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1 Introduction. 

The factories such as Phi, Tau- Charm and B-Factories require relatively large positron 
intensities. Accordingly, new positron converters are required with higher power capabil­
ity than those now being used in most storage ring injectors. This paper describes the 
design of a converter which can handle 200 MeV incident beams carrying 6 kW aver­
age power. This work is concerned with new possible hardware to produce positrons in 
the upgraded CESR linac injector by the enhanced power capacity of the converter and 
improved focusing of the emerging positrons. 

Usually the positron producing target is located in a region with increasing magnetic 
field. The converted positrons move in the increasing magnetic fielq through a quar­
ter wave transformer (QWT) into the first e+-linac section. Locating the target in the 
increasing magnetic field is typical for the existing variants of QWT (DESY [1], LAL 
[2]). Another example of QWT as implemented at KEK has the target located near the 
magnetic field maximum [3]. 

Generally the quarter wave transformer (QWT) is made of short lenses with high 
magnetic fields (B;) and a solenoidal magnetic field (BJ) extending over the first e+-linac 
sections. In this work it is suggested to design the QWT from two Helmholtz coils (see 
Fig. 1, position 3). The electron-positron converter (position 2) is placed. in the median 
plane of the QWT, which is located' in the middle of the flat top of the magnetic field 
B;(z) distribution. In addition it is suggested to increase B; up to a level of~ 2.5 T and 
B1 up to the level of""' 0.5 T [4]. The conversion efficiency ofabout 1% can be achieved 
for an electron beam having r.m.s. diameter Ur ""' 3 mm. An additional factor of about 2 
may be obtained by decreasing Ur to 1.5 mm [5]. In [6] it was also suggested to double the 
positron intensity by reducing electron beam spot on the target, improving the capture 
solenoid and raising the bombarding energy from 150 MeV up to 200 MeV. 

2 Calculations of Positron Production. 

All calculations have been made for the following electron beam parameters. The elec­
tron beam, impinging on a converter target, has the energy 200 MeV and the following 
additional constraints [7]: 

1. Every beam train, having 2.5 micro second macropulse duration, contains 52 micro 
bunches of 6 * 1010 e-. • · 

2. The beam train repetition frequency f is 60 Hz. 
3. The average beam power is about 6 kW. 
4. The momentum resolved conversion efficiency for 200 MeV positrons should be 

equal to 1 %. 
5. The r.m.s. electron beam spot diameter on the converter target could be in the 

range from 1.5 to 3.0 mm. . 
For these ~onstraints studies of posiiron capture into the linac sections following the 

converter have been performed. The momentum resolved conversion efficiency is obtained 
as the ratio of number of positrons accepted by e+-linac in the defined energy interval (as 
required for the booster synchrotron's acceptance) to the number of electrons incident-on 
the tungsten target. 
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The EGS3 and EGS4 computer codes have been used to simulate positron production 
inside the target. About 30000 e-, having a gaussian radial distribution, were generated 
at the entrance of the target. Simulations have been done for several values of round beam 
r.m.s. cross-sectional dimensions u, and different electron energies. We have neglected the 
e- angular distribution because the angular spread of the electron beam is much less than 
that of the positron beam. To verify the calculations while working with EGS3 code, we 
also compared the positron radial, angular and energy distributions with those obtained 
in (8] for a lead target and with results obtamed at SLAC [9]. The EGS4 data obtained 
at SLAC concerned the case: electron energy was E = 200 MeV, electron distribution 
had the r.m.s. beam diameter u, = 0.3 em, target thickness was 0.7 em. In a calculation 
using 10000 e- we have found a good agreement with [8] and with SLAC data within 
the statistical errors. The radial and angular positron distributions obtained are also in 
agreement with the approximate fitting formulae given in [10]. 

The thickness of the tungsten target is equal to about two radiation length (0. 7 em) 
and corresponds to the maximum total number of produced positrons. This has been 
obtained by calculations with several values of the target thickness. The details of these 
calculations are presented in the APPENDIX I. 

