Tutti-Frutti Device Configuration GUI In
1 AL (Cikitraror MATLAB

P b ™\ | A5ORATORY
Aldan Kung

- Port 8
Introduction B . Output
»  The Tutti-Frutti is a custom diagnostic - e e — ”
tool that can be Conﬁgured with ﬁlterS, s , __ Stage D Splitter _w * Output Beam Area (cm*2) 0 3.14159265358979 |0 0.7654398655591 |0
: STAGE D. ~ sy : v Output Peak Pulse Power (nW) |0 120 0 0.1152 0
beamSplltterS, SpeCtrometerS, cameras, S I 4 1 Output Power Density (W/cm*2) |0 38197186342.0549 |0 150501698.6747 |0
and other diagnostics to manipulate and o e oo # e bbb = ; = “
. | -e T TNv e
measure laser specs for_ various Stage C gpliter Ef‘fjg 'jj | '| port 1 Wamings | port 2 Wamings port 3 Warnings | Port 4 Warn
experimental and analytical purposes. | PG ' Z:Eil?:L::;iii:ii‘:::L:T;;’:?:;;' Input wavele
»  As the primary diagnostic tool for W e =
experimenters both in the Near and Far l * The current output state is a series of
Halls, it has seen widespread excel-styled tables which read out key
Implementation at SLAC which will only | > : beam parameters at apertures and
- : - « The beam enters at the base (not shown) of the Tutti-Frutti : - -
continue to scale up in coming years. assembly through one of 3 ports (user-determined) where GUl/Code Screenshots internal devices. Also provided based
» Because the Tutti-Frutti Is so ubiquitous, they are reflected by a mirror vertically into a blue filter on these calculations are potential
PRSI _ stage (shown) and then into a lens stage, where the Entry Port | Port 1 | - - :
tis |mport§1nt o t_)e able .'[O book keep attenuated beam is then passed through into beamsplitters NF Gamera Distance (cm) 0|  FF Gamera Distance (cm) 0 damage a_nd dlmensm_nal yvarnlngs
exactly which optics are in what nominal and distributed into optics at each of 5 upper ports. As one e - e v e - based on incongruencies in the user
L PUE - can see, the beamsplitters are slightly offset with respect to _ - e — : - -
positions within the_dewce, and ex_actly one another, which can increase complexity and difficulty of senanr@tmmm:u (WFWave... v| S ,-’F.It e B Input and internal GUI calculations,
how these user-defined configurations hand calculation once variables like relative rotation of SencorPler Port®) (W on-. 7] SereorfllerPony) g7 T 7 | expandable on scroll-over.
. . . pectrometer
affect key beam parameters like energy frff‘rgfjifg‘f different output instrument aperture sizes are - o [ cromon e i ronisonan| | )
. \. : J - ear-Field Camera ~
density and power output. ) _ . R RENG ;] | PR P e Conclusions
, Some Equations Used il L e
. ——
Motivation + Period and repefition rate are reciprocal o | T M RE FE e :““”””"‘*" : * The tool is currently functional and will
At =1 and _1 @ T peak _ - Reflection Plane Height |7.734cm (... . .
. . . o 1 T 7 5 e | substantially benefit all those who use
° AS |t Stands, thelr Complexrty makes » Pulse energy calculated from average power: = el Beam Polarization | P v | ] ] ] _ ]
e . . g g, a0 2 e = = Tutti-Frutti diagnostics, and increase
them difficult to tinker with; as such, the S S — N N N — Sl - .
Current nature Of Tuttl Fruttl « Average Pﬂwermlculited from pulse energy: 0 9 -\r . . ease Of use / acceSS|b|I|ty tO a dEVICe
configuration relies heavily on back-of SR A —— o e —— The user can determine whether certain that will continue to increase in
" J I culat Y ; I TR lenses and filters are in place, the height of importance in the experimental halls.
t e enve Ope Ca Cu atlons an genera « Peak power and average power calculated from each other: ff;ep E{r;iregtiizﬁr:;:’e these OpthS, Wthh klndS Of SenSOrS are . . . .
user intuition. | q hich . b « Potential future considerations include
Pk = 72 = Pt Pavg = Poeai frep T = 2225 P Posk Power ocated at whic pOI’tS, mput eam Specs, accounting far Specific edge cases
 This MATLAB GUI faclilitates Tutti-Frutti o T o e enge rotation of stages relative to each other . .
user configuration by calculating and e S d th gt b ffset d (€.9. differential offset of beam through
reading OL?’[ wavelen)(lljth energyg and o r— and fhus exacl am olisels). and more beamsplitter based on wavelength),
’ ! -10"  Jem® “CLt wavetength < 205 o P
power_based instrument damage =107 EmgyPerSirfzzj::;tzzjjgydensuy*gqrt user input wavelength . :%gigriﬁi%gfr?ig;t wavelength outside mirror reflection range', 'Invalid wavelength'}; Cosl[r]et!c Irgllp.tr()v?metntslt;) UII’ ufer
threShOIdS and beam parameters based -H'.'- et :igiri{ﬁi;ig?riaput wavelength outside mirror reflection range', 'Invalid wavelength'); CUZ Omlz.a..f. I Ity O O.F) Ica ().O Op I().?Sbl
on configurational presets provided by it om0 f” ts.peC:. ;?a 'O”S’k'”c'feas'”g ";]“’a' da ﬁe
the user, saving hours of potentially |- v unctionalities, packaging and hando
erroneous hand calculation by i \ Of SCHpL. |
experlmenters aS We” aS thousands Of -]ﬂ"_ pulsener_up = mirror_transmission#pulsenersattenuation_factor_up;
. . =-10" ° .
dollars of potential equipment damage. I The above code screenshot provides an Acknowledgments
»  The goal will be to universalize Tutti-Frutti > —— encapsulation of the logic used to build
. Pulse Duration, secs iNt:
standard operating procedure and make  The above graph shows the experimentally derived the script; pulser\er__upC refers to the | would like to thank my mentors, Corey
it easy for any user to tailor their laser induced damage threshold (LIDT) for Thorlabs pulse energy going _'nFO the stage C ard i Oi o th '
configuration for their particular N[?U\/I serltis fllgers V\{[hl?h v?_rrl]escslsla fupc;tlon of t beamsplitter which is in turn dependent ai;] m_ant_ OnnOrt |XC()jn, O(;‘ elr -
i pulse iengih and spot size. The 51 SCTIpt acCounts on user-determined mirror transmission, enthusiastic support and guidance this
experlmental need, and to knOW_ for this differential using the formula for LIDT shown i oot i PP J
everything about that configuration at the above based on user input wavelength/pulselength Iier selecton, relative summer.
~ push of a button. ) _ and experimentally used damaging wavelengths. _ positioning/angles of optics, etc. )




	Slide 1

