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LHC (Large Hadron Collider)
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SUSY - Neutralino Dark Matter?
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Disappearing Track
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4-Layer Track Reconstruction
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ZERLE (EWK channel, Wino 1%52)
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FERE (EWK channel, Higgsino ##38)

Lifetime vs Mass AM vs Mass
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ElZERE (Strong channel)
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= neutralino pt vector sum

Future Study A imit ihe
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Chargino
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ERFUZIL U7z Chargino BE2DBE

TTDD% : 1309 events = 2618 tracks

- 0.6
> e
& - —— Sevents, 0 = 52 GeV N events &(c 1 entry
- — 20 events, o0 = 34 GeV
i 50 events, o = 16 GeV Mean (FJHETE D EIRTE
0.4
: 5 events 72& 100 GeV BBEDELEHAD
0.2

|| | |
0800 450 500 550 600 650 700 750 800
Estimated Chargino Mass [GeV]

%Zkgﬁiﬂugg%ﬁ @ 3090 fbo-! +3L track -> S 2 & / track -> 4 12

. 600GeV 1000GeV 5| track -> {S2WK 4 {Z / track -> 16 13

_________ 02ns 504 L SBITKYAX NI TORES DHUE
10ns ¢ 116 9 (£ (F dE/dx DEHE BG DEIFICDVTH)
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Summary

- SHEARM RS C & TIERDOE LU EWK SUSY DisiRtE1s,
(pure-wino DM, pure-higgsino DM ¥ =) G)T*%%b\ﬁj

- LHC-ATLAS 2858 Run2 £7—%(~136 fb-)ZZ ALz 4 BRIMEE (C
KD BARMRIMRRZIT O ICHER, BETFIEDNEICKDFETIA L DR
CNEZZERN, (BREWIEE ~1/5) arxiv-2201.02472

- chargino = 2 KB I 2 & TREUVLWRINCH UL THS LV ES=
DEEEEZ RS, Pixel dE/dx [B¥REHAT D & T chargino (=
DM) BEZHEMT D2 EHLED.

- 5 events AT D E ~100 GeV FBREDODBEETEENL OIS,

Kt
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https://arxiv.org/abs/2201.02472

Backup
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Disappearing Track (%%ﬂxﬂﬂ\)

LSP : pure-wino (mass < ~3 TeV)
Am(XI,Xl) . ~ 160 MeV

T)Zi‘F . ~0.2ns (ct ~60mm)
LSP : pure-higgsino (mass < ~1 TeV)
Am(X3, X37) : ~ 300 MeV

T/?ii :~0.04ns (ct ~12mm)

X1 — X3 +7

leave hits Etmiss  Undetectable
\ /
= dlsappearlng track
ATLAS Slmulatnon '

-
.-‘
\ \ooamem==™"
‘
-
-.-.
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SCT

—

R =50.5mm
R =33.25mm

R=0mm

R=122.5mm
Pixels R =88.5mm

5 1
o

107!

1072

R=371mm
L R =299mm

ATLAS

( R=514mm . \VARY I
R = 443mm ——

N EBREME LH 25

A EEHTD
A PRI,

IIIJJIIII|IIII|IIII|IIII|IIII|IIII|IIII|II

—1t=0.2ns
t=1.0ns

—1t=40ns
t=10.0ns

50 100 150 200 250 300 350 400 450 500
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AN EfAET 200U X—5 185k

ATLAS 1RH25DIERX,

v REDORIMBEB CTEDODNED 2Ty FDH
muon B, SUEEHTEEBR
spectrometer
hadron v Pixel 4 B2 cm) Z8@1@L, SCT 2 BBXT
calorimeter %:% %:::é BELURBWEK D 85E LRI Z BEak ol ge
? REEDOHOU X =5 QLRI ¥ 51
EM > | [T S e
. : o 10 = EIectron/Hadron =
calorimeter o [ ATLAS Preliminary :
N [s=13TeV, 136" =~ Fake tracklet ]
: 2 Tew- Muon =
TRT @{£©@@@( % - m(% ). (% ) =600 GeV, 0.2 ns”
@T®"® ¢ S0 -
I :
SCT Sqg2L .
: s £
Pixel LL10—3 ;_ -W-m!""f.....: IIIII : " llllllllllll -_;
REMIS ABREE  10° 0505055 5055 40~ 45 50
> 37 cm ~ 12 cm EtTOIDO cluster [GeV]
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RIF S X =Y DEBEDED

