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* EMCtime cut
o EMCHESTREEIZIE: round16 ¢ @boss711, roundl7 ¢’ @boss712
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o AUEUIZR. MEAFEALE
«  HHEmcFindSpecialDead 5132 27 FFERIEIE I showers
o Heut/iik, i ‘B FFRIEER AR IC N, BRI N0
o BOESEFHEE: 101
* ntheta, nphi, Esatu, DeadE3x3, DeadE5x5, No1E, No2E, No3E, No4E, No5E
 Barrel flEndcap 73 B AT ALY 25
* Barrel: ~69% real samples ---"1’

I

* Endcap: ~10% real samples ---’1
 Scikit-Learn 432523
o PFEVLEEREE TBE (SGD) 4325%%
o BENLARM (Random Forest) 772573
o XFFHEHL (SVM) 413888
« JBIEJEPE ( Confusion Matrix, CM) FA Il 2R 7Y
o NTAPEHEIRE, PP H IR INE R BB RIE M
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* Barrel samples are very pure.
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EMCERITISIRANEE: EMCRIRSEEIRINFIR =~

* Energy measurement of it" crystal: E; is the crystal energy deposited '°
* 1. The energy deposited:E; <=Satu_En

e 2. Saturation energy : Satu_En< E;<=Satu_DeadEcut
e 3.Set into Dead channel:E; >Satu_DeadEcut

2 2.2
#ssed energy (GeV)

WPk AL IE fE B R {H Satu_DeadEcut: 1%k H4950data@2021 Energy distribution of seed
AR BRI B 5, BAHRICE e R R thTRE A, YS! without electr-saturation
TR T Al — TR, R AT A R 5 VR A B 4 o L ¢ =2atuneadbent

Satu_En
KFAS R B R R R LI B E v 1 NG X Satu En CHETEGEAIREE)
B AT+ 2R EmcCalibConstSvc-00-01-19, boss7.1.3 & i

XA ESROCE S, XAMERE T IR

[+ pawssso o = e To evalu'ate the co‘n5|s'te n'cy of the two histograms(h,,h,):
MC711+dead . L w71 sdead o MC711+dead - correlation, the criterion is 1.
25000 MC710 ':.' .t = MC710 = 100001 a0 mc7i0 : = Zi(hl(i)—h_l)(hz(i)—h_z)
2= 4950 = - 3 -5 auno P d(hy,hp) = — —
: o L e 4950 -~ 4950 oo JEmO-FE e )-R)?
et Barrel Saturatior « : w0 East Saturation . = L West Saturation 3 B
10000% ntheta:0-43 .: :: .; 5000;— ntheta:0-5 '.t‘ : 4000? ntheta:0-5 l'::A . _ Barrel EaSt Endcap WESt El’ldcap
o S o . | *. | w/oDeadSim. 0.946958  0.981917 0.9888
pmasumbrenstires 7;.75 08 085 08 095 1 E o 4 O, | mpeeess ,""‘*‘?"'ffﬁ T :‘_’:7; X .
e o s 7o res s a5 og .. 1 with Dead Sim.  0.999568 0.990281 0.996387

6
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Anomaly Detection on EMC using Machine Learning @Phys.&Soft. Workshop Mar.18-21 2024

Inpur Outpu

— AutoEncoder

EMCH 62406, PRGN MESEIIRT A — B s FRARS AT SC il 10 Py
120 45 R 1 304 ST BARAFGE, I IR 5 05 R = \/ B
FIFIEMC digi fiEfit IFIFEL IS B, FFR T — MR THLEE I AR
EMCHL¥-*#monitor /7% I \F

GREUTRE, R R T AR IS
R T 1019 5 B KL FIOEMCHI T2 (5 BR ¥, FHIREREES oo

Model Structure

|

2018-11-25 H24-03-05 AP--06
—ome Anomaly Detection on BESIII EMC Using Machine Learning
' @CHEP2024 Oct. 19-25,2024

