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Planned Characteristics of the Israeli FEL

The FEL is operating now in the mm wavelengths range to be extended to

the THz regime. In the long term plan, it is intended to operate the FEL with a
photocathode injector in a picosecond pulsed mode. This will make it possible
to supply simultaneously with the mm wave pulses, also synchronous pSec
pulses in the UV, IR or THz regimes for such applications as pump-probe

éf_ug =3

experiments.
Parameters of the tandem FEL
Parameter Present Short — term | Long — term
(2000-2003) (2003-2006)
Tuning range 70— 130 GHz | 50-130 GHz | 30GHz-1THz
Peak intensity 10 kW 30 kW 30 kW
Average power | 1 kW 30kW
Pulse duration 5-30uS 5-1000 uS 5uS-CW
1-100 pS

Beam S5em Focusable Focusable
dimension down to 5 mm | down to S mm
Spatial Diffraction Diffraction Diffraction
Temporal single mode Af (10 -7 Af (10 -
coherence
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A USER FACILITY IN THE ISRAELI FREE ELECTRON
LASER LABORATORY

Dear Colleague,

The Israel Academy of Sciences and Humanities has been requested to look
into the need and justification within the Israeli scientific community for
constructing a user facility at the Israeli FEL Laboratory, now located at the
College of Ariel. The undersigned has been requested to coordinate the
evaluation.

| solicit, therefore, your kind help in providing information on your present and
future activities which will allow assessing the potential FEL users in Israel,
the types of experiments they plan, and the various facilities best suiting their
needs.

Attached herewith is a one-page description of the present and future
parameters of the Israeli FEL, and a two-page questionnaire. Please fill in the
information requested in the questionnaire, including a brief description of the
research you plan to carry out at the FEL facility, and return it by mail, FAX, or
e-mail to the address below. A response no later than 25 July 2000 will be
greatly appreciated.

These reports will be the basis for the deliberations of an evaluation
committee, but otherwise the confidentiality of the reports will be strictly
observed.

Thank you in advance for your cooperation in this important matter.

Sincerely yours,

Prof. Moshe Deutsch,
Committee Chairman

Dr. Y. Segal

Sectretary of Natural Sciences

The Israel Academy of Sciences and Humanities
Albert Einstein Square

P.O. Box 4040

Jerusalem 91040

Phone: 02-5676220

FAX: 02-5676242
e-mail: vossis@academv.ac.il
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Planned Characteristics of the Israeli FEL Radiation User Facility

The planned user facility is based on the Electrostatic Accelerator FEL, which was developed on the
basis of the Weizmann Institute Tandem Van de Graaff accelerator. The FEL is now located in the
College of Ariel in a dedicated radiation protected building with nearly 10 lab rooms for radiation user
experiments.

The FEL is operating now in the mm wavelengths range to be extended to the THz regime.
Radiation exposure stations of four kinds are planned to be made available to users:

1. Spectroscopic stations: Mostly for solid state and chemical research. Will include
Cryogenic facilities down to 10" K, magnets, a chemical hood.

2.Bio-medical stations: for such applications as study of thermal and non-thermal
interaction of radiation with tissues, imaging. Will include incubators, thermal camera.

3.Material processing stations: e.g. sintering of bulk and thin film ceramics (including
HTSC), surface treatment of metals, polymers. Will include reactor chamber, sample
scanning means, supply of gases, gas exhaust.

4. Atmospheric studies station: e.g. study of scattering from clouds, aerosols and
particles, remote sensing of hazards, mm wave imaging, radar, wide band
communication, energy transmission. Will include a large aperture transmitting
antenna and a receiver.

In the long term plan, it is intended to operate the FEL with a photocathode injector in a
picosecond pulsed mode. This will make it possible to supply simultaneously with the mm wave pulses,
also synchronous pSec pulses in the UV, IR or THz regimes for such applications as pump-probe
experiments.

Parameters of the tandem FEL

Note:

During year 2000, the radiation transport system will be installed and the power

Parameter Present Short — term | Long — term
(2000-2003) (2003-2006)
Tuning range 70 -130 GHz | 50-130 GHz | 30GHz - 1THz
Peak intensity 10 kW 30 kW 30 kW
Average power | - 1 kW 30kW
Pulse duration 5-30uS 5-1000 uS 5uS - CW
1-100 pS

Beam 5cm Focusable Focusable
dimension down to Smm | down to 5 mm
Spatial Diffraction Diffraction Diffraction
Temporal single mode Af (10 - 4 Af (10 L
coherence Af (10 - f i

generated inside the tank will be available to users.
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FEL Report

Title, name & address:

Date:

Phone:
FAX:

e-mail;

Brief description of research planned (please use only this page)

14




FEL properties and operation mode(s) most important for your research:

Type of station needed (choose from the attached page, or add new one):

Planned starting date, and expected duration, of your FEL-related research project(s):

Estimated number of days of FEL use per vear, for 2001-2003:

Number of people in your group that will use the FEL facility:

Alternative facilities allowing to carry out your research:

Previous use of FEL radiation, or other equivalent sources (please specify which and where):

Comments and suggestions:
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