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of their lines and to fundamental thermal noise. Accuracy
of the order of one part in 10 for a short time are the limits
shown for time standards synchronized with microwave ab-
sorption in ammonia or resonances in molecular or atomic
beams. Smaller fractional errors over longer periods of time
will be possible.

[370] United States sharpens its time standard.

Product Engineering, 28(18): 16; November 4, 1957,
A news item about two types of atomic clock (one is am-
monia, the other, cesium) time standards undergoing tests
at the National Bureau of Standards.

[371] Vasnieva, G. A., Grigoriants, V. V., Zhabatinski, M. E.,

[372

Klyshko, D. N., Sverdlov, . L., and Sverchkov, E. 1.

Molecular frequency standard (In English).

Radio Engineering and Electronics, 3(4): 167-168; 1958. Also

in Radiotekhnika i Elekironika, 3(4): 569-570; April, 1958 (In

Russian).
Describes a circuit for determining the value of the fre-
quency of a quartz oscillator by means of a molecular oscil-
lator, with an error not exceeding 1079 of the nominal value.
A telephone receiver is used to tune in conjunction with a
cathode ray tube.

Zacharias, J. R., Yates, J. G., and Haun, R. D. Jr.

An atomic frequency standard.

1955 IRE CONVENTION RECORD, (pt. 10): 180.
Presents abstract of a report. The system uses a cesium
beam involving resonant cavities in which either absorption
or stimulated emission by the atoms of the beam takes place.
An accuracy of one part in 1014 is expected over long peri-
ods.

Miscellaneous Items

[373] Alsop, L. E., Giordmaine, J. A., Mayer, C. R., and Townes,

C. H.
Observations using a maser radiometer at 3-cm wavelength.
Astronomical Journal, 63: 301; September, 1958,

Abstract unavailable.

[375]
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[377]
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sources, both celestial and man-made, and their relation to
masers.

Fain, V. M.

Saturation effect in a system with three energy levels (In

English).

Soviet Physics JETP, 33:991-995; May, 1958, Also in Zhurnal

Eksperimentalnoi i Teoreticheskoi Fiziki, 33: 1290~1294; No-

vember, 1957 (In Russian).

The effect of a high-frequency alternating field with given
harmonics on a system with three energy levels is analyzed
mathematically. Gives expressions, applicable to maser
operations, for dielectric constant or permeability.

Feyman, R. P., Vernon, F. L., Jr., and Hellwarth, R, W,

Geometrical representation of the Schrédinger equation for

solving maser problems.

Journal of Applied Physics, 28(1): 49-52; January, 1957.
Resonance behavior of a quantum system using only a pair
of energy levels is described in a simple rigorous geometrical
picture. With this system it is possible to analyze various
maser-type devices.

Goudet, G.

Report of advance in microwave theory and techniques in

Western Europe—1938,

IRE TRANSACTIONS ON MICROWAVE THEORY AND TECH-

NIQUES, MTT-7(3): 327-330; July, 1959.

Includes references to three French articles on quantum-
mechanical amplifiers.

Siegman, A. E., and Morris, R. J.

Proposal for a “staircase” maser.

Physical Review Letters, 2(7): 302-303; April, 1959.

Proposes using the phenomenonof inversionbyadiabatic fast
passage of a single electron-spin resonance transition in a
multilevel system. Operating points, at which two suc-
cessive inversions can be performed by the sanie pump oscil-
lator in a single sweep of the dc magnetic field, can be found
in common maser materials.

[379] Weiss, M. T.

Quantum derivation of energy relations analogous to those for

nonlinear reactances.

PROCEEDINGS OF THE IRE, 45(7): 1012--1013; July 1, 1957,
Points out that the Manley-Rowe relations are almost self-
evident in a quantum-mechanical system. Energy relations
are fully developed on this basis and are shown to be par-
ticularly significant in analyzing multilevel solid-state
masers,

IV. AuthHor INDEX

[374] Ewen, H. [.
A thermodynamic analysis of maser systems.
Microwave Journal, 2(3): 41-46; March, 1959.

