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Electrons Analysis

Reconstruction of energy in Fcal considering only
the energy deposited in FCI.

Cut of Eta between 3.4 & 4.4 .

Cluster energy with a radius of 8cm fitted by
double gaussian .

Energy resolution.

Position resolution.



Electrons — Energy Reconstruction

" Total cluster energy in FCal with a radius of 8cm .
Fit with Double gaussian.

Total cluster Energy

20005_ _ Cluster_energy 25001— Cluster_energy
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1800— Mean 4.95 - Mean 10.01
- RMS 0.6455 2000— RMS 1.035
1500:_ ¥2 / ndf 136.4 /38 - %2/ ndf 184.5/33
- mean1 5.415 + 0.042 - mean 10.74 £0.07
1200(— sigmal  0.6586 +0.0128 | 1500~ sigma 1.066 +0.021
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Electrons — Reconstruction of energy

" Total cluster energy in FCal with a radius of 8cm .
= Fit with Double gaussian.

Total cluster Energy

2400F=
22003_ Cluster_energy
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1800—| RMS 1.703
1500:_ xgl"fndf 1254;37
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Energy resolution= 0.8832295

error Energy resolution = 0.88385409

root [4] []
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Energy [GeV]

Total cluster Energy
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2500— | Mean 50.57
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- 12 / ndf 97.39/26
2000— | Al 2522 +67.3
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1000 —
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error Energy
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% Electrons — Reconstruction of energy

* Total cluster energy in FCal with a radius of 8cm .

= Fit with Double gaussian.

Total cluster Energy

3000
- Cluster_energy
- Entries 29372
2500— | Mean 101.1
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20007 1 A 2471+72.9
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root [7] []
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Cluster_energy
Entries 29277
Mean 151.8
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¥2 / ndf 181.5/27
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error Energy resolution = 0.00280467
root [8] []
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Electrons — Reconstruction of energy

" Total cluster energy in FCal with a radius of 8cm .

= Fit with Double gaussian.

Total cluster Energy

30001 Cluster_energy
- | Entries 29366
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2000— | Al 2471+ 95.4
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(s00f | Sigmat 8.933 £ 0.139
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mean= 202.581

Energy resolution= 0.8596754

error Ener resolution = 0.00277672
root [15] Eﬁ

200 GeV

3000—
- Cluster_energy
- Entries 29590
B0 | Mean 303.9
- RMS 17.86
s000— | x?/ ndf 169.6 / 24
C Al 2173 £ 84.0
C meant 2957+0.4
1500 — sigmat 12.28 £+ 0.21
- A2 1131+ 75.8
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500(—
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Total cluster Energy

Energy [GeV]
sigma= 17.6198
mean= 303.843
Energy resolution= 0.8579899
error Ener resolution = 0.00238118
root [28] Ef

300 GeV




o/E

Energy Resolution
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Electrons — Resolution of energy

a= (25.73 £ 0.01) %VGeV

b= (5.7 + 0.001) %



Electrons — 1 Position — fit with double

gaussian
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— 1
B . DEta 2900 F— DEta
1200{— Entries 29457 E Entries 29261
B Mean 0003332 12000 — Mean ~0.005362
B 5 GeV AMS 002086 111 o0 E- 10 GeV RMS 0.01205
1000 — ¥2 ¢ ndf 85.53/ 69 = 5
B N s666+720 ||| 16005 ¥2 | nd 38.9/36
- B L — +
- mean —(.003526 + 0.000204 = Al 558.9 + 166.3
8001— sigma 001638 + 0.00052 ||| 1400 meani  —0.005591+ 0.000249
- A2 2821+ 75.8 F sigma 0.01466 + 0.00078
B 1+ 75. 1200
B mean2  —-0.002817 + 0.000462 = A2 1625+ 159.5
6001~ sigma2 0.02653 + 0.00133 |||1000 — mean2  -0.005315 + 0.000124
B so0E sigma2  0.009249 + 0.000350
400 — =
B 600 —
B 400 —
200— C
N 200 =
I S A IR AN I B . Les L T Y T Y Sy T e ey ey e
-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 004 006 0.08 0.1 : . . . . - - - . .
Eta Eta
2000 = C
- DEta - DEta
1800 | Entries 29502 25001 [MEntries 29510
oo E | Mean _0.007747 20 GeV ~ | Mean -0.01081 50 GeV
E RMS 0.007509 2000 C HEMS 0.005077
1400 22 g 4943 44 - | %2/ ndf 39.64 / 30
- C | A 2077 + 71.4
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Electrons — 7 Position — fit with double gaussian

0.3

Eta Eta
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Electrons — v Position Resolution

Eta position resolution
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Electrons — ¢ Position — fit with double gaussian

Phi Phi
DPhi
— 2400 -
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Electrons — ¢ Position — fit with double gaussian

Phi Phi
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Electrons — ¢ Position Resolution

Phi position resolution
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<Pions Analysis>

Reconstruction of energy in Fcal .

Cut of Eta between 3.5 & 4.1.

Cluster energy with a radius of 16cm fitted by
double gaussian .

Energy resolution.
Position resolution.
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Pions — Reconstruction of energy

Total cluster energy in FCal with a radius of 16cm .
Fit with Double gaussian.

Total cluster Energy

Total cluster Energy

- Cluster_energy 800 — Cluster_energy
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- Al 437.6 +15.1 - Al 502 + 138.5
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% Pions — Reconstruction of energy

* Total cluster energy in FCal with a radius of 16cm .
= Fit with Double gaussian.

