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SESSIONS AND CONTRIBUTIONS
‣ MDI sessions

• Results of the QD0 test in Genova (P. Fabbricatore)

• Touschek and beam gas bkg. reduction (M. Boscolo)

• Pairs background studies (C. Rimbault)

• EMC background report (S. Germani)

• Additional shield studies for the FDIRC (A. Perez)

• Report from Vienna (E.P.)

‣ Integration session
• Quick demounting procedure (F. Bosi)

• Mechanical support of the tungsten shields (F. Raffaelli)

‣ Background simulation + computing session
• Software advances (A. Di Simone)

• Improvements on detector model (A. Perez)

• Report on the Beam gas effects in detectors (A.Perez, L.Burmistrov,  S.Germani, V. Santoro )

‣ Other parallell sessions contibutions (R. Cenci, N.Neri, E. Manoni)
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QD0 PROTOTYPE

‣ The main challenge of the very final doublet is the QD0

• It must generate a large field gradient to provide the strong vertical focusing 
needed to reach our goal 103 Hz/nb (1036 Hz/cm2)

• Its thickness is limited to ~ 5 mm

• Very high current densities and very limited amount of material to handle a 
quench crysis  
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PROTOTYPE CHARACTERISTICS
‣ The prototype QD0 was tested in December and January. 

We expected safe operation up to 2650 A and  wanted to investigate 
the limits. 

Pasquale,Stefania, Riccardo, 

Filippo, Eugenio 



Eugenio Paoloni Frascati, Mar. ₂₀₁₂ ) 23 

RESULTS OF THE TEST IN GENOVA 

‣ The model was successfully tested. It was fed with a current of 2750 A. 
The limitation seemed to be of mechanical nature (mechanical 
disturbances). Further test are planned for better investigate this aspect. 

‣ It was observed that:

1. Training started at 2300 A

2. The quench protection might  have triggered 
some ‘quenches’

3. The magnet restored soon SC state after quench 
(eventually with a few 10A still stored!)

4. The quench protection was dis-connected and 
the magnet survived to many quenches.

‣ Why the magnet does  behave  so well?
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SOMETIMES UNPREDICTED SURPRISES ARE NICE

‣ Why the magnet behaves so well?

Wire heating due to AC losses

1D quench 

Dangerous temperature

‣ The magnet heating after 8 ms. The AC 
losses in the wires causes a temperature 
increase over the critical one, quenching 
almost the entire magnet

‣ We need to redo measurements with fast 
acquisition for verifying this occurrence

Pasquale
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SINGLE BEAM BACKGROUNDS
Touschek IR background rates

HER (e+):

13

no collimators    =  2.5 MHz ! 978 bunches = 2.4 GHz/beam 
with collimators =  6.95 kHz ! 978 bunches = 6.8 MHz/beam 

|s|< 2 m

67.8 85.821.3

COL3
COL4

COL1 COL2

49.2
IP

Collimator set:  (mm)
internal / external

Col1          -9    /  +12
Col2          -9    /  +25(out)
Col3          -18  /  +12
Col4          -12  /  +18

(pipe is -25 /+25 mm)

no collimators     τTOU = 26 minutes
with collimators  ττττTOU = 22 minutes

Manuela Boscolo
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SINGLE BEAM BACKGROUNDS
LER Touschek IR background rates

20

with collimators =  73.3 kHz/bunch ! 978 bunches =72 MHz/beam 

|s|< 2 m

67.8 85.821.3

COL3
COL4

COL1 COL2

49.2
IP

Collimator set:  (mm)
internal / external

Col1             -9    /  +12
Col2            -10   /  +18
Col3     (out)-25  /  +12
Col4            -12  /  +16

with collimators  ττττTOU = 420 s (7 minutes)

With IBS: εεεεx =2.4 nm

Ib =2.5 mA

Collimators inserted further
With a 1.3 IR rates reduction

Manuela Boscolo
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BEAM GAS
Vertical COLLIMATORS in the Final Focus

SDY1L SDY2L 25

To be added to the Horizontal ones, placed to intercept Touschek scattered 
particles

HER Beam-gas Coulomb scattering

HER ττττ (s)
IR 

losses/beam

no collimators 4590 10.5 GHz

with vertical Collimators 3040 3.7 MHz

About a 
factor 950 in 
IR losses 
reduction

P = 1 nTorr constant along ring, Z = 8 

28

no collimators    =10.8 MHz/bunch ! 978 bunches=10.5GHz/beam 
with collimators = 3.8 kHz/bunch ! 978 bunches= 3.7 MHz/beam 

