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1 ‘Coll_abogat_io
o DFeclsion agsighl

:T—A‘Cceleratﬁf“
= |[LC detector(s)

= Very forward region:
degl/gn and challenges #0olabord .

= BeamCal

u = Argonne, BNL, Vinca Inst., Univ. of Colorado, Cracow UST,
Sensor R&D Crgcow INP, JINR; Royal Holloway, NCPHEP, Prague (AS), '
. LAL Orsay, Tohoku Univ., Tel Aviv Univ., West Univ. Timisoara,
IEIN-HH, Yale Univ., DESY-Zeuthen e —

Associated: nivadikEiBresden
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500 GeV (1 TeV upgrade possible)
2 x 1034 cm-2sec!
electron polarization ~80 %

positron polarization ~30 % (60 %)
beam sizes: g, # 600nm, o, & 6nm, 0, = 300um
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.a‘Serve the beam dlagnostlcs using
’”x AO“"S?— O beamstrahlung e*e- pairs

_. ve (ne beam diagnostics using

~I

Gameat beamstrahlung photons

Antisolenoid

Detectors

. LumiCal
Vertex Detector B Chamber
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. Collaboratio

B 2.4 BeamCal (
+Pair-monitor in front

LumiCal ( )

QDO0(700kg)
BeamCAL(160kg)

P iLHCAL(3000kg)

6000 N
From Yamaoka-san

>‘ECAL(420kg)
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= Beamstrahlung is'a new
phenomenon at the ILC (nm beam
"Sizes) -
— Bunches are squeezed when
crossing (pinch effect)

— Photon radiation (at very small
angles)

— Part of the photons converts to
e*e pairs (deflected to larger
angles)

= A measurement of photons and pair
energy allows a bunch-to-bunch

luminesity: estimate

- -
H-
ﬁose"é'ﬁsorbed by the sensors: up
to 10 MGy/year

energy in gammas (MTeV)

offset/2 (nm)

Energy deposition from
Beamstrahlung in the
innermost calorimeter
(BeamCal)

Energy Flux [GeV/cell/BX]

E BeamcCal (TeV)

10
—8—gammas
5 —e—pairs

The ratio is ~ to L, feedback for beam tuning.
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_ ‘Coll_abogat_io
= DFeclsion agsighl

= Electron veto capability
‘IS required-from physics |
down to small polar
angles to suppress
background in particle

searches with missing
energy signature o
L (hermiticity) g
- I
ﬂ.ﬁeamﬂmﬂ%‘?’ :
particles at small Am ;

10

-10
-20
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o= 0 X 27 ,sammmgt_lorlme er

_.i_ay.e,r_thlckness ~X, (3.5 mmW e r{ns:ra‘rfaﬂon
= Sensor thickness ~0.5 mm | Cutout

XIY/Z = 24.2/0/+3450 ﬂ\‘_
e \
Weight ~160 kg (+ support)

A
10 cm Graphite in front W-2 mas&,

raphite)

Rin (sensor) 20 mm
Rout(sensor) 150/mm
Rout (mech) 200 mm

nge 5.8 — 43.5 mrad
~40K R/O channels
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Sensor sector
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Gahs (icclif) REREER

‘semirinsulating GaAs; do sl NN RN i ,‘« _ o '
——-Sﬁiaﬁd-compeﬁsa’ted%yﬂﬁf | R (courtesy of TAF) i
- produced by the Siberian Institute
_:"-':.:_.piJs.chnO_I_cuy
— available on (small) wafer scale

= pCVD diamonds:

— radiation hardness under
investigation (e.g. LHC pixel

~(] y

detectors)

— high mobility, low e, = 5.7, thermal ,
conductivity availability on wafer Single crystal
scale CVD diamond

= SC CVD diamonds:
— large and fast signal : =

available in sizes of few mm? e
. " £ 5014-40 %

A—
New important results

CVD = Chemical Vapor Deposition

- .3 L
et | ] 3
k L]
\-\""'\-\_ —"

? MGy - under s’rudy
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1/ k BeamCal FEE
117

Silicon
Detector

__Collaboratio

Variable Gain
Charge Amplifier
(one per channel)

10-bit )
successive

approximation Readout
ADC

Pulse

Shaper

(one per channel) Column
Digital Memory Row (one per IC)

Track&Hold Amp. (one per channel] (one per channel)

(one per channel)

Science
=

Fast Feedback 8-bit low-latency ADC

Calibration Analog Adder (one per IC)

Signal
Generator —
Diagnostics
Readout
Signals from
other channels

= 32 channels per chip

- aumc Cllc

= TSMC CMOS 0.18 mm technology.
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Radiation doses (VERY preliminary):
em: max ~50kGy/year ~1kGy/year
~8x10" n/cm?

daisy chain of D one channel

10 layers each: per sector:

24 VLDS links 8 opto links
@ 220MBit/s 650MBit/s

>
daisy chain of = D multiplex = FONT

rs each: 8 sectors:
8 VLDS links 1 opto link Backend
250MBit/s 2GBit/s
@ Repeater/ ~ = o

Sensor with FE chips Data Concentrator
(8 sectors * 30 layers) (per sector: combines 30 layers)
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very

~ = The FCAL Collaboration:develops detectors in the
~ ferward region.of the ILC detector(s);

= BeamCal will provide identification of single high energy
electrons to the lowest possible angle relevant for new
hysics searches, beam diagnostics and instantaneous
uminosity monitoring (BeamCal, GamCal);

= Extremely radiation hard sensors are essential for BeamCal;

= Electronics for the FCAL detectors should be fast (~100 ns),
low power and radiation hard.

-
gn fl= L~||-|.-|I‘!(@
’alaa NNICS CIeVE
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Beam exit Collimator (I.,,) Faraday cup (l-., T:c)

window Sensor box (I, Tp., HV)
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= Geometry
= Tungsten-thickness = 3.5 mm
— Silicon thickness = 0.3 mm

........
./;l‘“‘-“."r (10
-------
Y

a0 TN
(> b \\\\\ -------

= Segmentation
— 30 layers, 48 radial divisions;

— Azimuthal cell size = 131
mrad;

— Radial cell size = 0.8 mrad;
— Z position =2270 mm.

— B
- Si'sensors placement accurate

to several um.
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