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BPM regagrements

+ 18 BPMs in TT40 and TS or V, 3 BPMs H+V)
o aperture: r=30 mm %
[Bdnd CNGS beam (TT40)
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very tough, seems to b [iNcd for the last 2 BPMs!
 dynamic range: 2 00
- LHC beam: 5*10°9 p/bund§E8*10" 11 p/bunch (:40)
- CNGS beam: 2+10°12/10 {8 g-pmggls p/10 ps batch (:20)
(to be covered 'i-" ain-& Yatiges) s an.
** Hiermann Sehmickler, CRRRSL



+ In the extraction area of (§illhms from the SPS (LSS4) a
Elonet is needed with:
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redunt A ...200 um over 50%
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about a factor 20 away {rEss
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» For common part (TT408S8
- recuperation-of short diSsbnal couplers (2 output
ports) from another tragiiiiline (TT60). With short-

from LEP d=34 mm)
vacuum chamber. - .
* Geometric corrections ki@sgifor button monitors



MODIFIED BPM




Linéarisation sur les deux axes

Si les deux axes sont mesurés, cette méme correction peut &tre appliquée simultanément sur les axes X et
Y (Fig. 10).

X3 =1.172:10° X% - 1.399.107% x* 1.033X,
¥y =L172-107° %% - 1399.107* 13 4 1 033y,

Position Linéarisée sur |es Axes X et Y

25 -20 15 10 5
X [mm]

4

Position Linéarisée

5§ 10 15 20 25

25 20 45 10 -5 0 5 10 15 Pp 25
X [mm]



Y [mm)

Position Linéarisée

Valeurs X -Y
25
0.00 499 9.78 14.40
19.89 19.94 20.05 15.90
20 G . Q B-
0.00 507 Rl - 14.96
15.10 J\E_ﬂ? 15.¢ ' 14.96 : 19.90
15 -0 - g 1440
0.00 5.02 {9.91 05
9.96 291 #9,!1 LB. ?:?{’IE
10 () < -0 _‘l?
0.00 5.03 9.9 15.07 19.94
5.07 503 502 507 499
50 O -Cr L ‘
0.00 5.07 9.96 510 1989
0.00 0.00 0.00 0.00 0.00
0 e L J [
0 z 10 15 ¥ 25



The 40 LHC system

» Based on the so calle
“ wide band time nofiie
40 MHz bandwidth s

-

+ calibration system f@rm.Ap.



[%]) Kf = 13 mm

WBTN - 2nd Prototype

10%

*

1E+10

1E+11

1E+12

14,07.20m



(%] Kf = 13 mm

WBTN - 2ndPrototypo

s Posttion

ARy Versus

!
.
%

*

Linearisation:
|x;=(1-0.125) x oy +0.125 x ,°

0 0.2 04

n. ﬂ

14,07.2000



The 200 MHZ system

* Based on homodyne
used in the SPS J

BRrial with switch in input
cfdransfer line!

i




La Linéarité de la chaine ?

Variation des positions tour par tour pour quelques BPM:

Erreur de Position (non calibré)

% O

0 500 1000 1500 2000 2500 3000 3500 4000




Extraction des protons et variation de la composante 200MHz

due aux cavités RF
WA/

4000
3500
3000
2500
2000
1500

1000
500

4735 4736 4737 4737 4738 4739 4740 4741 4741 4742 4743 4744

Temps dans le Cycle (mS)



Corrélation des mesures

ﬁ'Bonne corrélation aux gains 10 a2 30 dB ... valide la méthode

Sextant 4 Sextant 5 Sextant 6




L’offset de Sigma peut se
calculer par une régression
linéaire

Erreur de Position

0 500 1000 1500 2000 2500 3000




Experience from LEP spectrometer

e LEP spectremeter i
installation to measure bs
using the beam deflectioffitt

Requlres BPMs with

ergy to 100 ppm precision
dipole magnet.

- Callbratwn of gain wif

fWith “Triple residual” ‘

- Consistency checks on i

* A similar installation sholil 3 de‘signeé for the two last

BPMs in front ef the tar ol e 2
T

”‘ _..,_-,‘__‘ : *' : i
ﬂmm&hmmklcr C&ﬂrﬂ

it R o S i St it



Spectrometer Method (IIT)

Quad  Syn. Light Absorber Dipole Magnet  beam position monitor  Quad
(BPM)

T Sl B e

Stretched-Wire Position Monitor

€ BPM button shielded by synchrotron light absorber

& BPM support temperature stabilised and position monitored

#® Mild iron magnet (10 times lower variations with temperature)

#® Last year: prototype, this year: full setup (including new magnet)

B. Dehning LEPC 7. September 1999



BPM Triplet Residual

Microns

Time (Hours)

#® BPMs in field-free region
«® Triplet residual is a measure of BPM resolution

4 Should be unaffected by parallel or angle changes

J. Matheson LEP Seminar 30 Movember 1099



BPM Gain Calibration

BPMS X (mm) BPM4 X (mm)

