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> Status of the TRD2D from the last CM

» Chamber assembly line
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» Front-End Electronics (FEE)
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> full read-out module
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etc

> chamber elements

> QA tests, production acceptance tests,
> FEE
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" TRD2D wire installatiGnpiiiic
siils @ 2439 Cyl 63 (J

IChamber components I
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Wire tension measuring
device (ALICE TRD)

Vi A \ R ATl
I Small and versatile Winding frame I MAIN RAIL

L E
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'_‘ Motivatio

HPZD) garformzarncas

Conseguences of Anode Wire Identification

- Position resolution
- Energy systematics
- T|me amsochromuty
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-800  Region of single wire signals Region of
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Entrance window component e
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LAl
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NS é ady

Putting things
together

Anode / Cathode wires
winding, installing,
aligning, tension QA

Next slides for the details

| Backpanel assembly |
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Wirelirie Inirastrucire
) 110w

The wire'comb usediERaligRhENVIEs to the
esignedpitch of
SEMInNeRcAN OUCSKERcSmm foranodes.

0
U
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wire tension vs. wire number

= 06
s
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S 05—
o C
£ n
B " [ ] .Il_-‘!--lw l‘ - P kL
04— ®
: 4]
~ = .
0.3
21 Anode wire tension measured
0 — | o Fen7ue-1000 on the winding frame with wire
L. L B File ID 8 (thr = 100.00) comb installed. ] )
The new, smaller and optimized e -~ Frame deformation is not
winding frame - visible.
on the machine used previously Oiu (|) L \2|0 L 4\0| | \6\0 L \8|0\ | |1(\)0| | \12\0\ | \14\.0\ | I1E‘;0‘ |
for producing 25% of ALICE-TRD detectors wire number
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- cont ‘
A miciometer preciSjion

e

ppositioning device wWrt wi
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MEN I _Io)

athode; eleCiioEts

ROTATION ALIGN.

R |

RIGHT coTner

Matching the wire-to-
pin relative position
using the LEFT and
the RIGHT corners
(normal camera
focus).

v Aligning|"
holeslplns

f
rrrrr

TRANSLATION ALGN.

Matching the designed wire-
to-pin relative position for the
RIGHT corner (normal

camera focus).

#) The few tenths of microns
dleviation can be also induced by
a slightly off-normal camera
Image
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PRODUCTION CHAMBER DESIGN

& .
n

& .
n
. -

cathode Be wires
anocde WIAU wires

—I— camera normal

) alignment pin

.I"

e
LT N

cathode ledge

anode ledge

copper strip

TRANSLATION ALGN.

Aligning one corner of the chamber to
the designed configuration of A and K
wires to the alighing pins

(close to normal camera focus).
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@ WO S T TION ALISMNMENT for

o anode electiiues

The optical A wire-to-chamber alignment procedure is iterated until :
— the LEFT corner wire to pin relative positioning match the design [Slide 9].
— the LEFT corner matches the right corner conflguratlon

16/09/2024 TRD2D status 10



Wire Tension [N]

Cathode wire tension

glued on the chamber support.

1.6

1.4

1.2

08

0.6

0.4

0.2

Qesomes lo qumeenins woebe o 14 0o | g 111
100 150 200 250 300 350
Wire Number

[
(2]
o

— Deviations larger than 10% of the nominal
value are observed but not wrt deformed.

— Chamber frame deformation are visible.

— Some values are not correctly estimated
due to wrong settings

Wire Tension [N]

Anode wire tension
glued on the chamber support + K wires.

0.55\— .
: oy @ [ ] e ] ogn
- .O.. S *'.o-“ . . oq.-- d Pou
05 4" 0 g%eme LR L K W PLERRRE T S e
e e e
L s " . e a ° ee
— L .
0.457 . ¢« o o o o.
: [ . L e
0.4— o ¢
B .
0.35— e Epsilon <=0.10
B ®
L e Epsilon>0.10
03—
M ‘ 111 ‘ 111 | 11| ‘ I ‘ [ — | 11 1 | 11| ‘ [ — ‘ [ — |
0 20 40 60 80 100 120 140 160 180
Wire Number

— Deviations larger than 10% of the nominal
value are observed especially in the middle.
Need inspection

— Chamber frame deformation are less
visible.

- Repeated measurements with various
systematics confirm the observation.

