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* Kick response methodology
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Motivation

« Understanding and comparing with
simulations the behaviour of the beam
In the T8 line (East Area)
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Kick response
methodology -y

We kick the beam using all
available correctors magnets in the
line:

3 Horizontal correctors

« 3 Vertical correctors

Observe the deflection in position
on the 5 BTVs along the line.

We record current and x, y mean
position
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Corrector magnet DHZO01 hitps://norma-db.web.cern.ch/magnet/idcard/11252/
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TV b eam Connection to control room
observation
diagnostics
(BTV)

M Insertion
device

=
—— - Fluorescent
o screen

Source: New fluorescent screens, MPS/CCI Note 74-7 1974
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Geode points faisceaux
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East area — F61 transfer line
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East area — T8 transfer line
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East area — T8 transfer line
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East area — T8 transfer line

068 - iorl
4 1?('th1 TABU 1 To
TABO by
: RRap
YEPZO2.EA1
T08 | 24 Geyy,
TABO3
'-‘1'.‘.-'|l|-_}—r7
Target
revo 1var
revolver
ﬂ' 103
°
8 M
h—__ YFpon.
?E/RW 01/12/2021 E. JOHNSON | Update on the analysis of the transfer line measurements 10

NS



Logged data— Dump 03-11 /T8 12-11

BTVs PR.BTV57 F61.BTV012 F61D.BTV010 F62.BTV002 T08.BTV020 T08.BTV035 T08.BTV096

Correctors

DHZO01 v v v v v
DVTO1 v v v v v
DHZ02 v v
DVTO02 v v
Dl VAVE v
DVTO03 v
SMH57 v v v v v v
SMH61 v v v

KFA71 vV vV v v v v v
Dispersion vV v vV v v v v
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Methodology

« Save the initial settings for all magnets

* Increasel/decrease current for a single
corrector magnet by hand (no autoscan)
« Measure movement on BTV:
« Save beam profile in x and y plane

« Remove the background (remnant
fluorescence) using the first
acquisition

 Datadumped in JSON and pickles

FGC_63 ctrl State STATE. OP Pulse Ccv
g On On MORMAL EMNABL ED 520. 00
F&l . DHZ01 oM Om MORMAL ENABLED .00
: Z o o g
F&l.DVTOL OmM Om MORMAL. ENABLED Q.00
FEl . QFNO3 Om oM MORMAL ENABLED 378.00
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FGC_63 ctrl State STATE.OP Pulse Ccv Pulse Duration = REF
F&l.BHZOL1 . A 0N 0N MORMAL EMAELED 544,00 0. 450
F&l.BHZO1 . B 0N MORMAL EMAELED 544,00 0. 450

FGC_63 ctrl State STATE.OF Pulse Ccv
F&l . QDNO4 ON On MORMAL EMNABLED lei. 00

. _____Fd

FGC_63 ctrl State STATE.OP Pulse Ccv
Fi&l.BHZO2, A oM oM MORMAL EMABLED Se2,.00
F&l.BHZO2. B oM MORMAL EMABLED Se2, 00

1
< PREV NEXT > Q@ uNzoom O <
BTV - CPS.USER.EAST3
Eile Tools Help
v # 4 W ©290ct 2021 17:01:03 CPS - 43 EAST3 | EAST FAST T8 21 13 EASTA | EAST T8 21 @[ ¢ [ cpsop ~ &/
Selection - —|F61D.BTVO10 =
Device: g:::T“‘g_S; ﬂ‘ = @ @ l6]~] |5 | (6 of 6 acquisitions) Cycle: CPS.USER.EAST3 sc N.b: a l?ate.: 2021.10.2917:01:01 |73
F61.BTVO012 Image Horizontal projection
[F61D.BTVO010 3 Palette: Auto Range: [ | 550 Mean = 4.67 [mml
F62.BTV002 ‘ ‘ igrma = 4.61
FTA.BTV9003 500 -
[FTA.BTV9031 =l rol
cxa nmuonan 50 o
Status 3 d
Device: F61D.BTV010 %400
status: [ S § 3s0
Mode: ON 20 %300-
Control: REMOTE <
Setting 2301
Basic | Advanced 200
2 150
Image Selection: ¥ ¥ ¥ ¥ W ¥ 6 -0 20 0 20 40
Camera Switch: [(Clv' E X [mm]
— — E Vertical projection
550
Filter:
7 Amplitude = 0.00 [a.u.]
Video Gain: x2.2 - 500+
AAA 5
First Lamp: 600mv 3 400
vvy -
AAA 2350
Second Lamp: 600mv 20" 5
vvy £ 3001
Motor Enable: 7__ [ 25°_MML/
Hardware Reading: ]
. 200
Shutdown Camera: ‘ (&) | =8




