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B IP from K-mod

* Global B-beat and dispersion look fine

throughout the cycle P2
* After the global corrections Plane  |BIP
* B from K-mod was NOT included due to B1H 0.55
first issues with acquisition and then with B1V 0.57
software m—-— e
* IP1 and IP5 are almost spot on B2V 0.54

* Want minimum change

* Large waist shift in particular in beam
2

-> ALICE would receive less luminosity



Finding a global correction

e Could NOT find a
correction that both :

e Conserved the B-beat
globally

e Corrected the B* in IP

 Worked for beam 1 but not
beam 2
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Global correction using

* Made a global matching in MAD-X that matches both beams

* Input:
* Only data from K-modulation, propagated to the Q1 BPMs

e Uses (only IP2):
* Triplet magnets
* All individuals powered to from Q4-Q10 (both beams)

* Constraints:
* Match the Q1 BPMs (3m tolerance)
* Alfx=dx=0 at the IP

e Betx IP1=Bety IP5=0.5, alfx=0, alfy=0 (here one could have taken a closer
point but in the end | tried both and didn’t change)



»+0/0 Al Mods S o Some local B-beat is expected

Correction test

Measurement ‘/userlsIops/data/LHCJ)ATA/OPJ)ATA/Betaheal/2024-09-22/LHCB1/Results/SOcmioninff ‘ - ‘

. .
Model [tuserislops/data/l HC_DATA/OP_DATA/Betabeat/2023-09-22/models/LHCB1/50cm _ions [~] to e I l It ro u C e ut I l I t e
Corrections (right click to deactivate files) = Lmﬂ T
a bex measured
5 Corecons Frnndos |
? Cdtst 0,05 |- Bata beating expected \ 0
| \ range or a peak o-/7%

Add directory

[ Run corrections |

| External: Compare all corrections |

Beta beating
Absolute coupling \
Coupling 0.1 \
Dispersion |
Normalized Dispersion -
Phase
Closed Orbit T T T T T r g
200 400 600 800 1000 1200 1400 1600
S [ml

Beta beating correction|
|- Beta beating expected

0.05+

(apynpy

Details Beta* 0,051 L

orrection [¥] Expected
Expected RMS .03515355695489319 500 1000 1500 2000 2500
Expected RMS Y: 0.015578999268160905 S [m]

[ Console | Running tasks

el 7 . P = = CoToTi jony v
18:58:11 Start external process. ApplicationName: Madx, logDirectory; /user/slops/data/LHC_DATA/OP_DATA/Betabeat/2024-09-22/LHCBL/Results/S0cn_on_off
Ll 1

i 18:56.36




Beam 2

BetaBeating bb:src v2:13

Model selected : 50cm_b2

BPM panel | Analysis panel | Optics | Correction |

LHCB2 Memory used: 1562 Mb / 1092

Correction test

Measurement ‘/userfslops/data/LHc,DATNoP,DATA/Be(abeat/zoza-og-zzLHcBZResu|tsﬁ14-27-13,impon,test2 ‘vl
Model ‘/userfslops/datatLHCJ)ATNOPinAT b /2024-09-2: HCB2/50cm_b2 ‘vl
Corrections (right click to deactivate files)
L] Corrections 0.17
¢ CJtest
[ knob. str
0.057
Add directory -1 ]
x  of
Add Knab... =
S
Run corrections | €
| External: Compare all corrections | 005
Beta beating
labsolute coupling
Coupling 0.11
Dispersion
Normalized Dispersion
Phase
Closed Orbit T T v v T T
5500 6000 6500 7000 7500 8000
S [ml
jend
0.1 + e \a measured
| Beta beating expected F
|
0,054
>
2
=
2
]
Details Bet. e J
[¥| Measured [ Correction [¥] Expected L

.02003181881067148 6000 6500 7000 7500 8000 8500 9000
.036437058344850434 S [m]

Expected RMS X:
Expected RMS Y:

Console | Running tasks |

1552143 errors happened in external process, see log viewer
15:52: 43 sssabatsS4aae 4SS R4LESHES
15:52:43

i 1552043

* A bit stronger for beam 2 but sti

BetaBeating bb.src v2.13.5 (2024-09-22)

uuuu @) [@]<none- - | Model selected : 50cm b2

BPM panel | Analysis panel | Optics | Correction |

LHCB2 Memo

Correction test

Measurement ‘fusertslopslda(afLHCiDATNOILDATNBe(abea(/2024-09-22/'LHCBZ’ResuI(S/SOcmionioff

Model ‘fusertslopslda(afLHCiDATNOFiDATNBe(abea(/2024-09-22fm0dels[LHCBZ’SOcmin

Corrections (right click to deactivate files)

0.1

T T
5000 10000

[ Corrections
¢ Cdtest
[ knob.str
0.057 |
L i ‘
k I
il 1
- i
: MI \.Lill,hllu il i‘\xli | el
i | Rl
. S i e ”HH i ‘\II'- il
Run corrections g | 1 l |HI 1
' L
| External: Compare all corrections | ! f
'1
Beta beating -0.05 |
Absolute coupling |
Coupling
Dispersion |
Normalized Dispersion
Phase =0.17
Closed Orbit

T
15000
S [m]

0.05 1 !

