AD~756 743

REPLY TO 'COMMENT ON 'LUMINESCENCE FROM
LiNbO3' !

A. Hordvik, et al

Air Force Cambridge Research Laboratories
L. G. Hanscom Field, Massachusetts

7 August 1972

DISTRIBUTED BY:

eaa!ehuinfe se
U. S. BEPARTINENT OF COMBERCE
5285 Port Royal Road, Springfield Va. 22151




- Best
Available
Copy




Ly

TR uriry C?MS&{:C { D
T D

T .. DOCUMENT CONYROL DATA - K%

] N (Sc;arizj classification of title, b;dy:o[ abstract and indexing annotation must be eatered when the overall report is class-fred)

© 4 ORIGIHATING ACTIVITY (Coiporate aithor) 20. REPORT SECURITY CLASSIFICATION
Adr Force Cambridge Research Laboratories (OPL) Unclassified

1. L.G. Hanscom Field

" “1Bedford, Massachusetts 01730

20, GROUP

;g.‘! REPORT TITLE . -

J#REPLY TO "COMMENT ON 'LUMINESCENCE FROM LiNbOg' "

4. DESCRIPTIVE NOTES {Type of 7eport and inclusive dutes)

Scientific, . . Interim., .
°s. AUTHORIS) (First name, midile initial, last name)

A, Hordvik
H. Schlossberg

6. REPORT DATE 7a. TOTAL NO. OF PAGES 7b "NO. OF REFS
16 Februairy 1973 4

8a. CONTRACT OR GRANT NO. 9c. ORIGINATOR'S REPORT NUMBER(S)

: AFCRL-TR-73-0103
b. PROJECT, TASK, %woRK UNIT NoS. 56340602
¢, DOD ELEMENT 61102F
9b, &’;‘.’g%?ﬁﬁ&%?&#)”s’ (Any other numbers that may be

d. DOD SUBELEMENT 881300
10. PISTRIBUTION STATEMENT -

Approved for public release; distribution unlimited.

11, SUPPLEMENTARY NOTES 12 SPONSORING RILITARY ACTIVITY
Reprinted from J.Appl. Phys., Vol, 44, Air Force Cambridge Research
\No. 1, Jan 73, p. 509. Laboratories (OPL)

L.G. Hanscom Field

Bedford, Massachusetts 01730

13. ABSTRACT

It is shown that the luminescence from LiNbOg reported earlier (»Appl.. Phys.
Lett,- 20; 197 {1972) is due toa small amount (less than 1 ppm) of chromium

. Yy
impurities,

Reproduced by

NATIONAL TECHNICAL
INFORMATION SERVICE

U S Deportment of Commerce
s S:)‘:lngﬂold YA 22158

KEYWORDS: Littrium niobate, Cr-impurity, Luminescence




_ r-v-m_ tvwa @'%

‘.' Litaiw 0 - 6

Reply to “Commant on ‘Luminsscencs fmm Ls?é%z“ L

A. Hordvik and H. Schiossberg

Air Force Cambridge Research Laboratories, Bedford, Messechusam 071730-

{Recoived 7 August 1972}

The authors appreciate Class’s interest in their pa-
pev,? ? and they apologize for not referring: tc hisarti-
cle’® ard that of Burns-éf «i.*

A

ﬁd’ There is a discrepaucy between the peak wavelength
observed by Glass® (9350 A), Burns ef al.,* (9200 ) and

N the authors (8400 &), but as suggested by-Glass in his

@ comment, this discrepancy could be caused by differ-
ences in the spectral response of the various detection.

: systems. To check whether this was the case; a sample
!ﬁ of Cr-uoped LiNbO, containing 0,015% Cr by weight
i\e (425 ppm) was tested in our experimental setup. The

spectral content of the luminescence from this doped
g sample was found to be identical with the luminescerce

from our undoped samples except for a relatively lower
ﬂ oufput below 8000 A. This latter discrepancy could be

due to aksorption of the luminescence in the doped sam-

ple. The output from the doped sample was 600700

times larger than from cur undoped sample. It thus

appears that the chserved luminescence is indeed caused
by Cr.

The spectral sensitivity of the detection system has been
determined using a commercial spectraiirradiance
source. When the luminescence output spectrum is cor-
rected against the spectral calibration curve, the peak
output occurs at 8700 A

It is tnown that the Li,CO, used as starting material for
our rystals contained 1 ppm Cr. An impurity analysis
using einission speetroscopy, has heen made of one of
our undop :d samples. But with a lower detectivity of

1 ppm, ru Cr could be detected. This is consistent with
the measured ratio of lmaincscence power between the
doped and undoped samples which indf :ates a Cr contant
of less than 1 ppm in the undoped san ple.

509 J. Appi. Phys., Vol &4, Ko, 1, Jenusry 1873

~

Since our paper wag publiﬂze“, -the lumi,nescence from
Lin‘bos has been studied usin izser pump sources at
41730, 5320, 5620 and 6590 f in addition to the ruby
wavelength. The spoctral content cl'the luminescence is
the same for all these !requencies_ hdxcaﬂng that the
lummescence is caused by an ‘impurily. Further, the
variation® in ocutput-with various pump-wavelengiths and

polarizations is in qualitive agreersent with the absorp- -

ton Bpectrem found by Glass.> -~

As discussed in our. panar2 there are-similarities in the
temperature- depondence between ‘the observed lumines-
cence and the optical damage indicatirg a possible con-

- nection between the two phenomzna. Further, no lumi-

nescence was observed in Ba,l{, Nb,O,, whare the opti-
cal damage phenome on is much less prevalent than in
LiNbO,, nor in proustite which does not show optical
damage. But the unpublished experiments referred to
by Glass showing that the Cr® ion concentration have no
effect on indox damage sugge chat the similarities be-
tween the index damage and the luminescence are coin-
cidental rather than real.

The authors are very grateful to Dr, G .ass for suppiy-~
ing the crystal including the measuremant of Cy concen-
tration, The emission spectroscopy wa ' performed by
L. Fitzgerald, Air Force C.mbridge Re-earen
Laboratory.
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