REPORT DOCUMENTATION PAGE
,

_

,

AGENCY USE ONLY

I

ojwe No pM
oA 1

I

K PORT ()A?[

m'1 , 0 IZ

1,

'i'.

RIPORT TYPE

AND OA1 COVEIIED

-

S FUNO4NG NUMIIRS

4 TITL*E
AND SUBTITLE

Growth of Third-aruonic Signal in Optical Class Fibre

TA2101-FI-72

6 AUTHOR(Si

D
i

Ulf &rterberg
7 PER1ORMING ORGANIZA,,rN NAMt{S) AND AODRESS([S)
lIJ

PERFORMING
RGANIHATION
REPORT NUMBER

l

Frank J. Seller Research Laboratory
SAl Mademy CO 80640-6528

C4

9. SPONSORING

FSJAL-JR-90-0002

MON!TORING AGENCY NAME(S) AND AOI)AESS(iS)

10 SPONSORING MONITORING
AGENCY REPORT NUMBER

N/A

N/A

11. SUPPLEMENTARY NTS

N/A
IiA. DISTRIBUTION AVAILABILITY STATEMENT

12b. DISTRIBUTION CODE

Distribution Unlimited

N/A

*ABSTRACT (N..aimuflt 200 words)

ilapid
grovth vith time of the third-harmonic signal In optical glass fibres,

illuminated vith 10kV peak pover pulses from A NdYAG lasers has been observed.
Broadband fluores.enc
detected.
U 0

from the third-harmonic signal around 420

Va also
wa

D TC.

-..

ELECTE

190
82

MAR

14

WIIa z;
0

a

su;c
.. .
14.

.

01.

.0

UBJET TEMS

W=

5. NUMB'ERI OF PAGES

Optical f1bresi-ionlinear optics optics, glass
.
f.

2
16 . ,WE
CODE

17. SECURITY CLASSIFICATION

20. LMTATIN OF ABSTRACT

I

OF REPORT

UNCLASSIFIED
NSN 7540-01-290-5500

18. SECURITY CLASSIFICATION

OF THIS PAGE

UNCLASSIFIED

19.

SECURITY CLASSIFICATION

OF ABSTRACT

,UNCLASSIID

NONE
Standard Form 29 (Rev 2-89)
Preqtie

d by ANSI Sid ZW.-1S

INR

kGENERA

N$ OR COMELETINGS S932._

.

The Report Documentation Page (ROP) is used in announcing and cataloging reports. It isImportant
that this information be conlsistent with the rest of the report, particularly the cover and title page.
Initructions for filling in each block of the form follow it is important to stay wthin the M,s to meet
optkalscanning requirements.
Block 1

Mc s Ol~ry blank)
Block 12a. Disti9nlAvaiI&Wbi1Xt Stats~ga
publice availability or limitations. Cite any
dteoenotes
3-illpublcaton
Mock2.
Stoc
~ Da!2.12pr
' ~.il pbliatio ~~te
availability to the public. Enter additional
includi ig day, nionth~ oini yeair, if avallable (e'9L 1
limitations or special markings in all capitals (e.g.
Jan 88). Must citei lea~st the ye)r,
NOFORN, REL. ITAR),
Block 3. !IpfqktpotndRs
Ltc -gq.4heatehevrt
S &-etherr epnrt , irn Iij, drial.
t _W
applicable, enter inclusie re~port dx~es e q 10
Jun~7-O
~)DOE un
Block 4. Title and Subtitle Atitle is,taken from
the part of the report that pra~ide~o the most
meaning ful and com plete i niormition When a
report isprepared in more than one volume.,lc
repeat the primary title. addf volume number, and
include subtitle for the specific volume On
classified documents enter the title classification
iparentheses.
BlockS5. Funding M~ts To include contract
and grantnumbers; may include program
element number(s), project number(s). task
number(s), and work unit number(s). Use the
following labels:
C
G
PE

-

Contract
Grant
Program
Element

PR
TA
WU

-Pro'ect
-Task

Unit
Accession No.

