HP 306105
General Information

[

CESTUM BEAM T'UBE. Cassive atomie resonabor
using the hyperfine rescaance of Cosiom 133,

27 FIELD. Mugnetic field within the cesium
heam tube for fine freguency adjustments.

ZEEMAN TRANSITIONS. Transitions excited by
application of the Zeeman frequency. Thess addi-
tinnal energy levels in the hyperfine structure arve
caused by applying the “C” field {Zeeman split-
ting}. They are used to accurately meusure the
magnetic field inzide the beam tubce.

1.OW FREEQUENCY TRANSITIONS. These Ine
quenctes appear in the spectram and are depend-
ent upen the “C” field value. Thev can be exeiied
independent of the microwave power gource.

MASS SPECTROMETER. Dirccts cesium ions o
the electron multiphier and prevents imparity ions
from reaching the electron multipler.

iTOT WIRE [ONIAER. Heated tantalurn ribbon
ionizes cesium stams which sirike it

ELECTRON MULTIPLIER. Amplifies the clec-
tron current initiated by o cesinm ion striking the
tirsl dynode.

BEAM CURRENT. Curcent resulting from the
action of the hot wire tonizer and electeon mul
tiplier.

k. ION PUMP. Maintaineg & vacuum in the cesinm
beam tube by coviinuously pumping when the
HP 3061B i= on.

1-16. SPECIFICATIONS

1-11. Table i-I lists the technical specificatons for the
HF 50618, Specifications describe the instroment’s
wurrdriled performance. Supnlemental charactevistics
are intended to provide information useful in applying
the instrument by giving TYPICATL or NOMINAL, hat
nemwarranted performance paramsiers,

1-12, INSTRUMENT IDENTIFICATION

1-14. Rewled-Packard instruments have . 10-character
seriat number (O00GADC00G). The four-digil serial prefix
identifies instrument chenges. The five-digit number is
the serial number of each instrument, If the seriad prefix
does not appear on the title page ofthe ranyal there are
differences between vour instrumens and the manual, A
manual supplement included with the manual describies
the diffevences. [f the supplement i= missing, contact the
nearest Hewlett-T'ackard Sales and Service office listed
on the instde rear cover of this manual.

1-14. SAFETY CONSIDERATIONS

1-15. The Model S061B ia a Safety Class | instroment
provided with a proleciive earth terminal. he instru-
ment is designed and tested to Intevnational standards.
Safety information pertinent io the -operation and
servicing of this inatrument ix included in appropriate
setiong of this manual.
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Table I-1. Specificalivns

HY 5668
General Informalion

Standard Cption G4 High
Beam Tube Perfarmance Beam Tube
Apcuraryl); Maintained over 1 lemperatute range of O to BOC and
maphetic fields up to 0.2 millitesia {2 gauss) or Q0¥ combination
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I31 With 106838A Degansoer 7y For values of s » 104 seconds, instruments
i) Use 65 secend Lime constant fov increased short arenot subjected Lo frequen oy stakility testing ona
term stahility in conkrelled environmentz. ragular basis. This portion of the gurve ile.,
i3 Oropr any S 28°0C Hange at any lemperattrs he wig) =104 geconda) provides information naetul in
twean 15 and 3070 formuluting applicasions for rhe HEP 5061 8.
FREQUEMCY STABHLITY" PHASE NOISE,”
{di Betow the Carrfer)
T (%) Standard Tube Cption 004 Tube Af Standard Tube Qption 004 Tube
[ 5 A2 10-:0 B2 1012 103 -8 28
10-7 1.0 ¥ 10-"0 1.5 = 16-1T 10-2 -2R 45
1491 A0 2 10- 3.5 EL Y 14" -4 -58
100 .6 0 BT f o J0-12 jou -a7 -06
Lot e Z '.F AL o -120 S8
12 B 10-1 8o 0w i0-13 A0 -125 -125
12 a8 10 2.0 % -1 {03 140 -140
104 2 X 10-15 5.5 0x LG-1e 105 -146 4B

*These measuremeants are made with a servo toop
time constant of b osec (To — ¢ second:

*These maxsurements are made with a servo lonp
time conatant of | see. (7o = 1 seeond;
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EI 50510
General Intormation

Tabie 1.} Specifications fCantinued;

SINUSOIDAL CUTRUTS
M MHz, > MHz, 1 MHz, and 190 ¥ Hy, Mromi and rear
panei BINC

Curtput Voltage: =1 Vine into 50 olirms,

Harmanle Dislortion: Down mote Lhan 40 4B from rated
output.

Mon-Harmeanizally Related Culpul: Thown moce than
S0 dl from rated outpul.

