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Roman Pot Unit

Horizontal Pot Vertical Pot BPMHorizontal Pot                            Vertical Pot                 BPM

Detectors overlap in 
the data taking 

p siti n

10σ beam

position

Special beam insertion allowing to approach the detector very close to the beam.Special beam insertion allowing to approach the detector very close to the beam. 
Compensation system allows the movement from garage position (detectors away 
from the beam) to data taking position (detectors close to the beam) Roman Pot 
Motion Control integrated with collimator control system Each RP Unit equipped 
with one BPM



Condition imposed on the Roman Pots Condition imposed on the Roman Pots 

•Maximise acceptance at low |t|: 
edgeless Si-detectorsedgeless Si-detectors
minimised space between detector edge and window
minimised window thickness
•Resolution in t, φ; precision of elastic extrapolation to t = 0
Spatial detector resolution
•Background suppression:
trigger segmentation

b f lnumber of planes
•Redundancy
eno gh planesenough planes



The PotThe Pot
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The PotThe Pot

TheThe PotPot hashas beenbeen objectobject ofof aa specificspecific
developmentdevelopment.. IsIs aa stainlessstainless steelsteel boxbox.. It’sIt’s thinthin
windowwindow 150150 μmμm thickthick withwith planarityplanarity ofof 2020 μmμm isis

150μm

brazedbrazed onon thethe bottombottom ofof thethe potpot.. ItIt andand separatesseparates
thethe secondarysecondary vacuumvacuum ofof thethe detectorsdetectors fromfrom thethe
vacuumvacuum ofof thethe machinemachine.. WhenWhen thethe RPRP isis inin thethe DataData
takingtaking positionposition willwill approachapproach thethe 1010σσ ofof thethe beambeamtakingtaking positionposition willwill approachapproach thethe 1010σσ ofof thethe beambeam ..
FerriteFerrite platesplates mountedmounted onon thethe potpot toto reducereduce RFRF
InterferenceInterference



The detector packageThe detector package
the “Champignon”the “Champignon”

Roman Pot Motherboard
connecting the detector packages
in the vacuum to the outside world

Vacuum flange

VFAT chis

Si microstrip detector

g

Feed-throughIn each pot 5 u and 5 v oriented planes are inserted in form
of a detector package. The plane-hybrid is made of kapton
laminating a support plate of CE07 (70% Si and 30% Al

ll ) hi h t h th th l i f th ili

Connectors to detector hybrids

alloy) which matches the thermal expansion of the silicon
detector. The flexible pigtail guarantees a mechanical
decoupling of the detector package from the “champignon”
to align on the pot inner surface.



Commissioning of the pots in H8 with muonsCommissioning of the pots in H8 with muons

V-coordinate U-coordinate



All 8 Roman Pots Units Installed in the LHCAll 8 Roman Pots Units Installed in the LHC

First 2 Roman Pots Detector PackagesFirst 2 Roman Pots Detector Packages

… few months ago

First 2 Roman Pots Detector PackagesFirst 2 Roman Pots Detector Packages

… few weeks ago



The sensor: Edgeless DetectorThe sensor: Edgeless Detector



Edgeless? How does it work…
Standard Planar Silicon detectors have an edgeStandard Planar Silicon detectors have an edgeStandard Planar Silicon detectors have an edge.Standard Planar Silicon detectors have an edge.

•Protective structure  at the edges

Voltage terminating ringsV=0V=Vb

n+

Voltage terminating ringsV=0V=Vb

n+

•Enhancement of  the performance at higher bias
•Reduction of surface effects

•Wide dead volume at the edge (>2d)

p+p+
>2dd

But if…But if…
Surface Current SuppressionSurface Current Suppression

Wide dead volume at the edge  ( 2d)

Surface Current SuppressionSurface Current Suppression

IBE

ICTR +ICR

BE

Developed by: CERN/PH-TOT, Ioffe PTI- St. Petersburg, RIMST- Zelenograd
EDGELESS DETECTORS with Current Terminating Structure



