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A optica geomeétrica
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Arch Abbé, Mikrosk., Anat. (1873)

XXXVIIIL o Suggested Method for extending Microscopic
Resolution into the Ultra-Alicroscopic Region. By E. H.
SYNGE™,

IT is generally accepted as an axiom of microscopy that

the only way to extend resolving-power lies in the
employment of light of smaller wave-lengths. Practical
difficulties, however, rapidly accumulate as light of inereas-
ingly small wave-length is brought into service, and probably
little hope i1s entertained of arriving at a resolution much
beyond -1 u, with, perhaps, 05 u as an extreme limit.

Yet a method offers itself which lies a little outside the
beaten track of microscopic work and raises various technical
problems of a new kind, but which makes the attainment of
a resolutien of ‘01 4, and even beyond, dependent upon a
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R.M. Stockle, Y.D. Suh, V. Deckert, R. Zenobi
Chem. Phys. Lett. 318 (2000) 131.

“SONDANDO

To cite this article: E.H. Synge (1928): XXXVIIl. A suggested method for
extending microscopic resolution into the ultra-microscopic region ,
Philosophical Magazine Series 7, 6:35, 356-362

To link to this article: http://dx.doi.orog/10.1080/14786440808564615
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Nanoscale opticalimaging of twisted crystals
offers insight into superconducting graphene

Prairie life
Switchgrass genome
reveals secrets of
adaptive success

Coronavirus

How the world must
learn to live with
SARS-CoV-2

Defence spending
Pan-virus vaccines are
key to fighting future
pandemics
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A nanooptica

Vencendo o limite da difracao com uma nanoantena
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Wessel, JOSA B, (1985).
iy et al., Ultramicroscopy, (1998).
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Resolucao especial nanomeétrica
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Jorio & Cancado PCCP 14, 15246 (2012)
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Gadelha et al. Nature 590.7846, 405 (2021)
Vasconcelos et al. IEEE JSTQE (2020)
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Nanoseale optical imaging of twisted crystals
offersinsightinto superconducting graphene

) 1-'\"" ¥

L0 Y

T
877544
anf Befs 0%

Pl

e LBP L,
c.n

ot % alig g aidf
208

!

TR e LR T L

Coronavirus Defence spending Prairie life

Howthe world must Pan-virusvaccinesare  Switchgrass genome
learn to live with keytofighting future”  reveals secrets of
SARS-CoV-2 pandemics adaptive success




VId093S04d.194dS3 ONVN
SIVYd3O SYNIW 34 H~ D ap OL0JRIOgeT _ _

1Vd30a34 3AVAISA3AINDN



9
’.
.‘
.‘
.‘
.‘
.‘
Q.
.‘
J.
.‘
.f.
$333%-
.‘ﬁ.
.‘
.C’. >
.‘
.‘
.‘
.‘ 3
j. .
j. .
N
o W3S
W28
L)
o
L)
ﬂ.\.w \.\
o
LY
» \.
LY
LY
A4

9
Q"
Seses
.“
.“
QQ.
.“
.f.
.‘.
.f.
{3
o.uon.o
’.... - ”
.'.fxgn. ea.n..
.'.r:... arja:c
ooooo S
.f:..rv e
.ﬁ”"nwx' SRR
.f. fﬁf:
"'
: \
.&".ﬁ“... ;mqes
j. Lfﬁ?l
.\
'l
\.\
'l
\.\.\
W
ﬂ.w.\.\
|
ll
)
)7'
ll
eSS
<
N
» \.
L)
”

®
®s Og
O oooc
Os oooooo
Os oooooooo
®s 000003000
Os oooooooooooo
® oooooooooooooo
..uu“a»““““%uan
0000000300000333

