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Outline

1. Dispersion Measurement at LNEQ6 (& Comparison with LNE0Os)
2. Optics Measurement using different LNE06.BSGs
3. LNEO6 Optics Comparison

4. Comparison with LNEOOs

Conclusion & Outlook



position (mm)

position (mm)

position (mm)

20 A

15 A

10 1

—-10 4

20 A

15 A

10 1

-10 -

20 A

15 1

10 A

1.1. Horizontal Dispersion Measurement

Measurement Date: 04 Feb 2021

LNEOO.BSGW.0008 D = —0.449+0.0214

LNEOD.BSGW.0015 D = —-0.623 +0.0287

LNE0O0.BSGW.0025 D = —2.03+0.0949

O

ELENA

LNEO0.BSGW.0038 D = 1.65 =0.0294

LNEOD.BSGW.0045 D =1.28+0.0253

LNE06.BSGW.0624 D = —0.731 = 0.0605

LNEO6.BSGW.0631 D= -1.62+0.0333

LNEO6.BSGW.0650 D = 3.68 =0.056

\\

LNE0O6.BSGW.0657 D=6.43+0.117
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® The dispersion values at each Grid Monitor (except 0611) towards ASACUSA-I exp. line. Note that

+150 Hz vicinity of 144 kHz is scanned, and calculations are made for the theoretical revolution
frequency ~ 143940.5 Hz.




(@\ 1.1. Horizontal Dispersion Measurement O

ELENA

Measurement Date: 04 Feb 2021 Measurement Date: 12 Feb 2021

—— design optics
—— re fitted

Location

LNEOQO Start Design

LNEOQO Start- Meas. 04 Feb

LNEQOO Start- Meas. 12 Fev

< Change of working point seems to make measured horizontal dispersion

closer to the design.
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LNEOO.BSGW.0015 D = 0.188 =0.0103 LNEOO.BSGW.0025 D =0.19 +£0.00977 LNEOO.BSGW.0038 D= 0.167 +£0.0293
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LNEOO.BSGW.0045 D = —-0.067 £0.0108 LNEO6.BSGW.0624 D = 0525 =0.0208 LNEO6.BSGW.0631 D= 0508 +0.0223 LNEO6.BSGW.0650 D = —0.32+0.0187
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LNE06.BSGW.0657 D= —0.557 +£0.0302

position (mm)
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® The dispersion values at each Grid Monitor (except 0611) towards ASACUSA-I exp. line. Note that
+150 Hz vicinity of 144 kHz is scanned, and calculations are made for the theoretical revolution
frequency ~ 143940.5 Hz.




C/j\’ 1.2. Vertical Dispersion Measurement O

ELENA

Measurement Date: 04 Feb 2021 14h26 Measurement Date: 12 Feb 2021

—— design optics —1.00 4 — design optics
— re fitted — re fitted

Location

LNEOO Start Design

LNEQO Start- Meas. 04 Feb

LNEOQO Start- Meas. 12 Feb

< Change of working point seems to increase the vertical dispersion leakage ?!



Vertical towards LNEO7 on 04 Feb 2020 16h34

/

—— design optics —— design optics
1 — re fitted 1 —— re fitted

0.0 2.5 . . . . . . 0.0 2.5

Horizontal towards LNEO4 on 04 Feb 2020 15h40

1 —— design optics .6 4 —— design optics
— re fitted — re fitted

0 5 10 0 5

Location Dpx (rad)

LNEOO Start Nominal 0.234
LNEOQOO Start on Feb 04 towards BASE -0.008

LNEOQO Start on Feb 04 towards Alpha 0.150
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@ 2.1. Optics Measurement at BSGW.0624 Q

Measurement Date: 05 Feb 2020

Doublet Scan on LNEOS. BSGW.0624 Phase Space Comparison at Ine.start.0000

Measured

fit for Ine.start.0000 [ Design

Ba= 2.14 + 0.0684 Mismatch Factor A = 1.15
=3.84+0.101m

£=3.3x0.0767um
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Intensity (arb. unit)
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QDNE12P = QFNE13P (kV) Horizontal Position (mm)

% In this measurements, we scan QD.0612 and QF.0613 simultaneously to the same voltage and record with
BSG.0624.



@ 2.1. Optics Measurement at BSGW.0624 O

Measurement Date: 12 Felb 2020

Doublet Scan on LNEO6.BSGW.0624 Phase Space Comparison at Ine.start.0000

Measured
=1 Design

fit for Ine.start.0000
a=0.892+ 0.274
B=4.48 £0.563 m

£=2.04 £0.807 um

Mismatch FactorA = 1.3
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Vertical Position (mm)

% In this measurements, we scan QD.0618 and QF.0619 simultaneously to the same voltage and record with

BSG.0624, vertical beam waist is not found, less trustworthy measurement ?!
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@ 2.2. Optics Measurement at BSGW.063 1 O

Measurement Date: 05 Felb 2020

Quadrupole Scan on LNE06.BSGW.0631 Phase Space Comparison at Ine.start.0000

Measured

fit for Ine.start.0000 .
1 Design

a=1.18+0.0203
B=6.44 £0.0932 m

£=2.21+0.0237um

Mismatch FactorA = 1.3
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% In this measurements, we scan QD.0626 and record with BSG.0631.
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@ 2.2. Optics Measurement at BSGW.063 1 O

