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From ancient times, man has wanted to see
things far smaller than could be perceived with the

naked eye.

This led to the construction, in the 16th
century, of a magnifier composed of a single
convex lens, and this, inturn, led to the eventual
development of the microscope.

Perhaps the most famous early pioneers in the
history of the microscope are Digges of England
and Hans and Zcharias Janssen of Holland.

But it was Antony van Leeuwenhoek who
became the first man to make andluse a real
microscope. ! :

Leeuwenhoek ground and polished a small
glass ball into a lens with a magnification of 270X,
and used this lens to make the world’s first
practical microscope.
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Because it had only one lens, Leeuwenhoek’s
microscope is now referred to as a single-lens
microscope. Its convex glass lens was attached to a
metal holder and was focused using screws.

Seemmaling

After his historic invention, Leeuwenhoek
continued to devote himself to studies base on the
microscope. His discoveries included bacteria,
bellanimalcules and spermatoza. Leeuwenhoek
actually constructed a total of 400 microscopes
during his prolific lifetime.

The magnification ratio of a single-lens
microscope like the one invented by Leeuwenhoek
is calculated in the same way as calculations are
made for a simple magnifying glass.

250mm--accepted to be the distance of most
distinct vision--is divided by the length of the lens.

To increase the power of a single-lens
microscope, the focal length has to be reduced.
However, a reduction in focal length necessitates a
reduction of the lens diameter, and after a point,
the lens becomes difficult to see through.

To solve this problem ; the compound
microscope system was invented in the seventeenth
century. This type of microscope incorporates more
than one lens so that the image magnified by one
lens can be further magnified by another.

Today, the term “microscope” is generally
used to refer to this type of compound microscope.
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In the compound microscope, the lens closer
to the object to be viewed is refers to as the
“objective”, while the lens closer to the eye is
called the “eyepiece”.

Since its invention, the compound microscope
has made tremendous contributions to the progress
of science. Using a compound microscope that he
had built himself, the 17th-century Englishman
Robert Hooke discovered the fact that living things
are composed of cells.

- i ¥
& F

Yool gu e

& 1-13

In the medical world, Louis Pasteur of France
used a compound microscope to discover yeast
fungus, while Karl J. Ebert, a German bacteriologist,
employed a compound microscope in his discovery
of Eberthella Thyphosa.

It was also a compound microscope that
Robert Koch discover tubercle and cholera bacilli.

& 1-15

The 19th century saw dramatic progress in the
development of the microscope, thanks to the
contributions of such great minds as Carl Zeiss,
who devoted significant effort to the manufacture
of microscopes, Ernst Abbe, who carried out a
theoretical study of optical principles, and Otto
Schott, who conducted research on optical glass.

Cited from: http://www.az-microscope.on.ca/history.htm

N2 BB (Light microscope) & LART WOEA/EN IR, FIFE2EERE, EA
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B o X EMBENE X BMERE. BEEKAX BMEHZE
WA K8, B NERAR, BOKEEELE 10 LT . MEME R
KREMER BRI, BHILERAR, BOCREEEE 200 fFLUTF . BXBME
BRRIBGSEHN—, BELHESR. SXEMERELRETHERKNE
WEE, HFAL ERBEBRAR, SHBREZR, HABEKERRE 1250 14,
BEAPESR 02 pm (1 pm = 1/1 000 mm). BRBHEEERE LA B TS
REME: —RIEJ LA EE /N MBS A S R TR AR R R R
TREETEREE, AUEH—AMRDMIESR. EXEMERKARRE
B R EER, ABMEFHENRERER. SXEMERNFHRRL, KK
HRREE BRANE) BMEis, EF/LMERAR, RENKRARKE
meE, MEEVIEF BB, AEBME. MLEME, TOLBMBMEINEEM
g, EEREMBEE TEINERN T M SEYHR, HEIERER.

S B R AR A E S AU F RS, BEMREYY. #
e, M. FREY. WMAEYSERIAARCERHEE . REFRIEK TIE+
BEWRAT ZHRAZE.

—. KM F[EFRF

(—) FRAH

e FH. MRETN. WBH . HBLE AT,

(=) FBBALRE

WL T BB

(2) FBRA

FMSIEE I RIS, BN (286 - TAKZR =7 3).

=, TRPE

(—) BRELE LM

W BB EE S b =5 PURER S BT AR A
1. HUBERS

(1) Bepe: REMERRE, FAUSRFENEE.

