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CESIUM THERMIONIC DIODES IN SERIES-PARALLEL 
CIRCUITS - Holland 

ABSTRACT 

Elec t r i c a l power degradat ion from the operation of many 

s e r i e s - p a r a l l e l c i rcui ted ces ium diodes in a thermionic r eac to r 

mus t be cons idered when a nonflattened nuclear power d is t r ibu­

tion ex is t s over the volume of the r eac to r core . This exper iment 

m e a s u r e s the loss of power and efficiency due to unequal heat 

inputs to s e r i e s - or para l le l -connec ted diodes, and studies the 

operating c h a r a c t e r i s t i c s of a mult iple-diode sys tem. The resu l t s 

a r e applied to a specific thermionic r eac to r configuration with a 

ra t io of maximum to min imum diode heat input of 1.85. The min i ­

mum degradat ion of power and efficiency was found to be 41 and 

19%, respect ive ly , at optimized operating conditions. 
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CESIUM THERMIONIC DIODES IN SERIES-PARALLEL 
CIRCUITS - Holland 

TABLES 

L Maximized Power and Efficiency for Two Diodes in Ser ies and 
P a r a l l e l Ci rcui t s 

IL Summary of the Minimum Degradation in Power and Efficiency 
of a Thermionic Reactor Design 
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I. INTRODUCTION 

The purpose of this exper iment is to determine the loss of 

e l ec t r i ca l power output due to operating many unequally-heated 

ces ium diodes, connected in s e r i e s and para l le l c i rcu i t s . The 

problem a r i s e s in the thermionic r eac to r application, where 

unequal heating is the resu l t of a spacial nonuniformity of nuclear 

power production caused by neutron leakage. 

Subjects covered in this paper on in-curcui t diodes include: 

a) The verif icat ion of the actual and predicted per for ­

mance degradat ion due to unequal heating; 

b) The optimization of operating var iab les for maximum 

per formance , and; 

c) The explorat ion of operat ional problem a r e a s . 

The r e su l t s of the exper iment should be valuable, in determining 

the impor tance of nuclear power flattening, and to the under ­

standing of the operat ional behavior of in -c i rcu i t diodes. 
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II. EXPERIMENTAL APPARATUS AND PROCEDURES 

The appara tus cons is t s of th ree ident ica l ly-prepared 

cy l indr ica l -geomet ry diodes and the neces sa ry instrumentat ion 

requ i red to t e s t two diodes simultaneously in ei ther independent, 

s e r i e s , or pa ra l l e l c i r cu i t s . F igure 1 sho-ws a c ros s section of 

the diode configuration and a l is t of the ma te r i a l s and dimensions 

of impor tance . The emi t t e r t empera tu re is a rb i t r a r i l y l imited 

to a max imum value of 1800°C. This will allow a reasonable 

diode l ifetime, and yet pe rmi t a relat ively high performance 

level. 

In the f i r s t pa r t of the exper iment , the three diodes were 

tes ted independently to obtain data for: 

a) Computing the per formance of s e r i e s and para l le l 

diode c i r cu i t s , and 

b) Comparing the i r pe r fo rmances , to determine whether 

diodes can be manufactured with the same operating 

c h a r a c t e r i s t i c s . 

Then two of the diodes w^ere tes ted in se r i e s and para l le l c i rcui t s 

to: 

a) De te rmine whether the actual and the computed per for ­

mances a g r e e , and 

b) Investigate likely operat ional problem a r e a s . 

6 
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III. PERFORMANCE OF INDIVIDUAL DIODES 

A. MAXIMIZING POWER AND EFFICIENCY 

The maximum per formance is de termined on the bas i s of 

the maximum allowable emi t t e r t empera tu re of 1800°C. Exper i ­

mental ly , the max imum power is obtained by adjusting the oper­

ating var iab le of ces ium r e s e r v o i r t empera tu re , collector t em­

pe ra tu re , load r e s i s t ance , and emi t t e r heat input until the power 

output (P) max imizes , while the emi t t e r t empera tu re is main­

tained at 1800°C. F igures 2 and 3 show the resu l t s of this maxi ­

mizat ion p r o c e s s . Here , the maximum values of the output and 
2 

efficiency a r e shown at 4.75 w / c m and 10.0%. 