Image

Palette: Rainbow |~ AutoRange:

sisE
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Amplitude [a.u.]
g g ¢

Data logging script

60 40 20 0 20 40
X [mm]
Vertical projection

Mean = 99.00 .- L]
stoma - o.oatmmi]| [ brole ]
Amplitude = 0.00 [ ‘IA-I
|
[
|
I

Amplitude [a.u.]
el

-

NaAdAY | L cakaaA
WWY VY

Kick response monitor: F61.DVTO1 to T8.BTV035 Background substraction True

20.20
% ®  PR.BCT/Hotspotintensity#dcBefEjel 2254 3¢ 3¢ st 3 3¢ — X p=22.632 mm
b4 — Y:{=5.335mm
20.15 20.0 - 80000 4
L
x
X 17.5 1
20,10
60000 4 b
X —
3 % g ] x Xu=22632mm | 5 :
= 20.05 A . E Tu=22. 5
- = X  Y:u=5335mm P
= > 12.5 A 5
g » ;‘ — | to X 0.0 mm/A 43 40000 - .
I a3 — |to Y -0.034 mm/A E.
£ 20.00 10.0 4 E
> x
*
7.5 20000 4
19.95 A
5.0
19.90 A
0 -
X 2.5
16:51:006:51:306:52:006:52:306:53:006:53:306:54:006:54:306:55:006:55:30 —40 -20 0 20 40 —60 —40 —-20 0 20 40 60
Timestamp [UTC] F61.DVTOL/MEAS.PULSE#VALUE [A] T8.BTV035 X /¥ [mm]
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Outliers data points

 Blind choice of current

« Going in extreme currents we loose the beam = bad data point

Kick response monitor: F61.DHZ01 to T8.BTV096 Background substraction True

o ) F61.DHZ01 T8.BTV096 2021-11-12
L ] .
Need to inverse X
s x| position to match
% X % X X . .
o MADX convention (X
_ 1] - 220 ’ positive left)
E‘ * % ¢ dF o N
> x % =175 actual
< ¥ X 2 orbit
3 15 g
“ 150 —
X [ ] ' : [ ]
-20 - x 12.5
X X:4=-13.579 mm G 1 &
* Y u=-5509mm 10.0
_25 | I to X -0.001 mm/A =
— 1t ¥ 0.002 mm/A x -400 -200 0 200 400
-400 ~200 0 200 400 Current | [A]
F61.DHZ01/MEAS.PULSE#VALUE [A] T8.BTV096 X / Y [mm]

N
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Linear fit

Impossible to make a good fit with these
broken points

Need to do some cleaning: 25.0

- Can’t make a single current range cut per 22.5
corrector because it depends on the BTV

distance _ 200
@]
: = 17.5
General solution: g
o 15.0
« Assume the datais linearly correlated.
12.5

« Cook’s algorithm weighs the data as a
functions of how much they impact the 10.0
fit when performing a least-squares
regression analysis

Line of best fit

@

—400 —200 0 200
currents

400

N
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Cook’s algorithm

Remove influential data
points (have a large
distance):

e Decide number of Kick response measurements F61.DHZ01 T8.B'II'V096 2021-11-12
'terations Measurements 40 Cook's distance | treshold: 0.267
! oo R ¢
: 22.5 : 12 >
 Decide threshold: S @ T 3.0
« Theory suggests 1/N E 0 g2s .
- I found 1/(N-1) better suited & = . i
S o © o 8 1.5
 General solution that can ., o 10
be used for future 05
measurements (next 60 * 1% aanonnan t et
—-400 —200 0 200 400 0 2 4 6 8 10 12 14 16
year) Current | [A] data index

N
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Position x [mm]
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Corrector

