


[«

030104352 | . s4125° . | LY7F]

Goldé Mo F... Interpretation of

the oscillatory speotra of the inert—gas

261-273 (aHI'JI.) |

0587 n,m

|

53 S50 L UM LT Bneru

we,onmn | I0CE |

halides.‘"J.Mol.SpectrOso.", I975 58 N 2,

1




X

i L

|
i
|

shloride (KrCl). Eden, J."Gary; Searles, Stuart K. (Opt. Sci. :
Div., Nav. Res. Lab., Washington, D. C.). Appl. Phys. Lett. |
1976, 29(6), 350-2 (Eng). Stimulated emission at 2229 £ 0.1 - - -

) 85: 133831y Observation of stimulated emjﬁign_i,ﬁ_lgypton !

nm in KrCl was obsd. in electron-beam-excited Ar{Kr/Clz;'
i mixts:—Approx. 50 kW of laser output in a 30-nsec pulse with ..

~14% output coupling was obtained. Both the peak spontaneous |
emission wavelength and vibrational spacing (w) of KrCl* are in! . .. .
agreement with the alkali-halide analovT (RbCl) model. The:
kinetics of this.new Tare-gas-halide laser mol. are briefly;  _
discussed. : o ) . e R
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7 G2 /’ ‘J 3 JI1138. Ha6monenne CTHMYJIHPOBAHHOTO  M3JYYeHHs |
VZ% M KrCl. Eden J. Gary, Scarles Stuart K. Obser-

a

tion of stimulated emission in KrCl. «Appl. Phys. Lett.»,
1976, 29, Ne 6, 350—352 (anr..)

[Monyuena renepaunst manyucnus BOJAH3N 222,9+0,1 um
npu nepexone B skcumepe KrCl*, oGpasyiowemcst npi Boa-
Oyxnenin cmect Ar—Kr—Clz (maBn. ~4 atM) nmmyabec-
HBIM NYUKOM 3JICKTPOHOB C 3Heprieit ~450 K38, TokoM myu-
Ka 35 Ka H AJHTeNbHOCTbIO HMNyJbca 50 Heek. Buixommas
mowHocTs KrCl-nasepa nocturana 50 KBT\B HMMYJbCC JJIH-
TeAbHOCTbIO ~30 HCeK MpH HCMOJBb30BAaHHH ONTHY. pe3oHa-
TOpa C KO3(. NMpomycKanHsi BLIXOAHOrO 3epkasna 149%. He-
CJef0BaHa 3aBHCHMOCTb BBLIXOJAHOI MOIIHOCTH OT OG6LICrO
«AaBJICHHS M TNapuUHaJbHOTO MAaBJICHHS KOMMOHEHT ra3oBoil
cmecn. OTMeuena BO3MOXKHOCTb — MEPECTPOIKH — 4aCTOTLI
KrCl-nasepa B npeaenax 15 A npu makauke, oGecneunpa-
1oeii  BHICOKHIT KO3(. yCHJCHHS aKTHBHOIT cpeanl. OGcyix-
AeHbl BO3MOXHbIE MEXaHH3Mbl CO3MaHHS HHBEPCHH MpH Ja-
3epHOM MEPeXOAC C YUCTOM KHHETHKH NPOLECCOB B aKTHB-
Hoit cpene. B uactHocti, otmeuena poab Cly Kak Tymntens
monekyn KrCl*. BuGa. 16. : C. JL




6
Ex-AR/KP-Z, |
[T, meu // 12 C’Z

18,8780 - | 96912 | J9FL

K}

Prap— TR P aoere 1t gz ~ T

I |

5‘“] K P.H 1118 8776 :

i Edcn Je C,S S zarles S.K. 4

i _ i

g Laser emission in KeCl 8t 222 9 nm, i
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. roughly 8 joules of energy were deposited into 1§ em3 (1%
1 X 15) volume, lnm.llly, the optical cavity consisted of two
diclectric coated mirrors (R > 997 at 223 nm) of 1 m radius -
of curvature, scparated by 30 cm. Subsaqucnlly one mirror -
* was replaced by an Aluminum coated reflector, Strong lasing,
"as cvldcnccd by tt,mporal and frequency narrowing ot the.
* spontincous emission pulses, was “observed in both cases,’
- Maximum laser output power occurred for 3000 torr
Ar/200 torr Kr/5 torr Clp gas mixtures. Quenching of KrCl
by Cly prevented the use of higher Cly pressures in the mix-
turc, The highsreflectivity cuvity yiclded ~ 4 kW output/

