Study of Mean Transverse Energy (MTE) of (N)UNCD
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Nitrogen incorporated ultrananocrystalline diamond ((N)UNCD) may be
an attractive material for photocathode applications due to its remarkable A
emission properties. A (N)UNCD thin film with thickness of 160 nm was | £

The MTE results display a near flat trend with respect to
the photon energy in the range of 4.41-5.26 eV.
In Ref. [1], the paper stated that for metal cathode, the
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deposited on highly-doped silicon substrate at the Center for Nanoscale € . \'\{ | single . solenozid S = transverse momentum follows
Materials (CNM) at Argonne National Lab. The mean transverse energy % \‘h proportional to I7, 2 a0 ’
(MTE) of (N)UNCD was measured using the double-solenoid scan method o 15 } { w mo(hw — ¢)
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(N)UNCD sample was done using a tunable laser source with photon o0 %/ > - and implies a strong correlation between the transverse
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momentum and the excess photon energy. However, this
correlation is NOT observed in our results. Therefore, the
one-step model is proposed for the tested (N)UNCD sample,
which takes the electronic band structure into account.
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energies of 3.56 eV to 5.26 eV. The calculated MTE results will be H/
presented. J{

Figure 6: The averaged MTE results of all
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The slope in the solenoid scan (Figure 3) is proportional to
the MTE: the smaller the slope, the lower the MTE.
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As a next step, we plan to evaluate the emission properties of the hydrogen AL

terminated (N)UNCD, which has QE of 103 [3]. The high QE, together with relatively ’ '

The (N)UNCD film was deposited on highly
doped Si substrate by using a 915 MHz
microwave plasma chemical vapor deposition
(MPCVD) technique at the Center for Nanoscale
Materials (CNM) at Argonne National Lab (ANL).
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Figure 2: Schematic of the emittance test stand Figure 5: Image of (NJUNCD
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