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Principles of the technique &' ASTeC
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Principles of the technique &' ASTeC
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Principles of the technique &' ASTeC

Electron transit time from photocathode to MCP front surface t is equal to

T=dx 2|fne ¢ 1+ €lon . €1on
€ Uacc € Uacc € Uacc

where d — distance between photocathode and MCP, U, . — accelerating voltage,

applied between photocathode and MCP, g, — longitudinal energy of the
electron, m_- free electron mass, e — electron charge.

In photocathode plane electron moves a distance r
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Conversion of 1,(r) to N(g,,)

Amount of electrons which hit the ring with radius r and thickness or is equal to

ON =Ax2nrorxl,(r)

NG, ) = @A _A2mrarly,(r) [r— str212]
r S m/ X Or i

e

If we can neglectg,,, (g§,,<<eU

acc)

4 2m, £,
T=0dx U and N(e,)~ I, r=2dx eU
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Science & Technology Facilities Council

Tﬁi# TESS — The Transverse Energy Spread Spectrometer % ASTeC

* Independent control of cathode
& grid potentials

« Ability to cool the photocathode
to LN, temperature

MCP electron
multiplier

Mu-metal magnetic
shield (cutaway)

Cathode

« Ability to change the
wavelength of the laser beam

* Ability to ‘poison’ the cathode
through a leak valve

Cryogenic reservoir

Cryogenic cooling pipes

Phosphor screen

Retarding grids
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TESS measurements conditions % ASTeC
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4 TEDC measurements &
il at different accelerating voltages

17.06.2013 p-GaAs(Cs,O) photocathode

d=33mm A =635nm
T=300K
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TEDC measu rements & Sd&ces&?nol%acilitiesCouncil
at different accelerating voltages - €

17.06.2013 p-GaAs(Cs,O) photocathode

Screen luminescence profiles
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TEDC measu rements & Sd&ces&?nol%acilitiesCouncil
at different accelerating voltages - €

17.06.2013 p-GaAs(Cs,O) photocathode

Transverse energy distribution curves
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TEDC measurements é@ 2 Technology Facilites Counct
: ASTeC

i at different drift distances

20.06.2013 p-GaAs(Cs,O) photocathode

U, =205V A=635nm T=300K
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Intensity, a.u.

TEDC measu rements & Sd&ces&?nol%acilitiesCouncil
at different drift distances - €

20.06.2013 p-GaAs(Cs,O) photocathode

Screen luminescence profiles
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TEDC measu rements & Sd&ces&?nol%acilitiesCouncil
at different drift distances - €

20.06.2013 p-GaAs(Cs,O) photocathode

Transverse energy distribution curves
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ax TEDC measurements & & Technology FacltesCounl

iy with different light wavelength ASTeC
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TEDC measu rements & Sd&ces&?nol%acilitiesCouncil
with different light wavelength = €

21.06.2013 p-GaAs(Cs,O) photocathode d~43mm T=300K

Screen luminescence profiles Transverse energy distribution curves
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S umma ry % Sd&“’s& I‘ic_hneolrEyFacinties Council

» Transverse Energy Spread Spectrometer (TESS) - A new set-up for measuring
transverse energy distribution curves (TEDC) of electrons emitted by a
reflectance-mode photocathode, has been developed, constructed and commissioned.

» TESS enables one to measure:

— TEDC of the electrons emitted by all kinds of solid-state reflectance-
mode photocathodes: semiconductor photocathodes, metal photocathodes,
bi-alkali and multi-alkali photocathodes;

— TEDC dependence on the wavelength of exciting radiation;

— TEDC during photocathode degradation, including poisoning of the
photocathode by the gases, precisely introduced into the vacuum chamber;

— TEDC of the electrons, emitted from photocathodes at RT and LN,

temperatures.
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