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Halliday, D., R. Resnick, and J. Walker. 2013. Fundamentals of Physics. Hoboken, NJ: John Wiley & Sons.

Pahta, A. 2024. Sound Quality of Bone Conduction Headphones. Master’s thesis, Aalto University.

Wersényi, G. 2023. “Evaluation of Bone Conduction and Active-Noise-Cancellation Headsets Based on Listening Tests in a Virtual Environment.” Infocommunications

Journal 15, no. 3: 54-62.
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@)Y Quality assurance of Macro-Pixel Sub-Assemblies (MaPSA) before installation in CMS

Mentee: I-see Warisa Jaidee, Wellesley College

3& Fermilab e Mentor: Dr. Jennet Dickinson, Fermilab
Abstract Methods Data Analysis
The High Luminosity upgrade for CERN's LHC will replace -> Generating XMLs for MaPSA Database - MaPSA Grading Criteria
CMS silicon tracking detectors with PS modules, consisting of Name Label of the parts, MPA chips’ Position on Wafer and Good quality MaPSA is required to have minimal dead pixels,
one strip sensor and one macro-pixel sensor. The Macro-Pixel Position on Sensor, and testing data can be extracted and appropriate total current and all pixels must be maskable.
Sub-A;sembly (MaPSA) requnres .thoroggh testing of each Rlxel converted into xml files using Python's ElementTree package. 1 MaPSA Grade: the worst grade of both
Lcrt op':lma:jll.Perform(ancef. Th“I: ;;r;fct anr:: to create an efﬁz:fent Ansiyascpy’, Reseltpy 16 MPA chips’ grades
lata handling system for Ma quality assurance, enabling v o, Probe - LV Current Grade 1 HV Current Grade
performance tracking of each MaPSA's pixel via an accessible ‘ Grade T:sallv;g %:Z,:L?:,"::,xe‘ total curent o power the cumsatkom IV scar 4,900/
database before installation into the CMS outer tracker. ‘ ( Writer.py —
Parse i A NNonOp <19 100 mA < Itot < 250 mA 1800V < 1 pA
. Map value
Introduction ¥ 16xMPACHps  fassion  |[asutos B | 19<NNonOp <94 . 1A <1800V < 10 A
. LSS R en e c | NonOp>94 ffot < 100 1800V > 10 uA
MaPSA . LA A S S ,// 7. 1x Pa-p sensor NERCHETTE or NUnmakable > 0 or ltot > 250 mA
. £ / - Name Upload o l .
—————— Database
o s nclusion
Y o -Name - Grade [
R — jj - Location - Status MaPSAoam) &T/ - Collect: Testing
(Astc) ) ) - Q ) - Probe test station: pixel alive, pixel masking tests
ols -> Probe Testing at SiDet Facility ﬁb ) g - Writer.py : convert raw testing data dictionary to
. By injecting signal pulses and readout the chips’ responses, A\ [\ xml containing all quantities measured, list of
we can identify problematic pixels and obtain measurements 3 problematic pixels.
MaPSA is the bottom part of PS-module that detect and records required for MaPSA quality assessment. { ) Analyze: Grading

- Analyzer.py : grade MaPSA based on the criteria,
assign those grades to a dictionary.
Store: MaPSA Database
- Generator.py : parse MaPSA data sheet from
%, vendors, process the MPA chip ID into correct
format, extract attributes and generate xml files
with ElementTree.

