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Radi ati on Monitors for the LHC experiments
Thur sday, 22.7, 9:30-12:00

Present:

PH-TA1 - Maurice d aser, M chael Mol

CS-RP - Marco Silari, Helmut Vincke

Alice - Marc Tavlet

ATLAS - Per Grafstroem Francis Anghinol fi

Cvs - Alick MacPherson

LHCb - Doris Eckstein, Rolf Lindner, Sergey Barsuk,
Goria Corti, Andreas Schopper

Purpose of the Meeting:

The aim of the meeting is to understand which and how nany passive
dosineters will be approximately needed by the LHC experinents in order
to possibly launch a comon purchase of dosineters respectively a
common activity leading to the set-up of the required infrastructure to
read them

Present ati ons:
(Al transparencies and these minutes will be nade avail able on the
RADMON homrepage http://cern.ch/l hc-expt-radnon/)

(1) Mchael Ml
M chael points out the aim of the neeting and briefly summarizes the
PH- TA1- SD proposal to work on the radiation nonitor project which was
presented in the last neeting in April 2004.
Federico Ravotti is since July 2004 a doctoral student attached to the
TA1-SD section and working on dosinmeter devel opnents. The quota was
taken from the TS LEA group while the financing is shared between the
LHC experi nments.
The following radiation nonitoring contact persons have been appointed
by the LHC experinents:

Alice : Marc Tavl et

ATLAS : Marko M kuz

CM5 : Alick MacPherson

LHCb : Doris Eckstein

(2) Maurice d aser

Maurice gives a brief overview of the activities on active radiation
noni tor devel opnents within TAL1-SD since last April. The nost relevant
news are:

(1) The developnment of the OSL detectors has run into unforeseen
radi ati on hardness probl ens which were unexpected since this technol ogy



is used in satellites in space. The used LED and the optical filter for
the photodiode can not wthstand LHC radiation levels. Therefore
further devel opnent is needed which leads (at least) to a delay in the
work plan for OSLs proposed in April

(2) A new source for forward biased p-i-n diodes has been found which
in principle should allow to neasure displacenent damage starting from
a 1 MeV-equivalent fluence of 10% cm? (For the presently used OSRAM
BPWB4F devices the mininmum fluence that can be nmeasured is 10 cm?).
The availability and price for these diodes are presently under
i nvestigation.
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Fi gure indicating the dose ranges of various passive dosineters

(3) Hel mut Vincke

Hel mut presents the high |evel dosimeters available within the CS-RP
group and their working principle. The presentation is focused on RPLs
and PADs. In 2003 about 2000 dosineters have been neasured by the high
| evel dosinetry group (mainly RPLs, which are e.g. used to neasure
doses in the SPS). An experiment perfornmed at CERF showed an excell ent
agreenment between the dose nmeasured in RPLs and PADs and a prelimnary

simulation predicting the energy deposition in air, indicating that
these dosineters are well suited for dose neasurenents in LHC
det ect ors.

- Discussion RPL

- The RPL systemis very old and the W |lanmp needed for it is no
| onger available. Only one spare |anp exists at CERN and 14 at
DESY. RPL systens are not conmercially avail able (market survey
done by M Tavlet). Also the dosimeters itself are difficult to
get and the only commercially source so far found asked for about
23 euros per piece. Further investigations are currently ongoing.
These facts are naking the availability of these kind of
dosineters over the full LHC lifetinme presently questionable.

- CS-RPis investigating the possibility to build a new readout
systemas well as ordering the dosineters (silver doped gl ass)
froma glass producer (Schott, Germany)

- CS-RPis also investigating the possibility to use transm ssion
measurenents in parallel to the photol um nescence neasurenents in
order to cover the ‘peak region’ of the RPL response curve (see
transparenci es).

- Discussi on PAD (Al ani ne)

- Commercial sources for PAD reader and Al ani ne exi st.

- Linear response over main part of the measurenent range.

- Accuracy of the read out systemis in the range of some percent.



