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DYNAMIC APERTURE STUDIES DURING COLLISIONS
IN THE LHC

W. Chou and D. Ritson, Fermilab,* P.O. Box 500, Batavia, IL 60510, USA
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Challenges of LHC:

*High field

« beam current |

Transverse density

[ = 056A N : particles/bunch

N = 1.1 101 } mi%*m”p k : number of bunches
k = 2835 i
e, = 3.7510%m €, "
B*= 0.5 m 2

;QEE = wO/i
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Beam-beam related effects for

the LHC

(Relevant for LHC performance)

¢ Long range and head-on interactions
e Beam-beam induced synchrobetatron resonances
e Coherent beam-beam effects

¢ Beam-beam induced orbit effects

ead +refonances)



PACMAN bunches due to gaps

t 2 3 4 5 6 7 8 9 10 1 12 PBah

T, =8bunches
T = 38 bunches

81 bunches
25 ns

l T 4 = 127 bunches (beam dump)
T 4 =3bunches

Total: 729 bunches missing

"Holes” meet "holes” at the interaction point

— No short range interaction

When a bunch meets a "hole” in the common part

— No long range interaction, PACMAN bunches

—— Those see fewer interactions in total
—— Different integrated beam-beam effect
— Implication for_periodicity !!!




oy

2.0

0.0

Tune footprint for single
interaction regions

%0} .0}

bead on & long range

head on & long range
(edge bunches)

AN ’ s /// head on only
) - ; B ////7//
4

¢ Footprint of PACMAN bunches shifted
compared to nominal bunches
— increased tune spread !

e Tune shift negative in horizontal plane
— NO compensation !
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