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.' 

• ' . - - " ', ' " . ' , . • ' :: ' • ~.." ; ' ~ .;, • , " • " t • ' .f • ••• ; '. • '. a:-
. I ': :"~ .. " , ' " . : . ~; J • ':-. ' ",! , . ' . "' (.': ' :' " I ," \,, ~. ". ' " ,' . " .• ' ' .... : , ' _ _ • . . " •• . ', .. .'. ' 
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· .... the <~-p' plates',~ . ~<?'re . eilh~~.ced ,papallelisit\'Wft.S ach~eved ' when a 

•. ' . 's:f~~1~'~: ~iash{~9 :- ~p'~~': ' ~~e~;~~ ~'frd~··. the. i~~~~~~:~;om~ter, . as . 

'. ~::fndi~a~iv~: o·i . ~~~r··~~~Pl~~e.: cOr)struGt:iv~ ··and .· ~~;~~tive ; 
'. ..\, . .. '. .. . .. . .. . . : . . '.' :. ' .. . 

~':·)n·t~r.fere~·c;e~ '. · .. ~urt~hrr. aligrim~nt, · was: ~c·~.ie~ed . .frpm. 1 .ight .. 

. . · ;·fb·~ris·ed· · ~~~rid ·.· ~~at~~~·~~~;~··a· :~·a~d " pl:~C~~ ,'at: :~he ~~li. · ~ight, ·· , : 
:'. , " ~ ': " " 'I:'. >,- , . ~::·.\ , :3·-·::~:. ,~ ...... , .. ,: .: .. , .. :~- ' ,'" .... - . :;~ ... ~;'.: ' , . . " .. : -?'";" . , . . . . - .~.'. ,'.r~.f5' ">4: ,Or 

.' / '. ." u~i~g ~,the ~~ar,n of. t~.e "·A~go.n ·:~· .. l().sEn~ .• · . ~he b·;i.as ;v?lt~ge. · :ap~l1ied ·to ., .. '." 

.. :: ... '.',"; .. :"\';~:a{lJ:,O:~=~~1;rd;:~~!;~~~!~i::":1tt;;!g:s~[1t:~!sr::': <.{, .: .. :' ' ..... ' ......... . 
.... ..,- r~quire·d ' .. J3.ft\i!r . ~hiffi~(i, to.: 't,riple . PasS ',:·· .. ' . . i ;:' : ~, 
.: ' .. <:; .... '. '". : ~ <.::~ .. ~ .: :: ... ; .. :. '. ' .. ':: ., . '. "": . :,,~. '" .: ~. :"'>: .... "."" :"",: : .. >:. :~."': .; :' ... 

<:). ' ~" ' .. /:; I ' . :. > . .' :'~' ~. : :i{.·,1.' 4;:·.· · ~h~t~~~~~ii;i·ier:··;ub;~· '- ...... '.' '. ':. ·!.; ">~~\J.~~I I ..... :.. .. . .. , .. ". " ;'!:': '.;' 
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.: .......... .. ' ;. ~;. ' .. .... .. . .............. ·,\.:i·. ,{' :> ... :{:~., \ ... . .... ..' . . : f~ 
'.': : :;~l<" -:< .. ' :.";': :.' .' . .• : .. ... . : :.::, .: /!~.~er ·~~Sf·~~,~ .:,~~r.;~·:~~· .. ,:~~. · .. ~,~b·~r.~~,:~:t· ~ ·,:he .. 'Ii;ght :~~~(.': '. . '" ·1:~·J. 

' :".' .:~.:~.~,~,~,;.,':~:,.,, : ':; '.' . :,'. . . ! -: .. :>~:o~u.~.~<l .. ·~~:~~ a.' .·l:90 cin. ':-l:en~~ . :(L2· ~':· '~E!~~'~::~~ '.a~ X-Y. , ~~tin£,. : ~~to '. ~ . '::. :,... . ':\ T.:.:· 
. _." ., . . :'. , "pinholE!,~! : aperture (diamete'i: . 4'00 · .~mL placeCi. :·dlrectlY . fnfront·· '.:'.: " "\' T '" 

:':-:;:'.:<: ' ::::'., ~ . :~ ,~'~'~~>:'" . · ".;- · ~.f··· .~.h·e.:~~~~':~~~f~±p·{i.~r:, ~~~~ '::. (l~~~), ' ~" ~:< i~': .~~:~.~i~~:···. ~~~, . ~~'~·~t·~r~d ~. ' · a':··' .,f:. __ ' 

". ; ::~~ .;., ,-: .... :', ': :: .1.i9h:~.~,'· ~~iy, ·t¥>.~~ .. P~t?~~.~s· t~.~y~'t.lirig ''p~r'ailel . to' .. ih~,:, .~?t·~ ·c : .... ':., .' . 

:- . ... ~':" axi~ ·: 'ent~:r~d the·: ~M~. . '~.'A6~:~~:t~n~e .'·oi,. ph~·ton~ · -'.f~a"e~i:{~~ ;at .. ~ : . ' . , -
! : . .'<~ , > .' . . .' .. . : , .... '. : :.' ,>,,:~ .>>' ~;'.':'; /' '.>._ .' . :'."" . :") ':'.':,<:.: :\\: .'::'. : ':'.': :>.'\~:.~ ~ ::: .:' :';' . ~ .' ~ : :. ,:. : ::: .,.' ... . <." ,. .. . .... '-" ',' .. ' 

. '. ;" ' .. ' :' . . ' .. ': .'.' : ". : .slight , :an~gle .. t6: . . the :·op-tic·. ax~'s"'; ' :' ail-d· ~en:c;:e' : ·pass 3,I1g ·t1iro\lgh·: the ." :: '. " (.: . . "; . 

i'} : .\;',l?;:<;;~±i:!:~f~:1~~~:f~~:~i:f;~!!{~!t~J~f::o::~:~~::~ :;:~,:e: :, ' \}/i' 
. " ' :.' .' ".". h.ave ·"resulted". i~. ' ~ . hr:oadeni?9' of ':the .:cen1;:.ral ' .c ·omponents ·. flnd;. ,," ,: ', " 

, '~~:,""'-~" ' . 7 •• " • >;' .,'. .<.; .. r,.:": .. :' ,,~:,:.;":-:·~t , " ' .. ' , ~ ' .. ' .. ::, ',: ...... ~ ..... ,:.' :.~ . ,: .. ::: .: s , .' ". ,, ~ . : ': ' : ~ ,- . '. .. - -: ~ • : : ' . ' '; '~' ~ : :'. " . " ,' .:' .' . .. - '., . •. ',>: ': :. ( .. , :. _' , .. i." " '; . . ':: ',' ,. 

'j:~:; ,:' : .. : .. "''':'' ,,;" :"'" : ,;·<#ia~ctlo·ri. -1iithe ·: ~iries .se~. ·.:·· Itl,. sei,e·ctii1g ~ the" pi·rihofEi ,,: ·si·ze,:-.a· . ;' .; :: .; ," ..... :. 
'}.' ' ~" '" (. <. "! . :',' -,.:.: :.' ,'. : ""' - -~ • ." ' ,, .",.- ' ~ '1 ','(: ,'~". ':, ' "'~'" . of ' ; :- • • , ,: "." : ~ " , • • ~ ' t ' :"" : "' I:'~ .. >:_ . ,I.r, ... ... ~ .. ,",~' : .... , ,,' ,_ .. :,,~; , 

f:·:.~f~ .'~:;::.: .. ""j. ;.' : : ,.': , .. cq~i?ronii.se · ·was : .. ~~ach~~ .:·~e~weFn: . th~·: · ~iinu!!~·a.n~o~:s : 'rf~~ii'~JI\~nt:'~ " ... . " : :~~ .' " ',"'::::\';" 
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~~~~;.;~~~:;;; ,~;;,;~"'.:.:.:':': •. : ·2-~.·;:~L'~~~~~,:,,~~> .... ;: ... : ." 
;~.' .• ".~~.::!'. :'. · 0 ", " " ~ : 'j.. ,' II ' 

t;~~.~: 'r '., ~ ' ,:,' ~. 
"'. ',. U ~ , '. :,.'~ • 

J~~i .. , ' . "r ' '. '.' . . '. .' > 
:;f;~: . ,,,;. .. " . ~.' :, .,.. ". . ..... ' , ."':.:'.,28 " . , .. ' .... ,: c 
· I':f!i~'" • ',' . . . . , .'. '- '" ' .. ;:. ( ::[[i . ' p;' .' .... .... . '.' .. . ...... .\ - , ' ... ',: . . ( '. . 
· ~~. • " .... ' ,' ; . . ,' ~ . f., • .. 

'1:.' .i· ", ' ·" m99,e.l . J:TT '1fwi30-)g'e~e,:r,ated ' . ~ ~hot~~UlS~; :.~ rei'aye4 t'a' ::.thel DAS-l:vi.a . ..' f .: .. " 

:~,:~.~ . : .. ','" ·.:'~~: '~~~':lit'i~~·~:~'i~Fr~minat9r, ;' ,'(Ap' ;~" f~r : ~a'ch~ :;'hot~~ ; ' r~~e'i~~'. '· I .ta · ...... '; : : 
:"\; .': ' . .. : ' .. ....... ·.I: ~ . . ' .... " ··l . :,' , .. ·· ... ,., . .... . · : . . :, .... .. !.~ .... , . /). :.f' : .. ... - i" ", ' t o '" - ",' , ', ... . 

'. {: .. ,:,; '." d ,a .tk ·'co.unt :"'J~u( .r .ess. than, on.ecpunt· per.r: s:e·~o.nd~ ... :: . • .....- '. , . ' . 

,',' .' .... ... ..• . • : ~e/o~~~":l,' a,S~,,~lY :froin~~~~B~~~;,~~!; ~f~he·; sp~~~a~ ; · . ' •. . ' 

':.\.. : .. >:" ~i~;!e~ .~~ · :~.~; p~~.:.:· f~~. enf~.~~:e~ .: . ~ , ~: .~~.~~.~. ;. ~ty~.~~~~ .b~X, ;.~c~~.~.r~ ,d · .. . , , .. ... . ' .. 

" :. ~. ' ::-::-.. :::' ';:'::.:': .. i:~:.9.1~~~ ~;~.~.ot~. ~~ : · .:~i5.~; .. :.t~e~·: ~.~:o~m. ~.y:g~~~ .. ~f"f .. >~~ :~e~:~.p~able : ,;.~·t,~·~Y ·: ' ~~ ·.: . :" .-; ' 
'i; ....... ;'. .. . . .-( .·.:;·T~:9ht"· :,rel~t~v.e-:' t,o '~ ~I.1~ :· ·?aFk· ·9buIi~;;- : . e~t~.re.:~ ~th~ : . ·PMT/:.::,:· .... . ... • ...... . 

':-",:: . ' , , ;: ' ":,1.: .. ; .' . '.. . .• ' " U ~" .... ... . ,:' , _ " • . ';. . \' .. . . :: • I .... . ~., : ,~~: ", • • :~.",~.' ~ . .. ~ ,.' : t· 
0,.,'1.::" , '~:;" : '~ .> ..... : ... :.: .. ~ ....... .' .: .. ',.: .. :> .. -... ~ .... ' ",'" .... :.;:' ;'. >' , .~ ' .. ~" " \ .:'·r' ~: - -':'1',:::/,-,- ':' '> ..... ::~ .:; ''',: " .~ ::,, :.,,', ' ",: :" .•.. ' .... ' ..... /,.'e . ;..·:~~.\ .. : .. I • • I . • . •• ; 

<:;:'.i, :.<: ..... : . .,: >:. ' ;:.,:.:.~:'. ~I :, ~ .~-s. :-:: .. Da't 'a ' Ac'c;iui:sition ·.~hd"'·Stab'iiization ·~Urti't · .....: .. <::,: ,:. :~. :' ~;. . ":;'.' .,:: .. ~ .. 
~. ' : .•••••....••....• :) .'. ·;>' <.;~ .•• i·., ',.?: ~}~~\~~;~L f;~. : Da ~i~~~;~~i:~L~n : ~~~; s t~~~\~ •. ~ii~~J~~2~ .. · .. ;. '/ : ....... 1 ' •• ,. ', 

'. :~ .... :. :, .... : ., ,; : · (DAS.;.l)· : se~ve!l · .~n;.-· Clc.ctm.l\1la:~i~g,· · an,d · · · · h~.Pge ·di!;pl.ayj;~g J~he ': int~ri.sity . __ . ' 
.. ... ~::. : . • ,: " , . . ... ,',:,1, - ' , .• . : ••.• ~ ... . ' • • , ' " •. ',,", ' , ~' ::r: " ,':: ., . . .,:.~:-: .. ,~: :. : . ... ,>. I • • ~ .. '~ J'. "'.> ~ : .. : .. :. ,~ " .:. ~ :.:" ~ :.. . ~.': .. ;" 
.~ .'"' .. , ' . -: of"the . light ~' tr'ansmit,te'd by the Fabry-Perot 'versus" channel ' h1.inlber ." .;':, ' , :. " oj 

.... \:.:. ", ,:." • "':'~ : ': ': ' , .',: • • J .... " . :: : ': -'.~,: . , •• :_! ... :~: .• . ~ ... .. .. : .... ' .. :'.:,~.: . . . : ..... : .... '.: ;".,', ',' ,' ""'~ ' .... " . " . . . ':,: .. , ' _ ~:" .~~~:' :. 

;:1~'" .. or :- tr)ii~m.~ ~,t.~n~ ; ff~q~e:~~Y'~ .. :~ :!·.Th~.:·~:a~~~~:~~~~.~?l~ f.~::: ~~~:~~a;.iO~ ., :'. ' . ~., . '. ,:' ...... . 
.. ::. .... . . .. . ~wa~ .. cQ.nt.r~lled ·:bY . thj3" D.A~ • . :.Addi.1:ionally j . the'. DAS.. ',suppl'ieid . .. .. • ", ' .' . 

• ;. . ~ ' ; I:" ':~. _'. ' .~: : ' ' ~ .t : .. :,', ..... .-: ...• _,~ . :' ~'."~ ,'< ,I .,.: .. :; .: .. ~:.~ ; .. ..... < "'1"' .\ ...... :.f or:", .' , - ,' , ':'1"':"' :; ";" .... ::: , : ~ .. 
• "; • •••• ' . ,1

1 . ~ v61tage · correctfons ·,to · the .. piezoe·le-ctric : e·leirientS.~. co'nnec·ted · :~. :~ " ',: '~""" "-" )" 
•. ~.' .'~, ', ' '. _ . -, : .' . . ~ , '. ',' ,/: , . :: . ...... ~.: It , .~ . - , ' ~' ••.. ,', ~ ' . • ~ I ',' ,.' • " " " , ~~"" .. , " ,. ' 1 •••• • :'* ,. ': " .• ', ~~ " 

;::':;: ' ...... . .' '" i:?':. ~he ... ~~¥.;:." pikt~ :'-of th.~. ;Fp"·;tcf.· bor·~e.ct.-:fo.r. ·.·dri'ft. · an.d." ~:isai.~gn~.: :. ',. . ... ,.. . . . f--::":: 
-:"".' ':." : .. .... . ~. : .. : .. :~~~~:· Of · .t~~. ~P ':·P.l~:tt~~S:' : .. ' ., ': . :' ...... ... ... .. . : . ~. ' ... ;.: ..• : : '.: .:: . ... ; .... :: .... . . ,:'> .... ',' .. ' .', ,:.;: ' " 

:~'~I-- ' ."< .. ': .. : .... :' ., ::,. ::~ ::::: ':.' .. :::· .. : ::~U~~·~t.~d~t~f~~·~ : ~1:h/.~h9\id~~i~i~:1~~~.)t~~·.:·:;i~.~. '; ~~6r~·d : · ik · :·.:.\ · · : .~ .: ,: ... ' ~ ; .. 
. ::~ ~ . ,':. \', .. ".": :. ;:' ." .. :.: .. ': ~the:" ~u'iJi ~C~~~~~~l: ... '~~~:~i~:~~ :.': ti-t~~f . '~~.~ .·.~~~<D~S'. .... ~i~~~~g~·<6,~:n~·~':t·~·~g·; . · .: .... .' .. :: 
. ~ .. ; .:L.: .... '_' .. ; .. : .. ~ .. (f '~ ~.-~'. .• " " ' : -.I.:.~~. ':' .. : . .... _. ,. :::": _. " ' .. ,' .: ", ., ', '.:', ;," .. .. .. :, ; . ..... . . . : : .. : .~. _ ~:.: . 

" .: '~; r. . > .... ' .' " .. '. :<;. '., o'£ ':' l~ 0'24 -Channels T': ·.onlY : one'-haIf, ' qr '512 · qhannel;s, ' .·waa·,·· utiliz·ed,·. ' . ' .. : .. .. . 

:,:. ::~j ':.:'.: '~~': .. ':,> .:: ,':~ ':\ >,.: \ .. ~;~ .. ' ~:~~~{ .~:i~ .~ l;~i~g.·,u~.·e~ . :£~~:'.' ~'~~~~'~e'<~~d ' .~o~ri.a~.j .. ~~ : ~it~· ; .: -.... :': ," . ' . ~"l)' '~;; . 
·:.~ ... t:-.\·::·:· .. :\,,:: .. ,., . ~: " '~ <:'! ~.;~ " : " . :. ', -, ' ).:;: ~ . .... ' " " ... . ~ . ' . . ,... ,'~.: .... . . :.~ ....... . j_ • • ; • .' • : ;'1 ~ .: " , ', : " • ' \'" . .... ~. , : 'I'~>" · 

· :;. ;': ~ ' . . .. · .. :i " . . ':' :-t;:~e·:. p.re::vi.~.\l.~ ;s~.ec.-t::ra •. :':.,~ ~a~~~r. : q.~~¢ki, :, ,,srnc~ro~.?-z .. ed ,: to .. . ~~ . r~p' . "~ "', ..... : .: • . /. 
' ~ '~': ';'i" - ,':;"' , :: :.. ' . '., ~~ . ~- ' J ,I' • • • ,, ', ' ..... , . • ' :. , ' • • • , ' \ :,:"" I ·· ~ . '~.': ••• , . ' . : " : : ••••• ,' " , . ~ ,', , '~ , , ' , • 

,>.::~:.< "';' "\':. ' .. ,,;> ;~"' 'W.avefo~; "SWt3P.t · ·~~ough · . th~SE(.'· cl:tann.~i( '.ln .:-a . marip.e·i ·eq4i.vi!leil't··.:··":" ... . . ";.,.:'. ;." " 
·! t. :. l' ~ 1, ':':": .'",- ,":},.-. ',':_ ~.' - ... : .... , . -:" :''' .. -:. ;" _ ,", '~"I ~",, ; ~ ; :- : .- ,:' •• ' , ' .', . " .' ', : ' 4 " ~ ," : :;.-: ' 

'. :'~}J..:.". 1 .... ~: :~<.: ... ~ ~:::. '.: ;~.'.'~~ .. t~.~"~ ~w~.~p' ~ :~:; ... ~.he.·· ~.~. f:~~'~~~ :~ ~~. ~.~~~ :.:-~~.yei~.i;m'. : .. '. " .~~.\l~~::. : c~~nne·.~.·:: .... '.' .:~: ',(, . 1,:;:': .'.:':' , 

: :,:' :: .~ . . :: .. .. :.:.:.::. .~.·::··:·o~e · · co'rrespdnde'd; to;"'thfi·.·"init~ai :'pl~:lt;·e.(po$;ttioni,· ·'-bbahneI· .two '.: ..... :. ', ' .: t:·· '. : . 
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. • • , ,, .'..0(1 

... . . " 

:';~C::(: ',:' ';':'f~;'~~f~{~~~~~~~~~~~~l4~~~~~~~~~~~:,"L' ~::~:~.:.>. '. :~;:~: , :~. :: ~;;~:j~~ .i .~ ... ' ~:.' , ;· · :,;·2~~~.;.~,~~cil~i~~~:·:" '. 



•• : ' ". " . ' . f '. • " f-> . . . 

; .;' ~~y~ ; .~: .'~: . ·:;:~~i.~~~:~~~4~,~~~~~~~~;~L,': .. ;::···~ · >. ':{:1~~~;~~\i,;;~~·:;;,<;,~;"~1'~~4+r.~~;;2.~;;;'~:·~"~71;';';~~'~~"~~~~;~'~?" '.' '" 
'. > .~..." ', .. ~'.." ... , ". \. G~'" 

.,': !' , . • • /~~ .. 
• I • . . ~. .' ;.:: ' . :: ,~: "f ' 

" <'.'. ) .... : .. . '. ."., .. . : "' .. .... :,- " " . . .. . >. ..~~ . " .. 
.. , ~: ' ... ~ '. . \ 1 ;'> .. -::,j:~;.. " , . '. ' .:~ ',.;,,'." . ~ . . ,. t" 

.,,';. ~ ' . . '. ' .. ", :.... .. ' ,; ' '', .' """ \ '. '. ' '., 29. .. . ...,~ 
... :: : . : ~'; .. • • ,.. . , , " . ', ,. . .. ' • '. . r , 

....• ~;: OplY~~. t;'e ~~~DJlel f~rre ~';"';ding t~; 't.h,{P late ·~e~.r a ti;',,: I . 
'i ':: .'#. :·tha,t' tiJi\~'>~; :eacji .. ph9tc>pJls~ · ~~g{~:ter·irig. ~S ' · ori~ " cbpnt .,in th'is ' 
:.,",:',' 0, ':: ,):,.1, . ,.",' . ' ~. , .... : ... ': ',:' '.' : .,:', ':,~"" --: '.'~" ' . ~ . " 

. '. .... . ".' ':" channeL ' '. Photon " counti'ng.:. did: n'ot" occur quring restor:at:-ion' , to , :: J . 

-t o' ; ~ • • ~~. "".~' \ , ':. ,: ' •• • • , . " • ' •• " ,". ," : . .. . .... ...!!. • •. :' I .~ , " ',', • ! " ," t' ' ,,' ,. ~.'~ 

, .' '.: ,' ·.i:. ::,the "l,n~·tial :-plate" position'. ~ Eq~ivalent :respo~'ses 'to , the wav~7' . j.'" 
. .l" ~' " >"': ': '\.:.;.. , " \: ", '.~ ": : ~" . .'.~" "'" ~ ~ : . ':: : . t· " "''''" . ' :,':, "' : . . :. ~ " : ': • • '." : , ' .. .. .... - . ~ • . , ' ,: : . '" 

" . "" ;' '. ,, \ .. forin 'by " the pla:te. · .erisu~d .a l-in~r . reUltl.'Onship .between the · 
• ::\ "'O f • • I: . :~,· . ~': " ! ~" It· ,', .' " • .' ' , ' " • •• :." , • • ., ' J' " ••• , ' ', ' '... . . . . ,' . "" , , I, .... 

", :" "\._ ' . : . "' ~ -: ' • • I J, •• ,', ' :', .. -: ' :', ': • • ~, '.~ :', ' ':', . ' . ". " • • 1 ' ,, ": .; : ',. ;:. , : ,. ' • • \', .J' . ,', ' , .',, ' 

: ,- :;,':' ',' . .. ' , : ''-/;.1;'·:.' channeL ~tirnber .and. plat~ " ' ~~para,~i'oh · .'ch~ng,~. , i;lnd" ·~ cons~queritl.Y· " , 

'\~ir';~~:;}~.;;.;;):t.t~~S~i~:;:n~k:jt:::~~~~P-~~ •.• c\~nri~l ~ iO;lJ ;b; :~alt~red:; ..•.• ,., .•... ~ .. •. ,~ . 
.. '~/;'-"': ; . ":",;,:, '><'.; :· ..... ,)i1: '.s:teps .. ~f ' .0;1.: nis.' .. ,frcllu:<'()l ;m's/c~~o .. 99 ;.~9 ·9·: n\f~/!=h ·.> :~e.nera~ly' : ... . ... '. :. 
<' :,~~~, .: ... " :~ ... :. .: ~ .. 1 .~'.'~ . , ; ':C' ',' :.;'!~ ", . .":,' .. . < .~. :,~::\: .' ;'. ~ ~ 'I <:.', '-, ":':,,-':-: ~ ., ':.', ::.' .::t.'t: .' .'.:' ' . .- ';: .: : .. ~ ,~' ' 1,~ : ,: :":: :: .' ' ,-:: :~ . :, •• •• ,, ~. "', • ; .... : ~ ::",: • ~ , •• : , . ... . ". ' .. ,. :- ' ~: :~ > .' "': 
:: ;::;:;' ': -:., :'.: < ;~ ·,;· .. :'>al 0:.' 2c"ms/ch , ,'t.l.in~ ·· per.iod : was'·:; ·us~d~\ '. " ~additional. ·feaJ::.ure;· ·kri0wn ". 
,:':~ ~1~ .. :/,. ~,~' r :'''~\ ",' ' ,~'~.~~ . '(: ', ': .' " '_, :. " .- ~. • . ' . , - ~', ' ", ' _ '> .,,;:,~~ ' ~ , . '; :.! '/, " ::. . -:' '.- '~; ,,:' .' '. ': ~ . ' . _ '; ',.' " ' .... '. :, .. ." . .',' ': 1:. -, . ," . '" '. ' ..... 
... .. ". : •• ~:~ . • ' V •• ·: ::·:;-:as· :the i'segniented . time base'~\I:, : p~rmi.t'ted "iorige:i: 'accUrnul-·,lt:>ion, . . . 
: ~~.:.g~ ,.:.::, :. <.:: .: ":., ', ... \:;. : . ~ . :-- ::. ' ... :--.: .' ':" .' .... ',: .::. a .. ':.;.';, : :: ' : :~:- ., ' j .. > , ........ / . :...... '." : ~ .. ", ' .. ' .. "" ,:: :'.' " . . 1 

.' '.-";;,1' . .. . :. . .. ,;-: .:\ ..•• '.;:'< , , times in ' one 'or': l!l0;,~/' specificf r'eg~lns . of. the." spe.ctrUf!\ •. ~ · >A .' '., ',' 

::,:.~,;",:,~:l::.;.· .. _ ..... ,::,'i'. ">' /;' .d¥9i ~~lx~~j ·~$~~rik1eSigl,~~~d';h;~~P:O~ ·. b{jhiCh ';,~~' c~a~ri~l · . ; 
~ " .~: ' ".: : <.t·.i~e~~~~· · t:~/:~be· ·:£ri~~'e~~~cr. : (~~iinti.\n·9.9~X; '.' .:~::,T~i~l,;o~ti.'o~ · pf6.v~4 ' .. ' 
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;:, · .'i':.~'{~iE:~~~~;:!1t~~~~~:ns::r~:!~:!~'~:~;:::tt~:~fed'7,> 
. " .. ', .... ,.. .:; .:.~ .. :;:" ..... '" .'.:::', .... " ~:.: . .'; .. ~.:: ';'.': .. :.,>: ... i. ... ',;':-' . .... " "",:;, .' "c' .: . 

' .':" .. ,.' . ' :s'c,a:t'~V:f~~~ ' e~~T::r:Jnie~tL.:d·~~f.~r~4:'·;~Pt)13"~?,~a~I~i' fr6m·,.~hose p~evi9~s·1~ ,:. , .. 

:. .... .. .. ': · ~~.~'9 ... ~¢~·.' 9~~~'i'ng' · 1ly..~ra~.e·~~ :.. ~In .i~~~if:i'~~,; .. it .was hp~ed t.h~t v.ia.' · . 

. ' .:.".~ ;.'~' .. ',: · ·:,. ~~~;i·~~la~i'q~ · ~~:·: ,the>·~'~;.li, . ~:~~~~:t~;~~.~ .. :·;~h~, :~i6~~~ ,)·P~6:~~dut~· ~~.~~ci ... 
' ,_ " ' ,: :': ',". ' I" ',,' '; " : ' r .. " ': -, _. , 'j .: . ' ': . '" , " •• " "" . ,- ', ': - . . ' • - '. • ' • 

, ' ;':' :::'" :'<::' .~~ :; ref~n.ed):o .. :<?bf:~~~ :: hy'dra.~~~: qf . ;~~~i~fa_c:t~~i· 9l?t,ieaL qli~li}~Y'. ··· .:':: .. 

';;:·):ifh~Lc!~ioi:::p;,,:i:,~\1:~~;;;~g2~:1: ~:~:~::~1~~:~U ,;, ', 
.: ." '. ' , .. ' "', ' and, ~~gas'· handling ' :sy'stem~ '':" The . fxnaT :'v.ersion 'of· :the s 'ample ·cell · ,.: : ~ :. "; . 
\ ' :,:! . .' .,:, , , ,:,, :':': '11"'1 . :.~: "'.: ';",~ , .:' : ;,~~., , '.: ~":, .. ~ ":':: :' ::'. X', , ",'.:' ';:' >: : :' I '.~ .. ;._·.: .. 'h'. 'l " ~,:.~:. · ·· r .... " ' , :. ,:. - ~ ,:' :"" ,-, 

. ::",,>; :,,::.:, ,,- ; · '-·and~ ·'6ry~9~·tat . wi,i:{.be ~ :i·tiit·i~.i:j:Y ":expla,iile:d·;,tc; b.~· ·~ollow~d ' 6~." a ' ,,-:". ' , ..... ": ::. , 
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" . ': ' " ":'~":~" , ·'>· ·· ·'~<·:~'· The'·'hydrate:' sampl'e·§. were· gtown ·at. the"'bottom · of,'a ·"IO':' ' .' .. .. ,' ... . 
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." .. <~~,r\:';I£,~· .·.·}':--M'·:' . ~,.; ~i ;~ , ;':.,.: r~:~·,,,,/.J , ~';: .,~ " ~_ "":',' ; .: :·'~. · I'~'::'< " i·:·<~ ;''' ''::. : ~;'- '.'~' '; ~:_:' .. ' ,,:':~ '., :':"-::,,.::: /~'.' ' ''./.,, ~: : .. ,,- ': '; ':' . 
. '.-.:' ':'~~' .. ;:.:.-,:.:,: '.,/ .~Ul;>~:e9u~~t:~y :: ~~, . ~~,7(,;.ce~·1>' '':, ,~.~,,:c!i· ·~~~ ,'9~en .. :t:~ . ~. ' ·cpa;; .. s'?J>ply ;at ,the;:, . \ . ' : . 
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Temperature control of the hydrate .s~tewas acco~pli~hed 

usinga 'the:i:'mo~iectric module. This mod~le' produced a. temperatur~ 

\..gradi:e.n·t b~·tw~~~'. its ' upp'e;r~and' low~r. s.ur,:f .~ges . prop~rtionaito ·th~i 

" :·',. a~oun~·; o~ , ~~~rent, ·:s~;piied:\6~·it. > ·.~h,e,~~p·e~ . surface . wa~ ,the , I 

; ., 
!:'-. 
i: 

,,1. 
I ' 

.. :',. ,; . :, : .. /' ~' . ': ' .. .. : ." .... .' ",<.' ': .' : ....... ::~ ,'. I: .',.' .:.':" . ~ .. : ' .• ',', . :' :' ~: . '. :', ' , ~ ~ ,' " : : .. . ; : ",' .,: ' " _ . 

. . ,.~ , :" . ./~:;:hea t,' s-ink ;>a:nd/·remainE!'a ; in:: contact. with\ .acontinuhus '::f'low of . a . :, . ,_ .! 

~·'~'>'/: '" .:. , ' .. ", .. ~, ;' .. ~ .:~. ',.~'; . .': :.' ::' :.,~-: ~ .. : :' ':, ':,:: ", .' :: .:: '. ,: \~ ,: .. "~' :~" . ,: " ~ '::' ,:~' ',: j : ~:: ~ __ • .' .:, ' ::::.' ~ ::-,' ,:. : • :':~.> . ';~!:- . ~ .. : .' (, ~: : '~': ... . :.: - I ' • " .;ir-'ii:; ; ~O:50nl~~~UF7 i9rwatt~~Jidm~i'!l~fl;~rpPl,ed~m;a.<J~ :~~ . a , ...•..•. [ ...... . 

,:;1 .• ··· .•...•.. ; ••• : ;~ .. · ~;:::lt;2~!~1:te:::,;:~:;~:# '~~t1!":~;::·~~~::1:1~:h~t!r~~t1:: .j .•... ~~ ..• .... 
;', ':.'. '·of.:'a' .degree,.' '·",Tlie·.'·temperatur~· :¥of the';· 16wi.=!l:." surfErce· : cou.'ld ~ be / . ". '('~" ... ... ", :.; ' 

, : .. ,: '-",.' ' :,,:: .. .. :':: ::' .'<"',::; .::':' .... ' ... . . /,.', ".' .:: :,: .. : ... ::: ':. ',' , ":" '.' ." '.:": '.: ':' " :' ~-:',,:,: : .' . :c'··."., ". (; '~,' ":. ' '" 

, ' :" ' . " : 'vari~d' from : close· to the h~at 'sin~ ,' te~perature -to about· ~1'5°0 ' (::-- ;" 
' i :" 'i' . ' ',- . ' .:':' ,. ~ '''' r, ... ~. ',' " ,,_ ,.," . " ~.~.<: :?f.~ .. "., ~ " .' .-:: . . ;:.~.'/ ,,";.0;.,. , ':"- " "."'A ' >." {":' ~ , ."': .' 

