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LT Laser Tube
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2F—FREILE—E K HeNe L—Y—

(392) =@ /e E L BMEIRENIEF RN E T ITFE B v OWE L IREFEROMAE DI L D& A
A) 2 WIFEEE 2 ZEl CEH17 4 — KRy 7 b e H VIR T 7 Fax—2 2 LTI T
—ZENT HOLWVINMAT L AL FEEH L TRy ET A ERERORSZar tr—)) [ZhoTIhb
DEBEMET D ZENTEET, 220, BMOHBENRTFIND DIETHFHR—ZADEERE S AT Lls 8D
EMERER 7 RIWE L — Y —CEEHT 7 r—va v 0RTHY, 29 Lk (LEflh) mbRzs N\—a— 2%
Y=l ECHEA SN EBOZL HeNe T2 —7 CIXR L THIZT A Z & idECL x 9,

(394) Zd X iz, A7 HeNe L—H—I3HATIEIH D AN, AR RIERIEN L < & D tho e &
el LT HIEFITM< o TWE T, BH—Hfite— FTEBRET 2 ARLICHAD IR L ESA T2, 645
BAPMELE ZINET, Z0OD 1 OOHEF, FYET A NOE—LRRIZHH 120X LEENnS
FHEN ATRE AR IRER AR E T D 2 L T, M X o id, AT LI A RSB AT L — b TR S
NTWET, 2D 2ODOKMEN O ORI, TNHED 1MOE—RIZL58W7 77U ¢ - ~Xm—dk
e L THEES D Z L2 3, 20k, WiFoMER (L—F—RkExxnur) CRUEEELE
FFOE— RN L —YP—HNEMHHFT20I+00 7 A U EABHLET,

(400) A7 a DX v T A N X1 o ZROMEE— MEEITRO LSRR AL TLL 9 (—EDHFELRRT
Thh EHA) ¢

1 | 632.8 nm

2 Il : : :
3 | | | |
4 | | | |
5 | | | |
6 | | | |
/ _m=13,542 -1 +0 +1

BE—FOWXE



IRATALILE
T(v)=

(1-A-RY
(1-Rry +4Rsin:(

2m.

Ly cos ()’j
=

H IR E K 2 R FR(Free Spectral Range)

ESR <

2nLcos @'

#1 &(finesse)
_ FSR
" FWHM
| IROVIAIEDBEBE
FSR
¥ / \ f \
s AR

IO DEE CRXYDHERER KY) https://slidesplayer.net/slide/11452946/

THO LD 2ODHDERENAA 7 —MOMBELVIXECH WD, =2 AL (L—F—KREKDOE—7
L Zu L DE—T)DNENRT - LTS IRU ETHD) ZEICHELTLEIY, (=& DJEfr
FHIITHEHBEBRLETRE, ZHUIBA 7222 LT, ) 24 OfELZH#ETHZLICL>T, 0O —7
WEREFICY 7 FLET (=X D 2 5OHEDOHOFNIERENZET 5720), ED72d, 1 DODOFIRMAN RN
SNTAAL DT A U ERETOE—7 LRIFHZRZA L5122V E9, 25 LTH—F— NEERELNET,
(405) =X DH A Fe—7 (=1, + 1RSI HIIMAD X EIRENTZAAL 7 A VR THIVE — 7 LA
RICERZ D2 &b H 0 ETR, ZNOLEHE LEE FR) Fr—V—HhcwEs3 2123A+57T7,

Net Cavity Modes Lasing Mode Etalon Modes OQutput
Gain Power
'l g1

i Neon Gain L 15 mW
-l e Curve
186 MHz - 10 mW
t Lasing - 5mW
}1  Threshold | /|

1/%

1 T T T T 11
n=2527646 109 -8 -7 -6-5

T
-4
Cavity Length (L)=80 cm -+ FWHM=~15GHz |=-

0 mw

o=

-3 -2 1 +0 +142+3 +4{+5 +6 +7 +8 +9+10 Optical
Frequency

Intracavity Etalon for Line Selection in a Single Mode HeNe Laser

E—{fET—F He-Ne L— ' —TO IR BIRD-HDXrEFARITAOY (RIRHR1ADHZERIR)

(408) Z ok, FIRICEIFAIAME—F) OHOKERL 30 mW O L —H—|ZHESWTWET, FxrET 4D



hico a2 MasZeid, $T0 GHz TOE—7 TR REZES Z e, (Zok
IREH TR IN 15 em 1ZEICH Y HBEHLTWDHIL—F—DF 2 —T NI 7 —OMIZED A—
AEHRTDIEZTOEISEFOVLERSH D Z EICHEL T XN, 7272, s RARZ GBI ETA L)
HEBEDEKRD (FED) A vz n AREORERNENE LRI DG TOHR, L—F—0RBIK L ET,
ZOFIE LTI, ¥¥vET A E—REZF U E— RR—HKTHHTOHR, DEVRXETFA L AI—TDOE—7
DHFLNL DT NCERFY ONET (EROFRA A v —T OTE L REE— ROMEREGREZ S8 T,
ZOLTH—E— FRIRETDFET LI L R0 HHOKET— FTOD3 mW RHORERTIE/AR<, 15mW
B1AOHBOH 27T TLES (EZOT A AEE3 0mW H /) HeNe L —H —DfitE— ROXZHR),
TH L EMINT D EFICETORENEEL, 0D, bbb ED 30mW BOHITEE RATFEE 720 |
HAID 5 03—k FOWARZ ZTRINTWVWETH, ZHUIHL L2 LV TEDr—20b LivERE A, (5]
FH7t : Harvey Rutt ##% (h.rutt@ecs.soton.ac.uk).)