’AkiP LASLR EMISSION IN Krgl AT22290m,\ T "

mitror; subsequently, with 1472 output coupling the utmuud '

peak power obtained was ~50 kW,
~ Although the laser emission wavelength was 222. nm,
strongest KrCl* spontancous emission occurred at 222.5 nm,

indicating the possibility of yound state beorpuon losses for ©

: A<2"28nm. “
“The KeC1* spontancous emission spcclrum cxhlbns oscil-
“latory structure similar to that observed previously for other.
rare-gas—halide molecules. A vibrational spacing for the KrCl
emitting state of ~279 em=1 was inferred from a densitome-
ter tracing of the \putmm. This is to be compared to  value
of we 2253 ¢m™ Iur the ground state of Rb(‘l the alkali-
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s L ascr F Pitysics Branch, Naval Rescarch Lab.. Washlngron,
a\ '/ 20375, USA -
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So - : ey
O .Thc urc-;.‘n-luhdc mluculu.s have proven to b‘. cfﬁcncnt ; ~;:__C i
429 powerful stimulated emission sources in the ultriviolet, Tq N i
S date, five members of thls f.muly (‘(Ll XcCl XLBI', l\rl‘ ’nd Y !
" AcF)havelused, . - T L
- We have recently obsuvad lasmb in KrCl at 222.9 nm wtil-
g'-g izing clectron beam excitation of Ar/hr/Clz gas mixtures, The
% - 35kA pulse o450 kV clectrons had 4’ fwhm of 50 nsand at
E S thegas pressures and compositions used in thesc experiments,
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lmlidc analog to KrCl*,
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-) 85: 102046s Krypton chloride lascr oscillation at 222 nm.

_ “Murray, J. R.; Powell, H. T. (Lawrence Livermore Lab., Univ.i -
California, Livermore, Calif.). Appl. Phys. Lett. - 1976, 29(4),
262-3 (Eng). Laser oscillation was obsd. on the 2Zpev=282t

~ band of KrCl at 222 nm in an electron-beam-excited mixt. of Ar, |

atures of KrCl

i
~~and KrF were compared. e —_—
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i argon, krypton, ‘and xenon atoms by ?luo~
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@):\65173. Uccaenosanne 06pa3ozanns nxonexynfL(rCLt'?
) ArCl* i ux M3nyuaTenbHbic BPeMeHa KH3HH B COCTOAHHMH
l/% Z'M B TPl BO36yKACHNH CENEKTHBHBIM CHHXDOTPOHHBIM n3ay- |
uenwem. Castex M. C, Le Calvé'J, Haaks D, |
Jordan B, Zimmerer G. Formation of KrCl* and |
ArCl* molecules and radiative lifetimes of their B states !
investigated with selective synchrotron radiation excita-!

\7[ " tion. «Chem. Phys.. Lett.», 1980, 70, Ne 1, 106—111 !

(aura) v ; oo
W’&/ C HCMONb30BaHHEM MOHOXPOMATH3HPOBAHHOIO HMITYJIbC- !
Creé 77 HOrO CHHXDPOTpOHHOrO BY®-u3iyueHHs HCCACLO0BaHO obpa-

30BaHHe, H3JyyaTeJbHbIIl " 6esbi3nyyaTesbHBI pacnag !
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ckopoctn Tywenns mosexya KrCl* u ArCl* B Bo3Gyxen-
HOM SJEKTPOHHOM cocTosimn B. O6ayuanm cMecH HHepT-
HbIX rasos (p=15—800 mM) u xmopa- (p=0,5—10 MM).
CnekTpbl BO36yxeHHsl H3MepsIH B 00J1acTH 1040—2000 A,
CMeKTPH ~(hayopecueHUn: pericTpiposaan , B 06JacTi
1400—2600 A. HsayuaTenpHbie . BpeMEHA™ . JKH3HH (v)
KrCl(B) u ArCl(B) pasust coots. 19 1 9,0-ncex [t koneba- |
TeJbHOBO8OYKACHHEX  Moaekya  KrCl(B) —22 Hcek].
IpHBEaeHbl - KOHCTAHTBl CKOPOCTH [€3aKTHB2UHH MOJCKYJ -
KrCl* n ArCl* npi CTOJAKHOBEHHSIX C MOJEKYJaMH XJ0pa,
aToMaMH HHEPTHOrO rasa, a TaKiKe KOHCTaHThl CKOPOCTH !
" o0pasoBanns Mojekya1 KrCl* n  po30y/eHHA aTOMOB
HHEPTHBIX ra3oB B °Pj- u 'Pj-cocrosmusi. [as MOJCKyJ
KrCl*(B) naiigeHo, 4To CKOPOCTb TYUICHHSI BO3pACTacT NpH
_KoJie6aTe/bHOM BO30YIKAGHHH. B. M. KosGa _
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D2: 188RGAr ormation of excited krypton chloride (K5xCl*)

