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The Physics at DAFNE

e+ + e− -> e+ + e− + γ
Single Bremsstrahlung:

e+ + e− -> e+ + e− + 2γ
Double Bremsstrahlung:

e+/−+ Z -> e+/−+ Z + γ
Gas Bremsstrahlung:

e+ + e− -> 2γ
Annihilations

e+ + e− -> e+ + e−
Bhabha

and more for higher energy machine...

~ 30Hz@10^32 
on KLOE barrel



Coincidence with γ @ small angle
N (accidental) = 2 f1*f2/Dt 

Dt = 2.0 E-8 s

--> no possible to make 
coincidence with gamma 
physic at small angle

γ
γ



DAFNE RUN1 γ monitor

KLOE

IP

1.2 mm

Lead

1.35 mm1.0 mm

Lead/scintillating fibers calorimeters 
(KLOE-type) resolution 4.7%/√E(GeV)

splitter magnet charge 
particle cleaning effect



DAFNE γ monitor (con't)

e+ + e− -> e+ + e− + γ
Single Bremsstrahlung:
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Requirements for an accelerator lumi monitor

• fast (< 1 s) at very low luminosity (2/3 order of dynamic range)

• absolute 


– day one

– MD

– Detector maintenance


• accurate (~ 10 %)

• wide range beam acceptance


– Ip displacement 

– vertical and horizontal angle

!7

vertical and horizontal crossing angle

Collimator

Lumi 
Detector

expected percentage of rate lost in the 
lumi monitor due to collimator beam 
acceptance and bem transverse 
displacement and vertical crossing 
angle



DAFNE Day 1 (flat machine)
A luminosity monitor based on the 
measurement of the photons from the 
single bremsstrahlung (SB) reaction is 
used. The SB high counting rate allows 
fast monitoring, which is very useful 
during machine tune-up. The contribution 
of the gas bremsstrahlung reaction is 
subtracted by measuring the counting 
rate with two non interacting bunches. 
T h e e s t i m a t e d e r r o r o n t h e 
measurements is of the order of 20%. 
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Figure 8: a) Luminosity (circles with error bars) and product of bunch currents (solid line); b) Geometrical luminosity

5  CONCLUSIONS

The results so far obtained during the first period of
DAΦNE commissioning are in agreement with all the de-
sign parameters and there is no evidence of new accelerator
physics.

The DAΦNE commissioning will continue to achieve
the design luminosity, together with high current and
multibunch operation optimization.

The commissioning with the KLOE detector, coincid-
ing with the first physics data taking, is foreseen for the
end of 1998.
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magnets, correcting the poor wiggler field shape, improving injection efficiency, and in-
stalling a redesigned low-β insertion at the KLOE IR. Even the KLOE field setting has
been adjusted to optimize the luminosity (9). The integrated luminosity is maximized by
frequently topping up the stored beams, without interrupting KLOE data taking. In 2000,
an integrated luminosity of 24 pb−1 was delivered. This data set was used to obtain the
first generation of KLOE results.

DAΦNE performance improved considerably year by year from 2001 to 2005. Figure 2
illustrates the growth of the KLOE data set.
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Fig. 2. Luminosity integrated by KLOE from 2001 to 2005.

In 2002, 107 pb−1 were delivered to DEAR. The first physics run with FINUDA began
in November 2003 and ended in March 2004; a total of 250 pb−1 were delivered. From
May 2004 to December 2005, DAΦNE operations were dedicated to KLOE data taking.
In a single month near the end of this period (November 2005), KLOE collected 190 pb−1,
with sustained luminosities regularly in excess of 1032 cm−2 s−1 and a one-day integrated-
luminosity record of 8.8 pb−1. During the 2004–2005 run, KLOE collected 1.99 fb−1.

3 THE KLOE EXPERIMENT

At DAΦNE, φ mesons decay nearly at rest.1 Neutral and charged kaons from φ decays
have momenta of 110 and 127 MeV, respectively. As a result, the mean KL, KS , and
K± decay path lengths are λL = 3.4 m, λS = 0.59 cm, and λ± = 95 cm. A detector
with a radius of ∼2 m is required to define a fiducial volume for the detection of KL

decays with a geometrical efficiency of ∼30%. Because the radial distribution of the KL

decay points is essentially uniform within this volume, tracks must be well reconstructed
independently of their angles of emission, and photon vertices must be localized. To
observe KS decays and KSKL interference patterns with minimal complications from
KL → KS regeneration, a decay volume about the interaction point with r ! 10λS must
remain in vacuum. Material within the sensitive volume must be kept to a minimum to
reduce the effects of regeneration, photon conversion, and multiple scattering and energy
loss for low-momentum charged particles.

