nrhit>6)
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hT_inermyrigTvanrhit2

-T*1/Rigidity {(GV) vs # hits per track |
24

22
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Entries 5324

Mean x 1.076
Mean y 7.739
RMS x 0.2068
RMS y 0.4263

] 0 0
| 8]

o] 0] O

Integral 5018

Before cuts

0 0.5 1 1.5 2
-7*1/myRigidity (GV) vs # hits per track {nrhit=6)

Momentum vs track # of hits

INT_inwmy rigTvanrhing_mycut

-T*1/Rigidity (GV) vs # hits per track (mycut) |
Entries 1529
24 — Meanx  1.088
= Meany 7.734
22 RMSx  0.1872
=S RMSy 0.4232
- 0 [i] [i]
18— 0| 1502 27
16E i [i] ]
= Integral 1502
14
12—
10
8F-
61—
4
2—
u:I L1 1 | | | Ll I | | L1 1 | | Ll I | | L1l 1 | | Ll I 1| | Ll I |
-2 1.5

After cuts

-1 -0.5 0 0.5 1 1.5 2
-T*1/myRigidity (GV) vs # hits per track {mycut) {nrhit>6)



Momentum vs Used Layers for Hits belonging the Track

| -r*1/Rigidity {GV) with mycuts | h7_lnwrmyrigT_miycut
nirles
— Mean 1.088
200 RMS 0.1872
- Underflow 0
180[— Owverflow 27
- Intagral 1502
160
140
120
100
e All
60—
40—
20
u:||||||||||||||||||||||||||||| L [y [
[1} 0.2 0.4 0.6

0.8 1 1.2 1.4 1.6 1.8 2
-T*1/myRigidity (|Z|e/pe) with mycuts {nrhit>6)

-T"1IRigidity (GV) with mycuts {condT) | ey cond -T*1IRigidity (GV) with mycuts {cond3) | I vemyiign_myeait_conds
Entries 1143 Eniries 386
Maan 1.094 Mean 1.069
160[— —
- RMS 0.1893 20 B RMS 0.1794
C Underflow ] - Underflow ]
140 — Overflow 16 = Overflow 11
L Integral 127 B Integral 375
C 40—
1201— B
100[— u
- 30—
BO— -
60— 20—
40— B
C 10—
20— B
T T T T el N N T i Y Ly [l 1 u_||||||||||||||||r|1||||||||| n"|—|n'||J-|‘|:|:|_|]]_|_|:|:|_|_|:u_[

1] 0.2 0 0.2

04 06 0.8 1 1.2 1.4 1.6 1.8 2
-T*1/myRigidity (|Z|e/pc) with mycuts (nrhit=6 (cond3))

First, Middle, Last All but First or Last (*)

04 0.6 08 1 1.2 14 16 1.8 2
-T*1/myRigidity (|Z|e/pc) with mycuts {nrhit=6 (cond1}))



Runs: 1461,1462
Tot events: ~ 40000

Energy: 7 GeV
B: ON
Conv: OFF

Nacho reco &Nacho sele (produced by me)

-7*1/Rigidity (GV) with mycuts

Momentum resolution

1 track with more than 6 hits CUTS
Xypos<3 (1% point of the track)
tr->Theta<0.005

Eca energy > 4 GeV

h7f_invmyrig7_mycut_orig -7*1/Rigidity (GV) with mycuts

- 1 track &\

L|xu1J;|||i|

Data (Nacho)
38T 0.2

Sim (Nacho)
37t 02

Sonia reco using Nacho sele

ﬁ?f_mvmyng?_mycut_son1a

Entries 4354

Mean 1.022 700F
RMS 0.08478
Underflow 0
Overflow 4 600
Integral 1961
v2/ ndf 33.5/28 500
Prob 0.218
275.6 = 10.1 400

Sl G'V'A -0.04159 = 0.00159
MEAN 0.9976 = 0.0015
p3 37.71: 4.50 300
p4 -0.1097 + 0.0041
p5 1.084 = 0.009 200

N
—
=
&
o]