, ::::~ ': .• ~ ;:~. '.:'. ~r '.: :,· ;, '. ':\ ' ·;,:" ~ ; ~'~~.~:: t~·~~m~: :::c~r:r~:~f :.~f ,:.~~~~:e :: a.~~p.~ " ·':'~·!~f.~h.~.:~. ~~.~.~~~~ ~~ .. ~~~,i ,'::; 
< '~i ' "' ' .. ~ ' ,. : ... ~ :' ·was ' q}),t'a'ined.:··, .by;.r~se,tt~ng.·: . ' tpe ~Laua.a ; c90,le~. . Thermal:.: con·tac:t:, 

.I::r~~ '.' :.':\: . ;:'. ~. " .~ . .:. " - " ~ : : ,' , ' _,' • ." r ' ., " . . '. ,,~' .' . 
'f):;, .:-,:',\.::<: ':. at the: ~~Il was provided by ' <i, q'opper; b,r.aid 'anq " br~s~ ' ·cli~. ··~.~ .~~iie'~ ,.' 

?t: :.:-:,: ~,:;:·, ."' ,' .. ~ ~o~ ' th'~'·b.Ot:to~ , :~~.,: i~~ :· ,qtia~~z :· ·t~~'~~ : :' ;si'~ce ' the. Pl~g ~xi:erid~d>. ·ti~t6~d.· .. · ~ '" 
/;.'\J:. ':-. :.:': .... :'.'<::.,' .. the:: :·~~p.:·:b~··.:·t~e: :br~~,ss :' 4ip:~" ': t~'~ . '~:~ti~?·~~,ii., .~e~~iri~.~ ':Y~.Si~i;:. /':" ~·· ' ' .. :: .:, t. · 

, ,',': ',' ". ",,,' :·:The · .. te~p~,~at~re· ~f .~ti~··.:~~li :w~~ · 'm~~i-tor~d~'b~" ':~G'~il'i~:int'"::''' 
,- ... . ' -: ' , - ' . ':, ', ~' "'I. , . " \ ~.: ." , . .. ' "J: ' I :' · :~:, · ;> .'. :; ,'. 1~ .,,':"," ';: -" ,.,:,:,,', .<' ... ~"_>_" : "'.\,." "> : '.:.' ,-. ~ /.:. '~ .. : " ' :'."~. 

, : . :. ~. : 'Arsenide diode'l attacl)ed- -to .'·~h·e ~· b~~s.s : c,l 'i :p·. · .:. ;~The .'.¢li9de :· ... was·!. :s.upplie·cl. :, '-"'- :' .. ~- ~: ' I , 

' ~ ",' , ... ..... ',::. ::"'i' :" "'.:' ".: .- ; , . ,~ .. ':', ::":;< :'::":~""' ,' - '~" " ,; ! ~;:; ': _" ,""''' .. , '_ ~, "",.' .. :" ,.: :, ;'~ .':" ~ ' . ' ,:,>.:' ~ .""~" "" ", , ... .. "...-:' 
"',, ' .: ·./·""".:;."! .. 'w,it~,.'a:- :cons.t,a:nt ': cti:rr~ti:t 9£' lO' ,~ at;ld :.;t:he~: v.o·~tage, produce~ · · (.as ' ~,' ". " " : .. 
:. ',' . : ';.' ~\ ", :: ,; . ~ ~ : :' ,:'." . ,- . ,~.' " '.': :j. . : .. :' ~ ... .::..' ~ ,---- :. ':'.::'" ">" '.;' . ~':. ::,'. . ': .. ;:. ~ :. -, . > "'. . . ". ;'" . . . . . '-' . ~"'" .. ' .' '.. ~ \ ~,: .~;; '. ,;, ,',:." " ..... :. :.:' . 

.. .. ; .. -.,: . . ' "ineastil;eg "oy :'- a ' takel3ho~r~ · CrY~otrqriics .1empetatru~"Ei·Controll'e.rr : ." " ':~ 
·.r,:,.' · .' .,: ..... • :~J: : , • • , , ::.~:: .' ." ~ ' . :':,,> ~ : " ,.' :'~': " ,~ .. '~"~ ' . · .. ·, .. ~.· . ':I :. ~"', : . ,:-- .. t." ., .:.~ _~." " :" :" ,+' ,._. '",": ':;. ~' .. ,' . :' . 

:.::., .. : ... ',:',).:.',· •. ;::.::.,'.l.!,I,.· .. ,:.'.:.:.:,::., :.'.: :;" .': : .... ~~~~:L~.:~~~:;: ,~.OO) v:a~ie:d:. a~~'r~~~~~at7~t: . ~iri·e·~~?y'- ~~th i~ts . ~~m~En::,~t~~e ,," :, ,,':',:'.';" ':,:<:: 
,'I :,' '., ::~~mce ;· p~p.Vi~i~9: ~': m~:~n's" ~f ~ :at:c",ir~~t'ei:i: m~a'~~~irig' ,tile' ~em~~ra~ur~: ',. • .,.. /". 

:::;··:W::~· ".: .. .. ' ". ,, ' '" , ,~,>: 'c;~'~~~e ~ .' '. :'AB'~~i~ t~. ·;~.~~~et~·tJi'~ ·~,j~4~i~~~·:. ie·qui~e~ . ci:al~b~~ ti~ri\.<, . ~ ',' . ' : .~ ,: .\;.;.: .~ ':!. ' . . 
;i~~d.,. ·:.: >, ,:~: ·: . . ~.: .,: .. -:, :."". ",'" ,.:'~'~" :" " -:" " ' ::. '~' .. r. '~·'·; ' : : , ' . .-:~ ' .. . ~ .. ~\J ·· :'T '· ':p':~~·.;~"':~::'~ " :'.''''' ;-",/.: .;.... . ;.': .... ~? ', .' -,~,'"/. : . .::::::' .. :':.' ~:.' .. >.: .. !'::,:- : I ". ' ," 

".\':1".' ::;-.: . . '~ '~/ : .. :::': ':il~~ng t.1~e. 4i:ode,' vo.ft:ages; at. the' : 'fr~e2:'i!lg'p<?int ~o~;a i···w.~te~: :c.91um.~ ' .... ":;: '." 
,.,:,;;:S~· .... :'. , I~' .> ' '. ~,': < :::.~ .~. : . ~' ! :~ .. ~:.~} : ' \ ':~ .~~, • ' ; , .. ';:: " ' .: , ; " ~', :'~ . ': '. :'. :;' :'.,: .. ~ " :~::: ~ ,. :" ~ ~ ~, .. <'~; ,~:~ : ~, :,~~ :,:: < >\< ,},~,,; :; .~ ~ :', ~ ;':. " ;! .~, ,: < . .-:.', .: .. " ~ ~: '" ' .. ~: " .: .' ~<., J !~.'.~: ... )'. ' .... :,r ':'.1, : . ~'." : : ~': : ~. 
',:.,'f: :'. , " :': · .. ··wl.'thl.n .the .celL ·.'WhJ;le··spectra'·.,were,· beJ.ng ·:·taken, \ the·" voltag.e-:-,- ,,' ::' .,.-' .,~ ,:'.'. 
~,:,~;~;l.,< I; .' . ~I .i~,: ~~'. >~ ~.\ ' .. :/: ~: .:.:~. :', ~':~ '~. ~" ~> .~ {'~. ',.~ .'~;~':' ••• ; .. '. ": ', ~';" ".:.'~ '! :\. ' .: ',-: ~ ... : ' ,:~ ·t'·.1 .. :~ . : ... ':~:~~~.~; .. :~ \':::':'~'i "\:;~ ",,~;~ .:.'::~.;.~~~' :;.: / ,,(:-: ' . ~~: ; i, ,I; • :~: ."., :-: .• \ ,:, ',:~ :::~, ~~. :' ':~ ".> ' : .:- <. ',.' ..... ; '. :.' . :,' '. . ~ - . 
',}y ·: :.i;:,' ,',:::·: · . "> ·. :· ' ~. : C:.9f,z:~~Pt?rid~'d , t:~ :. ~ ·"~~~t?d~;·.· _~einpe.rttllr~ ,~f'. ~l:-S ,O~·. at 'the " ,c~J.~ ,.'bo.ttom,,:·. ' . .. ,' : . . .. '~" 

:f.;r: ~;:;.~::~/ .•...••.. , , .. '...;\: ::; .. •..•. _.·' ... ".,;_'.,.·:":,',::,.: .. ~.;,.··;:t"';). i , .. ;.~' .. (.:\····' :;~"P\~.;i \}:~ .;;.:.: .......•. r.,.:,:.,'~,:: . j;:).} \ ',::/. ....... ;' . 
, -, .; . . , . . '-: : " . - .,.' .. ~ '··; ·z: \ - , · . :: :.~ .: · .:.::~· ~ ",:.' 
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t- , ~.,. , . . ' " _ 
,:. B~.~ed ",6n . th'e ;: O:bser'"e'd' "·temp~r:ature· :'gradient wi thin the ' cell when 

.:'" .: .: f~rin·~~~· · : i·~~ ~·:~~;~I·~:S . ::·~r~e~per~tu~e :o/ ~io~c· W~S~~Si:~~ed .. ~o··· the 
, :. ···· · · ·· ·h~d~a~~ <~a~~·le~'.: ·~~ ·.:~h~·S~.::' · ~·~~e~i~~~~S. ~ .. : .Aithd~9h t~~S : ,e~~·~mate . 

': ... ; . ' , , , . . , . ... , .. ' . . '. ',: ' . . . ." 
':· inaY: ·b'e . .' in~.~Fr·6r : by '. a·s . mUGho "as, t~o .degr~es, ' :i t· .j.s df ' l{ttl'E~ ' . 

'.'~,: "': .' ~ ' :~ " ••• ' ~.""" ' ~ : I "" ',' " • ' " •. 

. ... : :., ':' . :~i~nit1c~~c~;· : siri~e. · · the ;·-finai · caic~la'1:iori's C;;fthe .. : hyd·rate/ic~ . I:, . 

'; '. ,,'.,,; ><: ;;Ei~~ ;';;~rr~;~A~+~ :,o .,{~; o~~~ {,~.e r~n51~ :-~i . ; . · , ..•. ,,";- " .' ',' '.' ,.,' 
"":'/.,>~' .:'.> . .' ..... ':. ...... ;:.';,,".:::": The ' above' ass'elnbly,- ~a~·; housed :·in .a · cylindri:cat .plexi-· .. ... . . .. . 

.' . 

! 
. ;.' .1 

. :: i . 

/0.:':--1:· ' .. :,::.:., .... .. ' .,.:~ .. · · :;~ .. · . .-· · ·: ~·: : <y · :-:·;I ·~ ' ···-·,'·: ·~ ~ - ·· ~. ·~ ··' :·· : ... :.'.-;.:: .... : .. ~:(:: ~ .< ..... ?~:-.. : ...... ,.:~ .'~;. : .. : .... ,: .~~.',;.:'~~ .. ~ .... :: .. ~ .. , .. #.~ / . . . . ..... : .. :~: : ~' '. 

">.:;'1':.: ,.;.,: .; .;.'. :-:--. .-' ··.gla~s ._ ,tube .: ( 6:·inmthicki .. :Jr; a .: ~cm. L·d .~ >. i :. O~·r.ing ·seale'd.· at . th~ · po:t,to.m·i:: .' . . ". 

,'C;l : ">':': ''.''f~~\~ , ,,i~~f.f{~~~ ,!~t:¥;:~d{ ,~t. ~he' ~op! py ' ~', ~es~"6~i: ;,·i '" .'!' , ,.' ,: ", ',' 
~'. : ',: '\.~. . : .'·:·. · ·. Through.' · the ·,·latte~. ·:pas~ed··:·.tli~ ·· ).iqriid .cool~nt' .to.·~: the ·: .. thermoelec~·: .:~: ',' '.' ,> 
: .. :'.:<:<.'.. . : .... > ... :. .. :>;:, .. :.' .... -' ':" .... ',':: '~ :-~ .::" :<';:'.' :. :"::.'\ ' .. '.:' : . . '.: .. ~ ... ' .:-':' ... ,/: ...... ' .... " ~ ' :~"'::'''~:'': .' :. -:, . :;': : ' ,.' 
'-'":." " , ' ' . ". '.. . trJ.'c·: mddule, · .... tne . ele·ct:t:~cal .. leads .. ·and ·. the . · vacuum·.por.t· ~ ·: A· .quar:tz· ........ '. ,. ' 

j~r ':,:,·:t~:hi:~b:ri:::::urr::pp:~~ :::: : ~ .. :::::~~:st:t=e:V:::ted ' .' .I;~ 
;:·.N~:;: '.: .. ' '.~ to ,;-::~~~·~n·~~.··:t~inp~·r:~.t~re,.·· 6·~~t~~.~: " 'iricrea~e : ~6o~i~~' p.~w.er· : ~~d: '. '. '.: .. : .:, .. ,:".:. > .' ::':' 
.~ :-:":~'.;.: . ' " .... . ... .. :~ . .'p~·e~~~{: ~~nd~~~~~i6~ .~~{ :w~tei. ori ·· ·ilie ·: C~~I ·.,w~i-IS. · ,:./<.' .::: .... . '.:': ..... .. . '." : 

•. \ • .." ~ " . ., ' " ' 1 ' ~ , • ". • ' .' - .~. .. ' '. . ' " . ;..... ; f . . ' I . 
. " " :' ,, ~ .. :.' .. t ' ~~i ~ ... >~' , ~ ·t :':"::.:::',: ' ':"': . ,··:w " t' ".' , ',,'. ,"" '. " ,~ " ' . ~.,' •• :: :" • • •• : .:::;~.: : . '~ :;.' • .1 :,,:> 
:.,:.,"(:. :' . ',' " ~ .'.' ",.: :~ · ~·r:.·' ':.',' ... ~, .. ,.:,:. . . ':" ~. : .~_:,: ...... :,_.,.:.::.I' .. " " . . ';.:.,' , . ,\ .' . . W' • • ' / .... , •• ' ":, •• . " 

. .:::>~ : :-:";. ; .. ,;:. . .. : . .':" .. \ ~I .. :;2 .:'~.:~: ' ':ni ~i~.l . Set~g .. . ~~~ . ~~.el~n\inarf·Metha~e ::.~Yd~at~ :Gro~t~· ., .'~' '- . 
. '.'.:; .. .. , . : ': .:.: .. '.,': ....... ~ .: .. .. :. ~ ... :\ .... : ... . ::",'. ,:, .~ .": . ,,,>.::.: ............ --:: ... ' .. ,:: ... , .. :;: .. . . .' '., ,'.',. " ".::":.?; .. ' .: ': . , ...... , '. : .. .- .. . . . , .,," :. 
"'.:-.-: . ,, ' . . .:. " ... ' :In- the initial' .set'7up; ·.the ; reservoi.lr.·; c.ontaiI)ing t.h~:::::" : .... ,::: .. ": '.,:. ', ; ... 

:>'L};:: ,:. .,: . ,,' .:. :.:: ·a~~~;2·~i:~t·i~li~~~:·~~~~·r.: suP~{~.·:·~~.~·:· 1~~e~·t~·ci ~~ , "<in exten~fo~ :. ·~t~· :t~e : '., . 
::."~~~~;~:~d.'· '.::' " ':'. ~ :" ~.:' ' .. \ ~.: ... . \.:,.\ / ,: .. :: I., ~ :.: .... ~,: .. . ::.':~," , :. '. ' .: . ~ . ': . '::,"'.' :.'/1 .. ~ .. . . :.: ..... ' .... , •... ,' . ' 

, . . ''',. ".. .'~"'::' ~:'.;·: :: ." lj4- ,~;::. ·c.~~I?~·r.> t,~;~~~(conne.9~i~g : .~~ :~:~et,~an~ .:.;ga~ b.ottle ··:~().; ~7'··: ' . ":.: . . ',: I'> ' ~ 

T::; .....•.. ,., .•.... ~ , .•. +!1;~ ·';;~~if!~.!:.' ~~1~ , .~ri , ~*ta~~~~f~1it~e~l'~t;':~; re~~f+ .i: .:,< ' ,. . .: 
:: .. :~::!~:;:~. : . <~:~',. : ., .. :.".: ... :; , , :'.~~f.~:~~~~J~ \ ·:~.f:~'.~:a.~:::~Y-~f:'. ;.'.: ' ~.:'~'~:~4~~~:.:.~~e ::: :e~~.~~ .~.-·~~~. ~ __ ~:wa~ted : . ,,; :.' .... ' .. ' ,.'~ ..( 
.: · ~}l?,'<.: ··/~ : ~.> ;.' ;':-- ::-.. :.--~~~.e'~ , :.~#~~ :· th.E1:;~W.~ ;·~.~, .. ,r~~·~~~.i,~ .;' ,~" 0t.'-.c:;~ .. · p~p~~.~ : ~;aa, : ~~~:e..~. :.s,~~~pe~ ~' .. '" ...... . . ': .'.,: .... . 

:,. <~1.·'. ,:"".';¥~ . i~.~~~~~'·f~~t~d; ~~~~~f,: -?~~'l~~~~i~fO~~:~~;~ioii.~~ .""'.C ,:' .. ' '., •. ,'. 
' ;.'~::>. :':: '.:. >. ,,, . .... : .... '. the· ~ ·cel:l: s'~te·~··: ··.of :·;.the .. water , vapor: ,from ;the:: reservoir-,; ·. A super:- .. , .. .. : . . :. 'r : .'. 

" . 

~ ". : ' , . . .1 

, ., ,t:I:':~>:~,~ .:';~l':-~b&~~~~b.~\1\~~~·· .. , . : ' 
.. . " 

. · ·'':'~~~~<'~4;~J'~\~~~'1IW~~~·~U;,~{~~~.t ~~~·~~~~tt~~~~~~~~·~'l~'~~~'~~" {':f; ~'~::1i~#~r.~~~..ixl~~tt~~;.:, ' \' .':. ' 



':, .' 

':. ( 

. \ ,', .; . 

.. ' , . 

.c .· .. / .' .. r . 
.' . 

: ,--

. ,' . 

." 

:~ ...... - --4 

. / - .... I,. ' . . " ... , ,. .' . ' ~ 
: hpur.S1, from. 'which .. a.n . ice , sample .' wa.s.'-ob~a~n!=d 

. '. I- . , " . '.' . .- .. .. : . 

- : ::t s~:::~:a:~:::::u:~::::t:::::I::~ qz; ~:e t::~::':on 
., .' .' 6f . : ~~t~.~~~ ·Ua~~ · .. ~r~~ :\~e .. ~~l:er .· vap.~f.".';':' l!~fOi:~u:~~t~±Y"r~is ' 

; . . " . : ::;.· , ' ·did~ot::~'?~dUr · ~~·.: .~ ~'t " ieas~' "ho't \~" a ·· n~tic~~ble':· exte~ti~· .' M~thane " .. ;: .' . 
.... :-' .: >< '; . ' , .. :',.... . . ~" . " . . , . ',:.:::. , .~" . ' , .: ' . .- ,:".: '.:" ', . .. . ';:''.\:' . "- .. ':., . . ": "" '/ .... : ... ;; ;': '\. '~':.': ':' .. :~~.~;~t~ : .~::~. ::f~~~:~,d. " ,,~o~~.v~.r:.\ bY,: {n'Cl,~~l:o~ :,.~~.::~ethan~ :· ~n~\ .~~~ t~p: ': '. . ..-

" .. :, .. }/ .. > ... ~ ... ,-; :','.,: ~~r~a~e ' .. ~~ . thE\! .·: ~:.~ ·cryst~.~' .•. : .... :~hi:s .. p,~~.~e:s~ ;. ~~Ok;. fr7o~ .: ~~e~~~ .. " .. '.:: ::.', , "" 

~ '.' ~~. ,: .. ' ; ~.~ :. ::~.:./ " .. ",' h~ur, ~ ; J~. ·~:r.~t:·~~:; .~f~.: '::': .. : . :~ ~~~~,~;: ~.~~.~ .:~~::~; . ~f·e·.~,:.~,~e .. ~ y f~:~~~.~FJlS \~~: ··Y·,.t ; ':. : ' .~ '.: .. ".,, ' : " 
"/ :.,', .:: .... '. '.;· · :" 'f~of[i:'"o~.6 :t~<~i5·o.C·:.· ~rid : . .fr.6m .'·.i'6Q .:· p~~ L\to ·7(fo .::.psj,. .'·pfci:i.ecl':no · ·appa~.ent : .. : ' . . : '. "c.; 

...•.• , ..'> ';.· ~oi;-~Afi,~~i£~~: ~l'd~~H~,i~~~~jWL ; .. · ..•.. '. ,.: ' / ' ~" 'i, ': ' 
, " :~:. ' .. - :~><" ~; <"'It ' :~~~" : ilec~s·s.;i~y·; 'il·t;:thj,.·s ;' stag¢ ,to . est~blish'.: th.at ,:tHe. . -,,- , ;' .: ':.' " .... ", 

. '-i...;' . " .... "" .: :,' . .... ( : . ..... . :., '.~, . :'~ ;' .: :" . ..: . : .. ~ ::'. / '.:> .. .'. ' :'.,::. c" ; •• : ' .> .... '.: : .:: .:-,':. '., ::: "',;: , .,' '.' .. ::' .... :.~ . . .. ; 
' ~ .. '. :.,., .: .... . , ... : .:: .~~;~~r~~~:~.~.: ~~~~~n~~~. ~~r.~ .. · ~·~ .. :~a~~ . ~e~.~~~~ , '~~4ra~e ,: .. ~~Pl~~ .. ~ :.::: :T,~~~: . ; :, ,~,:,:: ~ '.': ... ': i . ' • 

. .. : .. ;1 ~a;s . i:irst.' ·lndicat.ed by .. ·it·s· ·. aI?t;eru::ai1ce~ ·, b~ing'. siridJar ~ 1::Q "paqked>' . . '. ~:~~; 
l . . :" . ~< . ' s'ho~":': ci·s ·:.· 4~~~r·~'~·~~··; ·b~· .D~~t-o~·· ~nc(·F~o.j~'·: (19.4~)· ' ... ::::,::A·s .. ~~ll'-! :i't·' ... :· ';· .',' " .. " .. ':: ~ ·it 

,' ; ,.;: . ; .. ~!.:.: . ~ " '"."' , ,' : ". ··I:.~' " 1 :" ~: '; . L : ' ~~ :· .: ' , , : .. '~' "', ', ' . .. .. ;.: ... 1 .. "., :_,., : .. : .... ~ . ', ' ,', ... 

". '>'/:'; · .·~r(e~:'f~.~~.i·nt~~t/: .. ~t .. ~.~~~~,~ .. :~·e.~~: ~~,~ .~\~.i~·'~ :·.:~f~.~~,:,~~;~i.~9 .. :Of. :t~.~. · ... ~ce, :. , .. ~;:~. ,. :" "::'" 
., .' .,,' ." .'. ·b~.lp,w, "and: j.d1ssob~ated ·,q~];y. :'after · the, temperatur,e .pr ·pressure · ." .. 

" . ,.' '. , ~ '~ :' .. : ~ ' :" >"::' ~ ::: ' ,"': . .: .\:'">:':-: " .. , "':'~~f :.-.:.;' ,;: ' · :.,.:, .. ;. ,:.--.' .. ,~ ' :;' .. :f"'" >'. ,'.,.:" ~ :: '. /> .. . :,".';"''''''- .' . .. ... , . . "'>" " ,: -=":~ . 
.-' "" ;" " ·was ·. bhanqE!d ' sucl;( :th~t. th.e . ·. f,'orma.tj,brt:~Gdrid~tions . wE!re hO, l.ongE!r . '" .. 

I,. : ,,~ .. ,:': .'I ·':~ · ::·'· , ,": ' " ,:: .l ' ,: " ,""~"~"':·' ;:'·:·."· :.'~ .: .::,: ........ ..... ."~' ': f , .. ~: . . : -: :.: .•. ' : ', ; :' ~'."~ ', .:--, .:: . " ' I' . .... ... . ~ .. , ~ , ,,. ,~ .. - ... .!.' .. , ...• ':" 

, ....... ': .. : .:,' ./,: ·s~t,i.sfi~4· ~:~ :; DissO.9±atiop ~ .w~~ .)art..i<?q,tar'~Yd~~at.~~;··; .with ·,· ~"e·l,eas~ , . .... :: . 

... ,' .... ' .. : y::~~ ···th~ :~~fh~h~·: .. ~~~£'iri·rii~d: ~~~i~<~~~~~1·1: :riil~~·te~~ · " . ...~ •. :'~ . ':,' . "... .. '.' ... :'" 
~ . .:..: .. : . ...... : ... : ..... : .. :,:.: .... . '.:.: ... : .. ":: ' .~,.-: .. ,:.,: ..... :-;-;:.\< .. : ..... , .; .... , ".'~.:: .. , ... -: .<::'. : , '. ..:: ".:., :~ . 

... .. ( . ' ' .' • , . ', .• '.~ " ~ : ,., ~ ,' " \ .... ' • . .' .; . • • 'J . , . '~,. :i. ;: . . ' . 1 

. .' . '. . . .. ;'~ . '. . ~" " . ", '. ' . ". . ; . ,,' ' .. 
' ~!' ~'~. ' " -' \ '. • , ". ' . ~' .' , '.. ,, " . - ... ' , '. . '-'-' • 

• ' " ::.,' :.:.". '.: , . :. ::~. ' • • :':.: " •• •• "', ' . ..... . .','" • • • • • •• • '. 0 , : . ' • 

. ' '. ". :> .~ ....... :.: .. :. .~... ,.".:-' . ;:" :.: , \.:~ , :< .: ·i:.>~ .. :;{:~. <:.~::·.::.: ::~.::: : ,:·:.::·.:: .. :.,' " ":;.': :';':\ .•. ; ...... : __ ',~ ....... >:.:: .. :.' : .:i. ::.:,.<'!.:':. 
" ~ l ' . " .. . , ~ ! ', ' '-' '''" • ., : :: :.:. ;~.: ', . . .' ',I " . :.~~:.; 

" ::- \ ,". ,.~. , ;" '. ~ .,' : .:': ';.. , 

., . '.: " .- ,'.~ .. : .. ;-! ... : .. ~ ... :, .. ~ . ~ .~ ., ... :.' ~ .. :-: ":J:" ~ ': '/., 
~ .:. 1 ~~.: ;". .. ' ,. 

by '- fu~th~r i;c::0o1J.ng . . 
".~ 

' .". , 

.... , . , , ~ ' . 

.' ~'. 
• .~ '. : . ,'. J ' ,' ~' ".' .. . :" 

, ". 
h, '" : :.: .: ' 

: " : 

,/:: , 



" , 
~~:--
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II,. '~. 4. Subsequent Ga's ' Handling Modif ications 
• 

' Whe;reas ~nder .' va~uUmthe' water : vapor from the reservoir 
. ' -, 

:'l: readi~y c9,nde,n~ed at,:. tne c~,ll ' ~ite; af'ter introduction of the 

"1 " ,.:" ',,' :'-::" , hi'g~ , ,pr,essur~' '' ~e~h:a~~:' ~~~ '! '; ' ~~~~~t~' fo~at~~n fr'om , the ' vapor 

; " / . i . ', :i kh~~~' ;orov.;n. ,~~nd" ~~~tio~of~t~e~;;~~;;"~po,,, ,,~,s prac~ic;a\~\ ." ' .' 
~' .·',A":':' i '~':<:'; :' " ' n~nex~ste:nt~ : .. ,: :'.''1,'his ·, imme,d'i,atel::i :imp.lied; a ,reaUC,ti9rl' in , ~ater: vapor , ,:" ' f 

· ~ ( ·;? ·>,: , ;';":;}cf;;f;~frft?~~ •.• ai~,, ,:A~Y~,ti~' ·.; ";;d~~~~~itH·~l'\~;'f~of~i,o~ ' •.. , :'.' . 
; ' ~:>i::(,'~ "," (:',.:,'" ~;:: :tate: ' ox "giffusiC?n 'of , watel:':.v!1por ,·: ,;t;.hro~gh ' ,the ', ~ys:Cem .. " ,';1'0 corx:-~ct "', ', " :, "~'": ' 
~ ' J. ",:" ': : .,',,' 1, . ~: \,"'. '.~ ~., ': . ;~<::- '~:"~<:~ '; , :;~, : '::.~: ::,;, I· .' · -f-:.-:-~.~' , .. ~\ ,.~ .': '~ . ' ~:·'~,:.~·:~~~· ' .~~::,':':·."\'·: J ·:' : : I ·':\': '· ,~ ,: ,~ : ';1:'·j l~': · ;' <:' .",<:': ':::':." :",":., :' ,~,. r , : .. .. . . . ,.' '.:_~ , ~ ., 
,;.;',' ", :.:iy·<,: :- .. ', ',thl.s ,' probleni,:.:the";,l]as 'handlin.g,: systemwas:modl.fied, ",to :perml-t, " ' , ,' 

: ':::::~,< " : ',':, " ::::~<;:',,::,i' :a",~~~tinu~~~'i:~;',f~~~, ~~i: :~~f~a~~~:::~,~ :~,:::~~,~",':~~;~~~" ,;cip~'r".i~~~;;h,' <',~~e o' ~~'lJ. :" :~: ' " "' . .' , , ~~<:,' 
' : •• ~ " • v • ' . . . . , . , ' . ' • 

, ;::.," 1 ", .. : .:' : ...... . , •• ~ :' - • ... :;~ '~ ... -:" .. 'I_ .. - •• · ; " ,> ... ." ~.' . . " ,.-,'_. . r · ~'· \.' 

"~" " , , ',', ', " ,': ." ,, ':(see ' ~ig .... 2'.4)' ., ' : .. .. ' ;, ' ," :, ':':';, > ' ,,,' , r, ' " . ' , j":,', . .": 
• .. •.•• ':.1, . ' ' " " .1 " • , " ', " " ' " • "" .... ," .' ,r • '" • • ' ": • , , • _\ -, ~ 

:, ' .... ,) , ,,">:", :,:' ·"',', :;,:.:;:." ::'::>:"i, 'r,'::: ,':,', ."T~e : p.i~, l., i" ~.',.:;i.,',n,,:a. , , 'r,:,Y, ~~¢P~'6~': ~~~ , 'flO,W ' a" i~er' , :t:e,leas,~'~f , ' : ~"" , 
~" : '~",::""~.'.J,~.",'.~:"':,,,:,,i,,;:, >:' , I ,." • ~ • '. - .!' • . ·t, ;~j :': 
" ::' , ,,' ", . '. : (,:,':' m~,~h.a,~~ ',~t': . 2'~OO , p~i .' :~;rcirn ' , the , ~~~~h:an~ " bottle :.i 'n,ciu~led ' pcp~~'~g~ ,'~ 

" ', ' ' : ,,' , " " , '''i'.',r."" , ' ',,:," ' ,'" , ,',"- "',' ' " " ;: , , .. ' ," , , ,.",. ", " , ; , ':'" .. I. ..... 
:;~~(H ':: :.J:; .. > ~ .. ~ : :'~ , t.~~~~~h,;a.' p,~es~u~~.-<re~ul~tci:r, ~, ~'~·:ic\ , ',step~~o iib(j~fJoo : ps.i' '- '~~, ' .. ,f " 

' 71; ~ . ,,' a ;:~l. ~~r ,: an~a'~;:~;i~g~al~e~~ed td r~gUla te the f~";' ~a t~ : . . .' l' 
· •... ?(: .', ,". : . r:i~w · ~~~.·co';~in;;~~: ~~JUg~ ~hew~~~~r~~~7c>~~ ; • ~ •. se~?rtd;' meteri~~ .....' .... ?\ 
, ,':~ 'i' .. ',':,:.<, :::.v,a.lve(" ·and :,thi:ough:' a " .',S"rniI'i:, o.':d'. ,.' hYpodermic:'needle : into the, 'c'ell', : ' ,"; , 
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. ," • , • • • :' • ',,;;. ! . " ." •• :',' ..• • • '. ", ., • : :,' •• ; : .'~',"" " ~:: " .' • . ' • .. - ,: ".:' " '; . , ••• : ;, '. '. ' 
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........ ' ". ' . , ' .' .• ,\\ . ". " " ' .. • ." ': 'f " . ,.;"r •• ,. ' { \ .,, ~ \ " ' , . ~:' • \ :'. " • • ~ 
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. ';;~ ........ ; ,}}:· · . i· ( ~7:·'~~+}W .. 'i,a~: ;~5~'; ~~1)" ,p~f+~~fi~¥~ci~~~~ . ~~p'id 'c;;+n<, ....' : ...• 

. :~:::,; '.: ;" ':\' . .... , ....... . ( ' s-a6.ori".,while·:: at' .. the '~ 's'ame ' 'time·:;' test:r:a;i:nin9· ~,hYd'r·ate;:·forma·tiori . . '. :':' . "". '. " .' . . 
, . ,{~: : . .: . ~ \,'.:; .' ::: . :~~~' • • ~t ' j ~"; j ~ . ;' \:-:-~:" i' :~, :,.J;: ::." ':; ~~ :"'.\ (~: t:· I ~·.: ~.~~.! .' : .. ' .~./;' ~~:>1·~<~~~ .. ~.' .: ~ >~ , ~. :,::;: ,: :'. ~<; ;~.'. ). { :,-;': > .)-: .. :. :': 1 ~;- '~: I ' ,'./ \ ' . ' ., .; .. : , :~ .. ~ ,ll:" , ~ '~"'" . :'.,/ . f:: ': .' .' . 
~,!(: ::,;:./.>", <:;\ :'. '::-:.'\Aftet' ·: evabuatior{'of~: .: ·the· : :sys'teini ':'-in-cl'ud'i.ng:,:·ga's .':dissolved · in·lhe . :;'. ' . 
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. " .' .~'~" , '. r , I'. ,.' _, ' '. " ' . ' . . '. 