1Because of the beam-crossing angle, φs have a net momentum of 12–16 MeV in the horizontal plane
and directed towards the center of the rings. This momentum is determined run by run from Bhabha
scattering events with a precision of 0.01 MeV.
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Figure 5: Schematic layout of the luminosity monitor.

The detector is a proportional counter consisting of al-
ternated layers of lead and scintillating fibers with photo-
multiplier read-out. The integrated current signal from the
detector is proportional to the incoming photon energy.
Energy analysis and photon rates are provided by an ana-
log chain.

The main background affecting the measurement is due
to photons from bremsstrahlung on the residual gas (GB).
This contribution is statistically subtracted by measuring
the GB rate with longitudinally separated beams.

The results of the luminosity monitors were cross-
checked and found in agreemement with the coherent tune
split measurements which allow to estimate the space
charge tune shift parameters. The fractional part of the
vertical and horizontal tunes were measured simul-
taneously in both the positron and the electron rings dur-
ing the beam-beam collisions.

After the experimental detector installation we have the
possibility to perform a direct comparison of the
luminosity measured by the DAΦNE luminosity
monitors and that counted by the KLOE detector. The two
measurements agree within 10%.

7.2  Luminosity optimization

In order to achieve high luminosity the longitudinal and
transverse positions of the two beams must be adjusted to
provide maximum overlap at the IP. Moreover, the waists
of the vertical beta functions should be the same for the
two rings and coincide with the crossing point.

The longitudinal overlap of colliding bunches at the
nominal IP has been synchronized by monitoring the dis-
tance between the combined signals of the two beams on
two sets of symmetric BPMs on either side of the IP. The
final precise longitudinal timing has been achieved by
varying the RF phase of one of the two beams in order to
maximize the luminosity monitor signal. In Figure 6 we
can see an image from the luminosity monitor showing
the counting rate as a functions of time (full scale is equal
to 10 min.). The dip in the counting rate corresponds to
the beam separation obtained with an RF phase change.

Figure 6: Luminosity monitor output.

The beam orbit measurements in the IRs are performed
by six BPMs distributed along each IR. Since the posi-
tion of both beams is measured by the same monitors,
monitor offsets cancel out. Averaging over 100 BPM
readings provides precise beam position measurements in
the IRs with a standard deviation below 10 µm. Closed
orbit bumps in the IR with four correctors are applied to
adjust angle and displacement at the IP and overlap the
beams. Orbit bumps have been also used to separate
vertically the beams in one of the IRs when colliding in
only one IP.

In the “Day-one” configuration a seventh BPM in
each IR was installed at the IP position. This simplified
beam superposition and beta function measurements
(thanks to the IP quadrupole) at the IP during that com-
missioning stage. This BPM was removed before KLOE
detector roll-in. At present the optimization of the beam
collision parameters is performed by measuring the lumi-
nosity as a function of calibrated vertical and horizontal
bumps at the IP. The fit of these dependencies gives us
the mean geometric rms beam sizes at the collision point
which have to be minimized. Figure 7 shows the lumi-
nosity as a function of the vertical bump at the IP in
steps of 20 µm measured by the luminosity monitor.

7.3 Numerical simulation and experimental
results

During the first commissioning stage without the detector
solenoid it was decided to run on the working point (5.15;
5.21) situated farther from integers than an earlier
proposed one (5.09; 5.07) [16]. This choice was based on
beam-beam numerical simulations with the LIFETRAC
code [17] and dictated by several reasons taken into
account during machine start up. Among these:

(a) the closed orbit distortions are less sensitive to ma-
chine errors for working points placed far from the
integers;

When running at low current the effect of the 
incoming beam trajectory on the background is 
negligible as well as beam beam effect, etc.

