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Run3 and wires demonstrators

= Following Run2 encouraging results,
it was proposed
= to equip also the Beam 1 with
wires.
= to use the wires routinely
during the Run3. Fasibility/limit
still under discussion (with
OP, machine protections,
collimations...)
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Run3 and wires demonstrators
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Run3 Fill Profile (2021-23)

IBS+SR+Extra Growth H = 0.05 um/h & V = 0.10 um/h | Leveling at 2.0x103%Hz/m?

INn 2021 roun d (@) ptl CS Ny , = 1.80x1011 pbb, ¢/2 = 109 prad, nb = 2736, f; = 1.0 m, £5¥ = 2.5 um, Opor = 90 Mb, Ojpe = 81 Mb

with IP1 crossing in V- 3] i o] F g i
plane and IP5 21l N\ gar] x gl \ |
crossing in H-plane.  fxi  IN | T =9 (e \ |

= The wires could be e e————— o TR R
switched on at the end [ I ] = £ \
of the leveling. sal /| s - =11

= We assume Run3
4] 5 10 1149 20 25 30 35 o] 5 10 ]i) 20 2_5 30 35 4] 5 10 15 20 25 30 35

-
- - . 2.0 m - |
-E — Average | _ 17°% 7 — Averagg o 1200 "_\
I I I 1.8 \| ~ 1500 1Ll [=X
T \ i —' 1000 - ||
. ) @ 16 ] -g_ 1250 u = 800 4 ||
similar to Run2 ones 217 | £ ( P
. - 127 H E 750 || g 600
= 3
G 10 H 500 - H = 400 H
o . £
£ 08 I £ 250+ H 5 200 tpp=17.42h
£ ) Turpafound=5.77h
5 0.6 [ 0 14l e 0 ||
] T T T = T T T T T T T — T T T T E T T T — T T T T
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 3

. . Time [h] Time [h] Time [h]
iLumi T .
HL-LHC PROJECT Courtesy of S. Fartoukh and N. Karastathis

NA,



Run3 Fill Profile (2021-23)

. IBS+SR+Extra Growth H = 0.05 um/h & V = 0.10 um/h | Leveling at 2.0x103%Hz/m?
= In 2021 round OptICS Ny , = 1.80x1011 pbb, ¢/2 = 109 prad, nb = 2736, f; = 1.0 m, £5¥ = 2.5 um, Opor = 90 Mb, Ojpe = 81 Mb
with IP1 crossing in V- 3 o] g
a 167 2.82 =
plane and IP5 o £ 272 5o
E 1.2 =270 E 1'08
crossing in H-plane. 2] .
E 255 | 2 102

o
o
|

0.99

= The wires could be
switched on at the end
of the leveling.
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= We assume Run3
collimation settings
similar to Run2 ones.
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Rune3 and wires demonstrators

_ _ Vertical wires Horizontal wires
(simplified sketch not to scale) (simplified sketch not to scale)
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= Left wires on B1 and right wires on B2.

= Assuming tertiary at 8.5 o (¢=3.5 um) and 7 TeV machine
(for p*=30 cm with 2022_V1 optics): wires at 9-12 mm from
the beam. Induced tune shift up to 1.4e-2!

‘IH-LI_E&LPJHOJ i’ QQE@ = =>correction is needed (Q-feedforward)
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IF the beam/wire are aligned,
no effect of the Closed Orbit >

guads): this will have
implication on the use of the
wire.
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Q- feedforward

no CO-feedforward (there is 00

always a CO-feedback). 70007
In Run2 we used the Q4 and o100
Q5 for the Q-feedforward. 2000 1
Axel is looking for the best Q-  E 40001
feedforward strategy in Run3. 3000 |
The Q4/Q5 are not supposed 2000 1
to be “trimmed” on-line during 1000 -
operation (like the arc trim 0

Beam 2, IR5, optics 2022 V1 with 8~ =30 cm
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Fallure scenarios under studies

= Overheating of the wires

= = interlocks (see Adriana’s presentation)
= Failure of the wires converters

= = interlocks (see Adriana’s presentation)
= Drift of the converters

= = phase interlock (to be discussed with OP
and MPP)
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Thank you for the attention.
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Effect of a 5th-axis misalignment

TCTPV.4R1.B2 Alignment

= After installing the wire prototypes in IR1, RN
a misalignment of the 5"-axis was \\
observed (~2mm) [4] Alignment procedure during . AN
the MD AN
_ _ A\
= The first MD was an opportunity to AL
measure this misalignment and to our| = it )
partially realign the collimator during T e
the fO”OWIng teChnlcal Stop Mean DA, (Qx, Qy) =62.31,60.32, N, = 1.15E11 p

Ex,y = 15,6,/2 = 150 pyrad, B* = 30 cm
Coll. at 5.5 o, Ir1 = 350 A, 1= 320 A
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DA dependency on the

= DA study was done to understand the e
misalignment

sensitivity on this alignment
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=  Below ~1mm misalignment, the effect
on DA is negligible
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= Results obtained after the re-alignment
showed that it had a beneficial effect
(misalignment < 1mm)

-1.0

20 -16 -2 08 04 00 04 08 12 1

il : CERN Axpa [mm]
| | (
HL-LHC PROJECT

i A. Poyet - HL-LHC Satellite Meeting - Fermilab - 10/17/19



Bunch-by-bunch analysis (I)
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= In the HI experiment the wire is more effective for the trailing bunches.




Classes: DA optimizations are

I. NoBB
" B; based on BB Class

Applied on Class
IV. NoBB-ecloud
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Bunch slots 25 nsl

Bunch-by-bunch analysis (ll)

Several observation during 2018 run showed indeed that the trailing
bunches are the most critical in terms of losses.
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~80 mb

Wire alignment

Low-Intensity experiment

Transverse blow-

up and BBLR
signature

COMPENSATION ON
14th September 2018 - FILL 7169

Current scan
example

COMPENSATION ON

Q=(0.31,0.32), £=(1545)

t —e— PACMAN bunch DA'II'A ‘ L 500
\ 1 only Y 4 | \
—C— REGULARlbl.mch partially
— ——- Burn-off limit available 250 =
2 150 =
£ v o &
& 100 SN 3
-250®
50 - :
150 prad 140 purad 130 prad 500
0 . : :
— |1 ] |
T — R1 T 17 <
v 200 LS Tt ie g
= —_— R5 ——\B1 Intensity ' =
- 0 T T T T T T T T - T '
08:27 08:57 09:27 09:57 10:27 10:57 11:2 11:57 12:27
UTC time [hh:mm]
Reduction of
crossing angle OMP ATION O

Almost full compensation, even at reduced crossing angle, for
regular bunch whereas head-on bunch not degraded.




Hl experiment (operational conditions)

Reduction of
crossing angle
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