








2017 Idealized

2017 Idealized Design:

• Cylinder (polycone)

• First half tapered



2017 Idealized

2020 Idealized
2020 Idealized Design:

• Narrower cylinder

• Initial opening 

• Second half tapered



2017 Idealized

2020 Idealized

2.4MW Upgrade

2.4 MW Upgrade Idealized Design: 

• Removed inner radius tapering

















2.4MW Upgrade Horn A





2020 Idealized

2.4MW Upgrade



2017 Design 2020 Design
2.4MW Design



Parameter Idealized 2017 Idealized 2020 2.4 MW Upgrade

r0A 43 mm 140 mm 140 mm

r1A N/A 43 mm 43 mm

r2A 33 mm 33 mm 43 mm

rOCA 369 mm 220 mm 220 mm

OCA Wall Thickness 15 mm 19 mm 19 mm

F0A N/A 400 mm 400 mm

F1A 1169 mm 1176 mm (53%) 1176 mm (400-2100)

LA 2221 mm 2219 mm 2219 mm (2500 max)

Inner Conductor A Wall 
Thickness 2 mm 2.5 mm 2.5 mm



Parameter Idealized 2017 Idealized 2020 2.4 MW Upgrade

Horn B Position 2957 mm 2957 mm 2957 mm

r1B 159 mm 159 mm 159 mm

r2B 81 mm 81 mm 81 mm

r3B 225 mm 225 mm 225 mm

rOCB 634 mm 570 mm 570 mm

OCB Wall Thickness 15 mm 25.4 mm 25.4 mm

F1B 1222 mm (31.1%) 1219 mm (31%) 1219 mm (31%)

F2B 2080 mm (21.8%) 2084 mm (22%) 2084 mm (22%) 

F3B 2175 mm (2.4%) 2163 mm (2%) 2163 mm (2%)

F4B 2818 mm (16.3%) 2792 mm (16%) 2792 mm (16%)

LB 3934 mm 3932 mm 3932 mm

Inner Conductor B Wall Thickness 2 mm 3 mm 3 mm



Parameter Idealized 2017 Idealized 2020 2.4 MW Upgrade

Horn C Position 17807 mm 17477 mm 17477 mm

r1C 284 mm 270 mm 270 mm

r2C 131 mm 131 mm 131 mm

r3C 362 mm 362 mm 362 mm

rOCC 634 mm 570 mm 570 mm

OCC Wall Thickness 15 mm 25.4 mm 25.4 mm

F1C 436 mm (20%) 437 mm (20%) 437 mm (20%)

F2C 640 mm (9.3%) 633 mm (9%) 633 mm (9%)

F3C 802 mm (7.4%) 786 mm (7%) 786 mm (7%)

F4C 1572 mm (35.2%) 1551 mm (35%) 1551 mm (35%)

LC 2186 mm 2184 mm 2184 mm

Inner Conductor C Wall Thickness 4 mm 4 mm 4 mm



Parameter Idealized 2017 Idealized 2020 2.4 MW Upgrade

Horn Current 294.31 kA 300 kA 300 kA

Target Length 1999.1 mm 1500 mm 2500 mm

Target Core Diameter 13.36 mm 16 mm 16 mm

Proton Beam Sigma 1.61 mm 1.7 mm 4 mm (1.7 mm used)

Proton Beam Momentum 106.9 GeV 120 GeV 120 GeV


