L
View metadata, citation and similar papers at core.ac.uk brought to you by:: CORE

4

& SRICE S

ur

CFSTI PRICE(S) $

Hard copy (HC)

Microfiche (MF)

ff 653 July 65

provided by NASA Technical Reports Server

(ACCESSION NUMBER) (THRU} Akl

QY IX

(PAGES)

TN -3/ 75" A

(NASA CR OR TMX OR AD NUMBER) (CATEGORY)

FACILITY FORM 803

/. 00
20

LINE WIDTH AND INVERSION RATIO

OF IRON-DOPED RUTILE

One of the basic limits on the broadband performance of a TWM
is the line width of the active crystal used. To date only two
crystals have been employed in practical maser amplifiers,that is,
Ruby (Cr+3 © AL, 03) and Rutile (Cr™3 . mi 0,). Ruby has a distinct
advantage over Chromium doped rutile in that its line width is approxi-
mately twice that of rutiles 57 Me vs. 27 Mc.

3+

Recent jexperiments with iron-doped rutile (Fe> - Ti 02) have

shown that this material is excellent for broadband maser applications.
bptimum concentration studies have resulted in measured line widths of
60 Mc and inversion ratios in excess of 15:1. Figure 1 shows the
experimental data taken at a center frequency of 4.0 gec. The additional
tests teken at other frequencies produced the same line widths (60 Mc)
as the typical data given in Figure 1.

}Enversion ratios were also calculated from the gain and paramag-
netic absorption data taken over the frequency band of 2.9--4.1 gec.
TInversion ratios averaged better than 15:1 over the entire band;J
Table 1 gives the experimental inversion ratios for the data in
Figure 1. Table 2 shows the inversion ratioc data in the complete
2.9 to 4.1 gc band. Data from 3.5 gec to 3.8 gec was not tzken due
to unavailability of an appropriate pumping source. ;Net gains of

20 db per inch have been attaine@jwith this material which is suf-

ficient for broadband application.
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