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Project Outline

 Phase 1: Use of longitudinally (radially) polarised terahertz
beam to produce energy modulation in ALICE electron beam;
sub topics:

— Generation of longitudinally (radially) polarised terahertz
beam;

— New lattice optics to get focus at interaction point;

— Installation of streak camera to observe the modulation on OTR
screen in a dispersive section;

— Modelling of the interaction in Matlab or VORPAL




Project Outline

 Phase 2: Conversion of energy modulation into density
modulation (bunching); sub topics:

— Engineering design of addition chicane (magnets, vessel,
diagnostics, power supplies);
— New lattice optics to get required Re.




Proposed ALICE Microbunching Layout
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Four dipole chicane (BDM)
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Chicane Parameters (BDM)

* R.~3cm L,
56

* Number of magnets 4 L L,
\B

* Total length<2m S e O _

* Beam offset= 7 cm

* Magnet length (L) = 15 cm (10)

* Dipole separation (Ly) =20 cm (10)
e Central drift length (L) 20 cm

e Additional quadrupoles?

 More diagnostics?



New lattice optics (BDM)
DR e

lattice8.5 - MBEXP - BDM
Win32 version 8.51/15 20/06/09 21.05.27

- 50 . :
g . B B,
40. -_l\ |
Purpose: Sl |
* Achieve waist @ the IP (x & y) 30. ‘_|‘ B (
» Make this waist tunable (scans efc.) j; 10 | | I
. pl (N . | | