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the mnoth TM_mo_de Electric field for a given Offset (mm) | Pickup (nV)  Pickup (nV)  Signal (nV)
displacement is given as

== 0 38.75 38.75 0
E =C J (a ax/R. ).cos(mh).e '’ e - 2 39.67 38.43 1.24
1250 — dBise) 5 40.19 37.67 2.52
it om0 =Colh | 2R, s 10 41.61 36.36 5.25
J, 1s the mth order Bessel, a, is the nth root of it, C, 1s the amplitude, Tab. 1: Monopole Cavity
'R, is the radius of the capacitive gap i Y plane Position Offset (mm) Near Field Cavity Signal (nV)
The R/Q of the TM110 mode at the position of Cavities 1 17.64
maximum Electric field is X plane Far 2.5 21.28
max \2 2 : 5 28.09
( R j _ 2.20.1.(J21 R b= by cavity > 28,09
Q 110 Tc'Rres 'Jo (all)'all Rl”es ...... ; . ' ‘ T b 2 D. I C .
. . . . . . Z, 1s the free-space impedance of 377Q, - o BT . - - ab. 2: Dipole Cavity
z:)gr;f?g':lraf;?;?‘ R toite Tand X Dipole fisld 1 is the length of the gap, T, is the transit-time factor. F!g. 2: Simulation S-parameter between beam entrance port and Cansiiiviis CaninariconiBetrear Moncrsis and DI i onitom
: : _ pickup port for 2mm offset o s | | | A R R )
The induced voltage is then given by (P SR U S . |
Dipole mode amplitude linearly proportional to i (M)_mq(gj < a, Ax >_Ax.q.l]}f.2474{Vm} Dipole mode should be farther away from Y N I T T T s
beam position ar_wd Zero for centered beam. “° 0)  \2J™ R, R pC the Monopole mode to prevent mode & T
The |nf0rmat|0n IS dlreCtand no need Of g is the bunch charge, ® is the angular resonance frequency Contam|nat|0n MOde Contam|nat|0n can be §2°‘ ...............
subtraction as in capacitive probes. For the pickup voltage terminated with 50 Ohms is revented bv waveauide couplina. Not S5,
: ; : . P y 9 piing :
detection of single bunches, induced voltage then given by ) . suitable for us though as the design will be
should be high. Optimize shunt impedance by V;;g’(Ax)z(E] N BC% enourmous. af
110 L

reentrant design.
Fields and signals of TM110 mode(1,2):

B, 1s the beam coupling coefficient in angle bracket

B 1s the pickup coupling coefficient as Q, / Q,

Fig. 3: Monopole cavity Vs Dipole cavity sensitivity

H Field plots of the BPM prototype taken at the Test bench Results
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« Floating Aluminum Cavities :

- PEEK Ceramic as support SWJ Dlpo_lte M?de

- Magnetic coupling through loop excites 1or
off-centered beam

3D View of the Prototype

e

Center beam

Monopole Mode
@127.1 MHz

‘‘‘‘‘‘‘

35
vy T e e

T
FOTIEDY

xxxxxx

«+ssesvese Linear (Simulation (nV))

Fig. 5: Comparison between Simulation and Individual
pickups for position offsets in +ve direction.

Difference between individual cavities
0.00 mm. due to precision and assembly errors.
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Fig. 4: 3D view of the position cavity

Fig. 6: Pickup response for pulse @72.85 MHz of different
pulse widths. All plots for the same pulse height.

two measurement ports per plane: @ 145.7 MHz  Dipole cavity BPMs provide the amount
 for symmetry of displacement as it is proportional to
» for common-mode rejection 10.00 mm 2.00 mm charge and offset.
« Monopole cavity at same resonance
: _ _ _ frequency necessary to subtract the
Comparison with Pillbox Equivalent for 2 mm offset Acknowledgement | charge dependency(3). |
« Also, can be used to determine the sign
" i it sz | : 7 A
S G\l [yt Thanks to Marco Schippers, | 7 2R 8T Rh R EnC ahead(a)
J? % Y 77 /AN  fength = SL.asmm Pierre André Duperrex, Kotrle . Blessing in disauise is the Mono ole.
,, | Beam with an offset Goran for Prototype realisation 9 >gul P
e — and construction mode contamination that results in
T 7 = § ' different signal levels for the same offset.
4 == < NG R, - Positional map can be used to determine
| ' | ﬁ | References sign and displacement
fagf_“______“} _____________ | ged " R a,,.Ax Ax.qlT? 2474 Vim | . . -
l < Vie(Ax)=0.q.| — - = - =92.30nV for Dielectric filled
L ! Z T S | i Ho<zf Ai> Ax.q.liie:.2474:l;nc;: . . 1. Ronald Lorenz, CaVity ConCIUSIOn
) 2 Yiolde) =04 <2J R >: R, | pc)” 07 forbillbox Bquivalent @ Bagm Position Monitors  Minimum signal we expect to measure
T ] — 2. F. J. Cullinan et al, Long is 10 nA.
' can we optimize?? bunch trains measured using a | « For lower intensities, we need longer
L Z %D N - prototype cavity BPM for the signal integration time.
2 - * minimize cross-talk by designing Compact Linear Collider - Effect of beam angle on resolution
N two individual cavities. (1 for x 3. Jian Chen et al, Study of the | needs to be studied.
and 1 fory) - crosstalk evaluation for Cavity J « Cavity symmetry is an important
V{iﬁ’(Ax){E] 0.q. /228 P _ 25,1 (approx.) for Dielectric filled ; gre\_/ent mode contamination by BPM condition as every asymmetry can
110 0, 1+ esign op_tlmlgaguon. t influence the cross-talk and is thus
e compromise between strong or o i - i
VI%Z(A)C)Z[gj 0.4. SSQBC IEB =O.O47nV(appr0x.) for Pillbox Equivalent Weak Coupling SEEN Ol IndIVIduaI pICkuP pOI‘tS i Flg 6
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