DHZ01

DVTO1

DHZ02

DVTO2

DHZ03

DVTO3

SMH57

KFA71

F61 | T8 | IRRAD | CHARM

10 10
05 1 05
0.0 0.0
00 02 04 06 08 00 ©2 04 06 08 10
10 10
05| 05
0.0 0.0
X 02 0.4 0.6 08 0.2 04 0.6 08 1.0
1.0 1.0
0.5 0.5
0.0 T 0.0 T T T
0.0 02 0.4 0.6 08 1 0.0 0.2 04 0.6 08 1.0
1.0 10
0.51 0.5
0.0 0.0
0.0 0.2 0.4 0.6 0.8 1 0.0 0.2 0.4 0.6 08 1.0
10 10
0.5 0.5
0.0 T T T T 0.0 T T T T
0.0 02 0.4 0.6 08 1 0.0 0.2 04 0.6 08 1.0
1.0 10
0.5 0.5
0.0 T 0.0 T T T
0.0 02 0.4 0.6 0.8 1 0.0 0.2 0.4 0.6 08 1.0
1.0 10
0.51 0.5
0.0 0.0
0.0 0.2 0.4 0.6 0.8 1 0.0 0.2 0.4 0.6 08 1.0
PE.KFA71-V PR.BTVS7 PEKFA71-V F61.BTVO12
=31 { & E 2 L] e
—321 . . = LY T
. s [
-33 % o go .
E -

.
820000830000840000850000860000870000

Current | [A]

82000B3000E4000B5000E6000B7000@E0000
Current | [A]

Position x [mm]

Position x [mm]

Position x [mm]

Position x [mm]

Kick response measurements in T8 on 2021-11-12

F61.DHZ01 F62.BTV002

F61.DHZ01 T8.BTV020

F61.DHZ01 T8.BTVO035

F61.DHZO1 T8.BTV096

0 L E L E ] E L]
£ E B E -
-20 < 0% e @ x % 20 ®e
c . c c
-0l o o 2-10 ". ] - e e ., oee 2 . “or .
® Secp,e, . ®ey o ¢ - ¢ . 2 g 10 HEL)
—-400 —-200 ] 200 400 -100 0 100 200 300 -400 -200 o 200 400 —400 -200 0 200 400
Current | [A] Current | [A] Current | [A] Current | [A]
F61.DVTO1 F62.BTV002 F61.DVTO1 T8.BTV020 F61.DVTOL T8.BTVO35 F61.DVTO1 T8.BTV096
b T L E6{W € e v
‘e E . E . E e ® L
0 . - 0 LI - o - -10 « ®
*e, c L] ca . c .« *
5 . -1 15
~20 ., E . S . £ 20
. § =20 * . § I} ﬁ [ ]
-100 =50 0 50 100 150 -50 0 50 100 -40 =20 0 20 40 -30 -20 -10 0 10 20
Current | [A] Current | [A] Current | [A] Current | [A]
10 10 T8.DHZO02 T8.BTV035 T8.DHZ02 T8.BTV096
E 0f® . £ .
E |3 . E .
0.5 05 = =20 . = 20
2 . . 2
G 40 e . 2
0.0 - - . . 0.0 - - . & - - L L : : . —
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1. 0 50 100 150 200 0 25 50 75 100 125 150
Current | [A) Current | [A]
10 10 T8.DVT02 T8.BTVO035 T8.DVT02 T8.BTV096
. . = = .
E . E o o oo ?®
= . = |°
0.5 0.5 = 0 L] e
2 L] £
G -10 hd g ~50
0.0 0.0 & . & .
0.0 0.2 0.4 0.6 &8 10 &6 0.2 0.4 0.6 0.8 1. -40  -20 0 20 40 -40 -20 0 20 40 60 80
. Raw Data Current | [A] Current | [A]
T8.DHZ03 T8.BTV096
10 10 10 T [}
E s 3
%20 Il
0.5 05 0.5 =
H ]
£ s
S 01ia
0.0 T r v T 0.0 T v r - 0.0 v - v v 4 T r v
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1. 0.0 0.2 0.4 0.6 0.8 1 -50 0 50
Current | [A]
T8.DVTO3 T8.BTV096
1.0 1.0 1.0 £ o " "
]
E Ce, .
=
0.5 0.5 0.5 § -50
=2
0.0 v r v T 0.0 T T T 0.0 T T £ -100 T T .
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1. 0.0 0.2 0.4 0.6 0.8 1 0 20 40 60
Current | [A]
PE.SMH57 F62.BTV002 PE.SMH57 T8.BTV020 PE.SMH57 T8.BTV035 PE.SMH57 T8.BTV096
-30 L ) T v £ L £ &
. . LI E 10 . E 5 Eqx e
. E =4 =
40 { . o0 * 3 sene = = of
(L] s ] 5§ 0 5 e
] = -10 L E Z ode
il e . i i ']
50 4 [ ] 8 L] g osle s o 8 P 8
8200 8400 8600 BBO0D 9000 9000 9100 9200 8700 8800 8900 9000 9100 9200 9300 8200 8400 B600 BBOD 9000 9200
Current | [A] Current | [A] Current | [A) Current | [A]
PE.KFA71-V F62.BTV002 PE.KFA71-V T8.BTV020 PE.KFA71-V T8.BTVO035 PE.KFA71-V T8.BTV096
—48 L E 0 L L] E L] E . LJ
® £ E -22.7 X .? Es e o° ®
o o0 ¥ T s 2:® z . . : o e
-50 1 . H - e 5 . 5
. . = . % £ -22.8 1 . £ ™ %
@ .0 o] g 7 10
v v - , v £ -1012 ae 5 v v v v & - 5 . — & a v - v v
760000780000800000820000840000860000 82000B3000B4000E5000B6000E7000BE0000 820000 840000 860000 880000 830000 840000 850000 860000 870000
Current | [A] Current | [A] Current | [A) Current | [A]
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ition X [mm]

