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Quantum Measurement : Research : Résearcll & Development... http://www.hitachi.comlrd/rcsearch/em/doublcslit-fz.html
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. R&D7Yop Research Quantum Measurement Double-shit experln;ent

L : Research Areas -
Double-slit experiment T

- ’ . Research Highlights :

Quantum Measurement

Double-slit exper[meﬁt “‘ ‘ ' Verification of the

i e Aharonov-Bohm effect

Back to the previous page Development of the 1MV
: . o~ Field Emission Electron
Microscope ‘

Obsetvations of cobalt
smoke parlicle "~

Double-slit experimeént

e S
,( ) Movies
Genome Analysis
Brain Science
Applications
Robotics
Next-generation Interface
Information Security
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Fig. 2 Single electron events build up to from an interference pattern in the déubleéslit
exgerlments.
. -y The number of electron accumulated on the screen. (a) 8 elé‘ctrons; (b) 270 electrons; (c)
UL} 2000 electrons; (d) 160,000. The total exponsure time from the beginning to the stage (d)
is 20 min. ’ :
page top
Term of Use | Privacy Policy © Hitachl, Ltd. 1994, 2008. All rights reserved.
lof 1

9/7/11 6:22 PM

5‘ .
< o )
50
s &
2
o<t
Py - S5
- 00,
Q0 . N oL,
§§ o ' - ak,
"2 va oz #1583,
¢ 8g Q z] ®
& o8 'U o : -
i 8 s g8
] @ v 0=
g 8 1 "8
a 2 "' ~ -
a . i ; ~
£ ! '
g - | < T e
a 1 o =4 ) rrn
& E3 & 6o p©
X e - i B o®
2 =4 L) -} Q3
=, o % )y @ 3.
=] '
2 '
U ]
a =
8,
3
° -
e, I
ol
=
0
— R

§§§§3—§-n '
g§;83:0 B,
=-sa=='=‘y~)
f2loaz.
fwda
Arngdd
g.:‘:g'_'Q :
58 o n-f ‘E
§§?§za§‘
5339 43
[+ @ "
5%5”2:
gEszops
xgg2d3
—:-g' £8. - -
STESREE
§Eag3
.c.oﬂogn%o
_,,o‘g.g:
§§8§§‘z
e&g§ ,
FH
882238
Tk
§3¢¢%9
N
353 .
iea
paw
3EE :
131 .
frylte) X k
23 X
rag AT
s ., . Tra L
o " ) ) e, .
'g %‘ (’:,‘ .:' , ‘..' o ¢
E% BN RO L
= ot ',.~‘ Lo ‘.- LY
a 0 R ) ) M.
53 's (s [z r& ¢ E
3 @ ' L
ei § i $ '5 ka& %
£ Pyt tEt g
75
88
g
g3

)

8961 18GIO0 ‘¥ “ON ‘09 “IOA “RAUd ‘PO 'ABY

“S3178 OA7 913 JO SYIPIA oY1 Jo Lirenboun [rews amowy A £q pavteldxs st

151y

r
ad-:

ui

{

Aayourmkss 3Bys UL

oup s1ussaudax JAIMD PROS JL “UIed UORSEIFP MS-24qnoq L "DIL

" NOILISOd LIS ONINNVOS

1

0005

. wr oot

o
o
o
)

— 00
=1 00

5




#

Counts in 100 5

*

T : ‘;’ : - b : . g
Fig. 2, The fullerene molecule Cq;, consisting of 60 carbon atoms arranged -
in a truncated icosahedml shape, is the smallest known natural soccer ball,

e v e 8 5 f :
150 100 500 50 100 160
- Datector position inpm -

ey

Fig. 9. Far-field diffaction of Cegp using the slotted disk velocity se‘lec!or.‘; :

The mean velocity was 7=117 m/s, and te width was Av/v~17%. Full
circles represent the experimental data. The. full line is a numerical model .

based on KirchhofT-Fresnel diffraction theory. The van der Waals interac- .

tion between the molecule and the grating wall is taken into account in form
of a reduced slit width, Gmung defects (holu) additionally contribute to the
zeroth otdcr : B

(Y

Grandes molecules o'rgaques
o (20II) S

Flgure‘l | Gallery of molecules used ln our lnlerference study (€)) The
fullerene Cgy (m=720 AMU, 60 atoms) serves as "a sizé reference and

for calibration purposes; (b) The perﬂuoroalkylated nanosphere PFNS8
(CeolCiF s m=5,672 AMU 356 atoms) is a carbon cage with eight
perfluoroalkyl chains, (€) PFNS10 (Co[CiiFasdio m = 6,910 AMU, 430
atoms) has ten side chains and Is the most massive particle In the set.
_(dYAsingle tetraphenylporphyrln TPPACuHxN, m=614AMU, 78
atoms) is the basis for the two derivatives (e) TPPF84 (CyiHysFsaNsSs
"'=2,814 AMU, 202 atoms) and (f) TPPF152 (CyeeHoeFs:0sNSs, -
m=5,310AMU, 430 atoms). In its unfolded configuration, the latter is the
largest molecule in the set. Measured by the number of atoms, TPPF152
and PFNS10 are equally complex. Alt molecules are displayed to scale, The
scale bar cgrresponds to10A.

<

B

L : grating . lonizing
chopper..: 404 100 nm’ laserxdomctor

.. Fig. 3. Setup of the diffraction experiment. Fullerene
(- molecules’are sublimated in the oven at 900.K. The
spectral ‘coberence can be improved Uising a mechanical .
: velou!y selector. Two collimating stits improve the spa: . :
. tial coberencé and limit the angular spread of the beam - st
“ to smaller than the expected diffraction ung]e.ASiN R . '

_ fullerena  slottad dlsk : : REGY grating with 2 100 nm ‘period and 50 nm openings is
4———-———-—->'..~
B ol conmuponaie TSR T B e e
t : : Hm Tpm olog lner {onization detector.
k73 /Am. J, Phys., Vol, 71, No. 4, Aprit 2008 - " ‘Nirz, Amdt, and Zeilinger 3

ob-mmmm,qm 0200 400 7800 200 1,000
% (m\),/ 4 Poaltion {m}

Figure 3 I Quantum lnterferozrams of tailor-made large orx:nl:
molecules, Quantum Interference well beyond the classical expec{anons
has been observed for all molecules in the set. In all panels, the black .
circlas represent the experlmental result, the blue fine Is a sinusoidal

it to the data and the shaded area lndlcates the detector dark rate,

(a) The beam of perﬂuoroalkylated nanospheres, PFNS8, is characterized”
by a mean vélocity of v=63ms™! with a full width Avp,=13ms™ o~
The observed-contrast of V.= 491:6% Is in good agreement with the
expected quantum contrast of Vit 51% and Is clearly discernible from
the classically expected visibility of Vm,<1% The stated uncertalnty is -
the standard deviation of the fit to the data. (b) For PFNSIO, the signal
was too weak to allow a precise velocity measurement and quantum
calculation, The oven position for these particles, however, Himits the.
molecular velocity to v<80ms~*and therefora allows us to define an upper
bound to the classical visibility. (¢) For TPPF84, we measure v=95ms™!
with Av,wm-34ms" This results In V,,,=33£3% with V., =30% and
Viggee <1%. (d) The signal for TPPFI52 isqually low compared with that

of PENS10, For this compound we ﬂnd V,,M=16t2% Vo= 45% and
Vs = 1%,
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