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1. Electric fields



ρcoating , εcoating, hcoat , W , L

HV

ρplate , εplate , hplate , W , L
0

V(t,x,y)?

E?

Rmeas ~50Ω

ρgap , εgap , hgap , W , L

0
Q(t,x,y)?

x

y

z

I(t,x,y,z) 
(=qe vd dN/dz(x,y,z,t))

(height)

(width)

(length)

BWava~1/Δtava

(=∫V(t,x,y)/R dt)

output input
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1) Field distribution (low rates)

Resistive

t

Rgap

V0 Cgap

V0

E0? E0?

Rgap Cgap

Rplate Cplate

E0? E0?

gapgapplate

plate

h

V

CC

C
E 0

0



gapgapplategap

gap

h

V

h

V

RR

R
E 00

0 




E0?

E0?

Resistive+coated

E0?

gaph

V
E 0

0 

Rgap

Cgap

Rcoat,b

CplateRplate

Rcoat,s

Ccoat

E0?

gapgapplate

plate

h

V

CC

C
E 0

0




E0?

gapgapplategap

gap

h

V

h

V

RR

R
E 00

0 


Rgap
Refers to dark current in the gap, whatever

the origin, so Rgap~V0/Idark.
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1) Field distribution (high rates)

‘cell model’ [Abb04]
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voltage drop in stationary 

conditions (DC limit)

(Montecarlo results) [Gon06]
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More sophisticated attempts:

Campbell theorem for shot noise

(1910):

no dependence on the area A 

influenced by each avalanche!

if we further assume that:

~true for saturated-avalanche RPC  
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depends on average field. Good

approximation for saturated-

avalanche RPCs.

1) Field distribution (high rates) (analytical results) [Gon06]

A solution for exponential multiplication

in μ-well given in [Mor15], and it also 

seems to work!. Also at this workshop.

Attempts to generalize:

[Lipp06]: avoid circuit, use quasi-static

approximation, epsilon f-independent.

τ = 𝑅𝑝𝑙𝑎𝑡𝑒 𝐶𝑔𝑎𝑝 + 𝐶𝑝𝑙𝑎𝑡𝑒

[Bil09]: solve electrostatic problem.

[Gon09]: use glass response function.



2. Induced signals
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some particular limits

2) Induced signals
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2) Induced signals. Limiting cases



3. Transmitted signals



3) Signal transmission

(long structures*)

V

0

Cgap

Cm
Lo

Lm

Cgap+- q(t)

sreflectiontNv
hC

C

RZ

RT
tI

sreflectiontNv
h

T
tI

d

gapgap

m

c

ctmeas

d

gap

mainmeas



























)(
1

2
)(

)(
1

2
)(

.

,

Normal

sreflectiontNv
C

C

h
tNf

T

C

C

RZ

RT
tI

sreflectiontNv
C

C

h

T
tNf

C

C

RZ

RT
tI

d

gapgap

m

c

ctmeas

d

gapgap

m

c

mainmeans



























)(
'1

))((
2'2

)(

)(
'1

2
))((

'2
)(

,

,

dispersive term due to the presence

of insulators (modal dispersion).
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but compensation possible!

[Wer02], [Gon11]
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R decreasing

A popular way to make use of the 

‘DC model’: RPCs.