Pos

F61 | T8 | IRRAD | CHARM
COrl’eCtOr Kick response measureme

sin T8 on 2021-11-12

F61.DHZO01 F62.BTV002 F61.DHZ01 T8.BTV020 F61.DHZO1 T8.BTV035 F61.DHZO1 T8.BTV096
10 10 ) s = = = 3 = v
E £ E B E
= —20 < 0]® e e = S
0.5 0.5 c < c 0 c
2 -d0qe 2 -w 2 2 . .
DHZ01 e : e ) e
0.0 0.0 &£ £ 20 £ -4
00 02 04 06 08 10 00 02 04 06 08 10 -400  -200 0 200 400 -100 0 100 200 300 -400 -200 0 200 400 -400 -200 0O 200 400
Current | [A] Current | [A] Current | [A] Current | [A]
F61.DVTO1 F62.BTV002 F61.DVTO1 T8.BTV020 F61.DVTO1 T8.BTV035 F61.DVTO1 T8.BTV096
10 10 = T6 =
E £ E .
DVTO1 = - : £ i :
5 8 K . 5
% % E E =20
0.0 - - - 0.0 - . - - £ 2 -0 - T - 2 & v - . ooe & : - - - . °
0.0 02 0.4 0.6 08 1.0 0.0 0.2 04 0.6 08 1.0 =50 [} 50 100 =40 =20 0 20 40 =30 =20 =10 ] 10 20
Current | [A] Current | [A] Current | [A]
F 6 1 D I I ZO 1 T8 BT\ ’0 2 0 o T8.DHZ02 T8.BTV035 T8.DHZ02 T8.BTV096
—_ 0{® = L]
L] = E ‘ ® E * L]
- . =20
» | - il ~
= [} = L]
- - . - 0.0 - : - 8 “ - - £ e - > - - - -
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0 0 50 100 150 200 0 25 50 75 100 125 150
Current | [A] Current | [A]
10 T8.DVT02 T8.BTVO35 T8.DVT02 T8.BTV096
0O{e e @ ;Do
l 05 0 :
s s
. . % -10 S 50
+——— ¢ Removed failed fits & & .
0.0 0.2 ). 2 0.6 0.8 1.0 -40 =20 0 20 40 -40 =20 ] 20 40 60 80
—_ 1 0 - e Filtered through Cook's distance Current | [A) Current 1 [A]
T8.DHZ03 T8.BTV096
. e C(Cleaned data 10