(2) Bk BB EEEKES, HAUERGENGEE.

(3) BB —IRETEE, B mETHRRE, Z2RREMEHNKFETL.
(@) it EARBKA LY, B nks B, Tikawsiis.
(5) Ypise#as (e BTHERNT, WEHES), &EF3~4
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MR, REERWGIAL, Hahis, WARARGROWE, L0rEIR
AR, 77 AT REAT ILEE, Bh A Y0 AR 1 XA Y AL PO, B BEE (B 1-16).

\ EVEPIECE
¥ ;

OBJECTIVE
LENSES

ARM

1000X
OBJECTIVE

STAGE
CONTROLS
MECHANICAL

STAGE
IRIS DYAPHRAGM

FINE FOCUS ILLUMINATOR

& 1-16

(6) Bifs (BWE): EHBMA T, BREN. EEM, FHLBER S
F, PREEAL, RIVTAKEMEREE LREBARAEES GBS
#), EABLMAEIIE, AURFBARE, BE TARERATR, TH
BRAMAER . BIET RNBS.

(7) W RBEAEGE LR DFFENRE, AYREsREeM ETmm
%5f.
O METEE CHIRI: KREEMRHEIATR, Bah a8 & Mg me
KIEFEIFHIE, BT LARE R R 5 W SR bR 45 2 18] () BE B ) 5 52 B T LT
i, BEEEREESRN, SAERTSRERIDZ.

@ ANVETIES (HHURHE): /NRIERRM A28, B AT G S8 iE,
FHEBHRMEGENEN, NTAAEEHNDIZR, HEURERANRRER
A FI RIS -

2. B REBE T, SEREE. £h8%.

(D Rot5E: AEGE EHE, WRERT &S, ©FF. MEE, HE
HARBAF R R BIR R L, BLERFLRERA, MEERCIEHR,
EFHRERBHMRER, FEHRRSEAS, ETOLLBREA.

(2) B8 OGRS MTHRETHNELRE L, AERENLEA
B HAER RIE LS BT ER R bR A L.

© F8E: B FEREABRAR, BICREENER, miEkrAm
B, FEALHAMGEN, SEFE—FTRE HhearERns, U
ALE PR KITRSS .
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@ bl EXED: ERNAETH, BHTILKERBEA AR, HAMufE
H—H, #ESETRETEFLBRD, TR,

3. eI

(1) BE: BEGMEKN L, B¥&F 2~3 B8, LEZF “5x”. “10x”
B “15x” S URRHBOREH, —RENR “10x” BEH.

(2) V5 VRZEEER PimiERs b, REaNERHMIE, XK
BEWE. RERARBYEIESE —IRBUK, BERERBREMDPHREN K EEL
. BERZIF “10x” FSHRAKMEE, BRKNZIH “40x” FEHKAREBE,
BKIZIH “100x” FFSHAHME, Ak, E‘%{ﬁﬁfﬂ?fhéﬁti&?ﬁﬂuﬁ~$
FBERL, IR E.

Y LB ERESELS. BB, BEKE. EEE%EE%%I i
NA 0.30; 10x; 160/0.17; 16 mm. A “NA 0.30” RAF{EFLE (numerical
aperture, NA), “10x” RIRMAMEEL, “160/0.17” 4 HRREHKENRES
B EE (mm), 16 mm RN, Y88 LSO R & NAZE K AN,
HY K, Rrashdem, SYRHEDORNE 1-1 Fir,

F1-1 ZSYEMEOE

v 5 HOR (NA) TAEBEE (mm)
10x ' 0.25 5.40
40x 0.65 0.39
100x 1.30 0.11

RPW TR EHMEL T TERS WRATER) OB TE
HMEHEFH (EFEAFWEE R 0.17 mm) EREZAIKEES, WERBK
FHAKR, ERTIEERRAN.

BHERBRER: BRYENBOMESES BENBKERNRR, s
A 10x, BEHR 10x, HBOEHHA 10 x 10=100.