,t:. ~ ,I , ' , '- ·: ~at~~,: ',th:~ ·. co~~ ~~~.:: ~·r6'z,~n;jrlVari~»lY. as·, ~ p'olycrysta~~,~ne l ; 'S~le : .: co';~eriii~~~oa 'sing i~i';~" ~~ystal J;eqJired ;'~iting< ."" : 

A .""; "." ".,~f 't~~ . ~a~~1~ ;i':';~th~ ._~o~a~wnwar<l : untlloniy 7.'~ t~~~fH~Of:"' • "" " " 
. ' '. ' ice;'· .. over ·: t:tle.';: 'qu~'r:~z ::p.lug ·~r~mCJ.ined. , : :··. It Was.-; :1IJ:;' ;t;a·ct. ,necessary ,' 

" ; .... , ' ,:. :'~:. ;'. " . "..4,~."\ ';~,.:" " ',; ."}"';.: ' :._ .. . . ' .. : .,.~ : : . , ' ;~ , .: .' ... ~' , '" :,, ,' ,' .. , ,'.' , ~.' .. :~., . . , . I .'. t '·: . :"" .. : : ". : ,." '~. ' ,' . 

.' ', ' 

," '. .'; .,:" ... : '- .: . ~· j~o~:ieauce·:·j:he ,: 't.hicknes"'s :·ot.. thi's ,: ,fflm ': such · , .tha~ l:t ;'ci'o'uld·, 'not be ' .;:' 

j:!' </':;"'{~;'?;:::;;~iq!~:~t:i';;:l~Co;::~;Xi~::::~t::~::"~;::;t::f:/:±er' J ;; " 

, .'.' 

, " 

';:'; l, . " , " .' , ; beaIri ., .tlirough "· this" ,film : wa~ :: assuredeither 'by c~'n:tinu~:d )nel,t'i~g,' o'r ·; ~: . .' ',:, 
~ .. :~ , ., .~., : ::.:.::.;, ~.,~. ; ".: I ... :: .<";; :~ ,,,:;~":,': :;~ '.~~.> ...... :.::.;:;.: " : :'. " .">~.' ,,. , ::- ''' ,' . :.' · .. :·' :;:_.'-;" ':'·:'.~:I',< ' :' ~:". '.; ...... :; .. .'.'.;' .. : ".: ','.:':. :"" , " . , .:',:': .: ':" , '.' .:~ ~ ,: ..... : .... ~ ." . . ,\ '" , 
':'. ':' '" . }:~·':':·:·. ·,; / if:':tie'ces~'a~y.>:,by. : .. 16d~L. :h,e·a~~~~r' (bY!-:1:11e .. i-a'~~'r b~.:U!I)' qf ': .:t~at, :iJo.rtion . " :--

_,', ": . .' '.<:' \, .. ;' ',:',"' ." . ,~ ; .. : .... : .. ~ .':,' ", ,:.':, " .. ~ .. ' ."',,: , _ .~ : . . ,' .: . ..... , ',::: . .':1 .. ~ . " , . ... . , ' , ,': ''lIo -: , .~ : . : ' , ,; .. ,.-,:, . ... . I 

~. . 
. . ' , 

.. , ' " :', ,: >: of" .the· fil,m ;in " th.e·:b.eain· pat.h. ·" 'Once , ,the , beam· .. could , be :, clearly ': 
' • • 1, "",;" , :.~',':. :.: , :~:: ,.:::,'-:: ', .,:' . ,: ':,. ' , ' ,' ' ~ :, :> , :, , ',':- ! , ,'~,:.' :: >':"- '~ ;'~ ,,' ~ ~: I" ' . . ,; . ,:-' 

:': seen in 'the ·wat.er :column,': thE;! .' cell , was recooled· at, a 'rate o£ -: 
": '.' ',:: ', :," " ' '''>' '.'': ' ' ':,' ',': ;,': ,'>. " :" ,:' Jr', ,',,;," ;" ,',.,; 

ap~l,lth~4' :°0, :lhr : (.~X·~') ,{, 4nj::Ll: .'the u ~ti'tite ~i~ .: haa, 'p~eri." conver,t~,, :;, , " 
" '!.: , . . ' .... , . ' . ~. ~. ,~ , ., '; - ' . .' .,' . . . ... . • , ' , .... ~. ' .. ': - . 

,< . "",." .. : : :: , .:t6 .a ' ~~:b19'.ie'::, ~-rY~t:ai ':of -.: ici~>, ':» -:'.'. ,,:,', ':" .:/ ,:,0, . :' . ", !.,', , . . ', ': '" 

~\ ',:j. " ' ',< ,:. , :::; ':"-:,:' _ J '·.;~~'~.b~e 'h~d~;~~ ,, "~~~~t~': ~'~~~ri'ci~'dt ',; ' fi'n~ ':' t~~i~g" '~{ t~~ ·~<" ::'",,: :: :,·'.', .-
::! .. ~~~ ~ .:;., ,":.', .. . ", ,', ... 1 .... . :. . . ... ! •. . ; . . r .. ~ .. ::.::.,'.:·: ... .'·_·._l.: · ... ;.;· .•. :'l :~·r~ .. ,·~ :. · .. ... : : .... . ": , . . .. .. . , " ... J .' : ' .,' ,':':, " , ' . ; · .... :_.··~ : .:., .;;I· _·- ... ':' . ', :' . 

"',::' " , ), '.".':>' : ,br~.~.cal ,,~ri.~ri~~n:t . ~a.~ .,: c,~,¥Sl~~ ";'~':' ,~~~,t)1 , : 't;~e . ~,~~ostat , posi,tio'neid :~ ,: . ':' .'" 
:,.', ,:': ' , :',.",: ::, .:: : ~·~~~h'~.' th~~,:\:h~':. ~~~m, 'pa~:~~d " ~h"~~tigh ; ',fh~:'- ,' c~ll; :-~egi6ri c~i~·~·e~'t , · tb , : ·tiie ' . . 
J~'~'l ., " :'\ :'.~ .. ! ' .. "' ~ "", "" " "I ',', ~ " ~ :"',~:":>'.:::.~~ . .'~ ,.,\. ,' .... :,.'::'.:" .. : :., .~ .. :,. ','.~ ~ : ·'~,·.:,·> · :~' .. :: >i~ ' ·. ~ : .. :":,:.'<.' .. :,.' .. ,.~ .,.~ . I ":":, ~, ';'{ ., ~ . ' . ~: : :. ; .:.' , .... : .. , .. .. ~ .. : .. ' ~"" .' " .. . \ 

; 1':.' " " :"'.:":' :,. . : .,.' • 

\~.' "., '" .. ," " .. , ~~.f~tP~,~~~:.~ " :·.t,~~,:.f,r~.~,~ .. ,· l.~n!? :: : <~~) ~' ,~f: " t~,e:-: s~~.t~~l .', f'i~t~~ ,~a's >", ','.,:/ , "/: ,; .. 

' ,:;', :': :~ ,'.'~' , ,'.; " -:': adj~ste'a",'iri:." :th~~' ~-di~:e~fi~~ ,:to , ~a~,~~ize', .the .iong!tlldi'n'ill , ';fc~ ' ."' .. '; ;' :.' ':,;,, '. ... 
:'~ : : ': " ~ I ' , .:. ~ • ••• • :. ,~\ ; • • /:'.~:.,r'~ .. .. ~ ~::'.: .. , '~ ~ . ' :"'~,,:.. : ;,' l-~~;' -•• , .~, • • ~·"r.'" ".': ... ~: ... ' :~'\ ; ~'., .. ~ .. ~" ,.' " I, . ' . '~ " , ". '1 ' - ",' . ' :, .'~ .~.: • • ~ .. . . : . • ;:~.~ . .. , 
/~. " " : '.' ", ;0;': ,,' . .'signal. ,. '. As ,'. a ' ',final, ', step ",.:-tbe·· intensitY;"of': the' ice -" si'gnal.'was ",'.' , '. t ."" "',' " " . 

'~';' .:: ... . :. ":~":~:.' .... \ .... , .. :;:./<:: .. :. .. : .. ~. ~ . .'.:/,~I ... . : .. :: .: .\. ' :' ..• :~.: ' : ~' ', '. ,':.; .... ~ .. \ .', .. :<~: :, . .'; .. ,": .. ,>~~. «. " \:" ." ': ;:" :"". ~ : ..... ~.;~, ' -:. >:.: .. \.~.; ... . :1''':' ' " 
,,'. ! ,> :' \": ".' checked ',~ as · a :: ,fun·ctio'n'·,of .' the· orientation' 'of, the . glas's>.'plate', : both .· . ~ '.' 
~ ' , ,:, : '~ " '. // >.. :,' '-: .. :": ;,.-, :, \,'>':;:::;:::,': ,'.'.; ,: :: ' '.', . ",.':-,.;.'.'::":.-::: ,!; : ':', ','::: .-< :,: ' ,';» .. ' ~:;< : ' : . ~" : ,,?:, :" ,; :": ; ~~ '," ':> '::.: , :,/. :~< ,,' .. ,.-,": : : ; '>' ::" :.~- ' " 
.' \' ;' , '; : .' ':,' ","', ""to ' ensure ',that .tne' 'ro·tation .,: i:U1g'le "d'id n'ot ' adverse,ly<af'fect ', ,".' ",';"', . : 
:' j .' . , . . : . ..•• , . . -: . \ ;' : " ':,,' . ~ \ . ~ : ' 1 . :\ " ~ ~ '.' • !.' . : . .'~. :>f :~. :. : ';:,::.: .~' ... " r' ., .... ( :" ~';. ~;:"... ." .•. " , ~ ' ... .. :.. : ' . • ~ :,,':. ' .,'. ' •• I 1. .. .. ,'<: .. l .: . ... ,: . • >', .. ~' ~-: '~ " !'. '.' . . • . 

f: : ,':. ". ' ;-, : '.:"." <' : Cl.ligrlrnen~'r :' .and 'as ta; :prelim:L~ary 'es~.irtillte,:;,of · the .' pla~e' : J?osi~i6n' :," " , 

:::.y ''', : :.':':"":',,'.:',::i: ":-",~~~;'~ei~~~~di~~,~,~~~' :'-,,~~£\~~' ,: '~dii,~~'e :::~('i"'; ~:~ : ::" : t~~ ':·~'~;~~o~ :'~t"" hy.~;~~'e:~'~,< :> .-:.';" .;:',> . 
. : ... :,~ . ,,:," ~ ~ " .,:' ~ \ ;.:,'. <; :"" :.".'. ~::'. " ~,"<: .>' " :.: ':':l<':.~:' :' :.:;' ". ':.',,: ,.~ : ' --. -" :.':,.:- ,1 \.- ~ ... " ~';'.' : ':~:;"'-: ~,'::.;' .~ ,;;!. : .. : ',':':: .. ~~.' . :i~ : ~ J :~.~: ':.:: .... ~ ;, ~ , '. : : ,> '.', :' ~ ... ', >'; ':j:" :.' :'. :'/ .. ' ... J .. . .- : :.-: ~ .' >. { <.- ' :,\" .~' ~ '., . 
f,-"_~':::i':.« :: :,", ", :',:gtow,th)'/::'the ''latter 'being ,'indicated:,:by :: a ·.~d:ramatic: ·r,e4uc't.:i:ori . :"~,' ." " ', 
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--, .- - ''' ",'-:' " . ', ,, -Af·ter ' pr.e·s~:iu.r;i.z: :i..ng.· :tlle' system to 650 psi with methane 
... . -."" ... ~'--" , ..... ,' ":,:::::~":: " ' \ ' .' . 

': gas:, '·the· cell , tempera~tire.' 'was, adjusted 'such. that ,the temperature 
.. " " '>" " .. ~ .. : .. Ij:~ '. ",-', ... . '~ . : ,', •. '.- :: .' :'\ .. ~ .. :. , . ,: ' ,, ~ - "' . • .. ,.' .', _. ,. ' . 

:.:. "~ I .'.>?f. .. the,~~rface o(~,he :·~:C('(9t:ys1;al ."was .O~C;. . rh~ugh 'previous. /' . 
' . • ~. \",' .~ .. ' .:. I • ' . • • ' . :':~ ~ : .: : ": •• ,.f", ', . . ~ • , \ ' . " " ::' 'r 

, . , 

,". ' ," , : tiials -had' shown 'no, rioti'ceable' 'temperaturedepend'ence ,.of 'the~',' " 
, ':'.~' : ',. ;.; " ~"; ': .. :' "" ." ',:: ": , ~ :: . .... ," : . ;,' : . ~ ;" " , :,} ': :'" ~ .. . .' '; ' ~. :t',. ~ _ ,1,," ;, \, •. :,' " ',' • •• . ,._ : ,":,": , •• : . ~' 

, . .'.: : :,:.' ' .. ::, d.ep;th:· ,t()',"~~ich ; m~£,hane :. hydr{ate.:· f.ornie~ wi thin: the ': i:ce , :,<?x'ystal', .. ' .'-: 
" ; ~ . '. : . :.! . ~ ::~::~< .. '. '.:;.: ': '<., ' '.;,., :;", ,:';;:.' .~'. ,::",:: , :, :, :" : /,::,~~,,:;:, :,~. t' ,,. , . .. ; :-.. ::. ~'., ' . . . ... ~.: . . -, ...... . f\ .. ,.rl. 

, , 
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/'.' ::~"" '. ,'': '' .. : .. :,it' .was, ;intuitivelY :·thQ'ught, t.h~t. ·~he, Jns~ab~liW.: 6f:,.t.he ;tee '\ . , 
, "I:, , ': " : ,,'{j':" I :. ':" :."'~\ .:" ~" "': . • '~ "' .:.\"~' . . .. .. .. . " .~ ~, .. . ~ .'::.'.: . . .•. :.J .. .- .'.~. ' ..... , .. , .: ... ,, '. :'::.,'. ,. .• ~ .. . ' .. ,:,:' :'- ":'-, .' :', '~(J ' ,.: , , .. . • ' , '. 

' ~"':',' ',: :", :· :',:·.'~'-;,';·.· :' :iilttici:{ :at~ ' th,:ls ,·tempe·ratlu:,e·,::wouid: prQv±de :'the. '~·most: ·'s\i'itahh:! ·' · .... ;.;: '.< : ,. : !.' " . ,' . . :. ' :' 

'.' \ ~:.Jf. ::'~: '. : , ..... , .~ ~.:~\. ~" ,: ','" ~ '.' .: '<,:'>::-;:~:;. ~ ,.~'f ~:~ ~: .. ,.,_ ,.: .. "; < .~ .. ;:::' , .... . ,.,'; -, : .. :' . ~ . ,:.; .. : ' :. :, :: ...... ," t :~ . ~·~ . '." '~~"'." .- ' .. ':,': '.':: ":" .::. 1; .• \ . 

; •. • • , " : .. r ' ::' '' : . ','coridi't;io'n .'f,or·l1Yd·ra£e::f6r~atio.n ,..,. ',Al"-!:-houglf ·: sorn¢;' hydra,t~,. ,formed , .::" .'. "" ," . 
. ,,': : ... :: .... ~. ::,.<,'.' .:,~ ;.: .. ,~ '~:, .. » .. : ~.(: ;, ;:.,:." ':'f ·· ... t~~ .:~.··" :: .· · · : ~I .. ::-., ... .. .... : .:·I,=' .. \~":·::·'.!:': ;·~~, ," .. ·::::·:. .. ' I ,:' '".:'::-~. , .. " .. :;"~~''''-', -"-' . . :~.<: . ~ .. :.,: .. :, ..... ~: : . : ~:! ':' I<. ,~ ... ;:;.'·l .' 

., :: ~" >·'~'1.ithiIl' ?-n:~ halir, :th-a ... ~~p,le:, "!~S .'·le~t: to ctll0:W;'conttn.J.ie~ : 9!S)'wtl1. '·'.;: ,:;" .:' '::.-' .... '" (; ,':" 

:~ ':':~:" .' .-'··" ': ·».·~- ::· i6~ '·~~~"u·~. ()~~::~a~;~· ::·"· :· :>< ,;'i:~>'" ".' :"-:"'" -:.'~ :,' " . ;":- .\' ::: . ...:,:. :~ .:' , :::::' .. ,:,' , .,:': .... ,) :' .' 
• ". ,,":. j I -, ~I .,.' .~ • : '.",: ~'.' _ . · " ':' .' ;:'~ 'u, ! '.:' ,~', ' .; ' : ',:.~ .. '; .. ' '- ' ,' .' "', :' : I: •• , ••. .• :: .• • ~. ~ :';:... " 

,f>:: ' " . . '. ;' " ,:"' :Before"ru~rii~g_ 'pr016~g~'d sp~qtra, ~;it ·;w.its . n·e~~~sar~ "." ~ " " <:. ~ ';' .: , '. 
'.,.-': ,;' ,-. './', ",',, ' ".," , ':: • ,: : .:'. :' ':. ' .. . .;,'. , .. , ', ':,,:"'.:.~,'.:.',; .... . :" • •. ' ':, ,.:" , :" . ' " • • ::',' ;-of: ' • . 

". ' ... ~,to '. 9,etermine !·th~ ' glass" pla~e ' ,or-ie,nta.tion· .z::t¥quired . to view, ·t~Ef 

. :, '.~':. ;':'::' , .< .· ·<~eil .. :"~~:~~ · ~he ':di'~c.oniih~it;:: ~~fwe~~ ,'{c:e' ·~~·d.::tlid~at~· . .':,::·:ThiS' . .' .:, .' .. 
: : :::, , .. ,:;' . : .:.' ~ i ·.':. :., ~. > ',:: '. ;'-':,: '-. >::: '.> . ':, :"': ,;,: ': : :. ~'" ".,:, '-':' " .. .. . ,',:" .:: ;, ',,: : '.:-:., ~ ,.: ., '" 

, '. , .... ',' '. " . "·.',,r.egion' was' sEde¢t.ed·on· :the' :~s.suinpti.on' .that·.:observa1;>learillouin "" . . . , ': 
' r . ' . ~ .;.:. " .• ~'-.>: ~:':::' - ' ~.:.". :" ': '~""" ~ :': :" .. ~: :.,.,' . -:._ :',:-:: ... : ....... , .. : . .': , ~:' .::-;< ,"',:l .' ~ . ':. :<:: .. ~ ~' ~', ::.,! ... ; ., ..... : ....... ~ ;')' " .. \' . '.~' _' .:'-:. " "':,::.: i. -;'. ' 

. ,'. '" .. , : : "scatte;rl!ng .wou1.d . ~e : st;rcmgeJtt.:.-her,e'.,.·· It :was ': ,later.' ye:r: .~:fied:that ;' . <: .', " ." 
" • .'.; ' ... . .. : •• • " .: 1 : _. ' _. ',4',': \:' .: . , v\ •.• ·'. · ;. :··_ : .• ~ • • ~ ... ... : ~ :,'1 .... .. . ::~ • ... ~·:~: .... I' .. ~ · ~ '; :':~ "." :. " :. -'" •• • , :' ;.- '" _ •• " :".:" .' .... . '.~~~. : " . \ ., .' .• :.' .. . .. or 

··:':>i, · ~·· "'. ;": :.the hydratesignid .;-grewweaker,':a:t :higher hydrate' r .egions/ m'a~n1y ': . , 
" :::; .... :~ . , .. \.,. ..... -- ,~ "::..' ~ : ;:. . . ':': ; .!. '.: ~" ": -.:-~.~ '.. . .: ... ' .~~ -:' -' T"." , ' ; . :-,' ,'. : ~ ..... :~<. , ... :,:, ~~ .... '.> . :.~ ': :1. :'. ',:,:-:.. ,:'. ,~' '.':' ... :-. ~ ,,'~ : .' . .' ~ .' .. :" .. .. . .. '~ '::': -'. . , '." " . . '. 

,' .: ".; .... ' ;: .'.: .":,as ·· a:· .. r·e'sul:i:: ~ ·of · .. attenliation·, of. ,;the' heam::Ail' :ad'ded bonus ,when.-; :·' . .' . . ', .' . 

,; '~;:~ , :; ~ >itW~~'~:t!~::::~*:t~::~:::!m:~~1::;n~:~::s~;, '1::r::::1" ~:" : ~,:: ' 'f 
"/:':~ : :> ':':'::' : . '>dtainatidally>'(typ'ically ~y.,~,.:fe'Y!,.orders, of. " magnit~q.e .. ~ithin·' a ~', .' . 

, . ::·t:· .. :;.;".« . ,' . ,,' ':: ':>'.' < .. : ':, ' .. ":~ ~: ': '.': " : ';: '. : ::; : ':.;.'::"'. :':' :;""':':.:' "; ' :. ~.:: ' '. ,': ',";".', '.':: ,'. :;" : i~~ .. : :' '~ . :'; ",< ,:. :.,.": ... : '; , 
"~< ~'.' , <.: <:'~~ : ·~e:W · :'de_gre.e·~··>of :fpl~~~e','·rbta,tiop) . :·~:s '.:~l1e ·:· ,ol;l,se·rveq ·. cell : i?C?~ition '{ ",:, =:.'; , '. ~' .. . - 1\ I 

.'.' . ;:'::'.',:. ~; ' ,= ': >',,'/~:':{ ': '..: .:.':' . .::,'.::. . . .... >,»:.:" ~ ; ' ,t , .,;:;./".",.~ ;.::.: .. ::.: 1':-; ,;, . : ::':" ' ,:.' .::,:'. :, : '~ ' . .-.' /' <: ... <., .':-,!: ':~i~ ,,~., 
'" ,, '.':. ,": .. " ;'.; was .:,sc.arin:ed ·. ,fro~,': ice. ·'·:tiP . hydX'a'te" ~ : the.,:, i?):".lJllary' · spectX'.al· ~.feature·. ' . ,, ":: " ' ; . . : :.:1, . ' 

•• ' . .. )~~.~",(. , : ~,, :.: • .': .': .:-.:/ \." , ," :",' . :. :.: .... 1. ' . ... \":': . • : ~ )~ ::. ~ <>~" :: ~ j .~:" .,'. ," ": ~ '. J: .. : .. /,'. ,~. : "~' \ . >'., :::''',', ,,~ : ~,\,:')' :. ,. .:': ... ':~ . . -, ... .- ... -5, .;,. ( 'f ' " ~ I:" .', • -~ • '. ", • ' ." I . 

· , < , : ::".<·,:;::'::~: '''; \i'sed:, ::i:i{:d.~p;i,¢li.~g · ·~he::·b,~s;tj?i.a~e "6fieht~t~'dn~'f?r- ' ~~~ning pio~ongecL " ' . '.' .... '. '-: 

'::;K"-?~,)"s.k~6l:~~H~; ;*~ )i~~2~~~~~~· ft~~~~ ~1'.:t,tJi~i;1~~/1P~cif~:f~"~ ' ,,' •• ',. '" ' .', ,' .,"', : ', ,' 
,:~ '.:.;' . : .. . :':' ":.' ,~, ',;: ':"" .. t,ak~n ::. i*,:, the~· .~ .tce., :·'ieg~?'p' / 'i-~,:e ~':'~",~'::a t ,:', c;t~,qut'/ s.~ 1 0. 11.;' p ,f ,f ' :t.ha, t p J;~ t e:- .'. . " ; 
' . ~ .... ' ,!.,'., I • : ' . <::. '. _ '. < '; . . .. . ". ' ~.:": •• ' • ~ , .': ~-;' ' . :,~,':, ~ : •• , .: : ' .... i:. -, '.:.' : ~' " ; '.:,~, ./:: ": :"" .' .~ ':<,r ." ". ": :...,,' .: / ~I ~ ' ' ( -,':-' :'. -~ . " ~,''' ';': '' : •• .';<,-.> >.:; . ,.,' ' .. ;" .' .,~':'~.; . '.: ~: .. ':' ' . . . < :,. ':':: .. ,:" .:, >'" ·;pde·nt~t1qn,which,'::Cp~r.es.p¢~ded~ :.,ti?:·' ~f ~:I)o.t~:cea.~le : reduction,in. <·, :; :. " .:\. '< 

~, ,\. ;;: !>::,";;., •. "[r'3~~;-;';~,',-H-:';;;~: :; " :( ';;:i;'I:';:ffj;;-~;:t-~'~': \i{,!>ii .! :.?) }': :' ;,'~. '~t; .{~. ~.:; .•. ;,' •.•. ::: ,':;:'~ 
" ' '." ' ,' " i.i !;,. ;;"~i('· ' : , ' '" • ( > ,',",, ' ,' _ "4 ' ; ;"'~' 

.. :" ... ' ......... , ... , '~~~~:"!~~,I.'~,!f.~!:~I~'~!:!;J~?,~/ !(· .. :~:.,!:U~·)ii:~~;~:,:t~L·;;\,/::,; iiY.~·.; ,:;t~~.i::: ;.~);i~':;; /:}j .. jj;~,~\~:/:~·\,;jk<~~,;·}; :J,:;-,}:,~:,~,;17';i:: ', :·t~"\r!~~: ' 

.' ' . 



. ~ 

'. 
47 

. "', " . ,' .' 

. ', the.:ice signaL successiv~ " ~pectra were taken higher~ . in the 

·· ·· ~:eli .to · ~.' POi~t.~ bey~n·d ":~hat ' ~here the· i~i··Sig~·ald~~·app~ar~d. 
. ~>.'>"-'.' :. :·.~i\r~ "'~e~~~·e· . ~;~'~~t:~ ':;~rn~'!~s .. ~er.e· . '~~o~' "a'ria ' s~udi,ed, 

; ::r. ,' .', . " ':: ;'" ". R.', ' .: :', '" ~ '.' '" :.' :. '. . ,'.· i, ;, ~ ,: ",' ' ,,',. ' • t ' ,"', : •• ,. _ .. ~~l ; · : : ! . '. 
, .. ,:'; ... :: ... .. ,: ' the '!?asic proc.El~:h:ir.:·e. :ju~.:(d~sc~'i~e~ ·peinc;J. f?Howed ' ;Ln, ~ach,c:a!3'e'" 

." l' ..... ;::' .. : .,: :' , .:. " ~ : " . I ' ~ ': . ' ' j, ' " • .. ' .:, :' " ~ . ' • . : , •. ~ .. ' .. '; 1 '. 1 • • " ,:. " " : ',' .••• • ', 

. . :.' . ' .' .. .... .. '. ·. Al~though· .no ; piff.icult.Y~ ar.pse' .fn·:6~t;B:.ix:iihg.· . ~tr:org··· i'c;:·e 'stgnals'(" .... : :. :': . 
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.·'.'.; :c . ,' . ''': .'. _, :-:-. :. ··;:presen~_e~. , ~f ·~ l1peaks .lI(w~:t:<?h. have n9t.· .. be~n · · ~9qU~:t~·~:·~·.for<~ut·' c·oula . . '; '.,:. t~ 'I" . 
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... .. . .. .' .. :\ .. : .... ,·,;.I~< :" ,,,::. ~ :: -: .. : ' :.:: ' .; .'.'~: .;.~ .. ;~' > : '::': :' .. : .'.: . . , , ',' . .... """ . t' ~ -~ ·· ·· ': ~: "" . < .... ,. ' .1: .1 · .. . · . . "'\'" _,' 
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••. .:~ .. ' : ,;, \ , . • • • ' . .. \~ ! ' " ' , , ... . :" ' ." ':' :":"" "'''.' :1.: : .' 1 ~' .. ..... <.: .. :.: .:',. "\',"." :. .'.' .... ,:;'.- ... ;.,' : .. :' ... , ...... ' "' ::-' .. : , ~~ ~.' : ' . ' . ':;: : '" ." ' ~"':' :: .. ' ... ~ .,.,', 
.... : . . "-:·l : . . , : .:.< .... .. -·:·af.tEir: 'foijna:ti:on Of'· the ·.s·{ng1eice · cry:st:al /arid;·:op:tic.al·.·.: it:li-grWte.nt::<. '. 
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< .', ~ .' ' .. ; '. : ,' . ',,' .. -,.' . with · r 'espect ·to . itS '. long.! tudinal Brillou,in :. sigmiL · ':" Growth:"of, ., ., '" :<.... " 
~:.~\, .. ,' ." , .. . ":"'- . , .} .. ~.! ,:i:. : . . ~::~~ ~; ' , .' . ''. 6 '. ~ : ~.' ' , ; : ..• .-.: ,,:·r~,·,.· · , ~: ' : :.~ ... ~.,· · .; ·' .. · .. :·. ' .. .. . ::~ . I .- \ ... ~ ~ . ',::" ." :' , ,:', '> ' .~ " .' . ~" ~ 

' ... :':;:\:.j' '; ..... :,..,.: .. / .. , .. :'. the: firs .t .. :sampte·. p·roceeded'.as· Jol1ows • . ' Afte;r:,'evacl,lation, ·the ·; -: ' .. :. : ~:: - .. 

· .·i;'j·i .. ~;:.:. ;:,' •..... ~ .. :".~y:ti.m · ",~s" ?:~:;~~l;ze~t~,;41 · ~~~~: wi~h';x~::;~ .. ~a •• ·~ {~ · ce~i .. " • '. :: •..•. ' " .. " .... . ...• :, .. ' . 
:~::' ) ;':1 ',.'. '.' .' .. .. : .:.',' >: ':. : ; ;:- :te~p~'i;a:tur~" ~f' : .~ i Q?:C ... .'.H§~i·a t~>~:6;;rne~~~~n .. :·th.e i .. 'ffx:~t{ :·few: .. ttiin ~1;'e~' .. .. " "'; :' . .. . 
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5°.<:: over a: p'eriod of ' ~b~utthirtYhours ~ .: Although . the final· 
" ,. :. , :._ ~' , ' " ', _ ; .. " .' , 0, .. ',,' • " • ~: . • , • : " , , '" _ " " • " • ',:'. • " 

vOfutne rate .. was ': a~~ut .t.wic.e .. the 'amourit · ~h;i.ch had formed 

. .---

. ~. ~ ; ' . '.' , iri' fhe .. five:· ~:i;riuie 's, } i ~·.:··i~ ·· UJl~eitaiti' ~hi~h ;.~e·~~e~~tur·e· .' 

/' 

1::' 
- '~::' ''' ' .. ~ _ ,' " " " ", ~ •••• :,~': .'~~" .~ • .':,;" '~ ':~ .. ••• _~. ".) .. :~-: ..... -., .~ . I " ' • • . ' .~ ' .", ' '' , " •• . " • . 