SJARTZ OSCILLATOR
The higrh quality internal oscillalor may be used withant
turning on the cesium beam tobe.
Aging Rate: =3« 1 10 pav 24 hours,
Frequency Adjustments:
Fine: 5 x 10-8 range, with dial veading parls in 100
‘norminal).
Coarse: 1 » 10-f range, screwdriver adjsstment gt
front panel.

ENYIROMMENTAL:

Termperature: Operaling, 6 o 305C, Stabiliy for high
perfortnance (Option 004) beawn tubes, <5 0 10-12
cnange over {1 fo MG range. For the standard tuie,
=25 % 1312 change from 4550 referenca. MNonoperaling.
~—dib b TR

Suppiemeants! Characleristics {Typical):
Produrtion amits have paased tvpe testing as fnllows:

Humidity: {Fperating, io 95% at 4020,
Allitude: =2 X 10-12 change up b0 122 kin (40,000 ft.
aperating.
AC Magnetiz Figld: Tess than 2> 10-12 fop (0.2 milli-
toslu (2 gavss) peak Cor 3G, 60 or 400 Hz fGolda,
Shock: MIL-T-28800C, Class 3 ¢30 ¢'s. 11 ms}
Vibraiion: Meelx the provisions of MUL-T-2HSMIC
isurvival onty} and MIL-STD-167-1.
Eatl MIT-8TD-46:8. Fart 7, Class B (Cl0% broad-
band requives reluxation of 20 4B below 40 kify),

AOWER: LioV T, 45 to 4410 Llz, 230V F1E, 48 to
60 Hz, or 22 to 30 Ve,

Apwrosimsie powes reqiired.

oC AC
AO6LE and 501 R
with Ciption {14 30W 44W
Option 003 Add 5W Add 18W

Note: The whove fimires do not apply during instyu-
MEnT warmup.

NET WEIGHT: 29.1 kg (84 1bs); Oplion 003, add 2.7 ky
(6 lbs..; Optico M, add LB kg i4 lha i Opidons 005 &
004, add 4.5 kg 20 1hs ) Add 9.1 kg 120 1he.) for stan-
dard instrument's and 23 kg {35 ths; for Option 004
inatrurcent's shipming weight.

ACCESSORIES FURNISHED: Power Cord, 180 em (6 1.9,
delachabie. Accessory Kit, HP 050816070, includes Lo
exlender hourds, test cables, maintenance tools, and a
muling connactor 12314126 fur EXT )L inpur,

ACCESSQRIES AVAILABLE: EXT DO cahble connects
AbELH 1o 088A Stapdby Soppiv, GAOSS-E0101. 05384
Degaussar for use with Oplion 004 High Performance
Tube, See page 16 for detaiis. Ttack Mounling Kit,
Ciption 905,

DIMEMSIONS:
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MATING CONMNECTORS:
EXT DC Inpur IZ9T-0126 (Rermtactl, Cannon MBS
S106E.148-55 {Series MLE! fuimnished.
AC Line: 1461 24537, Cannnn MIST06A 13-229W.
Cegausser: 1231-2797, Bendix FTO6A-1:-15P 1005,

WARRANTY: Instrament, | vear; aptional baitery, | vear
tsee page 13 for beam tule wareany),

OPTION 003
TIME STANDARD AMD STANCEY POWER SURPLY

TiME STANDARD

CLOCK DISPLAY: 24 hour LOD readoutin bowes, minates,
and seconds deiven by Clock Falze,

Rate: | pulse-perzacond.

Amptitude: +10V E10% peak,

Widts, 20 pusec minimuin.

Rise Time: =56 ns,

Fall Time: <5 nz.

Jitter: <1 ns vmg pulsetoprlae and pulsetos MHs,

Outpui: Butfered front and resr BN connecturs. Al
epecs are with 505 Jowd.

SYNCHRONIZATION [REAR BNC): Automatic, 100 ns
i=[00 nsr delayved (rum the reference inpub pulse
Manvel adjustable 1; =350 ns Reforenes pulse must he
=0V, with a rise time of <40 ns,

STANDBY POWER SUPPLY

CAPACITY: 45 minutes minimum al 25°C at full eharge
from sexled mickel-eadwinm bulieries.

CHARGE COMTROL: Antomabic when av power is con.
nected,

INDICATOR: A front panel Haht Mashes when ac power
is inlerrupted and hattery is being used.