1E
3 - —— 4-layer track
- E —— 5-layer track
B | 6-layer track
N \ o B 7-layer track
PRI S AL & B IR ol — s
> 1 e :
S i ¢ wio track select sereer®
o) B w/o track selections '9: ol
S 107°E
= B T -
— | w/ 4L track selection Ry -
w 0.8 1 A B
- H@H
L E w/ all track selections & B
— "." 1 0—3 J-|-|-||-| 1 1 1 1 1 1 1 1 1 1 1 1 |-|
0.6 -100 50 100
O Y 9+0:19+0+0: _ - 01g -1
N . 0! ®le:0 - A q/pT [TeV']
: 5 1
R TP PUT  Pg < - —— 4-layer track
0.4— - = —— 5-layer track
B . ~ | 6-layer track
B w”*&@"@@“m B ] 7-layer track
L o 101 — 8-layer track
I L 4l -
0.2 i * -
O WMM 1 1 | 1 111 | 1 1 1 1 | 1 1 1 1 [.1

[$%15a1015:0.0.0/0.0:0.0:0l0.0/0/0.0
0 50 100 150 200 250 300 350 400 450 500 10
Decay Radius [mm]

! . |
-0.005 0

RASBVIRREFZNZR (X ~30%/chargino N P IV
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Smearing Function OM’IE&

Smearing Function
SERIPD pT HH5 4 BRIOD pT HhICHESE e
/8 IC ‘smearing function’ ZRAEY 3.

\l

L ATLAS —— Data
107" Vs=13TeV, 2.0 fb™ === Fit

Smearing Function D1ED A

RB< ID &Nz lepton 2 KT Z -> |l events ZiE 3.
/e Mz pixel 4 BDH CRIMBEBEUEI ZET
4 BRifZ1S T, JTTOMIHDSD (g/pT) EnzR>.

Fraction of tracklets / 4 TeV"'

107°

100 50 0 50 100

A(q/p,) [TeV™]
original track new track _ e losure Test ]
- - REBHIC 4 BREFO pT HHE 8 7 } Sandan e
%fﬁ—_[ —Cﬁé < C\:_ (3:6@;?3\, aj —> £1 ' . # Smeared tracks
SCT - ;5/ 102_ . Z—)uucandidates_;
- pT, n K=Z(X negligible. S "
. . - : i ', |
- pile-up IKFMHEDH D, 1071 . :
Pixel systematic uncertainty [C& & 102 aTLAS ] ': %

N (BA~10%). o peeeewl

g515 {'

g%ogw a i¢

§s O foo {000 10000
Qo p. [GeV]
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Fake BG OR#EHD

/ ASR 1
Jet fake tracklet > 500} B,FD
(large dO sig) S, VR : :
2 150} --- ammmqemm-a- 4=
£ . A
400l A T C >
O 15 3.0 10
Fake CR DESHRER dO significance
|dol/ & (do) > 10 AU R B
. Q) 10 E ATLAS Preliminary —e— Data 3
- without Et™Miss requirement — 10%E (s=13TeV, 136 fb" L Fit
E, 103% Electroweak proFiuction E
J;(_Fd)ﬁéaéﬁ-t:\j’f W I\ %) 102;||iake control region E
© E %ee. .
f (pr) = exp (—po -log(pr) — p1 - (log(pT))z) 2 ”j? E
105 e
SR [CH (TS fake BG DRT—)JL B 107°F T
10°°
> Ax(D/C) iC 1; <<<<<< — : _________ e : _________ . +§
dO IkK=F%E(E F/E & D/C ZLb#k 9 B & & TEHb. c\% 0_;ff_',f,',f,'fffi,'f?fi_',ff_'_,'f_';_',fi,'f}'__',ff__'fii#if_fffif[ifi:
o 06— "'”1'c|)o — "”1'cl)|oo — '”1'5(500

