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METU	  Group	  par,cipa,on	  in	  CERN	  
experiments	  	  

•  1966-‐70	  Magne,c	  Moment	  of	  Lambda	  Hyperon	  
•  1976-‐80	  Inves,ga,on	  of	  Charm	  par,cles	  with	  
WBB	  neutrino	  beam	  (WA17)	  

•  1987-‐91	  UA8	  	  
•  1991-‐97	  Charm	  II	  (WA75),	  CHORUS	  (WA95)	  
•  1996-‐on	  LHC	  CMS	  	  
•  2000-‐on	  OPERA	  	  
•  2011-‐on	  AMS	  	  
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Outline	  
•  Physics	  measurements	  

–  Standard	  model	  studies	  
•  measurement	  of	  Z+jets	  
•  ϒ(1S)	  ϒ*(1S) àμ+μ-e+e-	  

–  Top	  quark	  studies	  
•  Asymmetry	  studies	  
•  Underlying	  event	  
measurements	  with	  cbar	  
events	  

–  BSM	  searches	  	  
•  SUSY	  
•  Data	  scou,ng	  
•  Black	  hole	  searches	  
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•  Service	  work	  
–  Central	  shies	  

•  DAQ	  
•  DCS	  
•  Trigger	  

–  HCAL	  Tasks	  within	  DPG	  group	  
•  L1	  TP	  Development	  
studies	  

•  HF	  calibra,on	  studies	  
with	  Z-‐>ee	  events	  	  

–  Tasks	  within	  TOP	  PAG	  group	  
	  

•  CESSAMag	  Project	  (FP7)	  
•  Studies	  on	  43Sc	  produc,on	  
	  
•  Phase	  II	  Upgrade	  and	  HL-‐LHC	  



Z+jets	  measurements	  

•  Our	  group	  was	  involved	  in	  8	  TeV	  
measurements	  of	  Z+jets	  cross	  sec,on	  
– Main	  contribu,on	  to	  mul,ple	  differen,al	  cross	  
sec,on	  measurements	  (CMS-‐PAS-‐SMP-‐14-‐009)	  

– Will	  be	  a	  part	  of	  combined	  Z+jets	  legacy	  paper	  
(SMP-‐14-‐013,	  PUB-‐Drae	  phase	  now,	  CWR	  soon)	  
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Z+	  jets	  measurements	  
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This	  study	  is	  first	  including	  forward	  jets	  
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From	  CMS-‐PAS-‐14-‐009	  
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ϒ(1S) ϒ*(1S) à µ+µ-e+e- 

•  Inves,gate	  the	  4-‐lepton	  final	  state	  consis,ng	  
of	  2-‐muon	  and	  2-‐electron	  in	  Υ(1S)Υ*(1S)	  
decays	  using	  the	  Run	  II	  data	  	  

•  To investigate 2μ2e channel,  we firstly 
validate dielectron mass spectra of Z boson 
and J/ψmeson 	  
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Very	  preliminary	  



ϒ(1S) ϒ*(1S) à µ+µ-e+e- 
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Very	  preliminary	  

o  Signal is fitted by Breit Wigner function 
o  Total PDF for signal +background 
o  Require both electrons with pT > 10 GeV 
o  Z peak is observed  ~90 GeV in [70,120] GeV 

o  Signal is fitted by Breit-Wigner and Crystal-Ball 
function 

o  Exponential fit for background 
o  Total PDF for signal+background 
o  J/ψ peak is observed  ~3 GeV in [2, 4.5] GeV 
o  No Electron (Energy) Correction applied yet.	  



cbar	  asymmetry	  studies	  
	  

•  Provide	  precise	  tests	  of	  the	  standard	  model	  	  
– SM	  makes	  specific	  predic,ons	  on	  asymmetries	  	  
– Test	  higher	  order	  QCD	  predic,ons	  	  

•  Useful	  in	  searches	  for	  new	  par,cles	  	  
•  Allow	  to	  measure	  some	  parameters	  of	  the	  SM	  
and	  (new)	  par,cle	  proper,es.	  	  
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NEEDS	  ~100	  /o	  of	  data	  
for	  asymetry	  values	  of	  
7%	  (with	  DE>150	  GeV	  
and	  |ycj|>1.0)	  
Will	  need	  full	  Run	  II	  data	  
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Study	  of	  Underlying	  Event	  with	  c	  
CMS-‐PAS-‐TOP-‐15-‐017	  	  

à One	  important	  ingredient	  in	  simula,ons:	  the	  underlying	  event	  
(UE).	  

