CE/RW
\

7
Commissioning of a Two-Photon
Absorption laser setup
Two-Photon Absorption Transient-Current Technique
Carmel Neuburger’
Supervisors: Marcos Fernandez?, Michael Moll’
'CERN
2|FCA-UC, Spain CERN EP-DT summer students DT

seminar 20, August 2019



nNIN9in NLU'01A"IINN
The Open University of Israel

do>gi8a)] dszolsd)



nNIN9in NLU'01A"IINN
The Open University of Israel

do-grin)) dsalod]




nNIN9n NU'01A"IINGN
The Open University of Israel

do-giin)) dsalod]




10 A DO N
'Y 12700 10T 090N
[POWIRTY 27V"

BEN-GLRION UNIVERSITY OF THE NEGEY

THE JACOB BLAUSTEIN
INSTITUTES FOR DESERT RESEARCH

Water VaporAdsormption
o 2@f o S o
R o w e s

o

[=]

(%]
L

0 - T T . :
14:30 2:30 1430 2:30 1430 2:30 1430 2:30 1430 2:30

LocalSandard Time
=—loescrug ==loescrusremoved ==Sand with crug =<=Sand crust removed

B .

EFEEET T E e

e

Tims fes
G- lancustenowd @ IcmowtrEnovd  —e-lonout  —e=10emons




F Electron Spin Resonance of single molecules  (cfrn

using a scanning tunnel microscope \\_/

H5C \ CHj
ch | CH3

Function chili
Parameters m@
‘ Name ‘ best ‘ current | center ‘ var
|| logtcorr(1) -7 82747 - -8 4
logtcorr(2) -10.6546 - -8
logtcor(3) -6.41242 - -8
[“]g(t) 204846 - 2.01

B EasySpin Least-Squares Fitting E‘M‘

l.dd = 0.42 nm

Method NelderMead simplex
Target |dataasis =
Scaling scale & shift (Isq0) «
Startpoin random within range =

log10(msd)

[ ], RMSD: 00895556
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Absorption Coefficient, cm™

TCT

TCT=Transient Current Technique
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Two Photon Absorption

TPA provides spatial resolution along the beam
propagation direction.

Before TPA, there was no spatial resolution along the
beam propagation direction. With TPA, the laser probe
is “point-like” (3D ellipsoid ~1x1x10 um?)

dN(r z) al(/ ﬂlz(r z)
/h/w hw
Linear absorption

N = density of free carriers [1/cm?]

| = pulse irradiance [J/cm?]

2-Photon

focal plane

Confocal
(1-Photon)

Photography: Ciceron Yanez, University of Central Flonda

TPA-TCT uses a laser operating in Two Photon Absorption and uses TCT analysis techniques
TPA needs high irradiance -> it happens only at the focus (x100) of the microscope objective



Laser development funded by CERN - Knowledge Transfer program
Laser developed with the company FYLA, Spain
Setup assembled by Moritz Wiehe (CERN doctoral student funded by Gentner program)







Proof of TPA
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E-field mapping in top-TPA configuration

_"25“["] : -SumS[(ml1-Ei||naMe\an;‘|;:[t|rna-ueftpD 13 |_1.In'né-1.|eﬁ{'\'-o_ﬁ]]f{LPDWE['LPDWEI]:{2:1'3_55]':1_475]' {Vmas==2ﬂ:ﬂ}
=
a4 =200V
20000 - SRS S—— S B CV—— — =60V [
= ; ; ; 5

15000 ................................ ................................ ............... =20V b

10000

5000

Z |mm]|

Voltage scan of HPK 200 um thick detector

Shown E-field calculated as a function of depth

Detector (not irradiated) depletes from the front

Depletion width increases with voltage

This measurement can not be done with top/bottom SPA-
TCT

FZ200P-05-DiodelL-9



First measurement of irradiated diodes (1.6x10'°n,/cm?)

No cooling yet
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Setup improvements

Addition of telescope for
better coupling of the light to . alg _ _
the microscope objective: B - - 2 -HEEEE -

d Creation of a cooling block

o> sample holder compatible with
T 3
)‘Top—ww sde Froil

edge/top injection

Missing:
- DAQ program (all measurements here were taken by hand :) )
- Realization of cooling
- Edge-TPA measurements



Conclusions

First (and only) TPA-TCT compact setup in the world being commissioned at CERN
(another TPA setup exists in Spain, but uses a 1 room-sized laser)

We have verified that the chosen custom parameters we ordered were correct:
- Enough power for measurements of both irradiated and non-irradiated detectors
We have demonstrated TPA process in a diode (top injection)
We are able to measure irradiated detectors with good SNR
We are still developing some parts of the system: DAQ, cooling