00000000000330030 .
3333333333
0000000030030003 .
000000000000000032. o

00300000033303 8 u.u.\
030000300300032. o w.u.u.\ .
00030030300033 o uw.w.w.u.w 28
0300000000030331 248 w.u.u 2 238
. 000300303000003 38 u.u.w w.u.w..
Os 00000000000003032. o u.uuw.w 28
. 0000000000030303 \.\.u.u.w w.u.u 28
000300000030033.. \.w.w.u.w . 2
00000000000003003 \.\.w.u.w 2
0003000000030033 .\.w.w.u.u u.u.w
efeeeerr
0030300003 .u.w.w.u.w w.w.w
lll lllll
“““n“nu“%s ;"m.m“m.m“ﬂ.ﬂ.\
“nnuuoos n.n.m.m.m o
\.\.\.\ > \.
002. \.u.u.w e
O \Mﬁﬂy7
llllll
% n.n.n.n S8
o n.n.n Q n.n.n
A:r\\e\\.
llllllll
o S n.n.n n.\
\&\\;
llll
mwva

Qﬁﬁ
\.\
L)

.‘
)
o\.
L)
.\
"
.\
"
\.\
.
\.\
)
\.\
.
\.\ -~
< \.w WY
\.\
< \.w >
o)
N -
i ot
g V < \.w
\.\ \.\
St ca)ﬁ
\.\ 8> B
l' )
8 '~ o)
ll \ )
\.\ \.\
Igvl ll
\.\
S e
< | \.\
A? N

'
”

”
"
Ar\\
""
\.\.\.\.\
""""
erf\rr\.
"'l"' »
erereee\
""""'
.TJ?):VJ(
5. SES oS
D w.w.w.w », ., 4%
""""‘
- n"ﬂ.ﬂ.n“ﬁn &
\\\\\\\\\
Aﬁﬁyﬁﬂﬁﬁﬁﬁ
\)ﬁﬁyﬁﬁyﬁﬁﬁ
"ll"l"' N
9JQJW§&&9&9)
Ar\\\\\\\\\
Mﬁﬁyﬂyﬁ7
QﬂmﬁmWﬁ
J:::r\
% Ammxwmafc
c&ﬂxxwar
\\\\\\
lll"
\J:r\
ll"
A:(
» \
A:r
lll
Ar\
l’
\\\
lll
\.\o
»

'd
'd

» NS
Aﬁﬁyﬁw
:mwmﬂwyﬁ
cnnnn\
JVAVA:—

t::lcc
ccnﬁﬁné
Jﬁlﬂyﬁﬂf
' o ” ” ”

:lc
‘\)
"N
8

Jsr
\.\.w \.’

”~ w.'

2

rd

B
24

N
Ar
'l
% ek
s m.m.n <

N \.\.\.

Aﬂyﬁ7

R

\;

N
g)
-
<
< QS

”

N

” o,

Jyyﬁl

L:?\l

. .

JW

)

N

d

lll

.\.

-

o

ll

.

-

.

o -

"

N

Il

\)

-

\\l

%wmr.
7ﬂn%
lnn\cﬂ7
\AWQN?AE?\
\\Mﬁﬁyﬁyﬁﬁ
S R
Jr)r \ff((‘
e SRR
.\J\Aréssr\f.
.\ywl'\\yﬁlé7
cll llcil o
\\Jr .s::r o -
AﬁMﬁGATVI\léﬁ 2
S8 28 ) . ov.w.w > < p < 2 28
.ffﬁﬁﬁAﬁ7\M7tAﬁcﬁﬂ7
:llc N2 lll Jtlllc
QENQ.LSNQVAAQ?AQN\
LKEE?AFAAWAQV&LES.
;;:V )-A:r):- Ar\
\?ﬁﬁt\ﬁcAG\M7Aﬁ6M7
\vﬂﬁ7éﬁléﬁwJﬁ\Mﬂl
i T
o - Arﬂf\\d
4 cco lcc
Pd A:r A:r
g n.m"w % Q2
7%&&?
R
o
clc
A::r
4 <4
4 -
4

”
Qﬂm
\J:f
’l'l
):r
ll'
Jr\
I"
)\J
’ll'
)::r
llll
Assr
l"
Jr\
"l
A:r
l"
A:r
'll
Asr
ll'
Js:r
)ﬁﬁ?l
cuwmwc
A::r
'lll
J)\J
l"l
J:r\
ll'
\A:r
ll”
J:r\
"’
ee
I'l
Ar\
Aﬁﬁyﬁ
\y:ﬁl'
. N N
Jf):r\
ll"
J:r\
lll
< -
N

