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Development of the Refractive Index Measuring Interferometer (RIMEI)
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ABSTRACT
The Refractive Index Measuring Interferometer (RIMEI) that can measure 3D refractive index
distribution of lenses nondestructively is developed using the idea to apply X-ray computed
tomography (CT) technology to laser interferometry. RIMEI has performance with accuracy of 107
(PV). Plastic lenses have been widely used in optical devices such as digital copiers and laser printers.
They are superior to glass lenses in forming of aspherical surfaces and cost reduction, but
heterogeneity of them causes degradation of optical characteristics. It becomes possible to measure

the refractive index distribution with high accuracy nondestructively.
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Fig.1 Schematic diagram of RIMEI system.
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Fig.2 Principle of CT analysis.
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Fig.3 Flow chart for CT analysis.
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Fig.4 Temperature control unit.
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Fig.b Experimental results of refractive index difference.
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Fig.6 Experimental result of sample A: (a) interference

fringe image, (b) contour map of refractive index
distribution.

[rm]

Fig.7 Experimental result of sample B: contour map of

refractive index distribution.

Ricoh Technical Report No.25

123

NOVEMVER, 1999



3-2 TISRFYILYIXDAE

2ODT T AF v 7Ly AOWEMBRERT. v T IVA
I3AMETIEDSHESOmmAE S mm RO IR 14nm D E AR FH o L
YATH D, THRGRFig.6(@)ICHEST ISR Z 5 O
1%, METHIIEITEINRIEE T, BTN ITRS TR
952 EEREWT 5. FULWIHZCTMNT L 258 %
Fig6(b)IcRd. DBV, HIFROEVZEL TR
HA7IX10°TH 5. L v ZOHLAID - T, MRy
INEL Tz T D,

Hr TIVALRUIRT, BIESARLE 50 TABD
HIERERZFigTIOR T, HEDZOR L A7 —Vicki—L
THFRR LI, Vv 7ABRAICIART, S 2 BITERSTR
AWNEWv, ALBTE, MEPRBRLCTH2Icd b5
T, EIPRSHPREL Bl T0B I EPbD 5.

I 4, RiEftHR

Fig. 8124 235i%E L 7-RIMEI2ADEE %7~ 4. RIMELZ,
BR) % FRIE S 2 JIEEAR A & PC & MHLAA A 72 HlfE
BN ORI 2> Twd. JET 5720 OENEIFE,
2TCPC LCHIHVRETH 5. £7z, BFEL2T 07T LI,
GUI(ZS5 74w a—HF A vy =724 AD)EHALTS
b, BEZEOREMICHEE LG o T 5, WY
DRk & FIEREE % Table 1IZR T,

Fig.8 RIMEI system.

Table 1 Specifications.

Test object Size diameter of 10mm to
25mm
Length = 160mm
Refractive index < 0.002 (PV)
Accuracy Absolute refractive < 0.0003
index
Refractive index <
= 0.0001(PV
distribution (PV)
Wave front = 021 (PV)
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