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DESY-2017 beam test

7 SLAB's FEV11 5 325 uym Wafers . Commissioning of the highly granular SiW-ECAL

L . . technological prototype
— Commissioning paper ready to be submitted

(NIM + ArXiv: OpenAccess)

* Penultimate reading in nov.

* Includes AIDA-2020 and «  E-mail: irles@lal.in2p3.fr
labex P210 acknowledgement

s Asstract: High precision physics at future colliders as the International Linear Collider (ILC)

— Editor: Adrian Irles [LAL/PZIO] ¢ require unprecedented high precision in the determination of the final state of the particles produced
+ in the collisions Thia precission will be achieved thanks to the Particle Flow algorithms (PF)
* related to procedure of DQ of WP14.3.1 ¢ which require compact, highly granular and hermetic calorimeters systems. The Silicon-Tungsten

s Electromagnetic Calorimeter (SiW-ECAL) technological prototype design and R&D is oriented
w0 at the baseline design of the ECAL of the International Large Detector (ILD) for the ILC. In this
1 article we present the commissioning and the performance of the prototype in a beam test carried
2 at DESY in June 2017.

1» Keyworps: Calorimeter methods, calorimeters, Si and pad detectors
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DESY-2018 beam test

2 weeks beg of July

— Electric long slab: 8 FEV12 + babywafers
— “Stack” =7 FEV11 Shorts slabs

+ 1 FEV13 (with SMBv))
« with 650 um wafers, SK2A, new design
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Electric “long slab”

2 weeks beg of July: full test of all prototypes:

— Electric long slab: 8 FEV12 + baby-wafers (320um 2x2cm?):
— RC Filtering of HV between (every second) boards required
— Very clean response to “mip” (punch through e-)
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MIP response vs position

a F ] &
mip MPV *cos(8) vs ASU# = 8
’ 150-_ [ Odegree
— OKfor4 1t ASU’s B B 45 degree o 6
— Small drop ~of signal ~2%/ASU for = ASU#5 - M 60 degree
— Also hints similar drop on g, i 14
Sigma of the Pedestals _ :2
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z;' = .:z 14'3_— B 0
el [:I : _:—2
N, 135 14
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= Voltage & Gain drop ? E i
Power pulsed mode with ballast et end of slab 130~ s

(or just random build-up effect from chip variability ?) R TR et s e
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FEV13

Only a few masked channels!
— worked «out of box»
but instabilities after a couple of days

— 4 new layers produced in Kyushu.
e 3% 650 upm + 1 x 320 ym wafers
improved S/N handling, TDC enabling
— individual thr adj.
— better noise adjustment — ~ only ch 37 excluded
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FEV13 assembly in Japan

Similar to production in Paris region
(AIDA-2020 benches)

charge_hiGain[30]{16] {badbeic[3)[0}==0}

Result (°’Co)

Dispenée conductive glue

W MY
e 2108

* We can get data now !

But we have to finish to acquire datas in 4 times, because we have to
test 5 SLABs. We already finished only the SLAB.

p—

' i S/N ratio is about 30.
' +
Dispense glue to flex Mount sensor+PCB - 1 day cure
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Stack: S/N on the trigger line from thr. scan
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S/N in the trigger line

@ For autotrigger data taking, a S/N is to be defined by the study of the trigger line (fast shaper in Skiroc) =
threshold scans with different signals

s The threshold scan curve is interpreted as the integral of the gaussian distribution of the noise.

Trigger thresholds used in DESY@2017&2018

T | T 22‘5'3;1""' L L —I:I.S%
TR - & af " Lo 5
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|5 E Lm?
L V2 | These curves 2455 i
06 MIP are used 240F :
[ ] for trigger calibration . . v os
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[ | 225} -108 = 50
t T F distance
%4 340 360 il 220 : L — i ! A5
o &
e calculation i 2 4 i) B 10 mﬂsml:umh; Gf the M'F‘
Slab 17, 18, 19, 20 T
(FEV11)
S/N =11.6 = 0.7 (ILD baseline requirements: S/N=10)
Trigger threshold at ~0.5 MIP First S/N (trigger)
©A. Irles, at P2I10 day measurements in beam test.
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Combined BT at CERN 2018

.......

2 weeks on H2-B 25/09-10/10/2018

schedule issue dave: 05-Sep
I

el

EMachine

T2 - H2 F. Anulli

Lfﬁ'ﬁl.ﬁ.il Calice o E— Calice s

T2 - Ha F. Cavanna PIEN % NP0S |D. Lazic SMESECAL F. Cavanna

— 37 layers of SDHCAL RPC, 5MHz clock

— 10 layer of SIW-ECAL : 6 FEV11 and 4 FEV13.