L)
4 -
ll
e\f(
"l'
Ar
)
<y
ll
Ar
ﬂﬂﬂmﬁ
f\(e
'l"
LJJV
< LNAV
\( ef\
l' l"
\(f ef
l'l"l
\\A:r\
Aﬁﬁﬁﬁll
caﬁﬂﬂﬁc
cﬂﬂaﬁﬂ
g n.n.n.n.\ Q
QNQESV
.\.\.\
lll’
\é&\é
lll'l
\J)\é
"'l’
.\.\.\.\ <
'll"
.\.\.\.\ o«
I"ll
J::rér
ll"l
Jrér
’l
< |
)

%)
JQN
ee
l”
Ar\
ll'
A:r\
Jﬁ"yﬁr\
lll’lll
J:VA::V\
llllllll
é:f):rér\\
ll'lllllll
):fé:f):r\\\
llllllll'lll
A:fé:résrérésr
ll’llll'llllll
):VJ:VJVA::::::?
ll'lllll"llllll
.\\):fé:fé::::::f
’l"lllllll'llllll
\ff\r\ésssssssrérésr
llllllllllllllll'llll
.\\Aéréfésréssssr):rér
llllllll’ll'lllllll'll
A:VASVJ:::VAVJ!:?A:VA:-
I'Illll"lllllll‘llll
.:résrérésssssssréfr)r
lllllll'll"’l'llll'll
JJVJV\JSSSISTJS!VAIVA:-
lll'lllllll"lllllll
ASVJ:VJ::::::VA:VA:-
lllllll'llllll’l’l
AVAIVAISSSSI\J; )J
lll‘lllllllll'll ll
J:fé:f)::::::rér\ésr
llllllllllllllll ll
A:fé:fé::::::f):-é:-
ll"llllll"’l’llll
A:VJVA:::::::VJTQS!V
l'lll'llllllllll l’l
J:fé::::fé:::fé:f\ér
llllll‘lll'llllllll'
A:VJ::SVA:IVAVJV A:r
l"lllllllllllll 'll
AV\J::::::::::::-JT
Il'llll'll"’lll ll
JVJ:VJ:::V\AVJV J:-
lll"l'llll'l ll
Agég\;&;;&\) )&
llllllllll' ll
\JSVJISSV)SVJ:-
Mﬁwvvyﬂﬁﬁﬁwwl
Illlll
\):r\
A§WM7
Aﬁﬁl
\Aﬁ“
SRS
2N

.
LNN?
\J

N

ol
.

<
3 <8
IQNNV
eef\
Qwuxrc
:AJ?J
\"m”m.m o
o

o |

>~
< e
QWS?
\.\.

.

Jﬁ
Q2

e ' d
ot
JA
S
d >~
"
d

Tt
.\.\

' d

\.\
(e

”
'_$V
-
SRR
’L:?’
” <8
X

'd

> Pd
. )
);; o
N )
< | |
llt\A?
ff
‘Il
-« -
N
.
" N
e\‘ ”
b 5]
o - < -,
’\ J?\l)ﬁ?
'’ 6 < - < »-
' ”\' ﬂ\’ )ﬁ
< p L
l\' < Jﬁ
L » VI > \\l
. N . »
” ” ”,
. N .
A< < | él\
N
\é o,
. N
z .\.
N .
- <
N
4 -

\\
"
cnﬁi
lﬂﬁﬁ
\JJ))
amxwuuq.
< p-

)

5
L)
”,
.\.l
\ll
L)

L)

o -

)

.\.
$2ah

Qfm
J::r
l'll
&3‘&
l"'
J::r
"ll
JQESJV
J:::r
Aﬁﬂﬁﬁl
l"ll
)::r

llll

Js:r

l”l

efe

'll

J:r\

'll

.\o\

.

L p-

Wb
< )
Aﬁw

’&ﬂ
A:r
ll
-« -
QutasR
Ar\

Aﬁﬁl

2R

)

-

meﬁ

4 »-

o

.

2R
g
)7

N
r d
>~

| »-
u
”
l'
. 4
ll
St
.:“mr
l'
< p-
l@"
N
e\
N

f.
2
828

N

L)
S8
p@uuq.
WS
s

ee

”

-« -

l'

F

L)

F

>~

' d

<y
L

< |

.

