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Twe S-band maser sa;ate’ms with 1}{;1:11(1&*71( mpaf noise temperatures nf J K
have been. supplied to the Deep Space Network. These masers will be used on 64-m

antennas at x'}u;; ngr'? Stations 14 and 43 to meet
Mercury { MV AMT3} mission, The masers use ¢ new shortened and

CAMariner Vienus;

special requirements of the

~cooled signal input transmission line to reduce noise and are equipped with super-
conducting maznets to provide the best possible stability performance.

i §mmdm:mn

%;h vn% .w;xzm*mmf\ for the \Lm’n r Venus: Mercury
mission showed i need for S-band masers with improved
sensitivity and stability characteristios. Two new systems
for DSSs I and 43 have been built in response to these

x‘mm!"mm Hfﬁ mi Be muaser systeoms !jz'i\.’i,“ 1WA s?mrt(%m*d ﬂﬂd

cooled input transmission lines. which reduce the noise
ifk‘mpw:ﬁmv as compared to previous syvstems. Supercon-
Cduacting o
1

“and group z% lav stubility. Optimum muaser performance

is ”Aunmram it 2283 \‘EH;* the maser equivalent input
se temperature is 2.0 K at 2295 MHz An overall sys-

tem tempe rature {;§ 83K was xnm\muf mumﬂ t?u evalua-

tion M the SCNeW sy »tunx

fi. input Transmission Line

Aonew signal Hmm hamvmww n line has resulted in &

m
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~between 4 and 8
{2.1 K was contributed by the signal input transmission

gnets are used to improve maser gain, phase.

al wducﬁm of maser f\qzm ﬁmst mgd{ noise tem» ‘

perature. Previously reported systems {Refs. Vand 2} were

measured to have maser input noise temperatures of
K at the S-band waveguide interface

line . The new signal input transmission line described
below contributes 0.4 K to the maser noise temperature.
The improvement is achieved by cooling the center con-.
ductor of the coaxial line to 4.5 K. by shortening the line
length t to 18 em. and ?w HSInG A Very- inwif)sx vacuum seal,

Tho. new tr:msmisxicm line, assembled with an S-band
maser and  closed-cyele helium  refrigerator (CCRj, s
shown in Fig. 1. The superconducting magnet, radiation

~shields, and the vacuum jacket cover have been removed.
© Figure 2 is a sketch identi f\mf_, important features of the

1a~,f‘mhﬁ

A fused quartz dome provides part of the vacuum seal.

“The quartz dome is attached and sealed to the WR 430
Cinput waveguide with flexible epoxy.

An O-ring vacuum
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is used | betwoen the way cﬂmdc and ti ¢ adapter plate.
zm— w;wwr'w%ﬁ and fused guartz dome assembly can be
rﬁ'}?érmi'v ithout disturbing other input line components;
¢ assernbly,

it iy o fieddreplaceabl

The conxial transmission Bne-outer conductor is made
stainfess steel tubing: the inside is

of thipwall (025 mm)
p?;;‘éf'(i with 30025 rum copper and 0. 0003-nm gold. This

i gives low microwave loss and adequate ther-
Muec vmmcdi support for the transinission
1
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at the £3-K SAA connector and at the
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ated, g“;aﬁi\‘hg'd copper.. Befrigeration capacity

frdintionto the conter Condne-

sstanding wave ratio
CVSWR of the transmission Hhe and: xx,ue‘t*mdv assembly
2050 ta: 26500 M2 O measure-
i (5, m‘;d temperature. gradient caleula-
ere nsed o detendine the 09K noise contribution
tansmission line assomnbly

ot
approvimately 100 mW o The voltage
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esentlv used in the DSN. Thecon-
uperconducting magnet,

S-handd maser systems
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rather than a
nt magnet; has unvm? advan-
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mser svstome foes nat

transmit (S

VRO w mvz;f:miv Thermal connections.
353K CCR stations ar pn‘;euiﬁf with flexible
contacty the

Swhich s thermally connected to the 45K
CCH vacuum »

s parts {outer con-
The cepter gundm tor is made
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transmission line assemblvois adaptable to all
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Cosvstenare given in
systenvprevioudy used with the SMT eone showed a total

V. Maser for SMT ;Cbne

The maser currently in use in the S-band megawatt
MT) cone at DSS 14 uses the new input trans-
mission line and achieves a noise temperature of 2.1 K at
2295 MHz. The maser comb structure is of the Block IIT
tvpe, with modihed ruby shape (loading) to achieve a
wide tuning range. The maser can provide more than
40 dB net gain at any freguency: between 2250 and
2400 MHz, A maximum gain bandwidth product is ob-
tained when the maser is centered at 2285 MHz. Excess

‘gain can be traded for bandwidth by use of feld stagger-

ing coils within the superconducting magnet. A frequency
response flat within 1 dB from 2270 to 2300 MHz is avail-
able at42 dB net gain.

v Maser for DSS 43

Alsecond maser with
heen built for wse at DS 43

a noise temperature of 2.1 K has
Al previoush built maser

comb structure {Ref. 2) was used to save on svstem con-

struction time and cost. The muser is not capable of the

Jarge gain bandwidth product achieved by the maser for

the SMT cone. The maser provides an S-MHz, 1-dB band-
width at 44 dB net gain at 2295 MHz center frequency,
The pump Klvstron nsed with the DSS 43 svstem is iden-
i(”;'d ‘to those prese m%v used with Block HI maser sys-

tems and does not provide 2388- Mz operation. The low
Sborward loss of this particular maser i equal to that of

the SNT cone anit. and identical noise performance at

2295 Mz is achieved.

Vi. Noise Temperature Measurements

Comparative svstem t:*mpvmiin‘t' measurements of
masers described here have been made. A photograph of
the mascer CCR ;m:ka;,« for the SMT cone with horn

peratore micrewave-absorbing material,
is shown in Fig. 3. Precision power measurements with
and «.i'iﬂﬂmtfh{* *z*wnhé v material over the homy resulted
in-a total operating svstem noise t«'*fzxpin.fts:rvﬁ‘ of 5.4 K.
Best estimates of noise contributions for the parts of the
Table 1. Measurements of the maser

aperating system temperatiure of 0.7 K. Laboratory mea-
surements using a lquid-helium-conled waveguide tor-

“mination indic ;th‘d A AR masor noise temperature for

the older SMT muser xh(f

Measurements of the maser for DSS 43 gave the lowest
overall noisotomperature values, The system was mea-
sured in the same configuration as that planned for in-
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the use “of ‘a-better horn than was used in the earlier

s.»%a““txon on the 64m antenna at DSS 43, A calibrating,
tests. A total operating system temperature of 8.3 K was

coupler and polarizer were included in the waveguide

svstem. The xim‘zt Ims of these »;'z::mpom‘nts was offset by meaeured
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Table 1. Noise contributions for the SMT
maser evaluation system

Part ofyystemy. © U Noise-contribution; K

Sky tineludes atmiosphere dnd cosmic ER4Y
Fackgroundl

Hormand mode generator 1.2
Maser 2.1
Follow-up receiver 0.2
Torab operating system temperatare 5.4
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SUPPORT BRACKET
‘FOR SUPERCOMDUCTING

©.. . Fig. 1. Signalinput transmission line for 2.1-K S-band maser
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Fig. 3. SMT maser system used for noise temperature evalvation
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