* 2.5MHz (all FEV11 but 1) and 5 MHz (FEV13+1FEV11)

* many issues with FEV13:

— partial commissioning at LLR bef. BT
— insecure transport (in plane) — repair on-site, esp. HV connections

Vincent.Boudry@in2p3.fr WP14.3.1 | AIDA-2020 WP13 F2F Meeting | 10/01/2019 | CER -


mailto:Vincent.Boudry@in2p3.fr

Standalone runs

zbarycenter_vs_nhits _ ] zbarycenter_vs_nhits
N TF Eect ron 40GeV f'“::ei s : Electron-80GeV
hits i e— SidDevx  1.257 = o —
= | StdDevy  19.59 = —_
80— .
60—
40: g =
20 -
) ©A. Irles
M uons and eleCtrO NS run These are the statistics for electron data. Obtained from the zbarycenter vs nhits plots.
. ; ; ; | energy | total events electrons shower like events
low contamination, except @ ngh E. | 10Gev |630 ~630 (very low contamination)
— shower analysis still to be done (also for DESY tests) |20 6ev 4060 oL
| 40 Gev [2023 ~1800
| 80 Gev [19420 ~8000
| 150 GeV [8474 ~1000
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CERN-2018 Combined runs

Required some Work on DAQ: @ Selection: nSlabS_Wlth_hltEE»
. P Plot for PiPlus 50GeV (offset f -|
— HW and SW synchronisation @ Plot for PiPlus_50GeV (offset from e-log)

— Solution of CERN-2016 + 40 MHz clock on both ERVFPRELIMINARY

Common runs (selection = nslabs with hit >3)

— first combined test this week (since 2016) run events (offsets elog) | events (offsets twiki)
but very limited manpower availability PiPlus_40GeV 28299 not calculated
PiPlus_50GeV 3241 not calculated
+ shared Spills (and event number), separate clocks PiPlus_60GeV 2365 not calculated
PiPlus_70GeV 12727 not calculated
Reconstruction: PiPlus_80GeV 5484 not calculated
Muon_200GeV 108729 89506
— Data: Electron 150 GeV not copied to the cern eos
' Standalone last muon ruon not copied to the cern eos
o ECAL =#sp, #bx_e : i =
’ N Event Display . m ir iNCi n ”
 SDHCAL = cc (absolute bx@sp_start), #sp, #0ox_h o w»«-aw-wgwqmm-gmd ect coincidences
— Procedure (to be done) i3
« 1. Extract cc form SDHCAL event i s A E e
 2.rec. times in ECAL and HCAL B R TR sl ot [N A
— time_in_sp = cc +f_freq * #bx_i + As ; :
« 3. check linarities (Af + Asyst.) ool s taces fladian Akl
« 4.rec. ECAL + HCAL e e e "
1 common meet 18/12/1§ Comn e
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Test with 137Cs source

Allows for thres. scans down
to noise

137Cs — 137Ba* + 3
137Ba* — 137Ba +y (662 keV) or X (32keV)

charge_hiGain[26][0][):teration$%:64 {badbcid[26][0]==0}

Calibration on Compton edge
(477keV ~ 4 mips)
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B e e e — calibration at ~5 mips in all chans + pedestal,
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Full stack irradiation with 37 MBq sources
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DAQ improvement: FW & SW

Fast Clock online DD4HEP monitoring
— adjustable at 40 or 50MHz (Collab with to be done.
HGCAL)

— off during acquisition

Unique Hardware identification (from Yu
Miura, Kyushu )

Spill number injection from outside

EUDAQ2 module (in collaboration with
Adrian)
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Other news & Conclusion

Tests on new connectors in progress Noisy chip

Bal33 source

' GradConn connectors (from Taiwan)
- maybe new prod in France

Work on FEV_COB:

— Cosmic seen! (See Jimmy presentation)

FEV13 with improved mechanics
(FEV13 slab dismounted and repaired in Kyushu)

— all HV faults due to repairs

2 weeks of BT at DESY in 2019 EEE%TM..% DESY Test Beam Schedule 2019 - Version 2 15/11/2018
Ralf Diener, Norbeﬂ-me\mers, Marcel Stanitzki - DESY Test Beam Coordinators | v
- 24/06 - 07/07/201 9 | ]w“k — kil = ctictio "MT‘:M“ e 261,mm Dimensional h.Jll.‘!i!I'\cc £0.5 mm
10-3un-19 24 i a.lcpm x ATLAS-ITh-Strips x | ‘mt Carbon sheet thickness 0.3mm
« COB tests | e L v+ |
= > R i i z oz 5] ESEETE S =
- FEV13? - =

17/23
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Back-up
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N ew d es i g n fO r ‘M. ‘Ancfuze, ‘F. Q\/lagniette, . ‘J\ﬁmm’,

“electronic long slab support”

Scale to support electronics .
— 246+4 ASUs =~3.2m N e
— Support of SMB :
— Total access to upper and lower parts
 Baby wafers (4x4 pixels) on the bottom
Mechanical characteristics

Realisation: G. Fayolle

— Movable: table and to beam test

— Rotatably along long axis (for beam test)

Rigidity : < ~1 mm per ASU

— No electrical contacts scale / cards

111

Shielding
— vs Light and CEM
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Beam test @ DESY A, Irles

S_N summary (all slabs)