Measurement Date: 12 Felb 2020

Quadrupole Scan on LNE06.BSGW.0631 Phase Space Comparison at Ine.start.0000

Measured
=1 Design

fit for Ine.start.0000
a=1.2+0.0121
B=16.49 £0.0557 m

£=2.13+0.0148um

Mismatch Factor A = 1.31
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% In this measurements, we scan QD.0626 and record with BSG.0631.
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N 2.3. Optics Measurement at BSGW.0650
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@ 2.3. Optics Measurement at BSGW.0650 O

800 1200

% In the raw data, we scan QD.0626 and QF.0633 two quadrupoles simultaneously to
the same voltage, and QD.0648 and QF.0649 are set to 341 Volts and record with

BSG.0650, where in between there is an Fast +ES Bends!
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@j\' 2.3. Optics Measurement at BSGW.0650 O

Measurement Date: 12 Felb 2020

Two Quadrupole Scan on LNE06.BSGW.0650 Phase Space Comparison at Ine.start.0000
Measured

=1 Design
Mismatch Factor A = 1.18
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< We scan QD.0626 and QF.0633 two quadrupoles simultaneously to the same
voltage, and QD.0648 and QF.0649 are set to 341 Volts and record with BSG.0650,

where in between there are Fast +ES Bends!
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@ 2.3. Optics Measurement at BSGW.0650 O

Measurement Date: 12 Felb 2020

Two Quadrupole Scan on LNE06.BSGW.0650 Phase Space Comparison at Ine.start.0000

Measured
=1 Design

Mismatch FactorA = 1.3
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< We scan QD.0626 and QF.0633 two quadrupoles simultaneously to the same voltage,
and QD.0648 and QF.0649 are set to 341 Volts and record with BSG.0650.

% 2 Single Quads are scanned and a Doublet voltage is lowered, there are Fast +ES Bends

between the scanned quadrupoles and the recorded monitor!
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@ 2.3. Optics Measurement at BSGW.0650 Q

Measurement Date: 12 Felb 2020

Two Quadrupole Scan on LNE06.BSGW.0650 Phase Space Comparison at Ine.start.0000

Measured

=1 Design
Mismatch FactorA = 1.2

fit for Ine.start.0000
a=0.731 +£0.00764
B=4.53+£0.0395 m

£=2.17 £0.0103um
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< We scan QD.0648 and QF.0649 two quadrupoles simultaneously to the same voltage
and record with BSG.0650.

< 2 Single Quads are scanned and a Doublet voltage is lowered, there are Fast +ES Bends

between the scanned quadrupoles and the recorded monitor!
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@ 2.4. Optics Measurement at BSGW.0657 Q

Measurement Date: 12 Felb 2020

Two Quadrupole Scan on LNE06.BSGW.0657 Phase Space Comparison at Ine.start.0000

Measured

[ Design
Mismatch Factor A = 1.15

fit for Ine.start.0000
a=3.39+ 0.0302
B=5.54 £0.0567 m

£=3.67 £0.0257 um
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< We scan QD.0648 and QF.0649 scanned to the same voltage and record with 0650.

< The same scan data as the previous vertical plot but this is the horizontal.
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&N 3. LNEO7 Optics Measurements - Comparison Q

N/

“ OPTICS for LNE.OOO0.START !

Monitor Scan € (pm) ax

BSG.0624 QD12 & QF13 3.3
BSG.0624 QD18 & QF19
BSG.0631 QD26

BSG.0631 QD26

BSG.0650 QD26 & QF33
BSG.0657 QD26 & QF33

Average LNEO7

Design
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Date

Average LNEOO
Average LNEO6
Average LNEO7

Design

Monitor Scan

€x (pm)

2.97
3.19
3.71

Phase Space Comparison at Ine.start.0000
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ax

4. LNEOO Optics Measurements - Comparison

Bx €y (pm) Ay
3.43 1.88 0.54

4.00 1.70 0.75
3.44 217 1.11

4.22 0.52

Phase Space Comparison at Ine.start.0000

[ Design
LNEOO
1 LNEO6
LNEO7

-1 0 1
Vertical Position (mm)

% LNEOO measurements (BSG0008 and BSG0015) are made on 28 October 2020.

< LNE06 measurements (BSG0624 up to 0657) are made on 5 and 12 Feb 2021.

< LNEO7 measurements (BSG0722 up to 0744) are made on 14 Dec and 12 Feb 2021.




Conclusions Q

< Beam stability and intensity seemed to be improved (thanks to all involved)!
% Measurements for LNE06 were done on HMPROD?2, higher intensity!

% Vertical emittance and vertical dispersion are seemed to get bigger atter WP

change. Horizontal counterparts are getting closer to the design.

< All LNEOOs optics are compatible.
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Outlook O

% This week acquisition:

continuation with h=4 bunches, to
separate them bunch by bunch
without disturbing the other

experiments.

% We developed a script to scan
start/stop fine delays and/or
pulse width. However, The bunch
separation is compatible with the

fast deflector rise time ?!

% This week analysis: GBAR

coupling.
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