The following values of the parameters have been used for the calculations of the 
·present CESR linaG: 

I. Electron beam energy Ee- = 160 MeV; electron beam r.m.s. dimension u, = 3 
mm. 

2. Conversion target material is tungsten, its thickness is equal to 0. 7 em. 
Calculations of the positron conversion efficiency have been carried out in the initial 

energy interval 5 to 20 MeV. As it has been found with simulations using PARMELA 
code, this interval corresponds to the positron energy spread of ±5% after aGceleration. 

We have taken some values for the r.m.s. electron beam size from u1 = 3 mm to 
a2 = 0.75 mm. For optimization of positron capture several longitudinal magnetic field 
distributions were studied. Three of these are shown in Fig. 2. The step size used in the 
simulation was taken equal to 0.5 em. Distribution 1 ·corresponds to the existing QWT 
field. Distribution 2 may be created by two coils plaGed symmetrically on the both sides 
of the target when B1 = 0.3 T and transverse admittance of the first e+ -linaG section 
AJ = 5.3 cm*mrad (see APPENDIX I). Distribution 3 is proposed for the future design. 
Here B; = 2.5 T, BJ = 0.5 T, A1 = 8.3 cm*mrad. This magnetic field distribution has 
been found to give a maximum capture efficiency. In all three cases the target is situated 
at the point z = 0. The results, as obtained by simulation of the positron capture into 
the first linac section with the use of the EGS4 code, are given in Table I. 

As it can be seen from this table, one should plan to place the target at the maximum 
o( the QWT magnetic field when designing the converter and to decrease the diameter of 
the electron beam spot on the target. 

Thus we can make the following inferences from the results shown above: 
I. The positron conversion efficiency into the first section of the e+-linaG increases 

up to ~1% for the proposed magnetic field (distribution 3). In this case the conversion 
efficiency is about 2.5 times greater than the present operating conditions (distribution 
1). 

2. An additional faGtor of about 2 may be obtained by decreasing the electron beam 
r.m.s. diameter to 1.5 mm. Then the conversion efficiency is obtained equal to {1.6 to 

2.0)% . 
./ 

4 

3. When taking into aGcount the positron longitudinal motion in the first two e+ -linaG 
sections, the conversion efficiency decreases by 15%. 

· Table 1 

r.m.s. Conversion Conversion Conversion 

/ 
beam diameter efficiency . efficiency efficiency 

a, mm ( distrib. 1) (distrib. 2) ( distrib. 3) 

0.75 6.6 to-' 8.34 10-, 1.96 10"'"2 

1.5 5.0410 3 6.67 10-3 1.64 10-2 

2.25 4.5 10-3 5.23 to-3 1.26 to-• 
3.0 3.2 10 3 3.1 to-3 0.88 10 2 

--

3 Water Cooled Tungsten Converter. 

When incident electrons interaGt with the target there are photons, electrons and positrons 
produced at the converter output. In order to plan for adequate cooling of the target we 
need to know the value of the total energy deposited in the target. The following results 
for the particle energy deposition (see Table 2) have been obtained with EGS3 code. Total 
incident energy of electrons was equal to 200 MeV. 

Table 2 

region #1 region #2 region #3 

before the target tungsten after the target 

vacuum thickness = 7 mm VaGUUm 

electrons 0.02% 18.4% 16.9% 

photons 0.4% . 0.7% 53% 

positrons 0.0% 4.6% 5.6% 

summary 0.4% 23.7% 75.5% 

Thus the total power needed t~ be removed from the target is about 1.42 kW. The 
power dissipated in the target has been taken to be 2.0 kW (with -30% reserve). 

The design of the target and its radiator are shown in Fig. 3. The target radiator is 
made of h~d copper of Ml quality. Its parameters are: modulus of elasticity E.a.d = 1.26* 
106 kg/cm2; tensile strength. ab = 3710 kg/cm2 ; yield strength aT = 3400 kg/cm

2
; ther­

mal conductiviiy in the temperature span about 100°C Acu = 329 kcal/m*hour*degree; 
coefficient of linear expansion {J = 17*10-6 !/degree. 