3
\ )
»
<

| p-

\ )

-

4 p
”
.

'd

-
S8
Jﬁ'

W
4 p-
ll
e
QA2
L)
>
N
l'
>
N
S
>

Y

>
Tt
\\
N
o,
L)
>
N
L)
>
N

>
Gﬁf\
):WVM:“
lll’l'l‘
J:VA:VJ:V
lllllllll
J::::résr\
lllll'l‘ll
A:VA:TA:V\\
ll'lll”'l
JSVJ::::VJT
l"llll'l
A:résrésr\\
ll'll"ll’
J:fé:f):r\.
l”l’ll’l
.f):f):r\
l'lll'l"
.:résréssr
lll"’lll
.\nsrésrésr\
L) ll’lllll
” JVA:VA:(\
\ ) I'l‘lll'
” .e\ef\ef\
L) l"l"ll
\.:V):résr\
\ ) l’l"ll"
) ee\feeef\\
) l'll'lll
e‘ fe\ee\er\
Aﬁ.fﬁﬂﬁﬁﬂﬁﬁﬁv
a8 Aﬁyﬁﬁyﬁﬁﬁl
.ﬁMﬁAﬁMﬁﬁMﬁﬁﬁ
cﬂﬂmmmmﬁmmwﬁo
S X X X S
J:f):::f):r
vMﬁﬁMﬁMﬁﬁc
Mﬁﬁwﬂﬁﬂwc
lJ?J?’
AR

L)
e
N
B 2
)
|
.
)
>
N
.\.
L)
e‘
»
.\o
l'
e.
’l
.\.
l'
e.
X
.\.
»
: ¥
%)
.\.
'l
.\.
l'
\.\.
'l
oy
)
< p
N
»
N
»
)
»
N

.
4 -
l‘
4 »-
l"
.\.\

l'

-« »-

l'

=

l'

4 »-

l'

A:(
I'

o »-

"

4 p-

I'

-« »-

"

< p-

"

St
P
4 »-

"

< »-

"

4 -

l'

4 »-

l"

ff

Lméﬁc
J:r

Lméﬁc
J:r

'l'

e\\(
l"

J::r
"

P

S

st

(G..QQ.Q

(G.......

G..........

fG.....Q....Q.

fG.......Q......

(G.....Q..........

f&..................

f&..............‘.....

f&...................’..

(6.................0....0'

fG...........Q..Q.....Q..D

fﬁ.............O...Q.....D

f&.......................D

(G..Q.......Q...........QD

f&.......0..............’

GG....................Q..l

f&.................Q.....D

GG..........Q...Q........D

GQ...Q..Q..............D

6.......................l

6.......................D

..............0.0......’

...Q.......Q......O..D

0..................’

..............Q..D

...0...........!

...Q.........D

.Q..Q......l

.........D

QQQQJ”QD
st

N
‘ONY
310
wom._.%wm_nn;_m _ _
0 10
_&o__o%
300
1q
NIW
Sy
0
E
- SIV

n
IN
IA
SH
iavdal
3

a3

E

1v



0000 000020202000202020002020202020202020202020
080000 020200020002020202020202020202020202020200
000020020202 020202020202020202020202020202020200
000202020202 02020202020202020202020202020202000
050a020002002020202020202020202020202020202020200
0000 000020202000202020002020202020202020202000
03000002020 20202020020202020200002020200202020202000
S 0a020202020202020202020202020202020202020202020
00000002 00020202020200020200002020002020000020000
000203 000002020200020002020202020202020202020002
252322200620 00000000002020202020202020202020202
Woﬂ.ﬂ.nuw @.m.n.n 10. .\.ﬂ.\.”.\ N“ [ A \..”.. ..... ..........
50 Frg e 1S5 01 0 B N IS i 0ig S C P OOO000
A S RO B IS RGN LA L Ll S 5451
anbs L g 0 llcx S 005 0 0, AR A by P 0 .00 l'l\ W
\Ol.\ o p ,&tzﬁ\.lc\.l.\ ‘w.\.l.\./‘\ -‘\Ql.\.l.\ l'.?.‘l.\.l.\ g ...\.l.\.l \ IIO\.I.
I S Y AR OR S e \.t\ic\ Y 0 "0 T8 N Y
Y- B2 0 et GO S L P B XN, Y 0,270,005, 02 Q0 Y
" ..a's.. .\/ ‘.l ‘.‘.\o‘as .a \./.\ ‘\I \.lo\.'c\ ‘:. ..p.\./‘\ g \ul \Ql.\ 'o.\ ‘t ./Q\.,
et > Q.f‘.l‘.‘\.....u e Py P Nl g\ = 'Y o @, &\/NIQ.O\OF-Om 2% ¢
o B0 '0'0828%a%9aP.0>'9052000%a9 200032300 %0 0
. - oeseaPa® P25 ® . I3 Pt Q ® 0
’. o0 s's8' 09 g \.O‘U oc'ea'>8 ¢ ..,.s. 9 0328 ' 0g % 0@
10333235959502026233259585020252339595820 06
_ oes o2

