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Sec.3.3: PARTICLE-MATTER INTERACTION

Figure 1: Function F (
√
KL,

√
Kℓ∗).
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is achieved when
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(4)
In [1], the horizontal beam size σ⋆

x′ was ig-
nored. A modified expression including a correc-
tion can be found in [2]. The additional contri-
bution from σ⋆

x′ can be made small by decreasing
the strength of the horizontally focusing magnet
in the final focus lens.

Reduction of luminosity Since the resulting
distribution of the beam differs from Gaussian
(unperturbed core, plus long tails), the luminos-
ity is better than that calculated from Eq.(3). The
minimum effective beam size determined by lu-
minosity is typically 1

2σ
∗
y min.

Luminosity L is reduced from the value L0

without radiation in the lens by the factor [3]

D = 2

√
β∗yεy
π

∫ ∞

0
dk exp(−β∗yεyk2)

×⟨|ρ̃Y (k)|⟩2y∗0 ,y′∗0 (5)

where ⟨|ρ̃Y (k)|⟩y∗0 ,y′∗0 is the Fourier transform of
the distribution of Y , averaged over (y∗0 , y

′∗
0), and

|ρ̃Y (k)| = exp

[∫ L

0
N(s)(S(P )− 1)ds

]

N(s) =
5αγ

2
√
3
|Kg(s)y′∗0|

S(P ) =
3(
√
1 + P 2 + P )5/3

10P
√
1 + P 2

−3(
√
1 + P 2 − P )5/3

10P
√
1 + P 2

P =
3

2
λ̄γ2ky′∗20 K2G(s)|g(s)|

g(s) =
sin
√
Ks√
K

+ ℓ∗ cos
√
Ks

G(s) =

∫ s

0
g(s)2ds

Y ≈ Ky′0
∗
∫ s

0
G(s)

u(s)

E
ds
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3.3.6 Thermal Outgassing and Beam
Induced Desorption
V. Baglin, E. Mahner, CERN
O. Gröbner, ret. CERN

Thermal outgassing rates [1, 2]
Q (Torr l s−1 cm−2)

Q = C exp(−Eb/kBT )

depends strongly on surface coverage C , tem-
perature T and molecular binding energy Eb [3].
Molecules may exist with different binding states
between 0.8 and 2 eV [4]. A low outgassing rate
requires a chemical cleaning procedure adapted
to the material [5]. Coverage is also determined
by diffusion from the bulk, a particularly strong
effect for hydrogen in most metals [6]. For
clean, unbaked Al, Cu and stainless steel (SS) sur-
faces after 100 h pumping at room temperature,
the main gas species desorbed are fairly similar,
Tab.1.

The quoted rates may decrease by several or-
ders of magnitude with pumping time as lower
binding energy states empty. In unbaked systems
water dominates and Q remains sensitive to tem-
perature [7]. H2O is found to decreases approxi-
mately inversely with time

QH2O∼Qot
−1
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The minimum spot size
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