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Vel-y high resolut ic)n spatial int, erfcrcnnetr-y requi res piccxneter  level
C) IJCI - clirne~lsic]nal rlmtrolc~qy, three- dirnerjsic>nal  metrc)logy ancl surface
mc’ t rc)l Oq y . ‘J’he ahsolut.  o cli stance measuremellts have to he per fornled
Oll]y 10 1 ~)art in a mi 1 1 ic)ri levc. ] clue tc] the cayefu]  clesicjn  c)f Lh c’
i~)st T-ument. .

We have developed an ahsc)lute nlct.rology system with an acc:uracy  c)f
1 .25 nlicrc)r]s rrns c>ver a cli stance c)f 1 metc:r ill air. Thi s syst, c!n~ uses
a stahi 1 i ~cd (1 part in 1 0 1.c) Lhc’ Le.nth) 1 .3 l\licron, solid- state
jnfrarecl laser locked t-c) a LII, F, c.avi ty. ‘J’he qculgth c>f the c:avi ty is
Cc)nt rc)l 1 ed by a thermal vacuum c]vcm . We ac:hieved 1 mi Iii- degree
Centigrade! rms st.abi]it,y with the c)verl in air fc)r Lime scalcs c>f days.
‘J’hc’ al>sc)lute distance measurcm[ent. i s acccx~~)l i s,hc’d by sweeping the
laser frc!qucmcy between several r[~c)cles of the cavi ty. ‘Yhe length c)f
the cavi Ly :is we] 1 as the distance  moni Lored are measured
sin[ul tancc~usl  y.

l’he a}~so]ut e cal ibrat ion c)f c)ur surface n~etrc>lcxjy gauge C3C)WII tcj CHIC

thcmsandth c)f the> wave] enc~t. h c)f 1 ight i ?, cc~nt inuir lg. Wc’ have

Clc>vc]c)pc>cl  algori Lhms tc) cancel the figure c)f the reference mirrc)r
frcm{ the inter fercxnc,ter  cmtput. ‘1’hesc  alqc)rithr[ls require different.
sc~t s c)f data wi th c)ne c)f the mi rrc)rs in differer]t pc)s,itic)ns. We are
i?] th~ prc)c:ess c)f analyzing actual ir]terf~.rcmlc.ter  c~ata using those
a] gori thnls .

A 3 dinm~lsicma]  gauge whic:h will mc)rr itor the position c)f the cc~rner of
a c.c)rner cube down t o 1 0 pi con[et.er rrns, ?lC:CUY<i  C!Y i n var, uun~
asscmlt)] C!cl . Early results frcml this cierlic~rlstl-i]tic]rl  will be

‘1’he resc!arch  described is pc>rforl[lc!d at the ~Jet. I’ropulsic)rl
Califcn-nizi ]nstjtute cjf ~;echnc)logy, uncler a c,c)]ltrac:t  with
A~.rc)rlaut i C!S arlci SpaCe Admini straLic)rj  .
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‘J’hc! authc)r i s, a r[~c>mhe’r of t_he t.echni cal staff in the Spatial
lntcrfercmwtry  group of the Mj~rc)wave, l,idar and lrlt.erfercm[et.er l)c!c;hnology
sec:tic)n at J}’I,. After get.t.ing his Ph. 1). frcml Cal tech, he has wc]rked in the
Gravitation:il I)hysics  Group at Ca]tech, in t,he ArtifjCia]
lnt.el]iqerle.e I,aboraLc)ry at. MIT) and in the 1,1[;0 I>rc)ject at Caltcch as a
Staff Scientis t..