¥
. y \ “‘ ! ) 9
.”“.”“ﬂ..@‘... € 3L 30 “,W.'. P @ "“ > “ﬂ,WO'.
oDe L 98330249020
L IL T H ..,. 4
> , o‘ 4

(p

R
'.\ /.V“‘
'~ ) ‘w

-~ 4

k4

w

P-Seoese a P a9 ®
9070020229200 "6535259,0
09e 0582352999 04028°332352909002, Sole
%82 3%'23'0 9 e ..@ a22s'e3'0 999900 0'esis g Ty =
L6 S sl ig g O.oW L 0 o sienis g e W 0'saie g he S @
a0 cnialis Bg .00 0 85015515 S1g .0 8.0 001 sis Vg U.0. 8.0 0'2,
Wb RO R Y & e W0 \.l.\ sig g < e WO snie Sig @ < Pt et
\.l.x \" \.’.‘ ’.‘ - \.1 \.l.\ I' - " \.’.‘ I“ \‘/ \.l.\ * l‘ \.‘.\.’.‘ l\‘ \.I.\ l. \.
P A o \.l.\ Fg Yrg~ \.l.x N b \.l.\ Chg Srgy \OIO AN g\t sl g \.:O\ W
N o P R P o A I et P I N N g Vrg O 08 Ly
IR N\ A e > WA A g \0"

e . . ~ .
2SN e e P . Nig
PR RS e Pty P >, s s 0.0 »
PEEOXNC X » m‘\,-\\.l.\.ﬂ.\ O 9, 79430200 W8 oY o Py I \.l..v (Y
3Iont 3 ' 0-0 0, '8, 0o a0 G2 NS 91950, 78,200,000 Q0 0 \.t.\ By 0 Vo0 U G0
"o~ \.‘.\ el > \..‘s s Uy~ \.l.\ a8 ..’Q\ 0. 0, \ol.\ e \./‘\. (PN \.lox -
S'on's @'t gV e o8 e le el g\S g \..... oo o nis gt gt g s..‘\/ O3 "pnts gt

+>'e ' 't < 9_.'0> oe's @' g 9 @9~ ol Q'Y o { o 0, 0o gt

-l @' o ..‘..v o~'e o'l 't 0.9 '048'24'2 " oY @ >

.“".‘. . , & ..’~’.0 ®

T3 eS ...

\) v p - ‘ '\

. O.. -, ,".‘ ‘. = e .~‘~‘ .’.' .p . .\.‘ 'u‘u‘o“~.~w.

e?® s esea-9Ye oY > e's 'S oY Y- ‘U.“ *e's @'

