Calibration of
Button Type Beam Position Monitors

Yellow: Your Tasks T1 — T4
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Electrostatic Pick-up — Button

Non-linear
— requires correction algorithm when beam is off-centre
— vacuum chamber not rotational symmetric (SR-source)

courtesy: A.Delfs (DESY)
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Electrostatic Beam Position Monitor
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Button 16 mm diameter, gap 1.5 mm, distance 2.1 mm




Position Reconstruction

@ Two common monitor geometries

» difference in position reconstruction
storage ring-type

linac-type
p, AY AY
_k P1=Ps =K (P1+P,) — (Po+Ps)
X P +Pg X Pi+P,+Ps+P,
P,—P, (P+P,) — (P31P,)
_ _ L, 3ty
y=K P, +P, V=K P +Py+P3+P,

= difference-over-sum or| Position = K % Beampipe: round: r = 20.25 mm
Button Diameter: d =16.0 mm

@ Position Information

> requires knowledge of monitor constant K,, K,

— rule of thumb (circular duct)
T1) Calculate K,
Linac-type K., _r _L for Linac type
7 28Ina sin(a) =
r o a/sina =
storage KX,y = K, -
ring-type 2 Sina
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HELMHOLTZ =
| GEMEINSCHAFT

Tasks: BPMs ;

Signal generation by button BPM

@ calculate monitor constants for BPMs

» use rule-of-thumb formulae

@ measure XFEL BPM monitor constants

Measue P1.ampi(C1) P2 freg(C1) P3:ampkC2)
— 31.2my 834 mv
— v v

a

» T2) define electrical center of both planes and calibrate mcvers
» T3) perform 1-dim. scan along one axis —  max. wire position: = 15 mm (!!)

—  3a) measure signal amplitudes from each button (x-plane only)
—  3b) calculate A/X from measured signals
—  3c¢) plot A/Z versus wire position

> T4) determine monitor constant from slope at origin and compare with rule-of-thumb




Monitor Constant Calculation .,

HELMHOLTZ =
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o =Py _ _
=Ry P, + = KT AZ=> NE = 1K, #x > sensitivity: slope at origin
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> monitor constant: Kyy = Sxy™