Collimator set:  (mm)
internal / external

HCol1          -9    /  +12
HCol2          -9    /  +25(out)
HCol3          -18  /  +12
HCol4          -12  /  +18
VCol1         -4.5  /   +4.5
VCol2         -4.5 /   +4.5

Set of values optimized for Touschek LER Beam-gas Coulomb scattering

LER ττττ (s)
IR 

losses/beam

no collimators 2520 25 GHz

with vertical 
Collimators

2350 36 MHz

About a 
factor 700 in 
IR losses 
reduction

P = 1 nTorr constant along ring, Z = 8 

31

Collimator set:  (mm)
internal / external

HCol1             -10  /  +14
HCol2            -10   /  +18
HCol3     (out)-25  /  +12
HCol4            -12  /  +16
VCol1              -6  /    +6
VCol2              -6  /  +6

no collimators    = 26 MHz/bunch ! 978 bunches =25.4 GHz/beam 
with collimators = 36.7 kHz/bunch ! 978 bunches=36 MHz/beam 

There is margin of further IR rate reduction,
As for the HER, Vcol set may be re-checked if 
secondaries not satisfactory (we still have 
margin in lifetime)

‣ Collimators optimized for the V12 lattice 
with a realistic model of the IR layout 
from Mike

Manuela Boscolo
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PAIRS BACKGROUND 

‣ Very nice agreement 
among generators

‣ Space charge effects 
simulated with Guinea 
Pig++: small reduction 
foreseen for the L0 rate

Comparison
 BDK / DIAG36 /  GP++FastSim

(7.30±0.03) 106 nbarn
(7.7±0.4) 106 nbarn
7.28 106 nbarn

Energy

Polar angle

Transverse momentum

Space charge effects

Cecile Rimbault
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SAFETY FACTOR: FOREWORDS

Although our confidence on the present background 
model increased a lot after the Vienna meeting we have 
not to forget the main purpose of the Safety Factor

History teach us that the main background source was 
always discovered ex post and never foreseen a priori

The present background predictions are based on an 
ideal machine (IP in the nominal origin, orbits on 
nominal trajectories, nominal vacuum, perfect scraping 
system) 
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SAFETY FACTOR = 5

The Tech Board decided that a reasonable safety factor to be 
taken into account is 5

What about optimization? Do we have to optimize for nominal? 
For x5?

You have to build a detector with reasonable performances in 

all the scenarios ( 1 x to 5x ) 

Shaping time configurable at run time as an example...
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PAIRS BACKGROUND
Decay vertex resolution

• Not removing low momentum electrons 
using SVT dE/dx information in this study.

• Use GoodTracksLoose for ϕ→K+K- and 
ChargedTracks for Ks→π+π-.

• Probably some margin of improvement using 
an optimized selection in presence of bkg.

21

RMS 
37 μm

RMS 
45 μm

RMS 
50 μm

SuperB 
L0 striplets 

No Bkg 
eff= 99%

SuperB 
L0 striplets 
Pairs Bkg
eff=97%

SuperB 
L0 striplets 
Pairs Bkg x5

eff=95%
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BaBar 

Preliminary

5% variation
2% variation
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RADIATIVE BHABHA (PRIMARIES ONLY) 

LE
R 

Pi
pe

Photons 
from the IP

LER e-

from the IP

Very off energy LER e-

from the IP
hitting the 
beam pipe y

x

z

HER Pipe
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1 BUNCH CROSSING: SECONDARIES

SVT

Shields

y

x

z

Geant 4 Event 
Display

Back
plug
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EMC PERFORMANCES
!"##$%&'&$#$(&)(&!"*+,#-./0&%$)$%&
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Stefano

Germani
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CLUSTER RESOLUTION
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CLUSTER MULTIPLICITY
!"#$%&'()'*+",-%&,'

./0/10./2.'