. - _ ..W s -0 0 0" Q@O.’. == oY@

stese 99 %e" b sl B4 oYe" oo L B _ oo b1

> o' Sig S oYe" D' a'gy gy W ® Sese'e el , oo -9

XK SE I e e c'elig¥ePaBs 9 e's e PNy
- 5

(} -
, 7S S0, - \ @'
Sonie Sig ¥ig @.g. >o'e et a®a Pl 9@
. - .. = -9 . . ‘ . a .
21500 0ig B aR DN SIS0I5 0g .0 B SNS

e ¥4
£ O LY
oty » =t 7 - . .'.\ 'o" ”." ."‘.\ : s.
N0 ® >3 WaNtoWaS s N-W ,‘\.,.\ ol DA M‘W 0.0 £
<) \.I.\ g \./.\ b N \.lo\ s < 5 \.t.\ R \olo\.l.\ g " \.,'\.; - =y
N S SRS \.t.\.lo. Y \.I.\./t\_ g \.:O\ W gt S Pagy \.:0 N Rl
0 Y P Bt T Pl S A e P P \.IO\ N \0/‘\ K ML O A W P
> " *"Y” /ﬁ\ : \Ql (o N4 lcx Ot < iy /Q\ g ZaNV- ll \Ol { Py ,..\\/ 7N \OJO\ . Ol < o gt
S8 .0, ‘\/\l\l.\‘:\ [ paiq P \n/\l\lc\ N\ o Pt Ay R e o Py
V- { i 4 : ¥ 8.8~ ), BN ey Pe~ .20 I.\. [ P
. g GOV F QI GV B By B To V- QLN g Vg By B a8 QN Vg g
U3 g \.,'s.. .\I .‘.‘o‘ - ‘a 2 ..p.\....\ g .‘l ‘.‘.\."\ ‘l \.t.\.,‘\/ ‘.’Q‘.’ \.‘Ou -.l.\.t.\‘ ‘\I
04 ) o%e P ‘e a's gl = Y o%e Q‘W O 3ot gt s g ‘e P 0N Z - v 8Y9%, (¢
0000320 020026 232% 002002052328 0202 %
2020262522592 02020%26 2522820202925 2328:02020 % 2
220206 ee%a920 000222 % 29202029
¥ -

9,030 e
v-...”.’...o.. 9 0.0 es'ad
o= > = = &

§ ¥
- ...).‘ r ool 3 | ..... = 330 )... 0202
4 ~ - “ ! - ' ] .‘ — . - ‘
: Tates'e, oIS ce @ .'. e oe 2t > .. o_@

.
e

s e® S 9= 2292020653 90
.9 d P OS Y -« 3 »d 2L O e Hq 3L ) T
yooesedidsieleteReds23325000002¢252332000020%42
.\ /.\ v. h 'a\ '." g s J.s .\ 4. -'.. "' ~'a .\ . a. 4 .~
LTSI R LAY ,.\., e S 'y 0. 2e P80 o' Q‘. 0,0 0'",
\./.\.l.\ \.’ .l.\\ v ] \.’o\.ln‘ ; \‘ \.:. .:‘ \.‘o‘.’.‘slu‘ . L \o‘
/\QI\O’.\OI\. OV P ‘N 570,78 %70 "N l\ol\.l\/
SWY oL AT vg P g Srgn NN \.1\\ ’g> Nrante SY S
P W N N St B Il P T A o S S P o 02500, 79 Vg S 08
< NS 0557005 S \ Pg57es \cll O N‘/\.‘/ i s,
‘I.‘.I > .\.l.\.‘cw S \.;.\ { \.l.\.l..w e ./.\ \\‘/ 3 .ll.
> %444 X P e % .Q\. Qe 2In'C a\.‘: < » u.u‘\W o> e
Op)..W'. ..\ 2 92’0 0029y ® 0.0 s .‘.W 3 ..\... o, e 12 S
2359590020025323959500020625325030 0000 339
26990963332 059293332595820292

