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OVERVIEW

DETERMINE GOALS
IDENTIFY IMPORTANT EXPERIMENTS
SEEK COLLABORATORS
CHALLENGES AND TASKS
GINZBURG PROPOSALS
THEORY OF τ DECAY



SUGGESTED GOALS

Ascertain the level of interest within both the high energy 
and medium energy physics communities in operating 
fixed target experiments at the ILC.

Provided that the interest is high, work to establish fixed 
target experimental halls at the end of the spent electron 
and positron beamlines, or a special electron beamline as 
proposed by TESLA-N.

Provide high energy test beams for such uses as detector 
development and optimization of Compton backscattering 
for the ILC Gamma-Gamma Collider Option.



SUGGESTED GOALS
(cont’d)

Determine and minimize the construction and 
operating costs associated with a fixed target 
program.
Involve colleagues from developing countries in 
both sharing the costs of and playing leadership 
roles in fixed target experiments.
Run successful fixed target experiments at the 
ILC that will test the Standard Model to 
unprecedented levels of precision.



IDENTIFY IMPORTANT EXPERIMENTS

High Precision Møller scattering
e – e - -> e – e - Y. Kolomensky 

Lepton Flavor Violation in
e - N -> τ - + X   S. Kanemura

Photoproduction of Charm & Bottom

γ p -> c c (b b) + X W. Johns, J. Cumulat

Precision Studies of Polarized τ Decay
γ p -> τ + τ - + X S. Mtingwa, M. Strikman



IDENTIFY IMPORTANT EXPERIMENTS
(cont’d)

Neutrino Factory I. Ginzburg

Accelerator-Driven Subcritical Fission Reactor
I. Ginzburg

Gluon Contribution to Nucleon Spin Structure

γ p  ->  to 3 jets 

Probes in a clean way the three quark
component of the proton wavefunction.
L. Frankfurt and M. Strikman
Phys.Rev.D67:017502,2003



SEEK COLLABORATORS 
FROM THE FOLLOWING:

Proposed experiments like TESLA-N
Polarized e - on polarized targets

Current experiments, e.g.. 
– COMPASS @ CERN (muon and hadron beams)

Transverse spin structure of nucleons
Run will resume in 2006

– HERMES @ DESY (polarized e - on polarized target)
Transverse Spin structure of nucleons
Run2  2001-2007

Former highly successful experiments, e.g..
– Møller scattering, SLAC E158
– FOCUS experiment at Fermilab



SEEK COLLABORATORS 
FROM THE FOLLOWING:

(cont’d)

Excellent unfunded experiments like
– BTeV – High sensitivity studies of B decays
– CKM – Study of rare decay K+ -> π+ ν ν
– Similarly in other geographic regions

Those who don’t want to join huge ILC collaborations

Medium energy physics community



CHALLENGES AND TASKS 

Organization of Fixed Target Initiative
Accelerator/Beamline specifications
Laser specifications
Detector designs for first experiments
Accelerator/Laser/Detector interfaces



ORGANIZATION
(Initial) Co-Chairs: Yury Kolomensky and Sekazi Mtingwa

Experimental Coordinator: Yury Kolomensky 
– Liaison to Global Group 6 (Telnov, Parker et al.)
– Identify Assistants from all geographic regions: Rainer 

Pitthan, etc.
– Critique accelerator and laser specifications of proposed 

experiments (Ask right questions)

Theory and Phenomenology Coordinator: Shinya Kanemura
– Mark Strikman
– Ilya Ginzburg
– Sekazi Mtingwa
– Identify others



ORGANIZATION
(cont’d)

Laser Coordinator: Jeff Gronberg
Identify others from all geographic regions

Photoproduction Coordinators
– Will Johns
– John Cumulat
– Identify others from all geographic regions



ORGANIZATION
(cont’d)

TESLA-N Coordinator(s)

τ Physics Coordinator

Beamline Design
– Rob Appleby, Daresbury Laboratory
– Yuri Nosochkov, SLAC 

Cost Optimization – SLAC



ORGANIZATION
(cont’d)

Overall Communication and Logistics 
Sekazi Mtingwa

Web Master
Regional Coordinators

– North America: Yury Kolomensky, USA
– South America: Joao dos Anjos, Brazil

(not confirmed but interested)
– Asia:
– Europe: 
– Africa: Zeblon Vilakazi, South Africa
– Central America/Caribbean: Hector Mendez, Puerto Rico



BEAMLINES

Design beamlines after polarimeter, 
including beam dumps.

Reduce momentum spread of disrupted 
beam to a usable value.

Refocus disrupted electron beam to a 
suitable spot for both Compton 
backscattering and direct e- on target.









CHALLENGES & TASKS
(cont’d)

Specify laser system, although not as 
challenging as for gamma-gamma collider.  

J. Gronberg is laser expert.

Avoid data pile-up on target by rastering the 
electron beam, where necessary.

Determine how many of the 106 photons per 
Compton backscattering can be used at 10kHz 
rep rate of the electron bunches.



BACKGAMMON
Phys Rev Lett. 64, 1522 (1990) Mtingwa and Strikman
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HEAVY QUARK CROSS SECTIONS

Photon Energy (GeV)



FOCUS @ FNAL



COMPARISON OF BACKGAMMON AND FOCUS
FOCUS BACKGAMMON

Rep Rate 1/60 sec 10 kHz

Hot γ’s/bunch 4 x 107 106

Seconds/yr 3 x 107 3 x 107

Target int. length    10% 10%

Hadronic int/e+e- 10-3 10-3

Branch. Ratio to b b 2 x 10-4 2 x 10-4

b b / year 4 x 105 6 x 109



CHALLENGES & TASKS 
(cont’d)

Examine utility of using empty buckets 
between positron trains à la TESLA-N.



TESLA-N



TESLA-N
(cont’d)



CHALLENGES & TASKS
(Cont’d)

Determine whether spent gamma-gamma 
beams can be used for high quality 
experiments.

Compare coherent Bremstrahlung with 
Compton backscattering for producing 
hot polarized gammas.



Polarized physics with real photons
Measure ∆G through open charm 

photoproduction (e.g. SLAC 
E161)

• back scattered lasers
• or coherent Bremsstrahlung
Yet to be optimized.

from back scattered 
lasers (D. Asner)

Coherent Bremsstrahlung Production
from crystal (diamond) scattering, with 4 
10+10 electrons incident, from a 0.0004 
radiation length diamond.
Calculations by P. Bosted









THEORY OF τ DECAY 
A. Pich, Workshop on τ/c Factory
AIP Conf Proc, 349, p. 45 (1996)



PRECISION STUDIES OF MICHEL PARAMETERS



BIG THANKS!

MARK OREGLIA
ED BERGER

THEY HAVE GIVEN US ENCOURAGEMENT TO 
PURSUE THIS INITIATIVE AND SEE IF WE COULD 
DEVISE A HIGH QUALITY PROGRAM OF FIXED 
TARGET EXPERIMENTS.

We want to become a real ILC Working Group!


