





Longitudinal wall current analysis
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Inner diameter is 32mm.
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Absolute, centroid and relative moments of a multi-particle system
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Definition of size agn and argument agn Of Nnth-order relative moment
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When a beam is shifted by steering magnet, if we suppose a beam

position is changed, but a beam shape (distribution) is not changed,

following corollary is obtained.

* Absolute moments, Pn, Qn, vary.

* Centroid moments, pen, gen, vary.

* Relative moments, Pgn, Qgn, do not vary.

* If relative moments vary, something (formulation, calculation, coefficient,
measurement, value of moment, correction or etc.) must be invalid.















Contribution of moment to BPM output and effective aperture radius
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The terms colored with  are regarded as ZERO.












Recursive method for calculations of moments (successive iteration)

Simulation of successive iteration (convergence)
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Set Pg2 and Q== = -

To simulate relative moment we employed
electric quadrupoles and sextuples.
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To calculate electric field on the electrodes Set P1 and Qo %8
we applied the method of mirror charge. "P1o
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Simulated P2 Measured P2

Simulated Pg2 Measured Pg2

Comparison between simulation and experimant



Entire calibration (Determination of relative attenuation factor experimentally)

u 30-35 u30-35
=25-30 =25-30
u20-25 u20-25

o e = e

N - — -

£z s E s10

£

= 20 i o 20 A

e} 113 -5 § 113 =-10—5

[a)] =-15—10 =) =-15—10
. W 5 20— 5 20—

Simulated Q2 % o e g ~=—s Measured Qz

- -5 - n 5 —

&) } }

-1 -10 < -10

< 15 -0.04 -5 -0.04

© 20 -20

-2.56 ST_H_LSBT_1 -1.52 -2.56 ST_H_LSBT_1

STVLSBT1 ~ -228 a4  CURRENT [A] STV LSBT 1 -228 "as  CURRENT [A]
CURRENT [A] Rl CURRENT [A] e
‘ | u30-35 \ | 30-35
| T 2520 | R 2550
T /‘ e A /l e
o \\ RaEEE - e \ . | e
£ ] | o o | e
= 20 | .50 =20 AR
5 15 -o—5 2 15 -10—5
SlmUIated Qg2 g Ig -15—10 g Ig | a-15—10
L -20—15 wl u-20—15
£ ook £ o0 Measured Qg2
3 o —os 2 i )
I -5 -0.04 W 5 -0.04
© -2 20
. 256 ST H LSBT 1 . 256 ST H LSBT 1
ST_V_LSBT.I ~2.28 a4  CURRENT [A] ST_V_LSBT.1 -2.28 a4 CURRENT [A]
CURRENT [A] -3.04 g CURRENT [A] -3.04 e

Comparison between simulation and experimant



Entire calibration (Determination of relative attenuation factor experimentally)

Simulated Q3

CALCLATED Q3 [m

Simulated Qg3

CALCLATED Qg3 [mm°]

©
o

=]
o

L4l N
[*]
88809

-120

-1.52

ST_V_LSBT_1
CURRENT [A]

‘\“1‘\
150 LT
L H

9 | |

-0.76

ST_V_LSBT_1
CURRENT [A]

-1.52

-2.28

-2.28

-3.04

-

=34

-3.8

u120-150
=90-120
| me0-90
u30-60
L] [=0-30
“ “‘ -30-0
|=-60—30
| m-90—60
f-—1zo—9o

~ 256 ST H LSBT 1

CURRENT [A]

=120-150
=90-120
| meo-90
| |m30-60
[ |m0-30
|=-30-0
“‘ =-60—30
| m-90—60

|
- o8
S 004
— -0.88

ey
— —256 ST_H_LSBT_1

CURRENT [A]

=120-150
=90-120
1 60-90
= 30-60
|m0-30
|=-30-0
“‘ =-60—30
|=-80—60
| m-120—90
|

Measured Qs

0.8
12

~ 256 STH.LSBT.1
CURRENT [A]

-0.76

-1.52
ST_V_LSBT_1
CURRENT [A]

=120-150
=90-120
| m6o-90
| “‘ = 30-60

| |mo-30
) |=-30-0
| |=-60—30

|
| s-90—60

| Measured Qg3

|
—os
004

MEASURED Qg3 [mm?]

~ 256 STH.LSBT.1

7 CURRENT [A]

ST VLSBT 1 Za4

CURRENT [A]

Comparison between simulation and experimant




















