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The TPC was (switched-, dynamically-, or) 
trigger-gated by Pep4, Delphi, Aleph, Alice 
and others, since this was allowed by the 
trigger frequency, and will be so at the 
ILC as the time structure for bunch-
crossing is OK.  For CEPC and FCCee the 
trigger would always be ``ON´´, so this 
won‘t work. What about a passive gate?  
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Date: Wed, 14 Jun 2023 11:54:09 +0200 (CEST)
From: Ronald Dean Settles <settles@mpp.mpg.de> 
To: Peter Kluit <s01@nikhef.nl> 
Subject: gate 
 
 
Hi Peter, 
            I've been thinking a bit about our gating issue, and it seems 
to me that the problem is solved with your sugestion of a doublegrid. The 
reference you give on page 32 of your lcws2023 talk, namely the slides you 
showed at the lctpc wp meeting #326, give the details of that work. 
             The reason that I believe this relates to the gating study 
that was done for the Aleph TPC. The bottom line is on page 152 (attached to 
this email) of the "Aleph Handbook".  As you know, the Aleph TPC had wire grids. 
That plot shows that, with a gatinggrid voltage of 40 volts, the transparency of 
electrons would be about 70% and for ions wold be zero percent. The reason is 
that electrons with an omegatau of 5 or 10 follow the Bfield lines, while ions 
with an omegatau of zero follow the Efield lines (as you know). 
              Of course all of this just said is idealized, and some fraction of 
the ions would pass through. But the discussion shows the principle. I called 
this way of running at LEP a "DC grid", while for Aleph we switched the grid on 
according to the beam structure (an "AC grid") and if there was a trigger. These 
names are not official and just my way of thinking about things. 
               Anyway, the bottom line is on your slide 32: "With a hole size of 
25microns an IBF of 3 10 ‐4 can be achieved and the value for IBF*Gain (2000) 
would be 0.6" is rather good news for (DC) gating at CEPC and FCCee. 
                A problem I would like to understand better for a pixel TPC is 
the cooling. At Aleph we had to cool about 100 watts per square meter (with only 
the preamps on the endplate), while for the pixel TPC 
with essentially to whole readout  on the endplate, one must cool one or two 
orders of magnitue more... 
                           Cheers, 
                                     Ron 

Email to Peter last year
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We just heard about Peter‘s 
double grid.  A  measurement with 
the Aleph TPC which confirms this 
idea. The plot from the “Aleph 
Handbook” shows that, with a 
gating grid voltage of 40 volts, the 
transparency of electrons would be 
about 70% and for ions would be 
0%... A closed gate would allow, in 
principle, the electons to poss (B 
field), but not the ions (E field), 
In practice some ions pass. 
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Others have had a similar thought.
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Examples of TPC 
backgrounds and 
distortion calibration 
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STAR TPC Review 2009
talk by Gene Van Buren

(the question was whether 
the TPC could continue for 
the next physics run)

Fieldcage shorts,`Gridleak´ (due to misaligned gate grid)., etc.
Conclusion: learned how to correct the distortions,.



Alice TPC Review
Short Summary

2024-01-15 TPC dscussion at ILD meeingi 8

The ALICE Review of TPC Distortions
17-November-2016
Attending: Gigi Rolandi, Leszek Ropelewski, Fabio Sauli, Ron Settles, Jim Thomas, 
Rob Veenhof, Howard Wieman, with Jamie Dunlop attending on behalf of LHCC;
Harald Appelshauser, Chilo Garabatos, Jens Wiechula, Robert Munzer, Peter 
Braun-Munzinger, Ruben Shahoyan, Werner Riegler, Marian Ivanov, Luciano Musa, 
KaiSchweda from ALICE
Conclusions:
It is not possible at this time to locate, precisely, the source of 
distortions.  However, this does not affect the collaborations ability to 
properly calibrate and analyze Run 2 data.  The calibrations procedures 
are very good and very well done.  The distortions can be removed from 
the data with high precision.
The local sources of spacecharge which distort the tracks in the TPC are 
most likely due to the construction of the wire chamber readout modules.   
A similar problem is not expected for the upgraded GEM modules 
because the GEM foil readout chambers will utilize entirely different 
construction techniques.   The GEM ROCs will almost certainly have their 
own problems, which will require attention from the experts, but not 
these problems.
In brief, the problems reported here are being expertly addressed by 
the collaboration and they will not affect Run 3.
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Model parameters for 
track trajectory 
from fit (see above)
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Distortion corrections for STAR and 
ALICE didn‘t require the precision 
needed for e+e- data, while for Aleph 
they did (to ca. 50 microns or less). 

Graham Wilson has also presented 
ideas for calibration using measured 
phyics quantatives, not only Z-> mumu, 
for detector calibration and also for 
measuring the center-of-mass energy, 
if I understood  correctly.
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Background removal
(this picture from the ILD LoI)

arxiv:1006.3396v1
study  by Steve Aplin
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Preceeding talk by Peter:
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Talk by Daniel at SW Analysis meeting
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CONCLUSION
I believe it can: A passive gate should work.  Needs 
simulation to understand  space-charge distortions, 
which can be corrected for, and needs R&D to find 
and solve problems for a Pixel TPC.  


