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ZAROGOZA measurements in Xe — TMA mixtures
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Transfer rates (reminding)
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f f f A* + B —> A + B+ + e : collisional ionisation,
pC Bid + p(l—C) At i rad

A* + A > A,+ + e : homonuclear associative ionisation,

r = TA*B TA*A TA*
nc for + 15 + p—c) for + 12 N 1 A* > A+vy:radiative decay
A*B A*A - Y R e .
_ C + a; _ aC + a4
A*- B A*- A A*- y r(c) = e r(c) - y“ 1_0)
p: dimensionless pressure, p,, = p X 1 atm excimer parameter
c: concentration of the quencher gas Unphysical results with excimers !!!
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Update on transfer model
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¢ Models do not describe the drop on
transfer rates at high TMA
concentrations !

*»Also seen Paco’s data (see next slides)
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a,, a,, a5 : positive values
a, : negative (represents the drop on transfer)

c? dependence of a,
Three-body interactions !?7?!
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Valadity of the proposed transfer model

o .
*FE' 0.28

¢ All the fits using the proposed model 5 o 10Dbar ]
o, : - - % 024} 8 bar ° i
«* It describes transfer curves sufficiently well = S bar
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% BUT; a, and a; negative at higher pressures 02} 1.bar
than 5 bar 018}
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o ric) = & S +a,c?
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¢ 3 — body interactions only happen for large TMA fractions at low pressures ??7?

¢ Should be checked, with gain measurements at large TMA concentrations at high pressures

“ What is the physical meaning of a, parameter, which mechanism(s) leads to drop on
transfer curve; in progress.
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PACO’s measurements (reminding earlier calculations)
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http://arxiv.org/abs/1201.3012v1

Fits of the transfer rates extracted from Paco’s data
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¢ Drops at large quencer fractions (beyond =%05), seen also in Xe — TMA mixtures at 1 bar,

C + a - . . .
@ r(c) = H +a,c® does not give physical results; negative values for fit parameters,
+ 2

¢ Fits at low quencher percentages are poor, no experimental gain data below %2,

<% What is the reason of lower transfer rates for smaller gap distance 7?7
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Electric field correction in MMs

s ““... the field in a Micromegas is actually
smaller than the voltage difference divided by
the gap. The difference is larger in the 25

micron than in the 50 micron chamber ...”
(Disscussion with Rob Veenhof, 8 Mar 2013)

s A simple example to see: decrease given
electric field data by 0.95 of 25 um chamber,

¢ Fitted experimental data again to find
transfer rates,

¢ Overlapping of transfer rates for both two
different gap distances,

¢ But, still missing e—field of 50 um chamber
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“* Real calculations with ANSYS in progress ...

RD51 Mini Week, 22 — 24 April 2013, CERN

8/18



A\

RAKOW measu rements
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Transfer rates in Ar — CO, mixtures

«* Now, we have transfer rates from 1%
to 30% CO, in Ar — CO, mixtures

 Almost flat at lowest CO, fraction

+» Transfer rates always drop in 30 %
CO, mixtures at high pressure (1.75 atm)

¢ Only proposed 3 parameter fit function
describes the transfer data

+¢ Sign of three — body interactions ?

s Error bands will be drawn

s Great agreement with earlier
extracted transfer rates (blue circles),
given in our Penning paper (details in
the next slides), using measured data of
the same author !!!

RD51 Mini Week, 22 — 24 April 2013, CERN

Transfter rate

06

0551

0.5

0.45

04

0.35

03

025

02

70% Ar - 30% CO,

@

94.27% Ar - 5.73% CO,

_}/{,/é—ﬂ

@r,=24um 1 =125cm
@r,=50um 1 =125cm
@r,=25um r1,=0.67 cm
99% Ar - 1% CO,
5 L% @ 00—
Pressure [atm]
4P 2
r(p) = + 83 P
P+ a,

10/18



Concentration dependence of transfer rates

; 055 0.39 atm 4 ossk0.78 atm
< Three parameter fit = | |
function describe the rates { osf
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4 01fF

1 005

< Not taken into account £,,| 117w loal 1750 =
very small differences of & o5
the pressures
*» More detailed analysis
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T i e st s s e YR EE SV T e rsrrssE PR N

CO, fraction [%] CO, fraction [%]

RD51 Mini Week, 22 — 24 April 2013, CERN 11/18



Importance of the ne

*| Ar—CO2 at 1070 hPa.

