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Active Image Formation Using a Copper Vapor Laser Amplifier

Effect of the Gain Saturation of the Laser
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A study of the image formation is made in the active imaging system using a copper vapor

laser amplifier.

Effect of the gain saturation of the laser amplifier on a projected image is

mainly discussed. Some numerical simulations for a rectangular object show sharp peaking of
the intensity at both edges of the bright part of the image. This peaking phenomenon is also

found in the experimental observation.

Such a change of the intensity distribution of the

image is caused by magnitude change of the spacial frequency components of the picture due

to the gain saturation of the laser amplifier.
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Fig. 1 A model of the active imaging system
for simulation of image formation.
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Fig. 3 Calculated intensity distributions of
image of a rectangular object projected by an
active imaging system. Parameters are put as
(a) |uin|2=1.0, G=0.0, (b) lun|?=1.0, G=
2.0, (¢) |uin|?2=1.0, G=4.0, (d) |ui[?=0.2,
G=2.0, (e) |un|?=0.2, G=4.0.
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Fig. 4 Calculated intensity distribution of an
image formed by the system using a small lens
(d=2.0 mm) without laser amplifier.
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Fig. 5 Calculated intensity distributions of
images of a rectangular. object with dull edges
by the active imaging system. Parameters are
set as (a) |u|?2=1.0, G=0.0, (b) |u|2=
1.0, G=2.0, (c) |uin|?=1.0, G=4.0.
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Fig. 6 Calculated intensity distributions of
image of an object with gray levels in the active
imaging system. (a) G=0.0, (b) G=4.0.

fo. BEENBERICENT EHHLE X7 v FRICEL
TEIHALSRZMEER NS, BIEEZZT & &L T
BRWEED, BETORESHOHEEREZNEN
Fig. 6(a), (b) iT7Rs. A7 v 7RO 2 BHHD
ERDOF & [k, BED L VDR Gic ©— 7 hHbh
5. An—7085GR, BIBEZDLEACIEREIC
S GATEESTE > TV B8, Chiddtic ©—
IBEbNBEREFAKICHAT I LIZTERD, v
— ¥ — #iESR £ T HEREBRDOELT Fourier Z5#affhs
EON TNV w, KB ZEMBARERS D /5 v &
DOELE, HHRERED O OETHIESRRICEC 3
EEZRTNIEE S, EEYRO BARBRERIED
ISV, ZABRYADBEA I ChNERTER
V.

3. = B

RITHHT & EARKNCR UIXERIC B 3 B 4% =
BRANICATIS » IR BN B, SRV —F —BIiERIC
X377 7 4 TRBEERERAFL, V- -HIERC
X BWIEOFMIC & 5 FED BESHO B % 715 -
7.

31 EBREE

LRONFERD EEE Fig. TicRd. FEHHZ
Fig. 1 tEKkTH 0, BRIk, v— v HiES K
PRV —%—, #EEAV VIR 5.

PF
CL1

AT
V1 —— g
F

M\ |\ | ITIU‘ /M
A

0 CL2

Fig. 7 Schematics of the experimental setup.
CL 1: copper vapor laser oscilator, CL 2: copper.
vapor laser amplifier, M : mirror, F : filter, O :
object, A : aperture, L : lens, AT : attenuator,
PF : photographic film, o
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Fig. 8 Measured intensity -distributions of the
images of a straight edged object _projected by
the active imaging system, which are traces of
density of the photographic filin by microphoto-’
densitometer. (a) without amplifier, (b) with
amplification.
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