R, NS He'Ne L—F— (372572 1 DO FAXF—EBE THHH 6328 nm & LTELMLNT
WDREOMTRIEL 9, He-Ne 74 > 7 —71% (632.8nm TiE) BLZ 1.5 GHz O A >3 Rig CTIER
BIZ Ry 77—k EnET, (Ry 77— R TIRT oNTT A v I —7 OIEITFRRE RICKF LET, 3,391
nm Ti&, [FAO 310MHz L7220 £9, )

Net Cavity Modes Lasing Modes Output
Gain Power
4 41
c . F2.0 mW
- oL ™ Neon Gain
750 MHz / Curve
’ 1.0 mW
Lasing
>1| Threshold / \
1 0.0 mW
<1 Polarized 0°
¥ Polarized 90°
I I I | I I O R | o
n=632,111 -2 -1 0 +1 +2 +3 Frept:;ic
Cavity Length (L)=20 cm -+ FWHM =15 GHz = R

Longitudinal Modes of Typical Random Polarized 3 mVW HeNe Laser

632.8nm 3mW 54 L{g St HeNe L—HF—D#EE—F (£ {E1E:1.5GHz)



Net Cavity Modes Lasing Modes Output

Gain Power
'y b1l

c
- o Neon Gain -F0.50 mW
438 MHz Curve
* Lasi -0.25 m\W
asing
>1'|Threshold | /] N
1 0.00 mW
<1 Polarized 0°
* Polarized 90°
T T T T T I Optical -
n=446,487 -2 -1 0 +1 +2 e Freptﬁwc
Cavity Length (L)=34 cm +| FWHM =~675 MHz = aneney
[— LBW = ~900 MHz —»

Longitudinal Modes of Random Polarized
1T mW IR (1,523 nm) HeNe Laser Tube with Magnets

1,523nm 1mW 524 LRIt HeNe L—H—D#EE—F (3 {E1E:675MHz)

(420) #A) 7 L —HF— B 21 30 cm O L—HF—TiX, #E— K (Hte— ) 135 500 MHz #2578 S 4L
F9, @E. 2AKPIEROWE—F (HEE—F) PEEEZBEL, FZE L0 HREENMMOLIZoN T,
2ARDE— R (X —TOHLEREZE A THIRBICHFET D) 223 ARDOE—F (1 RKIHFOfOM < Tiod
2R VIR LB, @o< 0 & LIEEBNRHAESP ERE L TAELET, KVEVL—F—T
E, E— RORBUT S HITHY . ZELLRWVIRY HAEEN S HICKEL RV ES, LarL, 10KRDE—F
EEDITITRWVWERD He-Ne L—HF—0ME L 720 | A H0E— RNAVNIER: LT 1.5 GHz OflE Li27z
IR D Z L2 0 £797,

Net Cavity Modes Lasing Modes Output
Gain Power
i 1
£
2L Neon Gain -5.0 mW
L — Curve 4.0 m\W
* 186 MH=z - 3.0 m\W
- 2.0 m\W
Lasing
=1 -1.0 m\W
Threshold
1 / A \ 0.0 mW
<1 Polarized 0°
v Polarized 90°
I I I 1 I 1 I 1 I I I 1 I 1 I 1 IT 1 I 1 | L I I O . I —
nN=2,528445 10-9 -8 -7 -6 -5 -4 -3 -2 -1 +0 +1+2 +3 +4|45 +6 +7 +8 +9+10 Frept:;c
Cavity Length (L)=80 cm = FWHM=~15 GHz |« SRl

Longitudinal Modes of Typical Random Polarized 30 mW HeNe Laser

632.8nm 30mW S48 LRIt HeNe L—H—D#itE—F (£ {EIE:1.5GHz)

TV a—AX =7 4 RSN TV 2 —AX —REFil/2WZEAED He'Ne L—H—37 ¥ AR E
R0 BEET A — NI AEICEAMR E R AHA R H Y £9,  (BEITARNE L. 20850 632.8nm LISt



D ETHEMT 5 HeNe L—F—IZONWTEHLT LY TUIELT, 2O FORO LS ICHATEILELH
v EF,)

— DM # 2 EAL HeNe L —H —ZH—HtE — F Tl 2 ARKOET— K2 L, BEIZEND 2 KDE— R
ZRRIE DO HOED DRIFRICIR D X 9 IZhix £, 2FE V. Wl L& bFREOH LN S0 0E— REREZ RS Z
IRV ET, TN DLREATHRGTOE—LEZGVEET . Wt —2 AT Y v X =R 2 REGHEL £,

(51 Hi5t : Sam Goldwasser)
Lasing Output
Doppler-Broadened Power Curve
Mean Gain Curve AP Sh”
RN Lasing
/% \ Threshold

/ N\

cin-1)/2L e(n2L e 121 22l F

Lasing Mode Power

Component Legend:

BS Beam Sampler
EA  Error Amplifier
FN  Feedback Network

HTR Heater

LT Laser Tube (Pors)

PA  Preamp Cutput
Beam

PBS Polarizing Beam Splitter
PD  Photodiode
PO Polarizer

Dual-Mode Stabilized Single-Frequency HeNe Laser
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