Transfer rate
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| Large uncertainty
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01f

Published |
[O. Sahin et al. JINST P05002 (2010) 1-30]
FE S e s s T s st R T v s

CO, fraction [%]

005

< No photon feedback term used,
% 1.06 gain scaling factor,

< Unphysical fit at low CO, concentrations
and wide error band at high percentages
(lack of experimental data at low and high fractions !!!)

% [T.Z. Kowalski et al.NIM A 323 (1992) 289-293]
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CO, fraction [%]
Pressure scaling for 1.17 atm transfer rates

to put them on the plot,
Narrow error band both at low and high
CO, percentages,

All the fit parameters are physical,
relevant to learn about radiative transfers

(a3 / a, was negative in earlier fit, plot on the left)
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Application of transfer rates
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% MMs like simple geometry, 1% to large CO, concentrations (Magboltz 9.0.1),

¢ Possible to separate ionisation mechanisms contributing to total gain,

* High precision at low CO, fractions with updated transfer rates (plot on the right) ,
¢ Highest Penning transfer around 1% CO,, maximum on total gas gain = 3% CO,,

¢ Should be confirmed, measurements with MMs in Ar — CO, mixtures ???
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Feedback parameters of recent Krakow measurements
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Measurements in Ar 80 % - CO, 20 % mixtures
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+» Feedback term and gain calibration needed while fitting,
* Common scaling factor =~ 0.75 (yellow circles on the right plot),
+» Transfer rate found at 1.09 atm does not support earlier calculations,

«»» Peculiar trend of the rates, ideas ???
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Missing calculations and Wlshllst (Krakow)

 Will be useful to find transfer rates at low CO, & g
fractions with more accuracy,

 Similarly 4% CO, data will also be proper,

% Ar + 50 % CO, measurements in progress ,
(private communication with Tadeusz Z. Kowalski, 19 Apr)

¢ Hope to find decrease for uncertainties on transfer
rates beyond 30% CO,, also crucial to understand
pressure dependence of the transfers

+¢ Curious to see existence of 3 — body interactions if
really they are at large fraction of CO,

< Very important mixture for GEMs !!!

Next:

% Survey with Ar - CO, -
another important mixtures for GEMs !!!

¢ If possible:

3
10 E

2
105

IOE

8 800 mbar

0]

400 mbar o *

98% Ar — 2% CO,
Plotted by Rob Veenhof 3
Measurements from Krakow 3

1 1
—_ —_ = [38) [
=)} =] L]

Lo =
5+ +

anode

CF, mixtures; already have some measured data from Krakow,

+ Gain in Xe — TMA mixtures, cross — check would be very nice for MMs
% Gain in Ne - CO,, Ne — CO2 — N, and Ne — CF, mixtures for Alice people
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Missing calculations and Wishlist (Zaragoza)

* Measurements in Ar + 1.5% - 2.0%
TMA mixtures, at 1 — 10 bar pressures

< More information at Ilow TMA
percentages,

¢ Zaragoza group already made some
calculations for transfer rates:;
cross — check of the results will be useful

< Important mixture for TPCs
people !

Next:

10°

Gain

10° i

http://arxiv.org/pdf/1303.5790.pdf (22 Mar 2013)

& 1 bar
B 2 bar
¥ 3 bar
4+ 4 bar
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& 6 bar
7 bar [
& 8 bar [77”

®10 bar

4 9 bar | e W

i A

40

50 60 70 80 90 100 11E|]

Amplification field (kV/cm)

¢ Detailed error bars on gas gain are coming, more price calculations on transfer rates,

 Gain measurements higher than 10% TMA at high pressures (e.g. 2 t010 bar) could be nice

to be sure about 3 — body ionisation loses,

% Mentioned earlier, measurements in Ar — CO, would confirm our current knowledge
extracted from Krakow data; also would be useful to find gain maximums with simulation
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