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@sb WP3 : Global Overview

ESS neutrino Super Beam plus
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Beam Entrace Window (BEW)

40,00 (mm)

BEW with a 3mm grooved channel
creating a bypass flow

J. Aguilar s

25/09/2024 ESSnuSB+ - 2nd Annual Meeting 3



S, WP3 : Target o

N Co-funded by
ESS neutrino Super Beam plus the European Union

ESSnuSB+ TARGET STATION CONFIGURATION
Beam Entrace Window (BEW)

Velocity Magnitude [ m/s ]

0 40 80 120 160 200 240

3 mm BEW
Mporous = 0-18 kg/s
Mgy = 0.02 kg/s

Vporous max = 38 m/s An additional effect of creating a bypass Flow is that the velocity through the
porous media lowers reducing the overall pressure drop.
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ESSnuSB+ Target PROTOTYPE DESIGN

The ETHEL loop contains a booster compressor blowing about 3 g/s helium at between 6
and 10 bar(a) through a heater, a test vessel and a cooler, plus some filters, valves and a
flow meter, see Figure 1. The test vessel is shown in Figure 2. For further detail, see [1].
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ESS neutrino Super Beam plus
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ESSnuSB+ Target PROTOTYPE DESIGN

Velocity Magnitude [ m/s ]

TARGET I
Mporous = 0-18 kg/s .t ]
Vporous max = 38 /S

Q =138 kW 90% flow through spheres

1/10 in length T variation really
close to heater
PROTOTYPE Le
atic Temperature
Mmax= 3 g/s :2:
Uporous max = 21 m/s :2:;
Q = 0.5 kW (not enough?) o
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eSO, R&D Program (Target Prototyping)
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' Mechanical Measurements Lab e ESSnuSB adopts a granular target concept of 3 mm titanium spheres in 78 cm Ti

| (MML) @ESS

Canister, cooled by transverse helium gas.

* A Prototype of 7.8 cm length and a 3 cm diameter will be tested in the ETHEL test
facility in ESS. UH y—

3 goodfellow

Cooling He_In

Ti pellets

(4000 pellets
Dpellezg mm)
g

ESS Target Helium
Experiments at LTH
(ETHEL) @LTH

(https://indico.ess.eu/event/648/attachments
/5153/7015/essDocumentDownload 002.pdf)
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Horn Parameters:

[ | ____________________________________________________ — 100
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» Note: aperture at ~50 cm from horn
* Pions scored with all energies
» Figure of merit for optimization:

For this work, the following parameters of the
horn have been considered:

L1, L2, L3, L4, R2, R3, ztg N;T?gored
fﬂi = NTarget
The value of the i-th parameter has been rescaled mt

by a scale factor, which value is included in the

range [0.5, 2.5], w.r.t. the corresponding baseline
value.

Note: Current is fixed at 350 kA
Parameters hO, h1 and L5 are fixed
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ESS neutrino Super Beam plus
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60 1 (cm) range (cm)
) 83.08 [1.0, 2.5] 91.66
! 46.80 [0.5, 2.5] 43.99
20/ i 60.30 [0.5, 2.5] 37.38
§ 4 47.50 [0.5, 2.5] 26.60
.
. 1.08 — 1.08
- \ BT 54.40 [0.5, 2.5] 43.52
] B 330 — 3.30
e 22.10 = 22.10
oo T s.10 [0.5, 2.5] 7.14
6 5'0 160 150 260 2'_"\0
Z (cm)
Reshaped horn Parameters of the reshaped horn
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striplines for capacitors and
other connections

120uF capacitor
bench (12X10uF)

ESSnuSB 2x44kA module
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Layout of the transmission and strip lines for one horn
providing 350 kA at 14 Hz.
(P.Poussot)
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The secondary-beam distribution, at a distance of 10 m from the target/horn system, shows a 2D-Gaussian distribution

with 0~ 0.38 m =» Requires large-opening dipole magnet!

Operates @ I, = 1340 A and a central magnetic
field strength of B, ., = 0.54T (/B dl = 0.74Tm)

e - — - > —

I BGO-OD @ at the ELSA facility in Bonn = o
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(T. Tolba) X fom]
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D, WP3 : Dipole Magnet

ESS neutrino Super Beam plus
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Magnetic field flux, B, normal to the beam axis at coil current of 1540 A. No B field found outside the iron yoke

Line Graph: Magnetic flux density, y component (T)
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e, WP3 : Dipole Magnet

ESS neutrino Super Beam plus
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(T. Tolba)
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ESS neutrino Super Beam plus

Summary Deliverable & Milestones

 MS 3.1 : First design of the hadron collector (M12)

* D3.1 :Optimize the ESSnuSB+ horn design and its pulse generator (M18)
 MS 3.2 : Preliminary design of the pion extraction and focusing system (M24)
e D3.2 :Design of the pion extraction and focusing systems (M24)

 MS 3.3 : Final estimation of the pion beam (M36)

 MS 3.4 : Evaluation of the baseline design of the target station (M42)

D 3.3. :Design of the Target Station (M46)
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