... .. ! ·.~~ng~ · mo·s.t .c·~ndudve \6 g'row·th. : .... .':~ ..... '. ,' . . :. .... . . .. . ..-11
.... ..... • ,'" 

.. ::. .. ::: ... .. . ,'., . .'. ,. . :. " ::: .: ... ~ ... -"::-.' .:',; .. , : ; : ~ ........ :: . '" : .... ~. ''' ; .. ~''::.: . . . : ':';;'.': :: .... :-.... '. -: ..... :...... ..,. ':".' 
"."" :': (': :;': '·~·"· ..• 7 . . ' eliminary.:;··spectra· . .wer.e ·,·f1.r.st . ,taken :'. to :deterInine . :the ' " 

ji\;r{{;"t: ~~p~~~~~:e '~l~~.'~I;t~; ~~~f~iF~~~p~~:~~\o>i.~\'; ~~ 'cell :,,:3: .. ~ · ' ~'; ' :. . .... 
~:;.\]; ,~:. ·i : ~>. · :·,.:··;':··~ :>: .... : ... ·nea:r: tl)~:· ice:~hYdr-ate !. dis9.b..ri~iJill:1i ty. ~ ·:· .. :· .. ~h~ ::.,:£iI-st . ~.o·~r: ··;webt:~a . · :: .:·i. ','.' ;:'~:, " .') '~:_ '.: ' ;., : . .'1.' 
,!,:, :,~.~ •. :\ :: ;t.:',,:f' './. <' oj :.: . : . '~.>:- .',,' ~ :' ': .: ...... : ~, . '::, :!, )' . ~:. : ' :' '".: :', \ '>~ .':~' ;", .\ Y.' ' ~:>.,.':'~, .. .' .,..';. :". ,", ":, ; ,r,~ -0,,;, " ::' . '~ '. ~, . " ~ '\,';" . ' '.... ~ : • . ,'. : ' .': ,_. ~ ::r :, .. •.. '. '" :.~. '. :",' -' ,,' " .. . _,. ' 

:·;r;:::.k:;:.:·:::! .. ; .. ' .' '. Jtalt~.p ·:··at:·,. succes,s;i\,e.l:Y : h19hei;' cell::.:pos·ftiQns) ., ·pre-': showri ··;in· rigs · •. : ' .. : '" '.'.,'. '.:':-:: 

.i~I~ ;,r;/~ ':t:~{~!~: ~C; ;;~~~:1~i ~~!;,,~:3Ih1!~::~:~;:;ld:g1::tt:~f:::=; i:e:~ · r IfS 
:.':'.::: , " ".:, .. ~ . ::. : :i:'ce ~ nor.: hydra~e~' ~'igl1als:' :: uPC?j(· r.et.urnin~r to: ~, the· ·. : :r·eg:Lbns· ' ~~ . . . .:" : 
... .. '. ":'t : ',.. ., ..... .. . . : :.-" '. ' . '. . .. .' . ' . ,' . . ~ "''' , ', .-,,\ ,'. "." : '. " , " . " .," ': 

·k .' .. :.' ." 4t;f):.'... .. wh:l.:dh· ~h~ ··hydta~~ ·. ~~:ak8 ' h~d.'·f~·~·~~a~p~ared~:>~ni; :--the ice > p~aKS > :) 

~ti. , w~ree~ide~~:... ......':'< ',' ..•.... , .. ... .. ·."i",:.8:'? ·, Ii, .• ... .• • . \ .' _. \: 

~~rv ,'-,: ~ :. ": .' :':: ~ ,: :'., .. ':. · since . f~E{ 'xe'~on . i1y'dr~te .. p'~ak·i:t·w~t.e· n6t .; pr~sfi!n t ·: hpqn .. '.. . '. ' . ''':. "j:-
':1>[:; ......... ·.·· -.r~cir~;n(b~c~ .. t" ;~e:tfW£f~~~j~: f~g~~!\~£Whidlth'~i; \>~d . · ' ... . ". ." ........... \ 
.:);?; ':/' ':;:\'.;.: :.: . ... ·:·. ~first :b~~ii:· ~b~·eiv~d· ,- ' ; it·:.~as ' -a~1uined ::th~t:·:pr~l6ng~d.· exp6s\i~e< .. ;-: ~, 
·'~:.<sf~·.·,: ·· ~,·. : ;"' > \~.::::" "'::" :- .': " ~'~ 'I ;'<:: .. :':. "': ;~ , .'~:,:'~,~~~.;:,.:'~··''':~ , ,;' ~ , ...... ~~;' ... , .-":> :, ~ .:." . :-:" , :", ~,,, / "': :,; '<" I. :~:.": .' .. '. '. '.~: ,", ' _ -",,< :: 
</:-.': ' :.:." ,'-: \. :'" :::-to·.:-the::·· l2isih' .'b·eam .had 'cause'q"'localized ' deteric;i'ra,t'~on :of ··t~~ · . ":' " '.' 
~,~:.~":: .. ···'! r .>; .. ;'~· .. ':"": :,.~:'~'~,i.~· : .' ~<:.;;·": :,, .::~.!·. : .... ~~: '·':': ~. \' :- : i'I : .. !.I-" .. :lo.' ; . ,~', .: '::.~~" .. : ~,"":.". ::.,-, , ..... :.' ~ ... <.~ .. I.,. '.,'.: ~., ,· ~ .. , .. :, .. " "r,~ _ "., ': ' . , ," : '1' 

.;:;) .. <r·· . .' :::.:. ':: :,' ·. · ' · ~Ydrate· . ~ample · .. · :.That .: :the(·oea,in',s· pre:s'end~ ·cau.:aed:. h~at:ing"a:t; t,he .,:'.'." .:' :: ., . 
, ' _"\:., ,,',": 

. d. : , 
~ "' 

" .' , 
'~, ,, " : .;' , ,'I • • ~ , " 

.;:, '1' , 

".;; .. ' . ~; ." ..... ' . : .. ... ' tea ,·far .greater . extent-. than'. .the : J;Oe', :lodalized: ;destru.ct1.on' : .... '.r', . , " 
,;:'c,\' .:,: ,'> :'~" ,:';. ::,' :',,' ~:,~ .. : :,: \', :~,: .~~:~>::, :>~ /:, ;::.\'" ; '. :':, :~ ,;\: ,~ :-: ,,' ':~. :~'~ .,:' ;: :,,:,,~~.: '~:.\ ' .. ':,..?; : '<::,.: :,'.':,: '~-:,,:, ~ :, ", ':/ ~:.' :':: :'-", ~i'(~ :,:!: ,: :~ ' . ' ~ '\,' , ~'-~ ',; ':~~ " ,,',' ' ,~~:' ,:'.' ':, ',:. ' : ~:'.~>:.", ',I :,;,:: .,,~:;2,,: ,,' ~ ,7 '>" 
~ · 1.;r> ;: ::'\.". ;.:, .,:,:. of· :the :hYdral~: .:af:tei: : :·s,v.eral' .. :daY.s :' of:'; running :spe·ctra.: doeff.;n6t :.:·: ·' ·::· ':' .. :; . ~"': ;: ..... " 

~~,':t .··': ::·:}>;~?~t··4ikkf#:: :·.~+;~~:~~~1;~;~f·~J*~ ;~f~9: ~~~i~·.··,;f~#~~g: '. ,··,. '·':···.··.··.·2,· 
;~i~f ::/~. ;; . .' ':,.: ; ' :" ~ ': ;;;.:; .. ·.4~:s.·~r~y.~.g.~ :~y '-: .~·e ··:·pe.iuil,'·,~.a4· ·~.~e~)i~s·p.e.c~e~:L:Ylh,(.te ';'.5 t.u~y"~g.; ~e:th_ane . : . .... : '. '. :": :. ' . 

! :';}1tl:, :,~:tr, "I· :;~'\;i.".:;;.i. !:!i;.;;,i;.".;,; ,:.:.~,).~.;i.;.Ij..'.;.i.fi.~;ili: .. ~.{.; .•. :.!.·: .•.• " .~.l.f,!~\)!z?j',\'?~:.;.I~~.;./ .•. ,.:~ .•.. ::' ,!.~:;;~t"' •. :.:,I!:;.:.'.;;.:.:~~'::'\r . ;~r; ~), 
j;f",;J',~~ii···, .'; . . •. ;,.; ..•. ; •.• ""' •. :.': . . ;':":':. :.:::;. '. ',.:':0'",:1(;,.,":" ;;c;'3<!.{M1Ji?~Fj.;<~;;;!j.',,;::; iLk:' !-'."'? i)' ;ii'V!';'l'IiY!j)<\12j"'N:.,,,,,, :;.;~j;~f 
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• : • • " , -' ' . :,' . '. , , F " ", ' _ '. " :' : ' ! " • , . >, • , ~ ' ~ " • ",. I' ! 
:'hy,dr~te/ . ·00. a .,few. occasions i hydrate peaks began : to .. appear 

, ".' , , .. . '. ' ., I . , . ~ .J 

.. '. : 'after . o~iy ,.a .' ·f~~ :.ritin~t~Ef ~btit~O·u~d . S;ec.6~e l~~t · :i:n ' th~" ba~k9~oU~d . 
... .. 

') ." ..... after' :'several hou~s. ':. . ,' . . ,. . . ' .' 
.'. . ',' '" ":,;" .1' ,,:,::" . .... ~' ,' .. ';; ..... :-. :' .. .' . , . .. ' ' " '. :' ' ...... . .- : .... , . .. :: .:,': .... :'. .. , . , .... . ' . ',:{ 

. .. .. 
..... .. 

, .. -.' ~ , " ; .. ' .Ins:!:u.dY~.il~'.·~he. s.~'se.queAt ,: ~¢hciI,l ·:hydrat~ ,' s ·~x.nples·i 'al:~ . '::. < '. :" :': 

.<,' . ", '~:: :· ~fbi~~~e"e, g~~ri~s~~9th~ ·~Xs~tr~~\cI;~~;:;~.;;cI~"t:~~; ':, .. ,...... ";~, 
';: ., : ' '. : >,·an~:·~t~'e.ropt' · .. \\fas. ·. ~rii; tia'lly:·.roage : to:' aYoi¢r ·. d,est;-l,l9t:ib·~··.OJ:.:t~~ .. h¥~:r:a~~ .. ::.,. , ·.f.' , 

',' .. '. • :' -'. . "1-," . .' .'. ,' . .' ' ": '.: ' '. " . .' ". ( '. ",' ' .. ~ . .' . • ; .. --:, ". : : ". ::.... . •. c •• i' ' ',.' ';' . ." , . '" '.' "', ) .\':; 

. :.:"::., ;:: ': .,,: .':,'. :, >~~.:~~.~~~.~n~>:~~ .b'~:~:,i~t.~Il,~itY: __ "Wh~.~e:.-.~i?~~:7·~i~9; .. 1;~.~:.'ic.1 , ~.~ .~.~~~: , : ... ' .. .. ·' ·C.·., 

:. :. :):: :',. :.:':. :'." / ,. :',·:~~e : ... ~~f;.~.~,.:'.\n~T:~\.~ ~~ .. :.~~~' .~.e.l~~,~~,~ S,~9~'- t~~\·.~:: ... fc~;~:~~;~l' ~~s.'.:: ·:. '.-.~. '~' : ' .. ' ... .. .'.>: :. 

. .... ";,: '. ' .: . ~ . o'bservable a£.tel:- 'a ~ :f .ew.: mi'n:~tes'l thu~ ,riecess:rtatin'g several;< ', ,: ... . /. 
: :<. ' .. ' ·" ":.:',.:>;,-:·,:' ::.:i;,:: "'-::'''.' .. " j : ,' .' ,;:: • .""'~. ' .. :: " :',::. (,': '. :,'.':. ;., ••• • • : • . •• :: ,' : !., ... > .. ': ' ,:. 

• :' .:. .- i:, ho\l:r~ .. of· . accum:ulation ~ .:t-ime ~ be'f6re" the·.-hydratepeaks wpuld " .:" . :. " .' ". ::." 
~.~'. ' ~ .. ':' ; ~:>~~'~ ', ~-, .:. '!.'.',": .~ ~ ._. " '. ',;' ;"';, "::, .. .": . ., < .. ' :" " ~ ' . ' ~,." ,;: ., ,1' .:":-, ,~.:,~ . ,.~ ~~ , .'_ .... ,' . .' ." :', .:",,,'.:: . ~.' -,'0 , : :' ',: ;.' .~.~ .<~ - ;-,",., ",,:~ ... 

. . ; .. ; '.' ·be.-op.s·~l?v'eQ ~ . ·· .. :The . obserVa·tiOn· t,ha ~:. the.)lyd;t'atepe~kswere : E!v-iden;t , ?>:: 
.'. :' .. ' .. "f~~h :·t:h~· :i~·r~t:: ·.s·.an\~:le,· j· ·~·~t:P.~i9~ :.~~· :--t~tf .~e·d~ctio~ . in " ~he' ice' , .. ':.' , , il~, 

", ~' " ' ~ '.~ . , • .',. ,:.-", : ~. :: ', '.: . ,,~' . .. ' :r "~:"" '. ;::'1,\ :. ,.:, "',,": " .~., ~'~ ' " '. . .... ' .:' " .. ' . ' I :'. • ·.;.;.~'~5 · 

.. '.', ..... : ••. ' .•....•. ' .-!~:::t·:::,,:~!:Y.~:~:;;~:,;:r:::~::l:Q:: ~~:. ·::f:.:.:.·, ,.: .... ; .. ,.:. ;f:::~:(; ... /~ .... .•..•• : .....• · •..•. t.:.'i,.~!,.,,'.,.~ 
0" 

" :,." .; ... ,.. be~t' 'sq.~te~ ·. t·o , y'ield ~ tJ.:E\ hyqi~t.e.: p~.~k~;·· ... :. , . , .. . .. ::' .', '. . . .... . 

.' ::.-'. :..: .> . -::.:. ". ,..... '. . ... :.: .. ::~i.t~. O. ~, .. ~:.~.·.h .. ~.'.; ~.p .... e~.·.t~.~.' ~e.·.~.~· :":t;~ i,C ... ~.·.i .i_J .. ; :,. a;·.~ ~.~./.~~~<~~ ',; :~.'iCC.U. ro,.~ .. ~:~t~.~ .. . ::: .... "~.' :' .. : ..•.. :: .... '-.. : •..... :. \':":'l:,:.','.".i"'.rf.:~,:,,'~~,~':.:f~,'.:.": .. . . : ..... :;: .. .. > :·"; ':··f9r. ::·sev~i~~.· .. hC?·uri:b~YQnd· :.th~ ::ti;x:ne. ~t '. ~h~.dh th.e' ·~y.dr:.~~e·:'pea~s ·: ::': . .' ~,.- . . . ,',,' 

.'. '.~~' .>.: .... <,' ·<:::-:· ... :·' ~dUl~ .. be '. ~~~e.c~eQ ~.~ ... ~ppe·~.~.,- · ~~~hi~;: ~cePt· .. the· ice :: ,p·e~ks.wa~·:".·' '.', .:: A~~ 
. :"; •. ' : ' ' . - .;- : .. ,. . ,....... . ... '" r /. ': ... :j.'.'.' " ... . • ~ '. .. .. '- . . ' ..... '" .- :... : .,)4" 

:. : ..... : ... :.,- : <: ,.~ obse~V~d: .. :.' Eq~·a'lil'-:-'-un~1i~·c~ssfu.l ;:#~~~. s·p~~til;l.'··' t~~en: ·at:· d~ffei~nt :;:> .. ·. :' . . , 67j . 
.•.• :' ~ ,~r, .. . " ', , , ... . ,": ~, ., ,;'~ "; ~'.: ' .. ... . : " .~; •.• ~~ . : •• .• : .• ;.' , '~': ~ ::. _' ":::"'1" .~:. ::: ., ..... :.:.; ~.: ~ .: ". ,'.: . ,. :~ f~ . ::,.~;::'1:',( 

,'.:. "" ':,. ,.," .. ':-' cell · ·reg.ion~· · ·.(bo,t-h.- :'by ·'- ~ot.at;in9~' :th¢ · pl~te .~rlCi'· mbViI).g :the be·;m.i) . ', ,, _ " ."". ' ;·.;,:~t 
." .. ".":'.: .: .... . 't ,' . :.~.: . :~ : . ~:: .. ~ . • · .~: . ~·. : .. I:.·J : . :~ :: ....... .. ~ ,:.~ .. \ :: . ::.~ ......... " I '~·~:';- . .' .:'{ .'. /l: .:/'·:· . . . , :.:~ !', ~.~ .: :,:. ~ ;:; 1 .: :~~".' 

"':, .·f . •. •.•. :: '·and-,.;.l:ater',·, at c'h~gher be~ iriten~:i..-bies.:>r~~·$. : apl?earsJo ., sq9ge~.t ' . ... . ,;:~~: 
').:: ';.' " .. :. ' ::'., . ...-.... "> .: . : ,~ ,' ... , .. ~. ,: ~::. ";,;<.' .t <':~:~~'>:' j::".< .,:.~ ', .. ~' : :~.,/. :. ~.',':>'::: . /·'. : · ... :'.:, :· .. 1. :,. '~ ', ... :: ~ ·~:,<:· .. '.:: .·~ :··:L~ .. :'. ' ·,: : . . ~ ~:··. ;:': " : " :.';' ... " ~ \":' .. ,.~~;:~ . 

. , ":-:~:. :: .. ·.:t'~~.t:;the}nten,s~ty. ': r~;d~6~~on.(·c9tiple·c1·:with:~:the· :J6?ge.r· : ·e.xP9~Ui:e· : ·'t ..... ·. :· -. · . \.:f~ .. · 
" ~., '.>:~ .~ . : .. " " '. ''', '. -. . , ~, ." .. ':~" p I, .: " . . ~ ~. } ..... : \:':.: :~~ ! . i~ ~ .'.' .. . ~.~.". ~,; ... '" . -.. ' .,' :., . : . . :, . ~: ': ': ' ~ .... :I~{~ : 

" ~' . ," ': , .. .:{.~', ·.>·t:ilne~1 · .~as .. · in.su~;ficierif. t~ , .. ~limiriat~.; <;les'tructi-on:' ~~:" tn,e ' 'obs.erv·ed· ". .' ', ' :;~\:t. 

, •. ' ' .. ; .. "): •. ' i , :;\' ~~;~~+';~~~<i~), :1. ; :),;:.:>\ .... ': :';:./;' " .. ' " "':"i': ',' ,c", .... ............ ., •. "11' 
... ' :,-..: .-'.', .':, .. .. :: ,.-;, :', .' .. ;: , ~;>: "cons~q~e~t~Y'.I -· 1o'~:·,:tt:i~ ',f~fth' .xe~9n.::hyc;1~a:te ,"~amp~e:'-, ·~.ven··~ ' ... ' " :' :;·fti~ 
,.~" . ·ii,/ ,# · :~; .. ~ ~ " I . .. ,~:: " "':.'J ":"" ,~. ~'~, , ,~ , : ""~' :/". :.t" .. ",: .:;,:. <:,., .. ,'~ .,: :~;"",~::,;"!:,,, l::· : '·I': : " ·~· ' ·' t". ,~. " ' , /: ' >, " . . , ~;':/,:.,." ·" · , .,·. , ·:. · · : tii~~t: . 

. ' ~::.; . '. "," ...... :, .. ·nig~er:,. 'lase~:::powers .. {~OP,·40Q.'..'inW) :, .t,har:t .. that·" for:· ... the.:.f);r~t .',~~ple.;.- .' . . .' ~::::}~;., 
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• • 0/, " 
..... 
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' , 1-' " , .. . , . ~' ." ' . :. . ", .. ' ' / , . . .' ' " " 

,.' :.~.'I.' "., 'j' • ",', •• :. " - • .";-,:' • \ • ' .~' ,-- • ::_,:,,0 ~. ';.-': , ' 
".' .' were, ·used . .. It ,was;' In .. -:this case; lioped, that , the ·. l~s~Z:. ilit~ns-", "J, :, ,:' .... I 

~; ," '" :.' .', ":~ .'. -.:.~ : .. '. ~ f; .~ . . '.' ~': j" '. . '." ',,:. . .,' ' f ,' " '. : . ~ ; , . ': '. . " : : .or.' ",,-. 
J: :' :,. ~ i,~f.es . wbu~d " be .s~f~icieritly · i,ntense t6 , :i.ieidhydrat~. peaks .. ' > '1 :;' ~: " 

,.:.t · ' .::,.<.': :be~~~~ :':~~~~'ru~'~i~~/ 6'~c1i~'i~~~ ,~ : :' , ~i~~ ': ' .~; .:: ta~i'~9 .:~u~~:e~sixe· .. ~p,~ct~~ . .' . " ... .. 

" :'. ,< " ." ;. '~~ •. : .. : ... : .... . ~ : ·:··· 6f, 'f~el;~~~ '. ~;egi'o~; ,:,~~ ~ ~~s .. '~nt~ciP~ieq .. ·t~at···\he '. ~rite~;~~y· 9f ·th~~.:: ~:·:· ,"; ':'. : 
: \.: . .... :; . .... :.~::=.::~ . ~ .: '.,:: '!~ . ':'~ . . ;:'"'~':" ' .':":<; ~' : .: ( ' : '-. ;' , ', :" ~' :.: .. :. '.: ..... ,: .... , .... . ::. :' ::':." . '.: .: ... :- ... ......... .. .... , .. . :;-:". --- :. ". 'I~: "'" 

" '.:: ::.';:- . ·,: .. ,(:. hydr·C}.te~:,p.e.ak~ :· \\1"oi:tl,:cl'. :r~4.iI:ce.': .:witll ·: incl::ease:d::··aq·cumtiiat~on : ·:. tirn~ ., :: < '" ".. > .; ' •• 

. ! : ~' './ '., .:':,', ',': :',"::' ..... .. ;'<,.l l" ;' .:: ' f·:: ' . .... , ... ! : .' .. ', ' , ' . :';.: " :'. ';!.< " " " ':""1 :: .. ~ : ' , ,"r, . .. ,., ... : .... >:,;: :.,":, .. :. ,' "'~"". ' .' 
',,' .. : ","': :'," .:. ':. "." ,1:h~·~e~y: · offerin:(;(evi4.~I).c·e .. to.:.r.egi(;>n?l.l"hyq.rate ; des~?'tl.ct:i,on;: .· ~ ,. ':,:"': :';. ' ~'.':. " ',0 <::', 

r:" • ,' . .. '.' 
~ ., ' . I , : : ':' ' l ',: ... '. :\ • t ' ~." 

': ' ':' : '::' . 

. -:', . :--. . :' :.! . ';'.'..:'.' . .. within '·the · f ·hat · few ·minutes. ·· ' . " .. " . .. ' '..... " ~:/.'" ' ' .... . . . 

' .:~~;ti..: " <. ,:~ \' .. ;' .. :: .. ': :". '. '",. :': "·:<·::·T~·~':': ~y~~'~·t:~ ·'I~~akS :·,~O~ . ~~e·:~· . ~p~q·~r~ ·.:~~~~( ~~~'~~~i; ':.: ".;' :' .~ .' :':., 
,.)~'~ ," . : .. . . ' : : ... . ... , . .. ",I_'.,. ·: .. ~~: .. : .. . ,:. ' .. ,:p .. , . .': ... . ~ .: .. :~'.' ~ ,." .~ ...... ~ ~ , . . . ' .. . . " . •. ',' ' :"~" . ~ ' ~ .. , ':" 1 ~.' 

~~tt::·:r .'.:::, '~: : " .; .... ~.d ~~~:sr:~:r,s: ~ .'~~d:' il~,~'~::f~,~~·~s: .:: .. t~.~~·~:~.~/:~~hv~~.~:i?!J~~· ....... :~.~.~~ ;. ~.as~to . '::~:' :~': "". , 'r.' . ) '.~. J~: '. 

'05~'1 -: • .... . ." . " ::::!:~1:: ':::tr~~::::~::::::;r2qp::::~::~ b::: :::::;:h~d. ' ... '. '.. . .. : 
~,:: · ,r~J· ... . " .. . .I . •• • • :·: .". , 7 ' :-.·.:.~. ·-:,~·. ~ :'. ,, ; :' ·,~ .. ,·:: .. :·!:.:··~.' .: .... :~ :·; · , ' :·:: : ·· : , ~. ~~ : .. ,, ·· .. :_l.,·· ·: .. · .. : .... ~. , : .. ~ I ·~ : . : ' ::'-: " '., :.~ :: " '::" .'" , .. : .... . : .. ~. : , ..... ,,', ' : ~ " . . . " 

': . .:'!.i:. ' :',".: . .'. : :., ,: .. :: ..... ,;: Fur.the'r .. aC9unru:lation ·.!may·:have· ·· te·sul:ted ' in·· .. destiuc:f;i.on ... ·6f ·t!:le "' . . "".'.', .. 

,
·· .... i,:;,i· :: .. .... :?:':.: .... ~;>: ~:: : ,':: 'P~~b~~ :'i'~i~h,: ~n·~· .. \~~~· : :~~ :·:th~: h;d~~t~ : s'i~~~L .:: ·:·:-~·~·~~·~~J~~t~l~;··: · :":~ . ~.: .: .. > ..... ~ .. : : ... ' 

" . • . • ' :' . _._: ' , , : ' ,, ~.'.' ~. :: .. : ",: ' ~ ~~, . : . ; ', : .' ~" , .:, :- "r. ' ~""'. '.' . ... '_ \; :. ::" .. \' " _:' ' ' .,. ~: ,: . (" .: . " " ,~ ' r .. .. . ~\ _ ..... ',' .• .. ' ... ~ " 
~:'~{f '::'.' . .. .. / ." ' :' ;~ ~h-~~' ;pr;:lctice:;' cahsed :.-~om'e· ·:p'r·q~letn~·. rel~te-d ; to .,determipatiori ' . " ~'I'" : ' , .' ,. " . ! 

,fW::<· .. :';:': ',. ' ;;~ tf~~~.\':~;i·o 'i~~~~n~i. ·t;·ih~H·:_ l\~~hes'~ ~,~~.~~.' w~r~!,~;t:~:~~-'~.. . •. ,' . j , .. , 

::>;;,:: .. : '.:,: .. ' ', "',: .. ",: ,: . ,defined';," a ;'.soinewhat·larger· e ·rror '.is:, tooe· exp.ec.ted 'for: the ..... :;'. "\' .. ... . : 

';:~li Y,.r;:/, (~;'~~~+_i7r~i~~.~~;~~~H;;~~~ri~.~-~+~~·· i~~n '~~;' ~7: : ~~~~'f4 .:_ •• ····•· .• :' ••.......... ;, .... 
/'(-;.':/ ... :;,: .... ::: : .. :: ';'/' ", ;'.': o·thefr.::spectrib .': ,These:~:poiilts ' become':evideint \upbn .. bbs'ervat::1.on: t:: :".< .,'. ....' .. 
~h);~ :':: :'. ;;.: ':~( :,' ::, ;:':: .~:., :.:. ;.-.::.,'.' ~ , ~ ';: '. '; ):'::·.;:'i :: ":'.':'.;..,:: '.; ~"':;: ::<'. , >~.: '~ .. : .~~\ .. ':::/}:,. ':,'j .~; : : ::: '. : .;'.~:.::;: ~;\.: :,';; ::',' : .. ".: "::><': ,.:' i:,'.',:: ".' ~ .. ,' .. \',.:.:: .... :-" .. :: :\:',' ,". ,:~' .. : . :.> ~ .' ,', . ' < :. ~". ,: 
. "''':' . ":.'. " ..... "of .. ·the per·t~nent spe'ctra "" (F~'g "' 4 5-4:11) '." .;, '. : ".' . ,' . " '. ,\ ' ., "" .. : . 
::':~'i}:; .. :,: .. :': .. ' ::.:. '.;::::>::::.: .. : .. '.;,.: ,. , :\': ,- ":': , ~: >:.' :,'; :;-: ' \::;,.;:- :)~:;:/. :.?~:: ., :.-:::< ;.:.' ,/:: .... /.: •. <. ~: . ·::'\i.,": :.':-:;. ,;· ~ ':. :,. ~,. , /~ " .' :, .' :.~ ' ; :<:':.'::'.',' :.' . : •. ,'. ~:: :; '" ., . : '::.,'. ' .':'::' ~ " . ~; ·.c., 
<:(.~.:"',', ""'>' ., ' ., ' .,': ". >' · :,'·: . .J\fter' .. ruiiriing,;·tne··:1;it.s·t · .. ;:i·pectrWn~ tfbt ·.:ea'cll" .'·region) · ,·fot'·:··, .,· .. ... ,' .... . :"' , 
;:,: .. \~::,"~:~ '::,:,..,; .. . ;:"< .. :;::. ' '::- .. >'»:'<;g .. ;.. ::.~ .. ;. ;,,: .. ::: .. <.;,: :.;:.I .·: ;; i~.::':' :. <:," >':::.'::. ; '.':,:':' ". ,,:\.·:o.' ::':,i : .. ,: :.':".> ' '.' .. ..... ;.;'.:, .. ;. :::::' ; '." :.'.'': ~" :~ ': ' " 

';',';:::':' \:::: ':::.'.: : .. ;',' .... ; .. ~ j<~~IJ\~. : ~.~.~~Pf,;.~~.~:si~e~~~:.: f(u:~.~.~c;~.en(· ~6~ t~,~ea~ , '.:t~~:; p'.~.es:~nc: .:.()f, > ~ .~ : ,: ~ '; :.' <.; .... 
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.. ... -;' '. < .' ". '. · .. ·~hd · Sp~C'~'r~l /r¢~·~d.t~·. ~.o1:?,£ai.ne·~:t ~~r ~~~on . hidra te '. are 

,,',' ,, : ' •• ' •• '>. d~~c.u.~~¥~ '5~~st: , ~~' th~M~h;!~~,a~~fi~,i ;~es~ ,;~~~e+no~ ..• >, ..... ~ . '., 
.: :.:. : .. : .. ' : ' ., '.:. ··:.o ·hly " d:~sult~d,,: ih>~ .~r'o~:g¢r .hy:drate · signals ~ '''but'· a:I:s9 " pe~mi'tted" .:' ": ,. " ' .. " 

; " ~" ... . ~" I ~~' I:' . .. . '. :"<." '> !'~ " " '. ;'. : : "'~:' . :~ ., ." , .. ,,'. " .< ';';"'~ " '." : ' !,." :" '; . : " .' .I':'~ ':':~\-~ ~ ' · ·: '~~ : ;: "#: ' : :: .. : ~ ' , " ... ! 
.,. " .. ,.- .>. ·a:· :more· thorough ', investigation" 'of ·the,<differences:· betwe'en' Btil:.. , :.: , '. - , 

' .. ' \:~' :·" . ,~,~o~~n . ~+c~r~:)f:~\~hro~~i(~U~ . ~H?, . ce~l'hi~fi :: ••. ·,·T~H ,pro~ess:: }: .•••.• : .• '. , •. :. 
>.::.- :" : '. ,.;./ ... :--.. ; . p~rJ,drme~ :;f(;)r ··· the.:)~-ir~.t :i;lnd·. :,la:s,!: : sample~·,.. .. , ·provi.ded 'a ' ~~aris for· , '",~ ' '. . . :" < .... : ...... ::/ ... i· ~. ~" .:: ' ~ ':;:: " "~','~~ ' .', .'::' .. ,~:~ ::: :~ .• ' : . ,<:: ":::". " '~ " , .. ',:"'': ~\;'.:'.~ .... .' : : ~/\. ::::" . ~ ;," " . .=::::. r ~~ • .' ~:,,, . ' . /: ',:' :<:. ", ,: :~ . :.~. : ': .::~ < ~ . ' . "':., ,; . ' : ' .' ' .. :', ; ' . 

• ~ j, . : ..... -:~ .... ~ Z-:'·.' . .' ~de~s~'~I)d~ng , :t:the~' . eff~c~'s: . . o:i ·.':t:he ·.'cell t' ·qprts.ti·tuents·.:· .o·r('.' th,e·., .,;. ... , , . '." 
I " ,~' " ', '.' ."'. " .': ." . ' . ~'. : ' . ,:' :, ." ' .:' ~.'i '· ;:' ' .' . ~' ." ','. ~ '. , .. . ... : ~ ; .... ' .. ' " .', ' .. < :'.; :', .' . . ' ... ,I :: "': : .. :: . , ." .,: 

',' . ' . ':,' . ' . 
'_. ; .. ~ ' .''' ' . . '. ~:dah~~~:d , :· i.ight~. (e<~·g ·. : >-5igrial · .. :~IitE:ms'i·tY) ' as :weil .' as. d~te~niini~g ' .. 

" ; " . . ... : . . -::, . , :.:'. ~" . . ',(" : .. ... . :': -:'.: \ . .... . ' : ':: ,:.,~ ." .' : "" . ' : ""' . - ' , .' : :: .... ~.\ !.-: .. , .: :. " .. .. . - . . 

. : ' 1" : ~ : : ---: . ' . : : .the ce:ll:reg·ionE3' :in.O·s-t; .c-pnducive.- to, y.i,eIding the hydra'te ·.signaL , :-
:~ . . ' , ' . ' ~ , ." "' :: .. ~ ' .'" . ' . :' ~: ~,' .'l .: ~ , .' : ,":; '~ .. ' '. ' :.: ,', . --:,1 , .. . . - :. I ' .: ; I" '~ :" ; :: ' t' 

':' . ," .... ' .. . . ' FoJ;lowing'·.this",· ' ·the··: . aver.a9~. fi:equenc'y;"shif:t .diff,erence b,e~ween 
1' .:: '.,\ . .. : .. ::.,' ... . . """; ~ '.: ' .. ':::. ~ " , ~:, ':" , ·.~ .. . :·.:I.' ... :-·:, :'.':', , , : : ~, . .-/ ' ' ~,.' : ~,, ' " . . " .. . \' ;, ' . : .... , . ,:' , 
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. : ... .. N~rinCl:l·1y , : t~ . fr~qu~t:lcy .shift ; to';,x'erion . hydra te ' w:ou1\i 
' j . U 1 .• :l."· '.', • ., ~. ' ... . . ' '. ' I.. • '" I ., . 

be .detei·niined·~ dir!3ctiy: .from the channel d±splacemen1;.s h·'!-R1' , c-

.,'.' " $~ . ~I ~h" ':~, :". '~6rs'ev~ra~1 \eflso~s, : :t·t wa'~ d.e~i~ed : ~ot t~d~ ~i~ 
• ' " • .; ~ ...... . , _ . " • . ' .. ~ :. ~ • t " (I ' •• " , ,_ : , M. _ . , ' .. , oj:, 

' .. h~r,~~ " Fl.r~t :6l · ~ll.i a. ~ligl;lt n0l1-1~nearity; existed 'between 
, •• ~ ~ , • • , . ',' • • r ' ' : : 
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. ·:t~e. · ciI;lCin~~l . ~~er_ 'and. t:be . sepqra t~~n' ;.of . the ··pi~t~·s of vthe j 

. ... , . .. ,~. ) ~ . ·' .. ':-.~:.<.' .. :~~ .. :~ :··" , :~." .~'~"':.::':~'. i'~' ... : ..... .. : ... ,~. , ,, ' ,', . . ' . , .~ ... : :: ~ ..... ~-:~ 
·. . .:: Fabry,:.Perot:. ... ~ .This · i.s ' t!Yi.denc~d. ·by'~be. ;locatj.on of the ·cent.ra1 

.. ' ... . : .. . > .. , .. .. :. : ... . : :':" .;'. ,> . :.'\ .,' ... . ~ ,.,:<' ... .. ;, .. :"::.:': ... , ..... ; ..... .. :' , . < . . '. ':::; ' " .'. '. ,: "',,::: 
' . " . "': ,.;,.,/ . ;;,:" "." peaks'. :(in .JTlos~ .! q~se~l;at. ~h~n.~e~s ,, ~? ,:.' ~5q. -:. iirid ·~· ,~8 •.. . The. · ~rob.leIn :', '. 
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'.: .,'.::' .~ . :/ ... :' . : ' : .~: :. :, :: '~'. " ~: .. ~~.s :. :~~an!e~ ::W.~t.~~h~ .: .u.s.e .,.·of .. th~. -.: (~9 . ' ~.~~~~e,~) . : s~~en:ted. ~tirne .' ;:.~ .:· . :, '" -,.... 