As as been shown by KLOE 1 run experience, the 
luminosity monitor is able to perform absolute and 
correct measurement only in low current condition 
where background and instrumental effect where 
negligible. 
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Diagnostics (dispersion, electron cloud)
Vertical Dispersion Difference @ IP

fRF = 368.243 MHz fRF = 368.263 MHz

PEPII photo electron 
cloud blowup effect 
on the bunch by 
bunch luminos i t y 
measurements 
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 2.2  Measurements
The tune shifts were measured by having eleven

separated bunches (or 2*11) per ring. They were offset at
the IP by two buckets to the right, having only one
parasitic crossing (or with a right and left parasitic
crossing). The tunes of one beam were measured as a
function of the current of other beam. Fig. 2 shows the
results for the y-tunes. The LER tune shift (p1 of steeper
graph) is within 10% of the expected, while the HER tune
shift is nearly three times bigger than expected. By
comparing tune shifts of a right crossing with the one on
the left, it might be possible to identify an asymmetric set-
up. The result that two crossings are not exactly twice the
value of one crossing might indicate some asymmetry.

The small horizontal tune shifts were measured too
with Δνx,+ = -0.0009±0.0002, Δνx,- = -0.0002±0.0002.
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Fig. 2: Parasitic Crossing Tune Shifts. The vertical tune
shifts per current (p1) for LER and HER is shown for one
and two parasitic crossings.

 3  BUNCH PATTERN
 The bunch pattern was changed to increase the number of
colliding bunches and therefore the luminosity (Tab. 1).
By going from “by 8” to “by 4” (8 bucket spacing to 4
bucket spacing) we increased the luminosity, but not by
the expected value. Any attempts to push to the design

“by 2” pattern did not come close to the expected
performance.
 

 Table 1: Pattern for different number of bunches.
 Pattern  # Bunches “Quasi” Patterns
 By 8  415  
 By 6  554  4,8,4,8;  4,6,8,4,6,8

  604  5,6,5,6
 By 5  664  4,6,4,6

  738  4,5,4,5
 By 4  829  
 By 3  1107  2,4,2,4
 By 2  1658  
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 Fig. 3: Luminosity for “by 2” Pattern with Gaps. The
luminosity is plotted versus the number of buckets for the
first 100 buckets (“by 2”). The gaps appear to clear out
the electron clouds around the positron beam, giving the
next bunch more luminosity.

 3.1  Gaps in the bunch train
 We tried putting gaps in the bunch train it was tried to

clear the electron clouds around the positron beam.

4

Though successful for the bunch (or bunches) following
the gap, this did not make a big difference for the whole
fill. Figure 3 shows as an example the luminosity per
bunch for a pattern with 30 bunches “by 2” with a 30-
bunch wide gap (top), or 10 bunches with a 10-bunch
wide gap (bottom).

 The first bunch after the gap is about 25% higher than
the peaks of the rest. Then there is a further slow decrease
along the mini train. A flip-flop behaviour, one high, one
low with a 3:1 ratio has also been seen here and in the
straight “by 6” pattern (Fig. 4).
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Fig. 4: Flip-Flop Behaviour in the “by 6” Pattern. The
positron beam after the gap is small, blowing up the
electron beam, which gives less luminosity. Later the
electron cloud around the positrons blows this beam up,
giving the electron beam a chance to reduce its size. This
results in a higher luminosity. By adjusting the tunes it
was possible to flip some bunches from one state to the
other. The current distribution was flat in both rings.

 

 3.2  Straight and quasi pattern
 A straight “by n” pattern (n = 2,3,4,5,6, …) can be

mimicked by a “quasi by n” pattern (e.g. n-1, n+1, n-1,
n+1, … or  … -2, +2). There are some differences, which
can make a “quasi” pattern more advantageous. The
longitudinal feedback was not set up initially to handle
odd bucket pattern (“by 3,5,7, …”), so a 4,6,4,6, …
pattern was used instead of a straight “by 5” pattern. It
performed better than the “by 4” pattern at that time, and
was equal to the first shift of the “by 5” pattern. With
more time for luminosity optimisation the “by 5” pattern
eventually performed better. With a “quasi” pattern there
are also in between solution possible, like 5,6,5,6, …
which would be a “quasi by 5.5”. This can be useful since
there is an optimum in the number of bunches, fewer
bunches give too much beam-beam single bunch blow up,
while more bunches give more electron cloud blow-up of

the positron beam. Higher order mode heating in bellows
is very sensitive to the bunch pattern. The 5,6,5,6, …
pattern could actually not be used since it heated a bellow
six times faster than the “by 5” or “by 6” pattern. An
optimum of the number of bunches was achieved by
eliminating every 5th or10th bucket in the “by 5” pattern.