Mingrun Li, Chunxiu Liu, Xiaobin Ji

T Crystal 119 -

and| f
e Neighbar i

Probability
Probability

mrli@ihep.ac.cn
_ : . 22 Oct. 2024
= = MeV) Energy (MoV)
m—— % \ ALz,
HIT AN 2024-03-02, Energy Anomalies i PANG = =1 .
MR ) FF 7y 2024-03-02, Time Anomalies
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“Neighbors": Normal crystals around the anomaly. “Neighbors™; Normal crystals around the anomaly.



EMCERGFNERAIRE: EMC time cut
o HI: [FEMKbeam i FIEE T X402 43 Mt 1 52 M 96%Bhabha+4%Dimu

run 35081 at 4.58 GeV

e EMCRecHf#1H1[0,35(1750ns)], EMC.LE]E] & [0,60*50ns] TR R
#@}Eﬁj\jﬁffﬁﬁﬁ[o’l4*5ons] , DSTZ(JEFEMC timelik#5t0 TimeMax=35 | 45362 44896 98.97%

o |A]/B. 7EEMCRecH 8] E ZPEmcTime>35/-7E /b = 5], EMCI A E 2.

2. 5 Uinvisible particleZ>fr+ Bhabha/dimu2E & (ffi FHMDCtrack 5 EMCUL L RER FEAR)

o 8: &R UJFEMCRec time cut?

time {€5x5¢ms=>0.6}

htemp

Entries 194214

F Jl Mean 21.18
B 1 Std Dev 4.442
10" [
L M
10°
10°E
1 J‘HNHH HHHNHH
,.HH\ L L iR
0 10 20 30 40 50 60

time

240320/run81573 onlineBhabha
Ratio of event with emcTDC>35:
3666.0/194214.0= 0.018876085

M2009%2024, FFFEALE—KR, Fiit T emcTime>35 online Bhabha 5[] (4 L
R=onlineBhabha(t>35)/onlineBhabha for e5x5cms>0.4

2010 2012 2014 2016 2018 | 2019 | 2020 | 2021 2023 | 2024 | 2024
0320 0320 0320 0320 0320 0320 | 0320 | 0320 | 0310 0310 | 0320 | 0326

R(%) 0.1 057 045 062 054 064 058 065 169 179 048 1.47 0.86
data psip psipp psipp psip  XYZ XYZ Rscan 4180 XYZ Jpsi XYZ XYZ psipp psipp  psipp
time {e5x5cms=0.6} e5x5cms (time=35}
higmp
Entries 3094231 L

3

N Maan 2031
S Dev  3.869 u
500—

| | Online Diphoton:240320

| Ratio of event with echDC>354nogi—
L

6368.0/394231.0= 0.016152966 f

i, 3

time ' e5x5cms

=

=3

3

= Enrq‘—."r‘rrmq‘—r'rrrrm-_r—.—rn_‘m]' _'T'TTTI".'IT_'
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Status of Offline Software Coll. Meeting Dec.4-8, 2023

BOSS 7.1.1

For round16 y(3770) data

Step2: m° correction for data

Stepl: Correction using simulated single y samples. . . . . .
: i i g g " 14 4 P e Fine correction to improve the consistency and energy linear

@ ased on the symmetr eometry of cos
Y VE v e ¥ samples of real data selected with additional 2 charged tracks

e (id dependence 0~27 corresponding

Barrel: (Bsxs + Ergr) P (Bexs + Eior)/Frorr e 13 energy ranges of photons, Ey, = /2 - Ejgy* Epign * (1 — cos0yy)