If we assume the temperature of the target radiator is less then 100°C, we can neglect 
the luminescence of the radiator external surface. All heat released in the target therefore 
goes into water flowing through the radiator passage. 

5 
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We now consider the steady-state heat flow process cooling the target. The heat flow 
ofQ = 0.48 kcal/sec, corresponding to the entire dissipated power W = 2 kW, is delive~ed 
to the target from the electron beam. This heat is transferred through the surface e-a-c 
from two radiator rings e-i having a width S. Heat is removed into water through surface 
e-a-c. In the steady-state condition the amount of heat, passing through the ring sudace 
e-i, is equal to the amount, passing through the face surface a-b-c. This is the working 
assumption for the engineering calculations being carried out below (see APPENDIX 
II). The target, radiator and water temperature and also temperature stresses have been 
estimated. They are within admissible limits. 

The radiator can be made of a rectangular copper bus bar. The target can be soldered 
to the radiator with lead. Such an approach allows us to relieve the temperature stresses 
in the radiator body which are due to the large difference in the coefficients of linear 
expansion of the radiator (Cu) and the target (W) materials. 

The radiator outer diameter will not exceed 45 mm. There is a slit in the radiator 
body that is designed to prevent the formation of a shorted turn. Thus the radiator 
geometry (shown in Fig. 3) allows us to remove 2 kW of dissipated power from the target 
when the cooling water flow is equal to 1.8 litr/min with the initial water temperature 
t~n,o = 20°C. One can expect the temperature in the target core to be ~ 500°C and the 
water temperature rise to be ~ 16°C. 

·4 Converter Foc~sing Solenoid 

The QWT pulse magnetic field distribution along z-axis1 has beim calculated by summing 
all turns of the QWT coils. We hav~ used the procedure suggested in [11] for calculating 
the effects of eddy currents in the vacuum chamber components. 

Considering the currents / 0 in the coils in free space and then adding the vacuum 
chamber walls surrounding the coils, we compute the induced eddy currents /; in. the 
chamber walls by dividing the walls into N small enough axially symmetrical rings. We 
can write then the following set of equations for the currents induced in these rings: 

N 

2: /; * M;~c = -2?r * r,. * Aok 
i=l 

(1) 

where r,. is radius of the ring (having number k); M;Tc is the mutual inductance of the 
rings (having numbers i and k); Aok is vector potential due to the coil currents at the 
chamber wall in the ring having number k. Equation (1)"is valid when d ~ 6, where dis 
the wall thickness and 6 is the skin depth, a condition which is true in this case. 

The following design of the QWT magnetic field coils shown in Fig. 4 has been chosen 
accordingly to the results of positron capture simulation presented in section 3 .. It is 
proposed that the magnetic field strength be B. = 2.5 T and be formed by two coils. The 
mutual coil geometry and the number of the necessary ampere-turns in every coil depend 
on the following: 

1) Parameters for the QWT magnetic field. In our case we have B. = 2.5 T; the 
necessary length of this field l = 4.5 em; f = 60 Hz. 

2) Dimensions of the target radiator. As we can see ·from Fig. 3, the axial radiator 
dimension H. is 8 mm. Thus the distance between the coil inner edges must be not less 

than [9 = 10 mm. 

7 
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3) The value of the permissible reduction of the QWT magnetic field at the target due 
to the gap between the two solenoid co~. We 88Sume the reduction of the magnetic field 
in the target median plane to be not more than 15%. · 

4) Parameters for the switching device for the magnet pulser. Thyratron mean current 
must not exceed 10 A. 