EWEVEETHEEAMNBMRTEKRMES, EEEHRBENLBN
(resolution) HX, ¥ REIEEME (BAKIREEEE BAR 25 cm &) REig 9
YikB/NERRERIRE ST, S HE IR/ N TR REE O R UL R AR 3T 5
£, ArRALrRN:

BB P R =0.61/NA

NA =n1-sina/2

KH: n= BRENYREZENFIHE; o= BOA GrEXWESEDN
KD, NA= F{EFL2 (numerical aperture). %% A SRE/NT 180°, Frid,
sina/2 IR RELR/DT 1.
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HFIVE MBSk BT I BB S A 1.65~1.78, FTRI R A5 SdkiEin
BHENITH FBE (MR 1-2). X FFROEXRE, MARATSR, EOR—
A 0.05~0.95; WELAFHBEANT, BORTEER 1.5. HilEELKB
K4 400~700 nm, FEBHMESHHIBEASAL/NT 02 um, ARKISH IR
02 mm, Frlh—M BB K E B BGEE R 1.000x,

F 12 FRNRBITGE
N e 7K M A REE
Pt 1 1.33 1.515 1.66

(=) RMEBGEA T &

1. RERKERITE

(D REMRE: DGRBS T, ANMMEFERE, AFE
BHE, EFEESEE BEUBRBEACERTRERE L, BEERE
Wil 3~Tem AE, UMETHAE. .

(2) xth: HAMIEMPEEIIRES DSTFHUEBD, FIR/AsE
GG Bl (s IR, WMEDCH S HES A 0. T
R, EFtEEES, IR ROCEE IR, UZRE B EWNE CHIRETT).
R ROEE T |, ERIMEF A KBRS HRA L.

(3) BMEF A M—WHARARERE L, —EEEERBHN—E
Bk, UIAAUR, RHER SRR RKL, RIGHEHHER SSIRIE KATENE
HIERAL R 2B FLAY IEF

(4) FTEREE: AT mEsiiia e, SRes@n s
VG A AL 5 mm &, NMESELAGREN, VTR EUE. —EH
MEMEFERS L7, USRS, ElEELSAR 8T R)5, HR
[l BT, FHAMRZEH S EWE, ZFMRNE7 @RS, f5ne
SAG T, HEMEHIEW KSR AL, ,

- WMRMZAERE O, ATETHER SRRSO (EEBSBA KT
W SUEYSB KT RMERED . RREAKREANSE, WaEd e
JeaR I E BT HDE R KRN RIR T, WRAE RN, e TREBEET

- fEEEE (>5.40 mm) TR REWIS, BHIRERAE R, NNEHERE, UIR

LEmE B EFAEE.

2. RESRIER Tri%

(1) & EFR: —EELEEMEE FEFE LUK LRR DO, F
NEYZ AT RIBIEWEE, 4 R ITRERNNE.
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(2) EEiEHs, RREEEL BRRERNAERER, FANE
HEATIER (P IEE R SRS ), MR MRELRERI B, IR G A&E
BHRL, NMEFRE.

(3) AR BRFEESEE, AAREBSREWE, i —ee iz
—ARAKEREWS, TR ORIRER 483 0.5~1 B, BIRIREH
Mif% (Y12 RS 48D,

(4) MEMBHZERSE, THELBFLEMLOAT, MRATEER
B hRART, WAREE (VIR BT R ER G TR, T
TR AR :

3. BRI TS

(1) TEFRIMBEZ AT, VHERK. BEFENE, RERFEE—PHKE
WA BEMEF I H L.

(2) KEAE EABBRME, KBITEIRKX.

(3) EEEhiEes, HEESkEFTELIL, ERMUEMANBE A LRn—
WENE, REEBEmE, ERhE, AUEAKFERSKERA I
BEES, AEEESLEBAM T XA LR N E .

(4) AEBMEES, HBRHEIMATREMZIEN N L.

(5) WMRERHANSZRE EEAEETEER, MK ZHNERN M
(EAS— B — TR T . ZEN X A ER N EE-WEREF, FMEERMEASR,
LA s 8k .

(6) MEF e, SeRBEMRIE DV AR SRS EAARA B
#®%k, REPHATERRETS. '

(Z) BHEEAGEEFTR

1. HERNLARATFEE. AFRENES, FUREFRK, UaFHt
i 7% ER AR B FoAt 77

2. BRERY, FATEEMBREELRENIL%, Urr#kit.

3. R BMENER, MRS REEAERAER, VISHPR,
FHREUHME, YU TR AR .

4. KW RSB R BB REE S, R IGTT N BI SR

5. BB IRANEREENAIL PR, BEARRRBEN, BIEERB
BRI B -

6. EFRRFBRFANEITHIMR, ULRRENE, HRMAUZE.

7. RERER TS, UL EEADE, BABERFESFHEMS,,
AR HER o :

8. WAImYE, VWABEABESEMEN, KSBE: RTREH, #