Layer #6, pedestal postion (ADC) map for SCA,,,

2 weeks program with support from AIDA-2020 - ——
7 SLABs in 2-5 GeV electron beam, on movable stage . ;3
— with and with W absorbers (3 # configurations) @ 0 & 45° " f\ SIN = 20.3,
. L il f 51 sigma = 1.5 (7.4 %)
— 1 SLAb with 0-1 T magnetic field [ | Lo
. L . . aoo- 3 O‘ﬂ (MIP position —
— Conservative commissining > Masking of noisy channels : P . pedestal position ) /
6-8% of channels + 1 @ 24% (1 Wafer) e )/ | pedestal width
c.-..l..n‘l--..: ..||||||-|]

no units

MIP Scan

— Pedestal correction, Energy calibration channel wise

Single cell energy distribution for 3 GeV e* beam w/o absorber

* 45° run: MIP value scaling as expected — good thresholds choices. gmﬁ;— E‘m m:?iw?% ﬁh 3’-3?'?55’;%‘
— Fit the 98% of available channels. Channel dispersion of 5%. e m— Gs'g'" —
Construction & Commissioning paper(s?) — technical mid 2018 ? ‘
— By layer analysis: mips+noise — noise, S/N, uniformity, ... wﬂ?
» Presented at CHEF'2017, LCWS'2017, Poster @ IEEE. <= with AIDA support i
Electron showers to be analysed ma; (CALICE Workiin progress = N\
i 3 3 i :
Energy M
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Test with °°Sr source
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£ 0.8 | | Eons=0-3 MeV 0.4 <c Gan Diamond
5 | - Si
c 0.6 | 0.3
-D w
@ : 2
] . hCl
£ 0.4 EBM,:Z.Z MeV £ 0.2
[T} | 7]
L)
-
T
o
(=1
&

]

" ' I

active zone | - : |

& 3mm 0-25 | | 0.1

2.2 +0.546 MeV electrons I
. . -! - . - . 4 6
p-particle energy (MeV) Bandgap (eV)

— no straightforward mip but fine... ) 10 @_ 1.0
c s | 90%at
__3 10’ ED.B 4.2 mm |
2 © '
S 10° 306 :

10
= £ 50%at _ |
T S 0.3 mm :
g 10 2o.4 l
L'e; [=] i
£ 2 5 :
£ 10 g 0.2 |
z B-spectrum © ;
-3 k (' |
10 -_.__.4.....;......-__._4.._,.....l.-._.__ PP e el o‘c I T N S S e
10° 107 10" 10° 10 10? 10" 10° 10' 10’
Energy (MeV) Device thickness (mm)

Vincent.Boudry@in2p3.fr WP14.3.1 | AIDA-2020 WP13 F2F Meeting | 10/01/2019 | CERN 21/23


mailto:Vincent.Boudry@in2p3.fr

T t - t h charge_hiGain[26][01[23] {charge_hiGain{26]0][23]50 && badbeid[26](0}==0}
est Wi "

Entries
Mean .
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Sr source
| : peddlg. " S162002
charge_hiGain[26][0][): lteration$%:64 {badbcid[26][0]==0} L W I t h O ut LLi:m'-‘r:I gé?g i *11;2
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450~ = - - 10 ] ) )
: i 311 1B 1 e single cell Some prelim conclusions:
soof- HIEE I HE
F H IR | E . .
w2 |23l EiC ; I, i d 1 ” II ‘ — Perfect noise cellwise
i 5_!_5.-,__'1 J!-._EJ- o .'.-'ﬂg';-' — "
e e L s 000200 — punch through electron
2511;— ~ mlp |Ike
‘""g : ||0 2:) . 3‘0 : 4ID SID SLJ o ' . ~ 0 .
charge hiGain[26][0]{23] {charge hiGain[26][0](23]=0 && badbcid[26][0]==0} Slgnall IS 30 /0 hlg'her
_ T— E— than in BT (scattering)
- Iteration$:beid[26] {beid[26]>0 && badbcid[26]==0} : 10° = Maaln 300.7
% = | I . with 5;3 nat 1886183
£ WE PedNorm  1.17e+04 + 4.61e+ u
| s 10 : reatean 1 assacoo | Tested on first 4 ASU’s
| : collimator | resi 3341 £0008
£ ok single cell | imuy =0
. problem with 5% : under
J - investigation
i 1
brid[26]
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On interconnection: alternative solutions

“Real” but flat connector

To replace the interconnection kaptons
on top of board

Height : 1.5 mm (female)
1.27 — 1.5mm (male)
Pin distance 1 mm

| ] I | HH 4 { K& & + H H H F d T
EECEEEELE N R E

Breton/Maalmi/Jeglot
https://www.gradconn.com/Products/BoardToBoard/MatingHalves/BB02-YN/BB02-WF ‘

Note that connector is compatible for mounting on existing (BGA type) PCB

Studies on connectors also carried out at LLR (J. Nanni) and LPNHE (R. Cornat)

Expected delivery: Beginning December (1000 units)

Vincent.Boudry@in2p3.fr WP14.3.1 | AIDA-2020 WP13 F2F Meeting | 10/01/2019 | CERN 23/23


mailto:Vincent.Boudry@in2p3.fr

	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19
	Diapo 20
	Diapo 21
	Diapo 22
	Diapo 23