end excited argon chloride (ArCl*) molecules and radiative

y/ 5"&7 lifetimes of their B states investigated with selective

7 (: synchrotron radiation excitution. Castex, M. C; Lo Calve,

dJ.; Huaks, D.; Jordan, B.; Zimmerer, G. (Lab. Intcractions

Mol. Hautes Pressions, Cent. Univ. Paris-Nord, 93430 Villetaneuse,

¥r.). Chem. Phys. Lett. 1980, 70(1), 106-11 (Eng). Monochromatic

pulsed vacuum UV excitation of Clz or inert gas atoms in

- Cl:-doped Kr and Ar leads to formation of KrCi* and ArCl',

éft&/t—'%" The radiative lifetimes of the B states (KXrCl*® 19 ns, ArCl* 9 ns)

and rute consts. for excimer formation, quenching and collisional

c—~ mixing of B and C states are given. The radiative lifetime and

( PA the qtle{nzl;i;)g rate increase with vibrational excitation of the B
state (KrCl*). o i

Y
. D)
CH 1980 JA v XX




. crrrieitbe 93 .-3;77 o
KZ éZ 7 b /QM

"7 ]1778. 'OGpazosaune monexyn KrCl* u ArCl* u pa-
AMAUHOHHbIE BPEMEHA JKH3HH. B-COCTOSIHMI 3THX MOJEKYJ,
Vé ” CC’ M3MepeHHble ¢ HenofE30BanieM; ceNeKTHBHOro BO30YKACHHS |
CHHXpPOTpOHHBIM u3dyuennem. Formation of KrCl* and .
ArCl* molecules. and.radiative lifetimes of their B states
investigated with selective "synchrotron radiation excita-

tion. Castex M. C,,Le Calvé J, Haaks D, Jor-
“dan B, Zimmerer G..«Chem. Phys. Lett.», 1980, 70,
P Ne 1, 106—111 (anra.) . )

C’M/z/ ' 7" HcenienoBaHa KuHeTHKa  payopecueHun sxcimepos KrCl*
! = . z . =

e i "ArCI* npn uMnyabcoM 0GayueHum. cMecei Clo/Kr n

4 @X’ . .
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. BO30Y KACHHH aTOMOB HHCPTHBIX:

‘RCI*(B) + R—RCI*(C) +R,

Clz/Ar MoHOXpOMaTH30BaHHBIM
nieM. [Tonmyuensl creKkTpr B030

cmxxpo‘rpdxiuuu Hasyye-
yxKaeHns  ¢ayopecueHunH

skciMepoB. TTokasano, uTo sKcuMephl 06pasyloTcst KaK npiy

nxennn Modsiekya- Cla. 1 Onpenen
JKu3un B-cocTosus 9KCHMEPO
9 ncek ana ArCl*), xoncra
TYWIEHHS] 3KCHMEPOB H K

YTO pajaHaluHoHHOE BpeMs

TYLIeHHA yBEJHUHBAIOTCS C.

-

" (19 mHcek - g, KrCl* 1,

a30B, TaK M MpH BO30YX-:
pajHalHONHBEIE BpEMCHA!

CKOPOCTH odpaaonamm H

aHTA  CKOPOCTH: peakuuit
“R=Kr, Ar. OGuapyxeno,

H H KOHCTaHTa CKOPOCTH

0cTOM  KoJe0aTesabHOro BO3-

OysKacHHS B COCTOSIHHH KrCl*(B). INonyuenusie pe3y/abra-
Thl COMOCTABJEHLl € AAHHBIMH JAPYrHX aBTOpPOB. bu6a. 16.

B. C. HBauos
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B | 11T35. Kuyernka o6pa3oBaHHs__9KCHIIEKCOB  KpHI-|
/g OH — aTOM raJjoréna B rasax, oGJyuaeMbIX NMYYKOM 3JIeK-
. Tponos. Kinetics of formation of krypton-halogen atom

/" 1— exciplexes in electron beam irradiated gases. Cooper\
/M Ronald, Denison Lynette S, Zeglinski
Philip, Roy Colin R, Gillis Hugh. «J. App].l
Phys.», 1983, 54, Ne 6,- 3053—3058 _(amrm) . .. . ..._._:

