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HEWLETT PACKARD h+NUAL CHANGES 

MANUAL DESCRIPTION 

INSTRUMENT: 5061A 

SERIAL PREFIX: 1429A 

DATE PRINTED: JULY 1974 
HP PART NO: 05061-9034 
MICROFICHE NO: 05061-9035 

CHANGE DATE,: December 17,1974 

(This change rup&$~$ a!l earliwdatad changeo) 
,: 

l Make all chan& jisted as ERRATA. 
ii 

l Check the follbwing table for your instrument’s 
serial prefix or &al number and maike listed 
change(r) to man&. 

IFYOUR INSTRUMENT 
HAS SERIAL PREFIX 

OR SERIAL NUMBER 

1444A 

. NEW OR REVISED ITEM 
ERRATA 

Page 6.18, Table 6-1: ~, 
Change Al IQ5 and 116~ 05061.8013TSTR: SI NPN selected, Mfr’Cope 28480, 
Mfr Part No 05061.6013. 

Page 8.45, Figure 8-25: 
Change Al lAlQ5 and Q6 to 05061.8013. iy 

Change Al 1 and Al 1 Al to 1428A. 

Page A-3, Table 1: Ii 
Change Al 1”Current Series Number” to 1428A. Change the remaining two columns of Al 1 as shown: 

Earlier Series Number 

1232A 
1104A 
1036A 
etc. 

Make Manual Changis 
I: 

66 
66,32 

1~ 

66,32,20 
etc. etc. 

i, 
1: 

Page A-31, Table 1: 
Add “Change 66”: 

~ 1; 

Change 66. Page 6.18, Table 6.1: ~~ 
Change Al IAIQS and Q6 to 18540613 TSTR: $I; NPN 
Mfr Code80131, Mfr Part No.ZN1701., !iE 

Page 845. Figure 8-25: 
~; 

Change 115 and (16 to 1854-0613. Change Al 1 and .Al,lAl Series to 1232A. 

End of Change 66. 

End of Errata. 
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Ge”CRil 

SECTION I 

GENERAL INFORMATION 

l-l. INTRODUCTION. The Hewlett-Packard Model 506l.4 
Cesium Beam Frequency Standard is a compact, self- 
contained frequency standard which uses B cesium beam 
tube resonator to stabilize the output frequency of a quartz 
crystal oscillator. Solid-state components and the closed- 
loop, self-checking control circuit provide an accuracy of 
*I part in 1011. When the high-performance tube Option 
004 is installed into the 506lA, accuracy increases to k7 x 
l(rl2. Awilahlc output frequencies are 5 MHZ, 1 MHz, and 
100 kHz. 

l-2. I” lhe beam tube, a state-selected beam of Cesium 133 
atoms passes through a microwave cavity, When the 
frequency of the applied microwave magnetic field, derived 
by multiplying the quartz crystal oscillator frequency, is 
near the hyperfine transition frequency of Cesium 133 
(9,192,63 1,770.O Hz), the microwave signal induces transi- 
tions from one hyperfine energy level to another. Those 
atoms which have undergone such a transition are detected 
by a hot wire ionizer and electron multiplier, The micrm 
wave field is phase-modulated at a low frequency of 
137 Hz. When the microwave frequency deviates from the 
center of the atomic resonance, the current from the 
electron multiplier contains a frequency component which 
is the same as the modulation frequency. The magnitude of 
this component is proportional to the frequency deviation 
and thb @we indicates whether the microwave signal is 
above 01 below the transition frequency. This component is 
filtered, amplified, and synchronously detected to provide a 
dc voltage proportional to the frequency deviation. The 
integral of this dc voltage automatically corrects the quartz 
oscillator frequency. 

l-3. The standard ccsium beam tube exhibits outstanding 
reliability fox its guaranteed life of 3 years. Cesium beam 
lube life may bc extended by operating the cesium beam 
oven at a lower temperature (see Paragraph 3-10). However, 
the signal-tonoise ratio decreases, causing decreased short- 
term stability as shown in Figure 1-2. The high-performance 
Option 004 tube operation is guaranteed for 14 months 
from date of shipment. Operating the Option 004 tube at a 
lower temperature is not recommended since it degrades 
the tube’s high-performance capability, 

l-4. OPTIONS 

l-5. Several options are available. Thcsc are: 

a. Option 001 Time Standard: This option includes a 24 
hr clock movement and switches to allow the clock 
movement to be set to the nearest second. A on~+pulse-per- 
second output at front and ICBI panel BNC connectors is 
provided by this option. An internal “sync” button permits 
automatic synchronization of the IPPS output to an 
cxterna, “sync” pulse. By the “se of six thumbwheel 
witches. the output clock pulse is adjustable from 1 flsec 
to 1 second with respect to 8. reference pulse. 

h. Option 002 Standby Power Supply: Standby power 
capability for a minimum of 30 minutes (I hour typically) 
is provided by an internal battery. Recharging of the 

Figure l-2. Cesium Oven Temperature 
Versus Stability (typical standard instrument) 

10-9, 
FRACTIONAL FREQUENCY STABILITY 

oattery is automatic, t$rough the use of a digital timing 
system. A front panel lamp indicates when battery is being 
used 01 fast-charged. 

c. Option 003. Combincs Optio” 001 and Option 002. 

d. Option 004 High ‘Performance Cesium Beam Tube: 
(see Table 1-l for performance specifications) Option 004 
provides improvement in specifications such as accuracy, 
settability, reproducibility and short-term-stability. War- 
ranty on this tube is 10,000 hxs (about 14 months). 

1-6. Circuit Checks and Outputs 

1-7. Check circuits provide continuous monitoring of the 
5 MHz output signal. Automatic logic circuits preseut an 
indication of correct: op&tion. The 5 MHz, 1 MHz, and 
‘00 kHr. output levels :‘are at least 1 volt rms when 
terminated with 50 ohms. 

1-8. TERMINOLOG+ 

l-9. The following definitions apply to terms used through- 
out this manual. 

a. UNIVERSAL COORDINATED TIME (UTC). A” 
internationally agreed upon time scale which has the same 
rate as Atomic Time. UTC is corrected by step adjustments 
of exactly one second, as needed to remain within 0.7 
seconds of Astronomical,Time (UTl). The “Bureau Inter- 
national de L’Heure” (BfH) determines when step adjust- 
ments are needed. 

b. ATOMIC TIME. Time scale based on the hyperfine 
IeSOnance of cesium 133. 


















































































































































































































































































































































































































































































































































































