Endcap: Esys P Esxs/Foorr

...a.g e | For data, p of Shower Enengy For data, pi) comaction of Shower Enegy UsaTol(Baral)
thelDn thalD=27 e /
ansai | I0GeV . Barre]
0"\ oo Barrel
T g SR —2010psipp
s T L — 2011psipp
i — 2022psipp
MCeor s
anz— W — 2023psipp.
: l“"\ | ES
i i TF 100GV 9. Badcap e = o,
PO Y R - R ¥ I M T T R AP TR A TV SAEPOPREE [P AT O I - Endcap InfE 1G4V} E 1GaV)
EfutiitieV) (13 ] g LI— ——
= Po 2 3 o l Eshower(MCCor) _ 2 3
CorFun = ——"rree + P2 + P3Epec + PaErec” +PsE pec - '- — g — =t tailnE+a;In’E + azIn°E
T T e
SerNo RunfFrom RunTo singleGammacCalib pi0Calib

asumsamaniis (1) Chumm
* 2023Data o

crme | F

Before rri"'cal:b.
far data

i
-
£
H

After P calib.
for data

- Z0230mta | M
e * 2022Data o

inclusivé T%samples from the evénts” .
withm*n~K*K~ + anything

Status SftVer

9 74031 1000000 /cvmfs/bes3.ihep.ac.cn/CalibConst/emc/ShEnCalib/7.1.1/evsetTofCorFunctionPar2023psipp.conf /cvmfs/bes3.ihep.ac.cn/CalibConst/emc/ShEnCalib/7.1.1/c3ptof2023psipp.txt OK 767 by



o712 EMCERIFHISIEALE: FESIEERIEIE (II)
Status of Offline Software Coll. Meeting July 2-6 2024

| + 2024pata )
- - . - - i - - . - natn -
Stepl: MC calibration using simulated single photon LIV Chuixiu Validation checks for shower energy calibration o, TIZMC ‘ ! .
- . . . E 4
® Based on the symmetry geometry of cosf e A m° inv. mass comparison between data and MC o - e
e Oid dependence 0~27 2| f\ i £
0 _ - el 100GV . Barrel t E Lk
Step2: " calibration for real data i [ | + 202408 - oo
St s ,.... Barrel o T12MC | :f . m‘ '\\__‘
g : _ 3 ok S R R
1ued o ' o s lm| * 2024Data )
t el 3 oo » 3 | s
no— _ml [ Mceor A E 2 [ soocs)_* 20230ata Friled
o s /\ R e P
r o = 1L00GeY . Endeap f m'_ ssoonf— .'l A
.m_:_ -.....,!“.\ g '-i — o TR e TR Ew - ¥ ..‘
s o = \ Before m”calibration for data "““‘E‘-‘-// .
d"‘u‘_—"'u:q"'ﬁa"'c'j"'i"','j"'f."'.‘,5"‘.'3"'3'";1';' ;('\:'_"' IRRGEEET | T Ly 1 e e 1 n:L..... ‘—..-_.._-_..'.'....._.._....__.._.._..-_._. - k‘
H ElatenTHGEV) T T T R ) Tl < i

Inclusive %eal data samples from the
Barrel: (Esxs + Eror)/Feorr Do n 9 events with m*n~ KK~ + anything After m calibration for data
F = ERec +p2t+ p3EReL‘ iz p‘lvERec +p5ERec

Endcap: Esxs/Forr T pate” . @B0SS7.1.2 round03,round04,round15,round16,round17 y'" are OK