 3.3  Photo-electron cloud blow-up
 The blow-up of the positron beam can be seen above

about 900 mA single beam, with a gated camera at the
beginning and the end of the train, and indirectly by the
luminosity along the bunch train (Fig. 5). This drop
equalises during the coasting of the beams for luminosity
production. Solenoids wound around most of the straight
beam pipes have helped to keep the photo-electrons close
to the wall, reducing multipacting and therefore lowering
the number of electrons close to the positron beam. More
solenoids are necessary.
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Fig. 5: The Luminosity Drop across the Fill. In most
patterns there is a luminosity drop across the fill. In this
4,6,8 pattern the bunch after only 4 buckets is much less
than its neighbours and with a long time constant dropping
along the bunch train. Some electron bunches in the back
of the train were totally kicked out after some bigger 8
bucket gaps leading to no luminosity.

 4  SUMMARY
The electron cloud blow-up of the positron beam probably
due to photo-electrons and/or multipacting seems to be the
major problem in going to more bunches in PEP-II.
Solenoids wound around the beam pipe have helped to
push the current a little bit higher.
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but… (KLOE run1)
• High current --> high background: 


PM saturation;

Discriminator over rate;


--> 

upgrade of readout system; 

limitate rates with the same acceptance (mantain angular 
and beam position acceptance) filling of needle the 
collimator hole; 

use independent lumi estimator to validate data: slm lumi 
based, cross calibration with KLOE
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magnets, correcting the poor wiggler field shape, improving injection efficiency, and in-
stalling a redesigned low-β insertion at the KLOE IR. Even the KLOE field setting has
been adjusted to optimize the luminosity (9). The integrated luminosity is maximized by
frequently topping up the stored beams, without interrupting KLOE data taking. In 2000,
an integrated luminosity of 24 pb−1 was delivered. This data set was used to obtain the
first generation of KLOE results.

DAΦNE performance improved considerably year by year from 2001 to 2005. Figure 2
illustrates the growth of the KLOE data set.
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Fig. 2. Luminosity integrated by KLOE from 2001 to 2005.

In 2002, 107 pb−1 were delivered to DEAR. The first physics run with FINUDA began
in November 2003 and ended in March 2004; a total of 250 pb−1 were delivered. From
May 2004 to December 2005, DAΦNE operations were dedicated to KLOE data taking.
In a single month near the end of this period (November 2005), KLOE collected 190 pb−1,
with sustained luminosities regularly in excess of 1032 cm−2 s−1 and a one-day integrated-
luminosity record of 8.8 pb−1. During the 2004–2005 run, KLOE collected 1.99 fb−1.

3 THE KLOE EXPERIMENT

At DAΦNE, φ mesons decay nearly at rest.1 Neutral and charged kaons from φ decays
have momenta of 110 and 127 MeV, respectively. As a result, the mean KL, KS , and
K± decay path lengths are λL = 3.4 m, λS = 0.59 cm, and λ± = 95 cm. A detector
with a radius of ∼2 m is required to define a fiducial volume for the detection of KL

decays with a geometrical efficiency of ∼30%. Because the radial distribution of the KL

decay points is essentially uniform within this volume, tracks must be well reconstructed
independently of their angles of emission, and photon vertices must be localized. To
observe KS decays and KSKL interference patterns with minimal complications from
KL → KS regeneration, a decay volume about the interaction point with r ! 10λS must
remain in vacuum. Material within the sensitive volume must be kept to a minimum to
reduce the effects of regeneration, photon conversion, and multiple scattering and energy
loss for low-momentum charged particles.

1Because of the beam-crossing angle, φs have a net momentum of 12–16 MeV in the horizontal plane
and directed towards the center of the rings. This momentum is determined run by run from Bhabha
scattering events with a precision of 0.01 MeV.
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Figure 5: Schematic layout of the luminosity monitor.

The detector is a proportional counter consisting of al-
ternated layers of lead and scintillating fibers with photo-
multiplier read-out. The integrated current signal from the
detector is proportional to the incoming photon energy.
Energy analysis and photon rates are provided by an ana-
log chain.

The main background affecting the measurement is due
to photons from bremsstrahlung on the residual gas (GB).
This contribution is statistically subtracted by measuring
the GB rate with longitudinally separated beams.

The results of the luminosity monitors were cross-
checked and found in agreemement with the coherent tune
split measurements which allow to estimate the space
charge tune shift parameters. The fractional part of the
vertical and horizontal tunes were measured simul-
taneously in both the positron and the electron rings dur-
ing the beam-beam collisions.

