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gas distribution

features -
. and

17 Fed 2005

NS

Pad-plane:

= All issues obzerved before were
solved similar to TRO-5TD

#= 4 prs are secured for the first chmbs_

/—’ 2118
e #om flat cables to connectars

< problems

- not gas tight
- no control on the wire tension
- had to be disassembled

17 Fen 2005

TR staius

E
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RD2D chambers
@ mCBM May 2025

i edge ted to the
ber su Mechanical
ation in the wire is visible

— 4 anode wire samples were extracted from the 2 chambers
— all 8 wire ends were optically inspected and they all show very similar features
- the affected region was consistently measured around 160 pm.

2509715

Conditions for the filter design :

- cut frequencies on the HVY line above 10 =
1/2nRC)
— tension drop at high currents (R lne / U)

R =5.1kQ C = 36nF

Q=2kVx36nF=T72pC

I= T2 pC 0.2 ms =360 mA

Previous tests showed that a current of 20mA
can destroy an anode

GSI - Bucharest
J50EE TRDZD @ mCEM - May 2025 1E
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From Alexandru Bercuci @

To Claudiu Schiaua @, Mihai Petrovici &, Mariana Petris &,

7i15/25,11:43

Laura Radulescu &, Alexandru Bercuci &

Subject Re: Fwd: TRD2D strategy

paper, but | really think the time was not wasted as they are now easy to refer to
as POVs of out group members.

First : The list of designs which are now supported by different members of our
group are;

I(DTRDZD—}’-\ : version from the TDR Addendum, with HC EW (Mihai) and light EW
(Laura). Mounting from EW

2. TRD2D-B : new version, close to the TDR Addendum but with "improved"
glueing technology for anode wires and mounting from PP. No constrains on
the EW (Claudiu / Andrei)

3. TRD-STD with 2D PP : using the mechanical design and assembly
technology of TRD-STD and the 2D read-out. Mounting from PP (Alex / Laura)

=

ber design updates

1. Flexible, parallel wire planes installation for preduction.

2. Epoxy glue is applied without mechanical pressure (ledge). This
allow the position of the wire to be defined ONLY by the wire comb.
The friction F and epoxy pressure gradients P forces are avoided !

3. Solid anchering of the wire on the ledge using the full wire
circumference.

4. Flexible stopper installed before combining the two assembly to
allow for HV insulation at the end.

anode -

BEFORE AFTER W

ol cathode |
wire plane

411775 TRDZDO design updates

L& om previous 3 prototypes
%’# guiding principles

1. Entrance window — rigid, high, non-uniform
¥-ray absorption;

2 Pad-plane — flat-cables soldered directly on
the pad plane, costly, high error rate and prone
o electrical shorts (after gluing). Deformation of
pad surface due to soldering heat;

3. Ga s —Prone to large gas leakages,
cumbersome design, fitted to &mm pipes (Emm
on TRD-5TDY);

4. Small material budget of the chamber ~ good g Stronger, fewer &
for physics but too light to withstand the 3
(cathode) wire pull during assembly;

more compact components
with minimal impact en the material budget [3.4,6];

5. Assembly procedure — improvised,
nolerronecus alignment of components,
nolerroneous gluing procedures (gas leaks);

2_No critical modifications wrt. the TDR Addendum
version [2,4];

T . H H 3. Designed around the technology of assembly
&. Wire installation — susceptible to wire- {devices, gluing, QA} for production [5,6.7];
misalignment, loss of tension, impossible to fix ’ & Lt il o}

R G A ATO, 4. Full integration with TRD-STD wrt. gas services

i } HH H {same flow resistivity) and TR detection [1,3];
7-Wire QA [tension and position) — relying on a

= 20 year old technology (legacy of ALICE TRD)
used in new circumstances.

5. New [wire, gas) QA [13,7T].

rance window (EW) and
The gas inlet

1. The EW copies the solution of the TRD-STD tg
provide the same TR absorption/shadowing
pattern and similar gas flow resistivity for
integration in the same daisy chain gas system.
2. EW production will be done on the same
device @ Muenster Uni.

v

3. Gas inlet is compatible with TRD-5TD.

4. Gas inlet is used in the alignment of
components (similar TRD-STD)

5. Improves on the TRD-STD seolution as it is not
puncturing the PP.

15/01/26

FAIR-RO TRD2D status 4



2. High precision
standardized pin

Thanks to
PROPLASTIC Company

bly : Tools and procedures

///49,

INSTALLED ON THE VACUUM TABLE / ¢

iglthe TRD-STD assembly procedure

3. Same system used
to align all (3) ledges.

TRD2D
Tools and procedures

— Assuring proper wire tension and position is mandatary
during chamber assembly

— The e develoged for ALICE-TRD construction needs major
rework. Industry collaboration failed.

= Uni Muenster efforts 1o build a new. reliasls tool based an
industry standards were joined by the Bucharest team.

— A prototype for the analog stage was develaped and
successfuly tested in real conditions.