The values of the va r i ab les w^hich maximize the performance 

a r e t e r m e d optimum. The col lector t empera tu re (T„) and cesium 

r e s e r v o i r t empera tu re (T_, ) a r e shown, in Figure 2, to optimize 

at 750 and 375° C. Actually, these optima a r e determined for 

maximum pow^er in Figure 2, but the values a r e also optimum for 

max imum efficiency. The load is va r i ed in Figure 3, w^hile hold­

ing Tp and T^ at the i r optimum values , to find the optimum load 

conditions. The cu r ren t per emi t t e r a r e a (J) is used as the max i -
2 

mizing var iab le , which is seen to optimize at 6.6 a m p / c m for 
2 

maximum power and at 5.8 a m p / c m for maximum efficiency. 
2 

The maxim\im value of the power output at 4.75 w^/cm is 

designated as F-KJ,, and is used hereaf te r as a factor to normal ize 

the power output. The resul t ing d imensionless normal ized pow^er 

is used la te r a s an indicator of pow^er degradation. Since the 

efficiency maximum is 10,0%, the normal iza t ion is not neces sa ry 

for an indication of degradat ion. 

The ex t reme sensi t ivi ty of the power out to a var iat ion of the 

ces ium r e s e r v o i r t e m p e r a t u r e is evident in Figure 2. The most 

sensi t ive region is on the lov/ side of the optimum T „ , where the 
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Ĵ
 

'-'
• 

P
O

W
E

R
 

( 
w

/c
n

i2
) 

xO
 

E
F

F
IC

IE
N

C
Y

 
(%

) 

PO
W

ER
 (

w
/c

m
^

) 

N
° 

O
 

O
 

(-)
 

m
 

y 
55

 
S

 

^ m
 

m
 

* 
a)

 
o

 
S

 °
 

3J
 > Z

 O
 

ui
 

o
 

o
 °

 
o

 
l- l- m

 
o

 
H

 O
 

2 
' 

§ 
H

 
m

 
2 m

 
3)

 
-^

 
> 

° 
c a)

 
m

 

0 
CO

 

2 
§ (O

 ° 

1 1 

- J —
 

ra
 1 

/ / f ef
 

~-

1 

-g
 

Lf
l 

O
 O
 

n
 

n
 

01
 

o
 

o
 

i 
0?

 

^ 3 N
 

1 

CM
 1 /*
V

-_
 

—
o- 1 

•
^ 1 Ô-
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power falls to zero from the maximura value in 25° C. It will be 

found la te r , however, that this sensit ivity is diminished in an 

unequal power input multidiode systein. The collector t e m p e r a ­

ture is shown to be a re la t ively insensi t ive var iab le . A depar ture 

from the optimum col lector t empera tu re , by 150°C, resu l t s in 

only a 15% d e c r e a s e in the power. 

B. PERFORMANCE vs POWER INPUT 

For the purposes of this exper iment , it is most convenient 

to obtain data in the form of voltage output (V) v e r s u s power in­

put (Q), for constant values of J or T „ . Data were obtained in 

this form, for the purpose of calculating the performance of 

multiple diode c i rcu i t s with unequal power inputs. F r o m a p r e ­

l iminary exper iment , not covered in this paper , a suitable range 

of values for the data w^as de te rmined which would enable opti­

mizat ion of J and T „ for the unequal input multidiode c i rcu i t s . 

These ranges a r e : 

2 < J < 10 aftip/cm^ 

350 < T „ < 400°C Cs 

20< Q < 50 w / c m ^ 

In the next section, the col lector t empera tu re is shown to have 

little effect on the optimizat ion of a multidiode circui t . 

The diode voltage (V) is shown, in Figure 4, as a function of 

power input (Q) at T „ = 750°C and T „ = 375°C, for in tegral 
L> tiS 

values of J between 2 and 10 a m p / c m . The emi t te r t empera tu re 

p a r a m e t e r is shown to indicate i ts var iance and the l imitation of 

the applicable power range below 1800°C. The value of the volt­

age w^hich gives the max imum obtainable power (P»x) is indicated 

on the 1800°C curve . 
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F igures 5, 6, and 7 show V vs Q at T „ = 750°C and J = 5, 
2 6, and 7 a m p / c m for the p a r a m e t e r T „ ranging between 350 

C_y s 

and 400°C. The emi t t e r t e m p e r a t u r e at 1800°C is shown, to 

indicate the applicable operat ing range. In these f igures, an 

in teres t ing resu l t is observed for the T „ - 350°C curves . 

There , the voltage is seen to peak and then fall to zero as the 

power input is inc reased . This is evidently caused by the sens i ­

tivity of the power output to T „ . The values of Q, where the 
C* s 

voltage max imizes on the T „ = 350° C curve, is the optimum Q 

at T - = 350°C for the given value of J . 