Tracklet P, [GeV]
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ARSREI[E D OrREE

> sk > sk
© 10°F * © 10°F
O] 1045_ ATLAS Prellmlnary —*— Data 2 Q) 104:_ ATLAS Prellmmary —e— Data
— 3 Vs=13TeV, 136 fb" o :\:/lake tracklet 3 ~ 3F Vs=13TeV, 136 fb™ = |\F/|ake tracklet
> 1025 Electroweak production Elgggon > 1025 Electroweak production EI:Z?ron
@ 1100r Calo. side-band VR Hadror E g 1 100* Middie E™ VR Hadron AL
= = —— Total Background § = —— Total Backgroun =00 A
& 1;r ------ ;(;J)i(zgi dé S 1; S = ;(;J),Br(zf)g = d 15 ?%Bgﬁd)iu 73 V/ 1‘73 LY Ei&
F 40 -—'_ 600 GeV, 0.2 ns - F 40 -— 1L 600 GeV, 0.2 ns _ <t
10- r ‘‘‘‘‘ 1 10— r _____ | % ] L\Tjﬁb% _3%%75{) D G)
107 ot L 10°F bt e —
10k et 10*F o 1E B2 1BEE
10°F P E 10‘5;r ........... - ’
@10_;“:':::::: s T SR @10_;“"':::::‘ S BRRARSEEEE S
P 0'51}'7",",",', il i dmmhemn o Ogil T —
© 0 L] Lol Lol © 0 Loy Lol Lol
& 100 1000 10000 O 100 1000 10000
Tracklet P, [GeV] Tracklet P, [GeV]
Electroweak channel Strong channel
Middle—E%liSS VR
Calo side-band Low pr Calo side-band Low pr
pr >60GeV  pr<60GeV pr>60GeV  pr <60 GeV
Fake 43+22 55+1.5 32+1.5 35+1.0
Hadron 1.0 +0.8 23+ 6 0.36 + 0.23 13+4
Electron 0.8 +0.5 1.2+1.3 0.29 + 0.20 0.5+0.5 AB =5 & ¥ t :QUEE *
s\ = ==
Muon 0.023 +£0.007 025+0.06 0.012+0.004 0.129 +0.032 %'u i g%ff Eﬁ" g%;&
§g_ 5
Total Expected 6.1 +1.9 20+ 5 3.8+ 1.5 17 + 4 (3:0"%0)@3 WT iﬁ'
Observed 5 30 3 18
signal contami.i 16% | 23% | <0.1% | 45%
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Future Prospect