5) The coil inductance must be 88 low 88 possible. 
Each coil h88 the following parameters: length C. = 42 mm; distance between the coil 

centers Zc = C.+ Cg = 52 mm; inner r~ius r;,. = 16 m~m; outer radius rout = 30 mm; 
number of windings w= 7; number of layers n1 = 2; amplitude of the current in the coils 
J = 15 kA. The conductor is a hollow copper pipe with an outer diameter d1 = 6 mm 
and wall thickness 5 = 1 mm. The maximum tangential and axial stress in the coil turns 
is about 120 kg/cm2 (yield strength for soft copper is equal to 700 kg/cm2

) when the 
conductor is cooled directly by water. 

As it will be shown in the section 5, the half sinew ave duration. of the magnetic field 
is rather short (about 15 J1.8). The dissipated power that should be removed from each 
coil is about 120 W, which can e88ily be removed by water with a flow speed of 1m/sec . 

The calculated distribution of B. on the axis of the system allowing for eddy current 
effects of the vacuum chamber members is also shown in Fig. 4. The distance L1 between 
QWT median plane and front edge of the solenoid (d, = 30 em) surrounding the first 
accelerator after the po8itron target is about 20.5 em. 

In our calculations we have used the existing coil (lc = 7.6 em; de = 16.5 em) 88 
the magnetic field corrector. The distance between the median plane of this coil and 
the front edge of the solenoid. L2 is about 14 em. Some little increase of the rate of the 
QWT magnetic field decay ( 10%) is attained at the expense of eddy current effects in 
the vacuum chamber flange. 

5 Power Supply for Converter Solenoid 

The most natural solution for the design of the pulser and power supply uses the scheme 
of a capacitor discharged through the coU's inductance by a switch. The.choice of the 
LC-time constant and switch type have been determined as follows: 

The characteristics of the pulser are determined by the mutuitl coil arrangement and 
their geometrical dimensions which are shown above (Fig. 4). The design of such pulse 
generators already exists. They coptinue to operate in the steady-state with pulse currents 
of about 15 kA into an inductive load. The closest design for such a pulse generator is the 
modulator which is used as the pulse generator for the SLAC positron production system 
[12]. In this system 12 thyratrons are required, 8 of them are used for the forward current 
switch and the remainder are used to protect those eight. The pulse repetition rate of 
this generator is 120Hz. 

The value of the forward current (I) has also been chosen to be equal to 15 kA in 
our case. Different pulser designs have been discussed. We have chosen the simplest one 

·for the case when the QWT coils are placed directly in the vacuum chamber. H voltage 
amplitude (Uo) is limited to the 10 kV level, then the electrical field gradient on the coils 
will not be more than the typical values for the standard electrical equipment. Thus 

9 



metal-ceramic bushing insulators can be used for the feed through the vacuum chamber. 
· The U, and I values define main parameters for the pulse modulator for the given 

geometry' of the coils. The selected parameters of the pulser system is given in Table 
3. The inductance L (including the mutual inductance) for the free space is given. The 
inductance calculations have been carried out by method [13]. The accuracy of these 
calculations is better than 10%. 

Table 3 

2d mm 52 
2*r0 mm 46 • 

B;/Bo 0.85 
Bo T 2.5 

l*w kA*turns 105. 
L JLH 3.25 

Uo kV 10. 
I kA 15. 
ro Ohm 0.7 
t JLS 15.3 
c JLF 7.3 

i (aver) A 8.8 

The principal scheme for the pulse generator is shown in Fig. 5. The generator 
includes thyratron, capacitor C, feedline F, load L and the recuperation circuit Rec. In 
our case the average current i(aver) is about 9 A and there is rather short half period 
of the sinusoidal current in the .load.' We can use a thyratron type of the switch. The 
thyratron TGI-5000/50 type has the nominal average current 10 A and we would need 
only one for the generator. Typical parameters of the TGI-5000/50 switch tube are shown 
below (Table 4). We have chosen this type of the thyratron switch tube for the future 

. design. The generator has two independent channels. Each channel has one thyratron, a 
capacitance block and a feedline. 

