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+ Changing of the LO resonance frequency to achieve lower IF
|- Dm:ember resu“:S at ATF (Sa[lay BP M] + Implementation of a phase shifter of the LO to maximise sensitivity

+ Additional down-conversion stage to reduce the IF frequency even more
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. December results at ATF (Saclay BPM)

* Re-sampling:

removes interpolated points added by the oscilloscope

¢ Calibration:

fixing the statical offset — provides more accurate cBPM measurements

* Time-stamps comparison:

selecting only measurements that correspond to the same bunch for all BPMs

* Fixed sampling point:
unifies the way the waveform is processed and avoids different
position result when there is a reflection of the waveform

* Removing frozen stripline BPMs
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Changes that were implemented on the DDC,
calibration and resolution algorithms:
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. December results at ATF (Saclay BPM)

Best resolution for double down-conversion
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The best resolution was typically found
at 0.88 nC/bunch and when the beam is
positioned closer to the center.

# Events

The best result was observed for the
double down-conversion.

Calibration fit

Setup Dynamic range
Lower IF frequency 1.5mm
LO - phase shifter 1.5mm
Double down- 1.0 mm

conversion
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Resolution measurements

X2 Bunch charge Beam position
3.66 0.89 nC 0.20 mm
4.26 0.88 nC 0.10 mm
2.46 0.88 nC 0.02 mm
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Resolution
4.45 pm
4.63 pm

3.16 um
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|Il. New cBPM prototype and measurements

[ | Parameters
¥ - 4 H . . .
: lup —45 ~— optlmlsatlon
r HH (mm):
lszep = 3 3 : ::
L, =8 1 « 1|t
down — da r3 = 51.75
| g [ =533
Ay =3 __ d, =47
L, Tptena = 1.5 t —,—— g=1025
— i “[ emb = 0.3 —
Mode Monopole Dipole (on x)
Freq R/Q (Q) S11 S12 Freq R/Q (Q) S S12
(GHz2) Q @5mm (dB) (dB) (GHz2) Q @5mm (dB) (dB)
CEA SACLAY 1.250 22.95 12.9 - - 1.719 50.96 0.27 -25.0 -33
Optimization (ideal) 1.120 37.65 14.47 1.626 72.30 0.357 -16.3 -30.6
After tab
1.118 34.91 14.50 -5.48 -6.52 1.620 64.09 0.350 -20.2 -30.8

optimization
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Amplitude (dB)

|Il. New cBPM prototype and measurements

Metrology:

All BPM dimensions were according to
specifications.
Tolerances were according to specifications.

Vector Network Analyzer (VNA):

Reflection:
At the same port

Cross-talk:
Between the 4 consecutive ports

. Le 1 56 mQ
Resistivity: .

4591 mQ 2 - 230 mQ

3 - 146 mQ

Initial problem with port 3 (was giving ~700 mQ) but it
was solved by loosening it slightly.

Vacuum test: Approved

Transmission:
Between the opposite ports
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|I. New cBPM prototype and measurements

Mode

Saclay BPM
simulated

Saclay BPM
measured

New BPM
simulated

New BPM
measured

The new BPM shows measured RF parameters close to the simulations and within the specifications required.

Freq
(GHz)

1.250

1.255

1.118

1.125

22.95

30.99

34.91

46.98

Monopole

R/Q (Q)
@5mm

12.9

14.50

Sn
(dB)

BI

-5.48

-5.70

Si2
(dB)

-6.47

-6.52

-6.89

Freq
(GHz)

1.719

1.724

1.620

1.631

50.96

46.40

64.09

57.84

Dipole (on x)

R/Q (Q)
@5mm

0.27

0.350

The only under-performing parameter is the transmission between orthogonal ports that leads to cross-talk.
Efforts on the electronics are being employed to compensate for this.

The new BPM will be tested in May-June 2026 in ATF, according to the plan.
We anticipate at least 4 shifts to perform calibration and resolution tests.
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-22.85

-20.2

-20.76
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(dB)

-32.7

-30.8

-24.30
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A. Cavity BPM working principle

Monopole mode TMo1o =]

Proportional
to the beam

charge g

Reference signal

- Output signal on the time domain:

The position signal oscillates at the dipole mode resonance
frequency and decays exponentially with decay constant T

Vposition(t) = Vout,O Sin(wllot + (0)6Xp (_I/T)
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“Position signal on x

Dipole modes TM110 degenerationony -1

fblo = 172 GHZ

Proportional to
the beam charge

g and the beam
position dx or &y

~ Position signal on y

Voo  (RIQ), X 6

'S Need to measure the

ﬂ ﬂ amplitude and the phase to
n/\h“"ﬁ‘ﬂ-n-r p

determine the beam position

i

This BPM has proven to have a resolution

Progress on ML cavity BPM tests at ATF and new cavity BPM design

d up to 4 pm with a dynamic range of +-5 mm
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