Points out the role masers have and will have in radio

astronomy. A thermodynamic approach to system analysis

is introduced. There is a discussion of extraterrestrial noise
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Correction

Leo Young, the author of “Tables for Cascaded Ho-
mogeneous Quarter-Wave Transformers,” which ap-
peared on pages 233-237 in the April, 1959 issue of these
TRrANSACTIONS, has requested that the following revi-
sions be made in his paper.

The values of Z; and Z, for the four-section (n=4)
transformers given in Tables IV to XIII are not quite
optimum. In computing them, the positive roots of the
fourth degree Tchebycheff polynomial were erroneous-
ly taken as 3(1+1/+/2) instead of [5(14+1/+/2) V2. The
effect of this is to reduce the bandwidth by approxi-
mately the ratio of the incorrect to the correct outer
roots, that is, by a factor [3(1+1/+/2)]2=0.924. At
the same time, the match is improved near the center of

the band.

Twenty representative four-section transformers were
analyzed numerically. The bandwidth reduction ap-
peared to be independent of R, and was about 1/15 be-
low the greatest possible bandwidth for the maximum
VSWR specified in Table II1. For instance, the stated
60 per cent four-section transformers (Table X) had
only 56 per cent bandwidth; and the stated 120 per cent
four-section transformers {Table X1II) had only 112 per
cent bandwidth, for the VSWR claimed in Table I11.

New tables for four-section transformers were com-
puted and are appended. These have been checked out
by numerical analysis of representative cases.

Various two- and three-section transformers given in
my original tables were also checked by numerical anal-
ysis, and found to give the predicted frequency response.

Four-SECcTION QUARTER-WAVE TRANSFORMERS

Tmpedance Maximally Flat Bandwidth=0.10 Bandwidth =0.20 Bandwidth =0.30
Zy Zs Zy Zs 71 Z3 A Za
1.00 1.00000  1.00000 1.00000  1.00000 1.00000  1.00000 1.00000  1.00000
125 1.01405  1.07223 1.01414  1.07232 1.01440  1.07260 1.01486  1.07306
1150 1.02570 113512 1.02586  1.13530 1.02635  1.13584 1102719 1.13673
1.75 1.03568  1.19120 1.03501  1.19146 1.03659  1.19224 1.03777  1.19351
2.00 1104444 1.24206 1.04473  1.24230 1.04558  1.24340 1.04706  1.24508
2.50 1105033 1.33204 1.05072  1.33252 1.06088  1.33396 1.06287  1.33636
3.00 1.07176  1.41051 1.07223  1.41113 1.07364  1.41206 1.07607  1.41603
4.00 1.00190  1.54417 1.00250  1.54503 1.00435  1.54760 1.09752  1.55190
5.00 1.10801  1.65686 1.10873  1.65794 1111003 1.66118 1111472 1.66660
6.00 1012153 1.75529 1.12235  1.73657 1012486 1.76043 1.12017  1.76689
8.00 1.14356  1.92323 1.14455  1.92490 1.14758  1.92990 1.15279  1.93828
10.00 1116120 206509 1116242 2.06710 1:16588  2.07315 1117184  2.08328
12.50 1:17961  2.21803 1118000 2.22044 1.18483 222770 1.10160  2.23985
15.00 1.19506 2.35186 1.19648 2.35465 1.20082 2.306303 1.20829 2.37706
17.50 1.20847  2.47169 1121001 247483 1121471 2.48426 1.22281  2.50007
20.00 1.22035  2.58072 1122200  2.58419 1.22703  2.59463 1.23571  2.61213
25.00 1124078 2.77447 124262 2.77857 1124824 2179080 1125705 281154
30.00 1.25803  2.94423 1.26004  2.94891 1126618 2.96299 1.27679  2.98650
40100 1128632 3.2310 1.28862  3.24067 1120564 3.25798 1.30781  3.28008
50.00 1.30020  3.48136 1.31174  3.48809 1.31053  3.50835 1.33302 354228
60.00 1.32853  3.69752 1.33120 370517 1.33074 372816 1135440 3.76669
80.00 1.36025 406810 1136338 4.07741 1.37207 4 10544 1.38065  4.15241
100.00 1.38591  4.38263 1.38036  4.39348 1130002 4.42610 1.41832  4.48078




