Horn Structure for the APO Tunnel
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1. Distance from start of the horn to window- 2.2m
2. Window width >15cm
3. No. proton primaries > 100K @ 8GeV

4. tiltangle> 3°
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Optimization

Bayesian Optimization of the Pion-Capture Horn

1. What it does: An automated optimizer tunes the horn's geometry and current to maximize low-energy pion capture into the downstream

channel, replacing hand-tuned parameter scans.

2. Evaluation budget: Each candidate design is scored on a 10,000-primary FLUKA run, balancing statistical resolution of the transmission

estimate.

3. Elliptical design study: An elliptical inner-conductor design was also explored. The ellipticity only introduced a weak quadrupole

correction on top of the monopole focusing, and yielded results almost indistinguishable from the circular case.

4, Outcome: The circular conductor still outperforms the elliptical variant, with the best converged design reaching a ~32% transmission rate

of pionsin0.2 < E < 0.4GeV

Made with GAMIMNA


https://gamma.app/?utm_source=made-with-gamma

Plots

End of Horn End of Horn End of Horn

pi+ Time vs Energy (N=4864) X vs x' With 4D Phase Space Cut Pion Energy Distribution
16
N —— e = 200 1 =
Total Particles: 5173 0.2 cm-rad acceptance )
12 Ir?siadeirchEﬁispse: 438 (8.47%) [ — p!-}—. 4864
. 041 | 5aam betax: 6074 cm - 175 1 pi: 172
Beam alpha_x: -0.356 . " . LI 14
- 10 150 4
2 12
125 4
< 0325 . = »
(] - 8 £
e £ " 3 100
> 03004 _ g ‘E Q
2 o F) 3 75
g 6 £ H
W 0.275 = e 2
H 50 4
0.250 4 4 . 5 |
0.225 4 0 T T T T T T T t
2 a 0.200 0.225 0.250 0.275 0300 0.325 0350 0.375 0.400
- . Energy (GeV)
3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 04
Time (ns) . 2
25 00 25 50 75 100 125 150 1 1
St APO Exit Window
At the AP0 Exit Window
At the APO Exit Window Pion Energy Distribution
80 =
pi+ Time vs Energy (N=1761) 5 [ pi+: 1761
- 70 4 pi-: 239
i x vs x' With 4D Phase Space Cut
0.375 ulm 8 60 4
Iili= 10 Total Particles: 1955 | —— 0.2 cm-rad acceptance
" Inside 4D Ellipse: 3 (0.15%) 50 4
0330 ¥4~ 04 W Beam beta_x: 0.72 cm
Beam alpha_x: 0.013 7 €
3 40 A
< 0325 8 8
QU
U - . 30 4
— c
> 0.300 3
g 6 O 20
=
W 0.275 5y
- E é 10 4
02501 ) x . | ‘ | ! ‘ ‘ ‘
- 4= 0.200 0.225 0.250 0.275 0300 0.325 0350 0375 0.400
0.225 Energy (GeV)
2
. 3
T T T T T 2
8.0 8.5 9.0 9.5 10.0
Time (ns)
2
-0.4

5.0 TS 10.0 12.5 15.0 17.5 20.0
x [em]

Made with GAMIMA



https://gamma.app/?utm_source=made-with-gamma