Probe station
control: align the
probe needles
with wire bond
pads

particles’ path as they travel through. It consists of PS-p sensors
bump-bonded to 16 readout Macro-Pixel ASICS (MPAs), each MPA
has 1888 pixels. MPAs are manufactured in wafer pack then cut into
individual chips, each of which is assigned a unique ID based on its
specific rows and columns on the wafer. MaPSA's quality is indicated
by overall performance of the MPA pixels:

£ -

Testing control:

C/W\ Queconaiaiees @ MR @ fun o fost anc 4DBUpload to CERN's MaPSA datab:
© . -p pload to s Ma atabase
Y;, {79 Good Pixel records al x\’,;\ ) ) save the results 4
)  responses to 100 pulses P ) . -> 40 xml files of round 3 prototype MaPSA data from 2 vendors:
) Qll = Grading and Analysis Hamamatsu and AEMtec generated with grade results included
askable Pixel can be / - | e i o
disabled comple v //!-?/ Dead Pixel 7 Nulsy',,m, dictionary il -> 3 attributes added to MaPSA; Kapton isolation, Grade, Rework status
et catad Fask bl 4 Probe Testing Data NonOj y ; m
setting a dedicated mask bit é/ iniaskatié piiel 1888 pixels*16 MPAS ;:::K:,ypy Un":sk:bla — wi:, gm'o' -> All Round 3 prototypes testing data analyzed based on grading criteria
i | TeSURY ot each MPAof a
The aim of this project is to create Python scripts that: ”,',’,‘:'sfi',',";.ﬁ' 1800V MaPSA
1) Process MaPSA datasheet provided by vendors HV, LV test Analyze k.nOWledgementS
2) Assess the MaPSA using probe testing data from SiDet facilit; AL soma " }
9p 9 y‘ Bun;n:cbond c:""r::‘?;::e - g‘ﬂps"g’ade Thank you Jennet Dickinson, Doug Berry, and the MaPSA Team at
3) ngerate xml files from all data‘ to upload to the database which ki ework Status CERN and Fermilab, for guidance and support. Thank you PURSUE, DOE
will serves as a system for tracking MaPSA status. RENEW-HEP grant, and USCMS Operations for this internship opportunity.
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POUAMTDYRIN :
Dr. Jennet Dickinson, Fermilab, PURSUE internship I. Zoi on behalf of the CMS Tracker Group 2025 JINST 20 C06030 (Design and construction

of the Outer Tracker for the Phase-2 upgrade)
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musmadululgennidevandanudulumsiiumelage
NapINADIATIINREAANTHASAU (flexible bronchoscopy)
iipvszifiuanwmoiiumela wofoudvgaiunundiude
Au3naaLsnyavrasnanuasunaeud i lunasaas
vdn Aladeiifunnsfoundevasugaiulunasnandoiin
NNNsgaaNYMALazLasAiuaIninh

NANMIINBILAZNISAAMNBINTT : Auunndlfinteu
ﬁqqmﬁv’ummﬁaaﬂ‘[mﬂﬁﬂ%mﬁammLﬁuﬁﬂ (cryoprobe)
wivaniu 3 u oeaviegamalananldsnisas niouiesnm
nmzdandniauiliintuswiudvfiuamaessesinga
fwulunwiensisd navuauindnmalulseneuiady
a7 1 daw fiheemsftuausinsneananlameninals
uwazifiafnnuennisludn 2 duavisosn wudissuumeiu
welaweviihendudugnnzunfotanysal @

e HHELRNDN
https://www.nejm.org/doi/full/10.1056/NEJMicm2518379
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wsstulunuIdenuaaing
Endemic to Thailand

&

os.Us1lung Tasury
SUIAISNSWEINSEINIWIHIG 10

KOJAVUMLIDUDY :

Ornithoboea maxwellii SM. Scott
var. minutifiora D.J. Middleton

&

Wiimlﬁﬁwnn%tamﬂﬁ'lmﬁuguﬁ%’ﬂmazﬁmwﬁuqo uugwils
vawwahzuaiaudindias dadunssaldmenn daagluredangd
(Gesneriaceae)

