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Recap of current situation:

Phrysics process Proton TPy
AdE -0.12 %/m -0.57 %%/m
—— due to 10msation -0.0088 %/'m | -0.73%/m
Edx
Mult. Scattering 73 5prad'm”™ | 73 Surad/m™ |l ~L . = Acoll
(projected r.m.s. angle) 4. 72prad/m™ | 4.72urad/'m™ ~ Hint — N
MNucl Interaction length 38.1cm 2.5cm Ap (O-had + O-emd)
=fragment. length for 1ons 38 lem 2.5cm
Electromagnetic - 3icm
dissociation length 19cm
204pb 205pb _ 206pb _ 207pb _ 208pb
AP / . A . 1 21.920 | 1.44% | 0.96% | 0.48% | 0.0%
P A 1 Z 2 2037 204T| - | 205 . | 2087] 207
-1.2% [ 0.71% [ 0.23% | 0.26% | 0.75%
LHC energy acceptance: — — — — —
- arcs: ~ +1% Hg - Hg Hg Hg Hg
. 0.46% |[0.04% [0.53% |1.02% | 1.51%
-IR3: ~ £0.2%




ICOSIM simulations: beamz1 at collision

Most particles stopped in
primaries..

Beam 1 Particle losses in IR7 dispersion suppressor,t=12min
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Two stage coll. : Necessary condition:

28py at collision energy, H1=E, H!=]"
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"

ther ideas to increase deflection...

#2: Magnetic fringe fields
(first proposed by P Bryant et al in 1993 for CLIC)

BY
Condition to bend particle sufficiently
to hit secondary collimator
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= Required “magnetic field skin depth” in (sz 5 le)gN P
the order of 100 pm L 7
. . ) ) ) ) Yrer. Brwiss €
= Minimize or linearize residual field
at beam core
* 3D magnet code simulations
needed

~ 0.2Tm




Sandwich structure for field modulation

beam

beam
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#3 Electron lenses (> V Shiltsev, BEAM’07)

"LEL-Combo" Collimation
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Phase I
Collimation

LEL-Combo
Collimation:
LEL drives
particles from
4 to 6 sigma,
Secondary
collimators

= 2 Sigma

"* FARTHER

» Clean method (only
e.m., no nuclear
interactions)

" Fast cleaning time
(resonance driven)

* No material damage
concerns

= No mechanical
systems involved

" Technology tested at
Tevatron (abort gap
cleaning)
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#4 Crystal collimation

Channelling

e may benefit from suppression of fragmentation and EMD of ions

 long history of experiments, not always conclusive (single pass/multipass,
SPS/RHIC = see talk given at CARE-HHH workshop last year)

Volume reflection

e more efficient, smaller deflection
e does not benefit from suppression of nuclear electromagnetic interactions

Open questions about operational stability, robustness, machine protection...

Physics of ion interactions?



