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Motivation Characterization of fs laser system via CCD camera

« generation of highly localized non-equilibrium
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 characterization of such a supersonic gas

_ _ _ = Intensity allows in principle to create Ar?" with charge stateg=1,..., 6
expansion of Argon via Excimer laser
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Experimental setup Characterization of geomet: Argon background gas
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Measurement of beam density

signal vs. laser position background gas signal speed ratio Time-of-Flight mass spectra geometric boundaries
A : ﬁ:g:zkbfglz‘nd' a;- ; - Alr bac'lfgrOL;nd g:':ls S ; | | | | | - measured signal|| 3 7 12mésszc(>an7u)28 _ % s 3 7 12ma332(()amu)28 39 s
5 . ® _2%° % i : 10F inearft Gayssian it 10 | total cl:ounts:l11389I | | ) 10 - to'tal clzour'1ts:l410IS IIIIII . | . measlu_red signal | | - d time of fligh
i 'ol I' = -'. .:0 mbecayint repetitions: 51 repetitions: 51 10 EETEUCT %0 sr,r;]izs:;iottlf?’:eo o
5 ;:""' ) -:, 8 | shots per rep: 1900 Art ' | shots per rep: 1000 o .
z "| 0 N 81 py 4-=9.0x 107 mbar \ : 81 P a=0 (:‘:0.8— _s5h tof o< \Jh—hg
>4 8 "y I a a = | 2 | hy=(375£0.03)mm
e - laser “ge E 5 6 H,0" = 6 H,0" i 506 | S
2 ° " i "ave 75 . same signa = % . | &= 50
¢ 8 > o't 4 ! @z=1295 rr|1m . s N S 4 N S :
2 I e ' . in Ar beam and "2 sEi £ 45
1 2+ ' background gas B B S
| equals 6.4x107 mbar . 2 2 0.2
o sla | 1lo | 1I1 | 1I2 | 1I3 | 1I4 | 1I5 ' 1I6 | 1I7 Oo | é | alt | elsl ' fls ' 1|0 I 1I2 1400 16'00' 0 00 2200 2400 I R - 0- Y - 0
laser position z (mm) pressure (107 mbar) nozzieigelayi(s) 0 10 20 % 40 s e 0 10 20 3 40 50 60 P0TL% 430 43 440 445 450 20 45 40 05 00
di | ted bv | ind d bhotoelect S | | i) time (ns) laser position x (mm) piezo height h (mm)
meastred 1on puises genherated by faser induced p Zxoe elcog%n?;?;ln Ohization voiume: - detection of ionized Argon via Time-of-Flight - x-scan of laser allows to image the
. flight time yields a terminal parallel velocity of Ve = : — T — 64 — mass spectrometry (ToF) transmitting hole in electrode E,
| o H - - allows to quantify absolute flight time, pulse - time of flight as function of height h of
- FWHM of 94 us yields a (deconvoluted) standard deviation of g, = 37 ps height and pulse width for each mass species  electrode E, yields starting height
= resulting speed ratio of § =44 leads to parallel temperature of 7|, , =512 mK h,=3.75 mm

= combines to a spatial standard deviation of o, = 24 cm along flight direction Time-of-Flight focus and sub-400 ps ion pulses

Measurement of beam profile and temperature distribution pulse shape ToF vs. laser position FWHM vs. laser position
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= reducing thermal broadening to shorten pulse width even further!




