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MOST OF IT IN ONE SLIDE

Soft condensed matter
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PHOTONS Vs. NEUTRONS B o @

X-rays

Neutrons

PSI
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SPOKE LINAC 'S

CRYOMODULE INSTALLATION COMPLETE
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CRYOMODULE INSTALLATION ALMOST COMPLETE | él
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TARGET, INSTRUMENT HALL
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SPACEX, FALCON 9
YOU DON’T USE THEM |0 TIMES A YEAR

Image courtesy of SpaceX
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LUND TO GARPENBERG VIA ZINKGRUVAN

Sweden Finland
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D' _Lithuania

Denmark
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ESSnuSB has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 777419
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http://essnusb.eu/site/glossary/essnusb/

ToP LEVEL PARAMETERS B @

Design Drivers: Key Linac parameters: ESSnuSB beam:
High average beam power 5 MW Energy 2.0 GeV Energy 2.5 GeV
High peak beam power 125 MW Current 62.5 mA Current 62 mA (50 mA)
High availability >95 % Repetition rate 14 Hz Repetition rate 14 Hz (x 4)
Pulse length 2.86 ms Pulse length <3.5 ms
Losses <IW/m Losses <IW/m
lons p lons H-

Flexible/Upgradable design

Minimize energy consumption

—~l s 35221 MHz; e - e 704.42 MHz -

<<~ 24m > & 46m > &< 38m > <« 39m > & S566m 5> <« 77Tm > & |79 m —> <« 68m >

75 keV 3.6 MeV 90 MeV 216 MeV 571 MeV 2 GeV 2.5 GeV

H- source

SC cavities (couplers, cavities)

RE (Modulators, SSA; Tubes), LLRE

Beam physics (Halo, losses) )

N\ ( )

Operations, Reliability, Availability and Safety )

Frank Gerigk and Eric Montesinos, CERN-ADD-NOTE-2016-0050
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ESSNUSB LAYOUT
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THE PHENOMENA BETWEEN PARTICLES
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H- TRANSPORT AND LOSSES
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PULSING IN THE LINAC, RING AND T ARGET - @Sb @

50 mA 60 mA

Into linac j

Modulator \C

* Possibility of merging the two beams at 70 Hz
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MODULATOR

Investme Electricity Increased Total

» Two different power upgrades for the modulators Scenario  Solution ntcost | cost peryear |  system s | A
have been studied: [M€] [M€/y] footprint [m2] height [m] ¢ LHs]
A SML upgr = 0.82 134 14.6 0 3.1 <120
- Using the SML modulators of ESS and upgrading the capacitor
chargers SML upgr: oz o | 134 14.8 0 3 < 80
. .
- Using the SML modulators of ESS and adding pulse E)PT/'L " OZO 6.3 14.8 <25x 15 04 60-120
transformers for the H- beam =
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< ML+ | >
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SRR -9 SML 0.82 N/A /.30 N/A 2.6 N/A
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SUMMARY B D @

» The ESS project has seen good progress, with RFQ beam commissioning completed

» ESSNnuUSB received funding to study the feasibility of ESS linac upgrade from 5 MW to 10 MWV to deliver |E23 p.o.t/yr
for neutrino oscillation studies

 Linac upgrade

* The ESS linac lattice is capable of accelerating and transporting the H- beam with minimal stripping losses, such that
the total losses of p and H- remain within | W/m

* H- loss phenomena have been studied, and the transfer line to ring designed to respect the loss limits

* The ESS’s stacked multi-layer modulator has the capability to be upgraded for the ESSnuSB

2024 Jan 3| M. Eshraqi ESSnuSB



THANK YOU!



