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= Setup linac cavities beam phase with low charge
= Beam phase monitoring

= Vector sum calibration with low charge
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Direct measurement

Conditions: U, =1 NC RF,=21-10°kV V, ~4kV

R, @ RR =RR,+V

to t1
Y
b B =90°
a |RRo  al~0.01112629°
RR;, RF,, ~21.00000039-10°KV
Aa=al-a2~443-107°
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ARF, ~35.59V

Vi=2-,,-0,-R,

B =90.5°
a2 ~0.01112585°
RF,, ~21.00003598-10°kV
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Transient Detection System
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|dea of Transient Detection System
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(Lo Experimental result

Measured phase comparison ACC1 cavity 3

25 T T T

I I I
©  Measured single bunch transient phasg

Fitted theoretical function Condition:

* H_igh charge t_ransient phase

— — — Fitted theoretical function | | - RF phase Setps 50
= Bunch charge 1 nC

20

15

=)
o 10
=
o
@
®©
<
a
£
@ 5
I
o
-
©
o
S
I
©
2 0
=

-10

-15 | | | |
10 15 20 25 30 35 40 45

RF field phase [deg]

Petr Morozov DESY g HELMHOLTZ
Beam phase measurement with single bunch | GEMEINSCHAFT



l l r flnw level radio frequency
VAASBAAANC |

Experimental result (2)

Measured phase comparison ACC1 cavity 3
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Measured phase [#]

Companson of 3 beam phase measuraments for different cavity detunings
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Probe spectrum

Real time signal
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= Klystron on
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Probe spectrum

Real time signal
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Experimental result (5)

RF bunch spectrum
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Condition:

= ACC1/C8

= Kly3 off

= Modulator off
= Bunch ~3.2nC

Gun pulse 120us
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Main difficulties

Manual adjustment of the transient
: detection system

Other modes of a cavity (8/9 m, ...)

€ ~40.000
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Measurement has offset of ~7°
- which impossible to calibrate

- changes as function of time (time variant)
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Method?2

Beam phase monitor
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Procedures

1. Measurement conditions :

RF
Beam

- 0N
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caloulation

2. Measurement conditions :
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Setup

RF 1.3 GHz

Mixer

Downconverter

Variable gain
amplifier

@ 1354 MHz

BPF %
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ADC

Calculation and measurement
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Hardware and software :

» variable gain amplifier: -100 dB to +48 dB

= new downconverter, [F 54MHz
» Advanced-Carrier-Board (ACB2.0), based on FPGA

= MatLab for I/Q calculation
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i mj b Experimental results (ACC1/C2)

Absaluts bunch phass for cavity2

Bunch magnitude responze for cavity 2
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Experimental results (ACC1/C7)

Bunch magnitude rezponze for cavity 7
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Abszalute bunch phasa far cavity?
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Measured phase comparison
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Experimental result (ACC1/C7)

Bunch magnitude rezponze for cavity 7
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M b RF bunch signal ACC1

Eunch magnitude response for cavity 1
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(Lo Future plan

Measurement setup for ACC4

Only for ACC4 probes ~ RACK-AN40

KLYSTRON §

ANERR
| ANS8 | ANsT | | Anss | | AN54 | ANS3 | NS | ANsT | ANSO |
\ \ | o) | \ \ \ \ \ |

= Confirm the ACC1 results at ACC4
» RF leakage from Gun eliminated
»= Bunch energy at ACC4 (450MeV) to compare with at ACC1 (5MeV)
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(Lo Comb filter schematic

SPLIT2_1
IL=3.56dB |SO=20dB
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KDB2=73.83e-6
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Comb filter magnitude and phase response

Single Bunch det. 85402 cable
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(Lo FIR filter estimation

[Meg. () AF = Fpass — Fstop = 787-10° Hz
4
Or T f&bass AFnOrm = £
| 1 Fs
l | Nfilter = K = K-Fs where
0 Filnp Foase Fe = f(HZ) AFnorm AF

K =3.3 for Hamming window

Delay line dl =20.10°s K =3.1for Hann window

Sampling frequency Fs=10-10"Hz

10
Number of points Np =dl-Fs=200 Nfilter hann = 31107 _ 39390
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