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cEn) Outlook

» Description of the facility
» Available infrastructures

» Setup from users (AIDA collaboration and CERN):
« Beam trigger setup (G. Mikenberg )
« Cosmic trigger setup (Aielli, Santonico, Cardarelli)
» Enviromental sensors (S. Bianco)
« Radiation sensors (P. laydjiev)
« DCS (A. Polini)
» Gas systems (R. Guida)
« DAQ (?7?)
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Preparation
area

Services area

Bunker

Control room

Dorothea Pfeiffer
Dennis Haasler

gtipn afes

Located in zone 154 on H4 beam 225 m?

line in EHN1 (building 887)

Area for detector preparation 83 m? e
directly accessible from control gl
room L
Hosts large part of the peripheral At least
infrastructure and services (gas 24 m? -
supplies and systems)

Contains 16.65 TBq Cs-137 source 100 m?
(662 keV gammas)

Two separate control rooms for

services and users in barracks R-B84

and R-A81 with direct access to the
preparation area
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cEn) GIF++ facility

NS

New Gamma lrradiation Facility: 16.6 TBq 13’Cs gamma source:
* 662 keV gamma

30 times stronger than source in the present GIF facility
—> for the same test duration, the integrated dose will be a factor 30 higher

1.5m 58.7 1.8
Gamma flux (- 10% s cm)
3.0m 14.7 0.4
4.5m 6.5 0.2 (dose rate @ 6.10 m of ~45 mSv/h)

Gamma filters:

« System of movable lead attenuators for large irradiation zone that allows attenuation
factors between 1 and 100000 in several steps (described later)

Muon beam:

« amuon beam of 100 GeV and 10* muons/spill (core beam size 10 cm x 10 cm) available
for detector tests in the large irradiation zone and the small irradiation zone

« 6-8 weeks/year GIF++ will have beam time allocated by the SPS coordinator
 Parassitic beam use will be possible also for some more weeks (to be defined)
5.12.2012 R. Guida PH-DT-DI 4



CERN Project schedule and status
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CERN

Gas systems and preparation zone
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cén) Preparation zone

Electronic racks and control room

5.12.2012 R. Guida PH-DT-DI 7



cEn) Irradiation zone — during beam time

Mixture distribution panels
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Irradiation zone — beam to CMS
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céen) Irradiation opening angle

Larger opening angle in order to better exploit zone close to the source

Irradiator detector
Lead filters
o
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Cosmic trigger/tracking setup
Will be exposed to higher level of radiation
Solution to be discussed

5.12.2012 R. Guida PH-DT-DI 10



C

Eﬂw Irradiation zone — beam to CMS
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) Setups from users

« Beam trigger setup (G. Mikenberg )

« Cosmic trigger setup (Aielli, Santonico, Cardarelli)
« Enviromental sensors (S. Bianco)

« Radiation sensors (P. laydjiev)

« DCS (A. Polini)

« (Gas systems (R. Guida)

 DAQ (??7?)



CE?W Gamma filters

T e | Filter Factors (2)

@ Attenuation of single filters:
Plane 1: 1; 10; 100

Plane 2: 1; 1.468; 100

Plane 3: 1; 2.154; 4.642

Muon Beam ’//;', @ Resulting filter factors of movable filters (Fig. 3):
Beam Pipe 1, 1.468; 2.154; 3.162; 4.642; 6.813; 10; 14.678;

21.544; 31.62; 46.42; 68.13; 100; 146.8; 2154,

" : 316.2; 464.2; 681.3; 1000; 2154; 4642; 10000;
Irradiator: ] ;: 21544; 46415
Source RN GIF++ (2012)

“open” position N ey ;
Source :
shielding | | | | |

1 10 100 1000 10 000 100 000

Filter system:
Angular correction filter

Plane 1, movable filters
Plane 2, movable filters
Plane 3, movable filters

Filter or collimator

Available filter factors
Fig. 3: graphical representation (dots) of the 24 available
intensity steps at GIF++, with factors ranging from 1 to 50 000.

(optiona) @ This setup should satisfy all needs when
Fig. 2: Cross-section of photol measuring detector performance as a function of
source and lead 'Filfer'ﬂ. (background) rate.
Hans Reithler GIF++ User's. meeting, 121114 3

Wednesday, 14. November 2012, week
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@) Beam trigger setup

g

George Mikenberg (ATLAS-TGC group)
Using the beam, it is possible to see inner structure of the detector and to make detector alignment.

