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Slow extraction tests of components
- an example

Beam test on prototype target in 2018 in the North area
= Description of target

= Test area and conditions
= Infrastructure available as of today
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BDF target prototype
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ENGINEERING SPECIFICATION

Beam Dump Facility (BDF) target prototype
test in T6 during 2018

ABSTRACT:

This document summarizes the design of the BDF target prototype test foreseen to be
executed in the TCC2 area upstream T6 during 2018. In this engineering specification,
we report the main concepts of the area configuration, target design, radiation protection
considerations, handling, alignment and other critical aspect associated to the test.
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What is required? Where?

Working area TCC2 on the North area between T4 and T6

Instrumented blocks 4-8-9-14
(front & back faces)

TZM + Ta cladding
target blocks (in pink)

Internal cooling circuit

Ta-2.5W + Ta cladding
target blocks (in grey)

Tungsten + Ta cladding
target blocks (in green)

Realistic size target manufactured and
tested under equivalent conditions

= up to an average beam power of 50 kW,
corresponding to 350 kJ per pulse.

= \Water cooling

= Comply with safety rules and RP

» Time and space constraints

= HRMT? Not many options at CERN

= After beam irradiation, dismantle and
prepare for PIE
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What is the BDF test target?

/’\U‘éﬁrgiﬁiﬁﬁ : Instrumented blocks 4-8-9-14
¢ (front & back faces)
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TZM + Ta cladding
target blocks (in pink) Internal cooling circuit

Ta-2.5W + Ta cladding Tungsten + Ta cladding
target blocks (in grey) target blocks (in green)
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What is the BDF test target?

JA e Working area TCC2 on the North area between T4 and T6
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BDF on plug-in support
(LHC collimator type) with
custom-made connection
plate from Staubli.

Motor pulled out of the
shielding




What is the BDF test target?
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MH‘ZEE?;'!?(?; Working area TCC2 on the North area between T4 and T6

BDF on Plug-in support
(LHC collimator type) with
custom-made connection
plate from Staubli.
Motor pulled in outside the
shielding
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Where is the BDF test target?

Working area TCC2 on the North area between T4 and T6
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Shielding wall
$>1m built for this EEE—

ﬁ Gl position
5m

r— - —I- — _——— = == =
BDF in position for =
opening and separating
blocks
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BDF target
prototype in

. shielding wall
__ built for this test
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Beam conditions

SPS main parameters

Muon collider Workshop
S. Gilardoni
March 2021

» Injection
14 GeV or 26 GeV protons
26 GeV proton equivalent Pb ions
Multi-batch injection from PS

» Lattice: FODO with dispersion free SS
Transition crossing for injection
below 20 GeV. No gamma-jump

» Acceleration cycle
Upto 21.6 s (depending on user)
1.2 cycling period

» RF:
Main systiem: 200 MHz travelling wave
800 MHz to control longitudinal emit.

| Slow exiraction at 400 GeV

(S Fast exiraction al 450 GeV

» Operation in p-pbar collider mode
Machine on indefinite coast @ 270 GeV

» Particles types




Beam conditions
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Baseline characteristics Final BOF target Target prototype
Proton momentum [GeV/c] 400 400
Beam intensity [p+/cycle] 4.0-10™ 3.0 - 4.0-10™
Beam dilution L circular sweeps / s No
Cycle length [s] 1.2 7.2
Spill duration [s] (slow extraction) 1.0 1.0
Average beam power [kW] 350 35
Average beam power/spill [MW] 2.56 0.26
Beam size (H/V) [mm] 8/8 3/3
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Beam conditions
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Reasonable approximation of the level of
stresses in the core and cladding
materials
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3 MD’s for beam on target

Oct - Nov 2018
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= 1st MD day - Successful target operation
= Almost all sensors survived

= mmEtoee
7\ 78174 k R

""\_/‘x ’Av_/:'. —H—1—
L

04_Pt1b0_01_BE_LP_01
04_Pt1D0_02_BE_LP_O1

Pt100 close -,
tobeamspotu 71 & FOURUROREN 5 JEK ISORL 3 NSRS A 3 Cero

33...\.; .......... L N AN W 5% W
\ ) i
Pt100 Further NV
H By, SRR IOTR SRRy, | FeYOReles A
from beam spot  * e
0 10 20
Time (s]

= Average power on target = 35 kW (deposited = 24 kW)
= Total cumulated POT = 1E16 (POT goal = 3E16)

E. Lopez Sola, BDF target prototype 28

) ® 04/06/2019 Students' Coffee




| Charged particle beam testing

International
/" \Uou Cotn?qer = In the framework of the Beam Dump Facility Study, a high intensity slow extraction test
/Collaboration ~ area was setup in the TCC2 Target Area at CERN

= 400 GeV/c, up to several 10 p/pulse, >10'® POT possible (competition with beam to T6 though)

= Could be potential employed to validate certain aspects of MUC Targetry systems

E.g. target & solenoid for example
—fe i
prototype 4

O. Aberle et al.

250372021 M. Calviani et al. // Muon Collider Targetry 12

https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.22.113001 and
https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.22.123001
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= YETS 2017-2018:
Preparation of the area

Infrastructure available as of today

Outer tank

Water inlet and
outlet pipes

Shielding blocks and working area

Motorization pressure | Mg I ectrial pugi
sensors RN electrical plugin
BTV: Upstream and downstream /
1 y qulfled ' Motorized
Target support with plug-in oy support

interface
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= Optical fibers and cables
(for motorization,
monitoring and beam
instrumentation) towards
rack at first floor
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L 2397738 1.0 RELé;lEEUJ

SPS-TARBD-EC-0001

SPS

ENGINEERING CHANGE REQUEST
Adaptation of the North Area BDF Target
Prototype Test setup into a permanent

= During LSZ: iy e

" Repositioned —
cooling skid

" Dedicated, closed

loop cooling
circuit



https://edms.cern.ch/document/2397738/1.0
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Short summary

Successful test of proftoftype target with:
= Slow extracted beam
= High power on target (50 kW)

= Full remote handling (already during design
phase), many RP aspects considered

= Not a fest facility! Normal physics program in
competition. To be agreed case by case.
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for your attention



