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Figwre 1. Microscope system discussed by H.D. Taylor, which includes a five element fiat field anastigmat-
ic objective and an inside focus wide-angle eyepiece. The eyepiece consists of five groups of ienses, L1
through L5.31

EYEPOINT NEGATIVE FIELD GROUP,

Z— [

I I FOCAL PLANE

|
POSITIVE MAIN GROUP

Figure 2. 10-mm, 55° full field-of-view, /5 inside focus eyepiece. The term “inside focus”
refers to the fact that the focal plane is located inside the eyepiece.
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Figare 1. 1.0 mm EFL, 140¢° full field-of-view,
f/4.025, endoscope objective.

AN
—

Figure 1. 21.4-29.5 mm f/3.6-f/4.6 zoom
lens for a compact 35-mm camera.



Mebix fvumalion Fov Hodk Guses andl (eus sy

AN A

om—————

P \ \ K <G,
< 5 ‘é\ 4—§>

L o
e
£ we loow hew §4; . % svz'(zivﬁ Ay, o,
7[vesi o ﬁmﬁg{ 42 &

HRANH
JK(MM We can fiud J(& s

§,.___,_Qs___ Motk Asib

—

% Aot Db, (5D



§j(’5u Cm/\\/amka;« ﬁv 0 o

Zewt —axis_be i@ AKX ( OMJ&CJ’&L M(m
X~ d!vec (:/\X£Q J/é,x px/bgpﬁ;zsuf;vc\(w(Cm 0{ 4’&& : 4

-

(i ) (}&,& (M\f ,Q 70 ;
en Mg ( Tw%g ()(awe (<¢o. o

XYoo | ‘ VD e
CZ) O<ZO f%& (}jd—ﬁ Wa?ﬁcsesQQmmwa«z@

Ea,ﬂk(:éw\ ot a §{76ma£ furﬁt(’{ 04/\&0 Ve | th (Ma’éfx/{







IOE Mafix o;[ a @q; §7;—,th

J A ‘
= M To- gv—w-zﬁ R “\ (B Q
(d_f j R,N—l N , (/v_z Rz\ M ﬁrb (0(,) = (( D\({

( A ) = KN!N" 7—/"-! R"".Nq“'ﬁz,?\ R,o

D
det , = R | T | ek
Sudte  def K)»*" -, ATl

J

U
_ 0 W
/N%M—ﬂ;_%\

* 12



Mahic for Hick (ous § Mo fous

- A, n-v W
i} v L
T
_ M;,-Mo (‘ ~J_ — d\ /{40—‘4") ’ dl M(—'qo
", v n W, Vi Yy ' i,

:(A B
D

Thech (eus

™\



Thiw [eus ahic (A4 «t)

F\KOW\K& AB¢D- Maﬁ;x
§ = - A§°\L8 - - 2 = - ’—L
‘ (go'('D "& +\ ‘F‘b;
v _L - f' { :p—{‘.{ —L
SeF, |




[avc(:qu 170 vﬂtﬁ ( A es ma/gﬂ/ﬂ\ﬁd Cwm(ucftw

[MAAQ 05 ' A 0(7

&) (f;)(ﬁ) = M m ) A
' \

D

FI/ f“z § f’LL\M CQ/Q 0(/«7(_5
Ho He. {ww(fﬁ fm/:v[s

lacﬁva\ o)C 4 F, (vz({'u Jb f\uo M fw)éw5>

o =p = o, = S CR )
Fooog=0 = ch+? ol]?- ==~

o,

— /’ S /- nt B ﬂ
"l’- O<b =0 —) Ajo'ﬂ’s, C(a"oz—} Z:‘ji =~ C/J
o (S@W\JL Sy mvw’%w 479 Ss i?)




Zo’c,aﬁc/l\ 67C H( b H, (F4FE, vﬂ(a\%«/jg L H, Hz,)
@ 5y = d AJZ .

:‘OQQ"'-M \gm/‘/’,s, Lf m%}‘j
C

)C; 70 1'7( H, ¥ C/\A”’gxx l/tj&—\'-ﬁ;(g o{ F"/_
fico i H i on e (eft s of F
¥

| ; /
l
@ 7CZE~% ; {L:-—z‘\
7%

g,
0(5'
fovo f Hois o dbe BfE side o F
Ju <o E?C He i e 4&* rﬁ}&i sike of F,
wab(z: T(N'Vs (,@w; .M M:("Z, ‘\’) )670(0\,(6)

ap—
— -

)
C

\1
-

- H\’M
2)27(2761 F(wF);: FL(W(,)










#JVMW"C; p(auemve e(@cﬂﬂﬂ{&fw‘ﬁ f(&[f |

&(v) ecww/f'———-)~ew>w/f /Z:V)

= Ew(&f~m—(—kr)