o
]
=
]
Pasition x [mm]
.
=3

I
N
o

| T T T T r T T 0.0 - T - T 0.0 - - T - Ola T r T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 =50 o 50
Current | [A]
1 0 0 O 10 0 2 0 0 30 0 T8.DVT03 T8.BTV096
10 1.0 T o
£ ‘\'-s*‘_'\. L]
Current | [A] i :
K
- - . - 0.0 - - - 0.0 - r £ 100 r r .
uu [ 0.4 U6 0.8 Lo oo 0.2 u.4 0.6 0.8 1o 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 o 20 40 60
Current | [A]
PE.SMH57 F62.BTV002 PE.SMH57 T8.BTV020 PE.SMH57 T8.BTV035 PE.SMH57 T8.BTV096
10 1o £ -30 L L] =3 L] T L E L]
E ¢ * E 10 o, E = Ex
SMH57 7 ] : :
5 S 5 s
= = -10 * ] £ ode
7 ] ] @
0.0 0.0 £ ~501 & 2 & -25 L& —— &
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0 8200 8400 8600 BBD0 9000 9000 9100 9200 8700 BBOO 8900 9000 9100 9200 9300 8200 8400 B600 B800 9000 9200
Current | [A] Current | [A] Current | [A) Current | [A]
PE.KFA71-V PR.BTV57 PE.KFA71-V F61.BTV012 PE.KFA71-V F62.BTV002 PE.KFA71-V T8.BTV020 PE.KFA71-V T8.BTVO035 PE.KFA71-V T8.BTV096
i-31 £, E -48 . E 0 W %) E E
: s E E E E-227] Ets
¢ —324 = . = = _s . = =
c £ _so4 ] < € c
i -33 S0 B 2 2 228 2
i A i * . 2 L] g 22 7 10
! - v v v o € L - v . v . i & v v v v , v g -1 v 5 v v v v & - 5 b v & v - v v
820000830000840000850000860000870000 82000B3000E4000B5000E6000B7000@E0000 760000780000800000820000840000860000 82000B3000@4000E5000B6000@7000B30000 820000 840000 860000 880000 830000 840000 850000 860000 870000
Current | [A] Current | [A] Current | [A] Current | [A] Current | [A) Current | [A]

C\EW 01/12/2021 E. JOHNSON | Update on the analysis of the transfer line measurements 19



MA D-X S I m u I atlo n f61t8 op: SEQUENCE, refer = exit, 1 = 144.53526726075127;
FEl.3TART : FE1.3TART, AT=0;

Q74 : QT74, AT=0.87287-0.74;
FE1.MONCLOOT7 : QFN1, AT=0.27227;

« Compare measurements with MAD-X ARBMATRIX : ARBMATRIX, AT=5.79952;
. . . . FE1.BTVO12 : FE1.BTVO12, AT=6.10592;
simulation. Used to design, simulate FG1.MCXCEO13 : DHZ1, AT¢.505520000000001;
A : FE1.MONELO14 : QDN2, AT=2.2405920000000001;
optimise particle accelerator e
FE1.TBS016 : FEL1.TBS016, AT=10.50822;
. . FE1.TBS017 : F61.TBS017, AT=11.2752199999595595;
° Change the Hkicker d Vkicker KIC F61.TBS01E8 : FE1.TBS018, AT=12.042415999555598 ;
FE1.TBS019 : FE1.TBS019, AT=12.209519999999997;
ek ke kb ok dk ok kb kb ke ko k ok fonadrupoles Yk F61.TBS020 : F61.TBS020, AT=13.576619999995957;
_ FE1.MONEF021 : QFN3, AT=15.159919595955595;
kKQFN1 = 0.5227822960499959; ’ e
KQDN2 = -0.18986659995555558; E‘El.BI:'I'E'DEE :.FEl.BLTF'DEE, ﬁT=_i“=?=_;=:::cc:::—_;:
XOFN3 = 0.19366933649999998; E:i'iggfigi3 'Fgfl£§;?izgz3ATf?f-:;jj?;;;;;;;;;"-’
kKQDN4 = -0.08743875; PR : PARELUES, LT meomne ey
XQFN5 = 0.19715439524599998; FEL.MBXHDOZS @ BHZL, AT=I- A0ol--rfi i o
KQDNE = -0.1571543552455595 FE1-MONEG030 : ODN%, AT—24.35281266938191;
ey = 0. 053252775 re1 wmmos: ¢+ mwa2, A2 ssooacelisee
XQFN8 = 0.101960327775; ' ' T
e e e e ke ke ke ok o kA ok ok Sextupoles **+ TOR.BTVO20 : TOB.BTVOZ20, AT=47.15%c085%81172166;
ke ke e e ke ke ke b ke ok ok ke e e ok ok ok A e e e e e ok K.icl_:ers A he he ke ek Source- N Charltonldls and J Bernhard
f***********:yﬁ********* HEickers %%&d¥ . . .
kKDHZ1 = 0;
kDHZ2 = 0;

kDHZ3 = 0;
Jf':k*:k:k:k********************
kDVT1 = 0;
kDVT2 = 0;
kKDVT3 = 0;

VEickers ***+*
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MAD-X simulation