(AByNBY

-0.05

-0.17

Measured [/ Correction [v] Expected

5000 10000

.023642305496020064
.023807228430050016

Expected RMS X;
Expected RMS Y:

15000
S [m]

Console | Running tasks |

19:23:41 errors happened in external process, see log viewer
19:23: 41 ###4a24 #8034 BHABEBHES
19:23:41

i 19:23:42

| below 10% B-beat

* The B IP2 is predicted to be ~50cm after corrections

d: 1977 Mb / 10923 Mb




Strength of correction

BetaBeating bb-src v2-13.5(2024: 0 X

s alym p—_::::urnc:"ex?‘del selected : 50cm_b2 LHCB2 Memory used: 2244 Mb / 10923 Mb ° AI | CO r re Ct i O n S | e S S

than 2e-5

Strenghs

Files : 0.00015
50cm_on_off_COUPLING
50cm_on_off_ BETA
14-09-55_import_test2_BETA
14-09-55_import_test2_COUPLING 0.0001
14-27-13_import_test2 BETA
14-27-13_import_test2_COUPLING
- I I I | |
-0.00005 ‘ I I

-0.0001 1

-0.00015

Open Knob Panel

Console | Running tasks |
14:31:19 sendZlsaltem: kqlO.r2b2 -> RQLO.R2BZ/K1
14:31:19 send2lsaltem: kql0.12b2 -> RO10.L2B2/K1

i 14:31:19 send2isaltem: kq10.12b2 > RO10.L2B2/K1




The triplet corrections

Ql.L2 -1.155E-5 1.09E-6 -1.05E-05
Q2.L2 -3.1E-6 1.04E-5 7.30E-06
Q3.L2 -2.0E-5 -1.04E-5 _3.04E-05
Q1l.R2 -2.91E-5 -7.05E-6 3.62E-05
Q2.R2 1.9E-5 1.95E-5 3.85E-05
Q3.R2 1.1E-5 -1.95E-5 _8.50E-06

| was hoping it would reduce the correction strength but in fact it increases them



Combining knobs

[
' [® thc [+][©8p

|v‘ ‘LHCRING|v‘ Configuration

nagement Applicati

JMad Model:

on v18.3.1 connected to server LHC

N?q % E ¢ |tpersson ¥

Edit Knobs | Create Knobs from File | Combine Knobs | Optics Viewer | Upload Measured Op

s [ Edit Elements | Import Optics | Import Elements | Import Knobs | Delete Optics |

Parameter selection - LHCRING
Parameter Groups

Type Groups

Parameters

ATS Ax CORRECTION -|[knoB Filter; [ons* @

:1: Egﬁg[":ﬁgcm‘ 7 LHCBEAM/2023_04_16_B1_Globallons

ATS IP KNOBS LHCBEAM/2023_04_16_B2_Globallons

LHCBEAM/2023_09 12 Bl Globallons_v2

ATS LANDAU DAMPING

ATS SPURIOUS DISPERSION LHCBEAM/ATS_2023-04-14_BX_Local_IP2_lons

ATS TUNE TRIM LHCBEAM/ATS_2023_04_10_BX_LocalCouplingCorr_IP2_lons_trim

82 LHCBEAM/ATS_2024-06-25_globalCorr_ions_B1_50cm

0a LHCBEAM/ATS_2024-06-25_globalCorr_ions_B2_50cm

B4

B5

BBLR

BEAM DUMP

BETA-BEATING

BETA-BEATING-ARCHIVED

BETA-BEATING-MD = Select All

Select All Select All ‘ Hierarchy
Search parameter by name: | @]
Add Knob(s)
Knob Scaling Knob Attributes

LHCBEAM/ATSR 2024 09 23 betastar_global 1.0

LHCBEAM/ATSR_2024 triplet_for_betastar_corr 1.0
Device [LHCBEAM I~
Group [BETA-BEATING ]
Name ‘LHCEEAMJ’ATSR 2024 _09_23_BX betastar_corr_IP2 ‘

Remove Selected Knob(s) H Save combined Knob in LSA

Console | Running tasks |

15:27:55 current token will expire at: Mon Sep 23 22:33:58 CEST 2024.

15:32:55 Validating existing token...

15:32:55 Last performed login is: EXPLICIT

15:32:55 Skipped automatic renew of token because token was obtained by EXPLICIT login.
15:32:55 current token will expire at: Mon Sep 23 22:33:58 CEST 2024.

15:37:55 Validating existing token...

15:37:55 Last performed login is: EXPLICIT

15:37:55 Skipped automatic renew of token because token was obtained by EXPLICIT login.
15:37:55 Current token will expire at: Mon Sep 23 22:33:58 CEST 2024.

4 I |

i 14:35:45 LHCBEAM/ATSR_2024_09_23_BX_betastar_corr_IP2 uploaded to LSA!

* Tool by Michi allows to
combine several knobs into
one

e Used it to combine the triplet
with the individual ones

* Maybe we should use this
more in the future?
* Creating temporarily knobs

and then move them away and
use combined knows



What is left in terms of optics commissioning
in 20247

* lons

* Implement these corrections and re-measure, already 70% of the correction
fixes almost all the waist shift

* Re-check the b3 correction
* Pp-ref
* Re-measure the ramp after the new corrections included

* Measure more MO circuits if there is an opportunity