2 " ~
R =nZk

- ;CM(E‘\? —m‘)
gﬁr") "—‘- g (49 (é?» Cu{') , M«/z-vu'ﬂb\/

W&a;q 67[ a Amrwwmfc ﬂ(év(f%afavz ',@!WL )Cle(a(,_

b t) = bi-otsd
(v, :c@uk%f de ¢ a [las Wt |
db f f"w s géfz ff:f 'S f}(%

pamwavz 02w, fz

p(avw
WMQ (&5}6\ A : iﬁm';e#‘ Ai 41(%((@ a(w5 /f: c’u&m J(&SZ wawg V. .w[{
= 21

ai):pk ’ /k\w? =k =2 AC()
-y o
k“m': b )&
27C |
X:(——C—L——)W = n v * w

aQ

A fixeel

)io )& ZE VAdum (vave (foj /(,



éMWj’j ”F(’W 49%?(7 L/ecn{jw /SJ /«-«w( (IUFMQE o‘f oA . w

“55:/(2;5%@3 = /uoc E%(I’UL (k» fﬂJr)
S AN -l W U4 e S
- AP o (7 (kae)

cmr?%va
Skt .
1=[c]= g € —> G ik




w&*&ﬁiiﬁﬂz a;CQ(«F wy@owa 08 e ol

|C61 + a( N _fzf + *f’o &fz thjﬁ )/
qf/*d w[u:uwﬂ (SS ay %/47 o ﬂ(a{écm_

v@v}xs o -
wosalt of céfw {Lc«,\ Vo (0SS few(
jﬁﬂ j\(_ (L,(uf;gi \)pf/w./es jl/é uvzmAS (A 4/&1
&e«ﬁw 6V _ Q7JZ ”fb /)VMNCQ o~ ’I[/ww (‘/ow7)
A(ofwﬁfm o O i

) = Conlitbon) s o e fut-de) -7
| ‘(’é\g déSw(;taC {'IC/WW v U‘; f]ém;z _w\/z/vt?L LS («{Lf (s

4 ngw!Z
(B - (tethofeelit b

&f&vﬁ(@

oV (v




(<

U(W; she Qa %(J{AW%&W o i o]

* (“%"‘”Qf ”f%ﬂm%m@ et

()o Ay (Ea w

-
| AWy = (- P(H‘ = ( ) = (- )”-[j

1. (M(wvﬁwwc o (w@QMu
AWy - ﬂwﬁmﬁuﬁrﬁ vadliause



Tio -beawt indefornce

\(7t) = o (bt-4) 1,5 e O
Sl - el b)) 1,
Tkl cMw(J (zcww aﬂwsg (v ;HW;;
 (EGHEGHY

= CEGHEGH) + LEGH-E6H)
+ 2 (E,GA) EFDY

M§ MME““L&V of 0%‘0@
j = ¢ B(v4) E(H)
eIt 2t B e (460-46)

T 6 B b6)-do ) doensace Lovin




Sy, S fwo

S \\y,l J ' l “ / -\—‘_._”wﬁ I (70 »\% Soun (z)
.]) S L ﬁ[ K
(«7C wdvi LJ(

(Wznie s
) « 14 S | ¥

.L(‘y}: L (l+ e (9y)- ‘(0,,/‘7)))
-\
Aﬁo T (Z '; = %“‘(ltﬁ(%éﬁ‘- ](‘+(7'%)'“/‘

_ur Y4
" AL ((»9.d)
Lgf ‘\ﬁl {VA/: '&; 87 8¢- g - é% }

&
((MC(!{C«J (w (&0, Ao Gefuenn 14‘7’-?-:‘—77’7)



Fvasv«z[’; p«/("Sm




Icuva E{‘LA
67 VU/US"'*) Jf@.\ Wﬁw’fﬂf dandk «’/C.& n{(&JJ Javes
Yh. tLA + t:. YL| 14 =0 [V,z, Y'\\

Vo A+ t. (A=A U + tu‘(c\ = \
(M7 mgw\mﬁw\)




/Qeacfuﬁw ]Cum Am MWC? fM((J fwﬁ({;
((\/ﬁwwrs o’h}s ) Waﬂy(-s&m(/puf 5/({/’, ef{.)

& (at ) = & (at4)+ -Zlu‘p}’s' = G (erh) ¢ Faleng' 98
= Cﬁ?(@ff’r (27) 2ol n'siup!

b,(46) = & (a4 D)+ —27 (mmz) d)(an) ZIZMDC

- 4 « D) (:ZXB 63(9
d%(“ B) Cﬁ (a4 ﬁ)} | :(%é) 2l 1 0o

3'{7@&4/(



Mw ';\Lﬁ/!s vz( FW ML 076% é s _Qx ,Ww(p,

A (N ()éwﬂ §{L7£ «»ﬁ;m e &(w @ f amty@m ev e,
W, (<4 £) - Qﬁ(chlﬁ) hocod +
T = 21 <'+Cv;@ (6 )

-1 (1- 6 ‘“;a‘“ -w)