QPTION ¢02
HIGH PEAFORMANCE CESIUM BEAM TUBE

Weplaces stundard heam tube and may be installed with
aty af the above options. See page 1-4 for specifivarions
and warraniy. For optimum gerformance, the 106384
Degauszer should he godersd.
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HE s06115
General Information

Tabla /-1, Specifivetions {Continued)

DEFINITION OF TERMS

Arvewrney

The degree to which i asrillator freguency corresposds o fhat
of an eecepled definition. The currently woerepted definttion vy
that of the 1tk General Conference of Weighis cnd Meuaures.
fn proctice, this involves comparison with same generally
aevepied physical embodiment of this definition such os the
MNEY Frequancy Standerd, The specified aceurncy of the 0611
Cewiwre Beagnr Frogueney Bluadard is indrinsic to b ond s
arhieved without ralibrution,

Reproducibiliey

The degree to which en oscillaior will produce the same
freguency from ons aocusion o another after proper aligrmeant.
Thiv does not welude calibralive.

Ketrace

Phg degroe to wkich 8 cesiwm standord will produee the swme
frequeney from ane CorsTan io anather aftercessgtion of power
Jur periods wp to ome month without a re-abgament. This does
not inelude califration.

Intringic Heprmducibility

The intrinsic reproducibifiey uf the ACE1HE (see Figure T 20 is the
tengern of the repealabidily from one independently aligned
wnit v another. The small apread indicedas that ony HP 6T E
with un Opiion 002 High Perforimence Tede will produce o
frequency wichin 3300 12 withoot calibrativn, The dete wes

goguired by continuous phase coaparison for an interval of 48
hours or more sgainst ihe Hecleti-Puckard House Standard.
The lrivinsic reprodueibifity af the 50618 ix the sume as that of
e S061A. AN Pndividual wnits are tested o meei this
apeciflioution,

Seitabilily

Yhe dogree bu whirh the frequency of en oscillater may be
adjusted fo enrrespond wivh o reference. This is nlsn tonmad
calibration.

Ntphility

A Lowgderm frequency iy defined us ihe ebsofure nalue
fmagnitede; of the froctivial freguency change with
tirmie An obzertation time sufficieatiy fong to reduce the
affects of random noide to an msignificoal velae is
implied. Froguency chaonges.dur to ghizironmental effects
ekl O considered separately.

n Shiiri-Term stability (s defined as the siandurnd deowbion
of frectionaf frequeency fluctualiony due do random neise
in Fhe cesium standord. TP maoy also he wxpressed s o
standard deviaiion of phase. This specificaiion most
snchede the mpmber of samples, the aueraging Lime, the
repefifion time, and e systerm handwiath,

See “Statistics of Atomic Frequency Stundards”™ by Hoadd W
Altar, Procogdings o fEEE, Feb (965, P 221 and HY
Application Nate 116 for measuresient detatls.

FREQUENCY COMPARISONS OF
INDEPENDENTLY ALIGNED 5061A’s

{OFTION 004 BHIGH P

FRFORMANCE TUBE!
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HE 20618

General Information

1-16. ACCESSORIES

1-17.

Table {-7 lists equipment supplied and Tabie -3

lists aceessories available lur the HP Maodel 5061E.

Tuble 1-2. Equipment Supplicd

Equipment

Description

H® Fart Na.

AC Pawer Calbte

grounc pin

Threeconductor wilh

BTN T

Accuszory Kil:

1. Adaptoy

Micon,male to

-4 ke

UB06L-6470

1256-0813

2. Connector

. Screwdriver

Cerarmic

“-:l. Wrench

Key, 4 Spline

Plug (female

151 0126

STEU-HLLL

§710-0055

0. Serewdrtver
fi. Wrench

7. Board

(el

aT30-000T

178 inch cpen-end

S7ik1411

A0R-T 202

22 ﬁin
Extender
8. Cahle Test, Miconta-BNC
Assemhly i3 supplied:

05060-61 16

9. Extender,
90° hend

17 pin

BHIBL-BOTH

Table 13, Accassories Available

248N de culpul.

Aegessony Description HP Part N, |
Starndtby 22 to 28 Vde, Z-amp sup- SO89MA
Power ply with 15 amp-houry
Supply standby capacity (al 257070
Cuble Connects G061 o lhe GHORE-6013]

i1 Extension

Ty Side
Adapter

Degaus=ear

iftack Mount-
ing Mil

Amnlifier

Slides, and

Fermits siiding insqu-
ment sut and tiding
from rack-rmounted
IMIETREC,

fal T4EO-0F 18

the LagibnTal

For degaussing Oplion \’]{'H
High Performance
Cesinin Beam Tube,

L6284

Provides conversiog from

bench te rack,

AE0-8T 12

[Hstribulire

Amplities znd allows
ADB1E autput BB siynai
destribution o remnte
lacations.