Soft pion FREFDEBEERK

3 ERID BB E
BERERVWOERENFEEEDE

= T S B I I S
«© = ATL{-\S Sim;ulation vs;rorkin pr‘ogress : - A
L — 3-layer o 41 5 | I
10 E_ 3- Iayer+VC :.‘. ................................................. _E ,I/ . “I‘ /‘}«\\\\ ,”/
- ——4-layer ¢i% . . L N /"
- —4dayer+VC 0=123 ] Chargino Track™ _/ ™\ ¢
P T s, 054 1 o
1072 P --------------- ~ “,,,Wo."o;\’w*” ---------------- S = I /7 o !
- I B A L 3 primary vertex
N fﬂ*w éfﬂ*:*ffi W#ﬂ |
10—3 e *f ............. fﬂ # ....... ...... ﬁﬁﬂi .............. Fibﬂ ......... = Iever arm :
:‘ W} IF q ﬂw W}: 9cm->12 cm dE/dX G)ﬁﬂjﬁﬁ
4 “ ﬂ o ” (for 3-layer track)
102450 2100 -50 50 100 150 5 025 RS UARARE AR RS SABMARAARIARSARRARES
Aag/p_ [TeVT] © - :—> ATLAS work in progress ]
N ; (s=13TeV, 424"
0.2~ * - ¢ Data (2017) ]
L 1 —— Signal (1400, 1200) —
: I Signal (1800, 800) :
0.15 * 7 —
—_— RY B | ]
ADF—H G TE B H. Data : 17 % :
_ St gt . 0.1 ' . -
PNEZENXREFTEH S. - : Signal : 99% .
0.05( 4 :1. Uﬂh -
-+ ! 0
O_"""' l...ﬁ*ﬁwﬁ.lg_ﬁi_.ﬂ_iﬂﬂ“"‘;jj
0O 05 1 15 2 25 3 35 4 45 5
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Expectation

track reconstruction + selection efficiency = 50 % (C{RZE.

barrel track Zgi

& U7c acceptance cut %

pT resolution ¥ BG [FZE L TULVRLY,

— 10
C N
~ I — Layer 3-4
S | — Layer 3-7
i — Layer 3-8
- _ayer 2-8
10'15—
- 32—
—2 ...|I||IIiIIIIilIII|IIII|IIII|IIII|IIII|
Wy 273 4 5 6 7 8 9 10

20/Feb/2022

Signal Efficiency

D.

(%) [ns].

0.3~

0.2

0.1

0.04

I’IIIIII|

T T TXTT

‘o

.
e’
.
L 4

0.03} .

0.02¢

0.01

T "L T £

Py
.
Rd

P
.
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nnnnnnnnnnnnn
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ATLAS Preliminary
's=13 TeV, 136 fb™

Obsanrved 95% CL limit (<1 o

theory )
Exj.-cted 95% CL limit (<1 o, )

——— ATLAS (13 TeV, 36.1 fb™!, EW prod. Obs.)
—m ATLAS (8 TeV, 20.3 fb™!, EW prod. Obs.)

Theoretical line for pure wino

28th ICEPP Symposium

600 800

|
1000

m(’;ZT) [GeV]



ATLAS [EE(FDERRINZRLC Wino FRERRXE D#HR

—_
o
w

Runl (270GeV, 8TeV, 20.3 fb-1) T =0.2ns Z8E
Pixel+SCT

—_
o
N

BUGAEAT (460GeV, 13TeV, 36.1 fb1) | MeHSHIIEED
Pixel-only —\ FE=NSSTY

Y=

—
o

I IIIIIII|

AT P8 (680GeV, 13TeV, 136.3 fb!)

Pixel-only + calorimeter veto
ATLAS work in progress

95% C.L. cross-section limit (fb)

P SR T R N T T A N N S TN TR T NN T TN NN TN N TN S TN T NN TR R R
Y 50 100 150 200 250 _ 300
Integrated Luminosity (fb™)

T FEDUEFICKX D& et A EDRENEZER.
SEROBATEMCRBRAZT=TELTNSD.
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LHC-ATLAS 5%

57 -l FERRMMZESE LHC TR
NTUWBEE 4 TROND 1 DTHD,
EEER OBEUECHYEORRNE
CNETOBRKRRVEE \ WA F T

LAr hadronic end-cap and

S )

forward calorimeters

Runl (2010 ~ 2012) V). aed S
- 5 b1 @7TeV + 20 fb-! @8TeV v somos e | ensn st e

- BV IO RRFEE
Run2 (2015 ~ 2018)

