
#/RHPRNCOE/�PH�TJ/�/&7/=�TCU�M/9TPO�TR3II/R�
CT�TJ/�740�3O�<UO��

/&7/=�&CU�&R3II/R�=YST/N

&CU�&R3II/R�8/OU�3O�<UO��

/&7/=�&CU�&R3II/R�=YST/N

*PSJ3J3RP�=J3NPICNC��ACS/FC ?O3V/RS3TY��6C9CO��PO�D/JCMH�PH�TJ/�/&7/=�0PMMCDPRCT3PO
(TJ�740#�#PST/R�=/SS3PO��#U/DMC��8/@3EP��8CY��
ST���	
��

≈

Ra
te

Processing time

L1 Topo

Trigger tower

L1DR
+Overlap

L1Tau:E"+Isolation
L1Jet : E"

dR<2.8

Jet Not overlap
with 2Taus

τ τ

L1 Calorimeter 
(+ Topological selection)

~25ns ~1s
L1

Topo-clustering

HLT Pre-selection HLT offline-like selection

"# cut
(Calo TES)

HLT

Precision track, "#+ BDT ID

1 ≤N(core tracks)≤ 3
N(isolation tracks)≤ 1

Track cut

Track, "#
and ID

Fast track Finding
(FTF)

Combined
trigger

AJCT�3S�C�TCU�M/9TPO-

=P9J3ST3ECT/F�"HHM3O/�&CU�</EPOTRUET3PO

• 'VEG7�0PEWWM2MGEXMSR���0LEVKIH��0SRZIVWMSR���WSPEXMSR�ERH�3E7I�XVEG7W
• �HIRXM2MGEXMSR����T�ZW�$01�NIX��T�ZW�$01�NIX
• 1IGEE 0PEWWM2MGEXMSR ��QSHIW����TBR	B+
���,+����TBR	B+
�,+��
• 2PIGXVSR�@IXS����T�XEY�ZW�2PIGXVSR�
• 2RIVKE�0EPMFVEXMSR���0EPS�FEWIH�IRIVKE�WGEPI�SV�=IKVIWWMSR�2SV�'VYI�"#

• 8IZIP�����5EVHCEVI�WEWXIQ�YWMRK�GEPSVMQIXIV�XSCIV
0SVI	2!�G���5.1�G���ERH �WSPEXMSR	&G&��G���IRIVKE�
'LI�QEDMQYQ�EPPSCIH�IRIVKE�MR�XLI�MWSPEXMSR�VMRK�
I�K����WS≤	≤(�4I@�-�GSVI+��	�
�4I@
8��'STSPSKMGEP�'VMKKIV�GER�WYTTVIWW�XLI�VEXI�FE�XSTSPSKMGEP�GVMXIVME�

'VMKKIV "# XLVIWLSPHW�MR�4I@
8� 58'

=3OIM/�TCU 
		 
�	
13�TCU 	���	 �	��)	
13�TCU�L/T
W�7
TP9P


�5���	5
F<+��)�����L/T	 ������

&CU�/ 
�5��
�5�/	�����L/T	 ����
(�/	
&CU�µ 
�5��
	�%	�����L/T	 ����
�%	

13�TCU�E"&'(( 
�5��	��	�E"&'((	 �����	���	�E"&'((	

'EK � #VSFI
#/RHPRNCOE/�PH�&CU�&R3II/R�3O�<UO��

10 20 30 40 50 60
< number of pileup interactions >

0

0.2

0.4

0.6

0.8

1

Tr
ig

ge
r E

ffi
ci

en
cy

Level 1
HLT tau25 medium RNN
HLT tau25 medium BDT (w/o Ntrack presel)
HLT tau25 medium BDT (w/ Ntrack presel)

ATLAS Simulation Preliminary  = 13 TeVs

 > 30 GeV
T

1-prong tau, p

0 50 100 150 200 250 300
 [GeV]

T
offline tau p

0

0.2

0.4

0.6

0.8

1

Tr
ig

ge
r E

ffi
ci

en
cy

Level 1
HLT tau25 medium RNN
HLT tau25 medium BDT (w/o Ntrack presel)
HLT tau25 medium BDT (w/ Ntrack presel)

ATLAS Simulation Preliminary  = 13 TeVs

3-prong tau

5N9RPV/N/OT�PH�47&�CMIPR3TJN�3O��	
)

Ef
fic

ie
nc

y

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6 tt®MC Z
MC stat. error
Data 2016
Data syst. error
Data stat. + sys. error

ATLAS Preliminary
-1 = 13 TeV, 33 fbs

 , 1-pronghadtµt®Z
HLT tau25 medium trigger

 [GeV]
T

Offline tau p
30 40 50 60 70 100 200 300

Da
ta

/e
xp

.