ansauzdulidugnaignaed fszuzwni drdugs 5-15 wuRmns
sdusududvndefivniduy 4 ieunnaufisuadslowasanng ¢
Unaga luiden Bovaseina Induansuengadeifiunssyn wiuly
Aaudeune qulandrevSaguiiaunanivgusila aiamammuﬁanizsgm%u
\Bedsznay aanmuzeniulndlaiusan aandeewsiae -
nduldne 5 ndy idmseu Tawdanfnfudntas ndunan 5 ndy
saulauidianfniundaguie inaswey 5 inas fiauysal 2 &3
8n 3 nasmasfuniiunazangy inaswadsagasonats K :
NMuLBANASINALNEARILLIEUANE BaalnasINALEEa6R
HALLUKAWRILAN JUNsNTzUBNaY

nahaunidaaanuldiawsluiinafuyulndsaiaiss
nunALwile

fDENAULLULYDY Ornithoboea maxwellii var. minutiflora
A® Middleton, Hemrat, Karaket, Puglisi & Suddee 5781
WuNUIusnawiszinn Seninen @

98 :
Middleton, D.J., Puglisi, C. & Suddee, S. 2017. Two new taxa of Ornithoboea (Gesneriaceae) from Thailand. Edinburgh
Journal of Botany 74(2): 229-243.
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“Uslngifiudandn” JuldmesssnmbgdunagniiiuauezBeude uahldnadldld damusaesaangnlved
1] &’ - o =2 L J ' dy = J L '

Lidugamanvudaiuidios gniamseavimIeandusmnszesdanindunail Bunigndansuduiauszlauas

1w ¢ & o a o ' P ' a 3 Ve | v e L]
wwsnugiluswousnnifiudely dwwondalug 9 fivgasaasnnislauslusssumdaawinanlaiysssldiduning
vavaudnnsiudallasy

Uaminsmshiinugnguluusiiiunelznuasmziasussea gy danemziasy ¢ a1dng dannnzia daygzmnenats

R AP ' ¥ -

danman Yangy inusivizndnuaziuzausidiuazansile

daghvowssaudartindrgnuaikuanmo

nadan nan:zlans:lavend NnaAUKad
Arius oetik Arius venosus Cryptarius truncatus

g

NAQKDav nardudv nan:lanavoa
Hexanematichthys sagor Nemapteryx nenga Plicofollis dussumieri

NAQKDISYU N=WOUD n:woaiy
Plicofollis nella Lates calcarifer Datnioides polota

pdauvu plel LY nleTal{Vply)
Dendrophysa russelli Johnius amblycephalus Johnius belangerii
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Doaudstlien PoQudU 22aKdlKun
Johnius borneensis Johnius carouna Johnius latifrons

D2QfdU Qnn:a ywed
Nibea soldado Plotosus canius Acentrogobius caninus

Udawh yim yinaaudvo
Acentrogobius chlorostigmatoides Aulopareia unicolor Butis butis

Jrkduu donv
Ophiocara porocephala Muystus gulio Allenbatrachus grunniens
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Write It Right? N RN
Awrbnga-Act ¢® 1 . O

o (@ o 0%

+

nagussu1snis

Awn Al o:1sdn

Hayaulssiug (artificial intelligence) w3s 1ala (Al) naneifugzae fivsnw Lﬁau@ﬁwmaqwaﬂLiw o]y i
Falunne wonaeazlsivhWidifeunned Tidnsadenm 3dle aqsenu alad 1av

wlafiswefly a$eliffumudeeiFonin generative Al (1Riupisfiviole) Fdlivlifdwitiyd Fefingld
Mnouansaiusonly 1wy wlsuvuiase wlodeadwassd InsdEoniomumiuffullmuanusansovosiy
Ao iiuelafiadvassdnarulmisansmdvannl@sumasvie prompt ngld

mdsrdadannuindeulieleluhoudeduEenit prompt At aRmanauunsuAninaniamasuay
wmalulafansauma An fandon, Faanundensu dazldmminiddavazinlanusiuud 7 wdwoazidausiudn
Aliuiladsdn mszandnussnaneuuy UK /orompt/ uaz US /prd : mpt/ senidessn p idusasnanseinas

