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Motivation of MD

e Origins of measured D, and RDT jump in center of arc-56 for Beam 2 in 90° optics to be understood

— Possible source could be rotated quadrupole (MQ.29.R5) of 15 mrad
* Beam 1 data of Run 2 and Run 3 (including 60°) show 3% larger momentum compaction

- Strongly suggests average horizontal arc BPM calibration error of -3%, Beam 2 remaining

* With 60° optics errors are probed differently — Fit
- Comparing measurements from both 1 1 — a@ K = gt
—
optics can help localizing lattice errors o
I\I—u‘ 4-
55 6.0 65 7.0

- Improved modelling and understanding
35 40 45 5.0

— Possible improved corrections
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MD Plan

* Perform beam threading for both beams

* Orbit corrections

* Linear on- and off-momentum optics measurements before global corrections
* Calculate and apply global optics corrections

* Linear on- and off-momentum optics measurements after global corrections

* Possibly perform non-linear measurements
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MD Start

* No precycle performed before

* Initial orbit correctors settings from
90° optics used

* OP performed beam threading for
both beams

e Stable beams after ~3 h

LHC Pagel Fill: 10046

E: 450 GeV 23-08-24 00:13:59

MACHINE DEVELOPMENT: INJECTION PROBE BEAM

I TI2: 1.06e+10 9.57e+09

TED TI2:

I TI8: 1.01e+10 m 1.13e410
TDISA B1 gap/mm: up: 20.01 down: 20.14

TED TI8:

TDISA B2 gap/mm: up: 19.97 down: 19.98

FBCT Intensity and Beam Energy

Updated: 00:13:58
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Comments (22-Aug-2024 23:24:13)

MD 65943
(60 degrees optics)

AFS: Single_42b_0_0_0_ncHOnolLR
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BIS status and SMP flags
Link Status of Beam Permits
Global Beam Permit
Setup Beam
Beam Presence
Moveable Devices Allowed In
Stable Beams

PM Status B1 PM Status B2
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* No precycle performed before £
-g 1
* Initial orbit correctors settings from | i i | i i | T
. 0 5 10 15 20 25
90° optics used S [km]

Figure 9: Beam 1 horizontal and vertical closed orbit measured from ThT data.

* OP performed beam threading for 1P1 P2 IP3 P4 P PG P7 P8
both beams '
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E
« Stable beams after ~3 h 5 i
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* RMS orbit ~ 0.5 mm S

Figure 10: Beam 2 horizontal and vertical closed orbit measured from ThT data.
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Optics Measurements

Beam 1
* On- and off-momentum optics a0 e IF4 'F’; IP6 IP7 IP8 IP1
i@ :@m i i g ol "Da:e.i |
measured 20 ot @%«w q’%@%%’ %ﬁ?&? g0 © @gmﬁ %mﬁlmjcmﬁ e .
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* Global corrections calculated and 3 3 b

applied ;
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* MQ*4L8.B1: exceeding voltage S Aeecor | 3 TR i TR ; ;
error — to be understood 40~ ’ ’, : ’, i
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Figure 13: Beam 1 f-beating before and after applying global corrections.
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Optics Measurements eam 2

* On- and off-momentum optics
measured

* Global corrections calculated and
applied

* MQ*4L8.B1: exceeding voltage
error — to be understood

$  Before Corr. $  After Corr.

* Before: 50 % rms beta-beating 20 Baood? !

* After: Below ~10 % rms beta-beating
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Global Corrections

* Very large quadrupole strength change
for beam 1 — one order of magnitude
larger than for beam 2
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Figure 11: Beam 1 global corrections.
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Figure 12: Beam 2 global corrections.
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Total Phase Advance

* Large phase advance error in beam 1
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Coupling Corrections

*Large coupling measured after global corrections — new coupling correction applied

IP2 IP3 IP4 IP5 IP6 IP7 P8 IP1 IP1 IP2 IP3 IP4 IP5 IP6 IP7 IP8
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Chromaticity -~

* Chromaticity scans performed
before and after global
corrections, preliminary analysis
for before correction
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— ()4 fit
| Measurement

0.2851
S
0.2801
0.2751
[
0.2701 _ _ : .
—-0.002 —0.001 0.000 0.001
o
— ()(4) fit

0.2951 | Measurement

0.290+
. 0.2851
o
0.2801
0.2751
0.2701
—-0.002 —-0.001 0.000 0.001
Axis Q QU QU0 QU0 QW (107 °
B1 Horizontal | 0.28 = 0.0 597 £0.11 6.74 £ 0.19 3.73 £ 062 -8.12 + 1.42
Bl Vertical | 0.31 = 0.0 628 + 0.05 -1.54+0.1 -7.4+ 028 874+ 0.74

B2 Horizontal | 0.28 = 0.0 8.54 &+ 0.15 12.6 &= 0.35
B2 Vertical

031 +£00 577+01 -799=+0.21

1.27 £ 0.79 -26.85 £ 2.15
-9.37 £ 0.58 14.24 £1.65

LSWG
10 SEP 2024

JACQUELINE KEINTZEL

0.316{ === QW fit
] Measurement

0.314
0.312
e
o
0.310-
0.308-

0.306+

—-0.002 -0.001 0.000 0.001
6

0.3141

0.312

0.3101
». 0.3081
o

0.306

0.304

— Q4 fit

0.3021 ] Measurement

-0.002 -0.001 0.000 0.001
5

M. Le Garrec



Momentum Compaction Factor

({(D2)%)
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Thank you!
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Vertical Dispersion jump

* In 90° optics MQ.29R5.B2 tilt of 15 mrad can reproduce observed jump
* In 60° optics MQ.29R5.B2 smaller tilt of only ~7 mrad

* Evaluating effect of orbit correctors ongoing before final conclusion can be drawn
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Octupolar Line

* Moved to e-cloud working point of
0.275, 0.293; AC-dipole deltas of -
0.01, -0.011

* RDT f2002 and resonance lines
(-1, 2) clearly visible

* Octupoles trimmed to + 5 m™
* Beam 1: line disappears
* Beam 2: line enhances

* To be understood

LSWG
10 SEP 2024

Chart

1EO 5 ¥ T legend T T ¥

- 30y :
< 10x20y
- -10x20y
< 20x1Qy
« 20x-10y
1E-17/ | 30=

- | a0y I
< 10x30y
= -10x3Qy |
< 20x20y
< -20x20y

| = | 40x " !
| + | Beam1@BunchTurn@2024_08_23Q
* | By nchTurn@2024_08_2'

1E-37

1E-44

02_38_16_927.sdds BPM.11L2.B1
02_59_00_459.sdds BPM.11L2.BL

Beam 1

JACQUELINE KEINTZEL




Knobs and Initial Corrections

* Working point matched: 0.28, 0.31
* Coupling, large C- measured
* Initially beam 1/2:0.2/0.4

* Corrected to below ~ 0.01

* Chromaticity:

* Chroma knobs did not change
chroma linearly

* Required correction of -40 units,
could stem from conversion error

* To be investigated
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