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Abstract: Non-conventional 3-stage collector geometry has been designed using EGUN code for high efficiency applications deviating from typical 4-stage depressed collector. Efficiency of this collector is very much similar to 4-stage collector with reduced dimensions, weight, etc, which are very important if such collector is to be used for space applications. Such collector also reduces the complexity of electronic power conditioner (EPC) for the TWT. Practical feasibility for fabrication has also been studied by developing the model in solid-works.
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Introduction
Principal approach to enhance very high collector efficiency and hence overall efficiency of TWT is to add several number of collector stages. Four-stage conventional structure geometry with both primary and secondary collector efficiency better than 80% have been achieved, reported elsewhere [1-4]. However, with the increase in number of depressed collector stages, collector efficiency may be improved further but its weight and size become major constraint for space applications [3-4]. With the modern innovative design concepts, authors have presented here a typical non-conventional three-stage depressed collector design for space application with both primary and secondary collector efficiency equivalent to four-stage depressed collector efficiency using EGUN code[6].
The spent beam data, for design such three-stage depressed collector have been used from a large signal analytical model (Fig.1). Moreover, during design, geometry of electrodes has been optimized for zero back steaming and negligible secondary emission [4-5].  
Simulation 
Spent electron beam (Fig. 1), is collected in three-stage depressed collectors to obtain collector efficiency equivalent to a four-stage depressed collector by suitable modeling the geometry of collector electrodes using EGUN. Number of depressed collectors have been optimized using spent beam distribution curve and their shape, size have been optimized through a number of     iterations (Fig. 2). Then the number of iterations have been done for optimization of geometry by changing the electrode angles, inner and outer diameter of the electrodes, electrode thickness etc. Design has been analyzed for all condition i.e. for DC condition, RF condition.
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Fig. 1: Spent beam data for 3-stage collector
[image: image2.png]



Fig. 2: Solid model of depressed collector
Results and Discussion
A 3-stage collector has been designed for space application in view of reduction in size, weight for high efficiency and zero ‘0’ back streaming. Optimized potentials is shown in table-1.Results obtained from EGUN And CST are enclosed in Table-2.Electron trajectories under DC, RF conditions with and without secondary emission effect have been presented in figure 3 (a-d), respectively. Results have also been studied using CST particle studio (Fig. 4) under DC condition.
Table-1 Optimized electrode potential
	Electrode Number
	Potential (V)

	Body
	0

	1
	2400

	2
	3900

	3
	5300


Table-2 Results
	Analysis 
	DC Primary
	RF 

Primary
	RF 

Secondary

	Total power entering the collector (W)
	463.08
	327.86
	327.89

	Back streaming current (mA)
	0.0
	0.0
	0.48

	Power recovered by collector(w)
	372.29
	265.05
	255.93

	Power loss in collector(w)
	90.78
	62.80
	71.93

	Collector 

Efficiency (%)


	EGUN


	80.4
	80.8
	78.1

	
	CST


	83
	81.4
	79.0
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(a)
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(b)
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(c)
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(d)

Fig.3: Electron trajectory under DC (primary) (a), RF (primary) (b), DC (secondary) (c), RF (secondary) (d) using EGUN

[image: image7]
Fig.4: Primary electron trajectory under DC using CST

Conclusion
 A three-stage non-conventional collector has been designed using EGUN and CST, deviating from typical conventional four-stage collector. With this present model, the collector efficiency has been achieved comparable to four-stage depressed collector with reduction in size and weight which is very much important for space applications.
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