0.5

1

1.5

Ef
fic

ie
nc

y

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6 tMC t
MC stat. error
Data 2016
Data sys. error
Data stat. + sys. error

ATLAS Preliminary
-1 = 13 TeV, 33 fbs

 , 1-prongtt
HLT tau160 medium trigger

 [GeV]
T

Offline tau p
160 180 200 220 240 260 280 300

Da
ta

/e
xp

.

0.5

1

1.5

) [GeV]had-vist (
T
p

50 100 150 200 250

) r
es

ol
ut

io
n 

[%
]

ha
d-

vi
s

t ( Tp

5

10

15

20

Baseline
BRT

ATLAS Preliminary
Simulation

'LI�MRI22MGMIRGE�S2�XLI�:XVEG7 TVIWIPIGXMSR�EX�LMKL�TMPIYT�MW�HYI�
XS�XLI�PEVKIV�RYQFIV�S2�2E7I�XVEG7W�VIGSRWXVYGXIH�2VSQ�VERHSQ�
LMXW�EPMKRQIRX�MR�XLI�MRRIV�HIXIGXSV��:IC�XVMKKIVW�VIHYGI�XLI�
MRI22MGMIRGMIW�EX�LMKL�TMPIYT�
.X�LMKL�"#��=::�XVMKKIV�PSSWIW�XLI�VI=YMVIQIRX S2 :XVEG7��ERH�
=::��1W�EVI�XVEMRIH�2SV�
� ERH���TVSRK�XEY�XSS����

#VMQEVE�XEY�XVMKKIVW�MR�=YR��

0STMRK CMXL TMPIYT�ERH�5MKL�)* STXMQMFEXMSR

:IC�'EY�'VMKKIV�QIRY MR �
�)
� /1'��1�	C	S�:XVEG7 TVIWIP���'LI�XVEG7�QYPXMTPMGMXE�VI=YMVIQIRX�MW�SRPE�
ETTPMIH�XS�XVEG7W�2VSQ�TVIGMWMSR�XVEG7MRK�VIGSRWXVYGXIH�EX�E�PEXIV�58'�WXEKI

AJY�3S�TJ/�TCU�M/9TPO�3N9PRTCOT-

#RPS9/ET�HPR�<UO��

'LI�LIEZMIWX�VH�KIRIVEXMSR�PITXSR
&+ = 1.777*+,, ./ = 871&,

1ecays ∶ / → 9:,:+ 35% , / → ℎ?@ABC D + :+ 65%
8ITXSRMG�HIGEEW�EVI�VIGSRWXVYGXIH�EW�TVSQTX�PMKLX�PITXSR
@SGEFYPEVE�-�850��
XEY�+ LEHVSRMG�XEY�+�XLI�GSPPIGXMSR�S2�π± ?C@ π.(→ γJ)

� /='�GEPMFVEXMSR�ERH�=::��1�XVMKKIV���
/SSWXIH�=IKVIWWMSR�'VII�2SV�IRIVKE�GEPMFVEXMSR�ERH�
=IGYVVIRX�:IYVEP�:IXCSV7�EPKSVMXLQ�2SV�XEY�
MHIRXM2MGEXMSR�EVI�QSVI�WMQMPEV�XS�S22PMRI�XEY�
2RIVKE�VIWSPYXMSR�CMXL�/='�LEW�E�FMK�
MQTVSZIQIRX�EX�PSC�"#��=::��1�TVSZMHIW�MRGVIEWIH�
NIX�VINIGXMSR�GSQTEVIH�XS�/1'��1�
'LI�� 58'W�LEZI�GSQTEVEFPI�XVMKKIV�VEXI�

• 5MKL�8IZIP�'VMKKIV���>S2XCEVI�WEWXIQ�WMQMPEV�XS�S22PMRI
"# GYX��XVEG7�WIPIGXMSR�MR���WXEKIW�ERH�/1'�MHIRXM2MGEXMSR

</H/R/OE/
&J/ /&7/= 0PMMCDPRCT3PO� &J/ /&7/= &CU &R3II/R 3O <UO �� /&7/=�0"93��	
(�	�

&J/ /&7/= 0PMMCDPRCT3PO� 8/CSUR/N/OT PH TJ/ TCU M/9TPO R/EPOSTRUET3PO COF 3F/OT3H3ECT3PO 9/RHPRNCOE/ 3O TJ/ /&7/= /@9/R3N/OT US3OI 99 EPMM3S3POS CT D,
� &/@� /&7/=�0"93��	
(�	��

/012

3
9RPD/

TCI

D

'EY�PITXSRW�TPEE�ER�MQTSVXERX�VSPI�MR�XLI�>XERHEVH�!SHIP�QIEWYVIQIRXW��
IWTIGMEPPE�CY7ECE�GSYTPMRK�ERH�WIEVGLIW�2SV�TLEWMGW�/IESRH�XLI�>XERHEVH�
!SHIP�MR XLI .'8.>�IDTIVMQIRX

5B5SPMCT3PO�EUT�.�7
��E"&'((B83SS3OI�&RCOSV/RS/�2O/RIY

3'7�TVSGIWWSV�VIGIMZIW�HEXE 2VSQ�.'8.>�HIXIGXSV�2SV�EPP�IZIRXW�
EGGITXIH�FE�XLI 8� XVMKKIV EX �

7 IZIRXW��3'7�QE7IW�MX�TSWWMFPI�
XS�YWI�XVEG7�MR2SVQEXMSR�MR�58' EX�XLI�MRMXMEP�WXEKI��'LIR��CI�GER�
EHH�3'7�XVEG7�ERH�ZIVXID�MR2SVQEXMSR�XS�GYVVIRX�/='�ERH�/1'�
MRTYXW�	WMQMPEV�XS�S22PMRI�EPKSVMXLQ���

• 3EWX�'VEG7IV�5EVHCEVI�WEWXIQ	3'7�

>MKREXYVI���GEPSVMQIXIV�HITSWMX�CMXL�XLI�EWWSGMEXMSR�S2�XVEG7W�	��SV�TVSRK�

0YVVIRX�'EY�VIGSRWXVYGXMSR�YWIW�QERE�/SSWXIH�1IGMWMSR�'VII�EPKSVMXLQW�

• 'LI�MQTVSZIQIRX�S2�IRIVKE�VIWSPYXMSR�EX�8IZIP���XVMKKIV
'VMKKIV�VIEHSYX�WEWXIQ�CMPP FI YTKVEHIH�XS�WYTIV�GIPP�

2VSQ�XVMKKIV�XSCIV��'LMW�WEWXIQ�MQTVSZIW�XLI�
VIWSPYXMSR�ERH�I22MGMIRGE�2SV�WIPIGXMRK�SFNIGXW��CLMPI�
IRLERGMRK�HMWGVMQMREXMSR�EKEMRWX�FEG7KVSYRHW�ERH�
2E7IW�CMXL�LMKL�MRWXERXERISYW�PYQMRSWMXE�

45 6 → ττ
9:-<=> ?5@

'VMKKIV�I22MGMIRGMIW�EVI�QIEWYVIH�FE�YWMRK
L → ττ → µτA IZIRXW��'LI�HSQMRERX�FEG7KVSYRHW�EVI�
A�NIXW ERH�$01�QYPXM�NIXW�IZIRXW��CLIVI�E�NIX�MW�
QMW�MHIRXM2MIH�EW�XEY�GERHMHEXI��'LIWI�GSRXVMFYXMSRW�
EVI�IWXMQEXIH�XS�YWI�HEXE�HVMZIR�XIGLRM=YIW��
AI�IDXIRH�"# VERKI�FE�YWMRK�O ̅O IZIRXW�2SV�LMKL�"#�


