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Absolute Measurement of Gauge Block Length by using 3
Frequency Stabilized Lasers
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714 L,& o]x) 829 53 X 4(nominal length), a¥ AolA &2 ABF A%, lese AA
220 2% = Aoz BEF 7|&we] AAYG A8 old o H4Ws} BAFE YEhAT, lye=
W miel Y@ AL, e Fote BaAGe U BAZ, LE FIE AT 279 A 7
AL ag3 lcx Aolx E2e HUE HYE T ey LEHAGd A RAGFS YEATH?,

KRISSOl Al 243 Aojx] B2 7tiAle] 712 B9& ®Hg isotope BZ 2N, TEH o2 717ty Zo
(coherent length)7} o}, 100 mn ©14e] Alo]A EEd deide HdFH 9 didl(contrast)7t vi+ 2
A= BA A0 on wFZ Qste n]$ BUAY AL Boly FAHEL ¢4 AU o] EAE HE
7] 98, 71E FLE Fo57 FEE 3 HolAR AASFT Al2dE AU
#9002 Zeeman ¢HA 3 He-Ne #Ho]A (633 m)¢t 82= A3t Nd:YAG @14 (532 nm, 1064 nm),
283 Rb 43 #olA(778 m) S AHEsgd e, o5 4 AL e FHRE AFAA TAAR
JAAAA L, A Mg HEE A5t AARHez Y&t 339 Mhgo] sMsaEs e o=
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Zol7F 100 mn o] 4 Alo]x] EF9 H9 HdFH el uulsl 208 FE FAAEHAC = A
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, AT 28 F9 =do Ao, aElm FAETFE B, Y AL, 4F HAF ] AN 5
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A A2"e] &3 BI®xE SO GUMPY Hxld wel Axs Ax, 3EBEs)

V(28 mm )’ +(0.19x 107°L)?  (k=2, A4 o 95 %) = BA A

&
=

N
o

do

oL O}H ln %

=
=

< e B2 ob o

I

copper plate ~—{ =
copper tube collimating
lens X
thermat insufator —,{ mirror optical fiber
1
beam digital linear gauge
cco aperture  Splitter

camera
-I frame grabber IL { I/‘/[\}J < 1 ' ;nel's(r]ernce
vy >

lens

I Std. resistor l optical ”
=3 motor

wedge

SPRT thermocouple ]

gauge block

 S— |
= < platen

I [__rotary tabe ]

AC bridge thermostat l

[ scanner 1 [ bamme(q Lhygrometer ” CO, MerH DAQ bo:‘miil———J ldigkaldispla}
L J
[ f
————
Personal
——I shutter controller I
Rb stabilized laser {778 nm)

fiber
shaker

‘, | 532m, 1064 ma |
R Gen.

- 633 ™
{/ 4o 1X4
coupler
1

/
| SR RN T O]

light sources

I8 1 AojA] BF A0 2%

1. HIOIX S8, s34 72 KS B 5201 (2001).

2. orn and E. Wolf, Principles of Optics, Fifth ed., New York, Pergamon Press, p.291 (1975).
3, J. E. Decker and ). R. Pekelsky, Metrologia, 34, 479 (1997).
4

5

=
os]

. W. K. Lee, et al., Proc. 4th Asian Pacific Laser Symposium, APLS2004,
. Guide to the Expression of Uncertainty in Measurement, lst ed., Geneva, International
Organization for Standardization, 1993.

255




