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Experimental apparatus
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CMS + TOTEM acceptance

CMS+TOTEM: largest acceptance detector ever built at a hadron collider
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TOTEM Trigger & DAQ are CMS-compatible
(RP’s up to 220 m within CMS L1 trigger latency)
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Proton coordinates @ RP position

y(s) = Ly®* + v,y*
x(s) = L,®* + v.x*+ D&

B* = 1540 m: maximize L & minimize v at RP location (v, =~ 0, v, ~ 0 @ 220 m)

Consequences:
 low angular spread atIP: o(0%,,) = Ve / B* ~ 0.3 prad (ex = 1 pum rad)
-large beam size at IP: &%, =1Vep* ~0.4 mm

Reduced # of bunches = £,5,, = 10?8 - 102 cm2 s-' & no X-angle

*=0.55 m: maximize £ at IP & find RP locations with maximum |D|

Consequences:
- large angular spread at IP: 5(®%, ) = Ve / B* ~ 30 prad

_ ! (ey = 3.75 pm rad)
-small beam size at IP:  c*,, =Vep* ~16.6 um

Ly55> 1031 -10%2 cm2 s
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Leading proton detectors: Roman pots
Measurement of very small p scattering angles (few urad):
Leading proton detectors approach beam to 10c + 0.5 mm ~ 1.5 mm (220 m)
2004 prototype

1100 beam
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Leading protons at high *: acceptance
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- ~ 90% of all diffractive protons are seen in the Roman Pots
 proton momentum can be measured with a resolution of few -10-3

* proton acceptance for both beams similar
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Low (* optics acceptance study

Acceptance studies updated with newest LHC optics V6.5 (V6.2):
*=0.55 (0.5) m; x*=500 (0) um; beam X-angle=142 (150) urad

Detector approach: 10c + 0.5mm ,

w.r.t. V6.2 optics:
|ID| a bit larger @ 220 m
D a bit smaller @ 420 m

Beam aperture limitations: "

Q5 for 220 m
Q9 for 420 m

Trajectories simulated with MADX

NB! wasn'’t possible to do analytically” I
as for p* = 1540 m due beam X-angle. o
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Hit distributions

B* =055 m
RP at 220 m

e T s

B* =055 m
RP at 420 m

0.008 _ :
. BAGQY
0.004 -
003 oo | Sogh o - oor ooz 0002 [-
(2,11) VS, hitk(1,11) ¥(m} vs x(m} at 220 :
N
m|n|mum beam o 0.002 '__""l‘"‘"".I_‘_‘_:z.j‘-._‘j.-:-
detector aperture ooor | B
approach limitation :
0.006 |-
0.008 1 325,055 0.03 —0.025 —0.02 —6.015 —0.01 —6.005 0

w(m) ve x(m) at 420



rl‘("l‘]‘:bl Total Cross Section, Elastic Scattering and Diffraction Dissociation at the LHC ]

Acceptance 220 m (p* = 0.55 m)
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Acceptance 420 m (p* = 0.55 m)
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¢ & t acceptance 220 m & 420 m (B* = 0.55 m)
as input a flat log(-t) & log(&) distribution
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Conclusions

« Acceptance studies repeated for newest LHC opitics.
» Acceptancies for LHC optics V6.2 & V6.5 quite similar.

« Will be included in L1 & physics studies for
CMS/TOTEM diffractive LOI & CMS physics TDR

Future

« Resolution studies with newest LHC optics.
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Elastic scattering: cross section
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Level-1 trigger schemes
(£=1.6x1028 cm=2s1)
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Prospects for Double Pomeron Exchange
. In collaboration with CMS

\C/ B* = 1540 m: 6. =0.5% £<2.4x10%® cm2 s

P p* =200+ 400 m: Gy ~ 1 %o L£<10% cm2 s
- M2=¢ ;s
: B* =0.5 m: e~ 1 %o £>103 cm2 s
P ' M [GeV]
pZ/O\pz h‘lu :‘:\'.:'I T ¥ =T FEF] J LR L i | I = TRy ((::=‘;2:.
g_ 5 _ R [3*;:05m_‘ 1.4
] - ]
‘i s b Ay=—1n¢& ]
dN/dy P :'E_ 7F . 114
) ]
[a E : 3
—Ing, 8 - Rapidity Gap X ]
2 > 2 > 5 F Trigger :140
o =
v ymux =65
\ : -_ |
; -3 1400
CMS + TOTEM E Trigger
1 -
CMS :
0 C s sual I s 0o il i el i s 1 osseal
107 10° 107 10"
-5 25 0 25 5 7.5 10 . . S
y Trigger via Roman Pots & > 2.5 x 102

Trigger via rapidity gap & <2.5x 10~



l rl‘("l‘]‘:}l Total Cross Section, Elastic Scattering and Diffraction Dissociation at the LHC ]

Double Pomeron exchange: cross section
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Mass resolution of central system
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