Very High Resistivity Si nVery High Resistivity Si n--type <111>, 300um thick, Vdep=20Vtype <111>, 300um thick, Vdep=20V
St d d l t h l f b i ti / di i ith di dSt d d l t h l f b i ti / di i ith di d

Roman Pot Si Edgeless detectorRoman Pot Si Edgeless detector
Standard planar technology fabrication / dicing with diamond sawStandard planar technology fabrication / dicing with diamond saw
Single sided detector, 512 microstrips (pitch 66um)Single sided detector, 512 microstrips (pitch 66um)
strips at 45strips at 45°° from the sensitive edgefrom the sensitive edge
AC coupled (punchAC coupled (punch--through)through)

Pitch adapter on detector 
(VFAT / APV25 compatible)( p )
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70 nA at 200 V70 nA at 200 V



performance at the edgeperformance at the edge
•Testbeam with muons (cern X5)•Testbeam with muons (cern, X5) 
•4 prototypes of RP Detectors Packages with APV 25 chip
•Packages (mis)aligned along the beam axis 
• The whole hosted in a coldbox for a ( Tsensor= -10°C)

The “monster” coldbox

Detector Package (6 tracking and 2 trigger planes) Orientation and overlapping of the 4 detector packages 
optimized two study the edges on the two internal packages 

Telescope arrangementTelescope arrangement
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4 2
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Signal in EdgelessSignal in Edgeless detectordetectorss, 100 V, 100 V

Signal-to-noise
Voltage scan

Signal to noise 
distribution

Beam profile



Efficiency and resolutionEfficiency and resolution
Top test detector

Accepted tracks in the test detectors
Top test detector

Bottom test detector

*bins are 0.5 x 0.5 mm2

Efficiency at the edgeEfficiency at the edge Residual profileResidual profile
Strip charge sharing  mapStrip charge sharing  map

y gy g Residual profileResidual profile



Radiation hardness?Radiation hardness?
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-117Acm105 −×≈α Data from a recent test beam (muons, H8) 
comparing hits with a non irradiated 
detector superposed on the beam axis

At the tested fluences these edgeless detectors seem to behave as standard pAt the tested fluences these edgeless detectors seem to behave as standard p++--n strip detectors n strip detectors 



Radiation harder?Radiation harder?
FurtherFurther studiesstudies onon radiationradiation hardnesshardness areare ongoingongoing..

LatelyLately aa ConsortiumConsortium underunder INTASINTAS umbrellaumbrella (groups(groups fromfrom BarcelonaBarcelona
CNM,CNM, UniversityUniversity ofof Bologna,Bologna, CERN,CERN, LappeenrantaLappeenranta TU,TU, IoffeIoffe StSt..
Petersburg,Petersburg, RIMSTRIMST ZelenogradZelenograd)) hashas joinedjoined togethertogether toto mainlymainly addressaddress
radiationradiation issuesissues forfor PlanarPlanar EdgelessEdgeless DetectorsDetectors withwith CTSCTS ((TOSTERTOSTER
P j tP j t))ProjectProject))..

••StudyStudy ofof electricelectric fieldfield atat thethe edgeedge withwith differtdiffert experimentalexperimental teststests
••TestTest ofof differentdifferent cutcut techniquestechniques••TestTest ofof differentdifferent cutcut techniquestechniques
••SimulationsSimulations ofof thethe detectordetector behaviourbehaviour startingstarting fromfrom thethe datadata
acquiredacquired
••ExtrapolationExtrapolation atat highhigh dosedose••ExtrapolationExtrapolation atat highhigh dosedose
••DesignDesign optimizationoptimization
(Part(Part ofof thethe storystory cancan bebe readread atat thethe posterposter byby EE.. Verbitaskaya)Verbitaskaya)

FabricationFabrication ofof EdgelessEdgeless detectorsdetectors withwith CzochralskiCzochralski material,material, withwith anan
adaptedadapted CTSCTS designdesign

WeWe willwill seesee……