CR200 Operation Points

0.300
Convert the currents used in the CCC with a i, 0250
. B 0.200
transfer function for each type of corrector £ o1s0
Lo,
. I3
KICK = I corrector TF € 0100
T B - p £ 0.050
0.000
0 100 200 300 400 500 600 700
Current [A]
Corrector Transfer
function (TF) —— 3D simulation —@=—Magnetic Measurement @ EA points
Tm/A ) .
W— > >0 MDX L Operation points
. . . 0.4
XAt 0.1/200 CR200 £ %
E 0.25
A:IDISVA 72 0.2/126.02 MDXL Lo,
% 0.15
ID\AK 7 0.2/126.02 MDXL 5 01
€ 0.05
AE:IpISV Bl 0.2/126.02 MDXL 0
0 50 100 150 200 250 300
current, | [A]

T8.DVTO3 0.2/126.02 MDXL

—8—3D Simulation —@—MM Averag ® EA points
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MAD-X simulation

Quadrupole influence F61.DHZ01 T8.BTV096

Convert the currents used in the CCC 0100 { _ roms K1 = 0183
1 1 1 — kQFN3 K1 =0.203
with a transfer function for each type 00751 T KOFNaKI = 0923 P
0.050 +
of quadrupole T oo, ;
| -TF :
quad § 00001
K1 — L B E —0.025 - \
quad p -0.050
Current  Transfer function Length Type 00737
A CCC (TF) T/A m ~0.100 . . . . . .
0 20 40 60 80 100 120 140
620 9.4/200 0.74 Q74 L s [m]
404 8_26/200 1.2 Q]_ZO C 30 —— Simulation | slope: 0.012 [mm/A]
—— Simulation | slope: -0.0399 [mm/A]
378 12.875/250 1.2 QFL 25 4 —— Simulation | slope: -0.0913 [mm/A]
66 6 8751197 3 08 QFS E. - —— Meas slope: -0.0309 [mm/A]
X 15 A
370 12.875/250 1.2 QFL s .
370 12.875/250 1.2 QFL .
310 7.39/200 2 Q200L 01
—5 4 . . . . . . . . .
240 7.39/200 2 Q200L ~200 ~150 ~100 50 0 50 100 150 200
Current | [A]
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Kick response measurements in Dump on 2021-11-03
F61.DHZ01 F61D.BTVO10

ReS l l I tS Dl l I ' l —— Simulation offset | slope: -0.0302 [mm/A]
0.0 —— Measurements | slope: -0.032 [mm/A]

Relative difference between
simulation and measurements: 3
. DHZzO1 F61D.BTVO10: 5.63 %

« DVTO01 F61D.BTV010: 3.05 % -1257

—15.0 A

« = Good agreement with

1 1 ~200 ~100 0 100 200 300 400
simulation Current A1

] F61.DVTO1 F61D.BTVO10
BTVs PR.BTV57 F61.BTV012 F61D.BTV010 F62.BTV002 T08.BTV020 T08.BTV035 T08.BTV096 —— Simulation offset I slope: 0.2504 [mm/A]
Correctors 10 { —— Measurements | slope: 0.243 [mm/A]
DHZ01
DVTO1 5
DHZ02 ‘s
E
DVTO02 >
c 0 A
e
DHZ03 aﬁ
o
a
DVTO03
_5 E
SMH57
SMH61
_10 p
KFA71
Dispersion —40 -20 0 20 40

Current | [A]
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F61.DHZ01 F62.BTV002