The capacitance C can be constructed by the parallel-series connection of the Russian 
capacitors of FST-4-16 type. These capacitors are designed for work with pulse power 
systems. Their loss tangent angle is about 55*1o-t. We will not need a fan for the 
capacitors. The total number of the capacitors is 12 with a totat weight of 336 kg. 

The feedline may be built from lengths of flexible coaxial cables (25 cables in parallel 
connection) .. For example, we could use PK-50-11 coaxial cable having 50 Ohm impedance 
with OD = 11 mm. · 

Varying the magnetic field level is possible by changing the voltage on the storage 
capacitors or by changing the delay of the trigger relative to the beam on the target. A 
Rogovsky coil may be used to control the pulse current. A preliminary design for the 
generator is shown in Fig. 6. 

10 

1200 mm 

Feacj.101r I 

Fig.5 
r 

Water Coolin 
Jo"r · An{)diOI 

Capacitances 

Tnvrotron 

Lt 

L2 

600 ·m:m 

Power· S~pply> HY 1 1 , , 

f~r Heating· 
Trlgger a.nd etc. 

Fig.6 

11 



l ~ 

1', 

6 Conclusion 

This work provides the engineering calculations for all converter systems. It is shown that 
a conversion efficiency of about 1% can be obtained for the electron beam with energy 160 
to 200 MeV and average beam power of about 6 kW by means of the present converter 
design. This increased conversion efficiency was obtained by increasing the magnetic field 
B; level up to ....., 2.5 T at the target and the solenoidal magnetic field B J level up to ....., 
0.5 T. The present converter design unlike other designs has the target located on the flat 
top of B;(z) field distribution. 

This converter design is compatible witli use in the existing CESR linear injector for 
testing. 

Table 4 

Anode voltage kV 50 
Pulse current kA 5 

Pulse duration J.l8 16 
Repetition rate Hz 125 
Average current A 10. 

I 

Heating current A 178-202 
Heating voltage v 6.0-6.6 I 

Trigger grid voltage kV +(1.2-2.5) I 

Duration of the trigger 

I grid voltage J.l8 3.0 

12 

APPENDIX I 

Positron Transportation through QWT and Cap­
ture Conditions. 

Data for every positron are stored according to the standard EGS output table and are 
used as input into the QWT-simulation program. At the exit of the target where the 
magnetic field level is B; every positron is characterized by: 

E - total positron energy; 
Z 0 and Yo - initial coordinates; 
z~ and y~ -initial angles with respect to z-axis. 
These data are used to calculate the particle movement in the magnetic fields by 

stepping spatially along the accelerator. An attempt to calculate the positron conversion 
efficiency into the first e+-linac section immersed in B1 with the help of PARMELA code 
has been unsuccessful. Therefore another method was devised to compute the positron 
transport for an arbitrary magnetic field distribution and it is described as follows. 

The magnetic field distribution is approximated by a stepwise constant B-field function 
with step length dz along the longitudinal axis. In every interval of constant B the 
coordinates z1,2 and the angles z~,2 at the beginning and at the end of the interval are 
computed by the linear transformation (valid in a coordinate frame which rotates with a 
Larmor angular frequency). ' 

( 
z2 ) _ ( cos(k1 ~ dz) 1/kl * sin(k1 * dz) ) ( z1 ) 
z; - -k1 * sin(k1 * dz) cos(k1 * dz) * z~ 1 (2) 

where k1 = eB;f2cp.t is the Larmor wave number of a particle having longitudinal momen­
tum cp~1 in magnetic field B; and dz is the length of a constant magnetic field interval. 
The same transformation is used in y, y' - plane. We use the energy conservation to 
find the transformation of the positron longitudinal momentum p. at the transition from 
magnetic field strength Bi to B2: · . 

cp,2 = [1 + 2(kt- k2)(z~y2- y~z2) + (ki- ~)(z; + yi)Jlf2 * cp.1 (3) 

At the magnetic field transition tl!e angles z' are. transformed according to the rule: 

cp,z' =canst; cp.y' = const (4) 

Using equations (2 through 4) recursively we can find the transverse coordinates and 
momentum for any arbitrary magnetic field distribution. 

