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Abstract

The Standard Model (SM) is the most successful theory model in particle physics so far
and many observed data by experiments is consistent with its expectation. Furthermore, some
particles such as top quark and the Higgs boson were found by experiments successively, which
were predicted by the property of symmetry in the SM. But the SM is not the ultimate theory
that could explain all properties of our nature and there are still some problems in itself. For
example, the SM-like Higgs with mass near 126 GeV was found by the ATLAS and CMS
cooperations and this improved the framework of the SM and explained the origin of mass, i.e.,
particles get their masses by the spontaneous symmetry breaking of the Higgs field. However,
this followed a problem that the SM could not explain why the mass of the new discovered Higgs
is near 126GeV by itself. In addition, the SM could not unify the fundamental interactions
together or give the proper candidate for the dark matter which constitutes about 21% of the
universe.

In order to solve these problems above, physicists developed kinds of new physics models
and supersymmetry (SUSY) is one of the most interesting new physical models. Physicists
urgently hope that new particles predicted by supersymmetry could be discovered by collider
experiments. Since the era of LEP, physicists had started to search for new physics, especially
supersymmetry. But no new particles are found by experiments so far so that supersymmetry
is limited. For example, LEP had excluded the chargino mass to O(100GeV). Along with LHC
running since 2010, we expected that new particles would be discovered during the era of LHC.

Excitingly there was a significant result during the LHC Run-I that the Higgs particle
was discovered, whose mass is near 126GeV. However, there were no other discoveries of new
particles. Absence of discoveries of new supersymmetric particles brought much strong limits
on supersymmetry. For instance, the LHC Run-I had excluded the mass of gluino to O(1TeV),
the masses of stop and sbottom to O(600GeV) and the masses of electroweakinos to O(300GeV).
Hr and meyy are two of variables which are often used to search for SUSY signals at the LHC,
where the quantity Hr is usually defined as the scalar sum of the transverse jets energies in
the event and merr = Hr + E;l”ss , E:,WSS stands for the missing energy. Usually Hr is near

the mass of the mother’s particle, and the peak of the m.s distribution for SUSY signal events
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correlates with the SUSY mass scale, whereas the SM backgrounds dominate at low mesr. So
we can use Hr and mcsy to distinguish the SUSY signals and the SM backgrounds. Additional
reduction of multijets backgrounds can be achieved by demanding isolated leptons or photons in
the final states. In the past few years, some useful and lightly complicated kinematic variables
was suggested to increase the sensitivity to pair production of heavy supersymmetric particles
with masses around 1 TeV, which are focusing on the kinematics of these new particles’ decays
and further suppress the multijets’ background. Some typically examples are ar, razor, mrs,
m%, moer and so on.

Although the LHC Run-I hadn’t discovered (50 or larger) any new particles, it still found
some excesses (near 30) beyond the prediction of the SM, such as the ATLAS cooperation
pronounced an excess at the on-Z signal region using 20.3fb~! of proton-proton collision data
at the LHC-8TeV. This excess could be explained by the first two generation squark pair in the
Next-to-Minimal Supersymmetric Standard Model (NMSSM). This needs § — ¢¥y — ¢Zx} with
BR(§ — qx3) ~ 100% and BR(X3 — ZX}) ~ 100%, which could be realized by the singlino-like
%) and the bino-like Y. Additionally, the mass spectrums should be relatively compressed so
that it could not only explain the ATLAS Z-Peak excess but also obey the limits from other
searches by the ATLAS and CMS cooperations during the LHC Run-I.

The LHC Run-II is running now and its central mass energy has already been 13TeV, so
the cross section of production of supersymmetric particles will be greatly raised. Therefore,
even at the initial stage of the LHC Run-II with low integrated luminosity, there will have larger
significance compared to the LHC Run-I and we expect there will be some inspiring results

during the LHC Run-II.
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DBk, TR T E DA RS A Y, SFEZE I S 19 B k. FERFRRSE
(B BRI B v, B BRRL T L AR B P A, — /A LT, A e, RS 555
VEFRIFA S JIAH EAE I, FaoE B B ORL A2 WIMP F 4 EE 1% o K 8 P 2R 3RATT7E A
TRVELIRETT, BAARRUL, BT R Ja A AR AR Y (1) A 7 S b R 0 B4R JE — — SR/ NEE
PREA — — B — & #6585, 79 Agluinoifli 4, squarkiffi 4y, charginofineutralinofi 3 LA
Jesleptoni 43 HEAT VI8 s B, FIAT S/ NS BB BT 6T Bt 70, B ST\ IR R/ N X
PREEA
2.2.1 H/)NEBIFREE

BUAE, AR FEAE I T A BRK T Z A1 — Mg 4 R R AR o AR XA FRAE T



BB E BRI R R X R AR Y

— AR AT LAE B T AN KT, IR IR XA LA ORK IR

Q|Boson >= |Fermion >, Q|Fermion >= |Boson > (2.14)

BIXANARH ] TR AR I, RS E BT, RAOTREAT @R R
o WA B BRIOK T IEX FRAE T Hsfermions, [ ilsquarksflisleptons; FREL
B(eRs QRN DA dxf#?jjgaugmos, EEfbino, winoslgluinos FRA #& WAL T H XS BRAE T
Hhiggsinos. | IIXFPRIAR, H SR AR AR Y 1) A 17 B HiEE XS FRAA R, B 9 e/ NE T AR
AU T35/ o Bk R R 7 3 ol SR BAE Remarf . — AN IR R R R RS % A
1 — A Higes— AT, R * LA AR TRy H,, T < F A
ARG ORE TR IC A Hy, AT B T4« B A « N ALY s AR X A

i —EARRA,
( ) s Ha = < > (2.15)

Foof, H A TR T 58 (o) s SR 0 o AT B 1 1E 88 ()

*® 2.2 &/NEBXFRBATR I

WKT | BT | SUB)e, SUQ2)L, U1y
Q Q (3,2, %)
UR UR (3,1, %)
dr dr (3,1,-3)
L L (1,2,-3)
eR €Rr (1,1,-1)
G, G, (8,1,0)
W, W, (1,3,0)
B, B, (1,1,0)
H, H, (1,2,1)
T4 Hy (1,2,—-3)

2.2.1.1 ZHELKZE N S i

RS PR 14 ¥ EEB LA 955 22 [ s AR DR T 5 £ 18 (222) TR BRA TR 21 1 A s ks
T Hllsfermions R PUFR EAH EAEH, &K 17X ks Mokl 1 i & A ME IE . P 9 sfermion
G MR T B G2 R I, e i R 1 i A R B LU T — M,

9



LHC RUN-IXSUSY PR # UL &2 ATLAS Z-PEAKE H 775 5 (R 5%

KAAKRE TR S IOR TR KB T Dstophl 13 75 4% Tk 7 1) i & (12 15
N

’

A A
2 _ s 2 _ o2
Amjy = 62 (A 2m? log s + > (2.16)

Hrfim, AstopI i, A\ AEstopMA AR~ Z A RS, 10 A9 EEAR RN BT AR
MR FRERA, = o7, T2, WeopTI A WA HE R 5 (157 B AL R 72 Fstop LA KA
FrstopXf A A% W T B B IR G, AR DA S 70 A ELAKH -

2
div. Y A
(Am%)quaddv _ _8;2 A2 1+ 2% 16;2 A2=0 (217)

XA W TR T 5 RAZ LE AR R U A AL 35 X O i P2 38 (o) 93t — 2B istop
&L%ot A A kL 1 iR 2 1L

B 2.2 HA AR5 Mstop DU AR B AR ELAT FH 1M 51 A 1 9% 2 Bl B, 3 ke PRI A A% 0 o
¥ DT R 2 DA 2 (em) s 35K EHRH 3 () R

2.2.1.2 FEXTRRBEER

M XK, EAEARRER — B Feii 1o i id, BXAR—E AR REEARE
GEANMsysy ) BER 1 o QIEASHEXARABER, B2 BATIAE R 1% CLe 2 1 5 R e
FOR T AT R & BN i & R AR R

TR B KRR RETAR 2 B B, BIE — N E IR PSR AT S — B0 B K
AR AR INMER . H AT, X TR FRPE SRR B A IR . AT, A — 28w ek
PR RS, A5 51 705 3 AR RRRE R, BVE 5 3 B AR AR R, AR B JE X ARl
B, AT LA B2 Sk B0 B i AT RN ER A
10



BB E BRI R R X R AR Y

E AR R A il SR A Y S 2 5 SR AN [ (A RO PR B S B, (L /N AR X AR Y

TR BRI ELAT AT B — ARARPAE -
Loopt = —% (M3g§ + MyWW + MyBB + C.c.)

_ (ﬁau@Hu — dagOHy — Ea.LH, + c.c.)
—Q'mdQ — a'mli — d'mid — L'm} L — é'm?é
—myy, HiH, —m¥ HyjHy — (bH, Hy + c.c.) (2.18)
Horr, Fro gy e WL eR). (eEs) P —17 2 Gaugino M TR T, 58 ZAT & =5
BMHEMERT, #MESHa SRS x 3 i, W ERNAxy BRIER, H=47
#2& Stermion (i BT, FEA>Sfermion BT A FEme, my, ma, mp, me 73 &M A )3 x 3

TR, B8 DUAT A M S0 34 AR AR BRIIT, 3K L o 4 1 9 1EAH
2.3 RONEBXFRMER P FIEBIA IR BB . SR _ESWHAERES T,

e ie) H Jig 0 E) sk Y
H e N0: “ £ F” squarks
HiENL: £T550 .
.d , i
i Qb res =g, | @ | () (s ) ;
EHYESH, TiLEFX—45E.
HEN0: “4F7 EAsquarks L X ; )
FIiENL: 4T BT - o o E
HEAN0: “AF7 1§ Bsquarks - -, : .
L HE RS @ =d dp dly 1
H i€ N0: “ /2 F7 sleptons o )
HiENL: EFRT Ly (Ve €L) (Ve,er) -3
2
H e NO0: “4F” sleptons L . ;
BHENL: HTRT cf o o !
2
HiEN0: i B+ H, | (Hf H%=H, | (H' H) =H, i
H i€ 94 higgsinos Hy, (HY,H;)=Hy | (HY,H;) = Hy -3

22.1.3 FERINELE

B /NN PRI S B A TR ) B N R 7, B AR BB IR L B L arssr =
Lsusy+ Lot Lope DEAE LT LD o BERIFREL TP L grssy MARHERLRL AT 25 [FIRE BRI VEAT
11



LHC RUN-IXSUSY PR # UL &2 ATLAS Z-PEAKE H 775 5 (R 5%

FARF, I HE T LS4 R T AR R 34 4 3 oK CBE 24157 LA 5% SOk D)
4.6 o AR TR Iy o ™ T,

Wirssy = iy QH, — dysQHg — éye LHy + pH, Hy (2.19)

Hobt, yu QR () O S i, = 1,2, 33 RIGHE, AR BRI R 20 25
ARG R, IR L5 R RO T BB B R R K e, IO H, =
QiaHugeass Yuaod3 x SUTRRE. HETTT, FRATTTT LA i 748 0D SR E S520L Pl 1 b f 98

V= %D“D“ +FYF (2.20)
Hr,
SW
Fo=-
o5
D" = —g(¢;Tf;¢5) (2.21)

Horhr, o e/ NEXTFRER R I BT AT bR i3, TaaSU ) BEEFH U () B AEROT, g2
EATHN RS E . frEHSEER, BOVERFITHRIEA.

PAAEBE 5 LR H PR AER AR TR BB B N REAT ) RFFRAFIEAAME 13 o1 3%
A TTRRAI R & (B (R 38 () 1)« BRUbz Ah, SR DATT B HGE 0 FR A ok 5 ik 1 2%
P SR G e K AR R AR S8 AT CP AR R

o sfermions® 5 BRI E 1, Wit AU R RS, HARZ RS
A BIU(md)sxs = miIsxso XAREBIGHBILIE, RAVFH =AHEEHTAH.

o =R EMESH G MM Yukawa i FEBIE L, B0 (ay)3x3 = Au(Yu)3xse
o BBSHIFAZ I NEATH BIEARAL, BIUIIm (M) = 0.
2.2.1.4 RFMEHAEH
Y, RARTRR S0 TR AT IR AL
é/\'ijkLinJk, %)\/lijkuidjdk (2.22)

EAT B IR T BN E 7K. SR, AEARHER R, B HORn L B AT R . R
T (e3) R W o = B HE, o Filidpt — et a0 ld BEHEAT AR . (HAZ SEE D& BT 1 1)

12



BB E BRI R R X R AR Y

H AT AR, SO TR ) MR C AR A TR R, SR
B

ST HCT A THCT IR T hRAE U b < BRI REFRME, BRI R TR
o O B R AR BRI AL, AT B bR TR RO T 51 A
TR B CHERRRR) KA

R — (_1)3(B—L)+25 (223)

Hr, BREETH, LRBETH, Mshi R EK. B, RATEBIFREREDR F R FHR
HAE, BIR = +1, MEXFRR T IIRFFNE, BIR = —1. GURAERNTAHEIL B RRF
PR, AR Sy e B 31150 1 TOUh e 2t 1

B 7 IH R AR B AR T HO TR T, RFEFRSFEAT R AR H 5,
XS FRRL T 7EXT AL Bkt Fo s, — HP=AR T, ax Sk — 5 2 748 38 L Ay 8 X6 AR
R AR AR 1, B EIE R R RREN, [FR R E X PR T (the Lightest
Supersymmetric Particle, LSP). X7 — & R 2 5558 BAE A 51 JJAH AR, 7505k
I E R ORI T IXAM R R o R, R ARG AY by, T 20 Ak A I 2 o ) 1 3

WA T B R S, 7 VF 2 ML RILSP, BSneutrino, 42 I Neutralinosl# 7l
JIH X FRFEF-Gravitino. W SneutrinoBl# 5 42 [F)Neutralino/2LSP, H4 & & WIMPHY
WP . 7EXFEHLSZIG o, WIMPRILSP AT LIS B R 28, 7ok T ERKAEE . Arilik
T, WIMPEURE W5 B A 1R I 10 F 5 3L Gravitinoth 7] LAVE NGB %%, RoNE R
Z 55| AR . ARG R b, PSR4 AT LAVE NG o e, (H= ATk
FEWIMP BUFRILSP, R EATTRE 88 7 K 50 A R IKME G2 o A SCh 304112 HE 52 1 Neutralino
YENLSP, ARic Xy
2.2.1.5 kg HTRLTHR 7

fEMSSMH, B AR A, H M Hg. Y B H)MH) 3 iR 1 e {E -

\}ivu =< H? >, \}de =< H} > (2.24)
M< Hy >=< Hy >= 00 [FJI, %3375 G B o (1 BRI AT 98 75 2205 2 -
v? =2 4+ ] (2.25)
bE AW RN N,
tan 8 = vy /vg (2.26)

13



LHC RUN-IXISUSYHIPR #1 LA XX ATLAS Z-PEAK;E H 775 5 (KIHF 52

P

U

U

Kl 2.3 iyl i 8 an X (o) IR T ARBIR IO AT 32 AR 1) 2 2 1R

T, PR () i (emm), Az AR B3 mT LS 9 U fif R K
Vo= (|l +md) [HOP + (ul? +m3,) |HY) — (bHOHS + c.c.)
b (g +a) (|0 + |H9P) (2.27)

N TR IR RRVER S, BATHEE uf? + m3,, B |ul? +m3, g/, BN UE. 12
H = BE AR 1] FRL IS AR L BB I, m?2, 22 BIBORM B IE . BTRA, 3018 B B AL ICREAR I
LSS X BRI R 0 BB A + m2y < 00 9 T A B R /N BB (R R, R
AR T bR 35 s/ MR
2

2
2 ‘”lHd - ]LHu| 2 2
m = a2 2 2
z 1—sin223 Hy 1, — 2l

9
~ =2 (my, + W) + tan? 5 —1 (m#, —mk,) (2.28)

X BRI A £E Ktan B25 AT T 3RAF ) o

kg S S, Aok T =ASAHMERNERL T, 9T e, XA W
MZIGNFRE, RN EAT 5 N EAMOAR BT WACP BRI R IEbs R, hOMH; —
NCP AT AR, A DL A I R 7, B o 18837y m] DL AL

HREIT:
HS _L Vy L ho L ¢0
<Hg>_ﬁ<Ud>+\/§Ra<H0)+\/§RB<AO> (2.29)

Hi ¢r
() (2)

14



BB E BRI R R X R AR Y

H R 5D B E XN
R cosa  sina (2.31)
o —sina  cos«o '
B sinf cosf
o= ( —cosf sinpf ) (2.52)

BT 126GeVIARER Y A 4 W kLT DA ORI, TATE HBEMA >> my, TR
FE— N ARUER T (A5 B R, BRI R0, 1M RIS Hofth AR AR L 17 A5 ki 7 4
HER Mgy sy hrE o

PR B2 R A A 4 3 = A5 v ) o B SLOH

7nt=,;§%van5, 7nb:;§ymunsﬁ (2.33)

Hrr, 78 Ktan BN, %S L Yukawatlh & 5 1005 0 1Y) Yukawafili & K /NAT EGAEL, XA
19K 50 5 A b DR 1 IR 5 19 21 3G 5
2.2.1.6  Neutralinoii 7>

fEniggsinosFllganginos [t 7T LT R4 47 R UK Ao Bl = (B, WO, 9, i19) 1EA
FEAERS IR, hi IR E Fneutralino i 2 T,

1
ﬁ::_§(¢%TA@¢0+cc. (2.34)
o,
M, 0 —cgsSwmyz - SgSwmyz
0 M cgewm —Sgewm
M, = 2 BCW Mz gewmz (2.35)
—cgswmyz  cgewmy 0 —u
sgswmyz  —Sgewmyg —u 0

/ﬁ\ZEPﬁHTé’ﬁgsﬁ = sinfl, cg = cosf, sw = sin Oy Mley, = cos Oy LAEE K ZE . Wi
Ermg FIEER /N, AR LA 20T 51 o E AR -

e ), bino-like, mgo My
e 19, wino-like, mgy =~ Mo
o YIMIXY, higgsino-like, mge | ||

AT 5 )RR B neutralino, 1M FHm o 7R H neutralino. PRI, JLSCHE EigFk
MEZBGE T FEMNEREM < My < |ul.

