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Broadening and shift coefficient of the methane R(3)
triplet of the 2v, band broadened by SF, molecules
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V.N.Saveliev

Despite the fact that intensities and centers of methane lines are known-with a
high accuracy, the line half-widths are determined worse and the pressure-
induced line center shifts are often unknown at all. The methane triplet R(3) of
2v, band consists of 3 closely positioned lines, overlapped even under Doppler
broadening. In this work we present results omn the triplet broadening and shift
by SF.. The measurements were carried out by highly sensitive spectrometers
at SNR > 1000, which allowed evaluating the shift and broadening coefficients
of the triplet components.
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Amplitude-frequency characteristics of OA cell
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Here Ul and Ulex are the calculated and experimental signals, respectively, of the
microphone located in the cylinder, through which the laser radiation passes; U2 and
U2ex are the calculated and experimental signals, respectively, of the microphone
located in the unlighted cylinder, as well as their differences.



The methane absorption spectrum in a range 6079 — 6089 cm!
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Triplet R(3) of 2v; methane absorption band, broadened
by air pressure
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Halfwidth, cm™
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and — SF, mixture pressure

1 m N o
2 8
| Alr
O SF, o
- Q :
N

] O
) o x
) o)

I |

0 Q f
L] I L] I L] I L] I L] I L] I L] I L]

0 100 200 300 400 500 600 700 800

Pressure, Torr



Mass center shift of the triplet R(3) vs CH, - N,, -air and — SF
mixture pressure
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Table. Shift coefficient of the unresolved triplet

Perturber o (cmtatmi1)[14] |6 (cm?t atm)
[this work]
Air -0.0110+0.0010  |-0.0113+0.00023
N, -0.0112+0.00019
He +0.0023+0.002
Ne -0.0005+0.0002
Ar -0.0113+0.0011
Kr -0.0151+0.0006
SF -0.0181+0.00038
Xe -0.0204+0.0012
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R(3) myasTumier CH, 6046.9 cm!
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Onpenenenue napaMeTpoB OTACJAbHBIX KOMIIOHEHT
Tpumjiera. Kouryp Po3enkpanmna
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OCHOBHbIC COOTHOIICHUS TEOPUU YIAPHOI'0 YIIUPECHUS

i n e e i

v §i +10 6 :CZp(p)J.dvvf (V)jdbbU(l, f,p,b,v)
P 0 0

ReU (i, f, p,b,v): 1 - cos[lm S(b)]exp[— Re S(b):

ImU (i, f,p,Db, V) = sin[Im S(b)]exp[— Re S(b):

n — IVIOTHOCTDH YACTHUIl TEPMOCTATA,

¢ — CKOPOCTH CBeTA,

P(p) — 3aCeJICHHOCTD P-I0 YPOBHA YIIUPHOIIEH YaCTULbI,
V - OTHOCHUTEJIbHASI CKOPOCTh,

f(v) - pynkuua pacnpeneaenusi MakcseJsia,

b — npuneIbHOE PacCTOSTHUE.

S(b) — pynkuus 3pPpeKTUBHOCTH



KiiroueBbie MOMEHTHI pacyera

IKCIOHEHIMAJIbHOE NpeacTaBjaeHue QyHKIUU 3PPeKTUBHOCTH
CTOJIKHOBEHUI, COBMECTHBIN Y4eT auadaTu4eCKOro CiBMra ypoBHeu u
HeaauabaTu4ueckoro 3 dexra.

IpuodankeHne «JIMHENHOr0» pacnpeaeJeHus 3apsaa0B.

Ydyer HHAYUHPOBAHHOI0 BHYTPUMOJIEKYJIAPHBIMHA B3aMMOACUCTBUAMM
AunoabHoro momenra CH,.

JIMnmoJib- rekcageKkanojbHoe OKTYIO0Jb — FeKCaJeKanoJabHoe +
reKkcaaeKanojb — rekcajeKkanojabHoe+ TUCIepcuoOHHOoe
B3auMO/IeiCTBUS.



MoJexyasipabie xapakrepuctukua CH, u SF .

