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» The inner Drift Chamber is suffering for ageing.

®» |nherit the construction technique from the KLOE-2 CGEM.
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» The new Inner Tracker is based on three layers of cylindrical GEM.

A Cylindrical GEM Inner Tracker for BESIII

Low Material budget < 1.5% of X, for all layers
High Rate capability: ~10* Hz/cm?
Coverage: 93%

Spatial resolution o, ~130 um, o, <1 MMin 1T
magnetic filed

Operation duration at least 5 years

Also funded by the European
Commission through the call
H2020-MSCA2014
(BESIIICGEM).

INFN, Mainz, Uppsala, IHEP.
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Construction of a cylindrical GEM
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Peculiarities of the BESIII CGEM
—mm

Number of detector layers -2 5 mm drift
gap

Drift gap 3 mm 5mm also for uTPC

Material budget per layer 0.5% X, 0.4% X, rohacell and
anode

Momentum resolution @1 GeV not used O1/Py =~0.5%

Rate capability — radiation hardness < 10 kHz/cm? few 10 kHz/cm?

Spatial resolution ¢ 250-350 um 100-150 um with uTPC

(B=0.5T) (B=1T)

Spatial resolution Z ~1 mm <500 um with uTPC

Magnetic filed B=0.52T B=1T - ulPC

Internal/external diameter 244/440 mm 156/356 mm higher rate

Readout digital charge + time new ASIC chip
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Peculiarities of the BESIII CGEM
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Peculiarities of the BESIII CGEM

KLOE-2
Number of detector layers 4
Drift gap 3 mm

BESIII action
3 - 5 mm drift
gap
5 mm also for uTPC

3 ~NTNITAT
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Peculiarities of the BESIII CGEM
| KOE2 |  BESW |  action |

Material budget per layer 0.5% X, 0.4% X, rohacell and
anode
Momentum resolution @1 GeV not used O4/P; =~0.5%
~ 8 LA B T I SR B S L P R ERL B L R
S E i |
% 7 _’ e  Boss665p01 ut _E f
\E/ ¢ _ o CgemBoss665b : —
OQ‘ S5F @ =
4F $ 3
» 33 : G - :
2— ¢ ) p — (
1— ce* ) momentum resolution —
R R Y a TR E—
P, (GeVl/c)
N B S S G B

G. Cibinetto - A Cylindrical GEM Inner Tracker for the BESIII experiment s Me%gq%




Peculiarities of the BESIII CGEM
charge centroid resolution vs B fieldmm
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POSTER: Implementation of the code for the simulation of the
response of a triple-GEM tracker and its comparison to the
experimental data. Lia Lavezzi (INFN Torino and IHEP).
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micro-TPC clusterization

« combining CC and uTPC stable
spatial resolution over a large range
of incident angle.

« possibility to perform 3D frack
reconstruction with only one layer.
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Peculiarities of the BESIII CGEM
| KOE2 |  BESW |  action |

I ®» 44 channels, up to 60kHz/ch rates

IR SRR = 12 mW/ch power

» Analog charge measurement up to 50fC

» ENC noise below 2000 e- rms for strip
capacity < 100pF

» Time-over-Threshold charge measurement
possibility
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» T and Q branch of every channel

= SEU tolerant digital part

POSTER: Characterization and first field results of a new 64ch custom
front-end ASIC for GEM readout. Maxim Alexeev (INFN Torino)

Readout digital charge + time new ASIC chip
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The TIGER chip o

Possibility of a pixelated version for large area and

— PreAmplifier

» Very flexible technology adaptable to other MPGD

gh rate

Time-based readout

Timestamp on rising/falling edge (sub-50 ps binning
quad-buffered TDC)

Charge measurement with Time-over-Threshold

= Time and amplitude sampling

Timestamp on rising edge (sub-50 ps binning quad-
buffered TDC)

Sample-and-Hold circuit for peak amplitude sampling

Slow shaper output voltage is sampled and digitized
with a 10-bit Wilkinson ADC
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MAMI Test Beam for GEM + TIGER

1ent

» Two planar triple GEM XY readout
» ArCO2 (70:30) gas mixture
®» clectron E(855 MeV)

» The beam profile was properly
reconstructed.

®» Beam intensity correctly estimated
from triggerless data.

Pisa Meeting
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Time difference
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Full Readout Integration Tests

Noise VS ch
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CGEM Electronics
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Status of the Detector Construction

layer 1: assembled, tested with beam

layer 2. vertical assembly in progress

layer 3. assembled: ready o be tested.

on- and off-detector electronics in
production

L3
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Updated Schedule (rough granularity)

TIGER production completed > completed beginning of Jan 2018
Detector construction completed O end of May 2018
full readout chain test completed » July 2018

Mechanical assembly test of the three layers » Jul 2018

CGEM-IT shipped to PRC B end of August 2018
CGEM-IT QC and assembly at IHEP B Sep - Oct 2018
Standalone cosmic run with full readout chain =~ = From October 2018

Ready for installation  mp  Anytime in 2019
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Summary and conclusions

» BESIIl is building a Cylindrical GEM Inner Tracker to replace the Inner Drift
Chamber.

» The construction technique is inherited by the KLOE-2 experiment with
several modifications and innovations

» |ighter design
» different electronics

®» new clusterization approach

» Detector and electronics are under construction, everything is expected to
be shipped to PRC by September.

» |nstallation = fall 2019
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Thanks
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