OS 

A modera te degree of instabil i ty in the power output w^as 

observed, when operat ing the diode at T „ = 350°C and at Tp = 

1800°C. It i s noted, in F igure 7, that the T „ = 350°C curve is 
' ° ' Cs 

a lmos t ve r t i ca l nea r T -̂, = 1800°C, which would cause the voltage 

to va ry marked ly with slight var ia t ions in Q. In the experiment , 

the power input is automat ica l ly controlled; so apparently the 

slight result ing per turba t ions caused the observed instabili ty. 
C. COLLECTOR TEMPERATURE EFFECTS 

The power output is shown, in Figure 8, as a function of the 

col lector t e m p e r a t u r e , with Q the p a r a m e t e r at T „ = 375°C. 

The Q == 48.6 w/cm curve is a t T „ = 1800°C and J = 6.6 a m p / c m ^ 

The other th ree curves were made at optimum load conditions for 

maximum pow^er output. 
The optimum value for the collector t empera tu re shows very 

little dependence on Q; and it could, for intensive purposes , be 
2 

considered constant at 750° C, for 27 < Q < 48.6 w / c m . A lower 
loss in power output is observed for T values removed from 

optimum at the low values of Q. 

Since the optimum T_, changes very lit t le with var ia t ion of 

Q in the region of in te res t , it makes it unnecessary to optimize 

12 
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T^ for the multidiode c i rcui t , because the optimum will be near ly 

the same a s for one diode. This feature makes the ent i re opti­

mizat ion of an unequal input multidiode circui t much ea s i e r . 

D. PERFORMANCE COMPARISON OF THE THREE DIODES 

One of the secondary objectives of the exper iment was to 

de te rmine the degree of per formance reproducibil i ty in manu­

facturing diodes. This is accompl ished by comparing the c h a r a c ­

t e r i s t i c vo l t - amp curves for Diodes 1, 2, and 3 a t T^, = 1800°C, 

T_, = 375°C, and T „ = 750°C, a s shown in Figure 9. It is seen 

that the resul t ing curve falls within the es t imated e r r o r s . The 

e r r o r s a r e based on the a s s u m e d emi t t e r t empera tu re e r r o r of 

± 15°C, a s ref lected in the var ia t ion of the voltage. 

A m o r e thorough compar i son is made for Diodes 1 and 2; 

and is shown in F igure 10, where the performance of these two 
2 

diodes is given a s V vs Q for J = 2, 4, 6, and 8 a m p / c m at 

T ^ = 750°C and T „ = 375°C. As can be seen, the i r per for -C Cs ) r 
mances a r e ve ry near ly identical . These two diodes were tes ted 

in the actual s e r i e s and pa ra l l e l c i rcui t t e s t s , since their pe r ­

fo rmances w e r e close enough that the output could be easi ly 

compared to the calculated per formance based on individual 

diode data. 
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IV. PERFORMANCE OF TWO DIODES IN SERIES AND PARALLEL CIRCUITS 

A. CONDITIONS OF OPERATION 

When two diodes a r e operated in -c i rcu i t (Figure 11) with 

power inputs Q, and Q_, but Q, j^ Q^, and the cesium p r e s s u r e is 

optimized, the maximum performance w^ill be obtained if one 

diode opera tes at i ts maximum allowable emi t te r t empera tu re . 

In this study. Diode 1 is ass igned to operate at (T„) = 1800° C, 

and to have a power input of Q the value of which is a var iable 

and dependent on the operating p a r a m e t e r s . Diode 2 opera tes 

with an input Q_, and an emi t t e r t empera tu re less than 1800°C. 

In this paper , the applicable range of operat ion for Diode 2 is 

0.5Q^ < Q^< Qy 

The rat io Q^ /Q , is the p a r a m e t e r used to indicate the v a r i ­

ance of Q„ from Q . The ra t io (Q, +Q_)/2Q^ is a lso shown, which 

is a m e a s u r e of the average value of Q and Q_ normal ized by Q , . 

The power output of the two in -c i rcu i t diodes is shown, in 

this study, as the sum of P , and P^ divided by twice the value of 

P - , . The resul t ing quantity, (P + P ) / 2P , is the power output 

of the two diodes normal i zed by the maximum power obtainable. 

One minus this ra t io gives the fract ional power degradation ex­

per ienced in operat ing under nonoptim\im conditions. 