	  

à UE	   =	   the	   beam-‐beam	   remnants	   +	   the	  
Mul,ple	   Parton	   Interac,ons	   (MPI)	   that	  
accompany	  the	  hard	  scacering.	  	  

à	  Not	  fully	  described	  by	  pQCD.	  
	  à	  Relies	  on	  phenomenological	  models	  	  	  

	  	  	  	  	  	  	  	  	  	  	  	  whose	  parameters	  can	  be	  ”tuned”.	  
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à Using	  topological	  structure	  of	  hard	  hadron-‐hadron	  collisions,	  	  	  	  	  	  
	  	  	  	  	  the	  UE	  ac,vity	  in	  c	  events	  is	  studied.	  
	   	  àImportant	  to	  verify	  the	  “universality”	  of	  the	  UE	  tunes	  in	  	  	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  hard	  	  process	  events.	  

	  



Study	  of	  Underlying	  Event	  with	  c	  
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à c	  system	  	  is	  used	  as	  the	  leading	  	  object.	  

à UE	  regions	  described	  wrt	  the	  Δφ(ch,c)	  	  

à UE	  is	  measured	  @13	  TeV	  in	  lepton+jet	  	  
	  	  	  	  channel	  
	  
à Number	  of	  charged	  par,cles,	  Nch,	  	  
à scalar	  sum	  of	  charged	  par,cle	  transverse	  momenta,	  ΣpTch,	  
à average	  transverse	  momentum	  per	  par,cle	  pTch	  	  are	  measured.	  
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Charged	  pT	  flux	  measured	  with	  respect	  to	  the	  c	  
flight	  direc,on	  
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toward	   transverse	   away	  

à Transverse	  is	  the	  most	  
sensi,ve	   region	   to	  UE	  
ac,vity.	  

à Away	   region	   contains	  
contents	   of	   hard	   jets	  
accompanying	  c.	  
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CMS Preliminary
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13	  TeV	  l+jets	  

à <Nch>	  profiled	  wrt	  pTc	  
à Comparison	  to	  scale	  up	  
and	  down	  varia,ons.	  
à Becer	  descrip,on	  of	  
the	  data	  by	  scale	  up	  
sample.	  



SUSY	  searches	  

•  Search	  for	  SUSY	  with	  topological	  variables	  at	  
the	  LHC*:	  	  
–  the	  effects	  of	  topological	  variables,	  namely	  W-‐
transverse	  mass	  and	  topness	  

•  on	  the	  signal	  significance	  to	  be	  used	  in	  SUSY	  searches	  in	  
single	  lepton	  channels	  at	  the	  LHC	  and	  in	  the	  future	  
collider	  experiments	  are	  studied.	  

*	  In	  collabora,on	  with	  A.	  Cakir	  (ITU,	  DESY)	  
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Very	  preliminary	  
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Black	  Hole	  searches	  

•  Was	  involved	  in	  7	  &	  8	  TeV	  black	  hole	  searches	  
in	  scope	  of	  Quantum	  Black	  Holes	  
– Worked	  on	  genera,ng	  MC	  samples	  for	  different	  
benchmarks	  

– 13	  TeV	  analysis	  uses	  the	  same	  set-‐up.	  

