lon collimation performance during energy
ramping

G Bellodi

CWG meeting 02/03/09



R RRRRREREDREDBE—EBEBRRRRY

Two scenarios analysed so far: Pb injection (E=177 A GeV)

o | e | ok
8 9.3 10

IR3
IR7

. -
I
" - s
I >
o8- [__Ipp2
L
I >
others

Power load (Wim)

5.7

6.7

< 1TW/m losses

10

MB.A9R7.B1

MB.B9R7.B1

MB.A10R7.B1

MB.B10R7.B1

MB.A11R7.B1

MB.B11R7.B1

Optical functions [m]

450

- Collimator load dist

15r -
1+ g
05F -
] I| i ! . . Il s i o | 4
IP|1 IP2 ; IP3 II'-:d IP5 ] IP6 IPIT IP8 ; IP1
0 5 10 15 20 25
Distance from IP1 (km)
105 E T T T T T T T T T 3
t Time development after first imp particles lost on collimators |
[ — particles lost elsewhere
4 particles in heam
10
103 - | | | 1 | | | |
0 20 40 60 60 100 120 140 160 180 200

NTURN



R\

Top energy: Pb32* at 2.76 A TeV
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Collimator load distribution
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Energy dependence
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Settings

O 5 energy points at E=177.4, 800, 1450, 2100, 2760 A GeV

O All cross sections regenerated with FLUKA for different energies

O V6.500 injection optics used for all cases

O Gap settings assigned following “rigid scaling scenario” (C.Bracco, CWGM

23/04/2007) : TCPs at 6o, fixed offset between TCPs and downstream
collimators, TCTs open except at top energy

5.7 6.7 10 8 9.3 10

177.4

800 6 8.1 15.1 10.9 13.6 15.1
1450 6 8.9 18.3 12.6 16.3 18.3
2100 6 9.4 20.8 13.9 18.4 20.8
2760 6 7 10 15 18 20



Initial beam distribution and diffusion rates

have been adjusted with energy to keep

target of 1um average impact parameter on

TCPs at first turn (equilibrium beam
distribution-> LHC Project Report 592)
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Quench limit along the ramp

-1.64
Protons energy dependence: oL = 2)(108[%} p/m/s [B Dehning]
e

Eneray [GeV/u] Que[cvc?mh]mn Max[\lzj.?n [ieak
177 53.4 1.12
800 20.35 3.6
1450 13.90 8.6
2100 10.97 18.98
2760 9.21 30
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Conclusions

One operational scenario for collimation during energy ramping was studied, based on a
rigid scaling of collimator gap settings.

O At all energy points losses are restricted to the IR7 dispersion suppressor.

O Loss pattern changes qualitatively, with loss peaks becoming ever more localised and
discrete with growing energy (beam is more rigid, smaller scattering angle..)

O Heat load grows with energy and exceeds quench limit around E~1.7 A GeV (for nominal
machine).

O An optimisation of collimation performance with alternative settings still to be
investigated...