The collector t e m p e r a t u r e (T„) is held invariant at 750°C, 

which is the optimum value corresponding to the maximum power 

output (P-»r). It has been shown that the power output is only 

slightly affected by changes in T_, near the optimum value, and 

a l so that (Tp) . i s only slightly dependent on Q, An actual 

a t tempt to optimize T_ for the two in-c i rcu i t diodes is not made, 

then, because of i t s ve ry smal l dependence. 
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B. COMPUTED PERFORMANCE 

The expected pe r fo rmances of the multidiode c i rcui ts a r e 

calculated f rom the individual diode data, using the basic e l e c t r i ­

cal laws governing s e r i e s and para l l e l c i rcui ts ; namely, additive 

voltages for the se r i e s -connec ted diodes, and additive cu r ren t s 

for the j iara l le l -connected diodes. The resu l t s of the calculation 

a r e shown graphica l ly in F igures 12, 13, and 14. Given he re is 

the normal ized power output and the efficiency ve r sus the oper­

ating va r i ab les J and T^ for the s e r i e s circuit , and v e r s u s V 

for the pa ra l l e l c i rcui t . The var ia t ion of T „ for the para l le l 
Os 

circui t is not given, because of l e s s emphas is being placed on the 

pa ra l l e l p a r t of the exper iment . 

Not only is the per formance computed for purposes of com­

par i son with the ac tual data, but a lso to de termine the maximum 

power output for a given Q_ /Q and the assoc ia ted optimum 

ces ium r e s e r v o i r t empe ra tu r e and load conditions. These opti­

mized operat ing points a r e l is ted in Table I. In o rde r to e s t ab ­

l ish m o r e c lear ly the power or efficiency degradation t rends 

indicated in this table , these r e su l t s a r e plotted in Figure 15. 

Two impor tant t r ends a r e observed: 

1) P a r a l l e l operat ion of two diodes is l e ss degrading than 

s e r i e s operat ion at the same value of Q _ / Q , . 

2) The efficiency is reduced to a l e s s e r extent than the 

power output for a given Q _ / Q , . 

The calculated r e su l t s a l so show the expected lowering of the 

optimum values of J and Tp , for values of Q_/Q, < 1. Another 

observat ion is for the graphs of power output and efficiency vs 

T-, ; it is noted that the knees in the curves a r e l ess sha rp for Cs ^ 
the lower va lues of J . This means that, a s T-, is reduced past 

L̂  s 
the optimum value for the J = 7 case , the power is reduced much 
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TABLE I 

MAXIMIZED POWER AND EFFICIENCY FOR TWO DIODES IN SERIES AND PARALLEL CIRCUITS 

CO 

Qz/Qi 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

Q,/02 

1.0 

1.11 

1.25 

1.43 

1.67 

2.0 

Ql+Q2 

2Qi 

1.0 

0.95 

0.90 

0.85 

0.80 

0.75 

SERIES OPERATION 

POWER 

p 
max 

2PM 

1.00 

0.93 

0.835 

0.725 

0.59 

0.445 

/(imp/cm2^ 

\ diode / 

6.6 

6.6 

6.5 

6.1 

5.5 

4.3 

(TCs)opt 
CQ 

375 

373 

371 

370 

370 

369 

EFFICIENCY 

''7max 
(%) 

10.0 

9.7 

'•35 

8.6 

7.6 

6.6 

^amp/cm2^ 

V diode / 

5.8 

5.7 

5.5 

5.2 

4.5 

3.7 

<''"Cs)opt 
(°C) 

375 

372 

370 

369 

368 

367 

PARALLEL OPERATION 

POWER 

p 
max 

2PM 

1.00 

0.945 

0.875 

0.79 

0.71 

0.62 

^opt 
(v) 

0.72 

0.71 

0.68 

0.65 

0.62 

0.60 

EFFICIENCY 

'"'max 
(%) 

10.0 

9.8 

9.5 

9.1 

8.5 

7-95 

Vop, 
(v) 

0.80 

0.78 

0.76 

0.73 

0.70 

0.69 



CESIUM THERMIONIC DIODES IN SERIES-PARALLEL 
CIRCUITS - Holland 

inore abrupt ly than for J = 5. The implication here is that it may 

be more des i rab le , f rom an operat ional viewpoint, to operate at 

lower values of J . This , of course , is in harmony with the reduc­

tion of other operat ional problems; that of lowering e lec t r i ca l 

r e s i s t ance l o s se s in ex terna l c i rcu i t ry , and the production of 

higher voltage power with the subsequently m o r e efficient inver ­

sion, if n e c e s s a r y . 

