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Anomaly detection; thyratrons

» Thyratrons have two major failure modes
- Rapidly increasing self-discharge rate
- Other aging phenomena including surge over-voltage
» The first group can be monitored by using Bayesian inference
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Anomaly detection;

» Thyratrons have two major failure modes
- Rapidly increasing self-discharge rate
- Other aging phenomena including surge over-voltage

thyratrons

» The latter group can be identified with waveforms by using PCA based method [WiP]
- Waveform evaluation based on grid waveforms taken at test-stand
- Just started partial test operation on actual equipment.
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pBeam optimizer

» Introduced Al-driven automated tuning system; beam optimizer
- Operation becomes more complicated even though the tuning time
becomes constrained
- Fully utilize the improved tunability and flexibility for efficient tuning
and better XFEL performance

Templates of control parameters
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Various optimization

» Spectral brightness
- A new spectrometer with enough resolution to
measure shot-by-shot spectral-width online installed
permanently (with great help of BL group)
- Optimized for spectral brightness of central
wavelength

310°

2.5-10°

» Spectral shape
- Request from an user: "Suppress peak height in side-
band less than 3 % of one of central wavelength”

- A "shoulder” often remains in spectrum even after the ™}

500000 -

spectral brightness optimization

1.510° -

BL3

E.Iwai et al.: J. Synchrotron Rad. 30, 1048 (2023)

x10°_

(0]
o

D
o

Intensity (arbitrary unit)
N
o

N
o

o

10 10.05

Averaged spectrum [keV]

' PhotonE 9.983 ™

FWHM 36.581

PE——

l

ez e

o
oo

» XFEL spatial profile
- Request from another user: "Round spatial profile
with single ‘core”™
- Double (or sometimes multiple-) “cores” often appear
In spatial profile
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Optimizer F2%
» redis (pub/sub, db) ~ Soft |IOC(?)

- In-memory DB ~ Process Database(?)
- pub/sub ~ camonitor or event-driven CA (7)

Translated into EPICS by Gemini 3.0

prefix )
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[. Bogunovic et al., arXiv.1601.06650 (2016)
(AISTATS 2016)

Time-varying/Non-stationary BO
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Time-varying/Non-stationary BO
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Time-varying/Non-stationary BO
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Time-varying/Non-stationary BO
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D. Eriksson et al., arXiv.1910.01739 (2019)

Trust Region BO: TURBO
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