15
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2.2.1.7 Chargino#li4>

Hetolt, % T HhiggsinoMlwino, FATLhy= = (W, I, W, g JIE ARG AERS
%R, i & H chargino il & 1A,

L= —% (05" Myep* + cc. (2.36)

Horbmt2 x 20 BAERE R 200 5 -

0o XxT
M+ = ( X 0 ) (2.37)
/\Ei:]’
M2 \/5857711/[/
X = 2.38
< V2cgmy p ) (239

AR E my FIARR N, R BAMR BB RIS EEM, < |ul, AAHT L2 T 515 &
Z RN

° )Zli, wino-like, Mg o M

° @t, higgsino-like, Myt = ||
2.2.1.8 Slepton#li

Slepton it & HH 5T 5 5F FEm2 Flm2 4 e o Rl 1 2, FRATER e MR VR & 7] DL o
mH., Eslepton%ﬁﬁfEE?‘]ﬁ's%lE T3 7 ) Yukawa i &, X —# &0 AU FAE S
Mo Fher ST = e, 0 FRRAGEA DR Mg, RSB Fm; -

2 _ 2 _ .
m; =mp+A;; m

2 2
ZR = me + AI”R (239)

Forfr, EEFRRK E TR D) M e, TA; = (=L — sin? 1) m} cos 28
RIA; = —sin? Oy cos 265K 1 T45 B (eom) DI SR . 53— 71T, st 575 4
R AR Yukawa il , ST AT LGRS, T Rstaufl A TSR NR
F7s. Sneutrino, A HLA TR, i3 LK — A i 3R LS B4 e

m2 —m3, = —cos2Bmjy, (2.40)
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2.2.1.9 Squarkifs

FAohtt, AP ASquarkf 24 FIREGARHE /DN, EAINREEERE THREESH. H
&, X5 = AAStopMISbottom T ULHLAF 1o FERMVERIRF, StopMIAMLASFRic . H
TERMYukawath 5, 55 =AURZEM S HRER TR S E . Al a1 sy
SE, KRR AR 1R S, IWRGEBFURIN 5, XEEWARE N, JEAR
. {22, REEIMAERIIERE R G A, HFARP RN StoplEAMLZ H W ~J7
ARG, B RBANTE AR IR

L t
L= f)m? ( * ) (2.41)
tr
ﬁéﬁ%top@”i%%ﬁ@yﬂ:
m2 + m2 + Aa mt/it
mi=| }1 R (2.42)
My Ay my, +my + AV

FEXS L LA mdy Am?, TR A T HAER I (218) « m K H T b i %5 (ezzm) H R,
BARM, o2t  HYH, FerF P i in s R s 2 E . TIARR B TirE ¥ (o) +
DI :

1 2
ANy, = (2 ~3 sin? 0W> cos 2m% (2.43)
2 .9 2
ANy = 3 sin Ow cos2Bm7, (2.44)

FEARRT MR b, FRATTRE BRI () PR b B 3 7 TS s i 5 () R IR, R AR
W, pydptpHY, VREHEKE L HINARR:

Ay = Ay — pcot B (2.45)

BT AstopiB & A 0,48 = H B () X F 4
< 7?1 ) _ ( cosf; —sinb; ) ( 7§L ) (2.46)
to sinf; cosb; tr

2mt/1t
m%g — ’I?’L%L3 + AﬂL — AﬂR

b6, 75 B 2 -

tan 20; =

(2.47)
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B T AR IR A A0 B B 2 4b, A, AT DAL stop 2 1A B2 AR ¥ K, BIFTIRAG
“CRIFRETZ” ;W (o) PR IR K, AR I stophi T 52 S isquark »
RAEXT K B Trstop A MW7 ARG, BT CAIEXS ML, B8 Ui AR B A, 750 A 4 BTk 1
F41 R TR P T AR o SRR A R L T B S TE, Kok B T 13737
SstopRI U kA, o Pl 4 Sy 03, B,

3 M2 A7 A?
2 _ 2,2 ;2 4
Amy = 12 Yy sin 6] (log +—5 (1 1202 (2.48)

HobMg = mimg, %A, = VEMsH, EREGERAM, MR “RARETR ; T
4, = 0 B, ERIEHRAME, BN “BNR AN . 4CP AT R TR izt
KT 2860 F R R, bR B K SR A0 7 g3, B9,

mi ~ m¥%cos® 23 + Am3 (2.49)
Stop )51 & 1 — O 2
m; = % (M3, + M2, +2mi + Ag, + Agy)
i;\/ (M%S — M2, + Ag, — AQR)2 +Am2 A2 (2.50)
Am? = \/(Még - M2 + A, — AfLR>2 + 4m? A? (2.51)

MAE “HRREHL”, BlMq, = My, = MgMA, = VOMsHITEIL T, 58RI M, EE

F E/hE, TREER:

IPr

Am? = 2v/6mMs (2.52)

KA, sbottom [ 5 B AR IE T BAK A5

2 2 1
+mp + Aj A
m2 = M@ T T 2 ) me b (2.53)
mpAyp my, +my + AJR
7N EI:"
Ab Ap — ptan 8 (2.54)

HEXT A T bottom )i & R AR, T2 185 P Nsbottom 2 [H] i & 22 FF AN K.
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2.2.1.10 Gluino#k4y

Gluino/ZSUB)HEHI N, A5 H/ MR PR AT TR T R AR IR, KRR
NAE B/ NSRRI R PR o T, B8 T gluinoZ Ab, A ERL TAE ST, T T B i
N N1o Gluinoff) 5T H Qi A2 FRORH BRI (2oT) Ho R 0T B My o 55T E AR 7 R S RHL B A 1
TEO(TeV)FRE s gluino/fi BB H 5 winoMlbinof) i 5 2 $¢ £ 4TI,

Ms:My: My ~6:2:1 (2.55)
2.2.2 RE/NEBINFRRE

556 (o) IRA TG B, 75 R/ INEERTIR ISR e G5 BRI 5 BB R B ARG . A
TARIER? +m?, <0, EATTUMERE R S/ MUK (28) th R W | u A Re U] Bl 23
T Emz. 55— 7T, LEPSEIEX T charginoii & IRIBR il B 3K | 1] > 100GeV o 755/
PRI R, R iy Bt . N e 55 A i, AL AN B8 S 56 b DR GIE & HOAE AT RAG 2 T
ARRA . WS, WA e/ NEDS BRABE R FEAT Y 7, S AN ), TR ) e R B
FEHURISIN— VG SRS TR, IXFE RS U S e /N PRI Y. (Nexct-to-Minimal
Supersymmetric Standard Model, NMSSM) o 3X & 18 3CH I 18 192 B A Zo X FR M I IR e/
FEFRAER, & A oy,

Wrmssm = Wyssv — pHyHg + ANSH Hy + %KS?’ (2.56)
HASKIRH oI ARSI AR &5, Wirssa oK H AT (). 108 RSN,

LOMSSM - — - pMSSM (bl Hy + c.c.)

1
— ()\AAHquS + §/€AHS3 + c.c.> —m3S? (2.57)

Horp NESMOR B AT (21m) .
HUER/INEXSFRIN S R/ INER AR AR ORL 7 508N 1 JLASB 24, fE LSS
MRRER SR 5, H LT 2 HE A S

Ak, Ay, A, tan B, piepp = As (2.58)

S8 g & BHUFT SNBSS AR B0 T EEE (< S >= ) AN, BRI

HEAE Mgy sy il . TEAREIORLF50 70, LB /NSRBI, 35l NS n
T AR

19
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P S fi /B PR b B 4 (), Ok e/ IV PR TR A B S B e i L, 3K
T B EAR R NG T2, BIGRFRIERER A &AM & — R ME
FAFo HR, EWEEY, RSB B Wk 7 it = 2 S 91 I T AR/
ERXSFRBR p, 76 bR BB T TR, Jg e 1 A e SR A B AR P 1
RN,

)\2
mi  ~ m%cos? 26 4+ \v?sin® 283 — —21)2 (A — ksin 28)? (2.59)
K
3 9 2 .2 Mg A7 A

fEneutralinoif 75, HLEGE fe /MBS AR, Bl AR BRI T8 9K+, #
PR Asinglino, ARt AS. T4&, neutralinoff) i EFIFFALRL T 54EHIFE, H A Plsinglinoy F
HIneutralinok 1 i &= N,

myo & 2ks = 2/@'% for singlino-like %Y (2.61)

2.2.3 BHBXIFRER

i, fReNEE AR, B R INEE R BRI T, SHOKZ o AT AR SER E R E AT
BRI, T B AT KR . T, LN sz IR A SR N RS (edssnD B, 4y
A5 HSE, ERXAAA G T ER W W, BIE RS —br RN 7 20561, 2
13 BUTAE bR TR B PR R . T2, —FhOR IR v, BRI AR AL g 32 1 o B0, B
AT AR B3 — N LA E B AR AR, JF A B RrE At [ X e Ag i
PEA AR E 7 3L EE s T A R AN AL 55 R IR A PR N3 A 5 ) e /I FRARE B A g 2>
FIAHEAE A . PRIE, fIEAR AR TeVARBE SR G, JF HAX AR RS 12k
TS HA R EAE ] SR AT DL — A i B A R AR IR I DL, BIIER 17 9% 1)
Ry, HAtR 74 iR e BOR, AR RIF AR B B T, EE eV R 7
AR A5 TR I SR () — B R o 25 B0 ] A 248 PR e KR T Ak, el A0 8 (U AROHE T T LA i
AR BRI TR CRIEATTII 988, A I 58 FE A 5EM) , A SR 703 EE A A4
T o IXFRAEE SR AT AN B 04T [ RE IR SN 250 AR AR A . MR I Ry A A AT R 4
Ak

o SCUG TR A G H DX TA) o FIAT 38 S - A9 R B0 i PEE MR T B 3 A1k 1
Z I a2, BrCAERATE 4RI D) Bk 2 BRSO . T RX T s Tk oK
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M, FAT gl vl AR H e SR AP X ] ) o7 B SR 0 ) X TB) (R o7 B o 3K ) AR B AR 2
FANSER A o MEHUAE SRS A 2 P [, OB AMH B 25 R L
HAP g B R B AT IR L 2%

o WG THRHMER 2 M @ MBI BT AT, SRR EAE S, AE
B DL TATIRAIORL T 1E B, ey s s, A, ReFE A
BT AR A 5 S ) R I T S 5 BN BT — A B

o R BRI HT BB — A AR . AR TR E SR Ah, B DR E RS, gt T H

BOEBRANCR . R, B FRF AL AR AR, T ORI B 8 705 R R LLRKCR,,
5284 N B PRBEAT LB, BETTXHAR A 45 BR
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P NN

BT xHEHYE

FERL T BRI, S 8 B S50 A AN 6 E B P B ) B B S 0G J7 v. AEIKER s K
ATPEEE A 2R LA B DA S L B rh SR RIS R

3.1 FHENAIRE /T

i
HEARRE WA S RE T, fEEREs N R AERE R . BTF N EEif, BIERAEMEN 2T R

H 77 IE7E A2 4T BB SE 56 2 BN AZ 0 F R M s X EALLHC, EiEd A2 m
HRIER o FrLL, fENALHC MHRENAE 2 7T, Sl N F B,
3.1.1 EyFEER
JR T BN EBEE R B o TR AR, XN S BRI T AR R T M. B

RV, SRR TR TR BE s m IS T 0L . X g M) R B Bk i oy
T34 R (Parton Distribution Function, PDF) o VR JEFSZEGIGUE T i1 N BB 5

o Mo N NRKRESE, HTIERET;

o B sAHEAEH IR T, 155 5 SR EETE TR

o 5T IRTF AL A B S ve- IS a0, BRNIES 5.
REE AR SIS R R fE B (e, B RshE NP, T S5HNEHEEN & NP, E 5+
RAMOAER . BB TR ECN fr(2), FoniRB R T, RN HLS)&E NaP, 1)
MER . ORI 24 &AM S e il —ANd< e, Bl

1 1
/ delfu(@) — fala)] = 2 / dalfu(x) — fy(z)] = 1 (3.1)
0 0

A S, T A BT B AR, R BRARYE LB RSB . TEREAR N =
10(10000)GeV 2 RERR K, #0r T- 0 AT B BUE /R EER (B2) o EofE K, PDFEE R T
(Wl 7106, RN TERDGE) % w B wMAE w2 thLIR2 : 1. RN, i
& LRI TTHR EEEOR, TGS o W FB5 28 ki, BT LA E R R0 . Hei e A
LRI, Bebrdkier, U8 s AR 1t 26 m) K7 [ #88), AH R HIAN 5 S i T Rk A i
BEAIK. X2, RebniiE, Mo efbibhes R IIRE B, IRl 755 2 AL K5 7o
BE K, EE ARSI, EE W, HlllcharmMlbottom X TTRR AN RE 2N . FI T4
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e
e
Gy
xP,
By
—>— >
.
proton

B 3.0 PRIEARSESE: TR T AES, S5 HIE SR P, M TR AR

— L2 — 12
e e
= MSTW2008 (MNLO) &= MSTW2008 (NNLO)
] 5 ] 3
wi=10 Gewv? wi=10,000 Gev*?

