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Ñîîáùàåòñÿ îá óâåëè÷åíèè íà 50% àìïëèòóäû îïòèêî-àêóñòè÷åñêîãî ñèãíàëà, ãåíåðèðóåìîãî ïðè ïî-
ãëîùåíèè âîäÿíûì ïàðîì íàíîñåêóíäíûõ ëàçåðíûõ èìïóëüñîâ ñ äëèíîé âîëíû 266 íì ñ êðóãîâîé ïîëÿðè-
çàöèåé èçëó÷åíèÿ, îòíîñèòåëüíî ñèãíàëà äëÿ èçëó÷åíèÿ ñ ëèíåéíîé ïîëÿðèçàöèåé. Íàáëþäàåìûé ýôôåêò 
ñâÿçûâàåòñÿ ñ ðàçíîé ýôôåêòèâíîñòüþ äèññîöèàöèè ìîëåêóë H2O â ðåçóëüòàòå îäíî- è äâóõôîòîííîãî ïî-
ãëîùåíèÿ èçëó÷åíèÿ ñ ëèíåéíîé è êðóãîâîé ïîëÿðèçàöèåé. 

 

Êëþ÷åâûå ñëîâà: ïîãëîùåíèå ÓÔ-èçëó÷åíèÿ, âîäÿíîé ïàð, äèññîöèàöèÿ, àíèçîòðîïèÿ àêóñòè÷åñêîãî 
èìïóëüñà; absorption of UV radiation, water vapor, dissociation, acoustic pulse anisotropy. 

 

Â [1] îáñóæäàåòñÿ ìåõàíèçì äèññîöèàöèè ìî-
ëåêóë H2O â ðåçóëüòàòå ïîãëîùåíèÿ èçëó÷åíèÿ ÓÔ 
ëàçåðíûõ èìïóëüñîâ, îáúÿñíÿþùèé ñóùåñòâîâàíèå 
ïîëîñû ïîãëîùåíèÿ âîäÿíîãî ïàðà [2] ñ ìàêñèìóìîì 
∼ 270 íì è ïðèâåäåííûì êîýôôèöèåíòîì ïîãëîùå-
íèÿ â ìàêñèìóìå k ≈ 2,3 10−6

 ñì−1
 

ìáàð−1
 [3, 4]. Àâòî-

ðàìè [1] ïîêàçàíî, ÷òî äèññîöèàöèÿ ìîëåêóë H2O 
(ôîòîõèìè÷åñêèå ðåàêöèè O+H2 è OH+H) â îä-
íîôîòîííîì ïðîöåññå ïîãëîùåíèÿ ÓÔ ëàçåðíûõ 
èìïóëüñîâ ñ ýíåðãèåé ôîòîíà, áëèçêîé, íî ìåíüøå 
ýíåðãèè äèññîöèàöèè, ìîæåò ïðîèñõîäèòü ÷åðåç 
ïðîìåæóòî÷íûå êîëåáàòåëüíî-âîçáóæäåííûå ñîñòîÿ-
íèÿ ìîëåêóë H2O â îñíîâíîì ýëåêòðîííîì ñîñòîÿ-
íèè. Ýêñïåðèìåíòàëüíî ôàêò ôîòîäèññîöèàöèè ìî-
ëåêóë H2O ïðè íàçâàííûõ óñëîâèÿõ ïîãëîùåíèÿ íå 
óñòàíîâëåí (ñì. îáçîð [5] è ñïèñîê öèòèðóåìîé ëè-
òåðàòóðû). 

Â [6] ñîîáùàåòñÿ îá àíèçîòðîïèè àêóñòè÷åñêî-
ãî ñèãíàëà, ãåíåðèðóåìîãî â êàìåðå îïòèêî-àêóñòè-
÷åñêîãî äåòåêòîðà (ÎÀÄ) ñ âðåìåííûì ðàçðåøåíèåì 
ñèãíàëîâ â ðåçóëüòàòå äèññîöèàöèè ìîëåêóë Cl2 ïðè 
ïîãëîùåíèè íàíîñåêóíäíûõ ëàçåðíûõ èìïóëüñîâ 
355 íì ñ ëèíåéíîé è êðóãîâîé ïîëÿðèçàöèåé èç-
ëó÷åíèÿ. Óñòàíîâëåíî, ÷òî àìïëèòóäà ÎÀ ñèãíàëà 
ìàêñèìàëüíà, êîãäà ïëîñêîñòü ïîëÿðèçàöèè ëèíåé-
íî ïîëÿðèçîâàííîãî èçëó÷åíèÿ ïåðïåíäèêóëÿðíà 

