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If the focal distance is given, the current required could be found as 1

For the primary electron beam of say, 20 MeHR) = 66kGcm: Suggesting F=0.5 cm, L=2cm, a=0.5cm
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Scattering of the beam in a Lithium rod target could be estimated as V<0 > = ONER /;?

pc
where X, —is an effective radiation length of Lithium, X, =833g/cm® (or 156 cm),
tXO —is the thickness of the rod in g/cm?. V<6* > ;% % =0.077 rad

Resistance of the 1 cm long 1 cm in diameter Lithium rod could be estimated as

R=pL/ma®=1.44-107-2/7/0.5* =3.7-10°  Ohm.

the instant power dissipation in the rod as bigas P=17°-R=83.25-10°-3.7-10° =2.5-10° W,

If the pulse lasts for 7 seconds with repetition rate f, Hz, then the average power dissipation will be
<P>=J"-R-fr

_For f=5Hz, 7= 2ms the last goes to <P>=2510°-52:107=  25kW
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Accelerator structure

These numbers can be considered as a base

Some latest improvements allow to relax these conditions~30%
(higher K)

Multiple targets allow reduction of the undulator length in half
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Prc.I3, Momesp JHESH ¢ FUIKAM JHTEOM.

I - moHycHad OGQIOYKA JEH3H, 2 — padommil oOmeM JHTAA,

3 - ropnyc JWH3H, 4 - 00BeMH I/ DACTORAHEA ERNKOTO JH=
TEA, 5 - TPYCKE NOABONA JETHA, 6 — MAWGHE, 7 — BHXpHHON

aHeI, B — KOHJCHHO HKOHTAKTH, 9 — MMOCKEE TOKOMOABOLH,
0 - TeIIOBHE pAasEA3KHE
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Energy deposition in Be flanges is going by secondary particles (positrons and
electrons) is 6E~2 MeVcm?/g, Secondary beam diameter d=71cm .

Area illuminated is going to be S=1/4 md2 =0.4 cm?.

Volume density of Be is p=1.8 g/cm?3, for thickness 0.5 mm

Energy deposited in a material of flange going to be

AE=QE-p-t/Icm =2-1.8:0.05=0.2 MeV per particle

So the total energy deposited by train of n, bunches with population N each, comes
to

E, =2 AEXNxn,xe Joules,
where e stands for the charge of electron. The last expression goes to be

E, = 184

Factor reflecting spare particles, ~1.5-2 , factor two- reflecting equal amount of
electrons and positrons and, finally, factor reflecting efficiency of capturing ( ~30%).
So the final number comes to> =21J.
Temperature gain by heat capacity of Be C = 1.82 J/g/degC comes to

E E 21

tot

AT = ~ ot~ .
mC, ~ pSIC,  1.8x1.82x0.05x02 000 deg.

One needs to add the initial temperature which is above melting point of Lithium,
coming to maximal temperature ~850-900 deg. Meanwhile the melting temperature of
Be is 1278 deg, so it withstands.
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CONCLUSIONS

AMD as element of collecting positron optics is so ineffective, that it forces
to compensate bad collection ability by increasing the flux of primary
particles (photons).

Under these conditions one forced to use Ti material, what in its turn
reduces efficiency even more.

Was shown earlier that eddy fields in mowing target immersed in magnetic
field might sweep the positron beam.

Utilization of Lithium lens allows Tungsten survival under condition required
by ILC with N_~2x10'% with moderate K~0.3-0.4 and do not require big-size
spinning rim (or disc). Thin W target allows better functioning of collection
optics (less depth of focusing).

Liquid targets as Pb/Bi or even Hg allows further increase of positron yield.
Lithium lens (and x-lens) is well developed technique.

Usage of Li lens allows drastic increase in accumulation rate, low K-factor.
Field is strictly limited by the surface of the lens from the target side.

Plan is to repeat optimization of the cone angle in Li rod.
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