(4) Marco Silari

Marco presents the use of TLDs dosineters(Lithium Fluoride) at CERN and
their working principle. They offer a wi de dose range response(1l0nGy to
100Gy) and have an alnobst negligible fading at room tenperature. They
can be made sensitive to neutrons if Li-6 enriched dosineters are used.
At CERN conmmercial TLDs (Harshaw) are used. The dose range in practice
at CERN is 10nGy to a few mGy and only little experience exists on
measurenments at higher doses. Two TLD readers exist: One automatic
reader (Alnor, 10ny to 2 Gy) and one sem-automatic reader (Harsaw,
hi gh doses). In 2003 about 12200 TLD neasurenents have been perforned
by SC-RP. Marco points out that the outsourcing of the TLD service at
CERN i s under discussion.

- Discussion TLDs

- Seens like the best solution for nost regions in the experinents,
however sone questions renain:

- Wiy is it difficult to nmeasure the response at high dose |evels
(1to 100 Gy)?

- Wiat would be the price per dosineter?

- Wiat is the absolute sensitivity to thermal neutrons?

- Sensitivity in dependence of particle type and particle energy?

- WIIl this technol ogy be supported in CSRP in the future?

Di scussi on (Dosinmeters needed by the Experinents)

It is stressed by all LHC experinments that the indicated nunbers and
type of dosinmeters are a very rough estimte which might change in the
future. However, these nunbers will serve as a first guess to estimate
t he needed infrastructure and manpower to read these dosineters.

Alice (Marc Tavlet)

Alice will need only a few 10ths of dosineters. These wll nost
probably be TLDs and RPLs that easily could be provided and read out by
CS-RP using the present infrastructure.

ATLAS (Per G afstroem Francis Anghinolfi)
(see al so transparencies by Per)

Passive dosineters will be needed only outside the inner detector. A
change of dosineters once per year is planned. A few hundred
nmeasurenment points wll be needed. At full lumnosity no measurenent
point will see nore than 100 Gy/year or 1lell neutrons/cnt/year. This

makes TLDs a very interesting option, especially taking into account
the low lumnosity running over the first years of operation.

CMS (Alick MacPherson)

The Beam Condition Mnitor will cover the inner detector area. Only
outside the tracker passive dosinmeters will be needed. The nunber will
depend on the choice of additional active dosinmeters. However, a first
guess is that, like in ATLAS, a few hundred dose neasurenent points
(TLDs) will be needed. The nonitoring could be conpleted by putting
RPLs in somne | ocations.

LHCb (Rolf Lindner, Doris Eckstein)
In the calorimeters doses in the range of 50 to 2KGy/year are expected.
Therefore, Al anine could be a good choice for these sub-detectors and



about 50 neasurenent positions are foreseen. Requests will be sent to
ot her subdetectors to get a full view of needs in LHCb. TLDs will be an
option for monitoring area in the outer parts of LHCb. The nunber of
TLDs shoul d not exceed 100.

Concl usi on:

At this stage it is difficult to give exact nunbers. However,
interpreting the indicated “few hundred” neasurenent positions stated
by ATLAS, CM5 and LHCb as 200 and taking into account that redundancy
is needed for TLDs (information gets lost during the reading) by using
e.g. 3 dosineters fore each neasurenent point, a total amount of 1800
TLDs woul d be needed.

Furt hernore, about 100 PAD and 100 RPL dosinmeters m ght be needed.

Questions arising fromthis neeting:

- Wiat are the costs per dosineter (TLD, RPL, Al anine)?

- Could 1800 dosineters be read in the SGCRP infrastructure, and if
so, what would be the requirenents by SC-RP in terns of
i nvest nent and man power ?

- Wuld these requirenents change significantly if less (e.g. only
1000 dosi neters) are needed?

- After presenting the available dosinmeters at CERNin this
nmeeting, did the nunber/type of needed dosi meters change?

Next Meeti ng:
Tentative date (to be confirnmed): Thursday, Cctober 21



