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What is “Preglow”?

Preglow

Io
n

 c
u

rr
e

n
t,

 a
.u

.

Time, ms



Theoretical model [1,2]
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Free parameters of the model:
•Gas density

•Microwave absorption coefficient
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Superadiabacity effect
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Non-maxwellian

EEDF!



Ee - Ne plane [1]
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Physical interpretation of Preglow

Energy content:

w=<E>*Ne

<E> - average 

electron energy 

over EEDF

Ne - electron 

concentration.

Plotted for:

SMIS`37

37.5 GHz

100 kW



Preglow parameters definition

T. Thuillier et all. R.S.I., 79, 02A314, 2008

Intencity: 

Int=Imax/

I(steaty-state)
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cgRP / RP<<1 – classical confinement, 

RP>>1 – gasdynamic confinement
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Weak dependence of Preglow Int on Frequency
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Conclusion

 New, more physical explanation of Preglow phenomenon is 

suggested.

 Provided results show dependence of Preglow principal 

parameters on experimental conditions.

 Preglow effect may be observed in almost every ECR 

source; a proper choice of initial conditions may ensure the 

phenomenon existence.

 The proposed scaling demonstrates that an ECR source with 

plasma heating by radiation at a high frequency (37 GHz and 

higher) seems to be the most effective to generate pulsed 

beams of multicharged ions with current density of several 

eA/cm2 and higher and duration less than 50 µs.

 The next step is experimental investigation of the preglow 

effect on the SMIS`37 facility with 37.5 GHz @ 100 kW 

pumping.


