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Research of structure and technology for multi-wavelength He-Ne laser
YU Shusheng, LI Qingguo, DU Longlong, ZHANG Lei
(Shanghai Insitute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)

Abstract Five laser lines corresponding to the vavelengths : 633 nm, 612 nm, 604
nm, 594 nm and 543 nm have been obtained respectively from a one meter discharged He-
Ne laser with an external wide band refletor and half prism wavelength selector. The
research presents an experiment basis Qf designing an all internal cavity green He- Ne
laser.
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T_ab!é 1 Gain ratios for He-Na lines with respect to 633 nm

Spontaneous Emission Summed spontaneous Estimated gain ratio
Transition A (nm) céefficient Transition emission coefficient 38, = 2P,
A (105~ A (105s71) 38, = 2P,
38, — 2P, 730 0. 48 2P, — 3,8 87.9 1/8
38, = 2P, 640 0. 57 2P, —+ >3\8 116.6 1/5
28, — 2P; 635 0.70 2P;— 218 61.7 1/8
38, — 2P, 633 6. 56 2P+ 218 51.7 1
38, = 2P 629 1. 35 2P; — EIS 53.3 J/’5
38; — 2P; 612 1. 28 2P;— 218 53.6 1/5
38 = 2P; 604 0. 68 _ 2P, — 18 49.3 1/10
38, = 2P, 594 0. 56 2Py —= 318 41. 2 1/15
38, = 2P, 588 2Py — EIS 43.3
38, = 2Py, 543 0. 59 2P, — 218 33.6 1/17
Table 2 Gains of He-Ne laser relative transitions

Transition Wavelength (nm) Gain (db/m)

38, = 2P, 633 0.5

28, = 2P, 1152 . 0.4

38, = 3P, 3391 22.0

Table 3 Weight and life times of He-Ne laser relative levels

Energy level 28, 28, 28, 28 3§, 2P, — 2Py P, 3Py 3Py

Weight 3 1 3 5 3 1,3,1,5,8,5,3,5,7,1 1 5 1

Lifetime (107°S) 96 159 g8 110 20 15~24 64 9.8 65
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ARBANREELAER — LER . RAAF —TRES. Flt, FEREFERT R
R ARBEELNREGHLI A ERQERFHIFRA G BERTFHBEARTRELR
. # 1PV AGHARTIHERENERES LB HEABCHEK X TRERAMBBER.FK
ER/MES W RS 633 nm M3 REAHE. R 2 GHEREEH/ME SRR RE. &
# 1B, 7E 38—~ 2P /) O M RERY BRI » 2P REER B 1 5. 09 B RS R BB/ B, 7E 2P
HIFREL T, 2P0 RER ERBEEZ BB T, X FEAH B ROE L REREPRL T EON s REZR T FF
X g3, BALET R A B ML RER BB THUH woy s HRELRF M AN A BOE T RER AR FHL A
ney BELR T I BEDR 020 A BN 00 F N = ML TR ERIRMFH
' tﬂﬂ:ﬂa_ﬂz(gafgz>>0 (1)
EIJ wy = (9’31-'2/9273)%52 (2)
H 3R 30 44 A BUE , RATAT AT, % 38, — 2P, (633 nm)BELR , ws = wo (BI B (BT (B
3| 35, 5 2P, RELR LR FROARSE) BLRESCBUR FHUR 4% 3 38, — 3P, (3. 39 pm), B {iE wy =
Vows, WHREL B H% AHRT 382 — 2Py (543 nm), W 35 F| 3 fFLL B/ W, (BN B fir i &) Py S A B
3S: RER LHVRL TRV BMA T 2P0 REG B FHA 3 f5LL ) A BERFe A, 543 nm i
AR, B 00 b TR RIS R A A A, B R e TR R BN THFERER
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HBH 1.7 mm, BB N 400 mm, B4 K 480 mm, 2 B FINLE S 30400, M R B
1 m, B E A0 ES A B O LA ES A B AR 0 Ko, 301 3. 39 um 55 633 nm, B AT X3 612 nm
RLLERS . AT 612 nm GO R W 0. 4~0. 6% B, 612 nm iy HH AT K | mW K4,
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f T A4 1 Sh B OB K A O Eh T B R T A PR TE ZE RS T B 05 e, e o
SRR, 7 He' 5 Ne® Hfily 5+ 1~7 + 1, RS R HI7E pd = 478. 8 mm » Pa £ 4.
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Fig. 1 Schematic diagrams of half intra-cavity He-He lasers with plat mirror (a) ; with half prism reflector (b)
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WP R R ERSTHDERAEZ T — & HOEE B B8, B3 R S R X vl [ i 3
B RE » AT LA R A AR X B 15 e o R 2 Ay B R e [VT T R A BT — B A IR B AR G A
FREE IR . R R, AT E A TR L RO T R B PR, BT DA RS R
AREFREN . BOCESMmME 2 FrR. BOCERAEKER 1 m, MERHEHELZH 3m,
R 2 3% 543 nm BRI (T M 34°24° ), BT HEME EAKH O L, B He-Ne 633
nm JEEEHE T RT3k (B 2 RIE 8B BEXT e Rl Be#2 , 5 82 B X4 HE B B A I A<, X B M R AL
B, A UFR O RARFRGHEXFEH, B TREATEEFR, —RAEEARITHEK
KR % .
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Fig. 2 Capilary He-Ne laser with side electrode
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- 3P REMM BB, E—ENNBKETI LSRN . Bk, Exa®srmIEs S8
%, LA 3. 39 um #r . FIBTRBERE G S P2 FF, 7E 633 nm | 543 nm M A EBFEEH 10
nm 1.6 24, ERMMME T AR|EA B, RAZXMERX, RINBBNLEF KNI 5 &
R BMET . FRTRTRA.

Table 4
Wavelength (nm) Transitions Qutput power (mW)
633 (red) 38, — 2P, 20
612 (orange red) 38; — 2P L7
604 (orange yellow) 35, = 2P 0.5
594 (yellow) 38— 2P, 0.3
543 (green) 38, — 2Py 0.1
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