,'::.:)',/:':-': ... :: ..... ~ :>: .. · ' ·~!;,~~s~· '·b¥fwe~~: .. th~.' s~c6~.d·~ ~n·d ,· . thi~d~ ~~~t~·~l ' li~e',,! '! .,' .T~·~i~~{~;~ .' ~ ; ..... < . , 

\i( <) , , >:~,; ;,. w~¥~~t';~~ "t:~~.!'!,}~;;h'ti£~~f;,.,eri !~~~~e l'~f'~+~d; ~e ~" ,.. :; .... . 
. ' ::; .. ~ ; ,:"::.' : ';': >. /.': :. " .~e~.pe~~.~,l: ~e(~~.n.t:t.~l .. : .~.~~$:~: dl.':f..f:~~7~ . · ~t ~<?~t :b~ : . ~~~ ~ c.::ha~~e~~:.·.. . . ,, ' '" " . ,.:'. ,:, :.:; ... . 

" :: '~~ : •. '" . ... .. . ".< :".); . '"~ ' H~~~~e~'; ~he.n' : 'u~:inc{ i~~ ::se~e.nt,;: "a '. d~screp~~c;:y .. ·.i~·· ~he '.shifts :.:.. . .... '" :' . -. ':1:"::'; 
:~';,.':':' .... : . . . ,' , . . : ,:: :, '.1, '-" :: ".: .... :.: : ,, ' '; , ~.~ . . .... .' .. '/ . ,,' : ": ' . ,:,,' .. : ...... , . . I ' , "" .•.• ",- .':". ', ' , .~ , •• ' ' , , ' , " , : ' .' , ...... : 

~, : .:;:¢ : -::. ': ...... ... :. "'. ' . . Of, ~P :.~~ slz..JC; . . ~~,~nels:" . ~se.e .IB)·'w~s ··.~ecqr~~d • . ': After ·the .~a:t<l:·. e ,': ' .: . • 

~· ~i~~· : \," ": . : ' . ', .. ~ ; ~ ',". ' , -~ .... Q ' • • : " ' . ~ ~ : " • • •• :' , . ~ . " .. ' ~ : . " • • • • , • • •• ' ::; " -' : . ,:', ,,'," : " ".:' - , ' • •• • • 

. ~1 ' ~' :.... . ',. ~ '~': of ·,Tabl.-'Ef .2 ·· had · I:lE!~n.~ c:o+lec~ed. ; .,:lot . 'was ·:;obs.ervec:1, :using . a . new, .".' :; ' ~ ." 
" ':~~J.: "~: '-": .: ' :,': :. "~" .~ : r ', ::'-;' . . , :' . .. :"-" : ' ~ ,::. '." ... : .... ~.: ;::' "" .' . .. ' , ... :: .. .. - .... . _ • ,'# , ' . , \. , ' ,.:' " 

.~· })1· .," :;.'.: ; ':'" '\.:: .. ;~ ··.i'c~"/c~:Y.l3t:ai '~.·:'tha~{·. ~he>~~~;nrtei·. po~i~.±bn Qf th~ two ·ice : pea~s . '. . .. . 
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,,::'> . ". : :>"} .. ::':-.:~" '. ··::thr.ee· .channe·,J.s · to~ax'qs . ': the, secop!i Rayle~g~, ~ -' This .:. resul'ted .· in " . . : ~ '.;. 

,\;i; ': .' ::, , ' , J~~ <;~ii~. ~i~.;~e~f~t :, 9~·~i~ :+,~;,~e~~/ ~~ere.~i~~~~otl;: e'~, .e~e~;:, .•. .. ;.\ '. ., .. 
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, :,;::~~,~ . , ' " , :,' ':Ari :attertlpt :was not' made t9 : c9mp'ensa,te ; for ~lie" adyerse :l.' ~,: ' ;~J .. 
. ',' " ,,', " " , ." ' . ' . " ;"" , ' ", ' ' ; " ~~ 

" ',' '. ,> '.:: ;', ... " '~ffec~s.'. of t:he>~,egm~iit, . ',:R~tpher" , t~~ , f~~~ue.n~~ , 0~~f.ft, ~ , o7''''.~~~::'-· ' .:.',': ," ',., :~ 
. .., ' ' ; hY~~~:i.~· ,~~'S' ~· .. ~~ , not~d :" det.~~ined, ,relati ve ,:to,:rth~ , i~e .s~gn.al , • .-:,., ': ''- ' ." . ~, .. ,,~,{"~,~,~,.,:.t,.~ .. : ... 

' ,;' >:, u,sing" the aata cif ' GatWnon ' (Ph.t1. ·.Thesis) ~ . shift . of 91,.2 'charii1~.ls " :," ', -.:-; , ' •. ,' :; Tfr~7h~ce.~tral . ';~~;,nen~w6uiai?~""st :~r~h~b~e ~oi;'i~';: >, :; .', .".' . " .'. '. 
j <: ~," , • ' ',", Th~" average ' dispi'a,cement lo:;' :th~ .fir'st .ide ,· 'c?=y~'t:al; ,: :w~s:, '-9.0 ."Q":' (i '!~~: 

:';,, :/'" ," "'" ,:", ," :" ' ' " "",,, " .- ' " ,.' '. ',:', : .. :: .- '., .;: . -,:; , ':' . ' .'.:, ' " ': ', ." , ' '''f~~t~ 
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;.0;:" ":::: .',' :' " ' ~.'d~~ci~~~.~ ..... ~,·, ~~is : :f~~ ' :~~r,~~~~i~~-iy:,: t~~ ', ~'~s~, : .~~~ ~ ·tB:.' ~~~. ' ·'I~. ;', )t "" ,, ~ ,:.' ,., ';' ., ', ' ;~ .: ' .: .~:~ 

·· :,·:.i'· ', ,, ::: i~ 'r+~!~~~', t~~:'~h~~e 'f~ej0~ :~o~i~i~~d,~~ ~~i~~g~s\ h~1rat~ , :, ~ .. ':;,~,~. 
) .. ' , ,:, ' .>:.'. ,:::\ '; s,~~na~,s, : ~~t.~ , ~he , ,~:~:n~~s~ :· a.ccumula.t~on>;~;tm,e~. ~ ',' .qnt~~, ',' ,~'t~~~"J .~:: ! : ':' "., ' 

",' c' '. : ., : ':-:, · h~~, :, th~" ~~e~~~.a: ' o~~· ':r'egi9~s . II '., 'I·~i ~':~n~ ': ~y~ ':~ere' o.f ':inu(:h " ~norte/ " ~ ., ' :~,;~." 

.... " . .. .. .... ; '-'. ::::~::;~o:~::~:~::'~::~:Efr:n:e::~:~~2:~t::=r~:1~S', ' .. ' .....•. : ....• .. :;:,. ·~\~!',; ... :, ..• ,1.:.,C •. l,."".:::,.,': 

,L· .. ··' ,./. ".d~$Il~*5~~+: .!~~~~feqtra.,II~,e~~T;~e '~~F'~~)d4f.tc~~~;r's;,;};f'~~: ,,;. 
, '. ~,,-:,: ":,: :: ,:'.', S)lfficj,.e.n,tIy" ~el~able: , to' ;' l:)~ usecl "iil~h~ .. :c~.1~,u;tc~:t~9ns. ::" :,: . . ,:,:;'': : ,.';.> : .. .,.: .. ,'.: . . '.: i~: 

.:.:~ ' : •• ' '' ' • • ••• ::1'" ~.; . ': I~~ '''; _ :'~ ''~ ",:, '. '". , ..... . ;,:". ~'.' * .~ . , ,::,,. -. : "' 1: ;~ " ... , ' ' " :' .' .. , .' ..J.',, " • . ', •• • :~" , ." ::, : .:."'::' :,' : , - -~' : : ',', (~"' ; 

,', " '> .' : :' :,' .,::, , ' .:~·' :, , :: . .::.~ec~~se ::' ~~': ~,he , v~~YfriC;( d~gr~,~s , 9~ . r~.~~~,b:i:~it:.y ~,>eac~~ ..... :::" :: ~ ' -:" > ': " :" ~~~,i 
.... :, : "' . .',:~ "'" .sP~'cti'~ " has · :b~en ~ssi~~~d)a "wei~hti~ "fadt:~i: ,,' .. ~6~ ·:-\lS·~ ' iri""av~~~ging . ":'" --' .. ':., " ,:, ':.':,." ::~ ::: :,: '-. : ;,.' ;,' , .. :;, , . >, ." . .':', ', ' . .: . ' . .- .~; :, ', 't '" ,' . " ' ," -'.' ...... - : :.: :;' ;1: . /: ,,'.':' ;:., .... "." :': .~ . > <,.:' ,:::.' }':j ?:'.:> ' .. :,~i; '; ',. ";;,:.':, :',,' , '· '::~~n;~~:~;~~~:~::~!r;:s~;~i~h~;:::,;~·g~i:;:t~~i~.·.:.r,', .. :i ~ 

.. ', ':,." :, :'~, /.~~ :. ,: f:, ':'\',':,' .~f~~7~~·" ~~ .. e,:,,}p~_n,~:::~~,~+g~~,:~~.:i:~~~{~~ :~\:~~~~~~,~:,; :~.~ , ~'~:~~.~~:~~::; ,~y./.~~S.' '~~I':'i: ,::~ :~ ':, :; ,'. ',': "I, 
, ', .. .. , ~~~, .... <',',.: iD:tens,i~y-' ,Of , , 'th~ :, hYdrat,e ,.·sign~1 /a'nd· , ac:'cWriulation.~' tiine:;', '-:" : : .. :' ::':"".' ;:"', ':,;' " <i~ 

.. ~ -;.... :" ~ ;'. ! '.~. '; : j ,", :. ' 0 : _ . ... .. .. . ' . . ......... . .. . ; '", ' r ~ " • •••• ,,' '~ f. " , . ,- .\' • •• ,,' , ' " ':. • •• •• • ' ,' I _, ,' ' ._ ~ : . 
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". : . :.Tlie:'· ~'estil~~~' ' ~f· .. · s'xje~tra · IVA: ~rid ' IVB" are preSerite,d . '~Ocje'~er, Wi'~ . 
, • • , . , ,'. . ' , . f" • ' I .:' \ 

> ·an>· aver~ge displac~ent of" 15. 5'. ch~~nels • : The "r~~ul t~n~: avel:.age 
• . .\. . 1 " , • ~ • ', . , ,' ' ; " 1 • ' . .. . . > ' ' . " " , '" . ' :.. ' , 

. .. , . . displac·emen.t , b'etwee~ the~ ~.ce and· hydr~te ' signals , . .i;s ! 15.4 
• " .' , . ~ '~ . "" " . ' I., ' , • ' • . '. " ,' " " , ,$" , '. , , , 

. ". ~h~~~~j.s . (Tab:1.{2.> • . "This ~aiu~i~ ' · as~Wned acc~ra.t~ 'with~n ' a 

,'.' .. . ::.' ·. ' :'."t~q · c~an~~i ;ange'~ ~ . ~e~Pite. the . ~~a~i~~o~S ·'P~sition .··~; ·t~~ 
," ~ '. • ' ~ .. . ' , IIIri. : . " Q , ' .. " .' " . " . ' - . •• 

> ' ., ic::e signal in ne,a:i:~pectra, one channa'! errol: , is. assigned :: 

); ' :::' her~:as;~J.J.' ~O~.flOW for, ~he S~{9~t ~is~r~pancy ~~t ,' ; 
.. ': .. recorded ice signal 'position with the .signal correspend-ing : .. , .. 

" J ... ~ (I, \ ' " ~ ' •• , " , • • ' "fl'! ": , '. ' ' . \. " ' ~" .. "J ',' 

<. : ".' ) ~:. _~: · .... ,:o;t~~~ ~a:erC3;C!!e ~toUQ,d"~~~O~itY~A, value of 3845 m/s .. e,dinmon/ .. ~ 
". . ' Pl1. ·D~·: The'Sis) ,is u~ed as 1 the ,average long! tuqinal veiocity' cif :: ". 

\ .. ' ;" .. . ' . 
.• :v' ,' , .... , . , . . : . , .' .'. .. . . " , ,e . , . ' ., ~ 

'" ---" <.., ,',. " " ~ourid .' :. usin'g the Brl1"louin' equ'a:~ion, thts cC?rresponds· . to . , a~' 
. " , ~ .. ' '.' " ~. . . . , I, ... .,... . . , ' . 

:.":/:: .... ,', :;':,,'.'.::.,' >. 91~2 · chanh~l .: dis~'l~cem~rit 'from t:he ' central:-peak~ , He~ce" ~he' .', , . 
. '.):..,:;~' .'. ~ . ~ : . ' .. : .. , ' . ' ." , ~, " ...:.. . .' .',' , " . .' " . ' . ~ . . ' 

":'~~~, .: . .' ~ra9tidnal reduction in ~the 'freque'ne~ ' shift 1 of xenon hY~,rate . 

: ~:~~~; ' :" :' "" ' '' ~· ' ·~~i-~tiv~t~'' .. ice :(fQr', this . seJ;{~s ·" o~ ' :~e~tr~) is" lS.A/91: 2,= >"· " 
. ~~,~~<;..,o. ' . . "" ,j". • ~ • • ' . t' • ,' . • , • \ 0 

:}; I~) " ,: '; , ~1~'9± ' .011. ". . .. .. " '~ . - " ' . . j. "l 
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. ', ' . ::'a:t,'·. thi~'~£egidn',~' ther,eby resui,!:ing' in, a, ~igh,c~n~ral 'component ",' 
.\O ' ,:. · ' ~ ., ' ": ':1 . .. ':' . ' .': : ',," . '. 1 , '. ' ~ , . ' : . 1, '" ," . " _. #' " , ... ~ . 

>. ' .:-"i~ : :the:'spe~trwn~ :','THe 'piat.e: r~tation·. :angie ' 'of15°' for this < \ 

. :~' 

,I ., t'~,~ ~,. ' .. ' . ' . ' ,' ~ ' . , . . ',' , .:. ~. -' '" . " . ', ' 

, ;'; -: "' -'. ,rE!,9";ion, : :pelrig close :1:6' the ' verti'cal po'~itiC5n, ' ~ ~g~ees ,'w'{th the' . / ' 
.' " ~f " • • ,,.' ,' , • , . • " ,,' , , ':" " " . . ' . . ; ' : ".' .• , \ . -:. . ', ~. " _. ' 

.... . <:; , ' ~.- .::<~: ' ;{~~:~~.': .~h~t,}~~ .. ~~'-~e ·:~e,;m;'~~~'~~.in~ :.,t,he .-"t~~~ ':x..is " .. ,pa~.~~~ '; ' ,~ ': ::: ::. :' .' . 

' . ~:,:, ' t.-1rougi( thi~. 'region,. ', . :,:Fig ~ '·.4 ~. i5 " represents .' t1ie,:'s.t;:o~ge,~~ 'hyd:rat~ :, 
:..~. • , " " '/,#0' ... . ... .. ' . ', .'. '._', ' ,: .'j" ,', .:', ',:': :': ... ',' " ." . ... . ';.: : .... ~ •. . . .. ' I .•• ·:: .. ,· ; ~ > ' ... ,'. ·., ~. "~ ~' .. ~' '.,. ' , 

. ' ':.q'. :" ' , ~ ": :", signalwhil~ : spectra: ' '~aken. at lower ·.apd high~r. , ,c~ll posi t";i.ons ,' 
,;'.,- " .:, " -~'.~ ':-,:~.',. ,: ., :, ,~ ". " .. ," " . :/,': , \. ,": ';' ' .. " .- .;, . '. J:. :",: ,:-:.:, ! '" ""', . ' : ,.," . 

I ' : ' 

, " , 

'\' . 
. .' :! . "., e~hibite·a ". reductiq~. in the, sj..gnal , in~~Il:s,ity) :a.s Elxpected. '." 

' . . 
", ~. . ' . , ,~:;. : ' :; ,'; " ': .' ' : ... .... ,. , • . jJ- ." ',. ',' ~ ,. " . ' , ., .. " ' .. ,' ": .. , ... ~." ' , J I":"'" " .. ; , 

" ',, ;. "" ,;. ' ," 'On1y 'the' ice .signal .:was obse'~ved:beiow. 'the discqnt:tn~ity~ while' " ' " 
I,' " .. . ' .~ : ...... . . ,: ' " . ' ,. t ... , .. .... , ' ~' ... : •. • . ', •••.• . ,;, ' '\ ., •. ~ ~: , . .... , " ". '.: ' :~ " . :: ; .. ' ' ; :.~'" J , t , 

';'::, -i ':. abqve ,· the'· discontinui ty 'ohly , the' hydrate, ' sign~l' was, p~eseJ;lt /~, . . 
.. 1'; .: '.:'; :':' . . ~. , '. : .. ... , ~': : ... ~ ' ,' ,-, . ", ' .. , . .' . . . . . ..... . ~, . 0'. 

, . ' , ," :, ', : ',',' . ' , , ;: ~ 'Table" ',3· i'i'sts' ' ~'om~ . of' the ' p~rtinent spectral .. data ', for'" ,1'....-: 
/' / -.: .' ('. ,"', : '. ". ~ ~ " ", .', ' .. .' ' :' .... " . . " , " . . ,' . . " ,",., ,', ~~~ ..... . " .,' ... , ' . ' . .' . , ' . 

, :' .:', . , :', th:is' serie's of ·~p.eqtra. The glass:pl,ate P,o.Sitionsare ·' ()~iy:":· '. . , 

, , 

, ~,\,-',' ... . ' ,:,'" .-;~, .':... "" ~~ : '. ' , . . " ~ .. ': ' . ..... : ".~ . , .'. ".:,:" ','. "~,' . ~, :" "~ ~', ' . ...... ' .. 
, '-Y' " .,, : ,,', " · ;',· approximate, ~ hav'ing 'been judgedyisually. ' Note that the incident 

;! ' "':;~., •. . . ;,,' / ,' < " '.<.,' '.~" ' :',:< , ., .. . ,:' " ." . , : '. " " " , ,' , " .' 

",}! :." ' .. _ ".: l~,~e:i:: , i~t7nSi~y''' .for fhe ,. f.fr~~,two'.'spe~:;-a ~as· " teree. , ~~nie~ 't,hat : 

; '}~i: ' .': . "', for . sub$eCiue'~t' '~Ij~ctfra, th~ : io~e~'. po~e~ : bei~g ~ ' 'about 70 ' mW •. :' 
.. ;r , , ','.,:., ' . ' ,"" " . - \ . . , . • , " ' .. , 

' .. " , ,,' :; :: .. ' . . .... . ..... . \ . '.' ".::~ ' ~'.' . , ~.. . . \ 
... ""~; .!i ,::: ':::, , ', 00:'. ; ,,1': • .I. , ' : • " " .' . , i '.. . ... ' I, 

, .... ;.; .·:. ;;;,:\.i"\";'~T,~;Le ~~, ~:,::D~~~~~ '~~.r: ;:S~Ple!.:5: > ,X~~~~ Hy.cil:'·~~e .spectra· : 

, ' 

I',: 
~~tI 
~~. 
. ". 

-. ~. ,.:. 
,', ,, 

, .:. '.:.' .. ' ',: 
" ~ . 

~'- ' 

. :; 

.' 
;,' 

:' 

;:':.' 

", 

,. 
~, 



' ,-. ;:' 

,' .. ' '. 

-: . 

. l.,' , 

,'; . ' 

'I , ' :r: 
; : .~ . 

. ~ . '. 

" ;' ~' ~ 
,' , 

, " 

" .- , .' 

I' 
, , 

oJ , 

. " 

\ ' 

,I , 

. , 
, , 

'," . 

..... :- . '. :. 

. " : ... . 
, : . . ' .. 

,, ' ,:, . ' 

". ':.1:" .: :'. 
,: ' i , 

'. 
' .... . " 

" : •• • o . ' , : : ' ,.: '.( 

. " .' /~ ~ . .'. , ,. 
':" 

.... 
., ' ' ,I 

'. ' .' 

".>~'.,"'> .. w. , " .~ , 

... . . , ...... , 

'; ,', 

" 

z · o 
. ,,~, ' 
",' :J:" 

',' .. ' . 
,I • .' 

.. : . ":'" " :'.: 0.. 
, \'" " ': 

',: 

, :,:.' ,,' .: .... . l 
, .' .' . , 

" ,' I . ... . ~ ~ 

'r 

• t', ,. 

• 11 ... 

'. : .. ~ ." 
' .. 

: " . 

" 

" :" ; 

" ,1...":', 
. ' .. . ~ .. ....... - '. .:', 

, . ' :.~. . . ,,; .' 

'iii~~'/, ,.:' ;:}"'~. <; i' •.•.. -. '. 
' ." 

, ~ . 

"', I ' 

" 

" 

I , " 

. " 

.A I"'. \,' r" ,R "': -..;~ ,. " ' 
.' ,. , , 

'1 ·: , ',I'-' ': 
,Y ": 

.. ' 

' . 
{' " .' 

. '; ," , . , 

'/ ' . 

, .' 

,, ' " . 

" .. ; 

" 
' \ 

" 

, /:, 
-/ ' . 
• • " II 

." 
.' 

, .... 

' , ' , 

,( .. ;: " , 

, '. 
. ~ , ' .:: " 

. : ,', ~ . ' 

I" 

'. 
" .... . 

. ; 

.... . , .•.... 

. ' ; 

,. 

0 , . " .... '. 

," 

,~ ,. -

\ ' 

' " 

,. , 

. , 

.":,, 
)T' :,;.~ 

"It ,J 

,:,r, " 
',:' " . 

/ .: 

.. ,' 
• ~ r '. " 

" . : 
" ' " !. , 

-.-
,. - . 
',' , 

, ' 

. , 

, ' 

t , • I 

, \ . , 
~'II " 

;;;.-li' ,,' 
, '~ 

, " 
• I" . 

~, . 

. ' I ' 

'} 
.... . . " " I ' 

',. , 

, : ~ , 

',OJ 

/ 

" "';-

. " 

('.:'" . : ," : 

:.' 

" ." ' 

, " ', ',: 'II : I .. :R · 
';I ··l! . ! . 

" , 

.1' , " 

" 

, . 
, , '. 

" .:' ...• ' 
. . " ~ 

" . 
: .' 

" 

. ._" 

" ~ . 
:, ;:' 

. ", 'I· 

,; . 
" t ' ' 

... ,' . 
c • • ' • 

;1 " , , ' , 

\-. , "':" " . 
J .. 

" , 

: ' 

, I 

" ."-. ( , 
"', . " 

,', 

: ' 

,:, .. .' .' 

, '{~" ': : ' " . 
'" " 

; , 

. " 

.. ~ :--

· l. ~:' 
1. ( ,1 , -

. .:~ 



-' 
" .. ' 

. :, :: , 

" 

' ,', , 

! •••• r: .. 
. '. ' . ~' ~" ~ 

," :",:, 

':L ' .,.;;,' , ' .. "" .. . :.\ ; ':, : '/ ~ ;. " . ' :: ,.... . -"~,, . ". , ..... ,'~ . 

'. ~" '. 

:' :--:\::~;?,~(1t~,~:~:; J,.riS>:I:'1\~Iie.~!,;~,~, .... " , .~,~~, .. ~ , _ , 
,'-.' 

" 

. " ~. ..... 

.. :, . . ;' " . 
. ' ,' ,~ , 

:' .. 

, : , _ , " 0' 

. . '.',. 

' .. 
. :,: , , " 

' t '. ~" ,.-~-;.: .. -' 

" 

"I 

. ~ : 

.. ~, 

i.' , 

'. : 

" t. 

, " 

;'.' 

, .Ai.. " 
, I ; ',. -, " , 

.. ~ ' ~ R '/ ,-' :..-, 
, , I '., \ " 

. :fI- . 

I '\'''' ' " " . 
, : . 'r, 

'" . .. 

.' ~, ' 

, ' 
, , 

1,:' 

. ..... , ' . 
" ..... ~. ' 

: , ' 

-, .. , 

. ~ ~ " '" -;,~.; : 
. ... ... •• ',J 

' j ' . 

.' , 

Z',>:: ' , 

'-' 
" / 

" , 
" , ,. " , 

" 
.';' 

.,': ' . 

_ .' ,I • • ' 

. ,' ,,. 

"~I 

" 

':' /:" 
,~, ' . ,', 

," 

." . 

,-' ," " 

1 '''' 

" .' ,,: 

1' ,'" ... .. 
. ". , ' .. ' ~ 

, , ' . .' ,; : ' 

, . 
" " ,, 

': .. ' 

, .'" 
'1 '··· . 

.; .~.> ','. " :' 

..... " 
.: , : I ~ • •• 

' •• ~ I' 

" ' . 
" .': 
~" . 

: '.-:' 

"'~ '. ' . 

. . ~. ,, : .. 
". 

:".- "'::", 

: ,' 

'. , ' . 

i'( 

h,: 

.. .. 
" , ' 

/", 

, , ' ; . 

\
' ,',' . . . . 

" ' 

-... .. ' 

. .. . , ' 

, ' 
;: . . ~" 

.~ ." , 

,j , 

"" 

.,1 ' 

, -, , 'Ji 
.' . ". ' , 

" 
I,' 
I 

',' , 

'-. ' 

r 

. ' :".' 

,-, ' .. 

I , 

i, 
I, 
,\ 

, , 
.' . 

- , 

~ .. , 

'",. 

.,1. 

. , .' . ' . 

: ... . 

" .', 

" ' 

" . ~ 

," ' , .' ,. .. . ~ 

, ', " 

"l ,,; .. 

. ". 

' f 

, " , . " ,.- . 
. , 

',t o 
' ;,. ' : ' 

.-: . ' 

. :,' 
:~ ,. 

I r., 

':., :, ./: .. 
,,' / 

", -' 

'j ' '. ,. 
: ' , " 

, " 

.: ; .... - r 
:-- ~ , : 

. , 

, ~:. ' ,' 

'> ',," -." 

.; ." 

" 

, " 

. ': ~ ,~ ,a. .,- . " ." 

At. _ 
, " "'\ ,"R"" 
/. ::" \' ", 

-./" '\ f " 
' ~ , '" \ ' . 

. ' " 

. ' ,t. t 

-"" 

: ." ...... 

' \ . 

" , 1 

',, ' ,. 
' . .-' ,: ..• ,:, : :' , 

.. .. 
, i 

,: '. 

'.: . 

,r . 

. ." 

. :." 

I , 
\' 

. ..... 

:.: . 

", 

" 

, .. .. . 

,~, ' ... ' 

: .' 

I I •• _ 

,'.: 

" , 

, , ' 
.• • 1 •• •• : ' " r ' ': ' '1 ' ~ .... : 

' -;'1 , 

' .-

' : ., 

', : 

, , , 
.' ~ 

," 
. .. 

. ' ~:: 
, " .. . .... ',' ; , . 

.. .... 

.' :. 

t-, ..... ",. , -

' .. - .. ' 

, , 
' " . "," 

.; 
. ": 

,', " .. 

' . ' " 
r , :,: \" ,~ , 

'~ ' , 

, ; ' . 

r , 
~ t ,'~ '" 

.... 

,-

,:., 

: .' :' 

, ', 

" ' 
I , 



".\ ... '. 

" .. 

t · . 

. , .. " ... , .. , . ' ~' 

(. 

, ~ ' , 

I ! " 

.~', 

':. ~ . 

, .-, 
" ' 

,II 

"'.:? < '" 
-' I . j ' ., 

"',;" ,: 

- t· , 

' - " , , \ " , .-
~ '. I. ' : 

-' , . 
" . .) 

, ;:- "" " -
-- j' , ' , ' 

" , 

,",'" 

: ',. 
" 

.'.",;" ,'.7" .' , I 

!. J " 

- " .... ' ~. , '.'~ 

" , 

:, 

" ,t·.': :' 

, .. ~' ; 

" , .. ... ' 
: ' 

-," ~." - ., ',:. .'!"~~' , ,' ~" 

;':. , 

" 

,', , - ' 

" " 

, " . 
't' . ' 

- )" .", ,', 

;t'! -

- . 
" 

" ." 

. ,; 

" ........ 

. ", 

'. ,'. 

" ,', 

" ' 

, : 

': 1 ,o." 

;I ' 

. "~ " .' 

. ~ " 

. . :', 
" , 

. " ~ :. -,,' 

' " ... '." 
' . i .' 

' :: ,'~' -:- .. - ' : 
~ , ', \ ' .. ' " ~ 

" .. ; ' 
,~ ;,~ 

" ,. 

: . •• ':'",~.;~~,' .• "' .~ I 

. ' 

" 

, , 

", 
J ' : 

" " 

, . , 

, '~ 

" ,' 

" , '. 
, ' 

, ' -

_. : ": .; '~- " - ~" " , ,~ ,,1. : , " ' ,'., ' •• , '- ... . , " , , :':":. , ,., !'if'" 'r' , ! . 

.. i- ,· 
-,: ' 

" . " 

" , :; " . ',' . , 'r' 

;:,' 

, ;.,. , 

: .... 

.... 

" ,I, 

, , ~ " 

: 

.~, ' 

." . , 

: " 

"'" " 

, ~ 

' " ... , ... 
;, 

,.' 

. ;., 

' .. ' 

';. , 

" ./ 

~ , 

, ',: 
, , 

", :. 

:. ' ' . , ' . 

: : 

" ' 

" ', , ', 

" , 
" . 

;' , ", 
, " 

.' -' 
. .. . . 

" '" 

~ ''', 

,'k-" . 
,_ ~ , , I . ' ;, 

,, ' " '.,' 
; . 

'i -. : 

,, ' , 

,". 

,- i', 

" -', 

-",' 

". " :, '.' 

' ,-I: , : 

:' 
, .... . .. 

", 

. ;..:. ... :" 
"," 

• ,<ii, 

" .,.' 

.. -:" 

,"' , : 

" 

'-' 
". ". ' 

" ,- . 

, ; . 

.-: . ' 

\ :' 

,-\ ," " 

" \ 
, - ~" ," 

:\: . 

: . ~, . '" 
. . ".; ,'\" 

" .,\, 
'( 

-\: ;~ 
,.\,~" 

.·1 ·' 
>- ' ,~ 

: ' I 

:l- . 
"~r ' 

.. ~.~ 

,"' •. ," --r : ' 

,. -- .',; 

.,,;-, " 

. :"" , 

,,1-. 
,.' .... :-

, ,' 

'". " 

""': ' ", 

j~',' ',' 

, J 
f ' ," 

", .' 
" '. 

,.':' 

.. ' " 

': . 
.. .. 

" " ,-

.. . :', '. ' 

,. , 

'~\-" , , . 

r',-" -

'\' : 
'::;\,' : ' 
''\;, 

':'\ , ,', \ ' 

\', 
, ' . . \ 

, . 
" -.'" 

.', . 



'.' .. -'. 
.~~ . 

. . ~ , 
. ' ~ ~ 

# ~, " , 

",',1 

,"-

,."" 

" 

. ' , 

. ' 

:', 

" I, .~I ". ; 

~;~' i'. ,',' ~: ~ ;·'!.l:t,~\ ;;~±,."'r' : .. :', ::":!:":~",'i''';''''' ; '''''t,'' ,::~:~~ ... _~::,~~.:' 
e, , 

", . 
,'; ', ' 

" " , , 
• '! • • 

,' , .; 

' ... ~' . 

. :, ' 
, , 

' ,: J; ', , I I 

:. , 
1 • ....... 

' . ' 

"' :' .:-.' 

; " 
, .0:. 

. , ' , " , ~ 
,, '. ',' 

, '1 ' : 

, I .' 

~ , ," 

"\ . 
/' " 

,',' . 

: .. . 
. ', .. ' , 

" 

' .. ... " ," 
.• ~l 

... . , 

" . .. " 
,". 1 

,' . , " 
, ': 

'.':" , 

. :.~~:' , 

- ,' 

' , ' ' :, . ' . ." . 

':.,' " 

, " 
, ' \ . ./ 

"-
" '; I ,' , 

. , , 

. .: 

"~ . 

, I:. 

.' : ' , I ' •• •• ' . .:' 

' • • J.' 

. ', " ," . . ! , . 

:.: .\' 
, .~ , 

.. ': ' .~ ': ~.: ,'.. 
.-. ,.:' : '. 

. :-

':, 

,', . 
. -: .'.. . ' . ~, 

, . . , ~ 

" ,
" 

, " 

'.: i " , 

.', ", . . " . . " . : -: '~ 

. . .: 

: ::: 

" 

.. ~ . 
• ' ••••• • 1 , '. 

~ ~. :' .. 
I . " 

I ': 

.' '1 .• ' 

': .i: .. . '.' 

.:~ .. ,' ' . 

' .. : . 

, . ::. ' ~ ;:"" .; 

;,.. , 
" - .~ ' .. 

: j .. ,'a ' 
', '; 

. " 'r 

~ .. ' . 
• ' • • 1 

' . . :, ,. 
. ' .' 

. '" .' , 

. ;':. ~ 

'. . I" ,; .. t :~' . ','~.' " _ . ~ .. _~ __ ...".... ':":'1" --' ...... , ......... -• .-.;'" ..... ',' . • ' • 

76 . 