WNENBIANIEN TS AWT ae I U BT URine ENTIN “.ABanwevATisIasnASwe YL AINNT
vaness ildipsavmnevinmznaluuwdyousi oanidsy (Tunnlng) mgamneusiieouiodiss” fnazaznad
nsaNUd navussansmsivideud waluseuaudinnunstudesamiudla uazldsudwanaundusndn “enineiu
FevAngan ¥ANTIuIY #1937 prompt YUY lATY wsaNys”

Pnidudendsuntemsaaddonuiiaziu aoud biosdouwosiiiuie mnsfinlafinuisswonithmansiy
Aaamsliy Budusfn Meuay ddunuesiuiy 9 awsuenuldsldiay ssuuelefiddnuusuuui Gond
agentic Al (1a1aufiniale) SefbifidwityalAusiinoniui wlawuufun duielafiresiovimindisn ¢ unugls
duBsndn Al agent (10loiolaud) viasunuele

wielpazuauiuaud anafly asuiy safy a¥ilu venhmanety damsliiu ureddaelaluidovun wenz
yefiielafiiinensvrasu (hallucination) N%ﬂ\‘l“ffﬂ;ﬂﬂﬁ’l q Fusnld sotuinasaTasey dansey wazidenldusti

saumsy Wl douelouuulddsslomiuazdannis dwudwiinenuielafavsimezlsmndniEen 9.0
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Sci |U—”:j Usriad IAsunad
ldancwgadugooinmswanenuuunsuldrylu Podcast s19ms Sci 10 vovdagaisas:oneg
Bo1us189MISASIUSIURALTUILOODVINYIMACSISUWAALIA:IRAWSTUUS I AUALaUTD

im:aans:uadneimaasinoua:nenmaaslanluwsouniu nn3udvaisi 2 ua: 4 vovidou NMowWsGniwolagansans:ong
rnSadamugdouravn https://www.nstda.or.th/sci2pub/podcast-sci-in-ear/

| th Al Whunludvsossaseawvaiwuds:InsSmwmsiu3se

L
B mll =0

it tAQUUTlGDENVTS ?

nMsviauiseneinenaanslutiagiuele (artificial intelligence: Al Lildduiissudnzasiiodmiuasuary
fu 0 winthy ueivhuthfasiey “amenns” 17'i°zi'wL%asﬂmLLax%aﬂFsﬁlﬂ%’ayjaﬁnsz%’mszmaaﬁ’ﬂmumnL%'ﬁé’qaﬁ'u Tnoiale
fiunumdndgilunsteszauanuAnuazaissungilv 4 ngrudeyaiielinddeludumainusieseldednesniia
Fawannszeuenasiisndeunaziniania Wy msdarhaimesussnu dwaliussusnmuaznananuasinise
Wingeduagnadiulddn uenaniieledsimdhiiludiisnsamulasedaunanuiseuasteiduanu (manuscript &
proposal reviewer) T2fsNsimilesdaya (data mining) qm%’ayjamu%’athuuﬁa‘lﬂﬁ'ugjﬁ’ugﬂu%'ayjamaman U
audling dermuamanguune deyanisaane wendumadnduuianssulugnslivssloviiass

nszuaunsilumsasusinulugnmsiinddenldsunisiaiunasdiemalulad (Al-enhanced researcher) {iasan
wlaUszuranauaznaumatununananuiiazluaindeyalusdn uywddsdevimiiinsvdeu dedula uasiga

o w o

anugndasludugaieiaus feidgiigaieloliswnsalildfe “anudela” Faduladfyvaimsinnudde nsii

v
=

wladhundaedanmsnuduiigideuialunisyreiinnaliguiniseuidde adeanuauiela augy wazaunan
Mzduinfauuddesiuiulussdng

dusussansuseaatiuldendesnisiasunasinaluniaunumalulad dandeslininuddyigafe n1susnIg