14/04/16	  

Lower	  	  quantum	  	  black	  	  hole	  	  mass	  	  limits	  	  at	  	  95%	  	  CL	  	  as	  	  
func,ons	  	  of	  	  the	  	  fundamental	  Planck	  scale	  
MD	  for	  various	  QBH	  black	  hole	  models	  with	  a	  number	  n	  
of	  extra	  dimensions	  from	  one	  to	  six	  
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Central	  shies	  

•  DAQ	  shies	  
– Taken	  by	  our	  group	  members	  since	  2010	  
– Will	  also	  be	  done	  in	  2016	  

•  DCS	  shies	  
– Done	  in	  2014	  by	  our	  group	  members	  

•  Trigger	  shies	  
– Taken	  by	  our	  group	  members	  since	  2014	  
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HCAL	  Tasks	  within	  DPG	  

•  L1	  TP	  Development	  studies	  
–  Joined	  the	  task	  force	  in	  2014	  to	  solve	  the	  discrepancies	  between	  TP	  

emula,ons	  and	  data.	  
–  Con,nuing	  working	  on	  L1	  TP	  developments	  for	  Upgrade.	  

•  HF	  calibra,on	  studies	  with	  Z-‐>ee	  events	  
–  Method	  relies	  on	  reconstruc,ng	  Z	  boson	  where	  one	  electron	  is	  in	  

central	  and	  the	  other	  in	  Forward	  (HF)	  
–  Currently	  working	  on	  trigger	  development	  	  to	  cope	  with	  prescales	  of	  

single	  electron	  triggers	  

	  

14/04/16	   19	  



Tasks	  within	  TOP	  DQM	  group	  

•  Serving	  as	  TOP/DQM-‐PdmV	  contact	  person	  
– Responsible	  for	  interac,ons	  between	  two	  groups	  
– Responsible	  in	  maintaining	  the	  DQM	  codes	  of	  the	  
TOP	  group	  	  

•  Recently	  made	  the	  code	  available	  to	  run	  on	  miniAOD	  
•  Bug-‐fixing	  to	  old	  package	  coping	  with	  changes	  in	  
CMSSW	  

–  B-‐tag	  related	  changes	  etc.	  
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CESSAMag	  Project	  (FP7)	  
CERN	  EC	  Support	  to	  SESAME	  Magnets	  

•  SESAME	  Storage	  Ring	  Magnet	  Power	  Supply	  System	  were	  to	  be	  
designed.	  This	  system	  is	  responsible	  from	  regula,ng	  the	  storage	  
ring	  magnets’	  current	  to	  desired	  levels.	  The	  conducted	  work	  
included	  the	  following:	  

	  	  
•  Storage	  Ring	  Magnet	  Power	  Supply	  System	  Requirements	  

Management	  
•  Design	  and	  Valida,on	  of	  SESAME	  Control	  Electronics	  (SCE)	  Chassis	  
•  Design	  and	  Valida,on	  of	  SCE	  Backplane	  Board	  (SCE-‐BKP)	  
•  Desing	  and	  Valida,on	  of	  SCE	  Dipole	  Interface	  Board	  (SCE-‐DIF)	  
•  Contribu,on	  to	  design	  and	  valida,on	  of	  SCE	  Data	  Acquisiton	  Board	  

(SCE-‐DAQ)	  
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CESSAMag	  Project	  (FP7)	  

14/04/16	   22	  



Studies	  on	  43Sc	  produc,on	  for	  PET	  
scan	  

•  Studies	  on	  43Sc	  produc,on	  cross	  sec,on	  with	  
Calcium	  and	  Titanium	  targets	  at	  18	  MeV	  Bern	  
Medical	  Cyclotron	  (IBA).	  	  

•  Produc,on	  of	  novel	  PET	  radionuclide	  with	  
longer	  life-‐,me,	  low	  gamma-‐ray	  and	  positron	  
energy.	  	  
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Very	  preliminary	  



CMS	  Phase	  II	  Upgrade	  and	  HL-‐LHC	  
•  We	  envisage	  contribu,on	  to	  R&D,	  qualifica,on,	  
assembly	  in	  the	  following	  areas/items:	  

	  	  
Ø  Electronics	  and	  soeware	  
Ø  Mechanical	  manufacturing	  
Ø  Op,cal	  design,	  fiber	  op,cs	  and	  systems	  
Ø  Laser	  systems	  
Ø  Low	  temperature	  measurements	  and	  characteriza,on	  
Ø  Ultra	  High	  Vacuum	  Systems	  

