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Motivation

Increase the realism of RPC simulations

« Better understanding of the electron swarm parameters in the typical RPC
gas mixture (Freon/iso-butane/SF6)

» Precise Avalanche statistics in a realistic way
« Transmission-line characteristics
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Experimental measurement: C,H,F,

Electron swarm coefficients in 1,1,1,2 tetrafluoroethane (R134a)
e J de Urquijo and its mixtures with Ar

I. de Urquijo'-®, A.M. Judrez', E. Basurto?, and J.L. Hernandez-Avila?
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Abstract. Using a pulsed Townsend techmique. we have measured the drift velocity, the longitudinal dif-
fusion coefficient and the effective ionisation coefficient of electrons in R134a and R134a-Ar over a wide
range of the density-reduced electric field intensity, E/N. Regarding the measurement of the electron drift
velocities and of the effective ionization coefficients, we have covered a wider range than that hitherto

C% Rg achieved for pure R134a. Both the electron drift velocity and the effective lonisation coefficient have been
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found in very good agreement with those published in the literature, covering a shorter range of E/N.

On the other hand, the swarm coefficients on R134a-Ar are, to the best of our knowledge, the first to be
AMP DO + PC puh!ished. It 1~ l.mped that these data will be of inter?st For the test/derivation Uf_electmn collision cross
e sections for this important hydrofluorccarbon gas, which s nowadays of great use in gaseous detectors,
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Brambring's expression

Aus dem Institut fiir Angewandte Physik der Universitdt Hamburg

Der Stromverlauf einer Elektronenlawine mit Diffusion

VYon
JORG BRAMBRING

Mit 2 Figuren im Text
( Eingegangen am 19. Mdrz 1964)

The electron current of an avalanche in a homogenous electric field is calculated taking
into account the influence of the diffusion of the electrons and the boundary effect of
the anode. The ionisation rate is assumed to be proportional to the current density.
The results are significant in measurements of electron diffusion and electron drift
velocities.
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Simulation in Magboltz

See my talk in the 10t RD51 collaboration meeting

We have some confusion about the difference between MC and SST solutions (left
figures). The original interpretation was given in Sakai’s paper while we don’t know
too much about Magboltz.

When simulating the typical RPC gas mixture (Freon/iso-butane/SF6), we have
observed a disagreement between measurement and Magboltz (right figures).

200
1 MC Solution i Magb0|t2 8.9.7
] o 100/ H H . g : :
150 4---:1 o s0/50 3 $eeedeccioces Peent 5 5 g . ! : R
— 1 A 20/80 q —_— 100 < : ' ' 1 . —
e 1 W 10/90 = B
= Hesiidting ¢ bl b S ]
§ 190] ' E T | e S| AT T ——, — il N S
s PR o3 £ 85/5/10, garfield++
s . — ﬁ/ =2 _ | ® 90/10/0,  garfield++
1 : MC solut|0n <_% 0 — 94.7/5/0.3, garfield++
] ~ E — 97/3/0, garfield++
0 0 100 200 300 400 500 600 700 800 900 1000 : : 100/0/0, garfield++
E/N[Td] : : ; *  85/5/10, Mangiarotti et al.
200 _ - : 0.02 : : 3 B 90/10/0, Colucci et al.
pll B T N . : 5' """""" [ (A A 94.7/5/0.3, Chiodini et al.
150 @ : : : ® 97/3/0, Coluccietal
— £ 0.020 q---eeeeenonannnnnnns pPLERCCCE SRR S B e
5 £ : : : 3 =
== 100 S, : i : e
= h he] 015 =ff--------- g B . ST O S O O O RO COr
= ] SRR R Sy | ;
= 50 ] : > : : :
2 = N R 0010 N J. ... : ; —
s | — 1 ; : '| RPC gas mixtures
°7 | SST solution | 7 : : ; ‘ : : |
i - - - - - ] 0.005 T T v T T T T T T T T T v 1
50 i : i H i i 7 40 50 60 70 80 90 100 110
(o] 400 600 800 1000 E[kv"cm]

E/N [Td]
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Simulation in Garfield++

1. Define a PPC. The working gas is pure Freon.

2. Simulate a number of avalanches with the class "AvalancheMicroscopic". The initial
electrons are generated at the same position.

3. Obtain the signal waveform from the cathode. The weighting field in garfield should
be modified .

4. Fit the signal waveform with Brambring's expression (Brambring J 1964 Z. Physik
179 532-8). The fitting parameters represent ve, alpha, dl

5. Compare the electron swarm coeffecients among different approaches

Anode £ d + Ad c
d =2mm
E = AV /(d +Ad)
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Signal waveforms and fitting results
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The purpose is to obtain
alpha*, Ve, DI from fit
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Ve [cm/ns]

Comparison for Ve

Urquijo’s expression:
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The difference in velocity may come from tetedy (v +aD)t+d
the definition of the electron transit time. e [4( /4Dt ) -1}




Comparison for Alpha™
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Conclusion

« AvalancheMicroscopic provides a precise simulation for the avalanche,
We would like to use this class for generating the avalanche statistics.

* We need high quality data of the RPC pure gas and mixtures.

« | am trying to reproduce similar figures in H. Schindler’s paper (NIMA
624 (2010) 78-84), but for RPC gas mixture.

e New results will come soon.

ThanKks for vour attention
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