— Positions and wire tensions for both anode and cathode
electrodes were measured.

e wire
parl

Frinciples of gluing

1. Gas tightness

— even distrizution of glue
3. Thickness of the glue i
~ alignment of various . =~

o ity of the glue layer lof the yer
- air bubbles density nent by wsing calbrated
2. Mechanical strength > kpacer €

echnology
- Calibrate the amount

ne, &t design leved, the thickness

B Ap_plma.tion [on the ebjeet)
—{ By prezsure dispenser
sing different dispensers heads !

working parts of the her . Distribute jon the surface)
— material budget | =2 By inear dive
s Ead
S ;/ — The spacers are used in
! s construction.
! / ~ Diameter 2mm x Height 170pm

i d — Self adhesion |ayer for easy
f ! installation an the supporn.

e RPC |

LT

~ Calibration of epoxy width é

probing traces left by different
dispenser heads sandwiched at
170pm spacing.

0.5l delewent! 2 315.0%-ar

1-C]| L84 g- proCesses-m-C Ram

.

anode wire oscillation
f= 266 Hz @ 50 cN

[ 3

| 1 Pl
P | - = 20mé cathod
a|'|J|1|H' AN
AL A L
TRIRARATANATRYA] '
61 R R PR
2R (Y ity P

5 ' 1 14K}, Vit Bl cathode wire oscillation
Fl |' i | f= 138 Hz @ 100 eN

Fl l 8 & k) 2 il B [ v

pasiilon (mm)

— The Wire QA analog proiotype is operational.

— For the chamber prototype the QA will be done manually. The data processing and the digital part exists {Uni Muenster],
but they will be imegrated n the future.

ent’23101#2-elecronic-imegration
ent'23391) ate

TEDZD design updates

11775 TEDZD desizn updates

15/01/26
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| ethods procedures and productlon

. Thanks to
Cosmic Rays group (IFIN-HH)

T e
& »;2,_‘;, ;,J.r\g
7
oy

; ACk
y JoNE

..........

Construction of the EW | /R T T T AT | e
frame in Bucharest B — -

4 EW produced in Muenster and
personally transported to Bucharest

FAIR RO TRD2D status 6
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1. ASIC - FASP Production

— Test production (0.2k) / wire bonding > 90% dice

(+bonding) efficiency (mCBM 21-24)

— Test production (0.5K) / flip-chip bonding (mCBM 25)

- ~ 80% bonding efficiency (first batch)

- ~50% bonding efficiency (second batch) I ,2

2. ASIC Engineering run
- ~200% (17k) of the CBM demand

3. New concept ASIC bonding

- New substrate + wire bondina (correlated with changes

in the pad-plane)

FASP based FEB

1‘8;

ROW (pad)

16

20

30

40

50

&0

70

__/) T sy 0020202020200
- design ready J” 53,‘?’,,’2’2‘,’3,7 ; Wed Feb 19 12:59:49 2028 . ook pach
- engineering in progress (Hybrid Swiss)
— production and testing Q1/26
4. FEB updates @S S
- reduced component cluttering S o Qg
: Q2 T
~ increased redundancy 5 S Flat cable TS
o ) >
improvements in DAQ (CDR) a e
15/01/26 FAIR-RO TRD2D status 7



BM 24/25 alighment
erence for TRD performance

esolution Trk Hit
[STSIU2]

{Run 36047

resolution Trk - Hit
[STSIUO & U1]
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residuals
xHﬂ o xTrk

®l=e 3 5T5 hit tracks to generate references

®5tudy Hit — Trk resaduals for measurements and MC
~ residual mis-alignment &=« 30.7 pm
- [3604]Ex = 50506 pm:  [MC]Ix = 4717 pm; +7% difference 1!
- systematic effects in the mCEM data reco visible !

X rasalution 20 [Trd2d]

1 P s

Pindt 551§ 3

Ry~ Ty (4]

¥ rasolution 20 Trd [ ]

5 F
A g T T TR
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IR |on FEE / read-out
|

g M
EH e

 systematic
p. (T

® The =ystem is ready to place side-by-side the mode! world of MC paints with the #real_data driven,
reconstructed tracks world.

T

® For clarity, only one type of TRDZ2D hits are shown [nRC sz4)

rr AT VsAREL,

* Observed TRO2D systematic effects range is described by MC.
® The data is richer in “features™ !

A

§

[~ Piet = Tr [HS0A] — Pl = Pl W] |

&
=

[t
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6 1K, - ¥ fum)

L]

Systematic effects |~

[ TROZD @ CEN, 35t Lanzhon, Chine
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CBM Collaboration Meeting

Visit to the ICSI

- _ i th
TRD2D status — parallel meeting, 45" CBM CM To asses the gas system construction for RPC and TRD

https://indico.gsi.de/event/21761/

- TRD2D status — Technical Board, 45" CBM CM
https://indico.gsi.de/event/19975/contributions/86898/

ALl

- TRD2D status — plenary meeting, 46" CBM CM
https://indico.gsi.de/event/20881/contributions/92720/

L é

=

Students

- Lucian Simion (Uni Politehni
Summer student
Jul — Sep 2025
https://indico.nipne.ro/event/4.

- Livia llie (Physics Faculty)
Master student
Oct. 2025 -

Visit to the Uni Muenster
To asses the synergies of the

CBM Technical Board TRD-2D and TRD-STD projects

- TRD2D @ mCBMZ25 investigations of the May campaign accident.
16™ Sept 2025 https://indico.gsi.de/event/23109/

- TRD2D design updates, production preparation. To asses the status of RPC and TRD projects run in IFIN-HH
4" November 2025 https://indico.gsi.de/event/23368/ https://indico.nipne.ro/event/432/

15/01/26 FAIR-RO TRD2D status 10
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