Kick response measurements in T8 on 2021-11-12

F61.DHZ01 T8.BTV020

F61.DHZ01 T8.BTV035

F61.DHZ01 T8.BTV096

—45.0

~ .\\— Simulation offset | slope: -0.0246 [mm/A] . \ —— Simulation offset | slope: -0.1508 [mm/A] _ -10 k\— Simulation offset | slope: -0.0255 [mm/A] -
E 475 =—— Measurements | slope: -0.02 [mm/A] E 09 —— Measurements | slope: -0.048 [mm/A] E —— Measurements | slope: -0.029 [mm/A] E 20
=) - = = =
> x —10 4 x —20 x .
e S u S § 0 L 5 : 5 §°
= B2 o - = =
g -s2s ) 20 2 -0 3 10.{ — Simulation offset | siope: -0.0393 [mmvA} __
ss0 _304 —— Measurements | slope: -0.031 [mm/A] \
—200 -150 -100 -50 0 50 100 150 200 =50 0 50 100 150 200 —400 -200 —-200 -150 -100 -50 0 50 100 150 200
Current | [A] Current | [A] Currem 1TA] Current | [A]
F61.DVTO1 F62.BTV002 F61.DVT01 T8.BTV020 F61.DVTO1 T8.BTV035 F61.DVTO1 T8.BTV096
_ _ —— Simulation offset | slope: 0.2324 [mm/A) =" | _ ~40 s %— Simulation offset | slope: -0.391 [mmy/A]
E E 10 4 —— Measurements | slope: 0.224 [mm/A} E —a5 E _ Measurements | slope: -0.33 [mm/A]
E 10 = = =
10
. . > > Z-50 = .
PY S 4 S 04 s S .
O S S I e O p re I C k4 —— Simulation offset | slope: 0.188 [mm/A] o 8 -55 —— Simulation offset | slope: 0.0287 [mm/A] 2 5
= _ —— Measurements | slope: 0.169 [mm/A] = = —— Measurements | slope: 0.032 [mm/A] =
. 10 -10 -6.0
b e a' ' l d ef | e Ct I O n 75 -50 -25 0 25 50 75 100 40 20 0 20 40 60 80 50 -40 30 -20 -10 0 10 30 25 -20 -15 -10 -5 0 5 10
Current | [A] Current | [A] Current | [A] Current | [A]
- h - 10 10 T8.DHZ02 T8.BTV035 T8.DHZ02 T8.BTV096
W I t a C e rt al n : i — Simulaticn offset [ slope: 0.2847 [mm/A] === 254 S~ — Simulation offset | slope: -0.746 [mm/A]
08 0.8 T T |~
E —— Measurements | slope: 0.316 [mm/A] E —— Measurements | slope: -0.539 [mm/A]
current i
0.4 0.4 4 5 §
5% G315
0.2 0.2 4 £
-40
0.0 0.0
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 70 80 90 100 110 120 130 110.0 112.5 115.0 117.5 120.0 122.5 125.0 127.5 130.0
P . h Current | [A] Current | [A]
EX C e p t O n e W I t T8.DVT02 T8.BTV035 T8.DVTO02 T8.BTV096
1.0 1.0 10
0.8 0.8 A 0 T s
E E
06 0.6 1 by —— Simulation offset | slope: 0.2638 [mm/A] e
0.4 0.4 s 0 —— Measurements | slope: 0.271 [mm/A] s
. : =3 =2 -5
n ] —— Simulation offset | slope: -0.1788 [mm/A]
J ]
02 02 = -10 / & —10{ —— Measurements | slope: -0.213 [mmy/A] %
- - 0.0 0.0
o N O te " O S I t I O n S ar e 0. 0.2 0.4 0.6 0.8 10 0. 0.2 0.4 0.6 0.8 10 -40 -20 0 20 40 -40 -20 0 20 40 60
. Current | [A] Current | [A]
T8.DHZO03 T8.BTV096
1.0 10 1.0
u _ | — simulation offset | siope: 0.2327 [mm/A] _— g
0.8 0.8 1 0.8 E 01— Measurements | slope: 0.165 [mm/A] ’/J
0.6 0.6 1 0.6 = -
Z20
0.4 0.4 4 0.4 £
0.2 0.2 0.2 &£ 10
0.0 T T v T 0.0 T T T T 0.0 v T T T T T T v T v T
0.0 0.2 04 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0 —40 =20 0 20 40 60 80
Current | [A]
T8.DVTO3 T8.BTV096
1.0 1.0 1.0 30
. —— Simulation offset | slope: 1.0248 [mm/A] /
0.8 0.8 08 E 20 { — Measurements | slope: 1.002 [mm/A]
0.6 0.6 4 0.6 by
2 10
0.4 0.4 4 0.4 2
2 0
0.2 0.2+ 0.2 a
0.0 . . . . 0.0 . . . . 0.0 . . . . e S
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 10 0.0 0.2 0.4 0.6 0.8 1.0 -10 -5 0 5 10 15 20 25 30
Current | [A]
CE/RW . :
\ 01/12/2021 E. JOHNSON | Update on the analysis of the transfer line measurements 24



Diagnostics

F61.DHZ01 T8.BTV020 Current: -149.998 [A]
200000

—_— X
—_—Y

180000 -
160000 A
140000 -
120000 A

100000 A

Amplitude [arb.]

80000 -

60000 A

40000

=10 0 10 20
T8.BTV020 X/Y [mm]

=20

30

Amplitude [arb.]