After the experimental detector installation we have the
possibility to perform a direct comparison of the
luminosity measured by the DAΦNE luminosity
monitors and that counted by the KLOE detector. The two
measurements agree within 10%.

7.2  Luminosity optimization

In order to achieve high luminosity the longitudinal and
transverse positions of the two beams must be adjusted to
provide maximum overlap at the IP. Moreover, the waists
of the vertical beta functions should be the same for the
two rings and coincide with the crossing point.

The longitudinal overlap of colliding bunches at the
nominal IP has been synchronized by monitoring the dis-
tance between the combined signals of the two beams on
two sets of symmetric BPMs on either side of the IP. The
final precise longitudinal timing has been achieved by
varying the RF phase of one of the two beams in order to
maximize the luminosity monitor signal. In Figure 6 we
can see an image from the luminosity monitor showing
the counting rate as a functions of time (full scale is equal
to 10 min.). The dip in the counting rate corresponds to
the beam separation obtained with an RF phase change.

Figure 6: Luminosity monitor output.

The beam orbit measurements in the IRs are performed
by six BPMs distributed along each IR. Since the posi-
tion of both beams is measured by the same monitors,
monitor offsets cancel out. Averaging over 100 BPM
readings provides precise beam position measurements in
the IRs with a standard deviation below 10 µm. Closed
orbit bumps in the IR with four correctors are applied to
adjust angle and displacement at the IP and overlap the
beams. Orbit bumps have been also used to separate
vertically the beams in one of the IRs when colliding in
only one IP.

In the “Day-one” configuration a seventh BPM in
each IR was installed at the IP position. This simplified
beam superposition and beta function measurements
(thanks to the IP quadrupole) at the IP during that com-
missioning stage. This BPM was removed before KLOE
detector roll-in. At present the optimization of the beam
collision parameters is performed by measuring the lumi-
nosity as a function of calibrated vertical and horizontal
bumps at the IP. The fit of these dependencies gives us
the mean geometric rms beam sizes at the collision point
which have to be minimized. Figure 7 shows the lumi-
nosity as a function of the vertical bump at the IP in
steps of 20 µm measured by the luminosity monitor.

7.3 Numerical simulation and experimental
results

During the first commissioning stage without the detector
solenoid it was decided to run on the working point (5.15;
5.21) situated farther from integers than an earlier
proposed one (5.09; 5.07) [16]. This choice was based on
beam-beam numerical simulations with the LIFETRAC
code [17] and dictated by several reasons taken into
account during machine start up. Among these:

(a) the closed orbit distortions are less sensitive to ma-
chine errors for working points placed far from the
integers;

collimator 
front view

needle



Geometric Luminosity estimator

• Beam overlap

•  σx = 2 mm σy
 = wid/2

•  βy/βy@SLM= 0.03/7.60 @ KLOE,

•  βy/βy@SLM = 0.04/7.53 @ DEAR

• SLM monitor resolution

SLM beam characteristics (vertical 
and horizontal dimension)



SIDDHARTA run (the crab waist test)
• The crab waist, moreover the background, have 

introduced very important difficulties in the 
measures: 

A) shorter beta minimum respect to beam 
dimension  

B) vertical and horizontal rate maximization 
could not be equivalents to luminosity 
optimization 

• These required: 

a fast and absolute luminosity measurement 
not affected by background issue and new 
beam condition  

maintaining all the γ monitor measurement 
characteristic, optimization futures, and 
integration in DAFNE control system

z

y
βy

z

y
βy
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SIDDHARTA

K monitor

γ monitor

GEM  
Bhabha Monitor

Layout and Luminosity Monitors

Bhabha 
calorimeter



Gamma monitor

• 2 calorimeters 
PbWO4 crystals, 13 
X0 total depth  

• Readout by 
Hamamatsu R7600 

• High-statistics, very 
fast counter, main 
tool for luminosity 
optimization… 

• …but affected by 
background [not 
absolute luminosity 
measurement]

detector 
segmentation

collimator 

PbWO4 crystals
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Kaon Monitor (SIDDHARTA) 

PM: Hamamatsu R4998 
Scintillators: BC420 
Dimensions: 200 x 50 x 2.0 mm

Triple-GEM 
tracker Triple-GEM 

tracker
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Triple-GEM trackers

pads  






induction  
gap 


GEM 3 






GEM 2 






GEM 1  




Cathode Final luminometers with Carioca FEE
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Bhabha calorimeter design