íàïðàâëåíèþ ðàñïðîñòðàíåíèÿ àêóñòè÷åñêîãî èì- 
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ïóëüñà, è ìèíèìàëüíà, êîãäà íàïðàâëåíèå ðàñïðî-
ñòðàíåíèÿ àêóñòè÷åñêîãî èìïóëüñà ïàðàëëåëüíî ïî-
ëÿðèçàöèè èçëó÷åíèÿ. Äëÿ êðóãîâîé ïîëÿðèçàöèè 
èçëó÷åíèÿ àìïëèòóäà ÎÀ ñèãíàëà èìååò ñåðåäèííîå 
çíà÷åíèå. Ýôôåêò íàáëþäàåòñÿ ïðè äàâëåíèÿõ õëî-
ðà, êîãäà äëèíà ñâîáîäíîãî ïðîáåãà îñêîëêîâ (àòî-
ìîâ Cl) ñðàâíèìà è áîëüøå ðàññòîÿíèÿ îò ëàçåðíî-
ãî ïó÷êà äî ìåìáðàíû ìèêðîôîíà. 

Öåëü íàñòîÿùåé ðàáîòû – èññëåäîâàíèå àìïëè-
òóäû ÎÀ ñèãíàëà, ãåíåðèðóåìîãî ïðè ïîãëîùåíèè 
âîäÿíûì ïàðîì íàíîñåêóíäíûõ èìïóëüñîâ ñ äëèíîé 
âîëíû 266 íì, â çàâèñèìîñòè îò èíòåíñèâíîñòè èç-
ëó÷åíèÿ ñ ëèíåéíîé è êðóãîâîé ïîëÿðèçàöèåé. 

Ýêñïåðèìåíòàëüíàÿ óñòàíîâêà íà îñíîâå YAG-
ëàçåðà (ìîäåëü LS-2134U) è ÎÀÄ ñ âðåìåííûì ðàç-
ðåøåíèåì ñèãíàëîâ ïðåäñòàâëåíà íà ðèñ. 1. Äåòàëü-
íîå îïèñàíèå óñòàíîâêè ìîæíî íàéòè â [7]. Äîïîë-
íèòåëüíî ê [7] â íàñòîÿùåé ðàáîòå óïðàâëåíèå ïî-
ëÿðèçàöèåé èçëó÷åíèÿ îñóùåñòâëÿåòñÿ ñ ïîìîùüþ 
÷åòâåðòüâîëíîâîé ïëàñòèíêè (λ/4). Òèï ïîëÿðèçàöèè 
óñòàíàâëèâàåòñÿ ïî èíòåíñèâíîñòè ïÿòåí äëÿ îáûê-
íîâåííîé è íåîáûêíîâåííîé ñîñòàâëÿþùèõ èçëó÷å-
íèÿ, íàáëþäàåìûõ íà ýêðàíå Ý1 ïîñëå ïîìåùåíèÿ  
â îñíîâíîé ïó÷îê ïðèçìû (60°) ñ äâîéíûì ëó÷åïðå-
ëîìëåíèåì. Ïîëÿðèçàöèÿ èñõîäíîãî ëàçåðíîãî èç-
ëó÷åíèÿ âåðòèêàëüíàÿ è ïåðïåíäèêóëÿðíà ïëîñêî-
ñòè ìåìáðàíû ìèêðîôîíà. Ìåòîäèêà èçìåðåíèé 
òàêàÿ æå, êàê è â [7]. 

Íà ðèñ. 2 ïðèâåäåíû àìïëèòóäû ÎÀ ñèãíàëîâ 
U0, ðåãèñòðèðóåìûõ ïðè ïîãëîùåíèè âîäÿíûì ïàðîì 
ëàçåðíûõ èìïóëüñîâ ñ äëèíîé âîëíû 266 íì, â çà-
âèñèìîñòè îò ýíåðãèè E (ïèêîâîé èíòåíñèâíîñòè I0) 
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Ðèñ. 1. Ñõåìà óñòàíîâêè: Ä – èðèñîâàÿ äèàôðàãìà; λ/4 – ÷åòâåðòüâîëíîâàÿ ïëàñòèíêà; ÏÄË – ïðèçìà ñ äâîéíûì ëó÷å-
ïðåëîìëåíèåì, ÑÄ – ñâåòîäåëèòåëüíûé êëèí; Ë – ëèíçà ñ ôîêóñíûì ðàññòîÿíèåì 100 ñì; Î – îïòè÷åñêèå îêíà; Ì – 
êîíäåíñàòîðíûé ìèêðîôîí ÌÊ-301; Ý, Ý1 – ýêðàíû; Ê – âàêóóìíûé êðàí; DVR-5 – âàêóóììåòð; Ó – óñèëèòåëü ìèêðî- 
  ôîííîãî ñèãíàëà; ÎÀÏ – êàëèáðîâàííûé ÎÀ ïðèåìíèê; TDS 1012 – öèôðîâîé îñöèëëîãðàô 