, ... .. ." \ ' 

. ' " ":,: -/, ': 
:, 1 ", 'R' ~.~ ',:, , 
' " '.", \ ,' ., .'. ~ :. ' 

I \ 
.: ,.:. 

, , ,', ' 

""f :, ', ', 
' ..t' 

: .: f . ' 

" ~ ,', , . 

' ., ....-

, \ 

I . 

: .. ', : ,' " 

(": ('" 
.:.~ "J , 

~.~::~:(' . " 
',' 

. " " .., ., ." ~ : ' 
. , '. ~', . .- ~ ~ ( , " '. . ~ . 

"'. 

" 'r"; 
'j : \ 1 ~ 

'~,' '-, ".,' . . ' 
," . :' , ;.,:: 

,,',. ' . .::: '.,::. ', . ~,' 
I . ' ' • . ' ', ' \J", 

" /,' , ~ . 
W!, 

-:--.. ~ . ':' ",', 
'. ~~ .. 

. . : ' . * '.& , . 

. ", ' .. :.':: .. 
.J.,' 

',' ," 

," "~~ z ,': 

"" 0 
' . '--
.' . ;'.' ,' , I r:- .:, '.: 
' . ~ "" ',,:0 '" 

-;- ,, ~ 

.1 ', 

,~ , 

' j , .... 

-. : . .... 

':.' .: : l 
,:" ' ,": ' '', 

/ ' • I /'. 

.. 
.... 

.: ' 

., .... ' 
,. 

, " \' 
' ,' 

.' I 
I ,.' . " 

: , ', 

: ,,' .. ,~ 

. ,~ ,'. . 
( , .' 

.' '.' , ~ , 

' . 
:: . ;' 

.~:~ .:: .' , . 
" " ~ ... ,, 

' . .. 
t,' ; 

' , " 

. , 

. . ,. : 
:' ;, ..... , 

\ '. 
',". 

.. . ~'. ~ 

'.' 
":, .. 

" •• 1 • • , 

. ... , . .. , . 

. ". 
.' t .· .' : 

.... .. . . ~ . 

:. 1 

.. ' . ~ 

,',., 

. ~, , 

. . 
'.~ . · .. .":·r~ ". <-: : . ~: :: ., 

~ , .: 
•••• , • • ••• " . f ':,' " •••• , . ; 

:. f .. . : ',: .~ . 
, , : ~ ,:.- . 

~ ;; . 
,~ !, 

. : . " ' : 

-;. " 

.:.,' 

. " 

I , . 

, Jt'·' 
I, '.;' 

~ . ", .' . .- . ~. ""~r, .' 
II ~: ' 

r', ' "', 

' 7 ' ':~';/ 
.f 

~. ~ . , , .. ... ,J' 

' • . • , a. " 
. / . . . :,. : :'.., 

••• • • "J, ' ..... 

" . .-
' ,- " 

. :.. . ," 

'~.; • '~ i ' . ~~'::' 
,. :,' " 

" ,:, " , ", .. 
:>",- :; .: ". ' :"': " 

.. -;. 

'" \ ' r . , '. - ., _'.~ i . 
. " .•. • 0, • • 

',' 
.. ,' , . 

~ ' .- . .' 

" ~', 

~" '.: . ",:;:: "" 
, '., 

,,'. " .' 
" 

:,,' . 
.', ~.. " ~ , ,' . I 

S' • • 

'. : .J: ,. :, . 
' • • ':: I . ' 

; .. ,' , 

", ,.' ; ':; .. :. ,:' . 
", 

. , ' .. ~ ' . 

' . 
, .. 

'. : . ... 
, .. 
" ~. 

.' '" 

';' 1, . 
" ,1 

" . . .' ~ . ':': ~ .. ,~: 

. ~ i ,..... . . .. ~ . 

" .j ' 

,'I' . 

.. ' . 

.. ' . ' 

,' . ' 

,'; ... . 
.' .; , ... : .... 

", " '. ' ;.". 

.. ' . ". 
..... 

-" . , 

' : 0 : " 

~ . 

:.1 ' . 

~, .. ::. 
,'; /~; " :. .:.,:: ' 

. ', ).: 

'. .' .' :-. 

, . ~. 

: " . ~ 
" ' 

, .~. :: 

. ... .. 

".: " .. . : ', " ' ... , 
! ': ! ":. 

.\. '. 

. -" 

,:",., .,< , .. :,<, .. ,':S~, 
',';' .. 

: ;" ,'.~' , 

.': . 
,:': ,- :~ . -: . 

', . 

:-' . 

, . 
~" . .r 



' ..... ...... " ... . ,.: '. , . .. . ~ .:.. ...,. t'J ;' ( . : ' • 
.. ., " . ' • • ' l ,' , ':" ' ;_ ': , ' . " ' • • · ...... ' .,',' .. ; . ": · 4 ·_.; f )~.: : •• <1 .... :. ;':.. .' .... , •• , " . ; .. . ........ . . 

'J . 

" ' 

?"~:i"':;<;~:~)"' ;!o'!'::0.~J'~~"l'~';';"""~;,;,_~~"::' .: __ ~':' ~~:_+~_" _' _..:".:.:.~~_._'~ .. :..;~:,. , .. r , ~~~: " ..... 

) r \ . ' 

/ ' 

: ". 
,' , 

'. '. 

':,. ' 

. , ' , .' 

' . . '. I 

" . . ' : ',' 
.. ~ ~. \~, "" 

.. : . 
, ... .. . 

, .... 
. . ~ ." 

'.' •• • ~# •• I • '.'. :: : '. ~. : 

' .. 

, '. 
" ,:/ ', 

'.~ 
., 

" , 

t·: .. 

'" 
, , . - 1 ,< . .. ... ,' . 

.:--' 

".'" :~ ;' . 

., , ,~ .. ' '. .. .... " 

.. ' ;: " ~:. . ... , : 
I . .,;.. 

" " ,. 
" '1 

. . ~ . 
.. ,' .' 

,' .' 

'- , 

' .. 
.... .. 

,' : 

, " 

,,' 

t· • '. _ 

t , ... • 

" ' 

.. ;. 

.",' , .~. " . " 
',' " 

,-
': : 

. , . _!. 
. • 'I ' • 

" ." 

;, .' 

\\: ,,-

:- 1 

. ;, 

... . ; . . ' 

',' • !"':'. , ", 
.. ~ : : .~ : ... ~ .. :'/..,.' ':~ 

:~', ~~:' .• : 
, :':l~ " 

... .' .. .. ""., ;J<., ..; ." 

'. " 

" ~,, ' 

. "',t 

.i ',. 

, ••.• ~ q :<, ; : 

," 
:." . 

'. ' 

• '~. a ' ' • .• 
' . . ' 

. :, I •• • .-
,.' " - " 

.'. : .1 

. . '.'. ~ 

. " 

" 
" 

, ~ I -;." . ' 
, .... 

. i' .•... , 

. !.. 

," 
',,: 

-:-- ' ,,. ' '~ , . 
. ' 

...... 
. :' '. ' , : . . "' ~ ' 

" ~ ' . . ,-... .. ' ; 

. :~ '-. '., : .. ." .... 

, ',.' 

, .' 

: .".; 

.... ' . .. ' . 
i. "'~ , ' . ." : .' , . . ': ' • 

I" 
,, ' 

", . 
" ' . . . ;\ 

,. ' .. ' . ,' 

,'-

', .. ' , 
,." .' ."" ; ;:'-'. ' 

>,i .... .. 

'~" ' : "': ' { '. : 

'. 
, .' ..... 

.. ' - . . ', :', . ' 

. .. ': ' • .• ,·',t, 
, , ' .,'. 

' i • 1 ~ :' , •• •• 

',, ' .' 

.' . ' 

. ' , , ' 

, :. ., " 
. ' .:' 

• ,' •• : ,'". • " '; '. f . 

: ' .. : .... ;.~.; .. '.(:" ..... :' ~,/.' ._ '! " ..' . ~ t . ... l . ': 

.. 
" ~ " '. ., ' , ,': 

~, • : .~.'. .., ': I 

" ... ' : , 
:. ' ' ,. 

'.,> 

. ': ~, : 

"" 

',: .. . 

-. ,' 

I ' 

" ':. "\ " ">;, 

' ... . ' 

'0 ' 

. ~ ..... . , .., ~ , .. 

.. ' ': .~~. 
, . 

. .. .... t-... .. . 

<" ', '" fw# 
:, .j. ... :. 

.;' '' : '' 
, ..... 

. , " 

'. ,. 
. ~. , 

' ~. ::: ,~ ., ,~~ .;. ' 

.... 

" ' .. "';', ;;. , .. ' :\~: " .' 

.; " , 

. "", " 

~.', ' I I 

' " J 

, .~ 

: \ '. .. " 

' , . 
.1, •• : • .. .... . 

: : ... ;,':, ': 
I : .. • .. . . ., , •• ,, ' ,,~ r: ::.: .. '.'.' : " : 

i ;" 

.-

J~ 
iIi ,', 

" , 
, " 

", 

" I 

, I ' • , , 
" 

,f , ' 
, .. Co' : 

.. , .. '~ 
. " 

, ;', " " : . .) 

, " 

r', . , ' 
,' : .' t 

~ ~ ' . 

.:: : 

..... t . 

'-. . " 
" ',: .... . 

- ., . , ,", 

.. . ~ " 

, " 
" , 

" , 

-#. • 
/ .. ' .. , . ~ .... -

.',' . '.' ,'. ~ ~. ' . . 
.. ....... ,;. 

',R ' .,.':. ".' . 

~ ~: 
. ~:.~.: ,' .. , 

". t 

' i ' I 

" ",', 

. . .-, ' . " ~~ 

: - "" 

;' , .... 
. ~ .' , 
.r:'" ' 
~ ' .. 

...... 6 , ."' • : .. ... " 
. ' • ..;' 0 

.' .' f 
.." "7" ' .. 

'.',' 

'<." 

" . , 

~ . " .,' 

," 

, :'.:: .' ' . -. 
.4 •. 

"". 1' 

: .. ' . . "" . :':" ., 
r . 

' - , . . " 
, " 

"',' , 

. .... . ', .. 

~;: : 

-"" ' 
. " 

1',-

.. ' , . .. .. .! 

,', . ".' ,', 

. . .... ~ .... .' . .. . . 
",.' ~ . :.~' " 

" 

. •• ' ~.:."'. 1.~ 
"':,'. 

• ' . I · ... ~ 

',,' 

;:' .,: . 
. l' .:.~ ... .. ' 

,', ; , ,..~ " )' ! ,'. ' . ; •.•• ' ,:, 

~ . ...... 
.; . , I .". 

", ' 
, - ' , .; :" .':-' '~::",:~',~~,,:.~; :~.~. , , . :: "'-." ' .. ,! ." . :.'. :,' .. . -,-:, . : '. : .. 

.: ... 
, " 

" " ... 
.'. ' .. ,~' , 

.. ..... .." , ~ 

" ,

. :: ,'A \, ':", ' ~ . ;. ',:~.' '... ,:-' 

.·I: \, ... · ' :, ·9 ... :i ' 

.~. . ... " . , '.,~:' ~ 
' ~>.' ,,' : I " ":' . ,' , : 'r ,: 

,-'.' , 

,.!", -:, \' ;:":',::::,: :'., 
' ,': ' . 

.. ' . 

:' : ' , 



~. I , • 

. '. ~.- ; 

'i ' _ 

~; ,: . 
~", " 

' ... ~, 01 .. .' 
'':-';'. 

j; ~/:: .. :/:: 
7':' :~ :./; 

~, :,' ~.,; 

. ,':\.\"; 
' . ~ ,: I , 

.".t~: : 
" 

:: J/':-:! 

,f> " 

. ': 
' .. ' 

" .' 

., '1 

-::-: " 

": , , " 

'" . 

.' 

" . " 

, " 

.. ' . 
't, :, 

, " ~ 

• ' " ,f, . 
r . .... ' 

,", :,),,',: 
." " " . ,,',', 

;' ; . ." " ", 
" ,.-'. ~ ,; . 'I ', ; " ,J.' '" 

• ~!: :' 

:' " .; ' ,' ;' 

,'l;, • 

~~ " ' 

'.:: . " .. " ,. ,. , ~ ! :, 

'" .... ~'. 
: ': \ " . 

,-;,. '- . 
• _ " 1 

'" ',':" ~: 

"' ." ' \, 
I,' ;,.; I , ~' 

. . I ~.~ , , ',, ' . " - . - ,', 
, , , " , .. ' 

" '. ,~ . 
, " .' , ,' " 

:',' 
" "-, '. ', 

" .', ~ 

" '"f , '," '.:: : ' . 

'" 

," 

,' . ' :: .. " . " 

, .. , 

' ,.' 

'" '., 

. ,~, '. 
, : '. ' 

, ' 
, , 

" . ; '} i~ , 

. - ':, ..•. 

" ': ,';: 

, I ' ~ , . ~. 
'",'" ,", " ~ 

' " ' " 
", ~ . ' " 

• .,., j" ~ ':: 
)" 

;, 

, ... 

~ ' .' 

"~' _,_.~_~w:.., ..... ,_=:S~:' __ ., _.:~~ _, , 
" .-~~,., 

. . " '., . . .\." 

'. ' 
'" . 

" 

, ' 
, " 

', ' .' . " '.; ~ 

", ' '.' :,. \. 
~ r 

: ': . 

: .0 

.. ": " 

,j: 

'\ 

'.' 'U, 

" , 
__ :~';'-::""'~" ; ___ ~""_'""r'~".",,",:-':-.'r 1~,01.: · ::~ 

7p 

.. . '" II" 
I: R, -: I ,\ . " 

;~t ",'" '. , 
",> ' " ,-; . " ".', '.:' . 

i · . · .\:~.·l ·:, :: ,:: 
" . 

.~:' . 

. ,. 
, " 

<, 

." ,. 

" , 

" ~ 
, ,'-

.- ,, ' . ';" " ~ . .. ':" . 

. :',: 

"" ' . , ,· t 

. ; , 
.~-

, .,. 

v. .. " 
~: .. : ! 

: ' ,r • 

," 

,.:. , 
. ,' " , / ' .', 

' ... " 
,'.::,/ 

',; , 

, ~ ': ' 

,. -. ' . / .. 

" 
" , 

',": 

': 

,, ' . , 
t 

'.' ,.:' 

. '" 

/ . ... ", ' 

, ~ .. 

• ",1 

. -'," ,' :" .:. , 

" .', 
' , " , 

" .. ' .- ' . 

" : 

II, ' . 

'" 
.•. . 

' .' .. -.. ," , ' :.' 
. ' ,i " ' ,,' ',- :-. 

: . , . ... . ' 
',,1 . , 

': '.-

. ,'.: , .... 
,'" . 

. ' ., 

" 

';" 
, .: ; ," " 
' ,' , 

,-, ,', , ' I ' ~ 

'.~' '.: ~ -:" 

. ';, : 

, ' ., : . . : ' ," 

.", , 

.. ': .. 

: .... 

" ,.' ' ,> 

,,~ , ' . ',' , ~ ", ' ,'.' .,'. 

",r " 
'~,' " , 

-.: Ii'" ,' . , 
l ' 

" . " 
~:' :,."!. . 

'" .. .. . ' 
'," ' 

,.'~, :ti'·"'( ' " ,. 
'. ~ ,I : . 

: . . ' 

, : 

" 

',,' 

" : 

" !. 

..", ~ : <. " 

' " 

.... . 
, ',- ' .. 

, r . .. · ·, . 

, :,~ .... ;." " 

.', .,..:' 

. ... 

' . -'~ 

. ;.' .: 

-::.. , 

'"' 

- ':'~~- ,~, ~, 
," , 

, ' . 

, " 
, .. ~ '.' " .-

',' , 

~ , . '., - \ . 
,.r 

, '" 

." , '. 
<, .' 

< : (' 
::. ', . 

. " . 

,, ', 

" 

.. ' " 

";. - , ,. 

::: '.~ -. 
: , . I ' . 

" ,' 

'''::-; ,', I • 

,,' I ', ' . . .. '; 
,' " 

i' • ~' 
~. ,:';, 

" ' . , ~ 
... ' ,' .. ", 

,,! .: ,) < ) );:: ' : ~, ' . 

," , 

, .; . 
:: ... 

, ', 
~ , ~ 

-...... " ':. 

" , .' .. ; 
' ,. , " 

.' II' '.: 

l " " 



i . 
. " . ' .. .. '. ..... , ',' 

':':~i!~?:vr.;~l~;Wi~1'1,ri,;':I~~\:'~ :,: · , ~.~:L'_ i":,:·>'>. ::!.~~;2~..l ... : ~~~~_~:_. 
, ' . " 

... . ':, :~: , •... ' .',\ 

' . 

'. :.' , 

r ' 

, .: __ ~ .. . :~~.;." ""{>i"";,'?~~~~~ 
,~ "', 

'" 

: ,.' 
' . . 1;:' 

; 

':.:" .. 

... 
' . J:' . ~ . ." 

" ' . ~ ~: 

-. -- i > ... :''1 
."' . ~--t-. ' 

'.:' 
,"'" • I ' ~ 

". .,. 
". ,;,;: 

~, . ,,, ': . . .. 
, , ". .. ' 

" 
.' . , 

'., :. , .. " 
, ,.t.> .. . '., 

' :.' .' ., : 
-1,9 . ~, 

. ... : '., 

', ' . • ",' .-:. . I ," 

" \ ,,' ,' •... , . ':,' .'\~~~:.: P~·~it~Oh:S : O'~. ·:~~e ' :'+o?~i~~d~:~~~'·:S:~gn~l~. ' o~ .: both ;-~.: i .';> 

" ice and' .hydrate .' samples.-varied: '~iomewhat,,'betweeh 'differerit' spee:tra, ': <?, 
,-,' " ,,' .~ ' "'-: ..... : .• ~ .. ' .: ... ~~ . . ~.: "r·. : . ';:; ::.~:: " > .. ' ~ .. ; :' :" .. .-'-:..~.~ ... .->' . ~> , ~ ' ~. ' ' ..... ~ . ' ·r. ' ." <>. : " :'.' ~ ~ ',-.. " r': ',. " .. 

. althm:igh ·no'direct· corr·elciti01\:.with" cel1poSitiQn· observed ':was :" '.' 

".; '. ,:', .. . , "·:'~~id~~{\. ' .. ~~~. qIt~ri,ri~{:,,'~~~~t~~n~"~r~~e~ ::iromj'37-~~~ . :~n~ ~3\5·2~ ·:; ··;·. · .. ··.:·:-::'· · ~)~: 
:.' : ... ..• , .. '. ,:, .-. ': . .. .. , :·i. 'I"~ ':"" ~'< " :."~ ' ,' ;.": ':." ":.~, ,~:' .. ,':.,;,:".' ." . ,: .. ' .. ... ,'... . " . ', .. ,· :!~;·i 
,.... ' .... , ... .'. ,,: : ~ . .'- ":354, fOI;::the~id~:;· s1giial ;':'. and ' 317.:·:3:18 ~ 5.' and ~ 369 '. '5'~37f fo;: the :~": : .', <,' '. "J }; 

L. ':.. '.:.' ' :, : :, .. ,:'. ' , ' ,.~J. " ,., ... :.' 1,'.:.;.~ ' ::> ': :J,:.: .~ ... ~:. :t/ ' .. ,. "'.:.': ' ''','.: .'',': '. " " : "':'." ~: ': "'" " ._ .,.~.~ . ', '.:~. \ "'. '~,' . ' ..... , . . (" ': . "~ .. , ," '~~\~ 
- r" " :., .. : l'~'" .:~~1.". 

~" , ::,:.. :,:::.:~ '.' ,." -.:- ·~~~~,a,t;.). , .. ~:~r;~~e . v:,~~~,s, ,:~~,"~3\~:.~;\~~ ,. ~,?; : ~~:~\~~.e~·~ .i,~ .. " ~~ " ': . '.:. :. ', .',.-: .' :_:, .- .:' ': ~.' " . ?~::, 
~., .. ' .:.: ;':;.: ''( ;,;:"'· calcul)lti6ns.,, :a~l' · based>'ohthe ~yetage< 6f~. a;n. 'spectra ;':'" 'with" ' .,: , . ".':" ., ',,;'. ~':~?, 
"" ~ .. : ,~., .. ;; :.: . .. : .... ,1: .... : .. : .,:.::.~ ,-:'.! .. :i.'.:> ... ;~;·.·,:: .'· .... . .< ..... ~ .. ~. \. '. ': ... : :~ ~ ':. \,/., .. :.:>.~ .. , .. ~." ~',~ ;. ".':'1:,":",,,,· : ., ... ~.> ,' ,j!,, ':. , / ... . : .. ~. ' .. ; ... ::.,.':~ .. ; "~:':' ·: · . : ·':.;':·,: ,:,,"'I . . :., ... , " "'<: 

,~ , ', ' ,,: .. ;.,: .. :::: '.' ' . ': .:.<'.: ,' ;e"tr~::~,e·~9.~~~g::·.qp, ::tll?s~ ·.::~'P~c;~r~: ~p~t~.i.ii~rl~· . tl1~· ' ~:t:r,?~,~E7.~'~ :.:~ ~g,n'~~,~ ' :':':, .,:;: ' ):" 
. "" , ". /: , : ~ ~ .. ~ '.: ' . ,. ' ~ r\ '.' .: : ; .~ ' .. :; . :; :: ..... ~:.' '. , ',':' ::,.' .:. .~: '. ":. ':, .. -.:! ,~ -'0,'->': : .. ,~ ~ :.: 5;.~ .. I .~ ~~: I, : .. ~ • .' .' \ • • ', .: , J;" " .: '. "~' :'1' ,:::' '. ; ': , .', . . : ~ .',: .. . ;: •• '. :, \?,::".\ ...... ~. / ,'~ .. .. 

. ~>: ' :',' ."".:. ;-':i,/(' 3~-7 .~·~F~. ':ai1'~~"~f~f~ ~?O} . .;\'!)Jsi.l)~'.ch~ni.lE;l" :~o~·it;L.qJl$:·' of '.338 .'and··. ::.~ . , ... ,.":', . . ~ ... ~:,;<::\:,','.: .. :~; .. : 
, / ,) .: .... , ~,'~ "11 "'" :J, .... I~ .. ~ ··' ( . , ' ,"!. "' : . ~ , : . : ",. ' . " " . ' . . < "'~ t~ ' . ... 't),. ~ .: ', • • 'tI'>' , • '. " . : __ .'. ~ . • 

\ .:.;'.:\':::.' :;:" '; '( .' )~S4"-..ft:~Iii· ·the : bes,.t: .. :;id~ .... sp~9It.b~~Il.. th~ \ chEml1~~ ,di~p~I:ac.ements:":., . '. : '.W.:,: 

:; ;~:' ~, .':' ; ..... ·,; ,:' ,);ei~~~~· ... ~h:"" i'6~: ~h~r~·li;~'f~·te'::~'i~~~i~ ·~:·~·~~:~ ~' ~'o ::·~ '., ~.n~.··i6.~ -. !, · ;~~s,)~ :.' : :; .. ::" .... '.:'\', "~~~; , 
i~~.,(· · ··· "/ " "! \ .... >: .. ;..~:.:.-=',J~ . .. ' "\,,,::' ., ~ .: .. ~' ~ >:.:.: :,,< : ~. ~ .. " . ~~ . " .~':.: . ... :, .: .. ~o-: ---: .. .. , .:., . ... . : . . ~ . " "' ~ "~~ . : , <'1':-. ~ ~ ' .. \. '~~ 

, • ~ , , '. " .' ' 1" . " ' : '.,' .' . ' . '.; • ' •••• < • • " ",. ' "" ." \ ' , '. ( , t • ,'f.. r .. '. . '. \ '. .. ' .. 5' '.. . '. " I • , ' 

'. . .. . :':,' ' ... ):~~~~~t~. :~n::.:i~y~i~ge :.' ~~'s~~.~~.~~?~,': 9l,~ ~~.~. 2·S~~ ~:. c.~~ri~~1~ .. : ... ~~e~, :.~v~ra~~: . I,.:,· .. '''-:;''I:~~ 
; . . i :~bs~~y~d : .i·~,e " .~hi~:t.s··~agr·e~'d,'~~l.l' . W:l th/'·~he.,:, .. ~o~t - ~r~~.cilile value ' ',.' \". ' . " _~ .. 

:.;:g~"":" ,>.·<ik~ft:fi:~~!j:,~1~ ',:~{~rt~r:~t!:ff!~:::v::;c::y~:~,::e~~ti~~h·\, ·.·. ·. ,.j .. '. 
,:'; :',,\ " ",::'.~ /' ~ ,,' i'd:~', ' :~~·~{hy.d~~t.~':· .. ;~ :Ag~i~ ·· ~~~.ufui'ng:-:'~h . ~~tor"" r'~n,g~, ' .. ~i 'b~~ ' .chc;lrltiel<· \ ,:'<" .. ~ :I~ 

'~ ,\f """~:':,.' I ~ .,?:' ~: : .;\' ...... ~: ; ." ,:" 'J" : .: -,': .' " :-,' ,:. f': -,';'" '" .. " ,'. "':' .::: .", (" " :' . .. ~' ~.,.',:: . , ' :':. ", ." ~" " : .", :~ 

" '.; .. '.' ;';'-::.':: ::f~ ',;th~ :.i ce ·· !3rgnat.,..~'.~> the\fr~quencY' ,shift .. 6f' xenon ·'·hi·drate:--':'-".·: '; : ' :.: ', ' ::'. C" .: .' .' 

~;~ ~~~F;~! 
.' . ,,;:;:::;((~,>;,:;'%~~,~~i~g:'~~\~\~~;irf~U,I%h:i; ~i~~l~·:v~r'~~~hg :ot'.~:· ,i~~~~~~ . '.· •. '· ::'/;-" 

: · :(I· :·':",:·:·~: ; ~ . : . ::,·; ~·w()\ild·"')appea:r:· ·t:o,.be':the . ·' onlY · ' so,;LriHori/:'·· '. ,''' . :, .' ".,,, "1 :'"., , ..•.. ," , :' , ','.'. ". 

·-.,1 

~:, ~ I 

;; .' 
~;~< 

.~~~: 
~ .. ..(~~ 

.~~ 
." 

\ 



.; : " . .. . " , I : _ . " ',' 

.' /. ~ ' ~I • .' .... ~:., .. : ..... ' , : ,. • • , ~, • ,,' ' ~':" • \ ;:' " ,,~ • ..:~,>,," ./','~.: ,,'~".~.'~:'. ,~ .•. ,;.,.',.'.',' __ ,~ .. .' . ~_'" _,',_". :~, .. ~,_;" .. ;_: .. ,., ..... , .. ,~<.:' .. ':.".~ .... :.':.:,",.~:_'., _~_. ~.~.: , .. ,."""",.,', ,., .• !' •••. : ••• _: .•.• ~ •..•. , ........ ,._:,..,.,l_" ,', ', / ." .,:.~:" · :~~~~~~2':'Jio0~~~~~~~:..-..·:': ;~· / =0', -,"". 'nT . __ ._ ..... __ .. . _ .. _ .... _.=>'~.,,.,,' .•• "". "We,",!'-

". 

{" " 

.~ 

,~ 



. 1",'- '''', :
~ " . 

' ,' .. 
;~,j,;~\~:,~;~~~~.~~~-" , 

, '. 

