S

ﬁ..Mﬂe . __@ —

ALICE luminosity range and trims
J. Wenninger

sanss| Aysouiwn| 30171V ¥10¢/ST/S



I@;A q Luminosity versus separation

O Luminosity in ALICE versus total separation of the 2 beams, 6.5 TeV.
o Parameters: N=1.2x10% p, ¢=2 um, £ =10 m = o =54 um
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Margins

QO With o ~ 50 um the 26 margin between the target and the dump
luminosity corresponds to a movement of 1c for each beam.

o Trims are always symmetric (+ most pessimistic for protection).
o A trim of 50 um / beam brings us to the limit !!

A Those numbers are based on Gaussian profiles, and we know
that ‘out there’ the tails are overpopulated.

o In practice the margin smaller !!

A The game is complicated further by the fact that as the lumi
decays during a fill, we must move the beams closer (and not
dump !).
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Q Evolution of the luminosity knob settings in 2012, ¢ ~ 40 mm, * 3 m.
o In some periods L was leveled (H plane!).

o Target L was not always the same.
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% () OpenYASP DV LHCRING / B1 / RAMP_4TeV_2012_V1@0_[START]

A 50 um trim...

aQ A 50 um trim of the lumi-scan knobs at * 10 m corresponds to:
o Max orbit excursion ~0.12 mm. 2012 interlock at #0.6 mm
o Max deflection ~6 urad 2012 interlock at #15 urad

[Rviews | (B2 (] 2]eE) T3] @8 wore | (18

CO-P 1.000 GeVjc- Fill #0 - LHCBEAM2/IP2_SEPSCAN X_MM 0.1 u - 27/04/14 17-28-51 | &
- *Jv () OpenYASP DV LHCRING / B2 / RAMP_4TeV_2012_V1@0_[START]

0.2 T T
Mean = -0.000 / RMS = 0.00% / RMS-dp = 0.009 - =
o a [ Bvews ) 5160 ] 8]38) ) ol wore J B
E - {CO-P 1.000GeV/c- Fill #0 - LHCBEAM2/IP2_SEPSCAN_X_MM 0.1 u - 27/04/14 17-28-51
— 0 ‘ 0.2 T 7 7
E I_._l E Mean = —ﬂé.l.'ll.'ll.'l / RMS = 0.009 ;' RMS-dp = 0.009 / DP = -0.0000
0.1 , f 01T i § g
: : 1E : :
03 ATLAS INJ-B1 ma E B D
= T w H H
0 100 = : : 5
o |
-CO - P 1000 GevY/c- Fill# 0 - LHCEEAMZ2/IP2_SEPSCAM_X_MM [ ,q,]'i_,q,g ,q,|j|: M—[i.EAI'\I RF._B2
-0.2 T T
10
Mean =  0.00 / RMS =  0.48 o 100 2 =
. Monitor H
= CO- P 1.000 GeV/c - Fill # 0 - LHCBEAM2/IP2_SEPSCAN_X_MM 0.1 u - 27/04,/14 17-28-51
= o l 10
i I I Mean = 0.00 / RMS = 0.48
2 . 5 -
g e E B2
El g ]
-10 | % L] I
0] S50 2
_5—
_10 T T T
4] 50 100 150
Corrector H



@]

Interlock settings (1)

a The fill-2-fill fluctuations of the orbit corrector settings (OFB
corrections) require a margin of ~6-10 urad.

O

O

- defines the ~#15 urad corrector margins used in 2012.

Margin depends in practice on the location in the ring, more stable in
non-squeezed and arc regions - could be good for ALICE.

Q With an interlock set to 12 urad one can protect against L values
larger than ~103% cm-2s1L,

O
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©)
©)

ALICE luminosity issues

Maybe a bit high, but better than nothing — for L scan knobs.
With some (good) experience one could possibly tighten...
Cannot protect against all global orbit corrections.

Cannot protect against features appearing on the orbit when going
into collision as pattern of corrector changes may not hit the limit.

O Going into collision could be ‘protected’ by applying a large initial
offset (to 6-8 sigma) and then moving back gently until some L

found.
o WIll cost ALICE some time in a fill.
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@ Interlock settings (2)

a Once the typical range is know, one can also set limits within
LSA on the trim range of the lumi scan knobs.

o But this is a soft protection.

o This will also prevent VdM scans and special fills etc = expert
intervention is required before and after!

o | do not really recommended this.
O Once the leveling has started on a given fill it is of course
possible to set a limit on trims.
o Does not cover going into collisions.
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Summary

O Some protection possible (but not for all cases) with limits on the
leveling, large offsets when colliding at the start of the fill and
Interlocks on correctors.

a An interlock on the BCMs should nevertheless be in place to
cover more thoroughly the phase space.
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