!34567'89''$:;'*<3=>67='?%@<A1/'#6BC' ,34''89''$:;'*<3=>67='%D67;E''?%@<A1/'#6BC'

!  +F7;6'GHI676D@6'56>J66D'D84HDF<'
5F@:;783DG'FDG'KL'=F96>E'9F@>87'

!  MH;N'43<OP<H@H>E'JH>N'KL'5F@:;783DG'

%#*'$F@:;783DG',H43<FO8D' 2Q'

Stefano

Germani



Eugenio Paoloni Vienna, Feb. ₂₀₁₂ ) 9 

CONSEQUENCES ON PHYSICS
!"#$%&'()*$+%*,$-(.*.%&$/$#(&&(0$'%1$

2131432152$ 6&)$!789:;<=>?$.@A=B7C<>$ 2D$

!"#$%&'$&(&%)!
*+,-#$%!."&/ !(#%!0!12!3+4!

!"#$%&'%()(#&*&#(+(&,-&

566!!
!758*9!

!,:;"!<=>! !,:;"!?@A9!

!"#$%%"

!"#$%&'%()(#&*&#(+(&,-&

&'()"*+#,-.$/+0-*",1("20+#"
3,$*1(0+'.43" !"-."/5)"67"
*+.2-('0$/-+."

895:%3" !";)$1"%5-2/)4"<-/5"
-.*0)$%-.("#$*5-.)",1("

=>>""
?=@AB"

,+/5" C%!
20+#"DEF"

,+/5" C%!
20+#"9&GB"

!$!$:E>E;@8$F7AGBE$

!""#$%#&'()(*#+',-#'+#$&.#/#0'1',,",#2"22*)(#
HIGJ337:E>?7K@>L>K@M3:EM-@BEKGN3788EFFO8<>M;@P%?Q2RRSFEFF@<>%?Q2RS;EF%?Q1SA7ME;@7B%?QFB@?EFS8<>L%?QTTT5$

Elisa

Manoni
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HOW TO GET RID OF THIS FEW MEV GAMMAS? 

Fast Sim studies from Elisa 
includes only photons with 
an energy > 8 MeV

We will try to improve the 
tungsten shield shape
 (hope is the last to die)

Any Secret Weapon around?

Still some improvement 
on the IR layout, we have 
to interact with Mike

Gamma-Ray Interactions with Matter 39

—

gamma-ray energy and the atomic number of the absorber. Figure 2.12 shows a com-
posite of mass attenuation curves covering a wide range of energy and atomic number.
It shows dramatically the interplay of the three processes. All elements except hy-
drogen show a sharp, low-energy rise that indicates where photoelectric absorption
is the dominant interaction. The position of the rise is very dependent on atomic
number. Above the low-energy rise, the value of the mass attenuation coefficient
decreases gradually, indicating the region where Compton scattering is the dominant
interaction. The mass attenuation coefficients for all elements with atomic number
less than 25 (iron) are nearly identical in the energy range 200 to 2000 keV. The
attenuation curves converge for all elements in the range 1 to 2 MeV. The shape
of the mass attenuation curve of hydrogen shows that it interacts with gamma rays
with energy greater than 10 keV almost exclusively by Compton scattering. Above

~
10.0

‘EQ
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g
.-0.-
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z 1!,,1 II b

~ 0.01I I t I I I 1 1 I 1111 I t 1 1 1 II
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Fig. 2.12 Mass attenuation coeflcients of selected elements. Also in-
dicated are gamma-ray energies commonly encountered in
NDA of uranium and plutonium.

—-
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WE ARE IN GOOD COMPANY... 

Magenta: primary 
particle
Red: e+
Blue: e-
Yellow: gamma
Green: neutron

Show particles with E>1MeV

Courtesy Nakayama - San
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CONCLUSIONS I (THE GOOD)
‣ The thin quadrupole concept demonstrated to be 

viable

• The construction of a new prototype closer to the present 
QD0 characteristics is in progress

‣ The first mechanical draft of the tungsten shields 
support had been proposed

‣ The quick mounting/demounting procedure 
definition is in progress

‣ The single beam backgrounds are under control

‣ The background picture in Belle-II is in fairly good 
agreement with our
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CONCLUSIONS II (THE BAD AND THE UGLY)

‣ The radiative Bhabha background x Safety 
factor kills the EMC performances

• The pi0 and hadronic B reconstruction is 
heavily spoiled already with a Safety 
factor = 3

‣ How to get rid of most of the ~MeV photons 
glowing from the beam line?

• Tungsten shield thickness

• IR layout

‣ Hard work foreseen for the next month on this 
topic



Thank you
 

For your Attention
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Mechanical interface: 
boundaries 
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