A particle will be captured into the admittance of the accelerating section immersed in 
a solenoidal magnetic field B J if its coordinates and angl~ satisfy the following conditions: 

k1z2 + l/kJ * z'2 ::; AJ (5) 

(and the same ~or y,i/ plane), where kJ = eBf2cpzf and AJ = k1a2 is the transverse 
admittance of the first e+-linac section. 

13 



APPENDIX II 

Temperature Heat Conditions. 

The target is made of tungsten having diameter d = 12 mrn and length H1 = 7 mrn. 
The thermal conductivity of tungsten is .X .. = 124 kcal/m*hour*degree for an average 
temperature t~, = 300°C. The contact area of cooling water: with the radiator F has to 
be greater than the area defined from the condition [14] 

Fa= Q/qa, (6) 

where qa = 347.2 kcal/sec*m2 is the critical heat flow below the boiling point. We obtain 
from {6) Fa = 1.38*10-3 m2 • In our case F ~ 2.0*10-3 m2 • The area of the surface a-b-c 
is F' ~ 0.94*10-3 m2 • 

The average temperature difference 6t~ .. between the radiator walls and water is equal 
to 

6t~ .. = Qj0tF, (7) 

where a is heat transfer coefficient .into water calculated for a flow speed of v = 3.0 
m/sec at the average water temperature t'H,oa.v = 28°C. The following parameters· for 
water correspond to this temperature: water density 'Y = 996.2 kg/m3

; water heat ca­
pacity Op = 0.998 kcal/kg*degree; Prandtl number Prn,o = 5.74; water viscosity v = 
0.906*10-6m2/sec; water thermaldiffusivity >.n,o = 52.3*10-2 kcal/m*hour*degree [15]. 

We must then find Re {Reynolds number) and Nu (Nusselt number) to determine the 
value for the parameter Ot: ~ 

Re = V*d./v; d.= 4 * F,.,.fP (8) 

where P is perimeter of the passage cross sectipn. This gives us d. = 1.8 mrn, Re = 
6390, Nu = 0.023* PrCJi!o * Re0

•
8 = 51.3, Ol = Nu*.Xn,o/d. = 4.14 kcal/m2*sec*degree and 

6t::, .. ~ 58°C. This temperature rise is permissible. · 
From the following equation we can determine what the temperature rise 6tf£, 0 will 

be when the power load Q = 0.48 kcal/sec: 

6t'H,o = Qfv * F1cn * 'Y * Op = 16.1°01 {9) 

where F~c,. = 10 mm2 is the cross section of the radiator passage and v = 3 m/sec. Thus 
the water flow will be Vn,o = v* F,.,. *60 = J.8litr/min; 

Heat Ql goes from the target into water on the area e-c {see Fig. 3) with the tem­
perature rise· 6t~ .. &· Let us assume that heat Q2 goes· into water at the area e-a-c from 
some median surface (containing the points m-o) with the same temperature rise 6t~a&· 
We now may obtain this temperature rise from the heat Q = Q1 + Q2 . The temperature 
rise on the ring having the width t,. is 

6t~a.& = Q1/(27r * t1c *>.c .. )* In {Ddd.) 

and the temperature rise on the area e-a-c is 
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(10) 

6t~a.& = 0.5 * S * Q2/(2 * F' * >.c .. ), _ (11) 

where Sis shown in Fig.3 (S. = 3.5*10-3 m). We have from (10 and 11): 

Q1/{27r * t~c) *In {D1/d.) = S * Q2 * 0.5/{2 * F') {12} 

Thus we obtain Q1 = 0.006 kcal/sec, Q2 = 0.474 kcal/sec and 6t~a.& ~ 4.8°C. 
The radiator temperature rise will be equal to the sum of two temperature rises: the 

first one is on the target-ring surface e-i and the second one is on the middle surface'm-o 
surrounding the cooling water channel. We obtain 

