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Compton backscattering of Laser light on energetic e-
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Gamma-ray energy and polarization distribution
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Gamma-ray beam line
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ALBA lattice and parameter‘s (provisional)

= BetaX/m

E.=3.0GeV
o/E, = 1x103
l. = 250 mA (topping-up filling)

DBA lattice structure:

Emittance hor. ¢, = 3.6 nm.rad
ver. gy = 0.036 nm.rad

Ap/p, = 0.03

Straight sections:
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Gamma-ray beam intensity
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E, < 90 MeV: I, limited by
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Gamma-ray beam energy and energy resolution (I)

Internal Tagging: » Minimum tagged energy: ~150 MeV
measuring scattered electron * Resolution limited by e beam
energy with Si-microstrip resolution or optics

detector after bending magnet
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Gamma-ray beam energy and energy resolution (II)

Collimation: |
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L/AE( 10°s-Y)

Gamma-ray beam intensity/resolution and
polarization in the range E, ~ 15-530 MeV

at ALBA (provisional)
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Laser system:
* 100W Nd:YAG: SH(40%),TH(25%),FH(5%)
« 5W OPO (1-12um) (Nd:YAG pump)



Gamma-ray beam intensity and polarization
below E, ~ 16 MeV at ALBA (provisional)

-
= 10 2
» =
[*- J
= =
‘x’ —
o
=
QD 4] o
LY
D M : M M
Q
ay : : 5
= - L,=100s?
DIIIiIllilllillIiIllilllilllilllilllilll ﬂl E|||iIIIiIIIEL:IIlilllilllilllilllilll
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
E, (MeV) E,

Laser system:
* 1TkW CO2



Gamma-ray beam time structure
(TOF measurements)

e-beam time structure:

40 ps 2ns
1.2cm 60 cm

PN

v

best time-resolution
(collinear pulsed laser):

13 ns-44 ns

Time resolution through
angle crossing?

depending on length of
interaction



Summary:

Realistic gamma-ray beam intensity, polarization and
energy resolution have been estimated for a GRL at
ALBA by MC simulations with consideration of:

* Laser system
» Collimation system
» Tagging system

Also, feasibility of Si-microstrip + Scintillator tagger
has been studied

Remains, study of shielding and beam dump and of the
e-beam energy resolution degradation



Laser backscattering facilities in the world

Name (Glie\l) (n:;) EL (eV) | E,(MeV) (Iﬁs\vl) L(s" | Year
AT 02= | a00 | L7 | 1-40 . 11(:)35' 1991
Nev‘{_,Sirl:‘Ei‘?RU 1-15| 500 | ~o% | 1-40 | 03 | 10° | 2003
il 13 | 100 |FE5 271 1220 | 9271 10° | 1996
e 25 | 200 | 381" [110-330| 6 10° | 1987
NOOKKAM | 1-8 | 8o | LMo 1905 1420 | <10° | 1993
e 6 100 | 353 | 2°0° | 15 | 107 | 1996
St 8 200 | A1 | 15007 | 15 | 10° | 1999

Proposals: APS (Argonne), PLS (Pohang)




