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Development of the CFl Plan Apochromat Lambda
D Series Objectives for Biological Microscopes

Hidetsugu TAKAGI

FSUPRoOY—AD Y U—R7Z2021F128(CHFE L.

DENAZREZEY
/(Diﬁf“ﬁz Sd‘%@L//zo)
J—XhHpore.
DVWTHBNT D

. [DERESEHOBINEMEN BRSNS 7RION— YLV XV U —XTH2D.
BEICHEITZ ISy 7RIOV— Pl XV U—X(CFE, INFTATU—XEVC
FRXCIRIADU—XEVC YU —XDRAZ#HE LT AD U —XDICHERET T & SOEHRAMT(C

HRESLUNIVONA EWD ZE8 L, REREICHIT

—

BEMiEY 2T LACBVWTROEZERDEBESON2BEHFIYL >~ XOEEEIAD 1 DICEHHEMNERN G2, 5
(C, DRRFHOBIEFEZREYZICE, REGNHAEMZRIRT 20ENHD. I TIF2HDFEREL VXD
BHUNSHEL, 3MOEREL Y ADEBHEUICDOVTHAT S, BICHERL - —EBIEBEHERICSITHE

NEDHEZMH L, HEERZLETD.

Z OV DFEDRENGESTARIM C BTN SEFNORBEDGERBEE Y AT AICDWVWCEHRAT 5. CORAEIE

BBV AT LADYZ2U—Y 3 ViERERST .

In December 2021, we launched seven models of CFl Plan Apochromat Lambda D Series objectives for
biological microscopes. The Plan Apochromat objective lens series provides the world’s highest levels of
Numerical Aperture and Working Distance, excellent optical performance over the entire field of view, and
chromatic aberration correction across a wide wavelength range.

To date, the Plan Apochromat objective lens series, which is the highest spec of Nikon’s microscope
objective lenses, comprised the A and VC series. Herein, we introduce the optical design and
manufacturing technologies of the AD series, which has the advantages of both A and VC series.

We begin with the achromatism of two thin lenses, explain that of three thin lenses and the influences
of chromatic aberration in a confocal laser scanning fluorescence microscope, and finally show the actual

images.

Furthermore, we explain the wavefront aberration optimization system developed using Nikon's
wavefront aberration measurement and optimization technologies. Finally, we report the simulation results
of this wavefront aberration optimization system.
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