0.8
.6
4

0.2

] 3.2 MSTW A TELLIGE 103454 74345 R BT




= XHENE

A eRA, IR RS SIS Y HUR R R IR
olep—e +X) / deff ole"qr — e qy) (3.2)

HAXARIAT 155 7R, BTG HAA I 53K A, ZXRRATN 7 AE, RIPDF,
JERFaBEATAR I o HETT B B OL, RIS 5T 0 JE A IO A Y

olpp = Y + X) = /dm/ dws 3 F1(w0) fr(w2)orlas + ap — Y) (3.3)
£ f

Ho ok A AR SR A, [RIEE, SRFIRCE APDF.
3.1.2 HMIEIAERIAE BN

FELHC L& 12 18] B2 A AR, 58 & Ay, 2 R REAR s, BT

TR T B R sh T y0S. B,
. 0Ogs

XFQCD, BT n NMERE (my < Q» QNITH S RERIRFIEARE) K% 70, R4S 5
=R, s HIRIE AN,

(3.4)

n 3
o) = (11- %) s (35

Hory, g SR ). TR uE, RE g e, XPRIE#TEE h. Wik E
Fe i o 1o ?Xﬁimﬁ’]ﬁﬁ%ﬁﬁtﬂ R Wptipci = e S (W = 922 6718 L 7og 7 5 €S IO S
ﬁﬁiﬁﬁa‘j‘/]\ﬁﬂeﬂﬂ Y_I:EAE'\OZS = IJ’

7'('

2T
11 — %Tf) log(Q/AQCD)
HAATEIN T —MrEAqep, EXMRER & EZ, SIEFIXAMRER, ot K, FEIU
Pt E R 2IE, Aqep = 200MeV. LG CVAUESE | a fFAE MBS, LI (B3) .

KU AR AR, 5 s A REME EEARINR, B m T MNE 2P HALE S e a1, Mg
FATAT I 2 o

3.1.3 XEBEFIHEYILHC

AL F RN R Y 57 Xf 8 ML (Larger Hadron Collider, LHC) m%ﬁﬁ?ﬁﬁimﬁf
BAT I Re E R m AL, EAERAK2r A B ETEI T, I P B, i B4R = Re

as(Q) = (3.6)
(
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\ decays (N3LO
o(Q) | \ v Hieen &
i ® Lattice QCD (NNLO)
\ a DIS jets (NLO)
03} ":*:;__:__ 0 Heavy Quarkonia (NLO)

o e'¢ jets & shapes (res. NNLO)
¢ 7 pole fit (N3LO)
v pp—> jets (NLO)

0.2+

0.1

QCD 0(M,) = 0.1185 = 0.0006
100 1000

Y Q[Gev]

3.3 a1 B 25 57 B

B fE, MEMERMNGE PR AR, LHCIA DU ERINES, A 32298 ) B H A i iy
A, ATLAS GHEIFHEIXZE, A Toroidal LHC ApparatuS, ATLAS) BIFICMS (& T2k
/8], Compact Muon Solenoid) @, TA15 5 fh VU /> 4Lk 2RI 2%, FAREEAERY, o0
FEAE A A TR LS o

PRI 2% B HUZ A, A Bl AE 48 ST, B R A8 o AR BRI S, 32
BB IR, 7 5Tie sk R T I . IX Se BN R R 1 1 S A S AR B (R R
M Z$AE RN R 5 Fbottom % o Hljet, Blb-jet /7 TH R IEH EEKIVEH . Ebottom™ i,
[R5 A AT, " REAEAR TR BRI 25 Th B T AR, A1 A b-jet 320 7P RE. BT
K, WK EAE B EREA AR TR Ay, AR A FEM T E b TR A& A B
ERTIH RO Re = AR I RE R, LW FRDEF. Mok FEfeds EEH TE
TR AR s BAE F T 2k i K80 7 Be AR R B, fE9R B R A h — A 2 b
WHENE)E. B iEIEA FRET2000%, BrllReEfE e R, A
I TR SR 38 (1) e S0 BB DN - S 7 A LRI 2, Il i R &, T 5500 01

MR, CEIRI S WAL 2 G, T 5850 R 1 FRAT A s . PRS0
SIERGE R, RHAEETRALT, o T, BTl Rjets, TERAFIHYILAZ) &
NE, TRBATT LU E LB A& e Gh T EE, wWifE R aeE).

LHC U0 RENT-TeV HSEREARIR B B5 0~ Ve, 8-TeVIK LI Bm A /=
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—F XHEHE

FEIEB20f0- /AT o 13-TeV IELEHUEH, B ATAR ek Blafo— A o IR e it 7%
PR T EE NG, £ F WA AEEEAR KGR

3.2 RERISEN

TR TR F R, IR BRI 5K, WL B B A B I B E R
TEARIL, A B T34 1B 2 5 2 . B nT LA AR, — SR BUE T, 75— 2Bl
W BUE T, SREEUEA T TE N, FTF o SO A R (0 T B S . T B R,
WHAR ARG RSB, WA T 5], fERAE A0, DURARII S5

P RAELHC B A EEA Bk 72, AT —MbE e a2 , BEs
TR, RIEHEE ST REER, B2 PRI, RS
YTy, AT SRR RIS .

T U T P 0 T B CalcHEPEY, FeynArts®™, Prospino®2%,

SR RIS AT DL =3, E 5, MIEAG MR, P2 T R IR F
i T B A Herwig++B3 | MadGraph/MadEvent 5325, ik, %Eﬁﬁﬁj‘?)%mﬂ"]%fﬁﬂl#_ﬁw
LR TFA . H I TR PythiaBI 55, 5, XX Lo G IR S0 R, (515 58 R4
SRR DR B S AR I 2 U AT Lo I T B A DelphesBO 45 Rk 2 A, FAI IR 2
S i G B SRR G5 Ao BT, AR N — Se PR 25 4, AR S8 A AT Pl At o 33
434 FH ) T 8745 CheckMATE®A, MadAnalysis®%s,

LTRSS — AN AR, 10 B G o] F A 1 S 36 45 SR 8 S EUAUR A7 - T
/NI RRBARLN, 3RA117%5 FELHC-8TeV b i 75 %4 7= A stop X T HIUR IS 78, e stop 3
RN ALY, Blpp — 618 — x93t
3.2.1 FEEISFRIXES

B, M FHMadGraph/MadEvent =4 70+ JE X F 4l . fEMadGraph/MadEvent ) B
T3 i

http://madgraph.hep.uiuc.edu/|

TEHUES, MRS BRI HREAT,
./ bin /mgb_aMC

IEI 3E AMadGraph/MadEvent 3¢ HAR I (X HARA R, SCRFar 2 Tabtd H 3N, 26
— TR E H AL,
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import model mssm

B, BRSBTS SCRRL T AR . X Bk 1 44 FR A S m] DA 28 i e 5
X, Hng, v, e AR T, TS e MR 5. (HE A Sk 1 A AR & SCHUBRH, Tt
Wgoo XA LLIEIL T 41 dr 4,
vi models/mssm/particles .py

FE1464T ) F LK A1k,
go = Particle (pdg_code = 1000021,

TR B pdgiB 13 g0 R IR T gluino. F R K= 4> F)Z IR F4
generate p p > tl t17, t1 > t nl, t1° > t~ nl
HA~FIR KT, pRRE AR T, MadGraph/MadEvent T | 2 &K1 x X, AL
MU T & &,
display multiparticles
{H21E13/14-TeV [LHC H, #75F Fbottom I 73 7F F e 0 i F b ok R, Rt 75
E A bottom¥s I RN EL 73777, AT LARH BAT A7 UL,
define p=gucdsu ¢ d” s b b~
B
define p =p b b~

HHERFBITIE R,

output pptltlx

Forp “pptitix” 2 YRS R ar 44 77 2, HERFAEH . £ HMadGraph/MadEvent 12
FPALF=A T R 2R 2 1, AT LU A4 “open index.html” EE FELH IS ..

P AT S (A AR 43 R P2 AR SRR R S 91, PR 2 BT 75 2 %2234 Py thia ( “install pythia-
pgs”), HEHHTI D TR LR T SNG40 T2k &~ F], T MadGraph
H I T 2 RS RAL 4B Pythia, FTLLX—BEWH AT T 30 TR
T

BT “launch”, #EERE“1”, LMEPAT “Run the pythia shower/hadronization” . &5
SR F “param_card.dat” , 3847 K A “run_card.dat " F1Pythia W & F “pythia_card.dat”
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11

12

P NN

HEATHEEL {2 “param _card.dat” i 8 Stop KL ¥ LA KLSP HIBEH 45 400GV AI200GV
R A T Gluino 7E450TeVIE 8, JLAhZHOR I BRAMA -

11000006 400 # msul
1000021 450000 # mgo
1000022 200 # mneul

£ “run_card.dat” FIREXNEEREULTTENF KFHOAL .. R P FHHRE
450000, IXAECEN BB, SritiR kN, (HE TR B R R T IH R (A 0
WLEE R B A8 TeV, HARG B T 7 s .

50000 = nevents ! Number of unweighted events requested
4000.0 = ebeaml ! beam 1 total energy in GeV
4000.0 = ebeam2 ! beam 2 total energy in GeV

i JE0 T “pythia_card.dat “OREFERVINVIE, P FIRIEAT .

3.2.2 FRIUFM TR

F36F] H 5 Delphes ] Check MATERLAU IR #8208 LA ST 45 SR BT 7047, 7ECheckMATEE

77 W3,

https://checkmate.hepforge.org/|

T8 CheckMATE Z 2B IF HARIL, 2 BT 7 2% RO0T. B E Check MATE4i A L
4 “bin/testparam.dat” ({1 MadGraph/MadEventF2 78 Z 3575 H 3 “< MG > H1),

## General Options
[Mandatory Parameters]
Name: pptltlx

Analyses: atlas_1407_0583

[Optional Parameters]

## Process Information (FEach new process ‘X’ must start with [X])
[gluinogluino]

XSect: 3.53xFB

XSectErr: le—5«PB

Events: <MG>/MG5_.aMC_v2.3.3/pptltlx/Events/run_01/tag_1_pythia_events.hep

For “Name” FFAERTH 40 45 BB AE SCHE SO 45,  Analysis™ F 52 BT 1B U35
Bo4MH7, F B Check MATERT X H (05650 447 0T LRI F 50 & 5,
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cat data/list_of_analyses.txt

M ELa B TR R3], 52569 Hratlas_ 14057875, atlas_1407_0583Flatlas_conf 2013_02443 Hil %t
B R pp — 18 — 00T 4 BRI o {H & CheckMATE H RTANGE [ 2% F& 22 MR,
g i ZANRH], A2 RIEIT CheckMATE, iX H LSS/ Hratlas_1407_0583 SNt

5 T BHR T “Events”, ‘B RN TE 7 CheckMATE AL IISCHE, H AT CheckMATE 3¢
FRIENSCE R AT “hep” #% 3K, ) MadGraph/MadEvent H 77 42 [ SC4F s 2 Bk
TR AU FRA “tag1_pythia_events.hep.gz”, — M AEARESCAE, N T BEfE Check MATERF]
H 7 B e R,

gunzip <MG>/MG5_.aMC_v2.3_3/pptltlx/Events/run_01/tag_1_pythia_events.hep.gz

i i =ac Efatag,l,pythia,events.hepiﬁ: o
Btk A 1EIZ1T CheckMATE,

./ bin /CheckMATE bin/testparam.dat

MEER AT DAAS 3, SEE8 23 Hratlas 14070583 5E S &M 5 X (FRid N, i
ANEAME T X, fi U LA AR St IR E

cat results/pptltlx/analysis /000 _atlas_1407_0583 _signal.dat

MBEFE TR ] DLE B — 3 H 275 5 X3, “Ace” X —FIBIR T &AM 5 X 3%,
BRERED)H, ERAERME T X WS 01% B 5 R S5 I HE .

B FISUSY #1541 A Prospino Bl #NLLFAST, 5 LHC-8TeV_Epp — 618 K17
AR 4 StophL 1 F BT B AE400GeV, KT GluinofE450Te VIR fH I, NLO+NLLI ™4
#L1M 790.351pb. R StopTE AR 2 1% 50 FILSP I 4> 3 EEN50%, FR4 T LIS 3| &AM 5 X
BEG TS 1AL

351fb x 50% x 50% x 20.3fb~! x ¢;

HAR 7 52560 Hratlas_1407_0583 FrAE B2 (AR 73 56 5 2203t~ X AN S8 A, 7 FLEE AN
FER T BB R 2

RIEESAME T IR TS 018 S50 20 i ) 8 B RR AT LU, FRid
HeAE R, HdiR R & ME 5 X, & X R = max(R;), “max” FnBUNAE S X 1 %
NI
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B HENE

WRRKTF1, YWIHIXANSEOTPHERR . 353505045 H S0 50 BRAE A R TE95% 1)
BEE T4 MK (FRids%), FrbABRZ L5 % I BAS TR S kbR . an 5 H]
(12 90% 1 B AS BE R 45 B % BR, WIARTEQ% I BAS B FiXA M pliHERR . B 7 LAA
[ (1) BLAS FE Rbr € S E ERR, I8 n] DA A (expected limit, FR1CHN Sexp) AUULIIME
(observed limit, FRICAISons) FARE FHIEL PR o Senp & FEABR B AR R I T 5 (175 S A
I P 4 500 ) (O R 0 S A5 BT T S s HH RN 221 P 081 50000 A2 S 600 A

— B, RASS, RIEVEGIECEIR, KA ifon & AME5 Xk, @l ~ o0 AEFH
SR 73 M atlas 14070583 7€ S ME 5 XA 491 H PR,

cat results/pptltlx/evaluation/atlas_1407_0583_r_limits.txt

Frhr, “895_obs” FTTE MBI FRATH ZE R FH1 4 IR

B EEME S XM R, 8, M52 R H DLAE XA SUR SRR, B H
WA R 2R ED) . HERED) ATLVEH, R=0.404, FTLAES%INEGE T, X
AN SH AR SR 7 ratlas 1407 0583HFFR o
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R 3.1 pp— i1 — V0t RPARIEELSE R

75 XA ME | S, R
tN_med 8.00E-05 | 8.5 1.68E-02
tN_high 2.40E-04 6 7.13E-02
tN_boost 4.00E-05 7 1.02E-02
bCa_low 6.00E-05 | 12.2 | 8.76E-03
bCa_med 1.80E-04 | 14.4 | 2.23E-02
bCb_medl | 4.00E-04 | 23.5 | 3.03E-02
bCb_high 1.00E-04 6.5 2.74E-02
bCc_diag 4.40E-04 | 110.6 | 7.09E-03
bCd_highl 8.60E-04 | 13.2 | 1.16E-01
bCd_high2 8.80E-04 6.3 2.49E-01
tNbC_mix 2.20E-03 9.7 4.04E-01
tN_diag-a 2.80E-04 | 42.1 | 1.18E-02
tN_diag_b 8.00E-04 | 55.4 | 2.5TE-02
tN_diag_c 7.80E-04 | 36.1 | 3.85E-02
tN_diag-d 3.80E-04 | 58.7 | 1.15E-02
bCb_med2_a | 0.00E4-00 | 7.3 | 0.00E400
bCb_med2_b | 6.00E-04 | 9.7 1.10E-01
bCb_med2_c | 9.00E-04 | 9.3 1.72E-01
bCb_med2.d | 1.10E-03 7.7 2.54E-01
bCd_bulk a | 3.54E-03 | 36.1 | 1.75E-01
bCd_bulk b | 2.00E-05 | 58.7 | 6.07E-04
bCd_bulk ¢ | 3.00E-04 | 17.5 | 3.05E-02
bCd_bulk.d | 3.20E-04 | 14.8 | 3.85E-02
threeBody_a | 2.00E-05 7.3 | 4.88E-03
threeBody_b | 4.00E-05 7.9 9.02E-03
threeBody_c | 2.00E-05 | 11.7 | 3.05E-03
threeBody_d | 1.20E-04 | 55.4 | 3.86E-03




BT LHC-8Te VS 28 H X B X Fk ey B il

P& LHC Run-I SRR AIAYSCIGZE R

AT T EMAELHC Run-1 384T 45 R0 1) A0 RS A BR 1), 2 e ) YK £ 5256 245
PR — B (R PR, DA RAELHC Run-T frBOR LA SERUE LA .

