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m=9.1x 1031 kg

e=1.6x 10 C

v
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T 0
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=102 A/(1.6x 1019 C)
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T 0

e=1.6x 1019C

i'e=ex 2.8x 105/300 ps
=45x 10-15 C/(300x 1012s)
=0.15x 103 A

R.=1kQ

-300 mV

Omv

-150 mV

oOmv

=1 nA

=1 pA

T

300 ps
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100 mV/DIV

WA

A
MW

\ / Rise Time: 180 ps

\,I} Fall Time: 270 ps ||
FWHM: 270 ps

200 ps/DIV

Anritsu A3H2121, DC-12 GHz, 20 dB

Tektronix SCD5000, DC-3.5 GHz
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Experimental electron-count distribution

0.15

- - Poisson
0.1}

Pm(T)

0.05 |-

m=11.88

0
0 5 10 15 20 25 0123456789

0 C)

m

Counting timeinterval  T=85.33 ns

Buffer memory 106 (8 bits) data points
Sampling rate 2.3x106 samples/s
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; Specimen
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Magnifying Lens

Phosphor Screen
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Application 1

_ 0.4
600 |- ®e 3, o _ i
- 202
AK =
@
= 400 - ® ® _
é At [s]
c
200
0 | | L | L |
0 1 2 3 4 5

Time [s]

Time-dependent image current showing vortex hopping in
atype-Il superconductor.
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Application 2
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Power spectral densities of eectron beam currents
monitoring thermally driven oscillations of a Pt thin wire.
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Hanbury-Brown and Twiss experiment

rl . H P
@ 1 a]_ _ ael krl + [))elk rl
ra r'y
@ - 2| a,- LN ﬁeik’rz’
2
Emitters Detectors
r 2 2
1=la* +|B|
r 2 2
o =la” +|B|

1115 = [l + 2a?|Bf cod k(v - r3) - k(r —12)]

Try to imagine the results of the Hanbury-Brown and Twiss experiment
if it were performed with abeam of electrons

26/29



Pair correlation function

Noninteracting spin zero bosons

Parallel spin, Noninteracting spin 1/2 fermions

2 -

9ss(M)

(@l wsr W s(Dl@o) =(3) aslr-1)
(2 Pt 43p e—ip-(r—r’)2
(2 e

— (2)2{1_)(—%(sinx— xcosx)zl, X=pglr—r|
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Experimental setup for electrons

Electron gun L\JJ :JI':
Anode -
Lens
Electron biprism I:I o I:I
Detectors
Amplifiers and ]E\ ]E\
discriminators
O Delay
1 |
Counter ||Coincidence (| coynter
counter

Field emission electron beam
Brightness
Energy spread (FWHM)
Coherencetime
Transversal coherence length

Average count
Coincidence counter
Coincidence time window
Timejitter
Avalanche photodiode
Senditive area

Detection efficiency
Dead time

B/E=5x103 A/cmZ2 eV
0.4eV
1=3.9fs

1i=0.27 mm
n=0.0086

T=200 ps
o0t=20 ps

a,=0.4 mm, a,=1.2 mm

€=0.85
t4=480 ps
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Estimate of data acquisition time

10° (g15-1)

A ONRORNMWDN
<

Data acquisition ime Ts [hrs]
|_\
o

-04 -02 O 02 04

Delay T [ns]
7c ~4(fs)

1 A4(f _
|912-]1~5’#(?S)=1X10 °

100

[EEN

o
|_\

)y

[EEN
o
w

Brightness B/E [A/cm2 sreV]

29/29