Entries 1965

IIII|III1|IIII|IIl!|IIII|IIII|I[I

0.6 0.8

1 1.2 1.4 1.6
-7*1/myRigidity (IZle/pc) with mycuts (nrhit>6)

596.2 + 15.6
SIGMA 0.03969 = 0.00113
MEAN 0.9981+ 0.0010

Mean 1.024
RMS 0.08811
Underflow 1
Overflow 8
Integral 4345
2 / ndf 55.13/33
Prob 0.009201

p3 99,63 = 7.52
pd 0.1089 + 0.0025
p5 1,073 + 0.005
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Momentum vs track

length (span)
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-7*1/Rigidity (GV) vs track span | il b
Entries anoas
— Mean x 1,063
~ Maan y 03.87
= RMS x 0.1946
b RMS y 15.73
= D o b
= 121| 28B80| 1994
= 1} i} b
= Integral  2.88B8a+04
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th =
tn o tn |

Momentum resolution (%)

i

45

Momenium Resolution vs Energy

Runs 1394+1428+14/70+147/1
Trigger=BC1C2

Reconstruction (Sonia)
Selection (Sonia

3 4 5 6 7 3

Energy (GeV)

Data Sampl e

~ 40000 Events
@ each energy




Vertex distributions



Global distributions

Global Charge Number of Tracks

[ Vertex Charge | h_Chvix | Number of Tracks per Vertex | h_NTrackVix

Entries 1462 Entries 1462

= Mean -1.2T1 = Mean 2116

- RMS 0.9788 B RMS 0.3206

BOO— Underflow 0 1200 — Underflow 0

C Ovarflow ] — Overflow 0

J00 Intagral 1462 B Intagral 1462
= 1000[—
600 -
500[— BUU_—
400 600[—
300 u
= 400 —
200 C
= 200
100 B

u?|||||'|_|_|_I_I'|||||||||||||||-|—|—|—|—|--1—o—|—o—o-|||||||||||||||| el Lo by b b b e
-4 -3 -2 -1 0 1 2 3 4 5 0 1 2

3 4 5
Vertex Charge Number of Tracks per Vertex



2 tracks vertex global distributions

| Energy of Vertex (2 tracks Vertex) | h_2VixEne | cos(Theta) of Vertex (2 tracks Vertex) | h_2VtxThe
Entries 1292 Entries 1292
F Mean 6.752 - Maan 0.9995
240 RMS 3.839 | rms 0.002818
220 C_ Underflow 1] '193 = Underflow 0
= Overflow 1 = Overflow ]
200 Integral 1274 C Integral 1292
180— L
e 10
140 -
120 i
100
80— =
60— B
40 B
20— 1 = I_]
u:||||||||||||||| I T T N O W I T A PN TN [T Y NN AN N T T T T T O
0 5 10 15 20 25 0.95 0.96 0.97 0.98 0.99 1 1.01
Energy of Vertex (2 tracks Vertex) Theta of Vertex(2 tracks Vertex)
Phi of Vertex (2 tracks Vertex) | h_2VtxPhi
Entries 1292
Mean 0.2186
RMS 2.377
Underflow 0
Overflow 0
Integral 1292

|||M| il |hm L,

Phi of Vertex (2 tracks Vertex)




3 tracks vertex global distributions

| Energy of Vertex (3 tracks Vertex) | h_3VtxEne | cos(Theta) of Vertex (3 tracks Vertex) | h_3VtxThe
Entries 170 Entrias 170
F Mean 7.098 Maan 0.9996
50— RMS 3.3 L RMS 0.002173
B Underflow 0 ] Undarflow 1]
- Overflow 1] 1ﬁ2 | Ovarflow 0
40 e Integral 169 § Integral 170
30— -
L 10—
20— -
10— B
_ I3 R B
u_| e ] e e O O e T | :||||||||||||||||||||||||||||
0 10 15 20 25 0.96 0.97 0.93 0.99 1 1.01
Energy of Vertex (3 tracks Vertex) | Theta of Vertex (3 tracks Vertex)
Phi of Vertex (3 tracks Vertex) | h_3VtxPhi
Entries 170
Mean 0.1837
2 RMS 2.26
Underflow 0
1.8 Overflow 0
16 Integral 170
1.4
1.2
1
0.8
0.6
0.4
0.2
D LRIl B BUNEIN | L1 1 B Il 1
-3 -2 -1 (] 1 2 3