4.1 BB FRER ARSI PR

1AW B L, 555K 240 P UL R P S B0 A, DA BT U T SE SR HUE, SR
X FR S H 2 A2 T AR SRAOERH . B, BA TR BB, — ptp 4 3 0D T fps
W5k s 1 D 21 Lt B A ML R T, 33 1) 435 A B A A X I )
FEEO R 5 BEARUR, [R] I X I L 25 SR A AR AR s M AR T B AR . A e, XLHC B E
PTG RLT 45 R R BRI R 55 (S 38 S WAL AR BEAD , Ik BT 4R
SEESAE S HERT IR T A SR mE R . 4R, RITAELHC BRI R bR B
R0 BT B AL 45 1 SR A B A

FELHC_FAS 5 e s B PR A e kb 1 17 A48 (LI (D)), Bl dfisquark-squark
» squark-gluino Mgluino-gluino (ER: FEANFEHIBM IR T, N 7 AGRITE, FAIA
XfsquarkFlanti-squark i B2 I X 73D o IXEGEDN FRIGRAELHC FIAIRRER, KA T
KL I B BRI MBI (Wit A Pr) Bljets, LA EEAREE AR 0 B NLSPs 7 K H#
KRR Z R AERE (BRid A, ERes). HALsP gt R 55 BA/EHRLT,
H 2 5 % 00 5 P UL

MEFEFRAERR 1 HAT O 1) 35 ) jets MASOR R 7] 25 2k Rg i, 3 A ) LA 5 F 1Y
ApdE, T XG5 PR HERE AT 5, BFEH Mmeppo Horh, Hy 188072 FrA Wl
BIFRL T IR B BB EM, Mmepp = Hr + BPSsso XTS5 Bmeyp 70 A0 2L
SEFRRL T4 U, TR Y (R, 237 A BEAR O RS, Bt Ab, AT T LA
RFEGI LS — LR T EFEOL T, RIS R £ jets 5 5.

PRtz Ah, U, ARG S AR AR E, XA R 5 B
KLy (FURAELTeVIIT) AN B35 BB, B 1 X sl Bk 7 A i
PR, 33— 20 AR T AR HERL R Zjets T 37, X RO ar @, razorl@ , gy,
» mW B Fm o 0 &5,

ST HATLHC E3A KPR Rl tH, 72 LLT B R4S | LHCX B PR 2807 18] Y
HEBRPR S, X4 — P ORI 145 )2 H T o ) S BR il o
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10 Fry—

C,[Pb): pp = SUSY

VS =8 TeV

10

W
(%)

10

[
)

200 400 600 800 1000 1200 1400 1600
m [GeV]

average

41 LHC-8TeV Efxd Bkl 7 M7= A im0, — b, 5 (b1 0 7 A 1 b
Frsleptons B electroweakinos I i F2 11 7= A BT = i LN BB . B A B Ffisquarks )3T
R A, %8 T Birstop LA HAM BT AT squarks I TTHR, FF AN EATR T Y.

4.1.1 BIRF Gluinofy = PR

LEPSEE CL 4 4 squark (I 5 & PR H1 2] T 0(100GeV) B, (B2, FELHC | ix Lk 1 7] LA
M R T AR, R EUASLEP By tHVE 2, IMLHCSRER 45 1 5 2 ) PR

FERFIRFIERIEDL R, R gluino trsquarks B, I A squarks 32 B 75 48 | neutralinos
270, WIREN 1 VS, 1B 0] PLEEAE B charginos. B A8 =)k V0045 Bt 42 chargino By,
H I neutralino GEH ZLSP) . HZ2, WAEgauginof) i #ERCR, W] IAFHEE
[fineutralinosBX # charginos. X F W fsquarks 197742, B A1 185 a7 B 1) 8 AR R R AL 4
PN jetsFI B R R BE R, WA RE 4G KR B T WIS (Initial State Radiation, ISR)
B H REEH (Final State Radiation, FSR) &SN Pjetso FEMHL, gluinoXf =4z, i 18]
BRI 3 R U DY A jets B R BR M BB 2, AT AR 030 R B T WA HR 5 8UE RS4RI
A jetse MR, TEREAGERRIEILT, AL AT Ae KT £ AA jets. U
FsquarksFlgluinoff] i B AHIT, A4 squarksMlgluino /] EABES 242, I RS S 63E =4
B B 2 Wjets. ERENER T, REWATREAREICLIER T (TLEHr 1) FIGL
T, X SR T P §ESK H FneutralinosBi & charginos. K, K& FIRHIE R EA BT
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Ml ERAE R, B0 EA MBI B & jets, A AT ReERE — D 2 LK
By, lFENCLINT . REDEAFRPIFEZFHLRAZART, 4t T gluinoflsquarks(f]
PR, DL AR AT R S AR AR 2

% 4.1 LHC_EgluinofAETR N squarks/ £ R FIE B H)RSHFIE. HPXEBEME
ft =40,

JREER KRR | FEARS | &R | RS MARHE
mg << mg qq q— qx? >2 jets+ERs5+X
5 -0
— .
mg ~ mg ij i >3 jets+EIiss+X
g — q9x1
mg >> mg ag J— qaxy >4 jets+ER$5+X

PUAE FRATT S KRB LHC-8Te Vi gluinoit & I PRl o B ik R A gluinoXf (/= A2, H
RTLHCSEL F 48 T ZAHE | =Fhgluino FABN . 5 — MR NG — qqx?d, BIMERIX
B LLAT P ARsquarks ABEN BT AR, XERESHSB YA “RIk” S, Hik, fr
B “Zjets+Eiss” [ISUSY T TS0 #R 2 X X Bl i A AR AL 25 HH PR I 28 PR A1 AT LR R
Ngluino i T ALSP 157 & [ R 4. WS TE B (@2) A A SR IR — — o gluino X 1
PR AAE T QCDIRIERMMEIE, PR R 1 R AL B SR A7 INLLAZ IE — — ATLASSE
i o B AR SR R AR R, I LSPR R BN, Heluino )R BEHERRE T 1400Ge V.
MLSPH R EIG KIS, HTHIE (efficiency) 2%, 3R AT WA= YA FE B4
“HE”CRE” fR R B AA BRI RS E), FN AR EREATEIRAK. BT
FERIR A, BORAERBOSKIBIL T, BAm = mg — mgo << mght, WM. Hli, 7F
B (m=2) R 22 B A, AT R ZLSP I fE600Ge VIR, X gluino 5 & R H1l 5k 2 1 B - 38
MIEF], X5 gluino /5T & 1 R 5 LSP I 5T B AT IR R SCTC . R A ] A B R ABL ) 3 A
gE Rt eMS A E4LRIEED

Gluino s —Fh B B AR NG — bbx?, Bl gluinoifidsbottom A HEAT 24, iXkE
REBFET Z M bjets M ERIIMMIBEE . Kl “ Zjets+ERss” FISUSY 4K 540t 235}
IXFP R AR AL 25 H R o (U, AR 4 b-jets, BT RARIFHIR R ITAA 15 B R E M b-jets,
SRKEARARAERR T 5o RIUL, BT “ Zjets+ Episs” {1 3R 2 ob, BARHE R jets 1 ALHE
JUAND-jets R SE5G 25060 3X N4 42 th S 9 0 PR o AR AE B (ao2) o B A BRI, X
TIXAI AR, R BLSPRI B N E AT T, ATLASSCIZH B ftigluino i B HERR: 21
T1300GeV, [FIFFERAE B HLSP I i ik 2 700Ge VIR, gluino it 5 A7 52 21 FR #1) . CMSSE
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g production; §— q q 23 GG production, § — bE+3° m(G) == m(@) L™=201fb", s=8 TeV
S LI e e e o L NN e e e e e [T T T T
a 1400 —ATLAS —— opsenedimit:1afes) | B 1400 — ATLAS [ ] - -
: Lo 1 = Expected limit +1 g,
= C a1 ==== Expected imit (+10,,,) ] —~ I - 7
£ 1200 _J Ldt=203", (5=8Tev Observed limit (4.7 ", 7 Teva— 9‘51200 C 0 lepton + 3 b-jets channel J— susy |
[ Oleptons, 2-6jets ... Expected Imit (4.7 1™, 7 Tev) E C . Observed limit + 10, b
- - r its at 95% 1
1000 - 1 000 - ‘AII limits at o CL I
500 — A C o ]
r ] 800 — 2 7
600 A F ]
r b 600 [— —
400 - [ ]
C A 400 = —
200 - ]
i H 200 ; —
) e O N I [V s i : ]
400 600 800 1000 1200 1400 P SRR RS R R TR - I I
my [GeV] 400 600 800 1000 1200 1400
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my [GeV]

B 411 95%EEE T, ATLASSZ A E3% i 1 fAsleptons i & (U HERR PR, 72 A R %
F&7E Fsleptons, £ _F R &4 Fsleptons, & KRR E 17 AFAMAFEM, HEK
BT 5T A TR 1
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T — LD FRAE R T, stauffE NLSPAELE, ATLASSZE B S48k TR AM ST, jets
kA 5 S RE R KA, TEGMSBIRAL R X staulf) i S5 H T BRI

4.2 EBIFRRE SR BRI A N A

MBI A BT RITE , ATLASSZ6 20 AN CMS SR I 41 5% b 1 10 5 B L4 40 H T AR 3R 1
PR, FRAVE A e PR X S BR ], FTANEE DT, 20—/ N B R AR A 1) S 40
EARETT LATE L2 EE 28 50 A0 BT 1) A SRAS 50, B2 I H AT A LHC SE56 45 BT HERR e ?
NiLg MBI PI R 3, Fastlim ™ f1Smodels™,

4.2.1 FIFHFASTLIMIE I S258 BR

TELLHFEORERR IO AT, SEI 5052 LT — kil o0 el 5 X R, S0t i)
K. TATAT DR T S HIRL CRRAERE (0 R 5 SUSY TR 2 FD 5 SCR W 3
PEBIR LR, SRR R T RS . BSUSY XS B K iaff 5k, N@, s TBAE
T LU A A,

Né(IU)sy = e osusy - Lint (4.1)

Hel) E 5 XialI R, osusy N “BHERI” Ginclusive) SUSYEIH, M1 Line AT 52
B, — W, BCRABIARE TR TR RS AR S . St EEZ I ENRIMCS
Wi, MAERANTRERCR 11 2 REBLPREE R LU LR ARG,

(a) I # of events falling in signal region a
e = lim
Narc—inf # of generated events

(R, BRRIRATZ BT AN AT HOTIORE, 2B S Bk (N 1), DA% 75 T S ) T
TR 255 N T SRR E, A0S Ny FIFGA R, SUSYRI TR b)
Fik NI AN IR A,

(4.2)

all topologies

Ngoy = Z & i Ling (4.3)

Forbo @ S NS RO, B MR TT DA SEBO RS o LB . T A SR
R4y SIS, TS 4 Fastlim T {E4ELA 7 28 (@) 475150, AR i PR B 5 25 8
SNEERIIHG “BE— 107 Cexclusive) FE. FENE HIEMK BRATARIE , o, T LLZR5 7 LT AT
PO IR L 43 E TR, 04 AR, o) = N0y /Lons FTEAZER N, B

V1S
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1,
ol = Géiqqig;g_,mg (mg,mgy) - o53(mg, mg) - (BRg_,gq50)°
+€t(?'(l—)>q>2?;é—>Q>2? (mq, mﬁ?) $03q(mg, mg) - (BR‘?HWZ?)Z
+e) saitiisars (M3 M3 ms) - 0g7(mg,m) - (BRy gqe0) - (BRygi0) + ..o (44)

AMEAT (@) F @, 3T (@) D AT BT XRS5, TR T B
SN P R R ARE Ao T L, R X RE A B HOI0E 3 AR/, XN, R A HAE K
AR AR T I AT TARME AR T 10 “ 50 ” FLE (— e AR AR TR A 3 &
oA T2 5 ATLASSE U 2H RICMS L 2HHEAT BI04, U0 FE 0 “ ALFE ) (inclusive) ,
SR AR KM T (@), 5HEAFRERASE TS .

WIRAEIRANGERGiTh, SEASRE A, TR AR B AR T A B = AN RS
¥ 6 FIXBERII D, Pastlim TARA #5000 F 2805 A P ME AL my = {mlY m® ),
W T ERAERS (my), I EHIREATREI R R . KR, FATHE AT LUOE i 6 (R
AR R R ), T MR A 20 T (o) 5 o T AR KR A P S B Ak 1 52 R AL
H A Fastlim TAE4 RS H T 4B HANE £ =R TR B RIS, FiblER
T (@) LR AN R R T, TEXAIB AL T, A R AT R AR AR . X vk
HPastlim# tH PR R (RS 1 -

KANTF HIEH Y, Fastlim TARAL 5007 T —LLSUSY™ A BT, X Lok i
PR T AR AR T (K 5 B, T 0 A S AN B ik 3 AL PR S US Y72 A 8 T 32 FAR K
[{IQCDAEIE o Rk, T 176 B AL T I B AR T, 7T DR AR v A2 L BSOS AR T » Fastlinn )
2 1 VB S BLAE 1 ()

4.2.2  FIFSModelSHE N SL14 PRI

FEIAATY T, AT DLRE BT V) BRASARY (0 % o 1) A HL s s, 7 AR ki AN 3 A8 70 SC L
XEERRATR R LAE I AT B3RS 5 20 i D9 — SR AL H 2 B (A5 5 R 4h S5,
B A B A I LA 2 S (o x BR) o IXFh R 8 A FIFEBR TR MAESE T, 40
W BRI FIR TS 5 SR 45 B o x BRER#IEET HEER .

SModelSHIEE — R AE F P 45 5 RS R, Ll /N AR AL, THE I A A DG R
AR HIBCE, Blo x BR. K24, SModelS H Bl R RESEILEA ZoX Rt (ELANIRFFR, T F
PR, KKF#O BEAL, BT L, FrA (S 5 A i35 LL—X 2o & T HON A R (7= AR T
U, B R A Z. B T HONE IR AFR AR T T2, FrA iS5 b4
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Fastlim

cross section tables  efficiency tables

1 L

masses

T mg o 1

87.94
300 350N\34.98

topologies ,[
>, (0-BR)ix " = ol
E]\i/ 1
(o NN )
1

v
output: R CL®, ...

qu SLHA file %

or)

K 4.12 FastlimZt i &

P /Pza PGVPT
P P4kpﬁ \Ps

K 413 ESMINEIE. PRKRDS, FNEIRMEREAR T 8RB R m S H —
AFEE B ) Zo B T HON AT M BT 1905 1R L 1
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WA EEm R, KRB R R AR B2, SEE R EmD) 1 TE R
SELEFE, MAEFR R AR 7 =Y d ., ERABAELR T, E(@T3)i
FirA MBS RT LA DU = 26k,
(1) EIRFRhEER . B, T H BLAAEREAN TOUH B3 bR AR AR 1~ A EK
(2) B ATE 2B FECNA IR TR . — B, T B B T S b 7 10 2, &
THONFT, MR ARR T (1 Zy 5 T HON S -
(3) EIMALER T B, o x BRo
7EE () h BAE H T — A BARTIHT, SREIRSModelS A2 fnfa #2341k 72 147 44 2]
LM MR I EE 1 B — B RIR i R e e, I8 BN AR B i B T —
FSRIg o By 7 58 AMEK I Z, & O E R (1) 5T & ARCE K Fo x BR,

FoAth— ORI A T T LA RE o IXA 2 SModelSTER R TE SR FIHESR T, Ab PR ) B
R B IS 77 3o

414 FESEREFEA IR, A e FLAE B TR AR T PR AN A5 A

P RIAFEEIR TS 5Ll gy M IRFIBEAT IR, 55—, TR ENTaE
SIANE, SIcie g 1A PN R UL EC . XS SLIR o B, IR AT 2 e
PRI 85286 73 A g 1 AN PR AN R A PR, O HOX 28 B RO T S 4 a5
Wi v . B, ¢ — oxf), LA Vo x BREER, XA~ FFR R AR
$(m§7my<g)°

B, SERHTEEA LS MR AN M s B, 24 LRI 25
JER| R A EIR, A EER S TR R R . B0, Ses E IR fsleptons X
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PR, ERENETARE T HIEEE S R4S 17— N8I ER, FN25E 80
WRIE TR 1 LA 950%, I HselectronMlsmuon FJ5T & 42 6 JF 1] .