IHapamerp CH, SK,

BpamareabHasi MOCTOSTHHANA, CM! 5.24059 0.09111

LlenTpo6ekHasi MOCTOAHHAS, cM! 1.086 104 1.6 108

JIMI0/1bHBIA MOMEHT, /] Kopao=3-38%106
Woo20=4-0x102

I[Hoasipu3yeMocThb, A3 Qyo00=2-564 6.475
Olyg20=2-062

OKTYNnoJIbHBbIIi MOMEHT, JIA2 2.6

I'ekcagexkanmoabHbIii MoMeHT, JIA3 | 4.8 30.0

IMorennuaa noHnsanuu, 3B 12.98 15.7




ITapamerpsl &, auas Tpumiiera R(3) 2v; CH,
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3aBHCUMOCTH CIBUTA KOMIOHEHTHI 6046.9420 cm! CH,
oT AaBJjeHud 0y¢epHoro raza SK.
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3aBHCHUMOCTH CIBUTAa KOMIOHEHTHI TpuIiera 6046.9527 cm! CH,
oT JaBJieHus Oy¢gepHoro rasa SF.
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3aBHCMMOCTD CIBHTa KOMIOHEHTHI 6046.9648 cm~! CH,
oT JAaBJieHus Oy(gepHoro rasa SF..
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IMoaymmpuHbl KoMnoHeHT Tpuiieta R(3) 6046.9420 cm! CH,,.
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N3MepeHHbIE U BHIYMCJIEHHbIE 3HAYEHUS MOJYIIUPHH U CIBUTOB
KOMIIOHeHT TpuIuieta 6046.96 cm! CH, npu ymmpenun
nasJjienueM SF. . 3Havyenust 1aHbl B mk/aTMm.

03F21—>544F1 1429

03F11—5>44F2 1429

03A21—>44A119

6046.9420 (I) 6046.9527 (II) 6046.9647 (11I)
Hoaymupuna, |74.1+4.4 95.1+2.9 65.412.2
IKCIL.
Hoaymupuna, | 68 68 68
pacu.
CaBur, 3KcI. -15.4+0.8 -13.7+0.9 -13.6+0.8
CaBur, pacu. -36 -36 -36
Cpennne 3HAYeHHUA
HonymmupuHna, 3KCIl. 78.2
Hoaymupuna, pacu. 68
CaBur, 3KcIl. -14.2
CaBur, pacu. -36

a) KBanToBble uncia cocroauuii P J C n, rae P — HoMep moauaabl, J — KBAHTOBOE YKCJI0 YIJI0BOI0O MOMEHTA,
C — TNl CUMMETPHH, N — HOMEP YPOBHA JTaHHOI CHMMETPHUM B MOPsSI/IKe BO3PACTAHMSI.




BniBoabI U JajIbHEHIIIHE UCCIAET0BAHUSA

 M3mepeHusi ¢ BBICOKMM CIEKTPAJbHBbIM pa3pelieHueM H
OTHOIEHMEM CHUTHAJI/IIIYM MO3BOJSAKT BOCCTAHABJIMBATH
UHAUBHAYAJIbHBbIE APpaAaMeTPbl KOMIIOHEHT MYJIbTHILIECTOB

* BuayrpumoJgieryaspabsie 3Qp¢exTbl, HHTEPPEpeHINud JTUHUA
OKA3bIBAIOT CWIbHOE BJIMSHME HA MOJYUIMPUHY U CIABUT
JIMHUU B MYJIbTUILJIETAX

e Heo0xoaumMo HUCHOJIBL30BATL 00Jiee TOYHLIE BOJHOBBLIE
(pYHKUHU, YIUTHIBAIIHE CAUMMETPUIO MOJICKYJIbI



 PaOora BbhimosiHeHA npu ¢uHaHCOBON noaaepxke PODPU
(I'panT Ne 04-03-32627).

 ABTOpPHI BbIpaxkawT OJgarogapHocrs Huxkurtuny A.B. 3a

NMpeA0CTABJICHHE JAHHBIX 0 KBAHTOBOM WICHTH(PMKAIUM
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