W
J
3030 L 5

’.“““
-«

*20_0 € 3 Qo

Se20809593332525008

P ILSLLELIILILILT
ey L

's. . - .
. - . »— > - -.\
2S0325'000,008490835'270, 0009848533, :
'I‘ ﬂ /\‘ > ] lﬂ.\.’ Fas \‘ . \ <) \‘s.n.n.o.:. )
7 \c. * "y .A.v m’w.‘iﬂo % < e > :\aw
_ - .
e S B N SRS AL e S
' ..\ .'. ,.:.\ ,‘\ > “I L/ \‘\ l.\ ‘\.l’\ ’.
2 e N8 e %5 03 03080008 e 05 SN R O
- ... " .p.z ” ) ‘.“ > .a. > y ‘
e300 +3e 023233830
= B > ..‘.’..0.,-. & bapgpay S . .9
&2 " -ocesa® 0 |
323599 3225000000¢252332500020%e233230 00
20 'e, .‘.4 S ot Q.I.. o ) Q.W - @ ’.0.‘ ' .,' 0.. ®
st iN'e s e e d » 300,200 84 S'*~'0. 99 eY ﬂ.‘ > :
oo, e SIS'os ‘\,m.. W DA DK RTYL DY B ol $
™ - o~ " .
05,005 00 0,0 S S NSRS 050, 0O RS B WS NTRWCS 05 0o
.‘m‘ .l.\‘z\\ ,‘\ a\ IO\ 00.0\ l.\.l.\ N\Q/ » ; e \.z‘\.:. ) /\‘ .\
AT I e P N A g g 7g>%- ' g
e B B o O S B A N SRR i
e - ~ > 1 .
859850, 00,302,000 000,570,503 02 03 N g 0,570, 570,502 SN0 NN g 8og S0 0 R
’ { Ml ’ S 9.7 %4
.‘.On.d ’, .\ ‘ .".“"\ .I e/ S\ /) ‘
0800 0052333398, XX LEILIY
0999%0%6%6%6%6%0%0%0%05359%0%0%62523232e%¢9%4059;
020%0%0%0%0%6%0%0%0%0%0 2626 %0 %025 252230 20%9%,9,¢
nouonononononononononono“onononononouonouo“ouono
020%0%0%0%0%0%0%6%0%0%0%0%0%0%6%0%0%0%0%6%0%e%
nononono“onon.nonononouononononononononononouo“.
030202020202020200 e 03020202020202020202000
0%e%e% 020%0%6%6%0%6%0%0%0%:%

3 AL TS
& 9.0 08T a"
> ‘o'o“ ‘. ' ¥ .~“a’¢ \ h“sv § s. ... ’~.~.h“‘m‘s
".\.’ \.‘, ‘.WO\ » > ”. ’ o’.“ n."‘a‘ X
ﬂ.w " » \'\lw . N P > ‘. “\/ ~ Nt ”.'.‘QI‘. ~
2 .2 | .\.A.: % \.l.\ < ) N\W o . l‘.\.l.\ ORGP
ﬂ.l \./ \‘ N‘V \.l \. \. Wy, . < l.. '.‘\ ﬂ .l‘\\
O S A Sl R N S S Sases N S e e
‘\I ') .‘. o"'-.l ’ ‘\ w ‘I.\ .\‘ el \ I.\
.,., (P’ kP RO O P, e .l.‘.‘.“ <) .‘m.,.w ¥ By A [ B
o200 0999259320203 9940, 02
'\ - sa"s' $ o’ ,'
020%0%0%6%0%0%0%0%0%0%0%0%0%0%0%0535550%0%%: %3
059696969696 %6%6%6%6%6%6%6%6%6%6%6%0%6%¢%6%6%0%
0990¢99%e% 999208

020%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%6%0%0%:%: %

0505020202020202020202020202002020202020202020203

0994969696969 %6%6%6%6%6%6%6%6%6%6%6%6%0%6%¢%e%
SIVI9 SYNIW 30 M__u&%%%%m_méz

1Vd30a34 3AVAISA3AINDN



UNIVERSIDADE FEDERAL
DE MINAS GERAIS

G

oy
—

| aboratorio de

NANO.ESPECTROSCOPIA

;
-
.

B _ - »’ \
. ; - S - '. -
. WK ISR
RN L PPN SV
. “\'. .-
‘ ) ..
r ¢ =

P — D — ——————— ————

Nanoscale opticalimaging of twisted crystals
offers insight into superconducting graphene
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Howthe world must Pan-virus vaccinesare  Switchgrass genome
learn to live with key to fighting future reveals secrets of
SARS-CoV-2 pandemics adaptive success
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O gue é um nanoscopio? 200 nm
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“In 1937 Harvard mark | was made which was first computer and financed by IBM”
http://www.azhblog.com/2015/08/facts-and-history-about-computer.htm|/
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Protagonismo no desenvolvimento da nanotecnologia