- 139 fb! @13TeV

- https://twiki.cern.ch/twiki/bin/view/AtlasPublic

Run2 [CE (I8 T —YRIGEDHH

- ATLAS
— Preliminary

—
(o)}
o

Vs =13 TeV

—
N
o

= i Delivered: 156 fb
— I:l LHC Delivered Recorded: 147 fb™

= - -1
- [ ]ATLAS Recorded FMsics: 139
|:| Good for Physics

—
N
o

A O O
o O O

Total Integrated Luminosity [fb™]
o
o

uoneiqied 61/¢

E v I ANFHREBLUE,
ZDDFANF (R DD D TULVR | L
\C 3ot 0 30 Py Ty VT 1018 g 18

\I \ . Month in Year

N
o O

\

-~
o
< |
-
o
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic

Natural SUSY

e

BHBIEERRRT D=0H(C SUSY ZEBALIZDEH S,

72 ICRID fine tuning DYAE (C7R D TSR KRERE.
— hlggS SEDMHIEB (/NS VDD BEAA. 10.1007/JHEP09(2012)035
2 2 L;,é
T p ; 3y A ~ szzzzizeszz:
AP PAY: 2 t
_7_“1,' -i—mHu_ zm 10 ( 2) ? Bua iss d
A 7y A m; 1% EHEHHEE
higgsinos stop 77 b
, g
e Higgsinos: omy = p°
____________ tr g
1 o, 3 . AT b
e Stops: Oy ~ =1 y, m; logj Q > i
2, AN 2 2-1oop eff. natural SUSY : decoupled SUSY
e Gluinos: dmy; ~ _qi;i/: | M5 (log %) P : P
Higgsino-LSP %R

higgsino, stop, gluino (FEULYHHE LN,
— |HC THELRD T RILF—

2838 [C well-motivated GIEHAH DD SEEL)N,

20/Feb/2022
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LLP (Long-Lived Particle)

v BSM RIFHRFMICIRDT—R(EZLHD

- WARFHEL (SM: u ->evv)
- BEEH/NELN (SM i n -> pev)
- BETEHDI/NESL

v KRB ATI O M EHESHEHNZL
- BEOBITTIEIRZSNT, BEXLT
LESOEEMEND D.
- BRMTERAN - FEDRE(C K DIRZR O] 8E
BIFHVLIR.
- FitE-V Y —RBOEREICE®mI D
CEBULIEULIE,

> XEXIEREELTHD,
TRRBCTRENVICSERT D
aJREEDH BB VVDET |

REMAFHIRT TH S SRR 78 EEREVEEL

disappearing or
displaced kinked tracks
multitrack vertices \ J .
| non-pointing
\ /° _...-==" (converted) photons

, ,: “ .",..‘. \::.\::: .......
displaced leptons,

lepton-jets, or
lepton pairs

\' emerging jets

trackless,
. low-EMF jets

quasi-stable

charged particles
multitrack vertices in the 9 Q

muon spectrometer

arXiv:1903.04497

20/Feb/2022
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https://arxiv.org/abs/1903.04497

Simplified Model

w=/NREDHF, BE=BE{R, BR ODAHZEE

($51) ¢ q
» W
g = o0
~ X
.‘.' QS X1 :
OQ “-¥£ ” X3
P I/{*
q q

Mg, M0 . x5x—%
My = (mg + m)z(l))/Z

BR(G — ggWX)) = 1

FED topology, kinematics (X3 UED RE CEEFRAIEE.
ATLAS, CMS Ti& 2011 f£X& D #2E

20/Feb/2022
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CLs method [CDWT

e CLsmethod &Eh\. 95 % EFEE > TRIC?
— BND k&= Ttest statisticy Z{FE - fofrstLE

EZBTe EARDRICIERDZDNE. &
@ Ttest statistic; Z{ESI N TED,
LHC (& negative log likelihood ratio
(B-only ®#HY chi2 2R ICHED DT,
S+B @ PDF (5=1) | pe=shmmass £ 3 0 fEF)
(Z@@J’C‘ti 1 ZR0hET S
Gaussian) P(x < obs|p x S+ B)

Lg=1—
CLs P(x > obs|B)

B Only @ PDF
(CDHITIE O Z 0
& 9 % Gaussian)

