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system  with  combination  of  HgCdTe  detecter and  QWIP  (Quantum Well Infrared
Photedetector)isproposed.

   To realize  the CTS  measurement,  a proof-oFprinciple test on  the CTS  system  using  the
JTL60U plasma is being conducted,  The energy  of  the pulsed CO, laser is 15 J and  the
nornmal  pulse length is about  lps. The scattering  angle  must  be sma]t  <O.SO) to obtain  large
ion contribution  on  the scattered spectrum.  Stray ljght is reduced  by a notch  filter with  hot
CO, gas. The scattered  signa]  is detected  by a heterodyne receiver  and  the spectrum  is
analyzed  by a  filter bank with  six channels.  Experiments have been carried  out  with  JIL60U
plasma but so  fur scattered  signal has not  been detected due to electricat  noise  originating
from the pulsed laser discharge and  stray  slgnal  coming  from mode  impurities in the laset
These problems are  now  being rectified.

   Subjects
 requiring  further work  to realize the CO, laser based CTS  system  on  ITER  ure

(i) detail optical  design in the divertor and  upper  port, (ii) improvement in the spatial
resolution  (currently 40 - 80 cm),  (ili) development of  high power laser (SO J, 10Hz), and  (iv)
asuccessfulproof-of-principtetestonanexistingplasma.
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 beam (NB) ions (E = 1 MeV)  wM  normaily  be co-injected  in ITER  and  wili  have a similar  velocity  to the alpha-purticles.  An
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 to rneasure  counter-traveling  atpha  is proposed and  a pretiminary design nf  n heam  ]ine and  a receiver  system  ot' CO,  taser based CTS
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 scattering  geemetry has been developed (Fig. 1), A  heterodyne receiver  Teredatdirectlan 
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since  the total power transmitted  to the detector is given by Q t E  P. Here t (t O.05)
the attenuation  factor in the opties and  E is the emissivity  ofthe  target materials.  Detailed
signal to noise  ratio  calculation  shows  that ELM  measurernent  is possible above  300 

"C

for a  carbon  (E = O,8) target and  above  560 
"C

 for a  metal  (E = O.1) target whi]e  a  spatial

resolution  of3  mm  and  a  tirne resolution  of20  Fs are both satisfied.
       In sumrnary,  thc multip}exing  thermography  is feasibie in principle and

potentially could  rneasure  the ELM  heat fiux in ITER. Hewever, several  key engineeTing

problems remain  to be solved.  The  displacements between the  front-end optics  and  the

spectrometer  due to movement  of  the vessel  due to poleidal  t toreidal fie}d j x B  forees,
must  be actively  eontrolled  below O.25 mm  to keep a  spatial  resolution  of  3 mm  during
carbon  dusts in the dome  cassette  pose a survivability  prebiem for opticai  cernponents.

machines  is needed  before a  successfu1  imp)ementation can  be assured.
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       The concept  of  multip]exing  divertor thermography  was  invented to observe  the divertor targets in the deep s]ot  divcrtor for ITER-98 [1]. The
newly  designed multip[exing  divertoi themiography  for ITER satisfies the  recent  requirement  to measure  ELM  heat fluxes with  a spatial  resolution  of3  mm
and  a  time  resolution  of20  "s[2].

       An  overview  of  the mirror  optics is shown  with  the enlarged  front-end optics and  spectTometer  in Fig. 1. The optics  are  toroidal]y  symmetric  and

its toroidal  width  (-. 3 cm)  is limited by the slit opening  in the divertor cassette  dome. The target length (L = S4S mm)  is covered  by a wavelength  range  of

3,400 to 4,470 nm.  Therefore a spectral  resolution  of6  nm  is required  to give a 3 rmi  resolution  on  the target. Thermal radiation  from different positions on
the target is multiplexed  into a sing]e bearn via the eltiptic multi-focus  mirror  (-" 80 foci) and  curved  diffraction grating (200 ]ines / rnm).  The  mu]tiplexed
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teMPerature  On  the target is recovered  from the intensity of  the signal  in each  channel,  . RaTay
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a discharge. Mirror coating  by redeposited  divertor rnaterial  and

In addition, experirnenta]  preof  of  princip]e  in existing  tokarnak
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