BPM6 X (mm)

0.5
0.25

-0.25

-0.5

0.5
0.25

-0.25
-0.5

0.5
0.25

-0.25
-0.5

BPM Calibration LHS

- =
E L = p—
= Can ———
E —
e L RS
E e —
;. I I L —
300.875 300,88 300,885 300.89 300,895
time (days)
%L—-—__&._—— e N—
? [
: L i B
300.875 300.88 300.885 300.89 300.895
time (days)
F — =
E - e T
c — s e
F — - ey
= e
E — —
o g e
E I . I
300.875 300.88 300,885 300.89 30!].?95
30 minutes F. e
=
¥ Angle bumps centred on PU5 X; = -Xg5, X;=0
0 Parallel bumps X; = X; = Xj
X4 X
4 In 3]_-.):| defines the plane X5 = —2“ 4 —E"'

J. Matheson

LEP Seminar

30 November 1999



BPM Gain Calibration

BPM Calibration LHS
225 E vV
= P 19.36
20 E hs
= LA002ED
17.5 E
15 E
125 E 1'[ Ik
10 z '[ h
7.5 E i
5 E ' .
o 5
ﬂ : i L i
-0.002 0 0.002
Residual 4,5,6 (mm)
001 ¢
‘S 0008 F
E 0006 E P
% 0.004 F S
- 0.002 [
E 0 —ﬁ‘—"hﬂh—- .
'% 0.002 F
gg  -0.004 ; ]
-0.006 E o
-0.008 E
0.01 : . -
300.875 300.88 300.885 300.89 300.895
time (days)

4 Compare measured plane — relative gains

4 Correct PU4 and PUSB to PU5

# o = 0.3um for triplet residual after correction

#® Reproducibility before/after ramp approaches 1/1000

4@ Only done for later fills

e T A N T A R e P

J. Matheson LEP Seminar 30 November 1999



Summary BPMs

hgroonemsRith beam (year 2001)
T z i for CRESbedmil, = - - . == -~

- .- R e . R S—

- measure mtensnty lm 40
for offsets in the sum chEEEE
- measure position linear§eeiith
- design a new calibratioS¥sem wit

e spectrometer type installdSSEor Tast. 2



Beam Curre”transfomlers

e Basically no zilﬁjor probl e

Requested precision of 1 §§&y difficult to achieve
e Reasons: e

1) Intnnsu: precision/] s




TRANSFER-TYPE BCT i CONTROL CHASSIS
i
.
1
] ’
!
:
{
-
XX
!
.
!
I
i 0
I
I
I echnical Specifications
E Dynamic Range :  3*10E10 - 3*10E13 p/p
. olution/Noise : 2*10E10 p/p
1 ; 0.1Hz - IMHz
! +-1%
!
1
i Switched Current Source
H 100us
l 1*10E13 p/p
I 0.2%
!
-
[
XX
|
!
1

: Tunnel = . > Auxiliary Building



IIle:Cti(}Il Kicker Noise seen on low intensity ion beam measurements

with transfer BCT's in TT10
ST -y
11 45 27
I - — . S -
R !
i
Spgamas BCT 100302
ey s
1 —--——
i
P BCT 102 921
B2
| e downstream
Lok
5 ous
S YT
é:rl_mtr e
3 1 4 T [ 4 DG ) 0w
4§ 1 v 9o | o
BCT 100 302
upstream
BCT 102 921
downstream
$ |
SiiE 36 s O
G ~— RE.DI ps
1 oo omy e
2 R ) ]
3 1 v s | 4 0 oon oy
4 1 v o
) E :




Profile Measurements
Bforeseen in the line

8 profile monitors §&

e for the target station
high brilliance

OTR screciitily |
H & V beaff hnner as a back-up

mnmmMckm cﬁﬁ.-m



Screen Station:
Screens as sciby the camera

O e Ry LT
. i:_-"‘;L: " ="' .........

{
Tt B 4 LN T

AL r.-r.‘r s

* Hermiann Schmickler, CERNSL-BI

il



Proflle acquisition

iC range is covas
with linear attenuators

0 50 100 150

* CCD and Tube cameras 1




Beam Loss Monitoring

e The beamflréjsses wil _
standard SPS 1 litre #¢8led Ionisation Chambers

. Datacqulsltlon L
12 bits

i Sr.hnud:ler c&w,-m i



Multiplicity

* The Multiplicity is a S8881 check of beam/target
matching and will be §ii@lked with the help of
Titanium SEM foils |§8#&88&d in front (TBIU) and

behind (TBID) the |

- ' °P dln&rg%sm
. ...ﬂn = = s w ,ﬁ"‘ﬁ
ALLE seen”r ultiplicity ~

SRRt ageing of Titanium
(0. 3%) much smalle @R luminium (50%)
e Acquisition : 12 bits, § juisiti '
subtraction
e Precision: 5% relaﬁ o



