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Overview ?5“39*

« FERMI@Elettra
« MPS architecture
 General features

« Subsystems:

e Ionization chamber
BLMs

« RADFET online
dosimetry
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MPS Architecture & General Features
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MPS QOverview 25k
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eletir Screens + Dipole Magnets =~ %S>

Screen Interlock
« Inhibits electron beam when:
« Screens moving or in undefined/forbidden position
 Linac screen inserted when in FEL-1 or FEL-2 mode
« Only active for screens in current beam path

Operation Mode

Purpose 1: Do not interfere when not necessary. rrrt e
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Dipole currents
monitored via

DCCT and
analog PLC

input.
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Ionization Chambers
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' BLM-ICO02

e Milled aluminum enclosure

e Electrodes: printed circuit boards

~ Electrodes

e Use in air or with gas flux

e Volume:
1.31

e Voltage:
up to 1000V

e Sensitivity (air):
~46 unC/Gy

o Leakage current:
<< 200fA (at 1000V)

e Fermi:
1 ionization chamber in air
per undulator segment (19 total)
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@ Ionization Chamber Frontend F@%“y

e 19” XPi modular data acquisition XPi DAS
system |

e Microprocessor controlled
o Ethernet interface

e 1x HV generation up to 2000V
(power < 1 W)

e 4x Charge-integrating amplifier
and 20-bit ADC

|

)
|
|
:
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Ionization Chamber Frontend %S>

e Full charge range: XPi DAS
0...50 pC — 0...1.8 nC

e Integration time: 1ms-1s
e 2 programmable alarm outputs . Tango server

e Noise floor (with Fermi chamber):

<0.4 uGy/h (rms) e Data acquisition tested up to 50 Hz
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el Collection Efficiency TGS
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el Linearity at 1000 V s S
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Online Solid-State Dosimetry
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dletre P-channel MOSFET gl =

source gate drain

negative gate potential > conductive inversion layer

o TTTT—
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dletr P-channel MOSFET gl =

ionizing radiation
gate drain

bulk

ionizing radiation - stationary charges in insulation layer
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RADFET Dosimeters F@%""y

e REM Oxford Ltd. RADFET RFT-300-CC10G1

e Chip contains 2 p-channel MOSFETs with
300 nm insulator layer

exposure
“zero bias”
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Vyias > 0: more sensitive

Viias < 0: more linear
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ettt Dosimeter Reader TS

e Microprocessor controlled LO1-DOSFET
e Ethernet connection

e 4 RADFET channels

o Fixed read-out current: 490 pA

e Voltage read-out: 24 bit ADC, up to 25V

e Programmable interlock output

e Uses standard USB cables
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w Temperature Dependance ?5"‘1"9*
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W Undulator with Open Gap F@%""Cp
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el Undulator Cross-Section s S
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Dose Rates F@%Rry,

impact of 500 pC bunches at 10 Hz
100 Gy/s

10 Gy/s

1 Gy/s

roximate

Bo um chamber

100 mGy/=
(v}

10 mGy/s

1 mGy/s

DITANET workshop on beam loss monitoring, 2011-12-06 Lars Fréhlich, Sincrotrone Trieste



W Calibration
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W Control Panel F@'é:'?y

" Undulator Dose Measurement

Undulator Dose Measurement [Gy], last 8 hours
Modulator Radiator 1 Radiator 2 Radiator 3 Radiator 4 Radiator 5 Radiator 6

762.2] 43'3 33.7] 52.0 [107.1] 63'5 \449\ 38.1 \263\ 36'0 |310\ 40.4 |400\ 37.4
\691\ 470 \339| 520 \994| 692 \517\ 378 \275\ 346 |368\ 392 |436\ 350
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W Dose History Modulator FEL-1 F@E""y
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