Total cluster Energy Total cluster Energy
800 B
- Cluster_energy - Cluster_ener
- [ Entries 18777 ~ [ Entries — gy18753
700—| Mean 18.35 10001 \1ean 48.62
C | RMS 4.181 - | RMS 8.23
800—| %2/ ndf 38.25 / 51 ~ | 2/ ndf 47.04/37
- | A1 578.5 + 31.7 8001 Ay 525.7 + 39.1
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200 B
E 200—
100 — B
0:|||| e 0_ [ NI N N N RIS S A NEN B L
0 5 10 15 20 25 a3l 0 10 20 30 40 50 60 70 B
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Pions — Reconstruction of energy

* Total cluster energy in FCal with a radius of 16cm .
= Fit with Double gaussian.

Total cluster Energy Total cluster Energy

14001 Cluster_energy 1600 — Cluster_energy
~ [ Entries N 18778 - [ Entries 18918

1200— | Mean 100.3 1400— | Mean 152.8
B _ | RMS 19.35
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400 -
u 400 —

200 =

D:'_‘-—J J—.J. PR N— L | L | U_:L‘—hl__l b | - | | 1 1 1 1
0 20 40 60 80 100 120 140 16 0 50 100 1 251
Energy [GeV] Energy [GeV]
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* Total cluster energy in FCal with a radius of 16cm .
= Fit with Double gaussian.

Total cluster Energy

Pions — Reconstruction of energy

Total cluster Energy

1800 Cluster_energy 1500:_ __ Cluster_energy
| Entries 18882 - | Entries 18683
1600 Mean 205.1 1a00l— | Mean 311
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200 f— 200
D-_r“-l_l 1 1 | 1 1 b | J_ 1 1 1 | 1 1 1 1 | | — | 1 1 1 1 O;HLI.-.J_I | 1 11 1 | 1 L1 IJ_I_LJ_I 11 11 | 11 1 1 | 11 | Lol |
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 400 450
Energy [GeV] Energy [GeV]
200 GeV 300 GeV
18



o/E

Pions — Resolution of energy

Energy Resolution

- x? / ndf 3.385/6 |
a 0.6186 + 0.02545

0-25 b 0.06849 + 0.002786 |
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01 5 :_ e e e e e e e e
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a= (61.86 + 0.02) %V GeV

b= (6.8 + 0.002) %
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Pions — 7 Position — fit with double gaussian

Eta Eta
- 1400 —
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Pions — ¢ Position — fit with double gaussian

Phi Phi
— 1
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Pions — ¢ Position — fit with double gaussian
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do = |—
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6A1
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dA, +

Calcul of resolution error

(a) do du
d|— )= +
20U Ol

do p do p do do
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d)

dA, 20

do 1 lﬁl(5%+ﬁ%)(ﬂlﬁl+ﬂzﬁz)51(1’4151(5%4‘#%)4‘1‘420’2(5%4‘]{4{%))

>
(A101+A507)

5 (A1J-1M-1+A252M2) (51#1(1’4151 +A252)51(A151#1+14252P2)ﬂ

A']_J'l—i_"ngz

7
(A101+A4507)

JdA, 20

d6 1 [U@(J§+H§)L4151+A20@J—a§(Aloj(Jf+ﬂ§]+AZUQ(J§+u§ )

(Aj0,14+A,0,)?

2 (A-151£i1+A252Ii2

Aj0,+A50,

(A101+A50,)?

) (C"z!iz (A 01+A,0,)—0,(A 01114 +A252H2))}

do 1 2A{ 404

_ 24101 (A 01144 + Ayoo05)

E - 20 Alo-l + Azo-z

(Ajoy + A, 52)2

24,02(A101u1+A05U2)

do 1 [ 214.2}'.1252

a,uz o 20 A151+A2C}'2

(A101+A20,)%
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oo 1 [3Ala§(Alal+Azaz)Al(A151(a§+;¢§)+A252(a§+p§)>

7)
(A1o1+4507)

2 (*4151#1+*’4252F*2

I

A-l,u.l (Ajo1+A50,)—A1(A4 5-1;11—0—111 zazyzjﬂ

A1911 427 (A101+A203)°
de 1 3A20'22(:A10'1+A20'2)—A2(1410'1[UE+H-EJ+A20'2(0'22+H§ )
do, 20 (A101+A505)?

Aj0.+A,0,

(A-lﬂ'lﬁi-l"'ﬂz 0'24“2) (Az.u-z (A10'1+A2522}—A2[Alfflﬁil"':‘lzﬂ'zﬁz))]

(A;0,+A50,)?

O A,010,(Hy — 1)

E ~ (Aj0q + Ay0,)?

aLL Az 62

d, B A0, + A0,

op  A1010,(Mp — Hy)

8_u B A1Az0, (g — H2)
60_1 (Algl + Azgz)z

a LL Al 01

dpy - A0, + Ay0,

d B A1A501 (M — 1)

E - (Ajo; +Ay0,)?
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Y

* Example of 200 GeV electron

EXT PARAMETER STEP FIRST
NOD. MNAME VALUE ERROR SIZE DERIVATIVE
1 Al 1.83597e+03 8.58850e+01 8.50433e-02 -3.80759%9e-05
2 meanl 2.10747e+02 7.96725e-01 1.02389e-03 -4.96627e-03
3 sigmal 1.24234e+01 2.3051be-01 b.40634e-04 -4.7299b6e-03
4 A2 2.47056e+03 | 9.54426e+01 | 1.34486e-01 1.10403e-05
> mean2 1.97819e+02 Z2.07bb2e-01 5.28193e-04 -2.58682e-03
6 sigma2 8.93341e+00 1.3886be-01 3.04350e-04 1.32593e-03
sigma= 12.0891
mean= 202.581
Energy resolution= 0.0596753
error Energy resolution = 0.08277663
root [3] []
A; = 1000 A, = 2000
u; =200 up =200 mmm) do=114 & du=047
o, = 12 g, =8

Value of resolution error

0.00253809194




