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I(E.E"Z,;7)

500 1000 1500 2000
E' (MeV)
FIG. 41. Electron Radiative Straggling
The Figure shows the radiative straggling function 1(E, E', Z, 1), calculated for 2 GeV
electrons passing through 6% RL of Cu (i.e. E =2 GeV, Z =29 and 7 = 0.06). The
solid line 1s Equation A8 and the dashed line is the similar, but more accurate result,

from [78]. Neither formula is accurate below E' = 0.2 x E; = 400 MeV. The dotted

line 1s from [73].
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FIG. 42. Thick-Target and Thin-Target Bremsstrahlung
The Figure shows the bremsstrahlung spectrum calculated according to ‘the thin-
target formula, Equation A1 (dashed line), and the more accurate thick-target for-
mula, Equation A9 (solid line). The calculation is for a 6% RL Cu radiator, with
E, =2.0GeV and AE/E; =0.4%.

the straggling brings the analytic result closer to Early’s numerical result. N is given
by:

& 1
bt 140t

Ny

N:F(Hbt)[ 2 + bt

= 1.01

With the above formulae, the photon spectrum produced by an electron beam
with mean energy E, and flat energy spread with full width A passing through a

copper radiator of thickness ¢,,4 (in units of radiation length) is given by:

dabrcm

dk

R e T - (E',k).
b} F

E
dE'I(E,E', Z
dk A G0—A/2 A./.: (E,E'\2Z,T)

(A9)

The integral is evaluated numerically with the results given in Table XXIII. Al-

though I(E,E’, Z,t) diverges as E’ — 0, the function can be integrated analytically
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TABLE XXIII. Total Photon Yields used in Analysis

y o — Full Width 0" E, range N,
MeV E:.m (nominal) MeV v’s per 1000 electrons
1598 0.249% 85° 1474-1574 3.1209
1598 0.249% 53° 1506-1574 2.0589
1598 0.249% 37° 1514-1574 1.8002
2014 0.399% 90° 1882-1990 2.6512
2014 0.399% 53° 1924-1990 1.5608
2014.5 0.399% 3r° 1934-1990 1.3092
2401.5 0.399% 90 2269.5-2377.5 2.2006
2401.5 0.399% 90° 2311.5-2377.5 1.2969
2401.5 0.399% 90° 2313.5-2377.5 1.2549
2801 0.399% 90° 2669-2777 1.8724
2801 0.399% 37° 27212777 0.92705
4214 0.249% 37° 4136-4190 0.58069

with respect to dE’ in each E’-bin and the remaining numerical calculation converges

rapidly. The integral was performed, for all kinematics, with 0.1 MeV steps in E’ and

E, and 0.006% steps in 7. The spectrum is then numerically integrated with k'-steps

of 0.1 MeV to give the total photon flux:

~high
E®" dN.

N, =

ELUW

The results are given in Table XXIII.

— L dk’
o dF.

(A10)
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