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What  is E166?

It  is a proof-of-principle experim ent  for a new type of 
posit ron source!  New sources are necessary for the 
planned posit ron current  in the ILC...

...and it's polarized!

●  does this principle work?

●  what  is the degree of polarizat ion?



who and where? :
● ~ 50 persons from  13 universit ies as well as SLAC, 
DESY, KEK

● experim ental setup was located in the FFTB at  SLAC

FFTB



Tim eline of E166 :
● m ain principle first  m ent ioned in 1970s

● first  proposal to SLAC in 2001

● two runs in 2005 (june and septem ber)

● about  12GB of raw data in ~ 3000 runfiles

● com plete sim ulat ion of the setup with GEANT4

● experim ent  (and FFTB...) dism ant led in spring 2006

● analysis of data is st ill in progress



Why polarized? :

Ideal: ILC with polarized e+  and e- beam s

● Higher effect ive polarizat ion

● Increased signal to background in SM-tests

● Enhancem ent  of effect ive lum inosity

● Precise analysis of m any kinds of non-standard 
couplings

● The opt ion to use t ransversely polarized beam s



Why polarized? :

background and lum inosity:



Why polarized? :

search for new physics:



The helical undulator

First  proposed by 
Mikhailichenko und Balakin 
in 1979:

The Conversion System for 
Obtaining High Polarized 
Electrons and Positrons, 
Budker Inst itute of Nuclear 
Physics, Preprint  BINP 79-85 
(1979)



The basic principle:

undulatore-

e - separator


e -

thin target , 
about  0.5 X0

separat ion, adiabat ic 
m atching, filtering, 
accelerat ion, dum p, 
dam ping ring, ...



Why using an undulator?

Convent ional posit ron source:
●  unpolarized
●  target  > 5 X0
●  very high energy deposit ion in target  (heat load)
●  com plex target , e.g. rotat ing WRe-Disc

Source with helical undulator:
●  polarized
●  target  ~  0.4X0
●  sm all energy deposit ion in target  (ILC won't  kill it ...)
●  sim ple target  (thin target , no switchyard necessary)



And in ILC?



The helical undulator...

sensit ive m echanics, line 
of sight  about  0.7m m !



The helical undulator:

Technical details:

Low em it tance beam  necessary!



The helical undulator:

Needs cooling!



The helical undulator:

Produced radiat ion:
E 0≈

22 hc
u

● first  approxim at ion in beam  direct ion:
● @SLAC: E~ 50GeV  results in ~ 10MeV photons



The helical undulator:

Produced radiat ion:



The helical undulator for the ILC:

● E166 com petes 
with LASER-
backscat tering  
sources for use in 
the ILC

● E166 has to proof 
its principle and give 
a hint  on its 
efficiency and the 
degree of polirizat ion
 
● No advice on 
technical details of 
an ILC-scale posit ron 
source can be given



The setup...



The setup:



The setup:

FFTB at  SLAC, 50GeV e - @ 1 or 10 Hz :



The setup:



The setup:

The analysis part  in detail:



E166 spect rom eter and calibrat ion:



E166 spect rom eter and calibrat ion:



The setup:

The posit ron-polarim et ry:

● Polarim etry uses spin-
dependent  Com pton 
crossect ion, m easures 
asym m etry

● Com pare with 
Goldhaber-experim ent



Some prelim inary results of E166:

● Helical undulator works and produces circularly polarized 
photons!

● Asym m etries m easured for 6 different  posit ron energies

● Asym m etries are in the expected range

● Analysis and sim ulat ion with GEANT4 is st ill in progress

P=


A⋅Pe



Some prelim inary results of E166:



Some prelim inary results of E166:



The setup:

The CsI-calorim eter:

● 3x3 m atrix of CsI(Tl)-crystals
● CsI(Tl): high energy resolut ion (~ 5%) at  E~ 1GeV
● 2 photodiodes per crystall
● photodiodes and am plifiers out  of BaBar-inventories



The setup:

Detector-elect ronics:

x32

x1

x8

x1

x8

x1

12bit ADC
analog in
from 
diode

detectorinternal ADCinternal

GAIN SENSITIVITY



My diplom a thesis:   Calibration of the E166 CsIcalorimeter

Analysis of run files with focus on:

● im proved pedestals

● precise m easurem ent  of 
amplifier slopes

● calculat ion of high-resolut ion values

Sim ulat ion of cosm ic m uon events with GEANT4:

● im plem entat ion of cosm ic m uon generator

● im plem entat ion of cosm ic t rigger in geom etry

Testbeam  run in Ham burg to check linearity



My diplom a thesis:



My diplom a thesis:

Sim ulat ion with GEANT4 and calibrat ion with cosm ic
 m uons:

DATA

SIMULATION



Conclusion:

My work for E166:

● Determ inat ion of am plifier slopes has been finished, 
with a precision bet ter or equal to 2.5%

● Sim ulat ion with GEANT4 has been finished, first  
calibrat ion with cosm ic m uon runs done at  SLAC has 
been published

This week:

● Testbeam  run in testbeam -area 22 at  DESY Ham burg


