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Simulation setup

—>Material = Graphite / Tungsten

-2 Length = Varying length

—>Radius = Varying radius

—->No magnetic field

—=100,000 primaries

—0.8 GeV and 8 GeV/c (7 GeV) proton beams
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Tt yields for different target lengths (0.8 GeV),
r =0.15 cm - Graphite vs Tungsten
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Tt yields for different target lengths (7 GeV = 8 GeV/c),
r = 0.15cm - Graphite vs Tungsten
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Ny /proton

Effect of length on pion production for a proton beam
fired onto a graphite target
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Pions angular distribution for 0.8 GeV beam [10 cm target] Pions angular distribution for 0.8 GeV beam [40 cm target] Pions angular distribution for 0.8 GeV beam [70 cm target]
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Effect of length on pion production for a proton beam

fired onto a tungsten target

Pions angular distribution for 0.8 GeV beam [4 cm target]

Pions angular distribution for 0.8 GeV beam [10 cm target]

o -1 L LI L L L L L L = [T T T T T T 11 T T T 1T T 11 T 11 T 11 ]
‘g B Total m* produced per proton = 0.02875 | ‘ [ | : é 0.00200 [ \ Total 1* produced per prottln - 0.03468 \ | | ‘ —]
§. 0.0014 [~ Total m™ produced per proton = 0.01128 ] _§ - Total 7~ produced per proton = 0.01373 .
ZF i [1 Acceptable T~ per proton = 0.01608 ] ZF 0.00175 :_I'ZI Acceptable m* per proton = 0.02012 _:
0.0012} Acceptable T~ per proton = 0.00568 — - Acceptable T~ per proton = 0.00719 1
B ] 0.00150 |- ]
0.0010 |- - : 1
g {1 oo0125F 3
0.0008 |- - : ]
[ 1 ooo0100F -
0.0008 - 1 000075 =
0.0004 = 1 000050 =
0.0002 [~ 1  0.00025F 3
_I ‘ Ll | el | I .| | Ll el | el ‘ || | el L ] : ‘ | | | ‘ | | :
0.0000 ol b b b b b by
-1.00 075 050 025 000 025 050 075 1.00 0.00000 -1.00 075 -050 -025 000 025 050 075 1.00
Cos 8, Cos 8,
Pions angular distribution for 7 GeV beam [4 cm target] Pions angular distribution for 7 GeV beam [10 cm target]
— T | T 1 11 ‘ UL L LI T | LI ‘ L | L | ! - T T T T 11 T T 7 T 11 T 11 ™1 T 1 T 117 111 ]
§ Total m* produced per proton = 0.406 % Total m* produce‘d per protclun = 0.75655 | ! | !
g 10"~ Total m~ produced per proton = 0.3836 — g Total - produced per proton = 0.71992 ]
% E [ Acceptable m* per proton = 0.13115 E S [ Acceptable T* per proton = 0.25438
é_ = Acceptable T~ per proton = 0.13616 . g_ 107 Acceptable T~ per proton = 0.26829 —
z | | = .
102 ] - |
- = ] =
i T ] 10—2 — _'_,_l_'_‘ -
B _l_'—_'_'_‘ -1 B _,_.—'_‘J ]
e b b b b b by M ol nnanlannallnaandlnnanllonnnlnnnallnonnnl
-1.00 075 050 -025 000 025 050 075 100 -1.00 075 050 025 000 025 050 075 1.00
Cos 6, Cos 6,

Ny /proton

Pions angular distribution for 0.8 GeV beam [16 cm target]
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Tt yields for different target radii, L =10 cm

0.8 vs 7 GeV

(0.8 GeV)
0.8 GeV proton beam source [graphite][100,000 prim]
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Tt yields for different target radii, L =10 cm
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Effect of radius on pion production for a proton beam
fired onto a graphite target
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Pions angular distribution for 0.8 GeV beam [0.2 cm radius]
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Pions angular distribution for 0.8 GeV beam [0.3 cm radius]
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Delta resonance

- Delta++ Baryon: A'" = wuu
- Delta++ baryon production: p+p» -+ A"+ X — p+7a' +X
- What to detect from the simulation: A" — p+ 7'

- Build the invariant mass: m? = (E, + E;)* — |p, + p-|*
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Delta resonance Tungsten
Delta resonance
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