9
¥
v o o a

Jan1ateyanaudduusn nszdayanaaniginsnuideiedunindianizsufidvesasdnsiiiuliannsodeld uansg
nnmaluladielafifinuningiannsadeszuud q inldidlelusild venaniflunisinustinisinagnsnisnsavaey
anugndasiaenisliieleatnetian 3 FtuluuBsuiisunadnsiu uazaisinisindugamdennsgiuiiiiunsiiga
wazsusesngilerviautinu ietaeliinddeteudauiigndeualdnadnsiitiuszansam wiven waziluldau

@asswnnfiagn @
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s1wms Sci 1wy EP. 96
aaaskha Al lumudde :

iosnomaasdoviuindoudre
Data nshudwosuase People
uazmsaulovare Al

for Research Strategy WDU“&UI\'IUI\:I-IEIIJIC‘\-I’I.
UKI3NENABUROA https://youtu.be/kvLjISYrKFw

[
as.ousnu sounle

Research Data Management and Al Lead
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A wdnSslumsasv Al o:nareidutsamsaiancy
Agvinadngoluds:3amaasuuvesia udlsasionvuodo:nareidu
ingmsaidAdoghvaameadrgsunu

- afitwu oodav -

Success in creating Al would be the biggest event
in human history. Unfortunately,
it might also be the last.

AU W : NASA - Original. Public Domain - Stephen Hawking -

via Wikimedia Commons
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(8 uns1AU AA. 1942 — 14 TunAu w.A. 2018)

WuinWandnquiua:indnsoiasngisddvnqu widuindnsmaasauusnithioinquiduwnsmw
(theory of relativity) ua:namaasndoudu (quantum mechanics) NBasS vNQUANIVINSIIASNN

tu w.A. 2545 Gagdatkoasavidu 1 u 100 s1ddvNquALIKndAga WaviuklvdaSnemaas “Us:3ago
uovmaltdan (A Brief History of Time)” voviwwmatadadudukuvdaiuadisalansaacionuuiuiv 237 UK
pos3AvUsudulsa ALS (amyotrophic lateral sclerosis) SormiiwnApe a narsduduwia uazdovaaciodoans
TagriudUnsaddviasiAdoAduuatdgounu 7

auasauon
J1s:dny
lagaunu QR Code
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e} : il @1s:5ng
wisldalityItynauuugou dl |, Vi A

uda:ifisuniinAa
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AUA&LTUBIGO

asyndduineansBidnuseiind (e-magazine) Meiitou fqausrasdiflamsunsdoyatmasuasanuiiuinemansuazmalulaiiaedlneuazsUssine
iﬁLLﬁﬂ'sju;:J”a'wﬁL‘fluL&mﬁuuLLawiz’mﬁuuﬁﬂuﬁaﬂﬂuLéaqﬁﬁﬂéwa Taeanivanldn3a www.nstda.or.th/scizpub/ viieveniuiduandnlalnglidesldanela 4
Javinlae dreadassadeuaznaniue drinnuauninermansuasmeluladuvisnd @me.)
Fomusa 4 vsngluiireasdidnnseiindatuiifuanuiivlnedassvesiidou ddnawuimuinemansuazsmeluloduiflisududeaduiasie
amszneuililuiduegmeldavdlianann Shutterstock.com waz Freepik
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LANTA (auan)

gidosSnauwolnasyovus:inAlng n1glanisquaved ThaiSC dond.
WulnsvasiowugiudrAryndogduindouniswasunleyryaus:=aus (Al)
ua:»uddgdudd 1u mMswasunlvaamulngsunalkey (Thai LLM),
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(Ol Of 1RuSnmisunddyananoniasguaiondu Walkgnaulodudoiduoyosunisdluayu
_ . _ . . .‘;;‘;f-'iﬂ“,_%; [a8AaAUSNISAY Service Node-Hour (SHr) nIsnadouandgiucudSe
USMsgWosAoUWIIN0S LANTA [ag ThaisC (aond.) ey i (Proof of Concept: PoC) uuuliiderildsas
swazidgawuiLay : ot Acess to LaTA
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