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Geometry Setup

» The solenoid is 2m wide and
has a radius of 70cm.

= The target is located at the
center of the solenoid.

= For now, | chose the transport
system to have an aperture
thatis 60cm wide.

= The driver section does not
have magnetic field (to ensure
the protons move in a straight
line)

= Used 100,000 8GeV protons.
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Magnetic field topology

= | created magnetic

fieldmaps for 3T —_ 1 OT. Magnetic field (3T) side view

= |nitially, | am planning to
make a simple
comparison of the
performance of the
different magnetic field
strengths.
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= | also made sure to

include fringe fields that
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Here are some tracks - 3T
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Here are some tracks - 8T
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Angular distribution

= The following are angular distributions of pions that
have escaped the target and those that have been
detected by the detector at the end of the
solenoid.

= Ozisthe angle of the momentum of the particle 5
w.r.t the beam axis.

= Cos Oz =1 means that the pion’s momentum is
completely along the beam axis.

= Cos Oz =0 means that the pion’s momentum is
perpendicular to the beam axis.

= So, for an aperture of 60cm, we can capture pions

that have Cos ©z=0.5.
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Pion angular distributions for 8 GeV beam [Inconel target]
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Pion angular distributions for 8 GeV beam [Inconel target]
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A look at the pT of pions

Angular distributions for pions with 0 < p < 0.1 GeV/c
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Momentum distribution
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Escaped m* phase space Detected m* phase space
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Escaped m* phase space Detected m* phase space
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Pion momentum range (from Katsuya)

Muon Momentum vs Decay Angle for Various Pion Momenta = This plot shows the pion momentum range that
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Pion angular distributions for 8 GeV beam [Inconel target]
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Pion angular distributions for 8 GeV beam [Inconel target]
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Momentum distribution (select 0.19 < p < 0.36 GeV/c)

Pion p distributions for 8 GeV beam [Inconel target] 1200 Pion pT distributions for 8 GeV beam [Inconel target] Pion p; distributions for 8 GeV beam [Inconel target]
= l | T 1 1 1 ‘ T T T T | T T T T | T 1 1 | T T T T | l = _l | L ‘ L | L | L | UL | L ‘ T = 1400 - T — ——T — —TT —— ——T ——T T
g = L' | | | | | | | | \
-1 1 | 3T < C Pi }
25000 7 7 200k a7 Pionslescaped the target _: pgof Pons escaped the target ] :ﬂ E
- 5T i 1 - 5T 1 - 5T
2000~ T B ] 1000=— 6T ] 1000 6T
[ 7T = O ] [ 7T | i m ]
1500 - 8T LLLL_‘I - 800 — B 8001~ 8T
L 9T 1 i 1 ¥ 1
[ T ] ] 600 ,—g - 600 |- -
1000 E B 1 i 10T
; : 400~ - 400 |- =
500 {— — . i B }
. : 200 |- ] 200~ ]
B Pions escaped the targe{ - i = i B ]
0 N ‘ Il Il Il Il | Il Il Il Il | Il L ‘ L | Il Il L L T _I | | ‘ | | | | | I | | | | I_ 0 _\ | ||| | | ||| | | ||| | | | Ll 1] | | | | L1l ‘ |_
ZF l | -I 1 1 1 T T T T T T T T T 1 . 1 | T T T T | l ZF 1400 _I | L ‘ LI | L | L | L | L ‘ I_ ZF 1400 _\ ‘ T 1 1 1 | T | T | L | T | T | L ‘ L ‘ T
o500 | Pions detected at th¢ end of the solendid [ 3T 1 [ Pions detected at the end of the solenoid [ 3T ] [ Pions detected at the end of the solenoid [/ 3T ]
i 4T 1200~ 4T 1200~ 4T
B 35T 7 i 3 5T ] C of ]
2000 (— 6T 1000~ 6T 1000~ 6T ]
C 7T ] - 177 B mT ]
1500 :— 1 8T —: 800~ 1 8T | 8001 8T
N 9T i 9T - oT
- . 600 |- -] 600 |- =
1000:_ — 10T__ E 1 10T E s 10T ]
i ;ﬁ i 4001 = 4001~ =
oo RN 1 4 o .
0 [ R cl n [ co v b b b T 1 A A .

0 - o
0.0 0.1 0.2 0.3 0.4 0.5 0.00 0.05 0.10 0.15 0.20 0.25 0.30 000 005 010 015 020 025 030 035 040
p [GeVic] pr [GeVrc] p: [GeVic]




Escaped m* phase space Detected m* phase space
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nt phase space

= The cloudiness that we start to see with

correlation in the rvs pT plot is due to the the
transport mixing the phase space.

= From ChatGPT
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Next steps

- Simulate pion production for OT ~ no B-field
—>Simulate 0.8 GeV pions to study pion pT in low energy regime.

—>Maybe try to find a way to track particles (won’t spend so
much time on this)

-1 am also working on a way to create a source pion beam file to
be used for G4bl simulations - working towards a full
pion/muon tracking in G4bl.
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