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Cs atomic resonance filter of ionization detection
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Abstract : This paper reported a hiew )type Cs atomic reonance filter detected by ionization. The
filter was fabricated by injecting an dectrode and filling cesum in an eectron amplifier. The previous
experiment show that the lowest detectable energy is 10nJ ,the time reponse is 50ns.

Key words: atomic resonance filter photoionization field ionization

) FADOF & (3l : FADOF
a b pulse field
532nm PN, ‘
1 attenuator " - 458
7P 1.06pm 3/
455nm 7*P i /;
’ 459nm  455nm -
, 6’S 459nm
(1) ( 1/2 6251/
1a) :455nm(  459nm) Fig.1 CsARF energy leves

, 6°Syz7°Pa2(  7*Py2) : 532nm 7°P (2)



23 6 373
( 1b ): 120V/cm(  2200V/cm) 455nm
( 459nm) 6°Syr7°Py2( 7T°Pys) , 1.06/ m Sark
, (3 ( 1b ) : 455nm(  459nm)
6°Syr7°Py2( 7%Py») , 1.0/ m 455
2
2.1
, Doppler (Gaussan ) ,Doppler Awy, =A (In2) Y2
=7.16x10 ‘wo( T/ A)Y2, Cs,A=133, T=353K ,455nm( 459nm) Doppler
Awy5,=0.2GHz Awy= 16MHz 0.2GHz
2.2
, 7°P 113ns 30ns
, T 30ns; )
T (T <30ns ‘B=(c/8IN?)A;
CW =B (W)
0 = (A/81c) Ayac) >V /AV) (1)
W, = [@ (W) Aw]o/ N = W/ N
VT = Wy = WO/ N 2
, W P (W) Y O
Av 455nm (\459nm ( 0.24J, 14 ns,
0.02cm?) , (1) Ogs_7p= 3x10 "cm?, T gs_7p < 1ns; 1.06) m
( 3mJ, 30ns, 0.02cnm?) , o= 10" *cm?, Top.
= 1ns; 532nm ( imJ, 30ns, 0.02cm?) T 7. = 10ns,
T=1 10ns
2.3
N = Now/ Nin(Nin » Nout
) 455nm  459nm ( 7°P ),
7P No, :
N =Np = (UT)/(UT + A+ A){1-exp[- (UT + A+ A") Tp]} (3
T 7P . (2 :A=3.54x10°s""  7°P _6°Sy;
,A" =5.31 x10°%s™ 4] 7°P ,Tp 532nm  1.06/m
T =1ns , n=99%, T =10ns , n=79%
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