F61.DHZO01 T8.BTV035 Current: -400.002 [A]

—_— X
100000 Y
80000 A
60000 A
40000 1
20000
-40 -30 -20 -10 0 10 20 30 40 50

T8.BTVO035 X/Y [mm]

01/12/2021
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\
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Looking forward

Use MAD-X model to fit the data better

« Change parameters in the line with an
optimiser

« Stitched line from PSring to T8
 Compare with KFA71, SMH57 and SMH61

* Investigating options with OP to include

IRRAD BPM and East Area BTV's in
YASP via UCAP devices

a N
« Use the septum measurements to help N —— H e
build the stray field model through S e s et i, Bl
MUG2 : 5 e
=0
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Questions ?

Reference:

 Measurements: https://gitlab.cern.ch/mfraser/f6x-t8-optics/-/tree/clean data

« Analysis: https://gitlab.cern.ch/eliohnso/acc-models-tls-eliott-fork/-/blob/EliottBranch/ps extraction/east-

fast-extraction/kick response t8 analysis.ipynb

« PS Logbook entries
Initial test: https://be-op-logbook.web.cern.ch/elogbook-server/GET/showEventinLogbook/3398951

Dump: https://logbook.cern.ch/elogbook-server/GET/showEventinLogbook/3414119

T8: https://logbook.cern.ch/elogbook-server/GET/showEventinLogbook/3417681
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JSON format — Current Data

« Save currents with a timestamp

for every magnet (not only the one

we are changing)

type datetims",
data":"2021-11-12T21:15:4¢_300000+ 0
L
" type ":-"datetime"
"data":"2021-11-12T21:1&:00_700000+00:-00
ir
" type ":-"datetime
"data":"2021-11-12T21:1&:15.1 0000040000
L
" type ":o"datetime",
W g = TP o 17 ey —- F_— - -
ga3ta I T LUal-lil-lalslllelad oo U
L
" 4+ L] LI ||
type datetims",
data":"2021-11-12T21:-16:43_300000+ 0

.DULSE£VLALUE": @ [15],
.DULSE$VELUE": @ [15],
.DULSE§VRLUE™: @ [15],
.DULSE$VALUE": @ [15],
1=

m

"Fel _BHEOL._B/MERE. D
"T8_.DHZOZ2/MERS BULSEEVALUE":
LZ PULSEEVALUE":
LS . PULSEEVRALUE™:
A5 PULSEEVRALUE™:
LS PULSEfVALUE™
LE PULSEEVRLUE™:
LE PULSEEVRLUE™:
LZ PULSEEVALUE":
LZ PULSEEVRALUE":
LZ PULSEEVALUE":

"PE.SMHELl/MERS . PULSEEVALUE™ :

TLSEEVELIE" - B r1s1,

DULESEEVELUE": @ r1:]1,

o

BH@EAE

- .I d .I T ]

o N B o o i o
PR in —

“r

mEEEEDg

LETl g

"DE_KFAT1-V/hcguisitionékickSsrengthlian™: B [15]
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Amplitude / [arb.]

JSON format - BTV data Live gaussian fi

"fBeguisitiongprojPositionSeti: O
— Y _type ":-"np.ndarray”,
PositionSetl = Xx razzam: @17]
- 1141 ":".'-—.:-:.::;i:':. iprojPositionSet2m - B
PogltlonSetZ YX 7 acquisitions T —
projDataSetl = Xy - =T
projDataSet2 = Yy "ta BTVose™: B1
= - . . 5
LoguisitlionfprojPosit
"TE.BIVOSE": B [ cype S
- . ";:a":a[
— X:p=-12.948 mm ®rzazsl,
.. — Y:y=-5.43mm Brzza1,
25000 - Braza,
) Hrzze1,
B Hrz241,
20000 - —54.74, Brzz4]
- “ B rzz4]
15000 _‘ 1
e A ——
10000 A T _-":’ " _type ":"np.ndarr
_'_':f """"""" o "dzza": DI 1
R Hrz2281, .
5000 1 TR Frzzeg, "ana'_ysis_y":El
- ’ Erzisl, "__type  ":'np.ndarrayh,
07 o @ rzzel, rgata”: B[
= ’ Brzz81, 1764 1337232885555,
":‘ ____________ Hrz28], 247609 E550E14326
e . & 5 %0 pe L GREEEY ~5.43037894351265,
T8.BTV096 X /Y [mm] SE AR * -4 _S553703152484227
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