L, SModelSHt ifs 2 IR 7 il 5 2R R L8 BAT S FRFPE RO S A iR & 21—
&, R B AL L€ B BTR AR, Hein ESOR BIR R R F AR R, O 1 RERS R ] SE G
B2 IR, SModelSid EER & i 7 IR 3N 5 35 u 1 IR ANMOIBE N 1o x BRAHIA .

FAIZE A E RG] T SIS =N IR A Z R AR S A AR R pp —
XEXy, TNl id selectron, smuonB{FHstaukKE. FUES XIRG NE ErHTHES
X8k, A0S ML A (15 5 XIEE S . T DA RS IXFE R SR AR BRI, 48 B3R 45 21
ERCEENEUARSE S v ah S NI Ry Win B HE S B PR VWi E S R R 1 D S

%, PrA HE S AMRYE 256 70 rés 4R M AT UL R 2 i, X UL E s 49 2 R B
AR A R B R TS e ERREAT Ea LU AL ORI, AN B AR Y
M H mUR B H AT IS5 /BT HERR - SModelS 1 TAFAHESE 2 L7 ] (a1m3) .

| ! = J"I .. ;;
SLHA or [ / — ;
. ~ Jjy S — & Experimental
LHE input @ o X BR “hgy ———— Analyses

~ L [} ,-"l‘
‘ X BR Mg e @
Decompose \ ‘
Combine Compare
Topologies with
Upper Limits

K 4.15 SModelS%E5 1 &

4.2.3 FIFH CheckMATEJE INSZ18 PRI
TE 56 () F e T RIS FRAE Y B A AR, S ELBIIE T 1 Ak R e AR AR A AN &
ZAb. ST, 2 A BRI B T H B3 Checkmate T B A0 B0 $4E T —F5 5784
IR TT 22, TR T B 5 HR I 28 20087 AN 236 40 W ik #2878 P R 35 B i 5] S
- FRR S A VR AN . B3, T P A6 BC B S r T B R 3k B e N SR T T L A S
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53MT. SRJ5, CheckMATER 2 %5 &1 FH P IX MEALAEO5 % 1) BAS B B 2 S HERR

HARHSK UL, W4T CheckMATE, i F 25U (b b 0491 7= AR 25 7= AR I B4 SO, BA
P 3K G G A N R A RIBLTHT  EE G S5 18 T AR (] AT, Bl A HE T AR,
TR0 FRA TR AL PR AR T Al A2 2 R A 2 T A T PR T, o A 7™ A AR T P afe A I 1) 5
Aoy S FESRALERTII R, P 36 mT DASR BEAR R B R 22, T 2 S5 BN s M o
. FTEARH, CheckMATE R DAZISCH A EE 1) S BIE AN, X LEAT EE 224 CheckMATE IE
Ff AL 2

CheckMATE 45 M HEZE 52 BUAE B (am) o 145, 3490 75 80 00 o ek 2 0 7 A 40 T
Ho PRI EZAHE: M489 50 70 P2 vl SR IR 1 1) 3l & A i) smear, RLF R
T35 2R it e B R A FE AR AL, b-jets tagging MIr 2 Trtagging I RUR, PAK F R 1 fE &1
5 # . 7ECheckMATE P F (1 O R #5540 T FL Delphes®8), [ CheckMATEZRFR
11 Delphes, tEDelphesERINTBCE, T AT LABE 47 UL BC ATLASTR IS F1 CMSTR I 2514 E o
BRI AL, CheckMATENIAM T EEAM LT 1 — L8 H I SEER B RIR A, EEIILOOSERY HY
+, MEDIUMM&Y i FHAITIGHT B HL 45, faifk 7 FH PRI HERE o [R)B, CheckMATE T.AF
LR RR T RN AU P AN 20 1 A5 FH A, BRI R 548 T ARADL IR i (] SR ik 2
TFIEIT, XA RA RGN .

CheckMATE
Delphes

- Simulate track reconstruction.
- Determine energy deposits of all particles.
- Apply identification efficiencies for photons and leptons.
: - Cluster jets.
o v - Perform energy/momentum smearings on reconstructed objects.
efficiencies 3+ - Evaluate total missing energy
e - Check isolation conditions for photons and leptons.

- }_\Eglx b- and tau-tags on jets.

.,.-"' i I processed ROOT files
Experimental™Ny, =" analysis £ VYV
Publications p”’”a“resi Analyses

Input

- event files (.hep or .hepmc)
- cross sections and total sys. errors |....

- Perform overlap removals, trigger efficiencies, kinematical cuts,..,
- Follow experimental analyses as closesly as possible.
- Count how many events fall into various signal regions.

n“mber Of".-g LR ssss )
ggg:gzﬁ 233{{';_ g ot = &L #events of different signal regions
'S-, ;7 v ;; (summed over all input events)

Output i | Evaluation

- For all signal regions... d-f.éf:l"iigi - Find signal region with largest expected exclusion potential
... theoretical signal / experimental upper limit, : - Compare expected signal to experimental observation
... CLs(signal, background, observed.

- State if input model is excluded or allowed.

...............................................................................

K 4.16 CheckMATEJRFEE
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AR5 (LT AL ROOTAS XIS JEAT ik 47D 1E— 25 B Check MATEAR A1 43
P AT oA CH AT AT AMAT R, JF BARAIER) R 2ik202 Fi, Horp—E7r 2 31152
HERIEIE) 3B A i AR H BAT rTsetk, LA B g A A, 5759 CheckMATEHL
A RIF AT Fh e BRI, 2B P X SH012 S AL W72 15 /2 B 125 25 1 Cisolation
criteria) , #2FREF [N (overlapping) Xt 5, HRAEAS 5 X4k 1) 2RO B AL XS 5 1) 5l B kb
HEE . MrdiARE, =S VR AT 2 A FB LR AME T X ESR: SR E
1A LA T S R S AT A AR 73 5 BE A 3 VA — AL R B Bl = DR B

B i — I s E AR SR SRR, L, X T EAME S X, RS
FHHIE BRid A s) RIS SAFIIEERA N 1S FH ) —MrEE Brid A
WEWET, B WG AE L, XM i S ERE s B R RSA
FAE B, X H0 h Z BTSRAT TR 2 0 A P S N R BT AN 0 JEE DR o AR R SE S BB A
B € BE 5 RS 5 DX SR B8 45 R BEAT LA PR TR LA P A,

o VFZSLIRITHTIES I EG L Mot T AR B Bk B TR E ok i _EBRME,
o F e R PR ALIX BB AE ) 508 /3BT, CheckMATES: H 8 iHRUIXE(E . FI X 24, 3K
ATTAT AR R 0 2 SR E — M R 5 R

po S 196-AS _ HiCheckMATE Tl S H )5 AM5 5 XIS HIELH95% IR ]
e HT S IR IAS R R AME 5 DX 9 95 % R |

WK, MR > 1, FATIONR AR AR5 % R ELAS B T HHRER

o H P Al PLECheckMATEH FT JF “Full Calculate” J1<, B CheckMATER]H &%
iR 3] e 2 81 () BA SR ML R R R s — R S 7 T 6 2 1 B A5 B R T

X FREAME S KIRFRA T AT LA g B TRIRAE, 4SR50 M BEZS H “observed limit”
Y5 “expected limit” B, 34T expected limit 5 H KIHER B8 )1 S R 1015 5 X 3, RN TE
XA XIS RN #E, EIXAME S X Hobserved limit 5 H IRAA K &
PR AT SRR . A SR S6 AT A L 45 HE “observed limit”, AFAFRA Tk Fobserved limit
B B HERR BE ) R 5 5 DX R A s X AR R TR B R

CheckMATE& FAN 1 LAE A RO SE A, AT ETTIR 7 2 A0 iy, 4
FAT )2 A A, BARGHE LT 2 A AR,

e atlas_1308_1841

93



LHC RUN-IXSUSY PR # UL &2 ATLAS Z-PEAKE H 775 5 (R 5%

o atlas_1405_7875
o atlas_1503_03290
e cms_1502_06031
e cms_1504_03198
X EEARHL AT DLZE Check MATE B 77 4 3ty A R 445 3]
4.3 LHC Run-I frEgHIEFBEER

201247 H i ATLAS B AR AMCMS EAEH 73 Al A 1 AE126GeVITIEHH] T — A4S Kh5
HERSRL (25 A ks 7B B, Bt SRR R B CRRvBAR A T Ao 2 B A D AT
HEL. B iR RERR T =AM A ) RGBT B/, T
FEATLAS Z-Peald5t LU H BRI 7 5 olta PO B0, R BRA T B &A1 1, T e
%, XATLASSZIG A K BRI Z-Peaktl H1 25 H VEL (1) 15H G A RE

ATLAS S5 A5 141 TR F LHC-8 Te VAL 43 52 B 1A $120.36b 1 H 5 X304, 7Eon-
ZA5 5 XIUR I T sobr ki 22 R EE Y IXAME 5 KIS SRR DL — XS [RIR [ 548 T, jets Al
BRI ) & R e AR N RS 55 . G T F7E—S, ATLASEEH fEon-
2455 XIOULI 2] T 20350481, 1 M AF FROAR HERSE B 50 010.6 + 3.2 (RIRMELFE T Suitim %
MARGHRZE)  RECMSEMAIETIR T FFEAE 5 Xk, 3 A 3a R H T, (8 R 75
PIEEBR R FUIX R, [ 2 R OMS AR LS IR, 3R AE R B = X (LB
FEVUED o FATARFE FELHC-RunlIFr B, XX AN H T DAIFSE, B0 HERR .

ATLASSEH A V40 PR FHLHC-8Te VAR 43 52 I £120.3M 5T TR 75 i %5d, &
IAE dijet 5T B W 2 Te VT A — N 3EHRIE, Hh G —ANjet R B TAFM B AT (WA B
HLH T FIEAR X FWZIE, WWiIl fZZ18 K I2TeV I FEPRIE 1 55 25 5 3 N3 40 5 2.60
290, FEHE#IC(pp — R) x BR(R — VV)TE16 ~ 30BN, HAPRMEFILIRS,
MV ORRWHL T B E 2R o BRIz 4h, CMSSEe A 41BN F FHLHC-8Te VAR 73 72 A
F19. 76~ R TR F AR SR, fEdijet R REL8Te VT R I TR LIRS, B3
FEN2.20,
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EFHE FRAXFPNEMNIREEEELHC Run-I [ Z-peak

X FEAE /IS B B R ORI AP S quark X )7 ZE AR BEATLAS WL 21 ) Z-
peak HHIIE R . G ZHW, BN Z-peak HH LI K S AT FEBUR, B4 H
THEREATLAS Z-peak i U EISHRL, SRR THHE TRUDAER, JF ik 1IN mES
s BIVEATRI AL fn, S T2 2R S H2 B fELHC-14TeV B4TH BUZ
R DB HE R -

5.1 Z-peakiBHisEih K fRIIK

I MATLAS & VR 4URICMS & 1B 4L 7E 201 24F A A R AR AERE AR 25 4% ik 7 L s @ B
, LHC W EEATS O 2 T 408 MR R R R B . X B BE 5 10 34k 1 2%
e djets (AT LAEL & b-jets), BONHIE AR AERE, AR HESERGIZHET. F
FHLHC-8TeV _ERIN SR 120,360~ 5T 15 T RlAH A, ATLASSEIGAAE 4R L X5
REZP T T FRIRR RS 3TXF, jets TR 1 25 2R A8 n) B8 B A ARRAE B XRS5 1T
RILT 3o (FRAVRIFR N Z-pealitt H 7D T8, 2852 Fe la 7 A1 T (K TTHR, ATLASTEon-
ZAB 5 XSO F] 1 2041, MFR R FUH I T 5 o810.6£3.2 (RN GG THRZE A
RARE) .

FIH Ay 1L, CgA7— L] i) T, T2, T8, [, T, T, 00, 113, 04, DI04 ATLAS
Z-peakitf G o X SERERE I SLRIRHIE, A — X HRL T4, et X by 1 R B A=
Y Hjets, BA—A2Yta T, PLRED AR WRLT .

Horr 2 sk T, 00, 00, 002, T3, 04, T3 5 /s R ER 8 1 AR ), A 7 54
o s A At TR T 24 (1™ 4 1 iR 4 AR 2 5 (TSR RERS 15 512 5 2 1O 3], R — X o
FHEAE IR T 774 o FEZE K gluinoXf P2 A2 I L T, LSP S squarks RIS & 75 ZEAHX BN, 18
S gluino £ A F| HAthneutralinos, M ARLSP . #4, T Yneutralino i F 4 FILSP I
— A2 AR/ NIRRT, Plhiggsino N fineutralino 5 “ 420k ” squarks 48 &
RN, BATEEAENLSP, FRic XY, M HAneutralinoshrid N0 = 2,3,4), AFEE
g — ) — qaZx) (GRS ) A AR Z-pealol th o (HIZ, EXMIGHN, W
FAN 5 FELSPAE NG Y T (53 B0 55 3 B 5 3 U0 e S 2 o e i e L0, (L,
Ut /NS PR, R AR Z-peakiB HITIT 5, Dhsinglino ¥ 3 Hneutralino AJ PL 5 F ik %
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B FRAR R 1 PAhiggsino A T Hneutralinof7 3 [ (4R . [RINF, fnRi% # Plsinglino v 3
[fneutralinofE YLSP, ‘& AJ LIS 22 Fili oK J7 2R AR T K, 3 17T i85 A 15 20 o k. B 5 S W
MEHE R ESR (S RATUART R TAETED K, AT AR VR /N EE X FopsE 7Y o
Plsinglino A 3 [P neutralino/F N LSPKARRE Z-peak i H 1E R

22 SR TR Y 5/ o R AR L e i Dhsinglino 4 3 ffIneutralinofE N LSP AR
FeZ-pealdB LR, MATERpp — g5, FIITG — qqxy — qax)- WA TAER BIMILE 82,
FERE E DN MRS HCR R, O B FRASEA A] DR AT AR RE ATLAS Z-Peakif TR
HARH UL, WAL FEATLASSL I 2H T 4R jets IR B 25 M 1] R X SR BR 1), A AT
77 ] AR 184545 (18.472 Z-Peaki H F45 (1) 10D o A0 S [FI S 25 FE OMS SE 4R 2H
UL B A Z I 0 1 B I [FIUR S5 32 T, jets AR IR 25 2R ) g B N R AIE 1) 5%
BeE oL, Al LATTRR LT AN, FERT 5 A R 2 o120 T [, 85 gluino ) R
R REZ-Peak ¥ I 5, T LR BT HUAF & ATLAS SEI6 41 538 1935 5 25 1 10 0 A 4R )

B X SR R AR B BN PR 7 BT, I Hogluino F BT E4 IR EAEAR /N
X TA) o BRI, FRATT A Yl /N PRASE Y o SR HLAb g R 7 22 - S FRAT TR B 7T, FRAT T4
R P AR squarks X (77 AE SRARFEATLAS Z-peakit Y, AR A 1X S 802 A i 52
25 SRR ETDAR (], X REMUN B A, AT DAAEIRATT AN £ S B A gluino Xt 77 26 45 B ) 45
LR . 23t A, 34T R I BT P A squarks B 72 A2 SR AR BE ATLAS Z-peakit !, squarks[¥]
JoR AT AR SYE FE EOR, RERE AN TR ERE R B BRI Z AL, fEsquarks®l AR R, A
SRAT LR BT HU B ATLAS SE 6 41 T8 11128 51 2 5 1) 0 A RRAE

5.2 Z-peakiBHSLIGAVIRILHETE

EH R RNCEEH T o/ MNEX PR R neutralinos 1 i &5 FF, ILAEFRATLA
(B,W°, HY, HY, S) NG ALEZS T, 1R RS/ N PRI R 25 Hineutralinos ) 5T & 45
[ .

