Korean Group’s Activities
for PHENIC Nose Cone Calorimeter

Youngil Kwon
for Korean NCC group

IV EN
Octooar 20,2007



Outline

O

o We cover behind story... (informal,
free style)

o Nosecone Calorimeter (NCC)
0 Beam Test
o Sensor Production



CERN Beam test & Pictures
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CERN Beam Test

o Support 20 layers of W-Si pad sensor sandwich (2 W-Si, but
readout only 1 W-Si having 16 channels*3 due to limited pre-
amp’s)

o Silicon sensor : 62mm*62mm * 380 um

o Tungsten :~65.5mm*57.4mm * 3.5 mm
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Beam test results
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w2 Indf 2.109e+05/5
p0 -774.5+161.3

p1 157 + 2.883

v' ADC mean value shows linear
dependence on incident electron
energy
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Entries 982
Mean 1.424e+04
RMS 2410
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Issues



Charged Particle Tracking:
Drift Chamber
Pad Chamber
Time Expansion Chamber/TRD
Cathode Strip Chambers (Mu Tracking)

Particle ID:
Time of Flight
Ring Imaging Cerenkov Counter
TEC/TRD
Muon ID (PDT’s)
Aerogel Cerenkov Counter

Calorimetry:
Pb Scintillator
Pb Glass

Event Characterization:
Beam-Beam Counter
Zero Degree Calorimeter
Forward Calorimeter
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NCC Groups and Activities
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Members

O

O O O O O

o Activities of Korean Group
o Fabrication and test --- prototype stripixel sensors
o Fabrication and test --- NCC pad sensors
o Design and production of prototype calorimeter (Al support

BNL

CZECH GROUP
Jyvaskyla, Finland
KOREA GROUP
RIKEN

RUSSIA GROUP

a

O o O O

o Korea Group

Chonbuk Univ.
Ewha Univ.
Korea Univ.
Myungi Univ.
Yonsei Univ.

structure and W plates) for CERN beam test



What'’s special with NCC?
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o Silicon
o0 Under exploration
- Good fabrication facility in Korea ( NTs!, NTs!, ...)
- Marriage with “high energy”/’nuclear” physics?
- Silicon in calorimeter? Linear Collider R&D
- Bright future for Koreans?

o Academic geometry

o Participation from universit ... Chonbuk, Ewha,

Korea, Myongy, Yonsei, and



NoseCone Calorimeter (NCC) Overview )

o Physics Goals o High density Si-W calorimeter to
measure over large rapidity

o n%s,direct y

o0 Heavyions (and pA)

o jetenergy lossin sQGP 0 %
o0  medium properties of QGP 0 Jets
o initial state and gluon
. o requestis for funding of 1 NCC by
0 Spin DOE
o AG(x)tox~103 o 2" NCC to be funded by foreign

sources

Muons? o Installed in 2011



Charged Particle Tracking:
Drift Chamber
Pad Chamber
Time Expansion Chamber/TRD
Cathode Strip Chambers (Mu Tracking)

Particle ID:
Time of Flight
Ring Imaging Cerenkov Counter
TEC/TRD
Muon ID (PDT’s)
Aerogel Cerenkov Counter

Calorimetry:
Pb Scintillator
Pb Glass

Event Characterization:
Beam-Beam Counter
Zero Degree Calorimeter
Forward Calorimeter
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The parts of the NCC

500 um pitch Strips (“StriPixels”)

PSS SM
pre-shower “Shower max

EM1

electromagnetic

EM2

electromagnetic

HAD

hadron identifier

Silicon pads Tungsten 4 mm (EM) & 12mm (HAD)
1.5x1.5 cm?

AE  23%

E JE

Depth: 42X, (1.6 Aypg) +1%



NCC Pad Readout
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L62x62 mm2 subdivided into 15x15 mm2 pads
0525 um, 3-10 kQ, 111

ULeakage current 5-15 nA

QFull depletion at 120V

LNominal operating bias 150V

UdPreAmp + ADC board for HBD
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Stripixel Sensor

Guard-Ring X, bias resistor

} / (ponS{“Ilcon)
] 4 0 Single sided sensor with 2D position
S s sensitivity to measure PreShower and
v L ——— ShowerMax position.

0 Two independent electrodes interleaved in
one pixel(500 x 500 p2) for charge sharing.

Stripixels 0 Comb pitchin the 15-60 prange.

/-strip
readouts

Line connecting
Y-pixels

(lit .JL”

\ Y -pixel
FWHM for charge (15t Al)
diffusion

Fig. 1. Schematic of a square spiral interleaving Stripixel scheme for PHENIX upgrade.
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PreShower and ShowerMax

Bridges:

SV X4 based readout
Stripixel readout unit

metal

implant

|
|
|

SRC FEM PCM



Stripixel sensor R&D
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Funding from BNL and Korean group

1st Fab-out in Sep. 2006
o Breakdown problem
o Suspicious of shorts between channels
2nd Fab-out in Jan. 2007
o n+ doping on surface to avoid shorts
o0 Characteristics worse
3rd Fab-out in May 2007 (inserting p implant as a closer
guarding w/o mask modification)
o Breakdown problem disappeared
o Sr90 source test looks ok
0 CERN beam test: cross talk
4th Fab-out in Aug 24, 2007 (same as 3", just more sensors)
0 CERN beam test : cross talk



Closer Guarding
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Performance of 3™ Fab
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An example of Sr90 event
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Toward Final Design
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With funding from ETRI, SENS, Korean NCC group

Second Design

o0 Four different combinations of implant tooth width and
distance between teeth

o Fab started in Mid August using 4 wafers
o Fab out last week, now testing
Third Design

o The same design, but with different wafers with different
resistance to remove cross talk

Final Design
o After digesting the test results from previous designs



Additional Presentations
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There are 4 more NCC related talks and 1 poster

C-21[13] “Beam Test Results of the Prototype Nosecone
Calorimeter for the PHENIX Upgrade”, & & o}

C-26[13] “Performance of stripixel sensors from radiation
source and beam tests for PHENIX forward detector upgrade”,
Ol &3

C-28[14] “Nosecone Calorimeter Readout”, = &=+

Cp-045 “Design, Fabrication And Electrical Characteristics Of
Stripixel Sensors”, & &l &l

E-42[13] “Design, Fabrication and Performance of Silicon
Stripixel Sensors and Pad Sensors”, 0| 5l &



http://www.kps.or.kr/home/kor/symposium/abstract/abstract_view3.asp?auid=%7b65476A62-C714-411B-9198-AF464DF49B84%7d
http://www.kps.or.kr/home/kor/symposium/abstract/abstract_view3.asp?auid=%7b305A1A95-F837-4519-BDED-409087393A76%7d
http://www.kps.or.kr/home/kor/symposium/abstract/abstract_view3.asp?auid=%7b25F78577-AB78-4498-AC87-EE73059554AF%7d
http://www.kps.or.kr/home/kor/symposium/abstract/abstract_view3.asp?auid=%7b48D5F855-FBC9-4655-86AA-7B88564BE868%7d
http://www.kps.or.kr/home/kor/symposium/abstract/abstract_view3.asp?auid=%7bF9B5AF98-90A7-4C02-8374-2BAF224873FA%7d

Summary
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o Rough ride ahead, but we will continue our
endeavor!



