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• GF-CMCC to simulate photons emitted by PSI-laser collision
for the Proof of Principle experiment at SPS

• Photon flux downstream and above the interaction
point to guide the design of the detection system



input parameters for pop simulations

→ PSI beam:

ion: 207
82 Pb79+

mass: Mi = 193.687GeV/c2

transition energy and life-time: ~ω0 = 230.76 eV, τ0 = 74 ps

ion energy and its relative spread: Ei = 18.68908TeV, σEi /Ei = 3 · 10−4

relativistic Lorentz factor: γi = 96.287

number of ions per bunch: Ni = 2 · 108

geometric emittance: εx = εy = 2 · 10−8 mrad

r.m.s transverse beam size: σx = 1.051mm, σy = 1.171mm

r.m.s. bunch length σz = 12 cm

→ Laser:

Gaussian spatial and time profiles

angle w.r.t. the PSI beam: 2.6◦

photon energy and its relative spread: Eγ = 1.196 eV, σω/ω = 1.5 · 10−4

photon wavelength: λγ = 1037.03nm

pulse energy: Wl = 5.1mJ

r.m.s. transverse beam size at focus: σx = σy = 2mm

r.m.s. pulse length: ll = 1.1092mm

Simulation modes: laser at resonance or some σω below resonance



• Number of emitted photons per ion per shot, maximum one interaction per ion.
Results for laser at resonance and 2 σω below resonance

GF-CMCC code simulation method MC LUM
Nγ/Ni [%] laser at resonance without stimulated emission 17.36 17.5

with stimulated emission 12.1
Nγ/Ni [%] laser 2 σω below res without stimulated emission 11.65 11.7

with stimulated emission 8.25

• GF-CMCC output for laser at resonance and 2 σω below resonance

• from now on all the simulations performed with laser 2 σω below resonance (other
results obtainable rescaling the flux) and per shot4



sketch of ring detector

• ring detector out of the beam pipe (8 cm radius) for the photons dacaying in the
forward direction

• simulations in the following for r = 13 cm, dr = 1 cm and d = 5, 7, 9 m

• calculation of real number of photons and total energy in the ring: since the
emission is isotropic in the azimutal angle, it is possible to obtain the quantities in a

sector of the ring by simply dividing the total
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detector above the interaction point

• detector above the IP to detect visible photons
(energy between 1.7 and 3.2 eV), shape: square

• simulations in the following for h = 3 cm and l = 8 cm

• optimization on the position in z to obtain the highest number of visible photons
(zT is the z coordinate of the center of the target)
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conclusions

• First considerations about possible detectors design can be done based on this
analysis of the emitted photons’ flux. Some specific examples have been considered

and it is very easy now to produce similar simulations with different parameters

• Ring detector: different positions donwstream the IP have been considered, the
choice depends on the kind of detector

• Visible photons detector: the maximization of the visible photons flux occurs when
the center of the square is around 10-12 cm downstream the IP.

All the photons in the square have been considered (not only the visible ones)



Thank you for your attention!
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