M, 0 —Ccgswmyz  SgSwmyz 0
0 My cgewmy  —SgCwmyg 0
M= | —cgswmyz cgewmy 0 — —A\vg (5.1)
sgswmyz  —sgewmy — 0 — AUy
0 0 —Avg —Avy 2ks

XAFERE AT LU x 5 L IEAEFEN KX A4k, 45 Rneutralinos i 5T B AL Z5 AL AT AR 7S
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H: X = i Nijiby FHimge < mgg < - < mgo. RUIE, WFEIGNGRR T HEAE
XY é‘w;zéﬁ%/'\ B AR A2k sIneutralino B F} 4 PAsinglino A E fineutralino, 3%
F A 9 M Fneutralino i #5 N BAbino N 3 fiineutralino. 1M H., FIH L IEFEREN T PAFE Bh 3k
113 fifneutralinos 5 H & W 5T AR LA F 2 B2 WL R 3 A 52, AN SR — B4 He 1 TR e/
PR (47 [C i, FRATT AT LAHE 3 H SRneutralinos Fllsquarks, neutralinos 45 4 A 7
A Fneutralinos M1z 3% (4 1 (48 & T X

—e

\/§3wa
< = —e
PR

LXg \/iswcw
~x ~0|:2\/§€

= 1 .
Lo = ULX?[ (gNlij + Najcy) P — yuN4jPR} u

1
(3 N1jsw — Najcw) P + de:;ijR} d

3
* Tx =~ _\/56
N3P — yuN4jPL} u+ deg[ -

+ URX; TNEPR + de3jPL} d
w

Cw

_l’_

e - . =0, A 1 2 -
ww

HoL = —0f = —INgN% + INuNy,, R, % = NioNj, + Ny Njq. HIEEH, #
qx0q (X B gFoR B 70D 32l 0 1 gauginos i/ E » B Er vix; Z 2 Hneutralinos ¥]
higgsinosHi 73 R E o TR R0 X HLhZR IR bR AERI I A5 4% ok 1) U Hineutralinos BT
AT PSE » IR EEHFIEE B T IRATEARATLAS Z-peakitd Hi
TRABATRBLH —Fh AT BERIREBLA, FEIXAALE] S FA M8 205€ -

(1) FATR B RERTPIsquarks (2 JF R B squarks, TIFRAMECRF IR 110 BIER AT A2 AP
squarks, I+ HIFMC AP, R ENTHBEARR I, 12 Amg. RGP squarks X
Fy 7= A AT = B2 B squarks A5 2 gluino H 5 B Gid ) WRAE [« BATTH Prospino 2
Kt Hsquarks X R £ 8T, FEA Flgluino BRI T, FATHHHER EIE 118 (5D)
Fo

(2) ATLAS Z-peaki H KIS ZORIVE SHRHIE: jets, VU7X A AR 23 (0 7 AIACK
(R R BE R, BRI IR IX R R R L e squark /2 Xl 72, Befsquarks K
R G = q) = V2. AT REFEE 2Nz, BATERG — BB RS —
RO Z 1053 S LA 100% o IX AR BLAIPIERSEIM L » PEneutralinosiii 43X A WAk
TR0 Hsquarks®e, 7 BE5R 942 Dbino N 11, 042 Llsinglino M 187, A T R
AR AL B Z I TR, BATERmy < myg — mygo < mp, BERATIERA I
Flmgg —mgo > mz, WHmgy —mge > my B, FATHANMSSM Tools THRESE T, ilILKS
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ST RSB A, AT LR FIBR(YY — ¥92) > BR(XY — 0h) IS H 5

\\\\\
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o ATLASK I Z-Peakit® 52568, FFHLHC-STeVEIE (F14r 251 920.3fb~1), T3 LL

— X AR SC SR T, jets PRI r) 5 2R BE BN RHIE NG 5 o IXANSERR [ — AN EE 2
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50 FE O AR A T R, (LS St s 5 96 A OMS Sz 3 T (e R 46 1, i CMS S 56
MIAR I TG, TRFAEE S 2R ML T fRR#).
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THBIEE, MRAELE. TR, M EEF1SS, (OMSRT A& 71E
BRI T AME SRR, B%%E) B HIRAT0KI5%, 4 RECMST% %]
B 2 s D R L TR AT 002 25 4 R 265

fJa, BATEDAERANTITT S HLSP I EIEH K T450GeV, X2 5 GV AE
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5.4 RE/NEBIWIRMERIRZ-peakBHESHENNES

KR FRAT R I AETRATI 7 & FBLHLIATLAS Z-peald HA5 5 [ AR RHAE » FRATT
W7 EABHUN, A p, R T s R B DO p) 55 G B ATLAS
Z-peakitd HH B U140 £, AT LASTHR 11N 451 o 10265 AN s Py, Hom R R ATL A SR ) B0 T2 2
J5, WEIFRETTIRIS AN HBI AL, =AM PR R IR AT Z 8 T R g 1 2, &
RETTRR10.5 S0 . XL G B2 MAERE3) .

#* 5.3 B P, RAMLBRESEE.

Py P P SM
mg (GeV) 4500 | 4500 | 750
mg (GeV) 650 | 700 | 4500
mgo (GeV) 530 | 500 | 650
mgo (GeV) 430 | 370 | 565
Events in ATLAS on-Z SR(8TeV,20.3fb=1) | 11.0 | 182 | 10.5 | 10.6
X;}, (d.o.f.=9) 7.6 5.6 8.0 | 14.8
XF, (do.f.=T) 57 | 2.6 | 6.0 |13.8
X%,- (d.o.f.=5) 6.9 4.7 6.8 | 14.1
X2, (doo.f. = 21) 20.2 | 129 | 20.7 | 42.7
Events in ATLAS on-Z SR(14TeV,1Ofb_1) 172.8 | 168.2 | 103.6 | 18.2
Expected significance(14TeV,10fb71) 25 24 14
Expected significance(8TeV,20.3fb~!) 24 4.0 2.3

2B (52) 8L T BRATMREISE S L L ATLAS Se36TRIgh H A8 o0 A o Forh, jetsf
HH TS0, 8RR NOXIKEIHRATAT LR B, XS0 5 LI EHE A=A & . N
THEAZREE LS, BATE X 1R,

S; — §Z 2
X = Z ( Eési)Q) (5:3)

Forprs, RN FA X IR OB S5 IR, 5,300 SR IX ) R SE S0 HH , T 6, s B8 I SR iR
Zo WAHEHHELGRBEN T ERED). NXkES, ATE H a5 1 srik18.44 F451 1
Py, TR S SBBAR A BRI &, x2,,(do.f = 21) = 12.9. 1T P AN Py 5 SERG U 43
AR EW) A B — B, eI & X2, (do.f = 21)4F Al/&20.2M120.7. Aid, 454
B E@)EATITLLE R, WA FEERs M Hp KA RBAHR, TR, B A, B i
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5.5 LHC-14TeVMEX#& 10 1ZMRFERIA] 5B

LHC-14_Esquark® 7= A 8 43 ELLHC-8TeV_E A KRS, I FATHE 72 Bl Fiz
AT IILHC-14Te VAT AT B S HC E i Zm . BT RBE/mEK, JRATAFEELHC-
14TeV _FATLAST #Z-Pealilt H1 S8,  HARFR B S250 IF %A H & [ R KLHC-14TeV
FATLAS F-32Z-Peakitf i 5236 S LHC-8TeV_EHHIME 5 X —8. T2&F xR B, &
{18 LAA3 BILHC-14TeV _FsquarksXt 724 %] Z-peaki H K TT k. FF T LHC-14TeV I 1)1 5,
AT S T LHC-8TeV_ B 5, SR 5 SATLASSZI M H (185 S 34T 1 ELi, 1531
—AME T R JE, AT, TLHC-14 BRI 5 R B BB i T ERR A .

XRE 2 IRATTAS Bllsquarks X 7= A X LHC-14 L ATLAS TR Z-Peakit H (1) DTk, LA AR B
M= a, AT R R BRicNs), RAG TR 25025 (8] 6 25 2 B 2R 2,
BE B DR . B R A

(5.4)
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Hr N2 BN TR B i squarks % FIDTHR, FRAT B B0 I 21 i 2 A0 A [|], B4 4t
TR ZE NN, 1T RBIREE NeN,, X HLARANTI30%, 5 ATLASSZ I b (4 — 2. %t
SHUN P, P PR R 45 R 2R (53), HP EIELHC-14Te VI 057 5 1061,
MIZFKREF AT LG H: 25—, XTI RS8R, LHC-14TeV 5 5 3B HET ELLHC-
8TeVHfira 1 ot LA b, M A G & 7265 L b Frbh, LHC-14TeV N AZAR 2 5 WLl 213X
SEEENIRAE T, AR E AWM BX L5 5, A RXRESEH A bR, B, &
IR IILHC-14TeV _EsquarksX] 7242 He 2 gluinoX] 7242, B825 Sy 4 4RI, RN T & 1 235 B
FEO(20), J&# MAEO(10).
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L
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BT, fEAMy = mgg —mge -Amy = mg — mee VI T #5335, APV T ATLAS
Z-peakit H SBR[ i pE gl 7 sz KD T R ix e sz 06 Sk 1 IRA 1T RE i
Fpp = 4G — X32qx3Zq. WL R, AT RILLT 4518

o 7E ARSI R T B 200 squarkstol 72 AR 4TS AR BEE 7E 1 AN B HE 2 Y AR FEATLAS Z-
pealft HIE G, i (R s TR I EBOR 29114

o B E"nguino‘%% , squarksffi = B 21.4Te VAR AT DLTE PR IR ZE N i FE ATLAS
Z-peakitl HIE G .

o RATBIERIZHA AL LA HOORBR R 5, FIRE RN A5 Bpriss, oy i 19
ISR 5 ATLAS S 6 T MR S AW A

o )5, Hﬁﬁdrjz‘_ﬁﬁﬁﬁiﬁfm}’ ﬂqsquarksﬁﬁﬁiﬁﬁ%%ATLAS Z—peakﬁtﬂﬁ?ﬁﬁfuﬁ
BRI R AR SN X a], [ o B 1 AN 75 e T
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ST ARG/ INER PR AR LHC Run-l i BtZ-peak i H1ZE R

BribZ Ak, BATEHE T H T REW B LHC-8TeV ATLAS Z-peakif H i % i1 S 502
[i], fELHC-14TeV - FHRFEIRHAE S HFHE I LL, BeETTIRZ D34, DL EATR R E .
AR LHC-14TeV IR 4 52 B2 106 HIMEHL T, FoAT TR Blsquarks X 7 AL AELHC-14TeV |
DURR I I E L LHC-8TeV AR Kifitm, M st m AR . FIHLHC-14TeVER S
RN B IX e SR 0], W B RIS, A4 1% S50 2wk . RN AR,
e gluinoXf M, FELHC-14TeV _Fsquarks¥] 5525 5 4R CEEHERR) .
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LHC Run-TIJF¥AA &I R UL E0R T, (E& X AR S50 A1 45 T 7 1R 58
[FIPR . Gluino FBTEMHFRE] 1 1.4TeV, HIPIASquark )5 EHHEERF] 7 900GeV, Stop
(1 BT AR AR ) 1 700GeV, T Sbottom M5 & HEERE 7 650GeV, HL 55 80 FRALT 1) 5T
FEHHEBRF] 1300GeV, Slepton HIFTEHHEERE] 1 330GeV, (HiE TEEE, XLEHRREET)
FefE— 8 SR T e R, JF HARAESS 2 f B PR o BITLL, — BLIXSLAE T, X
LR 1] AT B KR 9855 -

N T R HIAFLEC S50 45 SO0 0 FRBAY (1 PR, BT 75 ZEdAT i R K 52 R
TSR, B BN FH WAL EN MR Y SE AR 45 R . H AT Fastlim 25 G MSModelS 25
A5 7] LA P2 A AR SRRV ], ELRAS BRHE X PR 2 B2 [A) (1) SR 56 PR ] o Fastlim
P2 A0 R FH A B R AT 2, SR S U, SRS S SR A g )
U E PR AT ELE o Fastlim #2575 G H — M S B EE AR &5 BAE N, 2R)5
H 24 H B RTLHC #2300 5 B IR Hil . SModelS #2763 5 Fastlim F2 7604 28 BLH
TER, (B ERAN T ZH] - T-ah 3R B 2% i8R A o 76 BRI 5 AH BLAE 0 R
FIi1H, Fastimf2 5G4 H B 45 R TS5, 1172 PR ) R 55 B FRORL T 75 T, SModelS F2/7
A7 F& A S2 56 3 M B8 4Tl FRATT V4 Fastlim F2 /5 B F1SModelS FEF AR T — R 41
TAE, AH153RATRE S s 43 23 2 H BTLHC 5256 R 08 FR 24025 A

B, CATRG KRR IEA T, W TR PRI R, A T AR ATLAS
Z-peakitt I R AN AR ReEpp — G4, G — qX3 — ¢xX§Z, Fastlim F2/FEAMSModelS 258
HABETHA H ATLHCSZ IR 45 At e s . B, 75 EMEAR 1) SR RIS Al . A
Ui, B, HMadGraph/MadEvent F=A42 751 Z IR S R RIS FF] . B4, HPythia
G > TR T4k . SRJE, 045 S AR 3 BRI 38 PSR L) T B Delphes ¥8 IIHRMI 5 24
N, Eet: FRE S5 50 B R AR IR T I B A K smear, FE T AN 25056 B fig B A A
FERIAEAL, b-jets tagging Flir #Ttagging MIAF . /5, FIFHCheckMATE X i £33
R RIS AU F I REAT 0. FIFHIXEEHOR, FRATHESRATLAS S250H R I Z-peak
HA T — R P TAE, ARk 1 anfar ) O s /N B FRAE T R Z-peak HE HE TSR .

ATLAS S8 H Rk & 1 Z-peak # HHIE G, AT LALE R /N AR R 3 DLRE . MEHE
M5, PR A FT RS quark T, #35¢ — qx8 — ¢V, RN 2K Br(G — ¢x3) ~ 100%
FBr(xy — qx¥) ~ 100%. FZIT100% 115 e A T B =40, 2R Phbino AE

71



LHC RUN-IXSUSY PR # UL &2 ATLAS Z-PEAKE H 775 5 (R 5%

LA R PhsinglinoyE o AEIXAEAIHEZE T, AT ARSquark X 7 £ 8T DA KA -5 Rt m]
PAHAF € (B B g, B Gluinof 7 (B R, fjHF AT PIACSquark K 7B, X9 R
RV S A R

L VEA TS AT AT, SR LA TR S58

o BIEATLAS F-#k2-6 Njets AR IR F E R AE R SIS PR, AE R/ NS R
it TP A Squark X AEHLEATI SR L PR Fn 22 P R ATLAS Z-peak IR, iz
ERE A OSNATENIE 7k Ca DS IV IS

o {EGluino Fi ¥ BT RN, FIMASquark ST —E 31.4 TeV 5987 LIE MR 22
W AR BEATLAS Z-peak %,

o 78 VLN BBETE rh 33 B AR S quark 72 2 LB A ORI ATLAS 7 peak
BHES, FIRHESNZEAE R Emss, Hy Fin, 4T S ATLAS S5 8 T4 7-peak
L R S 4 A A

o fJa, ML T Gluino, £ S /N X FRAR A A o i 5 AUSquark X7 A HL i i
FEATLAS Z-peak it H1iE RAFAE AL LS . 58—, RSB T FEARSN X B E 2. 5
= BRI AR BRI R

B, JFRSATLAS Z-peakil HiAH G TAERT, 75 H 215258 0 A R e
fECheckMATEFE P ALHT, FATHF K 77X L5, I HM 7L, S50iaire hmas R
W) BEAE£20% AP, [) B X AR AT 48 P 1% B Check MATEFRE P A0 H, [ BRIFIAT ) 2K
H .

