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SYMBOLS 

AT ad jec t ive  descr ibing a rotated Y cut  p l a t e  operat ing 
on the  thickness-shear mode, t h e  plane of the  p l a t e  
making an angle of approximately 35" with the  Z 
c rys ta l lographic  axis (pp. 16, 77-79) 

C capacitance 

C1,3,5...n equivalent motional capacitance, usual ly  wr i t t en  Cn 
if general ,  f o r  any harmonic order .  Numerical sub- 
s c r i p t  designates  harmonic order (p .  8) 

load  capacitance as used i n  s e r i e s  with resonator  u n i t  
f o r  purpose of measurement (pp. 164, 166) 

CA 

Ce capacitance c rea ted  by e lec t rodes ,  C e  = CO - ch (p .  8) 

ch shunt capacitance r e s u l t i n g  from holder and mount, 
ch = CO -Ce (p .  8) 

C O  t o t a l  shunt capacitance of resonator,  CO = Ce + Ch 
(P. 8 )  

d, D diameter of c i r c u l a r  quartz  p l a t e  

d, diameter of c i r c u l a r  e lec t rode  

r a t i o  of t h e  square of t h e  diameter of the  e lec t rode  
t o  the  thickness  of the  quartz  p l a t e ,  i n  inches,  pro- 
po r t iona l  t o  t h e  area/thickness r a t i o  i n  inches and 
approximately proport ional  t o  C e  

r a t i o  of diameter of quartz  p l a t e  t o  i t s  thickness  

G2/t 

a / t  
F, f frequency. Capi ta l  F is  used when there  i s  a change 

of units, as Af/F2, where f i s  i n  k i locyc les  and F i n  
megacycles. Ekcept f o r  such s p e c i a l  cases f i s  i n  
cycles  per  second (cps)  

Subscr ipts  1,3,5 ... n,s,a, i nd ica t e  frequency on funda- 
mental, t h i r d  harmonic, f i f t h  harmonic . . . . funda- 
mental o r  any harmonic, a t  s e r i e s  resonance, a t  a n t i -  
resonance 

frequency a t  the  temperature poin t  of an AT resonator 
which i s  c a l l e d  the  low temperature turning poin t ,  o r  
T,, (Po 82) 

x i i  



fmin 

f t  

g 

h 

I D  

k,  K 

kc 

frequency at  t h e  temperature poin t  of  an AT resonator  
which i s  c a l l e d  t h e  high temperature turn ing  poin t ,  
or Tmin (P. 82)  

frequency t i m e s  th ickness  of an AT cu t  p l a t e ,  t h e  f r e -  
quency-thickness coe f f i c i en t ,  usua l ly  i n  inches and 
k i locyc les  o r  inches and megacycles 

g r a v i t a t i o n a l  acce lera t ion  

henry, u n i t  of inductance 

in s ide  diameter 

constants ,  defined as used 

k i locyc les  per  second 

Li,L3,L5 ...& equivalent motional inductance on fundamental, 3 rd  
harmonic, f i f t h  harmonic .... fundamental o r  any harmonic 
(P. 8 )  

mc 

n 

OD 

PEM 

PPm 

Q 

megacycles per  second 

harmonic order ,  including 1 f o r  fundamental, used as a 
subscr ip t  f o r  i d e n t i f i c a t i o n  of such parameters as 
motional capacitance,  inductance, and r e s i s t ance ,  o r  
as a quant i ty .  I n  t h e  second or t h i r d  place o f  t he  
th ree  d i g i t  system (p .  l7), t h e  inharmonic order 

outs ide diameter 

Production Engineering Measures 

p a r t s  per  mi l l i on  

f i g u r e  of m e r i t ,  Q = ---, 
Q = Q s =  1 , where subscr ip t  s ind ica t e s  s e r i e s  

WsCnRn 
resonance (pp. 1-2) 

or more p rec i se ly  

R ,Rl ,R3 ,R5  ... Rn,Rs,Ra, equivalent res i s tance ,  on fundamental, t h i r d  
harmonic, f i f t h  harmonic, fundamental or any harmonic, a t  
s e r i e s  resonance, a t  anti-resonance; with numerical sub- 
s c r i p t s ,  series resonance i s  understood; usua l ly  used 
loose ly  f o r  equivalent r e s i s t ance  of e n t i r e  u n i t ,  which 
includes equivalent  motional r e s i s t ance  and r e s i s t ance  of 
holder,  mount, e t c .  (R,) (p .  8) 

x i i i  



r rad ius  of  curvature  of a sphe r i ca l ly  contoured quar tz  
p l a t e  (p .  59)  [ r = Co/C1 o r  r = Ce/C1 i s  - not  used i n  
t h i s  book 3 

Rm "metal l ic"  res i s tance ,  resonator i s  measured as a 
capaci tor  near but  not a t  resonance (p .  167) 

S subscr ip t  f o r  ''at s e r i e s  resonance" 

S .A.O. syn the t ic  aluminum oxide 

T, Ta, &, Tc, Td, T i ,  T m a ,  Tmin, Temperature; f o r  d e f i n i t i o n  of 
subscr ip ts  see pp. 82-83 

X reactance 

X po lar  o r  e l e c t r i c a l  c rys ta l lographic  axis 

Y mechanical crystal lographic  axis 

Z impedance 

Z op t i c  c rys ta l lographic  axis 

zz t he  "AT" angle o r  the  angle which t h e  plane of t h e  quar tz  
p l a t e  makes with the Z c rys ta l lographic  ax i s  

Af/F2 r a t i o  of change i n  frequency i n  k i locyc les  t o  square of 
nominal frequency i n  megacycles 

r a t i o  of change i n  frequency t o  nominal freqyency, same 
units, p a r t s  per mi l l ion  

Nlf 

rL v i s c o s i t y  of gas (p .  116) 

ClPf m i  cromicro f arad 

P dens i ty  of gas (p .  116) 

@a used i n  Appendix I, same as d 

@e used i n  Appendix I, same as de (@e2/t 
i n  mm) 

i n  Appendix I i s  

w 2nf 

x i v  


