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Luminosity leveling with trasverse offset 

95%  75% 

•  Different dynamics of par;cles 

•  Orbit effects 

•  Slow emi?ance growth with offsets 

•  Passive compensa;on 

IP1 & IP5 request reduced lumi to 70‐80%  

Beam‐beam Effects  



 Beam‐beam force 

Why 95% and 75% 

Different beam‐beam dynamics at 0.4 σ and 1.2 σ



 d
 =
 0
 ‐ 
0.
4 
un

it
s 
of
 b
ea
m
 s
iz
e 
 

Orbit effects different due to pacman effects and the many long‐range 
add up giving a non negligible effect 

0.4 σ offset is what the experiments will have from LR for nominal LHC 

Small Offsets from long‐range interac;ons 

Why 95% and 75% 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Why 95% and 75%: 
Offsets in collision give Slow Emi?ance growth 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And strong tune dependency stay 
away from 3rd order resonance  

 



Fill 2488 and 2489 

Fill 2488 8th April 00:26‐05:10 
ADT B1H ½ GAIN 

Fill 2489 8th April 06:51‐11:36 
ADT B1H back full GAIN @9:00 



Bunch by Bunch losses Fill 2488 B2 

IP8 
IP1&5 
IP1&5&8 

ATLAS 
CMS 
LHCB 



Bunch by Bunch losses Fill 2488 B1 

IP8 
IP1&5 
IP1&5&8 

ATLAS 
CMS 
LHCB 



Few bunches of B1 & B2 unstable 

 

 



Special bunches? 



Instability propagates to colliding pairs 

 

 



Tunes Fill 2488 B1 
   



Bunch by bunch Emi?ances B1  Hor  Fill 2488 

75% 
100% 

100% 
75% 



Bunch by Bunch losses Fill 2489 B1 

IP8 
IP1&5 
IP1&5&8 

ATLAS 
CMS 
LHCB 



Bunch by Bunch losses Fill 2489 B2 

IP8 
IP1&5 
IP1&5&8 

ATLAS 
CMS 
LHCB 



Tunes Fill 2489 

   



Bunch by bunch Emi?ances B2 VER  Fill 2489 

95% 
100% 

100% 95% 



•  Successful test with sta_c offsets with 75% and 95% luminosity 

•  No visible problems from beam‐beam for the test configura_on (emibances, 
life_mes) 

• Any movement of one beam (leveling) is transferred to the colliding bunches 

•  Detailed analysis on‐going and some observa_ons s_ll to be understood 

Some cures? 

•  ADT ? B1H at half gain during Fill 2488. 

•  Alterna_ve leveling with β* and constant crossing angles for a transparent head‐on 
beam‐beam collision (MD request with High Priority for 2011 and 2012) 

Summary 


