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. Corrections on time acquisition
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. Corrections on time acquisition
A) Visualisation of acquisition times
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. Corrections on time acquisition

ML10L ML14L
bpm 10 bpm 14

Averaging for each bunch all the
stripline BPMs time-differences
and calculating the standard
deviation:
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. Corrections on time acquisition

ML10L ML14L ML15L bending ML1P - ML2P
bpm 10 bpm 14 bpm 15 bom1 bpm?2

After removing the mean value to each BPM time-stamp
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Distribution of time differences for each BPM:

Lairr.BPMx = UScepm — 1Spppx — ISBPM,

Mean value of the time difference for each BPM
(should be close to 0)

Stdv of the time difference for each BPM

| select only the values present in a time window
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. Corrections on time acquisition
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. Corrections on time acquisition
() Comparison of EPICS acquisition

Adquisicion de datos:

Positions from epics and all_epics data

“epics_all data” fue adquirido por el —«— epics positions |
codigo escrito por Eduardo en la dltima 1204 7 all_epics positions (matched) x ¥
campafa en ATF. T ‘ﬁ‘
El codigo le pide los datos a EPICS cada 1007 ' '
sampling time=0.1 s for acertain
number of cycles=3000 80
s
El codigo corria en paralelo en el 2 6ol
ordenador de Eduardo mientras mi
ordenador realizaba la adquisicion de 4o
datos del BPM (y también de EPICS) con el Jl“l * I‘ J')E"
trigger del osciloscopio.
20 %
Comparacion:
Se compararon las dos adquisiciones de 0
EPICS para los mismos time-stamps: 0 100 200 300 400 500 600
Time (s)
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. Corrections on time acquisition

Timestamps from all_epics data
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A closer look into the all_epics acquisition:

El time-stamp se renueva cada 3 adquisiciones
(cada 0.3 segundos aproximadamente) indicando
que se recopilan 3 medidas para cada bunch.

Si embargo, parece que en algunos casos, la
medida de posicion no se refresca a la misma
rapidez que el tiempo de adquisicion.

Al sincronizar los datos del cBPM con los de
EPICS:

Se selecciona la primera medida con el time-stamp
mas cercano al de la adquisicion del osciloscopio
(que a veces puede no estar actualizada)



. Corrections on time acquisition
() Comparison of EPICS acquisition

Si observamos sobre todas las medidas de all_epics, las que tienen varias posiciones para un solo time-stamp:

Para el bpm 4: Para el bpm 1:
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. Corrections on time acquisition

With my EPICS acquisition:

Time acquisition comparison

() Comparison of EPICS acquisition
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|I. Estimation of the resolution error
A) Estimation of the stripline resolutions
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Conclusion

Next: - SVD analysis
- DDC alternative: mean value on amplitude and phase over the whole waveform
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. Resolution measurement and calculation

Setup A - basic electronics changes

Filters in the LO

The bunch data (from

cBPM and from striplines)

is taken every time the
data from the previous

bunch has been properly

Change in the LO | — and IF sections act?wre: and.TIaved, an-d
frequency from 2.142 PLL | “%&; T had to be when the oscilloscope is
GHz to 1.428 to reduce fp = 714 MHz adapted to triggered (e.ach time a
IF frequency Amp properly filter the new bunch is detected)
new frequencies
Splitter 1:3
- Trigger from
RP- 172> oz LO =1.428 GHz IF = 297 MHz REF channel
E
180 AV, Y, .
Hybrid ] § I,> @ N\ Oscilloscope
Att BPF Amp Mixer LPF
ATF Clock
10 MHz

The LO frequency has to be adapted to match a harmonic of
the bunch repetition signal from ATF: 714 MHz
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The oscilloscope was self-
triggered using the
reference channel
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. Resolution measurement and calculation

Setup B - Phase shifter

Phase shifter for LO to maximise sensitivity

The phase shifter allows to tune ¢, , so that the

PLL N S | eee amplitude of the IF signal is higher where the
fo =714 MHz L~ e / exponential envelope is higher.
Amp

nulation: examples before filtering

Lo~ 1428 Ki/ ‘r'~ ---- T ***** -

YLO(I) = sin(wLot + ¢L0) pl
Yep(t) = A sin(wgpt + dgp) - exp(—t/7) - ¥

T splitter 1:3 ({“ N‘l

RF = 1.725 GHz
)3 180 A X
~ | Hybrid % \ ,\ N Oscilloscope
it e L~ ’ IF = 297 MHz
Att BPF Amp Mixer LPF l
YIF = YRF X YLO =A Sin((l)R,:t + ¢RF)Sin(0)L0t + ¢L0) . eXp(—t/T)
TUNNEL

A
(... after LPF) = 2 cos((wy o — wgp)t + (Prr — dro)) - exp(—t/7)
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. Resolution measurement and calculation

Setup C - double down conversion

fo = 714 MHz
,\ Y
PLL AN
f = 714 MHz L~ o PLL
Amp BPF
LO = 357 MHz
LO = 1.428 GHz g
Splitter 1:2
Phase
shifter
Splitter 1:3 R
N e
RF = 1.725 GHz
Y l\ X XY l\ XY .
~ I v N, I/ N Oscillo.
Att BPF Amp Mixer LPF ‘ Mixer LPF Amp LPF
\ v
IFy = 297 MHz IF2= 60 MHz
TUNNEL
P = p P INSTITUT DE . '
iIfiL ORPUSCULAR L. K. Pedraza - PhD25: Post-processing of the ATF resolution measurements 23/01/26



. Resolution measurement and calculation

Taking a long set of data in a unique beam position:

M = 1000 is the number of measured waveforms
N =10 is the number of BPMs used
Resolution measurements: Model Independent Analysis

dm doo dm d:n e dh‘k.() o dyo Vg
dy dyy dyy dy o dizpy o dyy Uy

cBPM measured values — | dio | = | doo dio dyn 0 digyn v dyo || va <+—— correlation coefficients
diym doy diy doy - dizgm 0 dym Un

stripline BPM measured values

To find the correlation coefficients: v = Dkfldk. where the inverse of D, is calculated using the SVD method: SVD(D,) = USVT,

The residuals between measured position and estimated position are calculatedas Ry =dg — Dy - v.

K
And the resolution is estimated do be the rms of the residuals: zM %
g, = = A
M

BPMs taken: up-stream: ML10L, ML11L, ML12L, ML13L, ML14L, ML15L, ML1P, ML2P, ML3P; down-stream: ML4P
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