6t~ad = Q2j(21r * (Ht- tr.) *>.c .. }* In {D1/d.) + 6t~a.& ~ 60.6°0 (13) 

The temperature gradient of the radiator is specified by the temperature difference 

6t~ad- 6t::,., ~ 12.2°0 . {14} 

In the steady-state conditions we can expect stress in the radiator to be of the order 
of 

u!ad = f3 * (6t~ad- 6t~.,) * E,ad ~ 229 kgfcm2 

For this case the yield strength of copper is 3700 kg/cm2• 

The target temperature will be equal to 

(15) 

tr .. , = 6t~ .. 4 + 6t::,., + 6t'H,o + t:n~o• (16) 

where t~H2o is the initial temperature .of cooling water. Taking t~n.o = 20°0, we have 
t~, ~ 155°0. 

We assume that the electron beam cross-section dimension is 3 mm. The hot spot in 
the target will have the same dimension and its temperature will be 

tcor = Q *In (d/dcore)/(27r * Ht *A.,)+ t~, ~ 530°0 (17) 
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Auocos B.A~ 11 Jip. 
BhiCOK03<flrfleKTIIBIIblii 3.1eKTpouno-noJ11TpOIIIIhrii KOIIBepTeJ 

)la111Hlll·pa6om noCBliUlella coJ;ramuo ttosoro o6opy;wsa 
p)ltpyeMOM mmeiiuoM mrJKeKTope CESR (Kopue.TbCKIIii yr 
IUCIIIIeM MOIUIIOCTII B KOIIBCpTCpe II y.1)~tlllellll0ii <floKycupo 
npiiBOJIIITCll KOIICTPY.KUIIll · KOitBCpTcpa. 6mt6ap;wpycM9i·o 3 
II cpeJIIIeii MO!llllOCThto.6 KBT. B pa60TC npe;~lOJKCIIO IICII0.11 

. COCTOl!Utllii Ill JlBYX KaT)1llCK fcJibM~O.lhUa. 3.1eKTpo11110·11' 
)lllaiiiiOii IL~OCKOCTII 'ICTBCpTbBCl111080ffi Tpauc<flop~!aTOpa. I 
septullllhl pacnpeJie!ICIHill MalliiiTIIOffi IIO!Ill Bi (:.). npc;~~< 

-2,5 T, a llllllYKtUtto co.~enoiiJia.%noro Mam11nmro no:rll Br 

CCKUIIll JllllleiiiiOfO YCKOpiiTCIIll ·nOJilTpoiiOB, llO BCJIII~IIIIhl -( 
KOIIBCpCIIH -( '70 MOJKeT 6b!Tb IIOJI~tell )Llll 3JICKTp011110ll 
)!llaMeTp cr,- 3 M·M. )lOII0.1HliTeJihllhlii <flaKTOp -2 MOlKCT 6hl 

Pa6om Bhmomreua B Jla6opa~op1111 l!JtepubiX npo6.1cM C 

Coo6uieri11e 06be;unreHHOro IIIICTirryra l!Jiepn 

Anosov V.A.et al. 
Electron-Positron High Efficiency Converter 

. ·. 

This work is concerned with. new possible hardware I· 
(Coinei.University, USA) lin~c injector by the enhanced p< 
focusing of the emerging positrons. The paper describes tt 
200 MeV incident beams earring 6 kW average power. In tl 
wave transfonner (QWT) from two· Helmholtz coils. 
in the median plane of the QWT which is located in the 
B; (z)_ distribution. In addition ·ii is suggested to increase , 

magnetic field 8
1 

extending over the first i' -linac section 

shown that the conversion efficiency about I% can be a 
diameter cr,-· 3 mm. An additional. factor of about 2 may t 

The investigation ha.' been performed at the LaboratorJ 

Cominunication of the Joint ln~'tiiuic for N1 


