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icBLM

= Parallel plate gas lonisation Chambers
(Ics) developed for the LHC BLM system

Detector property

will be used property
* Primary BLMs in SCL
= Beam loss information based on

ionisation current measurement of
secondaries.
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ESS BLM dynamic range specifications
* nBLMs:

Once detector locations and dimensions are fixed, count rates can be calculated:
— Upper limit: can be set by assuming total beam loss with a focused beam under “worst
case” incidence angle.
— Lower limit: can be set to a fraction of the neutron flux expected during the normal
operation.
— Suggestion for the detector development regarding the lower limit:

* Check the expected flux at normal operation at detector location with lowest
expected flux. Select 1-10% of this flux for the lowest limit, the exact number
depends on the detector size and should be adapted to give a reasonable dynamic
range

* |ICBLMs:
— Preliminary values set in the past [11]:

* “BLM is required to be able to measure at least 1% of 1W/m loss during normal.
operation and up to 1% of the total beam loss”.

* Gave estimation on the ICLBM current range: ~800nA — few mA.
— Plan to re-assess that once the ICBLM detector locations are fixed.

— However for now assume the preliminary values when talking to CERN/CAENels
regarding the input currents for the BLEDP and time constant tuning.

icBLM

= Parallel plate gas Ionisation Chambers
(Ics) developed for the LHC BLM system
will be used

* Primary BLMs in SCL
= Beam loss information based on

ionisation current measurement of
secondaries.

Detector property
property Value
detector gas Na
pressure 1.1 bar
diameter 9cm
length 50 cm
sensitive volume
length 38 cm
num. of electrodes 61
electrode spacing 575 mm
electrode thickness 0.5cm
electrode diamater 75 mm
bias 1.5 kv
max e~ drift time 300 ns
max ion drift time 83 us
<energy > to create
ion-e” pair in N2 35eV
wall thickness:

tube 2mm
bottom plate (facing el.box) 4mm

top plate 5mm -
12
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= Total beam loss, microsecond measurement latency required for protection

— BCM, icBLM (saturation, nBLM (current mode) =@ Interlock; Threshold/derivative
term for fast protection

= >1.6 milliamp lost for up to 200 ps
— BCM, icBLM, nBLM -> Interlock; Damage model for protection
= ~ puC lost over 200 ps to many seconds (diffusion time)
— icBLM, nBLM -> Interlock; Damage model for protection
~ “1 Watt/meter” radiation dose management
— icBLM, nBLM -> alarm based on dose/activation plan

Sparse coverage by Current Monitors

coverage by lon Chambers  s——

Neutron
Detectors

Medium BgHigh pg HEBT gglTarget

——— -(—)- .
1 2.4m 46mf 3.8m 39m f 56m 1« 1 179m 1

75keV 3.6MeV 90MeV 216MeV  571MeV  2GeV

s 352 21 MH7 iy <t 704.42MHZ =i~

» Required response time set in the past:
— NC linac (MEBT-DTL): ~5 ps.
— SC linac: ~10 ps.
— Numbers based on a simplified melting time calculations, where a block of material

(copper or stainless steel) is hit by a beam of protons with a uniform profile under
perpendicular incidence angle, no cooling considered [9].

* Numbers re-checked with a Gaussian beam and update beam
parameters: MEBT DTL

— NC linac: calculated melting time values _ .=~ =
w E H —
of 3-4us imply even stronger demands % Foai > —\
on the response time (confirmed witha £ [F\ — ;
MC simulation as well). E ‘g}// i
— SC linac: the 10ps requirement for i B
time fits well with the results "E 1
S g d T oppe 0
of this calculations. ’ — coppet, (=89
: » 10t ST
However: other damage mechanisms ma : s 6L_lP=$=9°
mandate even shorter response time -
1E
SCL (discussed further). B A [/ LT R T SV L

|
position from the ].\‘IEBT start [m]
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. s HV PS BEE alternatives
BEE - final selection cPovdes * Digitiser: BLEDP card
= IOXOS [FC1410 -ICS - df;;;f:fﬁ::;g&; ﬁaln::‘{kmlnu::t:;ldrtnlf_;;:lifl\.‘ ch = DEVE]OPECI for CERN injector
standard platform - !.\lmlulatinn voltage for system HEALTH CDI!‘IPIEX
* Picod, FMC digitizer * Processing board:
(CAEN.EIS) ~ ISEG DPr40 305 24 5_CAB High Precision — Struck SIS8300-KU (BLEDP)
—  Modified COTS HV-F5

— DAMC-FMC25 (pico4)

= Ethercat crate with

— 1MS5/s, 20-bit ADC, 300kHz
bandwidth

wid - ethercat coupler,
— Dynamic range: - DIL'\]unr Ps \-nim]:g ) and .
any —  Analogue module (to modulate)
= 0-500p4, i g ate)
= - 10mA — with real time kernel on the CPLL

» FBIS interface

— Piggyback board on RTM, part
E}%g standard platform (f'ﬂ!th
still under development)

= Tem solution for test i T
Furgl?;:f’fmos DIO3118 ., | | ==
AR e | -
M 5 L = | i |m';i.'."...a..-: R

= Low Latency Link 5]
— SFP+onRTM e
— Temporary solution: existing {5068 et =

RTM from IOxOS 9
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