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WP7 – Upgrade of SLS vertical emittance tuning system (SVET)
	WP number
	7
	Start month
	1
	End month
	36

	WP Title
	SVET

	Activity Type
	RTD

	Objective
	Upgrade of SLS vertical emittance tuning system

	Participant number
	1
	2
	3
	
	
	
	
	

	Participant number
	CERN
	PSI
	UU
	
	
	
	
	

	Person-months
	12
	36
	12
	
	
	
	
	


Objectives: The CLIC damping ring targets delivering an e+/e- beam with ultra-low vertical normalized emittance of 5 nm for achieving the required collider luminosity. This corresponds to a geometrical value of less than 1 pm at 2.86 GeV and has never been reached in any lepton storage ring, especially for bunch currents equivalent to the ones of the CLIC DR, i.e. under a regime where collective effects and especially intra-beam scattering (IBS) are predominant. This emittance does not only necessitate low magnetic error tolerances and extremely good control of the geometric alignment of the magnets, but also a combination of diagnostics for precise beam size and position measurement and on-line correction techniques. 
The Swiss Light Source storage ring (SLS) has achieved vertical emittance of around 3 pm at equivalent energies, one of the smallest vertical emittances ever obtained. In this respect, it represents the ideal test-bed for deploying diagnostics and testing experimental approaches with a goal of reaching sub-pm vertical emittances beams. Recognizing this unique opportunity, PSI has agreed to allocate machine time to and to actively participate in machine development for this upgrade and later for CLIC damping ring relevant R&D.

Main objective of work package 7 is to upgrade the SLS in order to facilitate CLIC damping ring specific R&D on small vertical emittance tuning.
	Description of work



1) Experimental tests at SLS with the existing orbit and coupling correction system for understanding its potential and limitations (precision of diagnostics, number and quality of correction knobs, dimensioning and precision of power supplies).
2) Specify necessary upgrades in instrumentation and control system. 
3) Implementation of the specified upgrade
4) Commissioning to verify the implementation.
Task breakdown

	Task Num
	Short Name
	Description

	1
	
	Experimental tests at SLS with the existing orbit and coupling correction system for understanding its potential and limitations (precision of diagnostics, number and quality of correction knobs, dimensioning and precision of power supplies).

	2
	
	Specify necessary upgrades in instrumentation and control system: 
Instrumentation:
Beam position monitors,

beam profile monitors,

emittance monitors,
Control system:
emittance tuning control knobs,

emittance control feedback.

	3
	
	Implementation of the specified upgrade

	4
	
	Installation in SLS

	5
	
	Commissioning to verify the implementation:
Commissioning at nominal energy (2.4 GeV)

Commissioning at lower energy (1.5 GeV) in IBS dominated regime.


	Deliverables

	Num
	Nat

	Short name
	Description
	month

	1
	R
	
	Report on existing hardware limitations and needed upgrades.
	6

	2
	R
	
	Specifications
	12

	3
	P
	
	Hardware installed
	24

	4
	R
	
	Final report
	36
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� CA for Consortium Agreement, C for Contract, GM for General Meeting, R for Report, P for prototype





