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INFN Beam current control

European Spallation Source
in Lund (Sweden)

Proton Source and LEBT
provided by
INFN-LNS in Catania (ltaly)
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62.5 mA 75 keV 3.6 MeV 90 MeV 216 MeV 571 MeV 2000 MeV

Peak power 5 kw 225 kW 5.6 MW 13.5 MW 36 MW 125 MW

* Beam transport verification
* Beam acceleration verification » Beam pulse duration modulation
* Target verification » Beam intensity modulation

* Neutron instrumentation



(:E;EN Chopper beam pulse duration modulation
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@:T\l Chopper beam pulse duration modulation

* Beam transition form 100%
when it is off to 0% when it is on
* Transition speed of about 500 ns
Beam pulse rise time: 430ns Beam pulse fall time: 519 ns

Beam pulse shape measured with the ACCT located at the end of the LEBT



@ Chopper beam pulse duration modulation

* Beam transition form 100%
when it is off to 0% when it is on
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LEBT - iris

Drive only flat blades with this software !
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Beam intensity modulation with IRIS (€5 Ghas

* Beam modulation from 100% when it is
fully opened to 2% when it is at 6mm
aperture diameter
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INFN Beam intensity modulation with first solenoid

e Beam modulation from 100% when it is
If beam out of the first solenoid do not enter in fully opened to 25% when it is

the acceptance of the latter solenoid part of the switched off
beam is lost in the LEBT walls
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INEN Several thousand of source magnetic configurations
| were tested during the commissioning al INFN-LNS

In the graphical interface: , maximum and are evaluated,
and the trend showed for the beam pulse between 2.9 ms and 5.9 ms .






INEN MDIS magnetic configuration was precisely identified
and HSMDIS was discovered

Current on ACCT (max=135.3mA in O)
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A high-current low-emittance dc ECR proton source
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INEN Beam intensity modulation is an intrinsic property of
HSMDIS magnetic configuration

Intra-pulse stability < 2% SATISFIED

—_— Beam pulse shape at different RF power from 100 to 1200 Watt
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INFN Conclusion
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Beam pulse shape at different RF power from 100 to 1200 Watt
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. . . all required beam
HSMDIS magnetic configuration + Chopper > 4 modulation

Additionally: Iris can be removed from the LEBT =» LEBT can be shorter and the residual beam space charge
have less space to make bigger the LEBT emittance growth
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