JEEAR, MR T OHENLLEC B0 REIAB13TeV B3 B mMRE RS, BXTRRRL
TR AR 2 B e . — M, B RRRLT IS B TE500GeV i, LWLHC-8TeVig
AT BRI A AG =3 25 fiF. DAL, BRI ORAY R 0B HLLHC 7250 RERIE13TeV B Briz
RIS A AR F20m !, HIEFEF C4 SLHC-8TeVIBAT 45 RN ISR A L AL, I ELBE
FHR e BRI I B35 B 2 KIEda . e, FATARFE fELHC Run-TLEATH BRI
SRR T, B SRR L 1 R 4 1) B8 5 (1 BE AR o
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Misk A 7ECheckMATERRINETEY 547

LEMIRS

BT HATATLASE X =287 1 loose, mediumB! Fltight B, B4 7ECheckMATE
HSEI o X L6 H 1 XOAE T BRI KR, T A RO SR i 17 B0 B (p) TR B EREE () £ R
Ho [FINF, CheckMATEBRUCKH] 58 Fa IR & 254, RIFE T2 AR = /(A¢)?2 + (An)?
< 0.2 (WRIRTTALAA) TEE N, HARARZE R 7] 2 & 2 MR i/ T B [10.2% o 2 FRASE AL
(P& ATLASERMI A5, F54 CheckMATEMAL T DelphesH X} 54 HiL T 3l & 31T smear [ 7%
T T RO MSIRI 2811 5, CheckMATE X DelphestH BRI B 5015

pT: HATATLASE XK TAMZE, combined Msegment-tagged® . CheckMATESK
BT X P AT, 2 FRN “muonsCombined” A1 “muonsCombinedPlus” o [FI £, 5
FATLASHRI 24840, CheckMATEARAY T DelphesH % B #) o 7 5 B HE 4T smear 525 1M
ST AL CMSIR M 25 17 =, CheckMATESR F Delphes 71 ERTA ) 5125

jets: FEATLASTRINZSEIUNS, = MjetsH (172 B REAR AE EVIHYE B FECMSTRI 25
AU, U P AR TS B e CheckMATEH BRA HE M jets [ 5 A anti-kp BLIETA, 2
F F FastJet P2 PP A2 S B AG o ARAE P AR B, T LA — BB et M P45 IS B,
HNietl 277, jetARTESE(E BARES B i FH P 3R I

T-jets: T-jet A EIVEA T Er RIS, HrR 1 R RHER RIS E, 5HEA
HIHjet BB, IAIEZAjet #2H)E e r-jet o CheckMATEA =F 1% loose, medium Mtight,
EATR M pr I RREL . m-jet ISR Fanti-k, 5%, IFHBREAR = 0.4,

b-jets: b-jet 4 bR A BT S 8 A jet R B AR S L E S, ESNLEHRHAE, TN
BEEHERBMRGWES, BESPAGHHAE, SUINEMjet A5 H®RE 0. K
G, RE WARIRS A — E MR E Nb-jetse F AT UL FAT B I b-jet EE
FIREE, CheckMATE H 3 #8 82 % 78 MRS Se 52 H) b-jet ML

REMERERE B BARZE AT EIELEMNERERE S, (H/2CheckMATE
HR AL T IR E(E S, P AT DA (IR A . IX e B AT DU T B AT 2 I R S AR AR R R
[Fljet B A SHIE S

BRI S : CheckMATERMEE [ RGBSR, H 7 mT AT A INRE B 2510 E5E, F P HRE 2
BRHATRE B HE, BUEIEFE LA RE s bRt BB DRI i, B, H P EiE R

73



LHC RUN-IXSUSY PR # UL &2 ATLAS Z-PEAKE H 775 5 (R 5%

€ BRI R sh E A bR B, B0E, A SRR T IR R s L b e FR

KB : CheckMATER S T R8P W Rivet T i3, HE T LU FRERE R 5
B RME L FE S EU R, X B RS REAT “ I Y87 o XA “ I IR R AEATLAS 7>
Href, ERAECMS MR OCER A, B fade 7R g A AR

Ml T L
2.IBHFLE

M3, 20, 20, WOOR, i) i B, Mo, T SEAGIR PRI T, B34 R
PRI BN T 31 /152 A TR A . 5E SON,

MIQ“ = ngnvis + 2prgu’ss(1 - COSA¢) (Al)

Horpr, pT R ] WAL T BB I ST RORL, I e BIBUR RIZ AT BLBIEAN o minwis FpE,
73 AR AN T AR T (SRR [ SR L . A ANAT WA KL A1 AT WA AR 11
[ Bl K A

M3 TSR E WS TR A, BIW=E — 2oy, BRI AT U2 T
i

My 3 FIX PRI, A WA B B 2 AT WK ARL T, R M AN
AE PR R BPRL T A BT R 0 T & AN AT KL, IF e AR STRARIR], SR A i R %
PEWRSS, Mo th, &R B AR Z RS K BT &, B R/AME.

Mra(my) = 752-53,#?1%25,2:?%53 (maX{MT(ﬁripa?st,l%mx)a MT(?;’?%iSS,Q;mX)}) (A.2)
Hor, pT R WARZHR T MR she, HH T A2 TN E . m, AR WKL (¥
JFUR, eI AR AR K, T LA

MY BB 5 T X 5y & stopBE A8 B TR 58 AR T WKL T (¥ S48 SARUERE AL 19 5%, &
&M W AR, T ARSI, BIFEA =M Mb-jet FEA BT . B

HAtrREMTIE wiE, —RERELMMEMR AR TIRELRER T, AT
WS Mp, 53— 5B BRI WSk TR E, SRt 5 My,

Mir=p S . (max{Mr(Fy, + P1 P iss,ii M)y Mr(F 5,5 Viniss o mw) HA-3)
Hrb, DL bjets BRI E, PTRR THIRIAZE . B, b-jetsH PR & #E i 2
i, BBIME.
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Mer™ . Mp#ELorentz-boosts (boost$8 [ KL T-7E 5N 7 [ (I SR B, Hodth 77 1) 1)
BENFEART] DLZRS) AR, BRI, A N 2R R Eboost AR, B, A
- LEREAL I PN BHAR [R]85 Mlboost AR R R /N e 5 MrAH ., FRATTE LR — AN E 8 Mo,

MZy =m?+mi+2ETEN + 5T 71 (A.4)
HAopageRE = \/m? + | P72 2R Mo & )T N 28 R Blboost AN FELHC I,
K%Eg?‘ﬂ%ﬁ%ﬁf HB 2 — 5 R 1 1 AR S RN RS B SE A Ml boost .
Mor, MMcr, 2, 7553 M) A Ea it (i A o, RATHE Mo A B AT P 450 iR VR4
S B PIAE R  E (ﬁiﬂ?ﬂ?r” ), MR H TSRS R BN Gridhp ™)

T
o m (77 0) T
i EJT‘Q T (PE<TT) (45)
SR DT RS RO A B TN DA X Mor i — 4,
Mor, = mi+mb+2 (BB + 9175
Mcer, = m%+m§+2( T“ES“JF?lT”-?QT”) (A.6)
(A7)
HHISIHL, 58 40l 4 R SN,
B =y fmd | B[
B = (w2 [B0] (A8)

WWHEEHSEMor, » FONEEYIZRS R K27 Mlboost A& AL
ar[d@]: QCDZjets KA WWHAMHER T 52—, WRIEANjet RYERM 2], A4
ZRE Ziets+ BN T KRR BT, MERESHYWEKIAUES . v T B EX MG
KA, BATIINE Ear, XTTXWjetsH ], & HIE SN,
ET
o = - (Ag)

/E\ZE{JE]:C =min{ET,ET}, M, 7&K jets S48 RO AR [ o =

J10 772

2 2 2 2 2 2
- (3251) - () (z) a10)
i=1 i=1 i=1
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T BT EE R W etsFHF], ar = 0.5, (HRUURIA—Djet RPWME], arEHS
FEAR

or = Hr — AHr (A.11)
2 H2 HT% miss
o
Njet
- Y
=1
Njet
HT,miss = - Z ?3; (A12)
i=1

AHop & 38 1 F 5 i A B K jets 2 KT P AN Dyjets FUEE K, IX PN Dyjets R AE) S A Sl 1T 4T
P AT R jetsREAL 0 M 4L, B HoRZI L, SREBNXFER AL, BMERAH BRD

Razor@: )5, /AR “vazor”, ‘B FHTIXFEMHEG], BI—XbHT0E 1 5 (R 1
A, A AR B A WA — DT W B, sbottomXf 4, %
Fsbottom ¥ AL NJEZ T AT WA neutralino. & > “4ERH,

Mg = (Tl +[Fal)? — 5 +p3)?
\/pmzss pl +p2 ?%zss ?T + ?T

M7 =

(A.13)

MpAER YIRS S AR LT BV, MPAREE 1 B IR sh AR BT ELAE Y,

MR
R=3r (A.14)

FrE R R ~ 050U B0 FRAEREAL T, My MIRESSGIE TR BrLL, BBt B
MR R BRI A

3.0 E

FERIR A IEREZERN— P2, RN AATLASS 5 7 HT 8% CMS L4
I HTHR AL 2 A — 8. ATLASERCMSSEE 73 i & 7E AL LAY N, 45 H AN [R] T &3 ot
RIS, IF AR BRI S& A, #2n th 7R IRk o by, FRA T I AN i
R, AR TR &5 R Seia o dr b I A — P R A LI .

N T ARG IR AT BE AT B, CheckMATE NFA T T AR : countSignalEvent
FlcountCutflowEvent o 1X P> bR %08 BIFRATTZEAR LIS 5 DX 4B BN FIWT 2640, e
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T FBIE . CheckMATER 273 Al 7 A0 3 %A FIWT 26 A T A3 OB B Se . Bk
FME T XA AR s SR SO

4.8kt

CheckMATE 7 — N ERHER, A DL SEH B STk i) 1 80 ERR . & 22 DABRHERE
R 5 CRFSAHRLR R 2D FISREUIME, VRN ANSEL. 1335615 EIRJS, CheckMATE
TOBLADL A 45 R 5 e LA, R T o AR R R S B TR

ST IUAFHS2 36 04T, FRATVIRZS 5 FIIE bR R S5 B, (B2, QR BATE I
3T AT ZEH ] CheckMATEAS 1175 5o A FH CheckMATEf THE S HI 75, 54
F CheckMATERAUE 5 I EAR L. 75 EE R, X T RS eR AR R 1 SO R, AT
TEARZHH], TRPIMBHX LR, KRG HE TN RS 2w Rir e s —
o VR TTVE, — ORI A AT B H— b e, BRS04 SR A
.

5.7~ 151

{ECheckMATE H 3% bin XA, NiZA Al $i4T 3L AF AnalysisManager, WREH, i
A {ECheckMATE H 3% Fig17,
make AnalysisManager
A, BATAIHAT O,
./ bin/AnalysisManager

BT SR E B

Ia 3!
What would you like to do?

—(1)ist all analyses,
a)dd a new analysis to CheckMATE

—(a)
—(e)dit analysis information
—(r)

r)emove an analysis from CheckMATE
[AS =

DUONEAT X LA 0 04, B LAIESE “a” o —IFaR, AR 2424 “Name” 1 “Email”
FE R, DAEAE & [R5

=
‘ 1. General Information to build analysis

—
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Your Name ( to declare the analysis author):
myname

Your Email:

myemail@gmail . com
[AS |

ZJ5 s FATRME “ Analysis Name”, PAAKTE IR, HA, “ Analysis Name” HHANGE H
S, BIONEZ JEWH BSR4 T . X B, BATLAATLAS/ #r T3 41,

Ia N
Analysis Name:

atlas_conf_2013.047X
Description ( short, one line ):

ATLAS, 0 lepton 4+ 2—6 jets 4+ etmiss

Description ( long, multiple lines, finish with empty line ):
ATLAS
ATLAS-CONF-2013—-047
0 lepton, 2—6 jets , etmiss
sqrt (s) = 8 TeV
int (L) = 20.3 fb —1
S |
Hrb, “atlas_conf 2013.047X” HREHIN “X” MIREKZ, 8% A CheckMATEH £ 43 43 #7
“atlas_conf 2013.047” PPR. 4, WERSRE, ESHAIZ FERTEY.

=

S
Luminosity ( in fb"—1 ):
20.3
S |
CheckMATERE— P &R A TZ IR “ control region”, fi] B L, FRATX HAERIN,
Ia N
Do you plan to implement control region [...]
n
S |

BUAE, BRATAINE 2 (105 /00 TG MG HME 2. BN “f5 5 X107, ATLASSY
HrE s ST A LB S X, FRiCNCA-E”, HA e 5 X it — 23 A L(oose)
A, M(edium) 8 835 T (ight) &Y .

Ia N
‘ List all signal regions [...] ’
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AL
AM
BM
BT
M
cr
D

EL
EM

ET
S |

TR EINE S X 24 , 7ECheck MATE B 486 H SCA R, (545 X3kl 4% 7 )
Wi SEFTHEFF (R . $53, Check MATEW ] 1A 12 5 ANE R IR AL 5, ATLAS/ T2
2RO T ARHERITE T o, A IRAT TR “y 7,

=
=4

Is the SM expectation B known? [(y)es, (n)o]

y
S |

WAL, ARG 5 XA s il 2 i) H 518 (BRid Hobs), I & (FRid Abke),
VLI INTS S IANH € 2 (BRid Nbkg_err) o “obs+bkg+bkg_err” I & RHME 5 X 15
WA HIE R, (A SR 0 R B bkg err, MR HIFRAL T RGRE (Frid
Nbkg_err_sys) MGiiHiR 7 (brid Nbkg_err_stat) , A4 X FATH “bkg_err_sys+bkg_err_stat”
BAR “bkgerr” BIRT o A, SEER 73 PR (AR Z R AR E L, #5310 Jbkg_errp (fR
47 B Fbkg errm (R “-7 IUEE4Y), FRATILI R A “bkg_errp+bkg_errm” AL EF
“bkg_err” BIA],
ATLAS/ S da 25 e () “obs+bkg+bkg_err” HIZLA, BIHIRATE S

[ List all categories you want to supply (one per line) ]
obs
bkg
bkg_err
The set of information you entered is wvalid.

S /|
HoA1, “The set of information you entered is valid” HIRIRATT, CheckMATE H ZhAs 2 FH 7 1)
RPBERBE, WRAEHE, tin H %N T obsflbkg, TIE SR EHMN . IAERNIR
szt 2 Hr T 3R gt i BRI S
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AL
obs:
5333
bkg:
4700
bkg_err:
500
S950bs and S95exp values are calculated internally
AM
obs:
135
bkg:
122
bkg_err:
18

(]

S |
CheckMATEARYE FH 7 #RALE B, BHIINEANME 5 Xt FE 618 IR “S950bs”
“S95exp” o T I4E G5 L6 o M T2, Hh 5 LR — 50, (B — 25 5o 3 xR 2
SRR, B O L BA T L S 55 225, CheckMATE R 85 5256 /0% F 1113 51
W EAIR GBS R T B4 S8l 7 %, (R SR i A TR X
SRR .

PUE, VNI 5256 4 S %A S AR M AL BAR 2, A i sle WL, AT T AN
HIATLAS > B WSSk (S A0 S8 TR 7o BRI, FRATTA 75 R e A 15 B I 5 45
F,

Ia N
3.1: Miscellaneous

To which experiment does the analysis correspond? [(A)TLAS, (C)MS]
A

3.2: Electron Isolation

Do you need any particular isolation criterion? [(y)es, (n)o]

n
3.3: Muon Isolation
Do you need any particular isolation criterion? [(y)es, (n)o]
n

3.4: Photon Isolation

Do you need any particular isolation criterion? [(y)es, (n)o]
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“ )

Hrr, “particular isolation criterion” B5 7 T CheckMATEH ERINK A T — R Pk 1R B 254,
X SE L EORIUE TSR 2 A RS RIS, S HN RAPE TR, S0
S double-counting.

