Dl -(I)I% LASER- PUI\/F;5,ED AND LI NEAR CAVI TY SYSTEMS FOR GAS DETECTI ON VI A

“I NTRACAVI TY
vt KON

I-AE@\SER_ SPECTROSCOPY  [err] Contami nants are &ts3i%d -t

B bel ow | part-per-nillion and extending to a |evel

N\ -per-trillion by using intracavity |laser spect roscopy
¥\n ‘optical ly-punped solid-state (ILS | aser) IS

tor. TheydibnhdSf uaL rroperTy oRGANIZATION

929 AUG 139 ; International Bureau

A+ INTERNATIQNAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

P T =

(1) Internations}Pytent Claséiication  : (11) International Publication Number: WO 97/09606
LGOIN@;I‘Bs/ Al .

A (43) International Publication Date: 13 M}mlf 1997 (13.03.97)

(21) International Application Number: PCT/US96/13780 | (81) Designated States: AL, AU, BB, BG, BR, CA, CN, CZ, EE,

HU, IL, IS, JP, KP, KR; LR, LT, LV, MG, MK, MN,

(22) International Filing Date: 29 August 1996 (29.08.96) MX, NO, NZ, PL, RQ) SG, §I, SK, TR, TT, UA, UZ, VN,

ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian patent
(AM, AZ, BY, KG, KZ, MD, RU, TJ, T™M), European patent

(30) Priority Data: (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU,
08/522,96}/ 1 September 1995 (01.09.95) us MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM,
08/675.53 3 July 1996 (03.07.96) uUs GA, GN, ML, MR, NE, SN, TD, TG).

! 08/675,605 3 July 1996 (03.07.96) Us
: Published
(71) Applicant: INNOVATIVE LASERS CORPORATION With international search report.

{US/US]; Suite 120, 3280 East Hemisphere Loop, Tucson,
AZ 85706 (US).

Tucson, AZ 85749 (U8). MEHDIZADEH, Esmail; 8040

e TR R TR

(72) Inventors: ATKINSON, Ggorge, H.; 13630 Sahuaro Street, ”ml”lll"

KALISKY, Yehoshua; P.O. Bax 9001, 84190 Beer-Sheva *162162*

(IL). ZHANG, Jiamin; 1715 Pheasant Hollow Drive,

5 A corems. o e ot & e ' T

ment 203, 1680 North Phillippi, Boise, 83706 (US).

WOLPERDINGER, Markus; North Wilmot Road

#307, Tucson, AZ 85711 (USY

West Los Altos Road, Tucson, AZ 85704 (US). *G00002*

(54) Title: DIODE LASER-PUMPED AND LINEAR CAVITY SYSTEMS FOR GAS DETECTION VIA INTRACAVITY LASER
SPECTROSCOPY

10

- Y 611

O §O =N

8<

(57) Abstract
. " Contaminants are detected at concentrations below 1 part-per-million and extending to a level approaching 1 part-per-trillion by using
intracavity laser spectroscopy (ILS) techniques. An optically-pumped solid-state (ILS laser) (500) is employed as a detector. The ILS laser

-| (500) comprises an ion-doped crystal (507) in a laser cavity (902) optically pumped by a pumping source (100). A gas sample containing

gascous contaminant species is placed inside the laser cavity (902) on one side of crystal (507). The ILS laser output signal is detected and

| enalyzed to identify the gaseous species (via its spectral signature). Gaseous species concentration can also be determined from the spectral

signawre. In one embodiment, the ILS laser (500) comprises an ion-doped crystal medium (507) which is pumped by a semiconductor
diode laser. In another embodiment, the LS laser (500) comprises an ion-doped crystal medium (507) in a linear cavity (902).
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(500) conprises an ion-doped crystal (507) in a laser cavity (902)
optically punped by a punping source (100). A gas sanpl e contai ni ng
gaseous contam nant species is placed inside the |aser cavity (902) on one
side of crystal (507). The ILS |l aser output signal is detected and

anal yzed to identify the gaseous species (via its spectral signature).
Gaseous species concentration can also be determ ned fromthe spectral
signature. In one enbodinment, the ILS | aser (500) conprises an ion-doped
crystal nmedium (507) which is punped by a sem conductor diode laser. In
anot her enbodi nent, the ILS |aser (500) conprises an ion-doped crystal
medi um (507) in a linear cavity (902).
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