-Work

Block 6. Authors) Name(s) of person(s)
responsible for writing the report, performing
the research, or credited with the contert of the
report, If iditor or compiler, this should follow
the namei.
Block 7. PefrigOgnzto
aes
~~res~es. Slf-eplaator.

DOD
~

~
NASA
NTIS

See DoDD 5230.24, *Distribution
Statements on Technical
neW

See authorities.
See Handbook NHa 2200-2.
blank.

-Leave

2.Dsrbto 2A
Blclb.DtibtoCde
DD-Laebak
DOE - Ee blanktiutoncteore
from the Standard Distribution for
Untlassified Scientific and Technical
Reports,
NASA - Leave blank.
NTIS -Leave blank.
Stock 13. btrt lnlude-abtf(1Me1x;,-um
200 wordsj factualsummary of the most
Significant inforraation contained in the report.
Block-14. Subject Terms. Keywords or phrase
identifying major subjects Inth report.

Block I S. Number of Pae. Enter the total
number of pages.

n

Block S. Performing Organization Reocirt

Mock 16. Price Code. Enter appropriate price
code (NT7S only),

Nu~f Enter the unique alphanumeric report
number(s) assigned by the organization
performing the report

Blocks 17. ,19. Security Classifictos Self_
explanatory. Enter U.S. Security-aassifiction.in

lock 9. Soonsorini:Nonitoringo A i

amj

and Address(es). Self-explanatory.
Block 10. $SoonsoringlIVonitoringAgency
iet Number. (if known)

Block 11. Suppilementary Notes. Enter
iformation not indited elsewhere such as:
Pepared in cooperation with ...; Trans. of ...; To be
pblised in.... When a report isrevised, include

astatemnt whether the new report supersedes
orsplmnsthe older report.

accordance with U.S. Security Regulations (i.e.,
UNCLASSIFIED). If form contains classified
information, Stamp classification on-the top and
bottom of the page.

Block 20. Limitation of Abstrct This block must
be completed to assign a limitation-io the
abstract. Enter either UL (unlimited) or SAR (same
as report). An entry in this block isnecessary if
the abstract isto be limited. If blank, the abstract
isassumed to be unlimited.
Standar F"r

Mi WocMwe. 2-011)

YJSftL-J'T. Al-0002
GROWTH OF THIFRO-HARMVONIC SIGNAL IN
OPTICAL GLASS FIORE
Irdexim tems 0,rkl f. N motwvij p~ .G
apo 141s Abres. Ied
%'Ith 10kW peak po-t
pulse (MMrn
ANJ YA(G last. W bMe obertyed 111(adbnd
tuOMRCsent frM the IMM-d1hArnk 11$111 arOUnd 4'011M
W413sodleccd.to

For mo i fibres the Sitsignal strtd g0r$ow
im fdAtly,
growth rAtts r the SO( signal$ for diflrcrt Iengthi Or this
optical Wibe can be seco in Fill. I of Refeence A.For appox.
imtl 10', or the s investigated. tht TH signal startd
Xrow expisntlally. with time It. 4)

