
50%
FWHMP

10%

90%

tR

tflattop = FWHMP − 1
2 (FWHMR + FWHMF )

t

tE(3) = FWHMP + 3−
√

2 ln 2
1.6869 (tR + tF )

−3σR−2σR−σR 3σF2σFσF

Figure 1: OPAL Gauss-Flattop-Distribution

1 Flattop Distribution

Figure 1 depicts parameters needed to specify a Gauss-Flattop distribution in
OPAL where c stands for cutoff, P for pulse, R for rise and F for fall. A Gauss-
Flattop distribution is defined as half a Gauss plus a uniform (flat-top) part plus
half a Gauss with the parameters σR, σF and tflattop. For practical reasons we
replace these three parameters with the following measurable parameters

tR =

(√
2 ln (10)−

√
2 ln

(
10
9

))
σR = 1.6869σR, tF = 1.6869σF and

FWHMP = tflattop +
√

2 ln 2(σR + σL).

The emission time (tE) with a given cutoff c in terms of input parameters is
given by

tE(c) = FWHMP −
1
2

FWHMR −
1
2

FWHMF + cσR + cσF

= FWHMP +
c−
√

2 ln 2
1.6869

(tR + tF ).

In OPAL this distribution can be specified by the following distribution com-
mand (thermal emittance enabled)

Dist1:DISTRIBUTION, DISTRIBUTION = "GUNGAUSSFLATTOPTH",
sigmax = 0.000275 * 2., sigmapx = 0.0, corrx = 0.0,
sigmay = 0.000275 * 2., sigmapy = 0.0, corry = 0.0,
sigmat = 0.0, pt = 0.0, sigmapt = 0.0, corrt = 0.0,
tRise = 0.7e-12, tFall = 0.7e-12, tPulseFWHM = 9.9e-12,
ekin = 0.63, NBIN = 50, DEBIN = 80;

where tRise (tR, olive in Figure 1), tFall and tPulseFWHM (FWHMP , red in
Figure 1) in seconds [s] define the shape of the Gauss-Flattop distribution. The
default cutoff is 3.0. This can be changed by adding e.g. cutoff = 4.0 to the
distribution command.