Mo chekTpy JioMunecUeHuuy B_o6racti-2000-+-2500 A

HCCJIeIOBAHCh NPOIECCH "00pa3oBatist H _pacnajga BO30yxK-

Jennnx Mosexya-skcunnexcos KrCl*, KrBr* u KrF* B.pe-

A 3yJbTaTe BO3JENCTBHSt Ha ¢MéCh ra3os Kpuntoma i CFCl,

w 7 l/f(’ CF3Br, CFs, CF; uMnyancHOro  3JEKTPOHHOrO fiyuka ¢
aueprueii sjektponoB 0,6 MsB, AJHTEIbHOCTHIO HMIyJbCa

~3:10~? ¢ M NHKOBHLIM TOKOM B mMnyabce ~7 kKA. OG-

Hapy»eHO [Ba THIA MPOLeccoB 0GPa30BaHNs_C DPa3/HYHBbL-;

b )993 /8 NI/

) —y



MH XapaxkTepHbMH BpeMeHaMH. CKODOCTb OZHOrO M3 HHX
HC 3aBICHT OT 3HEDDHE HMNYJLCA H ONpeAENseTCs nap-
UHAJbHBIM 1aBJEHHEM ra30B H3 TaJOreHCOACPHKAIIHX MO-
Jeky. Tlpouece obycrosansaercs peakumit MEXIy 3THMH
MOJIEKY/IaMH M 3MCKTPOHHO-BO30YXKAGHHBIMH  aTOMaMH
kpuntona. CKOpOCTb BTOPOrO MpOIECCa 3aBHCHT OT  IO--
T/I0aeMOit SHEPTHIt SNEKTPOHHOTO TyuKa I ONpelessieTcs
HOH-HOHHON peKOMOHHaukell ¢ 06pa3oBaHHeM, B YaCTHOCTH,
sxchnnekca KrF* B kose6arTesbHo-Bo36YKAEHHHX COCTOSR- !
Bax, N AR e R e ae i Em . s PeRIOME
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105: 235180j * Absorption lines in the krypton chloride (KrCl)
laser spectrum and the spontaneous emission of the medium
related to krypton chloride. Shimauchi, Midori; Miura, Tokiwa;
Oikawa, Kenichi (Dep. Phys., Tokyo Gakugei Univ., Tokyo, Japan
184). Jpn. J. Appl. Phys., Part 1 1986, 25(10), 1556-62 (Eng).
A discharge-pumped KrCl laser and spontaneous emission spectra
were investigated using a high-resoln. grating spectrograph and 2
different type quartz-prism spectrographs. The high-resoln.
spectrum revealed strong absorption lines in the laser continuum,
most of which could be assigned to the rotational lines of H3Cl
bands of the B 1¥ - X 1T system. In the spontaneous-emission

‘= [_74 spectrum of the KrCl laser medium, 12 peaks of the B-X system
) were obsd.; the C-X and C-A systems of KrCl were: identified
through an analogy with other rare gas halides. To suppress HCI

absorption lines the halogen donor, HCI, in the KrCl laser medium

was replaced by Cla. This replacement made the KrCl excimer

unable to lase, while the HCI absorption was not weakened at all.

The discharge became bright around the cathode due to a strong

continuum from UV to visigle. I . . - et

041986, 1S, ¥ 36
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. 23B1138. _ JiByxaToMHble IHKATHOHbl XJIOPHLOB HHepT-|
nbix rasos. Diatomic dications of noble gas chlorides.
Jonathan P, Brenton A. G., Beynon J. H,, Boyd R.K.,
«Int. J. Mass Spectrom. and ion Process.», 1987, 76,|
Ne 3, 319—324 (aura.) ) - o
MeTonoM Macc-CNEKTPOMETPHH  HACHTHOHUHPOBAHH It

OmpeAe/IcHEL HeK-pHe X-Ki HoHoB ACI** (A=Ne. Kr, Xe) ‘|
C BpeMeHaMH pacnaja NOPAAKA HECKOJbKHX MKC, o6pa-
3YIOULHXCsl NPH 3JeKTPOHHOM yaape ¢ sHeprueii 100 3B Ha |
cmech A/Cly. M3 naMepennii motepb 3HEPrHH COOTB. MOHO-|
KaTHOHOB, YCKODCHHBIX 0 3Hepruu 7 K3B, B.cTo.m(uoae-f
HHAX C HEMOABHIKHOI Ta3oBoff MHIICHBIO H3 MOJeEKYa Ng|
Onpefeselo CPOJCTBO K 3JeKTpony ans A=Kr u Xe—|
20,0+0,2 u 19,340,5 3B. H3Mepensl Takxe Knim‘rum‘sﬁép-i
THH 3apsKeHHbIX ¢parMentoB pacnaga ACP+—A++Cl+:|
53+0,2; 6,1+0,2 u 52405 3B ana A=Ne, Kr u Xe. |

_ 0. A. Bacyenxo,
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