Phi of Vertex (3 tracks Vertex)



2 tracks and different charge: vertex energy

| Energy of Vertex (2 Tracks, Charge 0 Vertex) |

h_tr2ch0VitxEne

| Energy of Vertex (2 Tracks, Charge -2 Vertex) |

h_tr2zchneg2VtxEne

100

80

60

40

20

Entries 432
Mean 5.052
RMS 2.206

[—]

| Energy of Vertex (2 Tracks, Charge 2 Vertex) |

25

h_tr2chpoas2VixEne

Entries 13
= Mean 3.864
3= RMS 3.445
25—
2
1.5
U
0.5
u_lllllllll IIIII|III|IIIII|III|III
] 2 10 12 14 16 18 20

140

120

100

80

60

40

20

Entries 847
Mean 7.6
RMS 4.057

(=]




2 tracks and different charge: cos(the) vertex momentum

|_cos(Theta) of Vertex (2 Tracks, Charge 0 Vertex) | h_{r2chOVixThe |_cos(Theta) of Vertex (2 Tracks, Charge -2 Vertex) | h.trachnag2VixThe
Entries 432 L Entrias 847
- Mean 0.9996 Mean 0.9994
= B RMS 0.001627 10° & RMS 0.003265
C Underflow 0 E ] Underflow 0
B Overflow 0 C Overflow 0
Integral 432 | Integral 847
10° = B
- 10° =
10— i
- 10—
1
E |_| |_| | 1 1 ] 1 I 1 ] 1 1 1 g_ | | I_I I | I I
0_96 ugs 1-02 1-04 Ll Ll Ll 1 Ll Ll Ll 1 1 Ll Ll Ll Ll Ll
0.95 0.96 0.97 0.93 0. 99 1.01 1.02
Theta of Vertex{2 G ST T p Theta of Vertex(2 Tracks, Charge -2 Vertex)
| cos(Theta) of Vertex (2 Tracks, Charge 2 Vertex) | I;'—:r’fch"“”“'“;
nirias
Maan 0.0084
RMS 0.00218
10 — Underflow 0
T Overflow 0
: ] Integral 13
1—
i ] ] ] ] ] ] ] ] ] ] | ] ] ] ] ] ] ] ] |
0.96 0.98 1 1.02 1.04

Theta of Vertex(2 Tracks, Charge 2 Vertex)




2 tracks and different charge: phi vertex momentum

. i o h_tr2chneg2VtxPhi
| Phi of Vertex (2 Tracks, Charge 0 Vertex) | 2 :,?chwm:;é | Phi of Vertex (2 Tracks, Charge -2 Vertex) | e )
niries
Mean  0.2662 g Mean  0.1943
RMS 1.993 = RMS 2.551
7 [
6

| I | |ﬂ| 1l

Phi of Vertex (2 Tracks, Charge 2 Vertex) | h_tr2chpos2VtxPhi

Entries 13

Mean 0.2154

Uin RMS 2.274
0.8
0.6
0.4
0.2

n-||||||||||||||||||||||||||||||

-3 -2 -1 0 1 2 3



3 tracks and different charge: vertex energy

|_Energy of Vertex (3 Tracks, Charge -1 Vertex) | ninchnegiVixne | || Energy of Vertex (3 Tracks, Charge -3 Vertex) | b richnagVixEns
Entries 142 Entries 19
50— Mean 7.004 (= Mean 8.816
L ] RMS 2.712 I— RMS 6.105
40— 25
- 2
30— E
- 1.5
20 — B
B 1=
10 L B
= 0.5 =
0 C s [ L0 1 — o— 4 o0 o =y e Ed [ TR | ] L ] ] ] T ]|
1] 5 10 15 20 25 H] 5 10 15 20 25
p:
| Energy of Vertex (3 Tracks, Charge 1 Vertex) | h_trichpos1VtxEne
Entries 9
C Mean 4,944
4 = ] RMS 1.832
3.5
3
25F
2 —
15
1=
0.5
0 - L1 T T T B T 1 YR N T T T YT T YT T ) SO NI
o 2 4 6 10 12 14 16 18 20



