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Motivation O

- Q22 is an optics that has been proposed and studied in
the SPS as possible option to facilitate the acceleration of
very high intensity beams

> For the same bucket area, Q22 requires less power wrt Q20

5 Larger momentum acceptance wrt Q20 as lower dispersion

- Studies in the SPS have been carried out since last year

5 No significant gain observed so far when comparing with Q20 =>
voltage margins possibly still not fully exploited

— Transfer to LHC still missing => rematching of the lines
needed

S Only possible for TI2 now (for TI8 this will be possible with the new
PC that will be added in LS2)
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MD Summary &)

- MD started on time and beam ready from the SPS

- TCDIs moved to coarse settings
- TDI.2 closed for the first shots

— After loading the theoretical values for extraction settings and
correction from Q20 => beam down to TI2 and reached the TDI

- After correction, B1 circulating with no problems!

- Measurement campaign started
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MD Summary &)

— Scan of capture voltage done, comparing Q20 and Q22
optics with INDIVs

5 For the same bunch length and SPS RF voltage, larger dp/p in
SPS Q22, therefore larger capture voltage in the LHC needed

5 The controlled emittance blow-up in the SPS required adjustment
for the Q22 optics (triangular bunches when not well adjusted)

b Losses and damping times of injection oscillations to be analysed
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MD Summary S

- Optics measurements:

L Dispersion measured in TI2 => very good agreement with the
model...beating in the LHC observed but comparable with
previous measurements of both Q26 and Q20. Detailed followup
analysis will be performed

5 3/4 screen measurements done

»  When online fit worked (only horizontal), optics measurements in very
good agreement with model...to be analysed oftline for complete picture

E Screens Matching - SPS.USER.LHC25NS
File Tools Optics Fit Data Zoom Dispersion
“we + [ © 300012018 00:06:05 SPS - 31 LHC2SNS | LHC_4inj. FELL100_FTS0- 30 76R0 | SPS_TIMING.2015.V1 o] Erara ol LY Y
"\' OpenYASP DV LHCB1Transfer / LHC 4inj FB11100 FT500 ExtB1 Q22 2018 V1 "
I ) Optics: LSA - LHCB1Transfer-Q22-ATS-2018 Matching Type: 3D | v | Dispersion source: | Twiss | v
@Views R m| 2|88 |C = B More _| 4B Point [ Element Emittance Results
i — v AAA AAA S o/ " 3
P 0.040., Plane [ Emitance @ 10[m)  ~ Beta Alpha dp/p * 10e-3 Mismatch (H-1)
- p/p 0 HORIZONTAL 23.8522E-09 16.3357, -0.4109 0.0400 0.0020
29/10/18 21-31-40 - SC#0 [29/10/18 23:23:32] T12-BPML25504 v MAAAA == } 7‘ . = 00400 e
8 r —
Mean f= 1.122 / RMS = 1.623 Imaqe rHori. projection Vertical projection————————————— Fjt Method Gaussian 2D Function
6 . . : Mean = -1.89 (mm] Title Value
-E 4 10.38, 5.78| ool | _ L b Sigma X [mm] 0
3 3 Sigma Y [mm] 7
; , e || _ 250 840 Error X (mm) 0.0091
N 1| E g g . e
= . FA,\ M /\,\ M l” S ] E o € 40 g 30 } j Error Y [mm] 2
w0 . — > £ 30 il £ | L [Mean X [mm] |
a L\/ N \/\/ \/J \/J - A £l Ezn-m N : iean v mm) |
-2 - - . - J ] 104 I\ Beta X
‘ 1] || [oesa seoroe] ||
-4 T s E e Alpha X
-25-20-15-10-5 0 5 10 15 20 -25-20-15-10-5 0 5 10 15 20 -15-10 -5 0 5 10 15 Alpha Y 9
T T T | X [mm] X [mm] Y (mm] Disp. X (Twiss)
5 10 15 TI2.BTVL.26506/Image
Mu [2pi] + | \ [~ (@ of 1 acquisitions) Cycle: SPS.USER.LHC25NS SC ND: 0 Date: 2018.10.29 23:58:33 | [J
rImage Horizontal projection Vertical projection Fit Method |Gaussian 2D Function
-31- - :23: 2 L
29/10/18 21-31-40 - SC#0 [29/10/18 23:23:32] 00 e =930 T Weah = 126 [mm] = = e
Sigma. {mm] Sigm: =
6 - Amplitude = 100.98 (2.4 150 | Amplitude = 69.49 (a1} [Error Y [mm]
IMean = -0.025 / RMS = 0.527 3 150 3 Mean X (mm]
. - " L I-
- - Mean Y [mm]
E £ 100 s
—_ Z 100 = 2 ==
2 = Beta Y
= = !
_g_ £ £ s0- Alpha X
= 50 Alpha Y
a | |[Disp. X (Twiss)
= 01— v v v v 0 1 |jpisp. Y (wiss)
a -0 o -20 -10 0 10 20 -15-10 -5 0 5 10 15 20 |Disp X (it [m]
X [mm] X [mm] Y [mm] Disp. Y (Fit) [m] 0.0000|+
TI2.BTVL.26606/Imag
+ 1[+][5 | @ or 1 acquisitions) Cycle: SPS.USER.LHC25NS SC ND: 0 Date: 2018.10.29 23:58:33 |1
Imag [Hori projection Vertical projection————————————————— £t Method Gaussian 2D Function
13057 Wean ~<TG76 fmi] Title Value
. 15 =755 (mm] - o
Mu [2pi] — 1004A - 228.63, Sigma X [mm]
& | 10 3 / Sigma Y [mm]
! E % s0/ \ [Error X (mm]
& ||E o s / \ Error Y [mm]
1> £ o \ Mean X (mm] =
D Acquire I start Monitoring t | ldsave | [l Continuous Saving | 9 Calculate || Fital Zoom all | |juser/slops/data/SPS_DATA/OP_DATA/ETV

“JO 07:06 - Calculation . 6