A, T CE S jet MR IR A3 BADLE 1

5
3.5: Jets
Which dR cone radius do you want to use for the FastJet algorithm?
0.4
What is the minimum pt of a jet? [in GeV]
20
Do you need a separate, extra type of jet? [(y)es, (n)o]
n
=

Fr1, “a separate, extra type of jet” ¥R, FEFLESLER/rHrrh, AIERFAH—F T &
(ARME B/ Npe) K jets, TTREEA HAM TR MPHEZMITE, MATATERE “y”. H
FEATLASH M I eh U —Ffjet M T 58, BATERE T “n”. BT RBATEE SGb-jetsH
SR SRS B, Z ATERATE I T CheckMATEM i b-jets BAYRK, HBRBERE T
R R 0 g R P A b-jet AR . BRILZ 4h, “more b tags” 5 “extra type of jet” H T2
LB E . FIATLAS/ M b, R et

Do you want to use b—tagging? [(y)es, (n)o] ]
y
b—tagging 1:
What is the signal efficiency to tag a b—jet? [in %]
70
Do you need more b tags? [(y)es, (n)o]
n
Do you want to use tau—tagging? [(y)es, (n)o]
n
[AS =

T, ST BT, D6 T R AME B BRI 2R B S B0k B T4 5E e CheckMATE
e NIUE R, BRI INERT] .

Ia o)
— Variable values saved in

<CM>/CheckMATE—1.2.2/data/atlas_conf_2013_047X _var. j

— Created source file
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<CM>/CheckMATE—1.2.2/ tools /analysis/src/atlas_conf_2013_.047X . cc
— Created header file
<CM>/CheckMATE—1.2.2/ tools /analysis/include/atlas_conf_2013_.047X .h
— Updated Makefile
— Updated main source main. cc
— Reference file created

— List of analyses updated
[AS =

Horp, SR T BRATEHAE RO AU B, “atlas_conf 2013.047X.cc” EBEONE K] —AS,
“< CM >" &7~ T CheckMATE H) 2235 H %
BB RAAE CheckMATE £ B 3 T84T,

autoreconf && ./configure && make

{F SIS I C++ 3 0] LLIE #4038, “autorecont” iz F A2 A N CheckMATEF| H T auto
makefile T. 2 il{f T MakeFile XX ff

AnalysisManager F T-USCEE — S84l B (5 B . R BRI B AS A5 (5 5 X3 L 1)
SR BUE, BATES “atlas_conf 2013_047X.cc” RIS . FTHSCM, FRATE 2
CEfs T RFHELE, B =D&k

initialize(): fE3CfF—ITARHARA, H TR BRI, TN E 2 /G
Bo X5 T AnalysisManager (R B 1945 2., i 1 AR AR 2R

#include 7 atlas_conf_2013_.047X .h”

// AUTHOR: myname

// EMAIL: myemail@gmail.com

void Atlas_conf_2013_047x::initialize () {
setAnalysisName (” atlas_conf_2013_.047X")

”

b

setInformation (
"4 _ATLAS\n”
74 _ATLAS-CONF—2013 —047\n”
"#.0_lepton , _.2—6_jets ,_etmiss\n”
"#osqrt (s).=.8.TeV\n”
"4 int (L) .=_20.3_fb"—1\n”
)

setLuminosity (20.3% units ::INVFB);

ignore ("towers” );
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ignore (" tracks”);
bookSignalRegions (7 AL;AM;BM;BT;CM;CT;D; EL;EM;ET;” );
}

o, setInformation B HLIIAE FI /2 2 BE UL B A5 2., set AnalysisName R 51 I/ F A2 46 B
B CheckMATEHR H SCAF A S 4 . setLuminosity B 51 FH 2 R B2, Bk
HBNE T E . ignore B BAIKE R N T WA THER B, HZMHFRENER. RT
AR RERE “tower”, IXPHEAMEURAEE B, 8 BISLI /b P A R IX L AE B
Rl CheckMATEERIA ZHBEIX P EE4-E B, tHAE UL, 7EEEEDelphes ¥ i SCAFRS, B
Felid “towers” Fl “tracks” XS REHE . #J5, bookSignalRegions bk £ (1 1F FH 2
FHES Xk, FHRES XESELS RO (54 N signal.dat) FHIL, F+ HATH
F-countSignalEvent B 3L I A S % bookCutflowRegions B %1 5 H AR«

analyze(): analyzeBR$UE /3 HHACES A% O EB 9> o XFFAE N, analyze bR ECHR 1 1A
=, 3t BF 2 SE B I —AME 5 XA DTk, B HERR XA FHl . 2 TR E AL
FEAE I BR B P AR S ATTLAS 5256 40 b 0 4 55 A0 3% (4 A

finalize(): TEAIBPATLE R Z AR, F TR Einitial R 40 H 5 B RO4RER, DAR
% AT Einitial bR 250 FTHF 1) SCHF4E

Aanalyze 5 3R DAL ARAD, 55—25, WIRIATLASSES o0 AT b R A A

o Vi RIEAHE AT T, AN pr > 10GeV EAL|n| < 2.47
o HFAL T EARE AN - PR F 24 AN w15 [RIB pr > 10GeVEA A |n| < 2.4
e pr > 130GeVFII[n| < 2.47, (HARMLFELIT < |n| < L2XIHEPET
e pr > 20GeV[EHf|n| < 2.8Mjets
ATLASS 36 o TN SR (X SR 2, S CheckMATER BRIAFEAA, & H 5 2R

filterPhaseSpace K £ i1 12 2 22 W B AT
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void Atlas_conf_2013_047::analyze() {

missingET—>addMuons (muonsCombined ) ;

electronsLoose = filterPhaseSpace (electronsLoose, 10., —2.47, 2.47);
muonsCombined = filterPhaseSpace (muonsCombined, 10., —2.4, 2.4);
jets = filterPhaseSpace (jets, 20., —2.8, 2.8);

photons = filterPhaseSpace (photons, 130., —2.47, 2.47, true);

“missingET->addMuons(muonsCombined) ” /& CheckMATEER N AN, [FJYTECheckMATE
A Delphesidt B, ERBEEITEPERANNEE L THITTHR. BB HfilterPhaseSpace ' S
“true” RARAMEHEL.37 < |n| < 1.52X K.

g, BATEBRESZRS, UlSdouble-counting. ATLAS;'_E'QJ@@\*E[E} HRER,

o TEHLT B AR(et, ) < 02751 P [Mjets, 7 B4 bR
o {Ejets/ AR, jet) < 0.4 N AL T BT GBRiEHN “17), F M EER

X BEFE SR 7E CheckMATE PR & &2 S2HL, HFH R iﬁ(overlapRemoval ,

jets = overlapRemoval(jets , electronsLoose, 0.2);
electronsLoose = overlapRemoval(electronsLoose, jets, 0.4);
muonsCombined = overlapRemoval (muonsCombined, jets, 0.4);

i BE R, UONTEDelphes 3 BB, FLTARA 2 4 A Njets, AL, 25253
11 ZE LB Dyjets.

iR T RSN RN ERMERE SRS, BT AAE A FH2 L ik
PEbRHE . ATLASSZIG 537 T e BRI S0 A S 427 R “18” o7,

if (! photons.empty() || !electronsLoose.empty() || !muonsCombined.empty())

return;

Horb, AT A returnif A 45 Wanalyze bR AU EE 19 95T S5, AH 2 T-HEBR 71X A5

BUE, AR E 5155 X (WS H ik b2 (1) M. &%, Fra s
5 XIER BRI BEE K T160GeV, HHAREZRDEH M Njets: MkPrjet (Fap i
Ki¥ijet) K3 &K F130GeV, WAk Miet I M3 8 K F60GeV. CheckMATE H &
FIRERI TR S5 (object) #IAE G (member): PT, Fnktlashm, Ti&, LR ERIRE
Thk S«

84




Bt A 7ECheckMATE U INHT 70 AT

if (missingET—PT < 160.0)
return;
if(jets.size() < 2 || jets[0]—>PT < 130.0 || jets[l]—>PT < 60.0)

return;

17 : CheckMATE H [ “ vector ” AU G2 3% H AR REIPTHEF (1), L, jets[o]
(A 1) 2 B — 5 KT B Tjets[1] IR I Bh &, RIS

B, A WE S XL ER, ZRIIMEMBIE 5 SELF AR Sk B jets F 52 M #8 K
T°0.40 FIJYCheckMATE H & 14 ¥ T3 X 54 TLorentzVector ! (B /2ROOTHE X
(1125, CheckMATE SZHFROOTHE XA AR E0 B 2 P4(), A% H TLorentz Vector
I 71 B B DeltaPhi, 1R7 7 G HIAEK,

if (fabs(jets[0]—>P4().DeltaPhi(missingET—>P4())) < 0.4)
return;
if( fabs(jets[l]—>P4().DeltaPhi(missingET—>P4())) < 0.4)

return;

TERR], X “BE” jets, BIREAENE KT 40GeV Hjets, IBFH HARPRFI &0 WHEE =
Milljet(F17E, WA EERBAZIERIATERT0.4; H—5, WREIUAjet, FHLL
Nt FAE1E, WA EANSE R B &I AT ERT0.2:

std ::vector<Jet*> hardjets = filterPhaseSpace(jets, 40., —2.8, 2.8);
bool validThirdJet = (hardjets.size() < 3 ||
fabs (hardjets[2]—>P4 (). DeltaPhi(missingET—>P4())) > 0.4);
bool validMultiJet = validThirdJet ;
for (int j = 3; j < hardjets.size (); j++) {
if (fabs(jets[j]->P4().DeltaPhi(missingET—>P4())) < 0.2)
validMultiJet = false;

B9 Xt — R T ERBE R RE S E U Eme (NI ECAE, BLEAH HIEE
i, Hr=2RrAiljetsHKIBE BB, mepp (N;)A2& BTN R B K i jets IR AR [ 1) 2 A0
ERBEREREZ Ao mesy(incl) = Hy + Ems, REPES XK, NERFRKBE, T2,

double HT = 0.;
for(int j = 0; j < hardjets.size(); j++)
HT += hardjets[j]—>PT;

double mEffincl = HI' + missingET—>PT;
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double rEffHT = missingET—>PT/sqrt (HT);

double mEff2 = missingET—>PT + jets[0]—>PT + jets[1]—>PT;
double rEff2 = missingET—>PT/mE{{2;

double mEff3 = 0;
if (jets.size() >= 3)
mEff3 = mEff2 + jets[2]—>PT;
double rEff3 = 0;
if (jets.size() >= 3)
rEff3 = missingET—>PT/mEff3;

double mEff4 = 0;
if (jets.size() >= 4)
mEff4 = mEff3 + jets[3]—>PT;
double rEff4 = 0;
if (jets.size() >= 4)
rEff4 = missingET—>PT/mE{f4;

[...]

505, ATLASSZ 4 #7545 AR [ 2h B K F-60CeV Ijets % H » RIS B X
ijz:

int nSignalJets = filterPhaseSpace(jets, 60., —2.8, 2.8).size ();

A b3 X 2 A2 &, BATHAE SO BT &3S 5 XL b, R
758, WA B HcountSignal Event e 5% L F 1 6 AH L A5 -5 DX S ok, BIHE0in—

if (validThirdJet) {
if (nSignalJets >= 2 & rEff2 > 0.2 && mEffincl > 1000.)
countSignalEvent ("AL” );
if (nSignalJets >= 2 && rEffHT > 15. && mEffincl > 1600.)
countSignalEvent ("AM” );
if(nSignalJets >= 3 & rEff3 > 0.3 && mEffincl > 1800.)
countSignalEvent ("BM” );
if (nSignalJets >= 3 && rEff3 > 0.4 && mEffincl > 2200.)
countSignalEvent ("BT” );
}
if (validMultiJet) {
if(nSignalJets >= 4 && rEff4 > 0.25 && mEffincl > 1200.)
countSignalEvent ("CM” );
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if (nSignalJets >= 4 && rEff4 > 0.25 & mEffincl > 2200.)
countSignalEvent ("CI” );

if (nSignalJets >= 5 & rEff5 > 0.2 && mEffincl > 1600.)
countSignalEvent ("D” );

if (nSignalJets >= 6 && rEff6 > 0.15 && mEffincl > 1000.)
countSignalEvent ("EL” );

if(nSignalJets >= 6 && rEff6 > 0.2 && mEffincl > 1200.)
countSignalEvent ("EM” );

if (nSignalJets >= 6 && rEff6 > 0.25 && mEffincl > 1500.)
countSignalEvent ("ET” );

£, Hanalyze bR B IS 2 2858 i, WAL S (B A) .
SERE AT A

void Atlas_conf_2013_047::analyze() {

missingET —>addMuons (muonsCombined ) ;

electronsLoose = filterPhaseSpace (electronsLoose, 10., —2.47, 2.47);
muonsCombined = filterPhaseSpace (muonsCombined, 10., —2.4, 2.4);
jets = filterPhaseSpace (jets, 20., —2.8, 2.8);

photons = filterPhaseSpace (photons, 130., —2.47, 2.47, true);

jets = overlapRemoval(jets , electronsLoose, 0.2);

electronsLoose = overlapRemoval(electronsLoose, jets, 0.4);

muonsCombined = overlapRemoval (muonsCombined, jets, 0.4);

if (! photons.empty() || !electronsLoose.empty() || !muonsCombined.empty())

return;

if (missingET—PT < 160.0)
return;
if(jets.size() < 2 || jets[0]—>PT < 130 || jets[1l]->PT < 60)

return;

if (fabs(jets[0]—>P4().DeltaPhi(missingET—>P4())) < 0.4)

return;
if( fabs(jets[l]—>P4().DeltaPhi(missingET—>P4())) < 0.4)
return;
std :: vector<Jetx> hardjets = filterPhaseSpace (jets, 40., —2.8, 2.8);

bool validThirdJet = (hardjets.size() < 3 ||
fabs (hardjets[2]—>P4(). DeltaPhi(missingET—>P4())) > 0.4);
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bool validMultiJet = validThirdJet ;

for (int j = 3; j < hardjets.size (); j++) {
if (fabs(jets[j]->P4().DeltaPhi(missingET—>P4())) < 0.2)
validMultiJet = false;

double HT = 0.;

for(int j = 0; j < hardjets.size(); j++)
HT += hardjets [j]—>PT;

double mEffincl = HT + missingET—>PT;

double mEff2 = missingET—>PT + jets[0]—>PT + jets[1]—>PT;
double rEff2 = missingET—>PT/mE{{2;

double mEff3 = 0;
if (jets.size() >= 3)
mEff3 = mEff2 + jets[2]—>PT;
double rEff3 = 0;
if (jets.size() >= 3)
rEff3 = missingET—>PT/mE{f3;

double mEff4 = 0;
if (jets.size() >= 4)
mEff4 = mEff3 + jets[3]—>PT;
double rEff4 = 0;
if (jets.size() >= 4)
rEff4 = missingET—>PT/mE{f4;

double mEff5 = 0;
if (jets.size() >= 5)
mEff5 = mEff4 + jets[4]—>PT;
double rEff5 = 0;
if (jets.size() >= 5)
rEff5 = missingET—>PT/mEff5;

double mEff6 = 0;
if (jets.size() >= 6)
mEff6 = mEff5 4+ jets[5]—>PT;
double rEff6 = 0;
if (jets.size() >= 6)
rEff6 = missingET—>PT/mEff6;
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double rEffHT = missingET—>PT/sqrt (HT);

if (validThirdJet) {

if(nSignalJets >= 2 & rEff2 > 0.2 && mEffincl > 1000.)

countSignalEvent ("AL” );

if (nSignalJets >= 2 && rEffHT > 15. && mEffincl > 1600.)

countSignalEvent ("AM” );

if (nSignalJets >= 3 && rEff3 > 0.3 && mEffincl > 1800.)

countSignalEvent ("BM” );
if (nSignalJets >= 3 && rEff3
countSignalEvent ("BT” );
}
if (validMultiJet) {
if(nSignalJets >= 4 && rEff4
countSignalEvent ("CM” );
if(nSignalJets >= 4 & rEff4
countSignalEvent ("CT” );
if (nSignalJets >= 5 && rEff5
countSignalEvent ("D”);
if(nSignalJets >= 6 && rEff6
countSignalEvent ("EL” );
if (nSignalJets >= 6 && rEff6
countSignalEvent ("EM” );
if(nSignalJets >= 6 && rEff6
countSignalEvent ("ET” );

.4 && mEffincl > 2200.)

.25 && mEffincl > 1200.)

.25 && mEffincl > 2200.)

.2 && mEffincl > 1600.)

.15 && mEffincl > 1000.)

.2 && mEffincl > 1200.)

.25 && mEffincl > 1500.)
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