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Emittance relation to MTE

Beam Brightness, B = Charge density in phase space
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Surface roughness contribution to MTE

Physical Roughness
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Refs:

* R. U. Martinelli, Effects of cathode bumpiness on the spatial resolution of proximity focused image tubes, Appl. Opt. 12, 1841 (1973)
* M. Krasilnikov, Impact of the cathode roughness on the emittance of an electron beam, Proc. FEL Conf. (2006), p. 583.

* K. L.Jensen, Emittance, surface structure, and electron emission, Phys. Rev. Accel. Beams 17, 043402 (2014).

* D.J. Bradley, The transverse energy of electrons emitted from GaAs photocathodes, J. Phys. D 10, 111 (1977).

* T. Gorlov, High-precision calculations of quasistatic field near a photocathode surface microrelief, J. Electrost. 65, 735 (2007).
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Surface roughness contribution to MTE

Chemical Roughness

z=L, Anode P=9,
MTE « — = — i : - S. Karkare (2015)
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Refs:
» S. Karkare, Effects of surface nonuniformities on the mean transverse energy from photocathodes, Phy. Rev. Applied 4, 024015 (2015).
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Surface roughness contribution to MTE

Physical & Chemical
Roughness
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Formalism for computing electric potential

Boundary conditions:

l]r|27==l;0 — <¢) :]‘:
Ux+Ly,y+Ly,,z) = Uxyz)|2

Zl
anode
U=0
, U|z=f(x,y) — UO (X, Y) [3]
V= u=0
Refs:
U=U * T. Gorlov, High-precision calculations of quasistatic field near a photocathode
0 “a._-ﬁi.:-ﬂx'ﬂﬁ ,_-:—aﬂ' XYy surface microrelief, J. Electrost. 65, 735 (2007).
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Formalism for computing electric potential

Ansatz for [1] and [2]:
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Basis functions:

vz T 2T
p—> e COS(E mXx) cos(g ny)
" ...cos() sin()
" ...sin() cos()
" ...sin() sin()

Need to solve c; for [3]:

Ulz:f(x,y) = Up(x,y)
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Formalism for computing electric potential

Ritz method to solve:

N =

4(N+1)? 2
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Differentiate £ with respect to each coefficient ¢; and
equating the derivatives to zero.
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Formalism for computing electric potential

Solutions form a series of equations:
B=A-C

by =[] U - o )y
oy =[] (6:oy) - ¢)6)) dxay
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Application of formalism for ¢~ tracking

TIME TO USE THEFORMALISM

~  SIMULATE
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Application of formalism for ¢~ tracking

Command Window

New to MATLAB? See resources for Getting Started.

fx == sSMtracker(

SMtracker(AFH, KPFM, AFMlenx, AFMleny, numTrack, SMfq)
More Help...
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Application of formalism for e~ tracking
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Application of formalism for e~ tracking
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Application of formalism for ¢~ tracking

-Tracker utilizing Velocity Verlet equations

-Electric potential computed for step-wise
acceleration of each e™

Nfq = 45, stop electrons at ~10L
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Application of formalism for ¢~ tracking
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Application of formalism for ¢~ tracking

Surface roughness
contribution to the MTE (meV)
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Ref:
* L. Cultrera, Cold electron beams from cryocooled, alkali antimonide
photocathodes, Phys. Rev. Accel. Beams 18, 113401 (2015).
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