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‘There was an explosion in the TPC’

Name
> 7 2008_run
> 03 Uli
e Discharge in the Field Cage HV i
SyStem (1 OO kV) ”ght aftel’ > '_'_f PadPlane_Daues
installation of the TPC in the o osn
cavern > :_; LHC_Interface
~ 5192
* Discharge across CO, gap? F }?? ! x|
I oo Y . 1 _4_7"f _____________________ 1
* Stay off for a few weeks - 2497 247
HV CENTRAL ELECTRODE
* Task force!
° “We have tO get to the bOttom Of >READOUT CHAMBERS READOUT CHAMBERS/44
this!” CO, : 156
. -
B _|BEAM _ _, BEAM | |
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A few water droplets...

* Resistor chain to power the Field Cage strips
to degrade the voltage is mounted on a
water-cooled Resistor Rod, which contained
residual water from cooling tests

* two close droplets got charged up to opposite
potentials...

* After fully commissioning the cooling, with
circulating water, the Field Cage was
operational again

. Uff!
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TPC operation during running

* Run 1: task force, getting to the bottom of many things
* HV, LV, readout, gas...

* Run 2: task force, getting to the bottom of many things
 HV, LV, readout, gas...

* Run 3: task force, getting to the bottom of many things
* HV, LV, readout, gas...

e tpc_ui tpc_pulser tpc_Iv tpc_fed A tpc_camera
Came Went Came Went Came Went Came  Went Camez  Went
Unack Ack Unack Unack Ack Unack| Unack Ack Unack| Unack Ack Unack| Unack Ack Unack
R -l 144
L] 7 so |58
tpc_dcs tpc_vhv tpc_temp tpc_cool tpc_fed C tpc_laser
Came  Went Came  Went Came Went Came Went Came  Went Came  Went

Unack Ack Unack| Unack Ack Unack| Unack Ack Unack| Unack Ack Unack| Unack Ack Unack| Unack Ack Unack
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But also improve and upgrade (“consolidate”)

Upgrade HV power Remove decoupling HV capacitors
supplies: independent (they store energy released in
channel sources, trip delay discharges and kill preamps
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Keep improving and upgrading

e Faster |

DDL link (2.125 Gb/s)

»

readout |
(RCU2) for
Run 2 |

Trigger, timing

Monitoring, Control

O T A A B

Until 2015:
P C h 3 nge th e » 2 parallel read-out branches

+ Read-out link DDL

gaS ba C k an d * Complex Read-out unit:

— RCU board (2 FPGAs)

forth —  DCS mezzanine card (1 FPGA)
—  SIU mezzanine card (1 FPGA)

* Susceptible to SEUs
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Run 2

DDL2 link (3.125 Gb/s)
. »
< »

Trigger, timing

Ll
Monitoring, Control

br BO

From 2016:

L]

.

Increase to 4 parallel read-out branches
Read-out link DDL2 with larger bandwidth
Use only 1 radiation tolerant FPGA

Double the readout performance for Pb-
Pb data taking



Upgrade for Run 3: streamline operation

IC interface ‘

Elinks 0-4
SAMPA channels 0-15

vy

Clock, reset, sync

Reference clock

Elinks 5-9
SAMPA channels 16-31
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Continuous readout

GEM-based chambers

Lots of firmware

Automatic trip recovery On-the-fly error resetting
FC: get to the bottom
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Summary of TPC operation during ~20 years

* Just like any other detector: get to the bottom, improve, upgrade,
consolidate

* i.e. try to get the best possible data and not be called at nights

* anyway, the offline calibrators made miracles with whatever data we
provided

* As TPC operators, we got used to be under the spotlight, but
fortunately the current DG doesn’t know us...

3.11.2026 TPC Operation in 10 min



	Slide 1
	Slide 2: ‘There was an explosion in the TPC’
	Slide 3: A few water droplets...
	Slide 4: TPC operation during running
	Slide 5: But also improve and upgrade (“consolidate”)
	Slide 6: Keep improving and upgrading
	Slide 7: Upgrade for Run 3: streamline operation
	Slide 8: Summary of TPC operation during ~20 years