S06TA

*Phis part number will vary depending on counwy of
destination. See Figure 2 { for additions=! power eable part
L nnlars that sre avadlable

1-6
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i-18. RECOMMENDED TEST EQUIPMENT
FOR THE HP 5061B

[-19. [tecommended iest eguipment for performance
teating is listad in Tuble 1.4, Other test instrumentsmay
e used if their apecifications equal the reguived
characteristics. The rerommended measuring sysiens
must be compnsed of a number of standard and special

HT BE0ELEB
General Lnfovrmation

instruments connected logether. Therefore, the per-
formance of the measurement sysbem i3 heinyg checked
as well as the performance of the {lesium Beam
Frequency Standard. Some measurement systems will
require considerable etlort tn duplicate and also to verify
that an out-ofspecilficativn teasurement is traceable to
the tnetrunent heing tested or to the test eqoipment.

Fuble 1-4, Recommended Tast Eguipment

Required

Aceuracy: =7 x 10-12

Instrument Characteristics Use Model
Primary Freguency Frequency: B and | MH=z Performance Check HP 5061R
Standard Ouiput level: 1 Vrms & 500 with Option

(03 and 004

.-f;}”lﬂct'mnic Counnter Frequency Range: 0o 90 MHe
Semsittvity: 200 mVrms
EXT 8T ipput: 5 MHz

Elec.tromc Counter® Frequency: 0 to 100 Mz
Pulee Width A: 5 ps to 10 ma

Hise Fall Time A: 30 ns to 10 ms

-I-’;rformance Lhef.h 1 [-I.P-:_":.':}:iSA_-_

Adjuskments o [IPB%%L'A
Performanee Check

Response: (.5 d3

Sensitivity: -1 dBio

Sean Width: 2 ke w 100 MHz

Stability: Residual F& <20 Hz
peak-to-peak

Time lolerval A 1o B: -1 ns o 22 sec
Focdthrough 5001 rnale and femalez BNC Ferformance Check Nuo
Terminualicn Hecommendalion
Spectrum Analyzor Frequency Range: T kHz to 110 Milx Ferformance Check HY 1417 with

HF 53528 and
1IP 8553

TBP 8105A

Fregueney Hange: 10 kHz Lo LY

Vector Voltmeter*® Frequency: 1 MHz to 1 GHz Performance Cheek
’ Voltage Ranpge: 1.3 1V o T Vrems

Phase Comparator®* Frequency Hamre: 100 kHz to 10 MHz= Performance Check HI* £34-598%81A
Lopud Bensilivity: 0.1 Vrms
Output: 1V [oto 100 ki for SR0°

phase change

Strip Uhart Hecorder Thart Speed: 1 in/hr. Perlurmance Check No
Spans. 1V Fuil Scale Recommendation
Input Resistance: 200 kil Volf
Accuraey: 0.2% [all scale

Audio Oscillator Frequency Range: 5 Hx to 1.2 MHz Performance Check No
Dial Accuvacy: H4% Acdjustments Recommendation
Oubpuk Impedance: G011

Time Interval - Resolution of =2 nsec per meusurement Performance Check [P 837HIA D

Counter

RMS Voltmeler Voltape Range: 1 m¥ to 3V Jull scale Perfurmance CGheck HT* 3400A
Frequeney Range: 10 Hz to 10 MHz
Accuracy: 50 full zeale

HF Vollmeter Voltage Runge: 1 mV te 3V full scale Performance Check HP 3406A

GHz




HF &HGIH
{reneral informaiion

Table 4. Recommended Test Equipment (Condinued)

Maximum Power Input: 2 Wartt

Dogaugser® s

. Faquired

Inzlrument Cherecleristics (NET Mode!

Ozcilloseope Vertical Frequeney o Performance Check No
Begponse: de oo 100 MYz Recommendaztionm
Bensitivity: (.005 Vicm
Calibrated Sweeps: 1 sec to 0.05 psec/em
Input Coupling: 500

Fixed Attenuator Attenuation; Y0 dB =6 dB FPerformance Check HP 5491A
Fregueney Hange: de-12.4 (3Hr Troubleshooting Option D24,
Itnpedance: 501 nominal 20 dB

pad (2 each;

i’erl‘urman re (Check

HP 108284

*The HF L334A iz vecomincuded as an alternative approach to tha 1 PPS pavameter check (pulse width and
rige/fall time) for the Cption G03. Tt is also useful in the manual synehronization of the | PTS output (Option
0031 with an external ciock reference.

*The 11P 8405A or the HP K34-09981A ma y be used for frequency comparison measurements, FH is not necessary
Lo have both units,

" he [UE T063BA Degausser i3 designed for use with the Option 004 High Perlormance Beam Tube to achisve
settabilityof +1 X W12 and reproducibility of =3 < 10-12.
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