 

 
Ðèñ. 2. Àìïëèòóäû ñèãíàëà ÎÀÄ â çàâèñèìîñòè îò ýíåð- 
ãèè E (ïèêîâîé èíòåíñèâíîñòè I0) èçëó÷åíèÿ 266 íì  
ñ êðóãîâîé (�), ëèíåéíîé ãîðèçîíòàëüíîé (�) è ëèíåéíîé 
âåðòèêàëüíîé (�) ïîëÿðèçàöèåé. Äàâëåíèå âîäÿíîãî ïàðà 
  5,5 ìáàð 

 

èçëó÷åíèÿ ñ êðóãîâîé è ëèíåéíîé (âåðòèêàëüíîé  
è ãîðèçîíòàëüíîé) ïîëÿðèçàöèåé. Âèäíî, ÷òî äëÿ ëè-
íåéíûõ ïîëÿðèçàöèé èçëó÷åíèÿ àìïëèòóäû ÎÀ ñèã-
íàëîâ îäèíàêîâû, à äëÿ êðóãîâîé ïîëÿðèçàöèè àì-
ïëèòóäà ñèãíàëîâ ïðèìåðíî â ïîëòîðà ðàçà áîëüøå. 
Àïïðîêñèìàöèÿ ýêñïåðèìåíòàëüíûõ äàííûõ ïî-
ëèíîìîì òðåòüåé ñòåïåíè Y = b1X + b2X

2
 + b3X

3 
(ëèíèè íà ðèñ. 2) ïîêàçûâàåò, ÷òî â îáëàñòè I0 = 
= (10−3

 ÷ 1,4) ÃÂò/ñì2 â ÎÀ ñèãíàë âíîñèò âêëàä 
ëèíåéíîå è äâóõôîòîííîå ïîãëîùåíèå èçëó÷åíèÿ 
âîäÿíûì ïàðîì; òðåõôîòîííîå ïîãëîùåíèå â âîäÿ-
íîì ïàðå, êàê è â åãî ñìåñÿõ ñ àçîòîì [7], îòñóò-
ñòâóåò. Êîýôôèöèåíòû àïïðîêñèìàöèè b1 ≈ (9 ± 1)  
è b2 ≈ (2,4 ± 0,3) ⋅ 103 äëÿ ëèíåéíûõ òèïîâ ïîëÿðèçà-
öèè, äëÿ êðóãîâîé ïîëÿðèçàöèè b1 = (12 ± 1) è b2 = 
= (4,0 ± 0,3) ⋅ 103. Êîýôôèöèåíò b3 = 0 äëÿ âñåõ òè-

ïîâ ïîëÿðèçàöèè èçëó÷åíèÿ, ò.å. íàáëþäàåìîå óâå-
ëè÷åíèå àìïëèòóäû ÎÀ ñèãíàëà äëÿ èçëó÷åíèÿ  
ñ êðóãîâîé ïîëÿðèçàöèåé ñâÿçàíî ñ óâåëè÷åíèåì 
âêëàäîâ â ÎÀ ñèãíàë êàê ëèíåéíîãî, òàê è äâóõôî-
òîííîãî ïîãëîùåíèÿ. 