Test statistics
5Ty Ty (EREATHAILD

2 -1 0 1 2 3 4 Bicks &S BAETESE)

e $X/EE >005ERBDLOBESHEEL

e HElF, EFEDODBRENEREINI /T4 —ZF=
EROE® ?ﬁTgT?}) “fRIEICTR D

20/Feb/2022 28th ICEPP Symposium



Run-1 pMSSM-19 Scan Parameters

. Usmg a 19 parameter pMSSM as basis model
No CP violating parameters
« Minimal flavor violation Flavor physics
* Degenerate 1st and 2nd generations sfermions constraints
e Lightest sparticle (LSP) is a neutralino
e R-parity is exactly conserved (LSP is stable)

Sample parameters uniformly over wide range (up to 4TeV)

Higgs sector parameters: Squark/gluino mass parameters:
1 <tanf <60 0.2TeV<M,<4TeV
0.1TeV<M, <4 TeV 0.2 TeV<m_.=m_ <4TeV
Neutralino/chargino mass parameters: ~ 0-2 T8V <M =m <4 TeV
4TeV<u<4TeV, |u[>80GeV 0.27TeV <mg=mg<4TeVv
-4 TeV <M, <4 TeV 0.1TeV<m_, <4TeV

4TeV<M <4TeV, |[MJ>70GeV  0.1TeV<mg<4TeV

Slepton mass parameters: 0.1TeV<mg,<4TeV

0.09TeV<m_ =m <4TeV

Trilinear coupling parameters:

0.09 TeV <m_=m <4 TeV -4 TeV <A <4 TeV
0.09 TeV<m_<4TeV -8 TeV <A <8 TeV
0.09TeV<m_<4TeV -4 TeV <A <4TeV

20/Feb/2022 28th ICEPP Symposium



Run-1 Non

-ATLAS Search Constraints

For each point evaluate whether it is a “viable” model

* Model has to be theoretically “sound”
 Model should not already be excluded by other measurements

Low energy constraints:

gu — 2

BF (b — sv)
BF(Bs — )
BF (BT — 1vs)

—1.77 : 4.38] X 10— 92 30 union of theory and exp. meas.
0.269 : 0.387] x 10—
1.6 - 42] x 109 +20 union of theory and exp. meas.

64 :161] x 1076

LEP constraints:

[inwvis. (£) < 2MeV Invisible width in addition to neutrinos

Ap [—0.0005 : 0.0017]

Charged sparticles > 100 GeV Raised to 103 GeV for %j In Most cases
Higgs mass constraints: Higgs mass range was set at end of 2013
m(h) | 24—128 GeV Uncertainty is set by theory prediction

Dark matter constraints: Relic dark matter density from Planck

Relic density QOh2 <0.1221 only used as upper limit (use +20)

Direct S < 4% LUX Allow other DM component than LSP

DfreCt SD, p < 4>< COUPP For direct detection use factor 4 looser limit
Direct 3D, n < 4X Xenon to account for nuclear form factor uncertainties

20/Feb/2022

(also scale down by LSP relic density/DM density)
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Run-1: Dark Matter Relic Abundance

Dark Matter relic abundance only applied as an upper bound

2/3 of models in < 10"
Z and H funnel
excluded

80% of Wino LSP  10°
models excluded

for m(y,°)<200 GeV ~__
by disappearing 103
track analysis
Higgsino LSP
harder to exclude

<&

. 10
as chargino too

short lived

20/Feb/2022

B £

S e

. W-like LSP |
ATLAS [ B-like LSP ]
~ After ATLAS Run 1 - .F,_,i,“Ie LSP
1 02 1 03
m(x,) [GeV]
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Radius Position of Pixel/SCT

2-Layer Tracking =

=371mm
=299mm

To reconstruct shorter tracks, considering

about tracks consist of IBL cluster, {
Pixels R = 88.5mm
B-layer cluster and primary vertex.
need to make
bad clusters : dE/dx can not be measured

—Current Algorlthm more reliable (ToDo)
(1) Use only good clusters in barrel region.