Eficient W*Mod-1har11MonC generatin (StAG) has been
observed In optical fibres.%The most slinificanit part or this
Observation is (hat thc Amount *I.SH light Is very small to
begin with (due to the Amorphous nature of glass) but with
time, as the fibre is illuminated with inltense laser light at
4 w1O6pm, the S1t signal 3rows. What is believed to happen
during this 'preparation stage Is that a periodic xl~ nonlin.
cthfiy is established Inthe fibre. The periodicity is Important
for phase-matching. A good review of SIMG in optical fibres
can be found In Rcfcrcnzc 2.1%ticroscopically what is going on
during the preparation is still very unclear. In this lettr it isI-o
reported that for optical fibres which show tfficient SIMG
occasionally the thlrd-1ha'roliC (11) Signal can SrOW eXpo.
nenllily with time at the expense of the S)I Signal.
Our experimetnts were performed with a Q-swithcd
(12001z) and mode-locked (76011,1z) Nd: YAG liter
(Quantronix 416). Peak powers between I and 20kW were
launched into the optical fibre. The fibre used had a core
diameter of d1= S'3jum, A -30-0037 and a 1-3 1111% phosphor.
ous content in the Cort And cladding. The MIR dopant in the
core was GeO..SsinlInfbe
Optical fibre lengths or 5S3c-cm were se.The output of
the fibre was direcd Into
-Iichromator (Jarel..Ash,
model 324991 in coniuneWir
an Optical mutichannel
an3lyser (ONIA) (ECG.G mvL 'AC.14WQ and a detector
1420 with an intensified incar Fho:tlodc army). A typical
spectrum isdisplayed in Fig. I. To exwclude any contribution
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from the strong infra-rcd (IR) light at AL
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blckighe fltes cch hd u01
and :r120%' transmission
transmi~ion for 4 - 0S532pm (2wu)
for A- 0-353jpm (3w). A spectrum such as the one in Fig. I
was recorded with an integration time of 2s, a sensitivity or
=15phoonsicount and a spectral resolution of zt 6A. The
peak around 420pmn is belitved to be due to 0wrsec from
the TB signal; this peak has been observed by othtrs.)
Ito.measuremcrts
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nial, oweith time cswe
the
nTa wit tied the SH sin rew
slintear grwhe
nd Pthe
TM Ini wae hstarte
sgwlpenv to gro
tially with time. The saturation leve (or the TH signal was
comparable to the saturation level for the SH signal 'rV this
particular length o~f ibre.
TB signal grew to uPProximately 60 times its Original
value. This inecse -An be due to growth of the real part of
ihe third-ordtr sukceptibility. In increase of the cohetrece
length or both. lIfthe Increase could tt solely accounted to, by
jin increase in the third-order Susceptibility- an increase Or a
factor of I I in the apectraiI Width of the forndametal beam
ihiald be detected, assuming X11() W"-W.1) V1"~3W. w,
w, is)) Improving our spectral reolution to :g I we could
detect no change in spectral width of the fundamental beam
before and nfter the growth of the TH signal. Obviously, more
have to be performed before It is known what
causes the TH Signal to SrOWIn conclusion. we report a 60 times increase of the TB
signal with time in an optical glass fibre.
Fg

LAWAM4UY,

2C3

MC XC0

ANOWSOV,
4 Moo*(2Z-25)
_*_L__

!00
E60
X0
4C
waeent,_m=

Fit. I Spectruniftof 30csn-long ianprepued piece of ibre. 1lluminaed
with llgh:wu a 1-064 pm. IOLAV peAk power

U. OSTERBERG

4

ATI)OeM

N. (BCown

A.v., and

a..

University):

ta

communitiont;

eRaovsitu. o. T.: Sue'. Phys. DokI.. 1913. 23,

KJCAMUTSH.

C. 6S17uaao. U-, STIGLAN4 0. 1-

Lurrcs, j. w. RoTGz 1. R, and wsoase r. r.: 'Study of the length
dependtnee of frequency-doubled light in opitcal fibers'. Opt.
Cowman-. accepted for publication

loth Xorenmbr 1P99

26018

Frank J. Sei Research Laboratory903

104

.

C

Refretes
ilrxisAo. u. and wxcuus, w.: *y law pumpe by
ber,
Nd :YAG lase pultes fmeuuencydoubled in a glass optit fi1
Opt. Let I . 11. ,S S
*Scoandharmonk lgeneration inoptical llbers'. Proc
2 sOLLi. it.Ms.:
Erict summer school innonlinar opiics, l7th-21:h July 19"9

ice -I

20

2a

...

0

ELECTRONICS LETTERS

18th January 1990

Vol. 26 No. 2