Ôèçè÷åñêèé ìåõàíèçì, ïðèâîäÿùèé ê óâåëè÷å-
íèþ àìïëèòóäû ÎÀ ñèãíàëà äëÿ èçëó÷åíèÿ ñ êðó-
ãîâîé ïîëÿðèçàöèåé, – ýòî îïòè÷åñêàÿ îðèåíòàöèÿ 
àòîìîâ, çàêëþ÷àþùàÿñÿ â òîì, ÷òî ïðè âçàèìîäåé-
ñòâèè ìîëåêóë ñ öèðêóëÿðíî ïîëÿðèçîâàííûì ðå-
çîíàíñíûì èçëó÷åíèåì ïðîèñõîäÿò ôîòîäèññîöèà-
öèÿ ìîëåêóë âîäû ÷åðåç íåóñòîé÷èâûå ñîñòîÿíèÿ 
âáëèçè ïîðîãà äèññîöèàöèè è ïåðåäà÷à óãëîâîãî 
ìîìåíòà îò ñâåòà ê ïðîäóêòàì äèññîöèàöèè [8]. Çà-
ðåãèñòðèðîâàííûé ýôôåêò íå ÿâëÿåòñÿ èíñòðóìåí-
òàëüíûì, òàê êàê èçìåðåíèÿ, âûïîëíåííûå äëÿ 
ñèëüíî ïîãëîùàþùèõ ìîëåêóë SO2 òîé æå ñèììåò-
ðèè C2V, íî ñ áîëüøåé íà 0,6 ýÂ [9] ýíåðãèåé äèñ-
ñîöèàöèè, ïîêàçàëè îòñóòñòâèå óâåëè÷åíèÿ ïîãëî-
ùåíèÿ äëÿ êðóãîâîé ïîëÿðèçàöèè. Ðàçíèöó ìåæäó 
çàâèñèìîñòÿìè U0(E), ïðåâûøàþùóþ ïîãðåøíîñòü 
èçìåðåíèé àìïëèòóä ÎÀ ñèãíàëîâ, äëÿ ñëó÷àåâ 
ïîãëîùåíèÿ èçëó÷åíèÿ ñ âåðòèêàëüíîé è ãîðèçîí-
òàëüíîé ïîëÿðèçàöèåé çàðåãèñòðèðîâàòü íå óäàëîñü, 
ïîñêîëüêó äëèíà ñâîáîäíîãî ïðîáåãà ïðîäóêòîâ 
äèññîöèàöèè â íàøåì ýêñïåðèìåíòå íàìíîãî ìåíü-
øå ðàññòîÿíèÿ îò ëàçåðíîãî ïó÷êà äî ìèêðîôîíà. 
Óìåíüøåíèå ðàññòîÿíèÿ äî 2 ìì è äàâëåíèÿ âîäÿ-
íîãî ïàðà äî 1 ìáàð íå ïîçâîëèëî äîñòèãíóòü óñëî-
âèé èçìåðåíèé, áëèçêèõ ê [6], ïðåæäå âñåãî, èç-çà 
ñóùåñòâåííî áîëåå ñëàáîãî ïîãëîùåíèÿ ìîëåêóëàìè 
Í2O (266 íì) ïî ñðàâíåíèþ ñ Cl2 (355 íì). 

Òàêèì îáðàçîì, â íàñòîÿùåé ðàáîòå çàðåãèñòðè-
ðîâàíî âûõîäÿùåå çà ïîãðåøíîñòè èçìåðåíèé óâåëè-
÷åíèå àìïëèòóäû ÎÀ ñèãíàëà, ãåíåðèðóåìîãî â âî-
äÿíîì ïàðå ïðè ïîãëîùåíèè èçëó÷åíèÿ íàíîñåêóíä-
íûõ ëàçåðíûõ èìïóëüñîâ ñ äëèíîé âîëíû 266 íì  
ñ èçìåíåíèåì ïîëÿðèçàöèè îò ëèíåéíîé ê êðóãî-
âîé. Ïîêàçàíî, ÷òî â îáëàñòè èçìåíåíèÿ ïèêîâîé èí-



 

 Ïîãëîùåíèå âîäÿíûì ïàðîì ëàçåðíûõ íàíîñåêóíäíûõ èìïóëüñîâ 266 íì ñ ëèíåéíîé è êðóãîâîé… 577 
 

òåíñèâíîñòè èçëó÷åíèÿ I0 = (10−3
 ÷ 1,4) ÃÂò/ñì2 âêëàä 

â ÎÀ ñèãíàë äàåò ëèíåéíîå è íåëèíåéíîå ïîãëîùå-
íèå, êîòîðîå ñâÿçûâàåòñÿ ñ îäíîôîòîííîé è äâóõ-
ôîòîííîé äèññîöèàöèåé ìîëåêóë H2O. Îäíîôîòîí-
íàÿ äèññîöèàöèÿ H2O èäåò ÷åðåç âîçáóæäåííîå  
ñîñòîÿíèå À(1Â1) c îáðàçîâàíèåì ïðîäóêòîâ äèññî-
öèàöèè Í+ÎÍ(Õ2Ï), äâóõôîòîííàÿ äèññîöèàöèÿ – 
÷åðåç ñîñòîÿíèÿ Â(1À1) c îáðàçîâàíèåì ïðîäóêòîâ 
äèññîöèàöèè Í+ÎÍ(A2Σ+) è Í+ÎÍ(Õ2Ï) [10]. Äèñ-
ñîöèàöèÿ íà Î è H2 ìàëîýôôåêòèâíà, îñîáåííî 
äâóõôîòîííàÿ, èç-çà ñóùåñòâîâàíèÿ ïîòåíöèàëüíûõ 
áàðüåðîâ. 
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G.Yu. Golubiatnikov, A.N. Kuryak, B.A. Tikhomirov. Water vapor absorption of 266 nm laser nano-

second pulses with linear and circular radiation polarization. 
An increase of 50% in the amplitude of the photoacoustic signal generated when water vapor absorbs 

pulses of laser radiation at 266 nm with circular polarization, relative to the signal for radiation with linear po-
larization, is reported. The effect observed is associated with different dissociation efficiency of H2O molecules 
as a result of one- and two-photon absorption of radiation with linear and circular polarization. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