16/09/2024
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l‘ 3 QA testeiione E CTIVITR NI ESTIOIIES
cem of the pad= Jane PP

- ALICE TRD technology used to solder directly flat-
cables on the PP. (A I N Y
- The operation can be executed only MANUALLY by '

dedicated personnel. I epasl iy I Fr P00y |
- Connectivity and shorts for each channel tested by
manufacturer, in-house upon receiving, and during jpmpmpey- g ) VS P I PR R QN RR L

various steps of the montage.

b

|
'-i/sﬂ‘.,  EEEEEEEEEEEE N

Lo

\
049 L'\\\, A

I rl.l......l..l..l.l-

P gy 4 1 0 0 0 0 0 0 0 0 0 0 0 0 ol

.

- After gluing the PP on the honeycomb support some
shorts are visible (marked in RED).

— The issue is under investigation

- A critical decision was taken to upgrade to connector
interface. Possible delays in the project milestones.

- New PP design is ready. Manufacturer and
technology are being identified.

16/09/2024 TRD2D status



PN TRD2D FE
setup fox IlJJJ oeriormzarnce tesis @ mCS)Y
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- 15 FEBs were
successfully
installed on the
TRD2D prototype @
mCBM in May.
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- The Ni-Ni data
taking was still
missed.
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— The U beam from F
June did not yield as §
expected (fast
extraction only)
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- Only basic tests
with pulser and *°Fe
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FASP 5144 ¢ch 3
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1. The final chamber assembly line was realized and
first chamber was produced.

b) Hick-ups identified during wire installation
c) Pad-plane design modified

2. The final FEB was installed at mCBM
a) Full acceptance / fully integrated in CBM
b) FEE calibration in progress
c) HW issues with FASP chip testing and chO

3. Significant steps from R&D to Production were made for
both chamber and FEE

4. Unexpected delays observed in chamber production.
5. A chain of unfortunate events delayed full tests of FEB.
6. A new diploma student (Madalina) joined us for a
possible longer time.

a) High spatial precision in chamber assembly reached.

The group

V. Aprodu,

A. Bercuci,

G. Caragheorgheopol,
V. Catanescu,
A. Herghelegiu,
A. Naziru ,

M. Petris,

M. Petrovici,

A. Radu,

L. Radulescu,
C. Schiaua,

M. State,

G. Stoian

16/09/2024 TRD2D status
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NuPECC Long Rangé Plane 2024 .

- :identifyihg opporfunities and priorities for nuclear science in Europe for the next 10 - 15 jrears
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+ Full exploitation of the novel research opportunities as progs \\ J
the APPA, CBM, NUSTAR and PANDA collaborations.  Bpad

» Realization of First Science+ uniil 2028 followed by the
APPA cave and the Super-FRS low-energy branch.

from Executive Summary (draft as of April 2024)
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BACKUP
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he filter box design components/characteristics were identified

— all components available in house

- final version with 1A + 1D + pulser

— a major design decision was to drop connectors (75E/ch) from

Requirements;
* Radiation tolerant;

« connect TRD2D to patch panel location: the filter box in favor of a multi-purpose patch panel 1pc/ly
* Small size up to 6 pcs./chamber (4A+D+K). (] ﬁl [} '.m"“ ]
p ( ) TTE—J Ch c5 <6 |%gg§ gg%‘ C14 c15 16 7???

Proposed solution;
* Cable : DRAKA HTC 50-1-1;

W (. | W
«  Connector : LEMO FFR.05.403.LLAE.141. THEEEEE 'R

HV filter box:

Integrated in the mechanical structure;
* 18(!) x 60(!) x 120 mm*

Easy access and repair; The HV routing

RJ45 connector for DCS on-board facility; — & Proposal for a patch panel/layer can be made to the group

- Pulser calibration: — the routing/connectivity from the source to the detector was
SMD discreet components for filters investigated and need coordination with group and experiment

* Values defined based on current — a price/channel was identified out of which 50% is in connectivit)
* Components identified on the market — TRD2D require 80 chs which do not pack nicely in 48 / unit.
Design in progress; Some synergy must be found for optimization.

* Components procurement in progress

Radiation tolerance
- DRAKA cable + LEMO (75E/ch) are OK (expensive and scarce)
— SHV (40E/ch) being tested for
— Local LV — HV sources are also being investigated

16/09/2024 TRD2D status 19



Relative anode wire position measured on the

winding frame with wire comb installed.

- Measurement repeated 3 times to check for

the systematic effects in measuring device.

— Deviations larger than 100 um are

confirmed by repeated measurements

[}
[

|

B File 1D (thr)

wire position

Relative cathode wire position glued on the

chamber support.

- Deviations larger than 100 um wrt the
neighbors are observed (blue).
- Some systematic effects are visible after
gluing (red).

A position [u m]

wire position
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