,l!:! ~' ~ ...... ', 
~~~ ~ ~ ," . 

,:~)," ' . . . ' .. , ' .. 
"\':;:' .. . '. ".;. '. !.: .' ,', .. <" .'/: 

'-.~~: ' '. . , ,"' . ..... .. '\ " ' .. , . " ,'.. , 
:{;', . , " ",~' L ~,. ' .. ,': ~ _: . " '" ~ ," • ',\, 

. l .. " . ,. 

81 i~~~~~:~~~i~, _~~~;~~.-~-;-~:· ~ · .~~~~ ~~~~ :.,;. ,~,:; ... <:,>." .::,-:. ." :' . " , ~".' r,:', .. ,. '.: ' I: . 

t, • ""' ;':,hyd~.a.t.e ·'(~li>.·was qa).:culated · ~t c~ge , occupanc~~S . o.f:. 75%,9q%' 
~fr.' "', . ' ... -., " '::',. ,' .... .... : ' .. ,,,; .... ' . . ~. ! .'.. I.~ • :, .. , " ',' • '.~.~. ''' ' , 

,;~" .;"':: "', . '.-.: .... : and. "100% • .' :. Co;r;respond-ing:.>v:alues : ,for .:the ~~er. densities'· : j" 
~.. - , .: .... - .-: : .: !: . .. ~"".".';I'~~ '- : ' ~ ':"~"' ." : ; ~ :,"" .. , ' :.. ... . , . "t :.: ••• : .. . . ,.,':- '.:.' ,: . , . ~: 

.'. " 

'. , 

','. " ' : ;we~e :"c~iC;:;ulaied : ~,§iii(;(;a' \~a.iu~ ·; of. · ·ii, 97 :iji" 'o ":O·3. . :··(\TOri . : s.~~t:'lc.~lb~r,<j,-· 
"" .. ' ~ ... :. ~ ',' .' .'; .. , .. ; ....... ~ -.. : .. ..... :.!.:> . .. .': :, .... ,. :: _,:", , .,~:-. :.,' " ~: ..... :' ": ~'" . . --,, ' ,;',4 " ':'. " ~ " ,~.' _. ' \ _ • ..••• : . ..• . • 1: _ . ,' , 

; .: :,::--::,-; . .', '. ',; .>·:1954),'.·S's· ···the: ·;,lattice'cdnstant::·forxehori · hydrat'e.;·.ThiS .va'J:'ue\.was "'<'>"." 
OJ ;: ~.,); ';: :~ ,::~,: I :P; ">. ~<: : "~ , .' , " ~ "J,: " ~" "~ .. : :" ~ ' " ~: - ~: ' . '~/ ; , ? ;:, ,: .. ~ '; ~ ~ " " I' ,)' ':'." :'", ,'- .: . '\.. " ', .. ' :-. \. ',. ~ '., " ~ "':," ', ... ' ." ... : "." /" : ...... -'I "~< . " . \: ' " 

". '. , .. '.",: · '·c ~;;:(: "al:sc)u.s~d,;t'o · d~ternii'ne ,the', hydrate' densit'ies' Tis't:ed ·in Table: 4·. '. 
_~'_:: .~:, .. : '~'I:t~ · . 4 ·~·~: :'~I.'l t"· /:' ,: f,(:';I,, :~:.:'.,1' /;: ~< ' >, ~ .; ~:, ' -~'I ::';" ':;'~I,q~ < ,~ : .. . :, ... , ..... ~ .;,:~. :,":,,:.' .... ', . .. ' ""':,.,-., .",," ' -j , . ....... 'J' ; ./ _ 

, .... 

'-I • 

'.'1.:'. : .. ,.';" . :.: ...• ':" "', :. ;:'.';I'hEf:ie~il'ltB:nt>.itjaices·:,.6(.:., r·ef~act±on;·· n
h

, . a~ ,ccHcula t'ed,b:~ing ~··:: .. "' ... ' 
'<:,::. ~ . ~:' :,.;,'." · 'f. )~ ' :: /:'.,:/: : '>'.' :.,.:(,';. :. ,:- .;.,:.'." ,:. , .... : .... :,: .... ':: ' '':<', " ... '.:' / : . . :: i w..' ,> .. : ,:.:'. ' ; . -:. ' ". <:. :-. ,"": .. ;'("', ,<:'/_; :: :' i ";, , 

:' ...• .':.,;.:,. ;" ,.'-; " . . :,.,:': ~::Equation: ·4', 2' :( listed ':in. order ::6f., inc ~Cl:si~g,': q:ag.~:.?Cq,u:~.!i~c~h·\.·'·, .. .. . . . 

~";d;\,ii~,:;':,!~c\~~;1(ff{i~t!t!~!·;::i:~f~~f;jl~~~1~Qt{~;rfgiO~:~~: lirt;Z',~~'i~~i::{:): " 
.< ';<: '.)y: ';;: ... :.: /":··~::/f6r::;tbe· ·.ave-r·age,::o£-. ~the' : 1:w6 ·:.-:ti'equeri(jY.'shift·. ratios···c"alcu·iate;ci'..'-·"';· :;',', - . 

~i.·;::·'{:Y::·~ "hi: \-,~~bIZ:i~.9f : ;;:>85\ :t, /F6\,H\f~£;~~;;~~~, :::~~ , ;·'~'~f; ± ~ i'~~2;, ·.· ..• \ •. (; .••. ,:, 
~ ::.:'.~' ';.\ .): " :.;;' ; .. ::';-:..' <;ie:term~ri~d >f~~~~·; tP~~~ :~ :~~\ '.~aI1l~~~ ~ :~ ~,he . . sound 'Yel~p:t ty .. r a t~6~ · ~:. ::.:: . 

,1 -,:. ,:,::'~~',' ;' ;'~~: : ; , . _. ~ " I' " , ", ', • Ii, ' • ~, " " ". : ,' ':'.~~.'::j.\\' : .. ~:; <.':/ . ~. 
, ". . ', ~ ',' , ";" .' :,,~ , :'':"' , . . - - - -:.-- ~ , :' 

~ 
i·.~lt 
,~~ 

~; 
d ,. 
,!'~ 

ir. 
'-:.' 
'~ 

~I. 
L:-: 

. '\ :~" .'-:: :, . . ~(~ii " ... ~ . ' 
'. '., . 

. :':'i, -'\ :. 

" \ i" " : '1 ... 
': •• :' \/'1" : . - ." . " 

, ./ 
} " \' 

, '.:' j 

, ~. ~ . . , ~.': ~ 

'. " 
i1 : ''::'.,:'~''- .:.:: ., ,~ " I . ," '>'.',"; '~F,ir. ' .J!. " ·=i. " 800 .. ··" ". Yl/Vi '_ (~" ,O~,2),',. ::' 'C~g~:::Oc9.ul?anc.~ .. " .. (~) . .' ... ... \ " ..... ..:.. 

~ ):;\ f;.::",:;:;, ~~,~ ;\ "" )\< ' :~'~' ;X;> ':L .:/16l " k;?,/;;, ,: ': :>:::?~,·i',!:\ •.•...• :.: r, . ' .• ,\" , •. . 
) .. ' .' " . . " . ,. '. -' '.- . c,',,' " t , •• (' • . ,' . - 750 '",- ,_ .... -. ·- 90 · ··· ·J< .' . , \ ... 

[~- 1~1'.t~",:,I,¥JA~~r~.:_,.: :."i,. 
~l{\'tI·it~ .. ~ "1 
"'f,~J\.';<, 

. ... 

1, 1 .. .. 

',:k 

. : 

. ' . 

:.'. 

" , .' 



.. ':' '.' 
'; ,,-

'. ' 

. : . 

. ' , ; , , ,',' 
, .. 

.. 
.' , :.' t , '~. , 

, ' : ' 

., 

.'- . - ' . " 
" \ ' '" .~ ~ ":--' ~ 

• '. /r 
~ _ ' ___ w_---- . . ., ~ :' . " 

" i 

.' ~' '': " .. ' ' " / 
" I> i ' 

' .. ~.V~ 2~ .. :.·.Metha·ne Hydrate Spec,tra 'and ,Sound. velocity 'Raltio 
, . 

. t, 

' : .' .. . 

. ', . "·f \ 

. , . . , 

. ') . ' .. ' :,' 

I, ' . . 
.r, ' 

'.' 

, • I , ~ J , 

," ' :' .','.", ' i: ' onl~ ' tw:o ·· spe~tF~/(F:i.9s. ,,,.4.~i~ ,~·4 •. 19.i .... · ta~en ' o~ ~he ~ In~tha~~, '.,: 
,., •• ' ., .' • • / • • " • ' , . ' , . ". :,; : •• , ... . '. ,:'" '. '"'; . ., _ . : 0 ... "" •• '. , I, ., ' . ,! :: " ~' •• ' , ,; 

. ', , '. :: .. ~ .... : .' ~:hydra~e .. s~p·~·es · .p~nt~il:t'e~. : ~ongi'~:udi,niil ,liYFra-t:e sig~,ai~ ~~f~~~-·.· : '.' 

>~ :, "':>., ... ~,, ~ . :: \··.·.,. ·:'ie~fl~ ).~t~nBe' t;~" be" ·~s~d :in, " ~h~~ ' ·~·ou~~ . ~~i6ci t~{ ~aic~la~io~s ,~. ,'~. , .' / ........ ~ 
• " , ., ~ .. , ..... ~ I ' . ' " .. .. , . , • 

'.:: .,: ~ . . :'>"". :.,' ", ' ~tth~~9~> the: ·t~~~~~~'~i~.~~i. · .~~~'~.~ ~ 6f'-~h,~' ~~e···~~a~~·' ~~,r;,: .~v~d~n~' .·' ',';.,: 1", ' , ~ "; , 

. '.: . 

' : :" ..... •. : JI .', ... ~: .;>. , .. ~:~:. ' ~:' : .. .. : .. ',',.\-: ... :::.,:;'.' ,> ... ~::, .. :" ~: .. , : .. ':' :":",~':" , .,"";' , ~ ,:, , '< >' I :" '.~"~ ; ".'~:,: ,' ,';' ... " ,~~' .:: ' . ~ ,~.',.~ ': ' .. ~',,'. : .-.' . 
,.,'::. ' ·; · < ::·:~·i,; , ;<,:· .~.~lle .. ~,h~;?~~~)~lis!Pt~celnentS:Er¢m .t~~ :..ic:e :. s~gnal:~ were: . 5.5' ::aft~: ' ~ . '~ ': .. ' t, -: 

);'; " . , : , }¥~~,~)l~fir!'t,.pe9b:~ j , a~a t~ii~~.~el~Ibr;e~~~ " p'.~r~~" '. '" ">'''''1 ':1 . 
.:, .:;;, ;. ~:' ::'~~;::",::\ '\'~.::::~h~:,(~:::-.~9?~.;~ } .~ :~.~.~~1U.,~~ ::,',~~~;;~ ~: ,.~:~.f.~ 7.~e.~~es:,', .~p~er~·:,::~~::te.'.~:~r~~~~n9·e.d ··: i: .. ; ,',; ':. ' ~ ,:: .. , . ~li·~ .
:..-:. ~.:,~ .' ·:f . ,:.'. <. :. ~~~.ri,. : .~~pr·e~ss~d . ih.· '.~~~~·.~a~~~ri,' one' .. S~Ou'~d.be~r·:in ':mind.:,th~t: ~'f,:: :. ' .y 
" '~~:'> '. ' " ',~'. ' ;:~ ": , ' :~ '/ ', :~ _, ":, .,,.!: :' ' ,'. '::',:' .. :::.~' ?',/.' .. :' .. , ',-._ ... ,. ~'. J' .• : ~-' : •• "! ..... .... ~ ... ::. , : .. ".0:. " ' >~": ;I :" '" ",' ::.,t.~,~ ,: 
,,, . ' .... .. ". , . _ , :'- . . : .t:he· '~requency ' ::;hift.s · ,were: :calqu,lat,ed .·l..n: ,the " convent.l..ona,l manner . .. ,' 

' ... >'.'::: ,:' ' ." .~ '.'. ::,~"'~'~~.: ~ :' '.: _.' . :' .~;' : ~~: ." '.~"'" '" ',: ... , . " '. ' .. ': ' '.' '\' . ", ,,:' . ' :" . , ..... ' " .. ':. ',<: ' :-

. """ ,.-. " . c .V(i. e:', ·relat:Lve.'·to ,:the 'ceni:!'ral '~ines) ' , .:·the'- hydrate · signa1s , , . . , " 
"":' ,.;', .' '':' . ~, ,:,-,J> '>t~:·: : "·: : ',::':,:, ' ::'::'.":'.":· . ~·,,' , "" .. :~':': " ' :- : ~, ~: . ,._-:,: ~.~ :' , ... ~~'~.,:.'.'I' :.: ' . ,:." , T: '.. d .. , ';. 1" \ ",~ 
': ... ' : .:" ., .. :<:: :' . . 'a.isplaced,.s~ 5,: and 'ten: channels from the, :ice s.ign~~·S .~'would. :,dif~e~ ; .· . .." i' 
:.:.' ' , ~ ',:., ' · .. ~,.: '. i~ ... i~:~qJe~~y, ::shii{:b~·~n·~y: '·5%·· ~1 ::-"'" :'. ,,:: :. ,'. :>.,;.: '," ~';:<':. ,'.' .':: . '.; , ,::,~ ...... , .'.:': .... , .. ~ ....... '.' ... :.." 

.... ,.. '. " • " ~ ,,:: .' ,', " '." ." I' .. ' : .::.':~ :/,( , '~':':':' • • • • • •••• , 

: .. : .. ;~/ ~: '~::'. /: .,::.:,\ .... " :.:,~, .:: ; .. ~he' ::~~~iag~.~ ,~harin~·i. di~·p.i.~~.e~~nt;··~l' ... 4: ·: ~~ahri~lSc,.·· 'w~S· :', . ' 
.: ''''::'.'''.'. ' ''. ·l: ; ,~ .... ,.",; .. :-./ .. ,.,. ,:"; ,. /:' .', :": "/" .. ':' ; .... ',.; . . :, .. ', .. .. ,' 

. :,:. ,', ' " .. ,, ~.; : :u.~ed . ~o··9alcH~<:tte · the· ... ve~o·'?.l..ty, . l::' ,at.~q!:! •. "Usug':.the .. calc.ulated .. .. . 
'f.~ ".,:. , ... '. " ~' . . :~'.:'.,' _" :-:.:"~ " ', ; ':.':~~ ' ,,:, , • .. .. ,'\ :::. ,._~ " : . :.- . ,,: ' . :":',''' , ,';'; ' :' : , .':.:'' . ~ , -" . . ::. ' .. _"":' •. ~ '. '. ':::;:" ,_' ,' , ,~~ •. ' '' .'~, l, _ ,,~ ' .", 

.' "', . ·, ,·; :q~~.~i-lel. d~spl~c~e~t ;.f?r,:, the· .,~v~~"age,: .sou,nd 've'l:c?9ity ': in . ~c'~ !fo.r·;:, ."', ' .. ' " 
"-'\ ' , , ' ,..:. ':".' : ." .• ' :;li. '1 : 1 T, . • ,' , " ,"'i '~?, .. '., " . .' .' ". '- ... : : . . ', ' , . ' . - :1\ • . " :'~' , : -:.' 

:"::" :" ::. :':,,:' ",thes~·, .. ~P~C~~.~~· · ... ~~~ fr~q~.e~~y :·~~~f.t .. ~:d~~,~,: .i~ · :~.h/n'i':'~ .. :·.~ .9'06' '±: ~;b~2~.'/::·. " ;' · :, 
/'.<-- :";',:; :::. ·.: : ·:"' : :Er·~9~s/b~·· ::·± ·. tw~ ··'~hq~~e]:s'. an<:(~·:o~~ ,: ·.cih~hri~'La.r,e·: :~#t~~~':f~~ ' .:.~~:,: .. · ',;,;; ,;'" 

. ~ '/ >.-;.:, , . . '.~." '" ,'.,,_': :, :, '~ :;.>'i: .. ~~.'/~: ,:>.' :.-'.:: .. :'.:'-',';'0 '- . "':' '- ,;:,:'::'. ' .~ .: 'J" ."~ o ... , :.' ; ...... : . ~,\'. ,'. ::';!\,~': <>'" ".' .' ' .. ~' . .' ' .. :- '. :'.' ",,' ': ~.' '. "'~i "· 

;',' . 

: , 

... 
. " .. , ,. ' , 

' .. 

''', 'hydrate: ,:and' : i'~e'. ~igli'als ~ resp·ectivelY~:'-:. ":,' ; .' .:';:'-':'.,',:::,::-. ':. "'. -; 
-: '.' " :«';'~':;.' }·~':< ' .' · ·· .. ".". · ~~: :::,:i, " . ' ' '';' ... <;.".,:'\,'. "'; , :' :.:' , "':-: ' .. " r' ,:-;.;':' .: .",.. / "" 

"<~.',"'~ :'.: ".' .,' .;':' : "',' __ .' ... '. ,: A' . s~m1.1·ar'Ptocedure · ·. as'~ outhned for xenon' hydrate was, .': , ';' . . : ' 
"' ~.::. ', ' , '~ ~ . :,:: .. .. : ',~ :~ :·:;~f : ·~ . ", .)) '. ' . . " ', :r,: '~ ~· ·' :·: "I~ '·:·· : i: , "1'': ''-,' ,. ,,'.:_ .. -... •. , ,:J " or',' ~ {' .:' '.' ,~. ,' 0 .:_ ' ~ ,, ', .\ ••••• ~j. . . ' 

' .. " .: ,,:,/ .. ~. ~: .. :<, ~~~,~}o~~~et,~~min;e .. : t.?,~ ·.·~~f,r'adJi~e;; ·~p~~ce~?f.~et~ane.)lYqra:t~"·'I·' ~\.- ' :: '.:~ .. 
:.\ -(' ,l t-i ( • • ''''11' '. " "'1'.' " '. " ,. ... . . ' . -,I" " .,', •• ' . '. -~ •• \ 1 ' • • J -. 1 ' 

. ;, <: 1',-:" ';';.< \ . "::'at ::th~·:· d·±ffef,~~f:,:,cicc.u~a~cies'..: :.va·i~~i:·' b·;f .. h .. =';': 1..:~, 323· .··,:·±:. : .:0'05. ·:a~~ · . ,: :,' .',:\". j ." 

',' ".;', , ',r,':: .~:' '~' ~ : : .. ~,. 0'" ~ 8.7 4 ::~/~·3.:: 'f:' ::~'~.~·'{5: :)i~~d'~:~':· :i··~·i~ '; ':' ~~·~?l~'~~!~·~~:~:~~~~~·,: ,·~:~v,~·~ ',' .. : .... ;:'" ~\ " ',' 
~ ' .::'. , ,:," " :!"',':"',; "" ''':', : :''':.'' 'c.', : ,; ; .• . ;; :.,.: : : .. ,: .... .. ;. ~ .. :." , ': ";;· ':'-). '· ' ; "~, i ::' : · · 2·4'·" 3'· ~"":'· ': ~".";' >;':'- : " '; "i. ':-; ,. .. ;:;:'. ... . " . 
,,: ... '. ", ,. :\: : :~; ~ <a:'.1?oi~ri·zabilit:.y '';'~l.u~· ~a':.=:,. :: 2.~ 60 (±' ~ Oa)': x :.'10::-' " .:·. cm " ~\' <'~Th~ ~numb~~.::t, ,:,: . ' . . ,' .: , ",./ 
. :',/:;, .:: ... : ~'i :- ":.';:.: ~'; .'~:~::: ': ',> .~:\ , ': ,::; :I ":·~,' · ::': :.<':.~\;:.: ~,~,' ~?; '::;:"" " ... ;,', ' .. ,<. ~ .. '; .. -.. < .:<, -:,;.(:<,,·:-.:<~:A:·':; :·, ; " ;' ;:<>,;.< ;>. ,: : : ':~::'~~::~' ~:';F '.': .<:/ >', ,,' ~. : ;\:~ ?:r:' 
: ;,: ;:: ,'. ' .J ... ,:':. · ·:;.;.~de.n~n:t~~s '. W:~.i':e. ,: ca~cr':lla1;-~d ': l;ts.~~g .. i:l:' v~~\le::. 9f~· ~r2 ·.;q3 .. ,.~., .±. : ~ . o~; .. '.\:;~ '.', :", : ,"' .< . 'i . . .... '.:. '.!,:;: 

,~~>:: " ~.II: ,~::~ '· '~:',:,~:/'~.~1~~<:(:\'::·~'I~r~~ ':'~;'~:~~> . · '~· ,\1'.1. -: ·::·,~<~,\. :::·'.~'~~·.,~;':.'f:. : ::~~:~.~:." '. ~~':7~:' )·~ ~ ' ~> ~" : :".;: ~~: .,::~· ~;~:.~~~.:: ~ ~~·:~~f'~'-.,~:=:..{~ ~" .. : .... ,'~ .,' .. " , ..... ~ "' : ' 
, ":':, .~. '(': ., ~).,\ \;~:-.: (D'av.idsoh:;··/.l:97 3 ) . ::as'.\:.the':'·lattice" , const~nt::::6f !:m~thane'-;~:fiydrate:~':':: '.':', '.::,:" .',', ';,'; -: " . 

'\ 



. ; 

. ". ,' . 
" : 

• .1' ,'" 

. < 
< -... .. 

' . ' .. 

:, 

'j' 

,;', 

',; ", 

'r' 
. ... ' 

,', ~.' 
" .. 

I ' " , • 

. ~--'. .. - ; -

, .. ~ 

, 1 " • 

';1 .,'-': 
.' 

" . 

;., ., 
j ",,',1 

," . :.,'.:, 
... . "", . : 

< '1' 

;-',/. ' . ,,', .:: 
: ._ .'-,', I ' ; 

, ~" \ :. (. : '., . ::.' :',' " J 

' . ... . ". '" : . 
.: ~I , :, . , . ': ., '},: ':', \ 

,"' ::.-. - ; . .-
' ., ~~ ,:. 

" .. ) 

.: , 

.., ...:' 'Cf> 
"':.".>, ; .... r" 

. ~ '- '1 .', ~:. 
~"' . o . 

':.: .. ;-., 0 1' 

. :. 

.' ' 

" 

'" ... I' .... . 

.: . . 
:',:' , 

II." . , 

.~ - . 

, . . 
" 

' .. ';" ,; .... 
" .... .; .. . :::,., ~ . 

" : .. 
",' " ',," 

'::' 
'. 
" . . 

• 1.", 

'. : ~ . ' ,.. I 

{I. ~" 

" " 

4 ..... ' ' 

-. ' ~', ': " 

. : .. : ., . ' . ' .. ~ 
: <'- ' , 

'. '; , ' 
: .' 'J 

i ' . 

J:: 
. :: .. ;:. 

;,- ~, . :J.> . 
.' .' i" \:,'. " :~<: :Z ,' 

.. ' " ' , ~,:: ::"°8' · '·.oo: t ' - ..... ~' ,-',' 
. ~ "', '0' ',. <~.~'. 

~ , . ,.' : ' ~ I.. , _ 
, • 'to " ~.' I, \,l ', : : . 

. ..:.', 

.'.' .... 
"',;:-. ' , 

' ... " 

~ .. , ' i , .. 
./,- ',; 
J l" ." ' .. 

" ',', 
0' .' 

" , . ,.'1 
" /.:'''' 

,:' , 

.. .. , 

<.: ::::,i :, : ~: ~.,-: 

;:~ ~/!;;~ ,,:::/ ~ , ' " 
.~ . ,, ; .:i~· · ''".: -' •. 

:\\>:/:~ ;/.,::-<:: <::.: ",: 
, ..• ~ .. ': I' 

" 

" 

.': : 

",' 

...... ,' . 
'1 ', ' :-. 

,:, 1 " 

-,.: " 

" 

.. ~ '~", 

'. ' , 

: . 
, ' . 

!, ', 

: .. : ' ,j', I, ', •• • :. 

, ,' : ..... , 
" '\' .. 

, ' , 

,.:,; .:' ;', } 
,, ' 

",i " 

:' " 

.' 

, ', 

, . 
' " 

,. ' ,: 
..; ',. 

:; . 

, ,' 

, '; 

, 't"" 

.' ": 

, . ' ,~' 

\ .. , 

'0:.'. 

.-, " 
.. ; 

. '. , 

, " 
' ... ". 

a' 

.... . 

,J : 
,', , -" 

. -' '''0 

. ... 

.. . : 

'/ .. 

. .. 
to ~ . , 

. " 

, . ' , . / ,,', : 

, .' , 'I,' , 

,;, 

, ," 1' 

, '" '. 
,'., ', '1, ' 

', : 

.. ;. I, ." 
1-':', . ," 

". 
'" 1 " 

, . - , . '~, ';, 

' . 

':" 

.' 

, . ' ~', ' 

, . 

.' ) 

", 

', .'. ,', 
I., } , , ". ' 

,; 'r 

' j;:' ~. 
,~ , .. .. 
, .:-' . ~~ . '~ , 

":', '-: 

,'.: :, .. , ", 
. ," 

, ,;" 

' , ' , , 

;.···R: II::' 
' . " ' , 

. -~ 

I' ,~ " . 

. '. 

:,,>'} :c 

" ;,;:, ,- '" 

, ',-:-

'.:- . 

.... .... 

, ' 

" , 
" t , 

!: .. " 

I ; ,. 

"., 

, . 
' . , . 

,',' 

-' , , ,~ . 

'''I' ' 

. ~ ' . . , ~ 

~ :. 

," ',t,' 

... 
", \ ' 

j .; '. ' . 
,'. ,I, 

, .. . ,~' . 

~ ... 
'.,: ~~ ; : "~ 

, . 
.,;,' , 

":,1;', 

,'. 

, , 
~ ' , ,' " 

" :' 

.. ' J 

",-



',': '. 

I .: ' ' 

.' " .' ': '" 

.', 

. (' 

" 

, , 
',,-

,' . . 

, " 

. ,,~ 

!, ,."',' 

", ,~,,, :' , I , 

',: ! f-':RI ./ ,~ ." \. 
.. " ! " , \ : , 

J' , :,':J,.', \ 
'~ ::.:" " I, JI : 

:r " 
' . . ~, ;, . 

.. .:; . 
, I ~' 

... .. 
" 

~ 
" 

, " 

" ,' " 

"', 

,! " 

. \~.-,: 

.' " 

,,' ;1 " 

" ' 
O·~, 

" 
" 

, ", 

" > 

" 
'Q' " 

: ; 

" 

_ ,,' 

. :: 

",' 1 

\ ' .' 
" , . , ~ .... " "1;" 

,-:" \" " 

""',:,';' ,,' • , ! 
,', ,.\: " . 

" 
, ) 

,', I. 

, .' . 
,: ' ' " '-, 

" '. ~' 
" ',I ' 

" ' . " , , " 

, " 

.i 0, 
,,', ' 

, ;". 

," ~'. ' -
" ' 

" , 

::' '. ~ . 
" . ~. ",' 

t" ." :-' 
,:'. ' 

" 

-: ... ... 
,', 

~ . .... " .: 

,t!, " .. ' 1-, " 

..... '" 
/~' -', 

.• /,f ..... ' ,7" · "' .' " ... . 
't" ': ',' ,', , 

" , "" 

, - ,' 
,! , , , j ,':'. "" . ~, • 

, -, ~,'~: ~ 
"," 

" 
: , ~ , '. ' .... :: '.' .. 

L , " 
, ~ 

•• ' I 

, . 

.. - '."..- ; 

, , . 

:i .-

,, ' 

. ~ . ' 

,':' 

,t, 

" ~ .. " ; 
',B4 

" 

- -: , 

" ' 
" 

, , ' , ,I .. . 

f , , ' 

\ • > 

" ,' 

;.-

'. ' 

. j. 

' " -, , 

'. _':~ .. :d 
,~ , . . .... "''-:', ~\ 

,," , " 
,\ ' ," 

';- ; ' 
.\~~-

," ' r 

. ' , ' ,~. ' 
--, j . 
, , , , \+. 

, " 

:/',/ ',;,.' 
j" . , . . 

" 
" ' 

" , .. 
" 

, ' 
'., ', 

\.:. 

,,' , ~;. 

/' , 
. , 

,~ , :::':~',:: " 
": 

; .1 
) ' " 

.~ : ~:, ~ , 

i 

" ., ,., 
.. . 

., , ,I: .~ ~':'~ .: ', I ',. " " .' .-: .. ' 
... :, ,'" :' \ 

\ ,,o J"' :'" 

:., ,.. ', .. ... 

" , " 

,'," 

',r, , 

'-- " 

,;. - ~ I .' \.' 

" , 
. '; , ~. 

,I" .. ' 
" '.' 

.' .' " \ '\ 
." , .. .. 

, \ 
'. ~ " ," 

, . 
" ' 

'1 ' 1 

" , "" . \. 

" , ,." , 

• I 

, ~', 

" :' , 

./", , ' 

: \ \ j 

", 

:,.', , 

3 ' 

, ,~.' " . 
, ' 

:< .; : 
"".; . ~ 

':~ , 
", . 

" .... 
".1: 

,~ ~ ... 

, ' :'" 

' ;. . ',' . 

".' " 

,. /' . 

,, ' 

'" :t:l 

tt:'", ), 

i" 



~, . ~ 
'- ., 

" ; , 
'. 1 •• 

" , 
', ' 

',. 
" . 
, .... 1 

,, ', ,. 
' ~ . 

' ;',::, 
, , " ~, 

,, ~ .... ' r - . .' 

.' , .~- .::. ':: ~;; ..... , .. 
.. .. . 
:: . .... ".':. t . . ' •. ' 

, '! . 

.... 

. .1.:' ...... 
' . 

. - ~:' .. ,' 

.I" 
:-0-. , -
: I; 

':,\:. , 
,' ~ , 

.i: ' t;. 

-5' ... 
. " :i ~ . 

:-,";'. 
: :.c..-, . 
~ ", . 
:]"','" , 

".; . 
", ., 

, ., . 



t ,:, 

. ~ . . ~ " ... -" ' 

, .. -."":, 
. '. '~', 

, ' ,'. 

... .. " 
. . . :', 

.. .... ; 

,-" , ', ' ,. ;, . ,,' 

.' .~~ ~'- -i • ~ ' • • '.', .. 

';" r'.' 
" , 

.:,' ,.:~ 

" ", :' ':' .~ ,c ': '. • ' i'~ 

: ;:':~; ~~,'~~'t': ~;';"" \::";<':' " (, :"':' ,''> " 
: ,: . ',' ,:." .<'~\,,~,: ',:"" :~,/,','.:,~ ',:.'/,,~,,/:,,,:,;:,/ ;:, ',",', ', : , I I, . . ".\ ".' .,: .. '.' "':"':':'>-':"':'-" ~"\'. : ' ,'-,' . . , J ... . , • • 7 • 

I • • ,: ~ t ':., '" , ';:",' ','::,", '.~' . • '". .. . , ' < ' • , : '. I • . ,, ',~'.~ :.' '';::'': ':.~ ,'~, ~ '. :' r 1,. >' ,. . ." .~ ,:. . . .- .... ' " . " , 
" :\,~. :~ . ,','. , .'.: ':,:t;" : ':·: ~ ".' ,, ' ,I' 

a' • "". . . , .. 
, ' ' .• . : : '," . ' .. >:, .' ' :; < .... :~: . I ; 

. ', ' .' ,,' •• ./ ': : /:. • ~ :.... ,. .! ' ,.: . 

.:", '" 

" - , . .;", 



•• I • 

, ) " 
': ' " .; j.' -... ~'-" """-"---' ''' - ' -:-~ -

,<", 
_:~:: ______ . _'_~'" ___ ~" _ .... ~ .. ,:" ',..,.. #:~: ~_"' __ t' '':I ~.'.,.'''~~·~:L~:'': -:;1' ".;. ' . 

,', '"'- "' ' .... ' 
" ,' . 

, . ' ,.. 
, ' 

:\ , :.', 
,.. 

.'111 . " , .. ' 

.... , . 



.~~~ I ' .J ' " . ' ... j~f>l!i~ l: 
, .. ' " ~ /. "" ,~., , . ~:.' " . . \ ~::.... :-}':". ~\: . -

" ". : ,>~~~~.;~~;~%~:,-~,,~;i~'~~;~~r;'~'"'''' -< ~- :' ;;. 
',. , ' , I , .... 

" , 

. ' -
I " ,. ," " ~ . :.< ' {;,;'---: :-, -' 

' ''7 : 

. ~ .. :. 
, .'" 

., 
, <. 

, " 

.' ,"', 
" .. 

~ ''', , 

.. , - ,-

,,( .,. 
0," 

~. . . ~ : \ -. . 

, .. • 

-, 

, " . - " , 

.. ,' 
" , . , :' 

:' .,~ '",' 

; , 
", t , . . .. " 

.. ' '., .. 

' ; ',' I 



I' . / ~ " . ., 
. : .\,'.; ~~)~WJ,"~:;!~''';(!' ''~~"":::''~~;~';:~''-_~_' ~' ~ .. ::: :_:~ .. _.~: .. __ ~~~_,~~~:" ... ~_.!~" .. ,: \pf ', :,: ::: .. ~ _ .... _" . ' 1 .~ '.~_ ~. ~":~~:.;~:~ ,_.~:,.~: .. ,.:.>,' . 1 .. • 

. ;'i ., . r- '. . : . ,.. ~ . . " : ~ 
1 

\ . , .... . ... ,'." 
, .' . . ....... ;' , 'j' ~ ' . ~ . .;-- . 't\. ' . , ... -.: ' '. ' . ' : . ' .. :'--:~. ' . . "~ .: . .' ' ," " '. ' .:0::-: 
"'. . ,'. .' :\ ",' '. ,, " , ' \, ' . .- .. \: ... 

. " " ' .. ' . :, ... . ; .. '.' I ": .. .' " . . " . . ,... .. ." . . . . " ,. .. , 8'9 .. '. • . .: ~" . 
. ..• ;.!- ti- ~ ,.. ;. . . :. . . . ". ' '. 

'. ~;·':~~~n~e~n ·;· a~ .:·the ' ~~~~~ :d~i~e~e~c~ ·. ~~ th'~" l~~~ term ·~/.'~qn ~ 
. • . :: , J . , .. <.L .. . . . '. " . -' . . . . .,' ". , " .. " "' " _ . . . 1, .'. I ' ' ,': 

'. ' . : " .- :, .. c . \ . ~. S·: :tJ1roug~o~~ ~h~. 'cc:llcula~iC?ns . wa~. 1.es·s , .. t~an, :O ' ~ ~ '., . T~e· .. . :" 

.'. '. :.' ';:::: ":~~~~~~ ::.~·~ ~~ab.~.e . '6· .,:~~·e 'carc.~ia..~·:.~ . ;~a'.t ': ~l~OO ·~ ,. to ~~~~e.~~nd .~~~~ .. ' ... .. . . ~. ' 
.. ... . . ,' . "," :' ·;. ·t:he, :.hyd'r~~e. ·. t:~mperature, ~t} . :thfj: :i?r~sent 'exp~r.iment .. ·· ~lso ~nclud¢d . . 

.. ' :>, ~',"-: :.< .in·:~~~·ie·~ ','is ,;;'.' 6~mp~1;i~on " \dtli t:~~ : ~'~p~~rme~'t~l , va~ue/a~:~ ' ,' .,-'" , 

: ~:: .:. ~'.' ,::: '.: : . : .~~: ~'~;c~~t~g~. d~~c~~pa'~c:i~~ ~. fO~ '~~'thaI1'lw1yd~~te ' ~nd ; the" .. two . s~ts. ,'/,' "'. 
~, ' . . e ' ' ' . ' • - . . ' : . • ' ~ • • _ 

' c~ ' :""·.' ·· ·' ~ '. : ,','.. '- : . :' " . .. ~ " ', ~ 
" . of ·· dal:.a ·;. for.x~rion ·.hydJ;'ate,; . " ' , .. ',,: ' "'. ' . 

. ' I:' . ".-. :" "::' .-;~: ·:r'·'. , .. ;.' Wh~~'~·~Y. ~ s~estil~· . ~aY ·:~1~6 . 'b~ ','~9~pa~eci : y;i th , ~ th~~· ~~per·~·" '.' . . , .. 
. . ~ . :.t." . . : '. :::: ~ . . : .'." . -.:-. ." " :' ..: ',< " '. .. ..', . . ' . '.:.> .,,' .f,;, ',I '~ , ,:" ; '. _' : ' .',' . . .. ~ ,:' , : " t,. ~tI .: .;' , 

. ' ' .. :.":: ;: .;:.:-., :- ' ·~.:- " : ~~~n:!:~lly 'determined ; ~ound, ve"loci ties . ()f': pr.opane. hydl;'ate. . , .. 
, ' ' , I ' . ', ' _ __ ' •• .' • ~ • ., . _ .' . , " • 

. <.- :,. (.Strllctu.re. III by -pa.'ndit · am:j. ~~ng. (1'~8l)\ .. u~'i~g ' ·uit~aso~ic. · , :::. > . ''':' .. .. : 