(3) Make 2-Layer tracks by
connecting clusters between each

IBL and B-layer.

correctly due to geometrical reason

(2) Define n. &. dE/dx w.r.t.
primary vertex for each cluster.

(n1, &1, dE/dX1)
B-layer (R = 5cm) O O
(n3, ¢3, dE/dx3) (n1, ¢1, dE/dx1) f
IBL (R =3cm) O O o ~
(n2, b2, dE/dx2)  (na, ba, dE/dxa) [
_ O O
primary vertex @ (na, ¢a, dE/dxa)
these fake tracks will be
(n1, &1, dE/dx1) removed by quality cut.
O O / O
(n3, ¢3, dE/dxa) [ (n, 63, dE/dxs)

Q

O
ph—y
O —/—0
(n2, ¢2, dE/dx2) (na, ¢a, dE/dxa) (n2, ¢2, dE/dx2) /




. o o Radius Position of Pixel/SCT
2-Layer Tracking Efficiency . B
Reconstruction Efficiency vs Decay Radius(Sample B) o e
__ Pixel _ SCT o
1.0— : ' " Total Pixel { R:s:mm
. ATLAS Standard Track
Pixel Tracklet
2-layer Track

R =299mm

R =50.5mm
R =33.25mm

IIIIII

Reconstruction Efficiency
o
0]

0.6
04:_ Sample A: low B8 sample

: (mg, mg=, Tgx) = (1600 GeV, 1400 GeV, 0.2 ns)
0.2

- i | | Sample B : high 8 sample
00556100 150 200 250 300 350 400

00 350 400 450 500 (Mg, Myx, Ty=) = (2000 GeV, 600 GeV, 0.2 ns)
Decay Radius [mm)] 1 -

Reconstruction Efficiency w.r.t. All Generated Charginos

Sample A Sample B | |15 r0ve efficiency for
ATLAS Standard Track 0.1% 1.5% hort track :
Pixel Tracklet 1.8% 10.1% =NOrL tratks region.
2-layer Track 11.3% 23.4%
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Chargino pt Reconstruction by Two 2-Layer Tracks

Etmiss = neutralino pt vector sum
q '4 = chargino pt vector sum

Signal Topology

l' Emiss
\j.:,:‘ .|,_ L. ‘.:: “I\“

’
‘K\ O B-Layer (R = 5cm)

S

7 IBL (R = 3cm)
%rgino “r 0
vertex Am(x1-x;) ~ 160 MeV

There is no pt resolution for 2-layer
tracks.

If we require two chargino tracks,
chargino pt can be calculated from

track @i (=1,2) and Etmiss with high B —

reSOI utio n ] | :::::: : : i .E: - ::::? .................................................

L lllll I L1l 1Ll 1 I 1 I
-10 0 10 20 30 40 50 80
1/(reco x* P, ) - 1/(truth x P, ) [/TeV ]
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Some Checks

chargino pt vs Eqmiss
—2000 . . 4 . ,

(5 1800

1600

miss

E

1400
1200
1000

800

600
400

200

illlilllilllilllilllilllilllilllilll
OO 200 400 600 800 1000 1200 1400 1600 1800 2000

Vector sum of truth y* P, [ GeV ]

ApT between chargino and neutralino

~C(1 OO I\/IeV)

2500
2000

1500

1000

500

IIII|IIII|IIII|IIII|IIIIIII

02 0 02 04 06 08 1
Ap, (*-x") [GeV]

|
N

Truth pTt vs Reconstructed pt

=+2000 35
[ -
A.1800
o 30
1600
b
g 1400 %
S
2 1200
= —120
[
S 1000
>
—15
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Pixel dE/dx
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Bias @ Low Momentum Region
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dE/dx Calculation
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dE/dx @ Pixel Detector
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