. ibrati e i LIU Chunxiu
Stepl: MC calibration using simulated single photon Check of round03,04,15,16,17 @Boss7.1.2
Step2: ,,r() calibration for real data . inclusive "samples from the events with n*7~K*K = + anything
o data with pid calibration Foor dala with pi0 caibraton For data with pi0) calibration
e Fine correction to improve the consistency and energy linear L et ‘ - "( p—— ‘ ~ ol o |
e 1 samples of real data selected with additional the charged tracks=2. e : —— ;s i SR
E =7 e k Vot - 2
= . N T o g 1 | S : 1
e 13 energy ranges of photons, £}, = \/2 Ejow* Enign *+ (1 — cosby,) - L - # _ ; 1
For data, pill correctian of Shower Enargy UssTalfame) Far data, pi carrection of Shower Enangy LssTol[Barsl) k. “(' % il B E ; '_,
i E u 1005 T 1 | % I 15d0m—
w1004 W r | ot F A -_./ Y
Il.l oz Iul [ ! :WM’ - \'-‘ ! ¥
it 2 = 1 - | [ e | | L I | T N L a1 B
oo o i - = z Far data with i cafibration For data wih pid cafibraion
o9l = | e I — ’mi r—— Bt | [ A
e & 2024psipp_| - [ i i - i)
i w I 5 | — 2011psipp P 13 ¢ mm!_-" e :. .
nuszE— = | 2022psipp e 3 : . m! 4
oas- / | — 2023psipp 12039 i : ! : K
s Eof |— 2024psipp 0000 y ' Aty I3 1
: . ! - : o ; 3
o — i S iy e k! I k!
' =] a Pl e 100w 2 - + ) B o s pesd WL_..I/
Eg o (MEC) F s | B - |
Eshower(MECOT)_, 4 a0 InE+ayInE + asln’E N \""-* o \\
Etrue b e
SerNo RunfFrom RunTo singleGammacCalib pi0Calib Status SftVer

10 78615 1000000 /cvmfs/bes3.ihep.ac.cn/CalibConst/emc/ShEnCalib/7.1.2/evsetTofCorFunctionPar2024psipp.conf /cvmfs/bes3.ihep.ac.cn/CalibConst/emc/ShEnCalib/7.1.2/¢3ptof2024psipp.txt  OK 7.1.2
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round17£§:
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A EMCH 1~ 27 1] R I fig v
Status of Offline Software Coll. Meeting July 2-6 2024

Detector Performance of Round17 data: EMC Performance

eseed ( xtal == 2992}

Dead and Hot Channels

» 3 Dead channels in Barrel,

e 3202 (Run78615-78667) : middle and high range are dead. It is OK

after reinsert Q plug-in subboard.

3295 (Run78684)
3007 (Run78679-78868)
834 (Run81015-81063)
4154 (Run81020-81063)
» Hot crystals in Barrel

e 2168 (Run78679-78684,78710,78773-78778, 81157, 81166,
81171-81172,81181-81182,81197-811228)

e 4034 (Run80114-80116)

e 3188 (Run81465-81470,81472-81478,81540-81563)

» Abnormal crystal 2992(Run78615-79125):

® |tis OK after replacing the main amplifier in Nov. 21 2023.
» Crystal 689 with a low energy peak(10-20MeV)

- to be dealt with

» Crystal 2333 only a energy™~500MeV (Run79172-79382)

- is dead channel

energy dlstnbutlon asa seed Cl

eseed {ixlal==689)

lhr?r

Low energy
1| peak

e

1000fy T - 4 |
B R
=I | | T I
a

5F 04 DB DB 1 42 1
eseed {ial==2333}

LIU Chunxiu

RE*A =]

Detector Performance of Round17 data: EMC Performance
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o 58 T round17 T B EMCE 2%/ (Boss7.1.1) 124/\‘IJ§£I1¢
Ji%wxﬁ %?M”@ﬁﬂﬁﬁonlme Bhabha S5 (% & / ~1-2 KR %5 —
o XJALIE T8 runf§UFH B AL 3

