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Abstract

It is possible that a low energy electron microscopy directly observes atomic-scale individual DNA without its
destruction. However, the spatial resolution and the image contrast are limited by the available quality of the field
electron emission. In this paper, we propose novel electron microscopy by backside-illuminated photoemission to emit
electrons from nanostructure because of higher spatial resolution and shorter exposure time. The role of a

nanostructured photoemission are classified into two parts,

“photoemission” and “nanostructured”. Photoemission part

makes it possible to emit electrons with small energy dispersion, and nanostructured part can achieve a small beam size
as a field electron emission. The nanostructured photocathode mainly will be fabricated by FIB and plasma spattering
instruments. Here we report some parameters of the nanostructured photocathode obtained by these instruments; the
cathode thickness should be under 30nm and electron emission size is achieved about 70nm. We are planning to be
equipped with low energy electron microscopy into the next step.
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Figure 1: The  schematic of nano-structured
photoemission.

22 HEREEE T RAT— D

& IBEM AT FEE L oy, B EROMN T E
mzsE, ZOESOT XAV —AERE JLR-7=
EBrNHREHEINS, BHEFOZERM a2 e —1L o XMk

PASJ2015 THP035

B D 20ITIk, A FREEUC ATREAR IR Y T L7z
HF =R X—2 O TET I T O BERD 5,

2.3 Rafipf O3 A S AT

KEMIIZ Lo T Iy X U ARWRT 5B HIT,
2 —TPREERDRTHLLEEZOLNTEY
ZOHRICFEGETLIREH ST OV THHET 5,
Figure 2 [ZIXBZEGHCTHIE L 72 SiO FA R i O Hl &
ERT,

Fex 73 F2BRTHE A 9 % R AR oD R HHL & OFREE
& LT Figure 3 121X Pt =2—F ¢ > 7 L7= Si02 HEAR
O " IKFETHif% (SEM: Scanning Electron Microscopy)
LED 7 — ) 4% Figure 4 [T 7, ZUHOfE
RN O, AR THEA L TV D ERTIZL—
PR RREOEEER P S L LTEFEL
TWDHZ &Y LT,

4

3| i

i&; i e A -
( \'f\ﬁjiﬂ.w

0 20 40 60 80 100
X position [um]

Z position [nm]
—_ )

(=]

4

B

Figure 2: The measurement of SiO, surface

rougthness.
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Figure 4: Fourier transform of Figure 2 imaging.
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Figure 5: The Current waveform of Nb thin film.

Table 1: Calculated Quantum Efficiency

. Metal
Material thickness QE
5 [nm] 4.39X10°
Nb on SiO2 10 [nm] 9.60X 107
30 [nm] 2.15%10%
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Figure 6: Process Platinum thin film using FIB
instruments.
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