3 tracks and different charge: cos(the) vertex momentum

| cos(Theta) of Vertex (3 Tracks, Charge -1 Vertex) | 2—;’;’“"“““”‘“:’3 | cos(Theta) of Vertex (3 Tracks, Charge -3 Vertex) | h_tr3chneg3VtxThe
niries Entries 19
Mean 0.9996 Mean 0.9992
B RMS 0.002253 RMS 0.002025
] Underflow 0 - Underflow 0
102 = Overflow 0 — Overflow 0
E Intagral 142 Intagral 19
C 10—
10 — i
10—
:||||||||||||H|||||||||||||||||||||||||||| _|IIII|IIII|IIII|IIII TN S T T I |
095 096 097 098 0.99 1 1.01 1.02 1.03 095 096 097 093 099 1 101  1.02 1.03
Theta of Vertex{3 Tracks, Charge -1 Vertex) b Theta of Vertex(3 Tracks, Charge -3 Vertex)
| cos(Theta) of Vertex (3 Tracks, Charge 1 Vertex) | ;'—:'_'3‘:""““"""“‘;
Mean 0.9999
10 | — RMS 7.0892-09
- Underflow ]
r Ovearflow [}
= Integral 9
1
10"
107
:l I I 1 1 1 I 1 1 1 | 1 1 1 | 1 1 1 | 1 |
0.96 0.98 1 1.02 1.04

Theta of Vertex(3 Tracks, Charge 1 Vertex)



3 tracks and different charge: phi vertex momentum

| Phi of Vertex (3 Tracks, Charge -1 Vertex) |

h_trichnegiVtxPhi

| Phi of Vertex (3 Tracks, Charge -3 Vertex) |

h_tr3chneg3VtxPhi

Entries

Mean
RMS

142
0.2371
2.278

1

0.8

0.6

0.4

0.2

Phi of Vertex (3 Tracks, Charge 1 Vertex) | Lo e e
Entries 9
Mean 0.3678
— RMS 1.557
I T T T T I T T P I T |
3 2 -1 0 3

2
1.8
1.6
14
1.2
1
0.8
0.6
0.4
0.2

0

Entries
Mean
RMS

19
-0.3025
2.346

ol




Vertex Energy vs.....

Energy vs Charge (Vertex h2_VixEnaveVtxCh
| gy g { ) | Entries 1462
E Meanx  6.792
3 Meany -1.279
- RMS x 3.785
C RMSy 0.9715
2 :a— [ R O | I | 1 o 0 0 0
- 0 1443 19
1= v 0 o u 0 1] a
E Integral 1443
u Eg_ |:| D |:||:|[ |:| 0 oanq ¢« o L] i 1 1]
A DDDDD'DDUD"““
20 0[] | | poooogQggoe o - -
-3 :— 1 0 o0 1 1 [ 0o [
4
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Energy vs Charge (Vertex)
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| Energy vs NTracks (Vertex) |
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| Rigidity of Track
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Photon Energy (A) vs Photon Energy (B)

| Photon A vs Photon B (Energy) |
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Photon A and Photon B Momentum components (X,Y)

\ Photon Momentum X comp (A) |
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\ Photon Momentum X comp (B) |
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Photon A and Photon B Momentum components (2)
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Photon Energy Resolution
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| Photon Angular resolution

Photon Angular Resolution
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Summary @ 16/11/05

Standard Reco My Reco

Track Efficiency Worse Better

Hit resolution Equal(X), Worse(Y) ~ Equal(X), Better(Y)

Momentum resolution  Equal? (Under Study) Equal? (Under Study)
Under study Under Study

Under study Under Study