o MIEHELREENE, Xroundl7 v K —IXZIE (Boss7.1.2) , 87/ZIE 4

round17 i 45 $id 78615-82909 %51/ %I /& round17 v 78615-81094 ZE21X %1%
1245, (87 LT 1,2, 3,4, 5, 6, 7[F—T/RHA] FIRFBT, [BR/L—MW] 1, 2, 3, 4, S[F—HV/RMA]
ws P95 BES nes 5 g as P BES s 5 B
1360 | 7enisi| Zue7y | EmcCallbConslOBRORTO6LT- | gk | 7.4 1738 | 78615 | 7acze | EMACNDCHRDROR G ok | 210
1634 | 78676 | 78683 | ENCCAlConstH216803007- oK 7.1.1 1730 [ 78670 (78683 | ENECaiConst 21680007 0K 7.1.2
165 | vace | yeses | EORCHICODSUIZIGDAROTORNS- | gy | 741 1740 | 7oA | 78000 | EMCCHICODIHRIGRISIUZDEIS- | gk | 743
1636 | 78685 | Za7n9 || EMICallbConstBI0A7:78075- oK 7.1.1 1741 | 78685 | 78709 | SNLalbeonA0 300776673 OK 7.1.2
1637 | 7evin)| 7eryy | MR EICORSH21GANA007 Y — 1 | 7E710 | Fagin | EMECHIOMEHZ165DI007- oK 7.1.2
v e e
1841 | 82132 | 82345 | EcCalibConstitheB2132- | oy | 7.4 4 1621 | 81000 | eiggal | EMCCNBCONSIheB 1000 Gy 1 5
1842 | 82345 | 8254 | EMCCAIDCONSHNEB23d6= | o) 7.4 4 1822 | 81015 sy | EREERRbCHsEod OK 7.1.2
1843 82543 82776 EmcCalibConstIthe82543- oK 7.1.1 1823 81020 81063 EmcCalibConstD834D4154- OK 7.1.2

— 82716-emc.root — 81020-63-IL.root

EmcCalibConstIthe82777- EmcCalibConstIthe81080-
1844 82777 100000 g5909-emc root oK 7.1.1 1824 81064 100000 81094-I1.root oK | 7.1.2




EMCER{HFNEY:

EAME: TOFgEEEEMNEGEEZE

» ' data
Run78615-run81094 (round17)
» 3780 data

PRSI 2 Run81095-run81272 (round17)
* 71352 T round 17)3)?%?&%3 > 3800-3890scan data
y Run81273-run81377(round17)
IN=N

I TOFRE & %I > 3768 data
Run81389-run81631(round17)

» Chic2 data
Run81727-run81810(round17)

» Rscan data
Run81849-run82909(round17)

7.1.2 78615 79281 0.007348 0.00765373  -0.000058913 -0.000824422 0.00000242608 -0.000413787 NULL 1 Data
7.1.2 79282 79897 0.007452 0.00776358 -0.0000364945 -0.000811473 -0.00000407682 -0.000465818 NULL 1 Data
7.1.2 79898 80484 0.007378 0.00769422 -0.0000348561 -0.000860385 -0.0000222287 -0.000420663 NULL 1 Data
7.1.2 80485 81094 0.007409 0.00772115 -0.0000513117 -0.000822463 -0.0000100724 -0.000452404 NULL 1 Data
7.1.2 81095 1000000 0.007401 0.00772049 -0.0000345302 -0.00088402 -0.0000275487 -0.000388602 NULL 1 Data
7.1.3 81811 1000000 0.007429 0.00773593 -0.0000459303 -0.000934362 -0.00000438004 -0.000424967 NULL 1 Data
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EMCEXHFNEHRIE: CGEMXTEMCHIR M
Collaboration Meeting in Summer 2024, Jul. 2 - 6, 2024

o CGEM XTEMC:T-EE 22 [ 2 i Impact to electron and positron reconstruction by
o TN ER. BEE I EMC from CGEM long-haul cables

e CGEM «LQEE%—,V; XTJ‘EMCE(J EEA¥$D%¥$@E@$2D@ Bhabha @ 3.097 GeV

» ok LA f NN 72 JoF g 7 :
o HT. T REEGEALA 7 HE b e ' .
i .n"" .."t... & ﬁ:-‘ . . CGEM:ODC:nU: lc .
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