IPstrong v1.1.00 data sets, update 10/11/2020

o More accurate HICS for high &, simulated rate=99.9% of true rate

o 1000 bxs "provisional” JETI40, e-laser, 16.5 GeV, w0=3,8 um

o "ldeal” datasets (No crossing angle, no emittance, no energy spread)
o long pulse: ./phasell/ideal/e_laser-17.5GeV_w0-8000nm_tau-200fs/

Aug-Oct 2020 Data Runs, bunch/pulse crossings completed

Experiment Config wo = dum 3.5um 4.0um 4.5um 5.0um 6.5um 8.05m 10.05m 13.04m 15.05m 20.0um | 50.04m [ 100.0,m
peak SQED ¢ 512 444 388 3.45 31 239 1.94 1553 1195 1.04 078 03t [ o015
peak SQED (165 GeV) 09 079 0.69 061 055 0.42 034 0.275 0212 0.183 0.138 0055 | 0.028
JETI40 e-laser 16.5 GeV 10000 6000 5994 6000 6000 10000 1000 1000 1000 500 5000 | 500
JETI40 elaser 16.5 GeV (prov) 1000 1000
JETIO e-laser 17.5 GeV 1000 1000 1000 1000 1000 1000
JETI40 grlaser (coarse) 16.5 GeV. 1000 1000 999 1000 1000 1000
JETI40 g-laser 16.5 GeV 5000 2000 2000 2000 2000 2000 2000

JETH40 g-laser 17.5 GeV.
JETI40 ics-laser 16.5 GeV
JETI40 ics-laser 17.5 GeV

JETI40 misalignments

puise shape | wo = 3.0um | wo = 4.0um | wo = 5.0um | wo = 6.0um [ wo = 7.04m | wo = 8.05m [ wo = 9.0um | wo = 10.05m [ wo = 11.04m [ wo = 12.04m

peak SQED ¢ gauss 16.7 1253 10.03 835 7.16 627 557 5.01 456 418
peak SQED x (165 GeV) gauss 296 222 178 1.48 127 111 099 0.89 0.81 074
phasell e-laser 16.5 GeV gauss 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
phasell e-laser 17.5 GeV gauss 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
phasell g-laser 16.5 GeV gauss 2000 1000 1000 1000 1000 1000 2000 2000 2000 2000
phasell g-laser 16.5 GeV flatTR 2285 2000 2000 2000 2000
phasell g-laser 17.5 GeV
phasell ics-laser 16.5 GeV 1000

phasell ics-laser 17.5 GeV.

phasell misalignments

/afs/desy.de/user/h/hartin/public/IPstrong_V1.1.00
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Phasell trident pair production with long pulse

o Putting the laser pulse energy into a longer pulse is technically straightforward

o Investigate phasell e-laser, pulse parameter space for number of photons and
number of positrons energy per initial electron

o Only one bx, 100 initial macro electrons (preliminary study)

HICS photon statistics for different experimental conditions

Experiment Config H pulse shape ‘ wo (M) ‘ 7(fs) ‘ Ny/e— ‘ Net ‘ X ‘ £ (peak) ‘
phasell e-laser 16.5 GeV 10J gauss 10 40 3.0 3000 | 0.77 4.34
phasell e-laser 16.5 GeV 10J gauss 10 60 3.3 2800 | 0.63 3.54
phasell e-laser 16.5 GeV 10J gauss 10 120 41 47 0.44 25
phasell e-laser 16.5 GeV 10J gauss 8 200 4.8 9 0.43 243
phasell e-laser 16.5 GeV 10J gauss 6 250 5.8 25 0.51 2.9
phasell e-laser 16.5 GeV 10J gauss 6 300 5.0 59 0.47 2.64
phasell e-laser 16.5 GeV 10J gauss 5 250 5.2 101 0.62 3.5

A. Hartin LUXE non-perturbative QFT experiment



