Expéerience de trajectoire
miniature : reproduire une

experience sur
collisionneur en miniature

FREDERIC SONNEK  TUTEUR : JEROME BAUDOT



Table of content

Infroduction

1. Presentation of the projet

2. Myinternship

3.  Caracteristic of the simulation
. Trajectory construction and simulation

1. Construction of the frajectory for one trace

2. Trajectoryin B

3 Trajectory equation

4. Trajectory example for one track

5. Trajectory comparison with multiple scatering
. Simulation of 10 000 fraces

1. Distribution of 10 000 points for IMeV/c & 2MeV/c

2. Choose of position of detector for 2MeV/c

3. ldeal position of detector

V. Conclusion






Presentation of the project 4

» Source emit a particle wich going through the two first detectors,
than is deviating and going though the two other detectors.
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My Internship :

» Simulation of the trajectory and the momentum with a program,
without experiment data use!

» The goal: Get the momentum of the particle deviated by B, and
fry to obtain the same P : pperore = Dafter

» But there are some factors that can change the impulsion after :
Height of the particle in different detector
Scattering diffusion (angle change after each detector)

» My work : Programmation of the frajectory before the magnetic
field (Y;) . in the magnetic field (Y,) and after the magnetic field (Y3).



Caracteristic of the simulation

» Magnetic field :B=0,2T,
» Lenght of magnetic field : L= 1cm center in 0 (-0,5 10 0,5 cm)

» Two detectors in left and right of B

=>»Position of detectors : -2,5cm ; -1,5cm; 1,5¢cm ; 2,.5cm

» Charge of particle : g=-1






Trajectory construction for one trace: 3

> B :Magnetic field (Lenght : L)

» R :Curve radius (R increase if
B=2>0, p=>x)

» Trajectory for 3 parts :
o (1) :before B> Y,
> (2) :in B DY,
o (3):afterB 2 v,

> A : Entries of the particle in B
(angle 6,)

» B Exif of the particle from
B(angle 6,)




Trajectory part in B:

» p=039gBR > R = abs (O,Squ)

P . momentum
g : charge of particle

—Rzsin(0;)+R2cos2(8,)+VA
2

» With trigonometrie : d(z) :J

» With : A = (RLsin(8,) — chosz(Bl))2 — z2R?

» 6, = 2arcsin (%) + 0,



Trajectory equation:

» y,(z) =tan(6,) (z — zp) + y, = parameters: 0, & y,
> ,(2) = y1(z4) — J4d(2)2 — 12 =Dparameter:p
> V3 (Z) == tan(gz) (Z I ZB) + 4 (ZB) epOrOmeTer . 02

» We use 4 parameter : 64, yo, 0, 05
» With my tutor = application of a fit to the trajectory

» But with multiple scattering, frajectory change !
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Trajectory

example for
one frack:

Red : True trace
Black : fit trace (with mulfiple scatering)




Trajectory comparison with mulfiple
scatering

Without multiple scatering With multiple scatering :
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BxL=0.2(T)x1.0(cm) - Track p=2.0(MeV/c) BxL=0.2(T)x1.0(cm) - Track p=2.0(MeV/c)

» Red: frue trace

» Black : fit trace (with multiple
scatering)
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Histogramme of 10 000

Without Scattering diffusion

With Scattering diffusion

p=1MeV/c

Fitted momentum

Fitted momentum

pOoINTS :

Entries 10000
Mean 1.002
RMS 0.001402

Entries 10000
Mean 1.159
RMS 1.024

p=2MeV/c

Fitted momentum

Fitted momentum
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Entries 10000
Mean 2.001
RMS 0.008849

Entries 10000
Mean 1.93
RMS 1.081




» Without scattering diffusion (lboth case):
9pbefore ~ ﬁafter

» With scattering diffusion
D Dverore * Pafter
= More dispersion
=2p=1MeV/c : =2 200 points | == NOT fit !
=2>p=2MeV/c : =580 poinfts ]

To limits the scattering diffusion effect to the momentum, we can try to
change detector location.
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2nd and 3nd detectors
exactly in B (-0,5 ; 0,5)

2nd and 3nd detectors
near B (0,55 ; 0,55)

Fitted momentum Fitted momentum

1st & 4nd
detectorin
(-1,5;1,5)

1st & 4nd
detectorin
(-2,5 ; 2,5)

hmom

Entries
Mean
RMS

10000
2.015
1.078

Fitted momentum

Entries
Mean
RMS

10000
2.082
1.017

hmom

Entries
Mean

RMS

10000
2.007
1.052
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4.5

5
p (MeV/c)

Fitted momentum

hmom

Entries 10000

Mean
BMS

2.046
1.021

5
p (MeV/c)




1st and 4rd detectors in idedl
posIfion

» Detectorsin:-1,5;-0,5;0,5;1,5 » Ist and 4rd detectorsin-1 ;1
» =>-1:;-0,5;0,5;1

Fitted momentum Fitted momentum

hmom

Entries 10000
Mean 2.007
RMS 1.052

M
th
(=]

(=)

Entries
Mean
RMS

45 5
p (MeV/c)

10000
1.953
1.06
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V.

Conclusion

Representation of 1 track for different momentum

To obtain a trajectory more realistic, we have include Multiple
scatering but it change the trajectory and the impulsion in the
simulation |

It's just a program simulation

We need data experiments from detectors, 1o obtain better a better
momentum after the magnetic field .
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