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'1'1 17 i m a g i n g  is an crnergiiig techriol~igy t l r a t  
perriiits t h r e e - d i i i i c i i r i i i i i ~ i l  tomogl-aphic i i i i -  
i i g i ng  oCno iu i i e td l i c  i ibjccts. Numerous app l i -  
cat ions hwe bcen i l cm i ins t ra t cc l  where '1'1 l u  

\ 

0 4 -  

plic;it ioiis, I he  tc;iture oiie wishes io de tcc i  is 
subtlc, in ihc sci isc t l iat  its i i i t c roc t i i i n  wilh t h e  
single .cycle ' 1 ' 1 1 ~  pu l se  i i i iposes o n l y  a small 
additional i i i s t ~ i r t i o i i  mi t h e  wavclorln. A gnod 
cx,iiiiplc i s  t l ic i l e tec t i ou  111 ii dr l ; i i n ina t i on  or 
i l i s h o i i d i n g  between i w w  surhccs.  In many 
practic;i l  C"Y, the gip w h i c h  olici is 1111 Iic- 
twceii the I ~ V O  surfaLcs is iliiri-oivcr than the 

wavcliirm is liitlc ch;rngecI as a rcsiili. 
IIcrcwe r c p ~ i i t  mi t he  l lsc r i l i i i t r r l c r o o i e i r y  

iii c i i i i i l i i ~ i a t i n i i  wiili 'I'tlz t omography ,  fcir i n -  
p r o v i n g  llie ilcicctability <>[ s i i~ l i  suht le fea- 
t i i res.  This idca Ims :iilalogics to o p i i c a l  colier- 
eiicc t i i i i i og iap l i y ,  iii which the signal  pulse, 
rcllectcd ~ i f i o l t h c  s,iiiiplc, is iiiterlcrcd w i t h  a 
rcicrcnLc ivnve io provide cnhiiiiccd sciisit iv- 
ity.3 'I'lic cxpcrimciital Inynirt i s  sliowii in I:ig. 
I .  Tlic cn l l i i i x i t ed  'Uiz I i ea i i i  is d i rec ted  iii10 a 
Mieliclson intcr lcrnmelcs,  i i i  wl i i c l i  cine ariii 
(signal) cniit; i ina ii IO-cni pdyethylenc ICIIS. 
' l 'h~ls,  t h c  1'117, be'lm is l i~cLrscd  l l l i t l l  I h e  
sample ;it iioriiial inciilcncc. ' I ' l ic secund arin 
(rckreiicc) c~ii it: i ir is a plan;ir I i i i r so r ,  mounted 
IIII t i  t r m s l a t i o n  st,igc var iable dclay. 'The 
mcasurcd sigix i l  is the colicrciit superp i i s i i i i i n  
0 l t h c  electric fields lrom i l iesc iwo as i i i s .  1)ric 
to t h e  (;oily pliasr shill acq i i i r cd  by thr s ignd  
heam, i i  is 180" out ofphase from th 
Iicam.L As a result, i i  t h e  samp le  refleeis thc  
' 1 '1~1~ pu ls r  withiiut d i s t ~ i r t i o i i ,  t h c u  thc delay of 

I'CIICC a s i n  c a i i  be ~iljusieil so  that t h e  
two pulses destructively i n l e r k r c  ;it tlic detcc- 
1111, aiid a l i i i i i s t  no s i g n d  is detected. I ' igi isc 
2(;1) dcp ic t~  n wavel i i rm in wliiili ilic sample 
and ri~lcreiicc pulses are scpar;itcd iii t i m e  Iiy a 
few p icoscc~ in i l s .  Vigi l re 2(b) sliows the WIIVC- 

for111 wl ic i i  t h e  ~ W O  piilses arc iivcrlappcd in 
tiinc, p r i i d i i c i i i g  'I iicar ~ i i i c c l l a ~ i i i ~ l  ni ilie 
mciisured sigiial. 

'This c.inccllciliriii relics sensitively on the  delay 
aml distort ions ;icquircil h y t h c  sigilal pulse wl ie i i  
i l  iiitcracts w i t h  the sainplc. hnysin'ill cliaoges in 
t l i is  wivelomi  pri idiu large Fraclioival changes 
iii (lie i~ i c~ i s~~sc i l  s i g d  ' l ' l i i s  is ileiiionstr.iicd 11s.- 
ing wwefoims rcllcctcd O K  cif  a mirror will1 ii 
piccc uf'adliesivc lapc s t i i ck  on tlic s u r k c .  The 
tliickucss i i l t l i i s  "dclcct" i s  ~ i ~ i ~ ) r i i x i m a t e l y . ~ l I  mi- 
crn~is, or t / h  oiilic colmci icc length ofthe pulse. 

cllherence lcrlgtll ot the  THz pulsc, all11 the  
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