The curves a l so indicate a des i rabi l i ty of operating on the 

high side of the optimum T „ , in o rde r to prevent operation in 

the ex t remely sensi t ive low T „ region. 

C. ACTUAL PERFORMANCE 

In short , the actual and predic ted per formances were found 

to ag ree in a l l of the operating regions explored, which includes 

the computed a r e a s of per formance shown in F igures 12 through 

14. A sampling of the ac tual per formance is compared with the 

calculated r e su l t s , in F igures 16 and 17, where the power out­

put is sho-wn as a function of Q _ / Q p at values of J for s e r i e s 

operat ion and a t values of V for pa ra l l e l operation. The in-

c i rcui t data ag ree within the exper imenta l e r r o r s . 

Some ex t remely sensi t ive operating regions were found, 

however, as would be predic ted f rom the calculated r e su l t s . By 

sensi t ive , it i s meant that slight var ia t ions of the input va r i ab les , 

Q and T^ , cause ve ry large changes in the power output, with 

a resul t ing unstable operat ion. 

The w o r s t sitxoation i s caused by operating with a low cesium 

p r e s s u r e . It is noted, in F igure 12, that the power output is 

ex t remely sensi t ive to a change in T_, , a t around 350 to 360°C. 

When operat ing in this region, the slight changes in T-, , caused 

by the T_, -control l ing action, causes e i ther oscil lat ions or , in Os 
some ca se s , ins t iga tes a runaway in emi t t e r t e m p e r a t u r e . These 
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unstable reac t ions did not cause damage to the diodes in the ex­

per imenta l a r r angemen t , because of a bui l t - in safety mechanism 

in the diode power supplies which l imited the plate cur ren t of the 

e lec t ron bombardment h e a t e r s . 
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V. APPLICATION OF RESULTS TO A SPACE THERMIONIC REACTOR 

The power and efficiency losses a r e now computed for a 

smal l fast thermionic r eac to r , designedfor space auxil iary power, 

which contains about 1000 se r i e s -connec ted thermionic diodes. 

Fo r this case , each diode has identical geometry, fuel loading, 

and potential power output (P-»T). The ratio of maximum to min i -

raum power input to the diodes (Q /Q . ) is 1.85 (Q . /Q = 
max m m m m max 

0.54). No control per turba t ions a r e considered. 

In this calculation, it is a s sumed that al l 1000 diodes operate 

a t the same ces ium r e s e r v o i r t e m p e r a t u r e . This assumption is 

not neces sa r i l y for calculat ional convenience. It is found, in 

thermionic r eac to r design s tudies , that large numbers of diodes 

should be operated v/ith a common r e s e r v o i r , for simplici ty and 

re l iabi l i ty . Severa l r ea sons back up this decision. The f i r s t 

r eason l ies in the ex t r eme sensi t ivi ty of the performance to the 

ces ium r e s e r v o i r t e m p e r a t u r e , so that a high degree of control is 

essen t ia l , which would probably requi re a sizable piece of equip­

ment . If each diode had to have a separa te ly controlled r e s e r v o i r , 

the resul t ing weight added to the sys tem would be prohibit ive. In 

addition, the rel iabi l i ty of many se r ies -connec ted diodes, each 

with its own r e s e r v o i r , w^ould be reduced; because , if the r e s e r ­

voi r of one diode failed, the ent i re s e r i e s would effectively be 

inoperat ive . 

The power and efficiency a r e computed for the nonflattened 

power dis t r ibut ion of the r eac to r , using the single-diode data to 

de te rmine the optimum values of J and T^ and the maximum 
\^ s 

power and efficiency. The resu l t s of this calculation a r e p r e ­

sented in F igu re s 18 and 19, where the performance is shown as 

*C. K.Smith, J . W . Holland, and R. Hirsch, "Design Study of a 
Thermionic Reactor Power Plant for Space Applications (Title 
Unclassif ied), " NAA-SR-6077, (AEC Classif ied Report, 
May 1, 1961) 
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CESIUM THERMIONIC DIODES IN SERIES-PARALLEL 
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a function of J and T_ . The power is normal ized by the factor 

P t imes the number of diodes in the r eac to r . For purposes of 

compar ison, the power and efficiency a r e shown for the same 

reac to r , but with a flat power dis t r ibut ion (Q /Q . =1 .0 ) . 
' ^ ^ max m m ' 

A s u m m a r y of the power and efficiency degradation, and the co r ­

responding optimum values of cu r ren t and ces ium r e s e r v o i r t em­

pe ra tu r e , is l i s ted in Table II. 