•  Iden,fied	  two	  medium	  size	  company:	  	  
Nanomagne,cs	  Instruments	  Ltd.	  	  
Kenar	  Muhendislik	  Ltd.	  
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•  Low	  Temperature	  Scanning	  Probe	  Microscopes	  

•  10mK-‐300K	  

•  Atomic	  Force	  Microscopes	  

•  ezAFM	  

•  High	  Performance	  AFM	  

•  UltraFast	  AFM	  

•  Hall	  Effect	  Measurement	  Systems	  	  10mK-‐1273K	  

•  MagneGc	  SuscepGbility	  Measurement	  Systems	  

•  VibraGng	  Sample	  Magnetometer	  

•  AC-‐DC	  Electrical	  Transport	  Measurement	  systems	  

•  Ultra	  Low	  Noise	  Fiber	  Interferometers:	  1fm/√Hz	  

•  Contract	  R&D,	  Low	  Noise	  Electronics	  and	  	  

	  	  	  	  	  	  	  	  Precision	  mechanical	  	  manufacturing	  

•  35	  Employees,	  5	  with	  PhD	  



ULTRA	  HIGH	  VACUUM	  CHAMBERS	  and	  MANIPULATORS	  

Outgassing	  Rates	  <10^-‐13	  mbar*L/	  cm^2*sec	   Chamber	  	  Volume	  <	  1000	  L	  Vacuum	  	  Pressure	  <2*10^-‐10	  mbar	  

Design	  Voltage	  	  	  
	  >	  300	  kV	  	  DC	  

ELECTRON	  &	  ION	  GUNS	  	  

ELECTRO-‐MAGNETS	  	  

Faraday	  –	  Coil	  (500-‐2000	  Gauss)	  
	  
Quadropole	  	  (1-‐50	  	  Gauss/m)	  
	  
Hexapole	  

KENAR	  MÜHENDİSLİK	  Ltd.	  	  
	  

(Pictures	  and	  Graph	  shows	  the	  products	  manufactured	  and	  designed	  	  for	  
Turkish	  Accelerator	  Technologies	  InsGtute	  	  



R&D:	  Understanding	  Behavior	  at	  the	  Quantum	  Level	  

•  Deve lop	   nove l	   t e chn i ques	   t o	  
understand	   energies	   of	   systems	   from	  
the	   nano-‐scale	   to	   bulk	   (Non-‐linear	  
Op/cs,	   Nano-‐Photonics,	   Plasmonics,	  
Terahertz	   Research,	   Plasma	   Physics,	  
Atomic	   Scale	   Imaging,	   Computa/onal	  
Physics)	  

•  Develop	   and	   characterize	   tools	   that	  	  
benefit	   both	   industry	   and	   scien,fic	  
community	   needs	   (AFM,	   Op/cal	  
Metrology,	   THz	   Spectroscopy	   and	  
Imaging,	   Ul t rafast	   F iber	   Laser	  
Development)	  

•  Develop	   technologies	   to	   efficiently	  
harness	   energy	   from	   the	   sun	   (1st,	   2nd	  
and	  3rd	  Genera,on	  Solar	  Cells,	  )	  

High	  Performance	  AFM	   MMW	  UGV	  

Laser	  Gun	  Barrel	  
Measurement	  System	  

Fiber	  lasers	  

Solar	  Cell	  Produc,on	  
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•  0.3-‐10THz	  	  
•  Energy:	  1.2	  -‐	  40meV	  
•  Poten,al	  for	  unique	  
studies	  

•  UV-‐IR	  Solar	  Cells	  
•  UV-‐Vis-‐IR	  
Nanophotonics,	  
Plasmonics,	  Detectors	  

•  Plasma	  Diagnos,cs	  

•  XRD:	  Growth	  of	  
Crystals	  for	  LWIR	  
detectors	  

•  XRD:	  Polymer	  
Research	   •  Test	  space	  

qualified	  
materials	  •  mmWave	  Imaging	  

Exploring	  A	  Wide	  Range	  of	  EnergeGc	  	  
Phenomena	  

HE	  Par,cle	  Det.	  
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