We decided to equip only 10 out of 12 sectors, keeping out the φ=0º-180º plane, 
since we expect larger backgrounds from there  

• Longitudinal segmentation has been optimized 
keeping in mind that the total available depth is 
only the length of the  
quadrupole ≈ 20 cm 



• 11 absorber plates + 12 samplings: 
• 8×0.5 cm + 3×1 cm lead ≈ 12.5 X0 should 
ensure sufficient shower containment 
• 12×1 cm scintillator 
• 2:1 active:passive ratio should ensure  
 ≈15%/√E(GeV) resolution 



• Lateral segmentation dictated by the need of 
keeping a reasonable number of channels and to 
have some degree of freedom in defining the 
acceptance



CaloLumi construction

December ‘07 – January ‘08 



CaloLumi installation

7 February 2008
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DAQ and Trigger
• Offline and Online measurements (i.e. trigger rate)

ADC
1

2

3

4

5TDC
1

2

3

4

5

O

n 



D

i

s

k

Σ ADC-m1
TDC-m1

Threshold
I1

TRIGGER 
!

I2
I3

I5
I4

• Re-use KLOE’s DAQ

– KLOE’s SDS boards to split, 

     discriminate and sum the signal 

     to assert a trigger ;

– DAQ software also KLOE-

based 

     running on Motorola 

     CPU MVM-E6100
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Performance
• Clear Bhabha Peaks ! • Energy resolution

-Bhabha events in data

- Nb of counts in one module (?)

σE/E=17.5% @510 MeV

!!12.4%/√E (GeV)


Consistent with test beams.

• Time resolution good enough to subtract backgrounds from Trigger Rate

trg_t_m0 - trg_t_m2  (ns)# of counts in m0 # of counts

All trig’d

events

trigger due

to m0+m2Bhabha 


Peak

Background

# of counts



Background

We can have energy deposits over 
threshold in another module, in addition to 
the couple of triggering modules: this 
gives us the “triples”

We expect a similar level of events with 
no Bhabha, but with two “spurious” 
deposits, giving a fake coincidence



Background topology
Cross check looking at 
runs with only 1 beam

run 1392, e- 350 mA, 100 bunch

run 1394, e+ 290 mA, 100 bunch



Background subtraction (timing rejection procedure)

bhabha + residual 
background

data 
contamination

all data



bad, dirty, e+ injections

good e+ injection

Online timing filter effect
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Soyuz

Soyuz

θ>18º



Soyuz simulation results effect
16º 15º 12º

16º 15º 12º

without

with

~200 MeV
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Sputnik

Sputnik

Since May 29th, 2008

θ>22º



Simulation

A full simulation has been essential 
tool for understanding  not only the real 
acceptance and normalization but also 
how to optimize detector performance



Today (very bad condition)
• no space available

• final focusing quadrupoles are 

covering the gamma exit line, and the 
quantity of material intercepted is 
depending by orbit path


• very high background condition

• t ra jec to ry e f fec t , and over lap 

complicated by experiment magnetic 
field


• It's not possible calibrate the lumi 
monitor 

auto-calibration procedure based 
on runn ing average on l i ne 
luminosity KLOE data



Conclusion
• Have a fast, absolute, background free luminosity monitor on DAFNE has 

been always a not easy task.

• The crab waist scheme introduced many issue due to: 


physic (significance) measurements; 

background.


• In the very simple layout, like SIDDHARTA one, a tracker system (GEM) was 
not usable alone or a gamma monitor at zero angle, and a large angle 
calorimeter needed an accurate data analysis.


• To be completely background free we have to use also timing information and 
strongly increase the shielding detector protection.




The combinatin of energy, position and timing information looks to be  
fundamental to avoid background of an accelerators running with the crab waist 
scheme, as well as accurate selection of the lumi detector acceptance 
(shielding) 

In the same time, the introducion of crab waist, and the consequent 
complication in the understanding the beam interaction behavior make 
fundamental have a machine accelerator luminosity detector with the above 
characteristics.



Conclusion (cont)
• the luminosity monitor is a fundamental instrument for 

accelerator measurement parameters and operation 
optimization 

• the physic, in terms of signal, background and beam-beam 
behavior in the detector(s) must be very well known and 
understood (full simulation) 

• the detector characteristic and design must be based on the 
accelerator quantity to be measured and background 
condition of operation