The min imum power and efficiency degradation for the non-

flattened output is 41 and 19% respect ively . It is noted that the 
optimum values of both J and T „ a r e reduced by the nonflattened 

C s 

power dis t r ibut ion. The amount they a r e reduced is re lat ively 

smal l , however . This effect was a lso found for the two-diode 

sys tem. 

Another significant observat ion is the reduction of per for ­

mance sensit ivi ty to low ces ium r e s e r v o i r t e m p e r a t u r e s of the 

nonflattened case . The r eason for the reduction in sensit ivity is 

explained by the high fract ion of diodes in the sys tem which a r e 

operating at values of Q which a r e m o r e optimiun for the lower 
values of T „ . Cs 
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TABLE II 

SUMMARY OF THE MINIMUM DEGRADATION IN POWER AND EFFICIENCY 
OF A THERMIONIC REACTOR DESIGN* 

POWER DISTRIBUTION 

Qmax/Qmin 

MAXIMUM POWER (NORMALIZED) 

POWER DEGRADATION (%) 

OPTIMUM J [(amp/em2)/diode 

OPTIMUM T c . ("C) 

MAXIMUM EFFICIENCY {%) 

EFFICIENCY DEGRADATION (%) 
OPTIMUM J [(amp/cm2)/(liode 

OPTIMUM T( . , (oC) 

NONFLATTENED 

1.85 

0.59 

41 
5.6 
370 

B.l 

19 
5 
365 

FLATTENED 

1.00 

1.00 

0 
6.6 
375 

10 

0 
5.8 
375 

*NAA_SR-6077 (AEC CLASSIFIED REPORT, MAY 1, 1961) 
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VI. CONCLUSIONS 

It has been shown that thermionic diodes can be manufactured 

with equal pe r fo rmances , and that the performance of two in-

c i rcui t diodes can be computed f rom the data of one diode. It 

s e e m s a reasonable assumpt ion, then, that the performance of 

any number of diodes in a c i rcui t can be computed. 

The t rend of power and efficiency degradation for operating 

a multidiode plant where the re a r e unequal power inputs has 

been establ ished; the efficiency degrades l e s s than the power, 

and the per formance of pa ra l l e l - c i r cu i t ed diodes degrades l ess 

than for diodes in a s e r i e s c i rcui t . 

The optimized values of J (or V) and T_ for a nonflattened 
Cs 

pow^er input multidiode sys t em do not vary much from the opti­

m u m values which a r e observed for one diode operating at its 

maximum allow^able emi t t e r t e m p e r a t u r e . Operation of two 

se r i e s - connec ted diodes at T^ values 10 to 20°C below the opti-
\j s 

m u m value is uns table , and should be avoided. It is noted, how­

ever , when comparing the per formance of the two-diode sys tem 

to the 1000-diode sys tem, that the low cesium p r e s s u r e has much 

l e s s effect on the l a t t e r sys t em. Near the optimum value for the 

col lector t e m p e r a t u r e , the effect on the performance of a v a r i a ­

tion in the col lector t e m p e r a t u r e is very smal l . The optimum 

values of the col lec tor t e m p e r a t u r e were near ly the same for one 

diode at i ts maxinnum emi t t e r t empera tu re and for a multidiode 

sys tem with a nonflattened input. 

The degradat ion in power and efficiency, for the space t he r ­

mionic r e a c t o r with an unflattened input, was 41 and 19%. These 

l o s se s , of course , a r e reduced to ze ro , if it is possible to obtain 

a flat power dis t r ibut ion. Other conceivable methods of reducing 

the lo s ses include: 
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a) Variat ion of e m i t t e r a r e a , to optimize the cur ren t 

throughout the core , and; 

b) Variat ion of the cesivim p r e s s u r e to groups of the 

diodes, to obtain a more optimum operation. 

The degradat ion caused by control per turbat ions has not been 

considered, but should be given m o r e attention in the future. 

The data p resen ted in this exper iment may be useful to the 

sys t ems des igner , for es t imat ing performance degradations of 

other mul t ip le-diode power plants on a relat ive b a s i s . Some 

ca re mus t be exerc i sed , however, if the level of performance 

does not coincide fair ly closely with that repor ted here in . It is 

probable that the diodes with a different potential performance 

wil l give different degradat ion r e s u l t s . 
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