Resolution between 110 -180 um depending on the angle (however, at the GIF the angle will be quite small
—> resolution close to 110 um).
New electronics under development.

System ready for installation in 2014.

First requirement for infrastructures: i

Use of flammable gas (needed anyway) devices (4+4 planes
.- f ’s) shielded

Space upstream and downstream the facility SRSSRAEIS

sTGC quadruplets within the
Mechanical frame. Allows to
Adjust the quadruplet position

Monitor chambers
For external reference
Needed to select parallel tracks

5.12.2012 . R. Guida PH-DT-DI 14



CERN

Cosmic ray trigger setup

G. Aielli, R. Cardarelli, R. Santonico (ATLAS-RPC group)

Ensure test operation for most of the time (beam presence is limited to some weeks/year)

4 independent detectors area 1x0.5 m? + small area (30x30 cm?) high resolution tracker Timing performance
~0.5 ns to provide a clean trigger and good TOF capability

Production will start in 2013. Detectors will be tested at present GIF before installation at GIF++

First requirement for infrastructures:
Detector attached to the roof and under the floor
High rate to be sustained ~1 kHz/cm? if no shielding is applied.

» Question to be discussed with users: is it enough? Trigger is limited to “small” area...

Equivalent dose (x: -10 - 10)

600

500

5.12.2012
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RPCs attached to the roof

Embedded in the floor
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@) Environmental sensors

o

S. Bianco, Frascati and Napoli (CMS-RPC group)

Environmental sensors to monitor atmospheric pressure, temperature, relative humidity.
Sensors for water vapour concentration in gas mixture (needed for RPC) to be confirmed

Precision £0.2 °C, +2 %RH
Order of ~ 10 sensors
Integration in GIF++ dcs (pvss like interface)

Example of baseline design in operation at CMS: sensors box used for the GasGainMonitoring system
for the CMS-RPC

5.12.2012 R. Guida PH-DT-DI 16
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o

Radiation sensors

Plamen laydjiev (University of Sofia, CMS-RPC group)

Monitor the dose rate inside the GIF++ facility and, as an “old” user, I would add close to the detectors
(useful to measure the attenuation produced by other setups and to evaluate long term stability with

very simple measurements)

Two sensors for different dose ranges:
Thick oxide - up to 10 Gy
Thin oxide - up to 200 Gy
System/DAQ proposed for 10 sensors.

Validation is on-going at the GIF facility

e e Ce PR VAOWS
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Fig. 3: Integrated Sensor Carrier (ISC)
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195 mGy/h

at 47 cm
from the

source
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D) DCS

=

A. Polini (ATLAS-RPC group) and CERN PH-DT
GIF++ DCS (GCS):

Control&monitoring (mainly for Beam and Cosmic ray trigger):
* HV (beam and cosmic ray trigger)

* LV (beam and cosmic ray trigger)

« ADC 0-10V 128 channels (upgradeable, if needed)

Monitoring:

» Gas system informations (monitoring of relevant parameters)
 Source status (monitoring)

* Enviromental sensors

 Radiation sensors

5.12.2012 R. Guida PH-DT-DI
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DCS

Cosmic trigger

Radiation mon

Beam trigger

Gas systems

All information will be accessible
throug standard interfaces like web
or «DIP» equivalent

5.12.2012

Enviromental

|/

GIF++ control system [€—

1

|

Access controls

R. Guida PH-DT-DI

137Cs Pb filters

Other setup
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@) Gas systems

o

R. Guida (PH-DT-DI/Gas service team)
« Gas systems are built according to modularity criteria: all mixers are basically identical each other; the
same for purifier, analysis devices, ...
«  This approach simplifies a lot
- the work needed for maintenance and operation.
- the spare parts.

» Possibility to have on-call service

> Alot of inputs needed from the users:

* How many parallel gas systems?
« List of gas needed.
*  How many will use flammable gases?

*  Approximate gas flow?

5.12.2012 R. Guida PH-DT-DI 20
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@) Conclusions

=

A new Gamma Irradiation Facility (GIF++) is in preparation

137Cs source 16.6 TBq

Dose rate/gamma flux 30 times higher wrt present facility

Design of the experimental zone: infrastructure and layout is well advanced
Irradiator will be purchaed before the end of the year

Several setups from users (AIDA collaboration) will be available

GIF++ is expected to be operational from middle 2014

More info, GIF++ users’ meetings:

» https://indico.cern.ch/conferenceDisplay.py?confld=217114

» https://indico.cern.ch/conferenceDisplay.py?confld=196631

»  Next meeting in about 2-3 months
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