MCM(A"O l/&%)tf{é/vo of d/ wz(ujlr&; Hos

/}’6}1 jﬂf) aJ/ c@w , C (Ao ‘0505 A Muj “f
#MM‘F CJMLL&&S 5 4;;amq AN [ DA

WLUWMM/ Cﬂ/@t?vl }&z M(«A 0w C@ov S’O‘L/ éwaé/,zé M

ﬁa-& e huro j(a% s &/ﬂ{)

Welip-sliafedl gep

S
(Tun ¢ -
Ifx) = 21 ((-wm&mcﬁ& >
A, | . l i\\ _ JEEEN
f@fbxmflw gL'AA/.Q.QU\ MAK s & L\(x)=o<x "
56\ _ /\o

Li—irum& sh - 27 5&

ZMM& / CSX LiXwd n




M_ CC\J §W ('wf M)Qmmaﬂ@w |

T \/Q) n
el ] z A /
(Ma e NN , /
Old-sowc 7 S ?@< /
© A, N ‘ R
V M2
_Dz (7(1”(1)

:Vd.l

O\M a§ M!L &\YO s 0 'fw(,es g, (LW 5&3 P LA chL
bl Gof Ifé\go ov MUY /{*&/(‘Qs [/L(;ka‘/\c)/ 7£ Oﬁ) )

éL“Cﬁ, = (‘l)\?’?)'z‘w (KZ‘K‘)'MT (’F&« —U()Q‘Y,))

1) 2 (1-e €00

I, (%, XJ = —%‘—‘\(H ¢y ff;" (x;m)}

.L?Q + ,IV = _I(DLC (J@ou/‘/}y Cm(’;zvvd"é;u)




A X =x,, LG, wemx, b)) =0 of all 4, O o
&)awte o (4 )”Iowvu, bucx«/\ Il = f& Yo =Y, K {
J&q (ldzuL , iﬁt/( u}’ (%A) M Oab(:wv\ {W’FQOWFMJ/:(V\JQ/V Ol/\é 5§Q5

ac/é (0 Atev

/V\ /b()SU\A (W’Fin/f@/\/dbﬂlf@u awcj (/éﬂz—c/[m 7@14/\ /{UD (Aﬁﬂw

M( 3 §uwﬁ e

AORRNRN

=
‘\)

/QW%% «%—Lfﬂvw\i é{pu vaﬂﬂzc’ﬂw ov C/WWVM 1«7‘«(/&
(iney (wspe oA M



(de- Zoudo /kaamaﬂ%

BS

»,
/

,//‘
@ ;
3 // > lﬂ

MZ» / P

v BS2

fc' Q@V - )MMQ (pw‘ «Qv{évw@ﬁa,‘/ |

ﬁﬂb/’])l&ﬁ >

—
Fonadey

Tsolafer




Sagnac Interferometer with finite loop-area S

i .-:' j:ﬁ

o 'Il,r ’: 7 f‘; :-’Ir:l.-'-";;,; .l"':: G
7 /f,/j g
i

I

(

iy ', i, 1‘{’;’ y
2, kY
\J/
%
[}

N

Y
i
e

i

/ -
i Wi
W a,f/,/%-‘:,ni ﬁf f?:f;;;, *1:. ;%ﬁ% fﬁ?f;‘:’%
/ / < 7 T

A ‘W/ i 4 ‘:5?‘
d ’ an :-,r i /;a’,/‘ Y -”
R i ]

v
: 0
I i
ﬂg'i' Wiy,
’

i
'%ﬁ; ; —‘.{:Iw’;,-'?,
7

)




Sagnac Interferometer with zero-loop-area S (Stanford)
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Xiangdong Zhu
Sticky Note
Surface Plasmonics (surface-bound e.m. waves):

If n1 is a transparent medium (real) and n2 is of a metal so that n2 is purely imaginary, rp can vanish if two things happen:

(1) cos(Theta1) is negatively imaginary  (~ -i) so that the amplitude of the electric field decays into the transparent medium (a surface-bound wave);

(2) n1*cos(Theta2) = n2*cos(Theta1) or n1*(1+kx^2/|n2*n2|)^1/2 = |n2|*(kx^2/n1*n1-1)^1/2, namely, kx^2 = n1*n1*|n2*n2|/(|n2*n2|) - (n1*n1)) > n1*n1. 

These are conditions for a surface-bound electromagnetic wave called surface plasmonic wave or surface polariton wave. Since Kx*kx > n1*n1, the wave can not propagate in n1 medium and has to be launched under special conditions with a grating or a prism.
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Xiangdong Zhu
Sticky Note
For a wave-plate with an arbitrary phase shift delta,

m11 = cos(theta)^2 + exp(i*delta)*sin(theta)^2
m12 = cos(theta)*sin(theta)*(exp(i*delta) - 1)
m21 = cos(theta)*sin(theta)*(exp(i*delta) - 1)
m22 = cos(theta)^2*exp(i*delta) - sin(theta)^2

Since m12 = m21, a wave-plate is time-reversal symmetric device.
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