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1. 2024-5 Winter cxperiments

« Following procedure of Cultrera [citation], we have tried
adjusting the procedure for CsTe cathode production.

« Cathode preparation updated:
 Wet etching method changed from SemicoClean to HCI
 Increased cathode baking (temp + time)

* Also repaired thin-film deposition monitor and WL splitter
control via LabView



7. Procedure

« Cathode Prep:
« Wet etching of GaAs cathode with 4% HCI solution (5')
e Indium solder onto base and insertion into vacuim chamber

 Nitrogen flush of chamber interior followed by baking (~200°) for
72-96 hours

« Cathode annealing performed at ~400-500° for 12 hours

« Had previously been at lower temp. for less time
« Cs deposit on cleaned cathode face to demonstrate viability

e Thin layer of Te followed by Cs, followed by another thin Te
layer and final Cs deposition

* QE measurement: 532 nm, 780 nm laser; 300-900 nm
spectrum (Xe lamp)
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4 . Deposition
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Degosition carried out under illumination 0
of 5 mW 532 nm laser at ambient i 5
temperature (~30°) z 0
 |nitial Cs deposition: i
« dispenser put out a brief spike of Cs '
vapor that remained in the chamber 2000 © 2000 4000 6000 8000 10
Ion%_er than expected. QE measurement FES s ]
confirmed to saturation. OE[%]
« Te deposition: y
« |nitial deposition didn’t show initial QE 035
drop despite monitor showing deposition.
Possibly interference from residual Cs in 03
the chamber? RE:
« Second Te deposition showed the E 02
expected QE drop S s
« Further Cs showed return to saturation. 01
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[1]Jai Kwan Bae, Luca Cultrera, Philip DiGiacomo, lvan Bazarov, “Rugged spin polarized electron sources based on negative electron affinity GaAs
photocathode with robust Cs2Te coating”, 2018
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Hh. Results: Raw
Spectrum

« Despite the thick layer of Cs
and (possibly?) Te, cathode )
showed QE across the =
spectrum from 300-780 nm 5

« Raw photocurrent response g™
shown at right g

« Peak shown in UV, falling oft
at lower photon energies
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6. 350~900nm QE spectrum
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« QE at the GaAs band gap (1.43 eV)
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/. Conclusions and Future Work

« Excessive Cs (and Te?) deposit early still showed a QE
response consistent with GaAs NEA activation.

 Reproduction of results with improved control of Cs deposition to
confirm this result.

« Thickness of 1st Te layer unclear — how much of the measured
deposition came from residual Cs vapor is difficult to say.

« Measure the effect of the Te base layer thickness on the
cathode QE response

e Similar study to be done with Sb



« BACKUP MATERIAL
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2. Frim
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3. AERIERE
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(a) Unstrained Ga As (b) Strained Ga As 7825A3
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