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Layer O (LO) upgrade - =
« By the end of 2024 AMS-02 will be subject to the E
Layer O upgrade that will add a layer of silicon 8
tracker (LO) on top of the detector. The layer will be
composed by two planes of silicon micro-strips
sensors that will be arranged in mechanical- = |
(. (|

electrical units called «ladders»;

B+ Silicon ladders of the upgrade

Layer 0 ladder prototype

* A 10silicon sensors ladder prototype has been
exposed to ions beam at CERN;

* The goal of my study was to evaluate the charge
resolution of this ladder.
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TR * The Layer O upgrade
i &

{ 1) AMS-02 | N C
TOF, Time of Flight Two new tracking layers on top of
e AMS-02
S igos: - 3 G tric tar
* Measurements of 3 (Al ~180ps); %3 Geometric abceplance;
*  Particle incoming direction,

TRD, Transition Radiation Detector
Separation between ¢~ andp.

* Unique new measurements of high-Z

Silicon Tracker elements atO(TeV):

* 9 Layers of double-sided silicon :

micro-strips sensors; Permanent Magnet S .
* Measurements of trajectory * Magnetic field strongth: 0.15T. ] —

andrigidity (p/a): o Discriminetionof + Front-end Silicon licon

* Measurements of the charge
sign: detection of anti-matter.

electronics sensors / ladders |

? 10 i
ACC, Anti Coincidence Counters Se 4
V o Moasuromentsofe* andy energy: RICH, Ring Imaging Cherenkov o Now Z measurements o évalusts the Sensors | ( ]
/eto for traversing particies sideways. y el s Wiord g the dedoctor. LO Ladder
* Separation between e, y and hadrons. Measurements of B (0g/ B ~ 0.1 %). AUCBRgmeniaions 8ung e ce Prototype
|
| 3) The Ladder Prototype || | 5) Charge resolution J 3
Before the eta correction . After the eta correction VA Equalization o M
st s sonesr| 10 s ~ o e method to evaluate the charge resolution
. c ; . o Correction factoras a
Strip pitch: 27.25 ym; 10 Silicon sensors; Creiroriiieb SR
* Silicon thickness: 320 jum; * 16 IDE1140 chips (VA) 10 applied for VA #11
* Silicon size: 113 x 80 mm; * Each VA-> 64 readout channels; £
E $ . . .
* s w10 * Totar 1024 readout s : NS ° Compa rison with the current AMS-02 resolution
: g ¢ g
{__a)From ADCto Charge | » Distribution of the total cluster amplitude | | ¥’ The dependence on eta has been . N oy
as a function of eta assumed to be parabolic and constant | |v The VA responses have been equalized
Raw Signal P Charge # Is visible a clear energy loss as a w.r.t. ADC w.r.t VA #10 signal, arbitrarily chosen as a .
function of eta (and ADC). f(n)=an?+bn+c reference o
AT Py onclusions
300 GV/c from SPS@CERN; b v [R—— 1) Find collecting strips (build the cluster)
* Raw signal (in ADC) = measurements of “ oo with the clusterization algorithm;
energy loss (GE/dx) by ions in silicon Raw signal 2) Select the most energetic cluster perevent, Resolution Conclusions
sensors; - §
x VA i
* Each ion gives ADC{AE/dx) « 2 (from - j; Evam;lg;;lr:: i;‘: ": f:s';’::l:: * The resolution will be % < * Obtained resolution is comparable
4 charge resolution. :
Sedhw-Bloch/omxss). S — = m”""""‘z’z‘;'z')m"m"" £os ] with the AMS-02 Inner Tracker (6
Apc Vv ™ *MonteCarlomethodto § Ryers);
P » | ’ LV 4 Y, generate samplesusing I'sn;:oussrbﬁe ml h:enmy nuclel up to Z=7
e " e s w @b e LanGaussparameters wit % resolution;
Cluster center of gravity: Eta (n) shapes » i(: ;e:v:::grz: :;g;;;‘:l’g';a'vi% :‘l et,h- two o o 5% o Contral Limit Theorem " F kgt +| | *'A'complete characterization need a
Jinks th P 5
» The raw signalis n dependent; > Eta comected and VA equalized the carple idan v s (.ietalled study for 2=t and Z > 7;
> Then dependency hasbeen studied and :::‘;”::’:0" fited with LanGauss distribution (Gaussian) (blue line) and from AMS-02 Inner The eta °°'i":‘"°" can be 'o'“:x’;é" by
a) b) removed. with Az and 2. Tracker x
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