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OUTLINE

* More than 50 years experience with scintillating screens
» Screens as beam observation systems

* Issues using screens as measurement devices

* New challenges for screens

e Screens In the LHC era



AND THERE WAS THE SCREEN

B oiiiillerescent screens to detect "particles datesiBEEEe
the time of Rutherford, Rontgen and the like (late | 300)

» Until late 1960's screens were mainly based on Zinc-Sulphide
depositions Tixed on metallic substrates by a binder

» Zinc-Sulphide has a large conversion efficiency, but suffers
from radiation damage and the outgassing Is not compatible
with most accelerators vacuum



DOPED ALUMINA

BRI O R Alison et Al at Berkeley labl developedr el
chrome-activated aluminium oxide scintillators

» Material produced by anodising aluminium with an electrolyte
containing chromium

e o cral ears CERIN used these home made serech=RBiRel
demand exceeded the supply capacity at LBNL



CHROMOX

* In 1974 demand for scintillating screens at CERN was high and
this triggered a search for industrial procurement

* Found very soon that commercial chromium doped alumina
blates, used for their thermal properties in industry, made for
rather good scintillators (“AF-225 Rouge’” from Desmarquest & C.)

» Alumina was also mechanical and thermally sturdy and
showed no sign of radiation damage, even under heavy

e diation



CHROMOX STUDIES

» Soon 1t was found that CERN had been lucky with this
material as doped aluminas from other sources did not behave
the same

i

> |Lig

ermal effects on the emission efficiency were also observed

le R&D with Andermann & Ryder Ltd. lead to a even

be

fieEsaintillator known then as” Chromox CERINTHSElcE



SCREENS PALET TE
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THERMAL QUENCHING

* Visible emission
suppressed Increasing
ifERiemperature
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A&R type Cii 7

» Different sample
behave differently
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DECAY TIMEVS. TEMPERATURE
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R&D RESULITS

* The results of the R&D with A&R consists in samples of many
SliliErERitcololrs: red, sreen, purple...

BERENietilic thermal properties the red coloured I BERCRsTEE
adopted as “‘the chromox at CERN

* T his material is still available as Morgan technical ceramics
MAC-A994R

BEons(Sts of 79476 AO3 + 0.5 CrO3, [0- 1 5Sumi gralns



BEAM OBSERVATION

* In many locations the radiation level is too high for sensitive
cameras, only tube devices based on VIDICON can be used

» Tube cameras have poor linearrties and were rarely used for
beam measurement

* With the advent of CCD cameras and frame grabbers screens
were also used for measurements

RIS hovWever the preferred radiator where possible



CAMERAS
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THE MARKS

Mo L ihd orids on the screen were Used i cfdef iGN NEl®
adjusting the beam just by looking at the 1V screen

BiseiElo[lised Images the marks In the beam area are aiseliiEs
of error in the computation

- Unfortunately all old installations have marks and one would
have to replace the screens Iin order to improve the srtuation



cFFECT OF MARKS
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IMAGE DEFORMATIONS

» Usually screens are tilted at
45° or similar

* ['his introduces the
‘trapeze’ aberration

* Need to calculate and apply
a correction algorithm




SCREEN THICKNESS

B ihlekness of the screen
@ Erease the measure
size I Installed at an angle

* Screen thickness should be
less than beam size

Observation

Beam

Screen

A is what we would like to obser
B is what we really obtain

Observation

A



CHROMOX LIMITS

BRIV tesTing the Teasibility of using the old LEARIEIRSHSIE
storing and cooling heavy 1ons for LHC it was noticed that the
isht produced by the existing chromox screens was fading
with time

* This triggered the search for more resistant materials

» Unfortunately the finding was not properly documented and
chromox was not tested again for this application



LEIR SCREENS

« ALO3, ZrO, and BN have
been tested

* Loose efficiency with

irradiation
(P =" 4.2 MeV/u)

SO colour observed

* Annealing works on
EllEalRe and ZrO;
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SCREENS IN LHC

Bl iations In the ring

|8 stations In the transfer
lINnes

o mo< + OIR Ti foll
everywhere (but BTVDD)

B@a D or CIDTEC cameras

mmmmm
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EHC DUMP SCREENS
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MULTT PASS SCREENS

* Thin OTR folls can be usead
In Multi-pass mode

SsRtechnicue has been

used both Iin the SPS and In L
e C for optics and
mismatch measurement
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SUMMARY

» Chromox still used everywhere at CERN

B irniditoilse OFR for precise measUrement

» Little research / tests done recently on scintillators
» Still looking for a stable solution for LEIR
SlliicNieicience marks are more than a detall

8 liopen problem Is however the camera