\.~ , ,'\,~: ', ' , ' . '~ , . , - .. . '~,. " ,", . Y :'- : _, ' ; " : ': : " ', ' \; ', ,', '.::.', " : ".,'. ~. :'; " 

"' .'.; .. .'·.techniques, . 19~9ib~~ina~ YE:l16Citi~s.of ·.· ~.18·~/s.abd · .. ~./05 , ·.km/s , ~". : \ 

• .•... . :' ... . f6r~h"t~qp~0~alle hYdr:t~ . ,sPe;l~\'~s(p,= .. !l5~ g/c~J ~~d.:~5Q~ , <' ., . 

:'. " I- ,g/cm. '). ,:uld 3 •. 80 . ~m/s f()r 'i9~ : '¥~re reiJOl;tec:i', wi:th : a~ ayerag~. . . ': -- "> .. :.~.> 
. '. . .., . \. " ", .'; ' . " .'" " '. , ' . . ., " " " " ".' -,',~, ,.: . . '. . ... " ..', . . ' . . -, , 

'. ' , . ,.' ' h~tldd:e: 'ide :'. r·atio · .of·~ .820 .... ) ·Eqn." .s;.i., .... however, .. .y:j,.el'ds .. a : ratio ,' . 
. · ..... , .. : t · .~ . . ,_:, .. . : . .. .. ; .... . ':' ,- '~ . " .~ : ."':"' -:' ,. ' " , .' .. ,.' .' ' , __ ,,;' i.', . 

. : .. . , . .' .... . ,., :of • '945 '~ "as,. j::epo~ted ,-by Whalley. ·· ,~or . a .' p'ropan~ -hyd:r;ate s.amp~e 

., :, •. · (R~ ( 8 8·J .. g/cl1! 3)0££)111' o~e;'p:n6y . ~\ ~ :c.,,~e of , ~~~ci~ t 's '; .' 

: ,'.: ' . d·eri.sity .· in~asureme·nts , 'ineqn~ . · 5.1 (rather :th:~ri :' the :demsity· .. at~ ' .' ' .. '- : 
'::: ' . f~ti . cicc~p~ncl' ) ~~ie~dS ~~~~ ~ighe;/ c~!c"lated ... • .•.. '.. . •.. . . . > .. . . ..... 

: .~. : .'. '.:-, ; .' . . rat\.q~.. .' ':: . :.,' .; ' ....... .:.. . . ':: .. . "'. " \ .,' . .. ' . '.. : '. ' .. r ; 

/. .: '.,; .2~. : s~a~~ , .·: ' ;r .' · d • • .: ••• : • • ' , ' . ' •• 

' . . ' " '. . ----
. . .: ' ., . '\ ' .' " .' . - 'r . ,' .". ,,' . , :, ,40 f9,' " • 

'.' .... The ·longitudin.al acou's£ic velocities. · .ofrne~hane· and ' I " " 

'~,,':' : • • ; ... :. \ , " . " " , t . • ,. ··· · , . "~ I ,, " .... ,' .. :'::1 .
0 

•• :, ,,' ',/. :~", .: ~. "" ':/ ", ," ' :'!' .rlf ,': •. ·.· ,· ·':~' 
.. ' ' .' .' , " . 'xenon :hy,drate. have been determined with (limited), succ'ess; : " ' . . / . 

• '\ : : .. . ., .. ~. , : a. . 

. '; .'. ' .. ":',:- ' ::Gl~'~;~;.'" ~.': ·~aj·c)~part ·o(: ,the , · ~ff.~r~: :in th~s work~~~· . '~he: :.,' .. :. ' :." ...... ) ... ;.,'.: 

, ~'. ' '. ~ ' , 

., . 

.... . 

. .. : . 

.. ' 
' .. : .. 

': . . ', . ". ~ . ;'" :;.-', pI:()·~·~·~~~ori ·Of :suit~~i'~ .S~Pl~S~:·~ Th~, :·f.i'~·al :.~~nq~· . h;·d~.a·t·7 : ~am~le:(f\' , . 
. " ":"'. <"": >1 .. : " :' .~ ha'Vi'~g "y.ield~d · the· most:'intense " 'B;ili~idn~'igna'l~' ~ . ~hal~·:b~ · ·.; ,/·l·' ::. .. 
,.' ;, : :. ~ .. ' ' ,' \,:.~ ':':'::-.: ', ' : ... . < .. . :: . . . . . :,' .' .:: " .'::~ . ' .. . ' : , ... . : ".'> ~ '. '"'.'";'. : ~ :.,:.,':\; _.:.>.. ... :~,. : .. > .. ;/: . r 

.' ',: ".\ ':". ' . . ..., ' ' : . ' " -: .. : .' . , . 
, -.'" . :" '.,~: • .• .• ,'. .. . ~. ' ,f'" • 

~ • w I' 'r . '. ~ ' , ' . ,.. r • ~' : • , • " '.: .' ~ . •.. '.-, " I " • 
: " , 

. .", , ':-. ! ' . , ;.' " '. . . . ~ ." I ~ . ' ." .' • •• ' .... .. ' 

. .", " . ',' ...... . ': '... .' ':. ".; :. ,,: .. '" .:<:':.,' ." ,; .. '. '. " . , .' " 'fl · ~" :' .. .. :,.-,:' ,::. ~. ·.>:/rr:. ".,: .'.~ '., . : .. ' .. > . 
, , ., ' ' .1 
.' ,, ' , . - .. '.: .r.: 



" " 

;' 

,'.; , 

".' ':' ' 
" " 

', ' 0( 

. !. ; . , 

,;. , .. I ' 

"", ' '',' ':, 

:', :' .... .'. ,.~~ .. ' . , 
t • 

;, ' 
'.\: ' ' ,~~ . ~ . ,: 

~ .. ' 

- " .' I,', 

I:·" " 

, .. 

} . : 

, " 

,0 ', ' 

~" ,' " '. ~ f.; : . 
;1.',1 

't;l::' 
" . ,f I'; 

.' . ",' 
,re.d'uced· " B~i'llO,u'in .sca'~te~'i,~g : dUe : 't~ ,-:~~£.en~a~i6~~,oJ :th~.'-be'#J~:: .,!. ,';:.:1;\ 

" .. ~ith,." ~'·:r~s~·ifa~:~ '·~r~·at~t ' ri~·e.d ' ibt ':pr~:6~·~. ~6·h ·'6P.~Lc;·~~':· aligh·~~n~~·'.:"' ·· . .". . ... : ... : .. :~;.).~,'.:;;.~.: .. :. 
J .... ' , , ~'~ , ," "",~~:;' ".':-'<, :)',,'.:~,_,'.:","":" ", , ':' :, '.'~:" '._:::I .. ~~:< :.~_,, :, :,::', '~ ',.: -'4/":" ' .. ,,: ,-; _': , :: ~ ". "': " I:~:' 

.' : .. ' ' ... :.;':' ~ .. ': .:. <'~AS .. :: We.lr~ .. t~~ .. ~·~:.7~.e.r.~1'i~':'~~\·~:h~, .. ~.~~~d;:~Y, . ri~l·::~nl~ .. : ~.~~~~:~~,~Ci .. :.~~.'.:~' ~~ ': ': ... : .:.: .. :.: ... ·.:i;l: 
.. : ; /. ':,' ... ~ac_~~.rOUn,d. ~,f. ' .~~~ ~~~~ .. ll~~~ln.;~:~:ect~~~ .. ~pf:.,:~fr.t~C.~l~:r: C:O~~~~~, :~n :.';:,. ." ?'}b 

.. ', ')'i ,:. \ j:~a~:p:h:t:::::~::!:~:r;n~o~:~o:~::~:~~t::;::7er .. :: ',. , '.' '. • : ';~i 
.... '~ .. ' .:-:)."'. .... p~~,~.?rtt'u~t~'Plie.~ :t~b7',:'· ·;,. ·.~i,n9-.11y;; .. ~t ' JS .· !?()s~l~l.e.·~- t~"t,; at.~~n~at.io~>,. :'.,,, :, :}H' 

. ... :' .,';:' ;; .. · ... ':.:~:.:.·~i·.:th~.:,. y~~:a' ::·~t'.··?h~:~ b~.~·d~.~~.:. ~aV :h~~~.; ·C~~~~d .. l~;~:a,~~i~d'~.~e:.StF~~~i9~ .: .. ' ::C~.f.(,l.~.:.~,;,-· 
. ". ' .. ",,,' 'of - thE! 'hydrate ",": ' . ." "''' . . , '. " ., .:'''' '. '., ." . . . 
•• ~. "r .: •• :' ... " ; ,,:.! . • ;~ .... } .... , .-. :: :r; ' .:,'~:'~'~·"I ":' ).:- :." . : . ,.' '.,':'" ',' ,, :::': .... 

'-,' " , ~.'. , ' \' , ,:" :~'~-.:' :~~:':'.:.'. ' " "~': ',-"" " :';~: ' _ . 
.' .: .. '.:.: .. ' '. \ ~ ~ ..... . : " '> :~ : ': ~:':;','. "':"~:.".'".: I, ::,' ', ' " ' ,' ··.~~' : I.':, ':~ ' ' .~, .'\.,' " . "Q'. 

_ t., ' .' " .' " .' " 

, .:' " , . ' ',. ' :. ' _, " , ',"~:"'.. .' •• " " ' ,; " ' : .~ .. ' • f' ~' . :' " ," :' .. ' 

' . ; : ,<.,,'.' ,'.' .,', .:" \ .. . :' : .'" . ,, ' :'~.,'.~ ', ::':': 

... !,:.~t.~iIt1;~~:.~I~~ :.· ~~~>. ::;:· .. :.\l;:~·~)~t:: .. . :·:'~; : :" ·';~::' : ::~':?:' i~":i/!:: :;~'-':A;"~:~:.:: , .::· : .. ··. :J,::;-=·,.;.:::).~,:,: '(.:."~'-:'., · .. tr~~:· 

,', "", ,. . 



• 'I ' ., . f 

': r . " " . " ,I' ' .'" • : . ' .': " . ' 

. . ~ , 
. . " 

.. 

" . . " . 
. ... ,' . ' " . 

: '. <r.:: ... :: .. ": .\~~;;~i.'C'!f." "i~" ''..: '''' ': ~~~_~~'~~:-:- :: .': .... : ',- ,-~~:_' .. .... .. ;.~ ... :_ ' ~~" "' ",,:.I.. f! , : ... :.~.: 
• ,j .... '.' " .. ~, 1. ~ . - ' " .' .. , 

.":- : ... :.~ .... . ~. y"': :. '.;.": .' '. ~ ' . . 
. .: ".' " ~ . . .. ', -.' " " .. ' ,, ' " ~ .. ' .. --: .. : : .. ":', . : ,' , .. ' :.:.' , . 

.' .' .~ , ',' - ,. ~ -. ' . . . . . ' -
• .' '" ~ . • • '. • " . • • • • " • . ' . , • ', ' I • • : ' . " ~t . ' .1 '.' ,:' . " , " .: .' ' . : 91, : ..... ... .'" . ~ . 

" ", >(" EVi~e~t~~"~e~ost 'S~i t~ble in~thOci' Of :~~n~::h;dr~t~ ' , , - ' • < 
.' '" .':' :g.r6WEh·' ts', f~~~~'~~n"'frO~ ' xeno~ ~·as~~d. ~~t~'~ ' . .vap~:i:i ·: '·' ~·~:~~ · s~pp~:l~~. ·· ;:'~ :' 
', . ' ,fr~~~~~~tern"1;ese;v6{;;. The ~~sen~" ~f ' an 'ic~b~ystal. , '/. > ' • '~~< 

').: ". ::' ·:. ~.a~ · a .· .~~:~~iyst . f~r:' ~Ydrat~ . fci~~t{~n i' ·l'QaY,.· al.'s·o be "' ? ·i:e·qFi;:e~ .. · . 'f , : ' : . .. '}' . 

. .', : . :.: .: ';' /~en~. ~ ,.··. f~~U9l(· th~~ · .h~S ·,· n~.~ : he~n·· :~~~~b~is~ed. <.; ;h~""'~~di~t'~' . 6~·~ined. ~ :\.' .. ·:,.·:.~ ... v,:.~.,.:.;,l.~.:.~,~.:.:,;,~ ... . 
:', . . .. ' . ' .' '. ' . ' .. ... " . ," ".': ... ). .. . ,: ' . ' ,' , ..... :." , " ' :. ' ( . '.:' '. "" ' .' " ... ' . . ... : ',,' , 

.. . '.' 'reijuired a~6~t ' two, 'day's ., :to ' g,row, · arid ·.was ; of ; reasonabie ,. ~uc;tli ty". '. . . ::) ' 

>,< .... ',: .' '.'Gr~w~h: ' df' a be~\er' :;~p~e ~~S·i·b1y·. : .,ev~n '.: ·~i: . s.~~~l·~ . :~·~~·s'~~i.;~; :\.):. ',' ~ .' .. '.: ; {~ . 

', ' .. ' .. 
.. , " -' 

' .... ' 
" ... .. : 

. ", 
.. ... 

' .:' -:,. : ' :; .. :' .. ;. .. :.'. . ' I: .;' :.' .: " ':' : .. . :: ". ". ': .' . \.' . ': ::' .,: .. .. . :C ' : : .j...... .. "'. . :;;.; ;;. 
... ... ,' . .' : , ' . ,. " WQutd :.appear to require no :more . th~ri . ~ ... re·finEm\ent · of ·t .he ·g;c:owth ... ··· .. ·• ' .~; 

y :,: . .. ; .. ;: .": ..... ' ... :. :.':~;;~.~.~~~ .~ ·. · ·~?i~ .. :·W~~·~d \n~?~~~·. g~~~~~~.at: , ·dJf~e·r:nt ·. xe·~o~:.'·;~i~ " '\. ;:'. "' :' : . :~> .. " . 
' . . 

:' ' .. ',,>';. <:~~ .'~. ; :.' ;': .pr~;~~~r~~ .~, ·.ce.~~:; t~rilpe~a tur~s· ,·: ·. ~~(\ t~~ '; ~~.~6~nt~~ti~n ·,qf··. ' ~~'~r~~'~pp~~" . '" : .. 
. ' '~., .:. , :" ,. ' . " " l.~ th~ '''~eii . " ·Th~: · l~t·t~r : maY': w~'l:i "be th~ .·m6st:;··in£i:u~nfi ... . ' . . :;;' ... 

" , ~ , ' ..1 .. .. . I _ . ',. . • • , " ' ,' ". .' . ',. . ,' . • " .' . j '. • :! ~ 

, • .' . ,I " , ... . -;'. , . ' ..' . ' ; , I . ... • " . .. ~ -. 'r' .\ . 
. '. ':.~: " :\ fa,r·:as· ' g~owt~ ,·.ra.te,' :an~ .: th~refore, . . ~/u~ple' qu.ali ty i~,$.':coc,~f~~~;·" ... " .. ' 

, , .. ' . . '. " . '.. . ' . " . . '., . . 1· . ' 
.. ," In :~ny cC!-se' ~thete. ' is) . c~r.ta~.nlY cC).use .' ;EoI:' , ·opti'mism. -With " r~spe,ct ".:. :'.' . . . 

- ,' ',, 0 ." " , • '. ' ,.', • ,I' " . , ' \ ,f .' ; ", .. : ' :, , ', 

.... ": .\() 'fui:'t~~ ~ 'st ~dY. -":',,, , " .. . . ,. , . . .. . 
• '. • ~ ,'... '; ' "" ,',". f , • • ' . ' ' . ; '" . , , ',' , • " " , . . , ,' : .. : '. 1'. . : ,'I: ,,..' . . .• . :'.. . . '. ' . .... .:' .. '. . ! t ' ••. " • 

. . ' . ,. .. .. ' . Bcith' .. m~tho.<;l.s . e.inpl.oY,ed t.o : oota.i~ thernethape hy.?r~~.e .~'Iamp'];es'~ . 
,.,"\. . .. ... .. :, .... ' .~ .... : ~ . :: .. ',. , . . . . ~ ::: . :.~ ":. ~ . ~I·:· "· '· : ·: · . ~." . : .' . ... : :. _; ' . ~~ : .'.~ ~' .- . ,': . .. . ,' . ' -', s '- .; .. ;. ; . .. ,' ., .',.- . ' .,..:', . . " 

.. .. . . (1. e. " , ,(,1) ·flow ·.of meth'ane ga!3: ··and water ·vapor.·through ·the ce'l'1., : " . 
\ .... - ,;' ,'. . '. , ," '.-~ ', ~ , , ': " ' . : '. ' ,' - ' .. , ' . - .::. ... , : . . , ' .' 

'. :'. ' . arid (2 ) · .direc1; 'i·~·~1usion: ~f,. stitic; '~'eth~ne ··gas·,· into' "the ' .i,c.~·: .... ~ .<:.-, .: .. \ . 

, .... 

~ .:. ' •. :. ' " " , :-: ,,: ". . .. . '. ' . .... . .. ! .... . :- :,'.' . .... . , . . '1;, .. . ' .. \: ' 
~·~·~~~~~~~~~~~~~~~~i~~~~~~~~~~~~~,Yfu~ · in . ~btaining · ~.i~. 

" . . :1.: .' , .. .' ...... :: I . •. • ~ • ."~.:": ' " ,.,'.' ; ' I,', : I • • : .. " , ; • • :. ; ;', ~ . , :' • ' .'\ ' ~,.' ~.-" .... 
" , . 

: -. '.' ~lk" quant~ ~l.es" .. A·l. though Bul~oUUi s l;gna'ls were . obtuned .. Qn.ly .. ' . 
':.,~' . ,._~:: ' . ",:~> ..... : :" >";' ,,', ': ~ :., ' ,:, .... . ~ , '. ': " " '; . ' . : ..• l.~'!:< :.' : ' .. ... ... .. :.. . _ ~ .. :·: . .'.;.: .·;.· .. ' ;d ·:. ~: .. ~:: . . : 

... ' ' . . : : <.·· £rorn, ~amples grown · us~ng . t:helatter:· m~t.hod. ,. :).t· : ~·s · . , felt . that: .. j. 

. . 
-~-..,--

' . .. ... ~.::<> :.: .. '. '.,' .... :",.' ',' .", " .:'''>...-'' ':',: : ... : .. ~ ." :.- '~. ,~. _ ".- .. . :. :~~: ,: ::~, ." : ", . . ' ' . . ""; '. "" i . . ... J . ' ' • ••• ; ' ~ , 

' . ': ;. ". ". :· . . ~~f'~~.eme.~t:~~,:.t:? .: ~~e : ~~r~.~~, pr~ge~,ur~~;:.~h~: . ~o.~1;': :~r~~~.~.~ . : ff\ .:.. l .. 

.. . .. ' : > .. ;: ·pi'6aticti'on ·'6f rnc,:x::e: suitable '~a~:i?re;~ ' \&ipeci'ail~{ ' In::V.i.:ew . of' ,";, " •. :>, ... 

/ . 

, " ;,',. " ", - . ~ei:fe+t~qf?,e~O~Il;'~r~tt 'gr~~h"PO~~iblpmpr";'~~rt~s ::, • ,. ",', 
.. . .. . ····:· .include: .· (1) a ' reductio·n:, . ot ··va:ri·able .·con·trol ·, iri .... the , concentra-'.o-. ". :~ , 

,, '\: , ,; 1~~~ . ~f ; ~~~~r: ,~~~o~ ;en ., ~iie' rne~arie ,~a'; "(2):~~~;i1~ h '., 
,":':' .' ., .' .' ~r "heciti~~'-'o.~ the ~y~~:~erm~b , t'? aY9'~d :.bl~~k~ge . ~e~hit'.i.~.g·:·.·fpoin'.:. \ ,". . : " .: 

. ... :, .~' .' '. " :: : '.~ ' - , •• ' • '\ ' ... -: . ..... . . ' ...:" ...... . :.: .: .• , ., :'''': , ,: , • ,' •• :. ' 1 " ',,'" : . '~, .- . ~:~ .' : '. . .) • ••• ....... .\ ..... . 

/J ' .' ' •. ','. . . " , I .~ ' . • I' • I' \ ,: : :'.'.- :.~' 
: • . .... :.1 ... ' . " . ' ,', ': " : " . '. ": . :: ' • '. ~ ,-,'1' , ,- •• .. . , . ,. . . . .', ." ..... , ," . r' , I' 

., '. ,r ~ ,I" :" . . . ' ~. ,' .~ . ... , . ... -: ~ .. I ~· .~· ·.;; : . .. ~'" ' . ; ... . : " ......... . , ... ;.')',: .. ,'.!, .,.... I, 

• ,_ .... "'. 1 \ ,. , , • • .' .. ' . ~ .: '. . ' , , \' • " : :.. • ," ~ ;" ': 1 • ~ 
': ' . . • " " ~ . ' .':'.": '" \".-, ."',": " _,' "'. ',.' ~ " , : ,:!" ,' . ·· . . :'·.t .. .. " "." .: ... : .... 1 " - ' 

': /' ... . ,' .. " .. ". , " -; ," , . . . , .. ; . . .,', ' }" ' ... " : . _ .... . ',.' 

- .: " " 1' • • 

: ' . ' .' , ,:;.' ", '.' " :1' .. ' /' • ", 
, ,' . ", ":. ' 1: . .' , . . j- .. . ' " ~f: ',' '<'" :',' : .. \ '. , .. . .. ' ,', " 

. ' .. .' . 
., I'; ' ' • I . . - " ~ ;.~ . 



",' 

.... ' 

. ' .',~ ', , ' ... I •• • : . :,:: '.' '" ,.'~ ': ~, : . ' ' l ': '" >.jJ~ . ( '\ .~ ',' ~ ,' ,.>" <. ":.'. -,. ./ .. _,', ___ ' ... ::_.: .. __ .. ... ~:; ... ~; .... -.:." ., ....... ~.,.~;.: .',~ ...... ~ ,;.: ... ' .. :~~.,.' '': . ~> ... ::"~::}::\'.:," ~r~i "f' ~'~ :~~~'~':' ~;~~~'~~_"=-_~ " :' . ;',:"::' '.:~.~.--,.?~ ~~'--._ '< .. -): ... " :. '~~~' ,--;:: ' .. , ' ' -, .- .. '::~~, ' -" ~ " . ..." }£1/ 
.. ".. . ' ''..,' " .' :. : " I , . ," , .. .••. '. .. ., . ., ·\r.Y'· '. . . ~ , .. ' '.. ... . . -. . \ .. . " " '::~ . • ' ~: .; " • . ~ . [7./ 

" , ".' , '.' . ,: ' . d ' :'l '.'/' . ' . .... .... J_~ :.... . .. . ' ~. ' ~ '. '. J : : ' .:',: ""~7' 
" ~' , • .' ,f~ •• ' • • ' ~ .' .' • "'. • • :: ' .~\;; •. 

~ .. ' .. ":, : ',' , ' " . ~ . ' ' ... 'i' . ','; ~ ' 92 < 

b~drate ' .. fcipn~~ion ' ~nd,. ' ,, (3" ) :' ;~;~n~rri~~~·O£ .· th;: : ;~s. h~I1d!i~~ ' s~~t~iit .. .:: .~ .. " : ·li·· 
[< . 

'., 

" ! .: J. .. . . . ",' ' . . " ' . , ~ . \ .... . ". . ' ' . :.~r ·i 
~ . . :', '.' -. " . ' . ' ·~~ ·' ~eiini~ the .u~~ : o'/:: ~).·,g~~~' ·. xnetha~~: ga~ p~~s'u~;'s ~o' " • . ';; . ... : , , : • I 

- , ' • "" " . " Ne~~ly ~alspect';,;ofb~ih. ;~ih~~andxenp; ~;~r ~te ' " 

, '~" . , ' ,, '; , .sainp~eli '1e.~e ~~ag~eq !>;. v.erY ·lowloiig~tuilinar hJi<\rate?<J.it<i!S , , " , 

.~ < :<,. ,,: :" ~.' .. :-' c( 'pr'bblem \ol~ose.C?rigiri · was .. d,irectlY· a:: resul~ 9f .. the· ~amplesi ··; ,. '. ' .. 
'.~' :. ,: " ; ' ....... . " . ... ', . ':' .. :, :. ,1 . ~'. '.' . ,:",. : .. ~ ; ... ". , . . :: . . . .. ~ . , , ' . _ _ . ~ '" ' ~ ,: 

",' ... . , ' '-ppOl:' ·op.tic~], , gualit;y_~ .. . ,(Precisi'ol:i opti6~1 al.i9,~en-): ::wa·s ' , in . a:l:-l:; " 
. .\ . . : .. ,,-.: ... ~ : . '.... ..': .. :~.. .. ... . ... ' .: :, " . . . , .', , .. ," ..k. . : ' . ', ~ 
cases, '.:ensured···by the ' intense ' ic~ ·signals). ·.·· . On 'numerous' occas.l.ons · 

' . ••.• '. " I ",' ,'. • • ' . ~. .' • . ,.: .: r •••••• • .; : . ' ',' • • . ' ' . " •• 

;'. ' . 
, '. , 

,.; .. ,~ '. :'. ",:.~~r~~gho.u~" _~h~". c.~ur~s~ :, ?~:~:~.h,.~\x~e~i~~n.t .i ; ~.~ <.:~~i.l~~ui,f~.~nt~~ '.' ':." "." ' .. ~ 
. " . :.': ,. ,." ~' . ·.~·~~Pt:: t~e .. ~y~~a~~s , ,cou~~ , ·· .. bE~( Obt,~.i~.~~ ·~ .... ,., · ·'r.~;·:m.o.s~ " ot.~~ases ~'. t~e~: '. ,' .. --' 

., :~>,:.>· .. :,·:: .. : :,.S ·~gh~l~ :,we:~e :' .~~ . ~~?~ : ·:~s): .P ': ::c:~:~i~.: :~~~f·~~£~{i:~·~:·, Jn ~':~t:,~bl~s,~~n~}h~:,:· : "" ' .. 
• • , ' , . " ." • • " ', ' . . • • .':." " '~ . • " • "I ", ", " , .. ...... I ','. ,'. . • • , '.', • .' . . ' • 

. ... , . ... -':' .,' :': . corr~bt.. ·,.ch~mn.el · pos~~j.Ol1 , of' the .. ~ir:rnaT~ ·" Th;i~ t1.iff~cU;Lty : , . ~ .. '.' . . ; ::i': 

. ,'-",:.", ': :· . .' .':'::·· ha~~,·.~.~~n: · i11~S~.r\ted .· foi·::~~~o~. 'h;~~~~e ·~: ·~~·.:~~·b'i~ :2'; · ;·~h:~·e· .~ ;f~r ':::: ':;'" ~,". :::':~.: : . 
. ~'~ .. '.:~:' . ' .. ~. ' ":~',,_":" ::."'~" ,", . ' .. ~':'.'~ " ' , ,::I I '~" : ' , .. ~ ..... •. . .. ,, :' .. "' , . ' ,',' .. .' ,1 ' , .: .. " , .. . 

' ;' , " ,,' , .. ,-.: :~?~e,. ~p~ctra·i . t~e,' ~~splacem~ntl:! bet~~Em :th~ iqe' :and' · : hY4:ra~e. -. :. :. 
" . -; ' ,' _.,: . ' . ' ,:,,, .~ l .. ~ . .'(".~ .. ,.' ; ... ,.{ ' .... ~ '" ,' . . . , ,' " ' .. . ... :: . " ',"','1 . -. 

" '0:: .' ' ;,'. s 'ignalsdlj3f~r~d l?y a's JlIl,lSoh . as'. thr~e, : .charine~s ,ai1d '. f9r . methane: 

' J " 

' . , 

. ' ". 

:. • . : , .4 . ' . • ,. . -', . - :. ,: '. ' '".' • . . " , " • • , ', ' . -: • . • '. • .. . .' ' : : '. ' ,: ./ 

' . .... 0" • ' . .. ... .'. . ' '. _. ' .. '. • • '" • • " ' .'. " '. '.:' ". ' . I •• '.. • (., " 

hy:drat~ . 'in:, S~ct. ''IV . :2·!··, .. where.a· :Il!a~imUni" 4iscrepancy of.', almost· 
" ,: ', ': ~ ' '.'," _.,.1',: ~.': .: " _, ,' -, :'. . " " : .:" . . : ',~' '.' :" '.' I,," . . ' . 

". ' five 'channels is- noted . . ·The results ' listed in Table ' 2,: :f.or'. : t~e 
... :.': .. .. : .... ... . ';.:','<::".,:,':>':' j .. ".,.; .. , .. ~ : ....... : .... , . :~, . .. :: '::." ... ,;.0: ':> " ': 
: '.: :: "'. firs~. ·f.oursainples (:)f xenon hyd~ate· are ·reasonably. ~onsiste~t. · . '. ' . 

, , • ,,' • t. '.,:" . " . ' " I , ' . ' •• ,'.. " ... : ' _', " .' ','. \ .' " . : '. - , .' •• • ' ~" .~ '., • "" • ,,' ,~ ' •• • •• :' ,;. ," ,', • ',:" .' • • : " .', ,. • .' 

. ,:.' : .. , ' ::. T~is~;repaiicy.,between · the~e · r·esuits : ahd ·th'ose·, .6·f · ,th~ . last ," "'. 

" . ", 

':' :.-' :~:~ .. ~~P,l'~ "p~6b~blY' a~o·~~· ·-fr·~':. di"~i~~~ncie: 'in S~l?l~:~ qu~ii~;'~'''':(:' ~Th'e -:,"" ' . . 

',; " . . · '~ata· ·:' ~ie~·~nf~d; ior: ~e~h~ri~Ydr~t:e l ' ·i~ !·,· ~ ·eit ,'.t~ · ·b~ :. iri~uf·fi;ci·e·~t~·::~ ,. : ' .> ~ 
• • ~ ,". - . ' . ,. ," ... • . . :, ' - I I • ," . ). • :'. ' ' .. , I ,'. .'. '.:. ' '1 ~ , • • I • '::. " • , . 

' .. ';.::;,' i ::(: ': : ~.'>: :': :,~~~: ,,·:. ~:~p~~C?~~~:~t~ ',a~~·~.~~~:rit . is · ., ~v:i.d~ric~{· Jjef"'~~·~'. · ,:~h~ ' :. :· .. ' .:' ' ., , . . , ' 

'" . '., , ;.:. . e~p~~i~~ntal ·.;t'e·~ult~ ··- and those.:·bbta.ined through Equation ~.5 .• . -.... ;... . " 
I.{f " -.~~ .'; , ,':_ ; ~. (. ::~. 1 ': .... .... ... :.:.:. :,~ ~ , ';".' , " ,', ........... -' ., ' .. . " :: :,~~, .,:' ~" ' .. ; ,:., .' '<'1 ' ' .' , : .,": ' .' : 

", : .. :'. For .. methane ' hydra£e', -toe· thebre'ti'cal" results'" were' about · 6%greater. " . -' , 
'I:'," '< .' ," ,::' .. : .' , ''':~ .,.; .. c .... '~·:~·~.'_:: .: : L. : .... ,'. ' ~ . .:::<:. >.'::', ' I ..:~'.:" ....... : . '. ',< ., ,' '.:' .. ' . ,,:- ,: . 

. "'.>.,~:':;~ <: ~: ': .~.::·a~~ {~,~~" .. ~~~o~· .hy~.r~~e.:":~~~U~ ... 19~~ : ~~~~~~: : ~ ~. ~~c(~ms.id~rat~?n.:. of ' " . , .... ' :,'::: 

,'. ~,~,:, " . . : '. ·: . .'. :th~· .: .. a~sUinph'ons ·.u$'ed ' ,i,rVthe' 'theoreti~'~l ' modei may give . rtse .','.': " .. : '::. ' .', 

. .... ;', ::',· i.:·;,· ·;:·:·· ··':<t6 .· ... b~'~t~·r · ·ag~e~~~t. ~ :., .. :' ; , .. ' .. .. .:,': " ... , :···~ ·.i "," , . ~"~ . ' '.:.:.. ... . . .... :' ',', . 
'~ : '.: ~\, : ::" ~'.:": .. , •. :1... . . . . ' ~, I ". : ,', ~ .' .• . .. .. '.~ . . :'a.. , .. ' ,:,'·.'v . ;~.'," '.' I". ' , .. "' . . '. ' .. , ' . 

, . ,,:l.I .. , '.~' :.: •• :. IJ ~ . , ' •• , • "\ , : : .' , " ,.";'.~ I . .. 1 

" ':"" ' , ',:: .,' .. .":: -: ;, j;"lt~;;"~; ',. · "," ":": : . ::' 
,,' " ,. ..:' , " . '.... "" . ,.-,.. " .-. ~ . : : ': : . . ". ' ,, ~,'" ~ "'I'.', . 

. ' . .' '. r " 1'., .. '. ~ , , . (:, ' ',' 

. .1 ' .. ::'" 
t': 

..... , .. : '.;: 
" ' ., ' , " ' " - .,' , .. .. 

~ : . ' : , . ~ " ,~,' 

',' . . , '. " " " '. 
, 1 

•• ~ ::.,, " " .' ,J. 

. ., ', , . .. ... . " I' • 

.:..t. l"'1!.t ,-J- ' .."..'- '.,.,. )' 
, • ' . " 4' .' •• ••. :-! , ': ', ' '. ' ' ..... . 

t .' I.' 

':\" '~::' ::,. , ~ . 



.~ , 

· . . ' · , 

.. . 

I .' ,' 

',:' ' 

· . : ..... 

;., I" ,' 

• w ,',,' . :.... • • • . ... .. . ... ~. , ', '" 



1-' "~ • 

. : .. ' 

" .' 

. ' J, ' 

,·r . ,": ,: .... ,~.~~" 
~ ',' . 

" .... : . ';( , 

: .\ 

I. "', I ., ' ,"~ .' '.' • .. 

, 
.,' 

~ 1 -.' ',~~~ , 

-::.::<. -1:" 
: :; ,::, 

, .,',1 ~ . 



. , .' 
, ', . ~ 

I ' , " . 

,", " 
• 'r ..... 

. ', ' 

,. 
, " . 
" , .~, 

. ':: ~,,; . ' 

.:~ 

, . ~ f .' 
, ",' 

, j. 

! ' 

" 

• J 

':t 

:. ),00 ' , • •• • , 

'. " 

... 

" , . 

.... : . 
":' . 

' . ~ . 

~ : ', II , • 4'! ' 

." . . . ' .. 

. " ., ' ~ ' ...... ' .. .. 
.... -: . : .... 

'., 
" ," 

. " ; '~ , I ' 

. . ,:-, .. : ,' 

~ " 

. ..... ,' • . "f ": ' :;'··· : .' ! 

, '. :;;:'. .... ' . : ...... ~ ... ~~. ' . . 

~ • A •• ; I • 

, .. , ". 

,.: :: ' .. ... . ...... , 

. .' '; 

. ' . 
• ~ ' . I I ; , ." 

..... ...... ~ , ~: .' . ..:. ." ~. , 

.: .',' 

. '" ~ 

.:, 

'u .. . 
,~ : 

' ,' . 

.:" , . : ... . " 
' .... 

". - " 1_: 

::~ .. : ~.:.: . ;, ~ ." 
... . 

1':-: 

: ':'.:' 
- . . .. ',' '. -; " 

."',,' ... 

., .. .. 
. . ~ . 

• r·· " '. ~. 

. :' ~ .. 

~ .. , 

" : 

' ,. :. 

. . :. 
' . ~ 

~. :'" 
.- ~. .' 

:' 
:. '." '. ' '.' ! .• , ... ' .. 

. ... 
, ;. .':':" " , 

'J . • ' 
. ... 

.' . ' .. ~ .,' . ... ::; "-~~ " 
:.:' 



L 








