
=> ~ Done on Monday 11/04/11 

1020b = 12b + 1008b  
= 12 b + 14 × (36b + 36b) 

Injections from the SPS  
of 72 b = 36b + 36b spaced  

by 225 ns 

Spacing between LHC 
batches = 1100 ns 

GOAL OF THE LHC SCRUBBING RUN => SCRUB and reach a 
“stable” situation with at least ~ 1000 bunches with 50 ns 
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25 ns BEAM STUDIES IN THE LHC 

Fill #2249 #2250 #2251 

A bit less than 2E14 p  
(which was the current achieved 

with 50 ns) 



25 ns BEAM STUDIES IN THE LHC 

2100 bunches 

1020 bunches 



COLLECTIVE EFFECTS IN THE LHC 

  Beam stability provided by Landau damping (octupoles used from 
injection till end of the fill) + transverse feedback => No limit 
reached yet and good agreement with simulations/theory for TCBI  

  HOWEVER, many heatings here and there => Still to be 
understood      

Example of the  
TCTVB_4R2 



MANY BEAM-BEAM RESULTS 
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–  Nominal intensity 25ns on Q26 optics (SPS) 
•  4 batches injected with 4% losses along the cycle (reproducible 3-4%) 
•  Transverse emittances of 2.4-2.7 µm 
⇒ Used later in the year for LHC MDs   

MDs 



–  Up to 1.6 x 1011 ppb on 50ns beam at flat top on Q26 optics (SPS) 
•  Only ~5% losses 
•  Longitudinally unstable at flat top 
•  Transverse emittances below 2 µm thanks to double batch 
⇒ This beam, first explored in MDs in early May, has been used 

operationally for filling the LHC after September 2011 

MDs 



–  Up to 1.75 x 1011 ppb on 50ns beam at flat top on Q20 optics (SPS) 
•  Losses in the 5-7% 
•  Longitudinally unstable at flat top 
•  Transverse emittances of 1.8 µm measured in the PS (with 1.9 x 1011 ppb) 
•  Though not optimized longitudinally, this beam appears to perform better than on 

Q26 optics due to better stability and lower losses at injection 
⇒ Maybe operational next year? 

PS 
SPS 

MDs 



•  Simulations are getting closer to the measurements! 
•  Transition pieces, internal and external circuits still need to be added to the model 

Tsutsui geometry C shape magnet  
with segmentation 

Refining the SPS kicker models: 
Comparison between single wire measurements  

and CST simulations on one MKP cell  



SPS 
PS 

Decay Ring 

SPL 

ISOL 
target 

“Molten Salt 
Loop” 
target 

6He 18Ne 

ν-Beam from beta 
decay of circulating 
radioactive ions 

Linac 6Li/7Li 

Collection 

ECR 

8B/8Li 

Linac 100 MeV 

RCS 

Decay Ring: Bρ ~ 500 Tm, B = ~6 T, C = ~6900 m, Lss= ~2500 m, γ = 100, all ions 

Baseline 
(to Frejus) 

PR 

Linac4 

Needed new developments in red 

Superconducting 
magnets in arcs 

Option for high 
energy neutrinos 

EUROnu covers: 
1.Superbeam to Fréjus 
2.Beta Beam 
3.Neutrino Factory  

The CERN Beta Beam (EUROnu, FP7) 



Beta Beams produce high intensity pure electron neutrino beams:  
       Excellent physics: high precision measurements of neutrino oscillation parameters 

The Beta Beam is favored by hints from several  neutrino experiments this year 

Beta Beams use beta active isotopes to create the neutrino beam: 
       Production of 6He has been experimentally verified 2009 
        Experiments on 18Ne Isotope production has started this year at ISOLDE 

Research (FP7 collaboration) on the production of high energy neutrino beams 
       Small Production Ring (proposed by C. Rubbia) for 8B and 8Li production (low priority option) 

Optimization of overall beam performances (end to end simulations)  
        Take benefit of this year’s results from neutrino experiments (T2K, Minos & DChooz) 

Costing of the complex for performance/cost comparison (EUROnu) 
      Reactivated this year, Civil Engineering (cost driver)  with layouts has started  

End of EUROnu August 2012: Cost/Performance evaluation of the 3 facilities 
Superbeams, Beta Beams and Neutrino Factories 

The CERN Beta Beam 



The collection device for Prod. Ring 

UCL, Louvain la Neuve 

The CERN Beta Beam 


