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Introduction — Brightness

Modern applications need e
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Introduction — Brightness
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Introduction — MTE Landscape ... e
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Introduction — MTE Landscape ... wes
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Introduction — Narrow Cone
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Introduction — Narrow Cone
Active area of research — No resolution

Physical Roughness
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Introduction — Narrow Cone
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Introduction — Narrow Cone
What is ARPES?

4 )

Eject Electrons
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Introduction — Narrow Cone s ~N

Occupy empty states
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Introduction — Narrow Cone

Occupy empty states (

Populate St; Several Challenges
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Experimental Setup

From NEA GaAs experience
Etch and Anneal

s A

\_ /
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OPA and Ultrafast Yb Fiber Laser
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Probe — 343 nm
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Experimental Setup
N
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Experimental Setup

( = < \

But, need ultra low current
ter drift
5.
S —— 5meV
£ 4. 10meV
w —— 20meV
= —— 30meV
nid 200 fs pulse length — 40meV
] —— 50meV
21 ¢ | 1'00 um'dlamet'erspot‘ %
0 10 20 30 40 50 r—
o= = <ol Charge (aC) e —
g WG j.o 17.5 20.0
o V)

Christopher M. Pierce cmp285@cornell.edu Pump Probe Photoemission Sept. 2, 2019



Experimental Setup

-

Design an Amplifier

\

Christopher M. Pierce
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Pump Probe Photoemission
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~10 e- per pulse
250 kHz rep rate
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Experimental Setup

Ready to measure 2 meV!

Design an Amplifier

. -10 0 10 ~10 e- per pulse
ANGLE (deg) 250 kHz rep rate
. J
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MTE Measurements
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MTE Measurements

We measured 200 meV
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Sanity Checks

Is our measurement wrong? Probably not.

N , N/ )

Annealing didn’t help

Prepare Cs:GaAs

150 + $ Bazarov, 2008 5001 |
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Gustlook

-

N A

Surface State New Paradigm for Photocathodes

Engineered carrier distribution for
photocathodes

Excited to try other materials
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Slide 21

wu16 Add more positive "lessons learned"
Windows User, 8/30/2019

Wu17 We have a new paradigm of emission
Windows User, 8/30/2019

wu18 Add positive slide w/ "engineering the distribution" or new time resolved
Windows User, 8/30/2019



Thanks for Listening!
Questions?
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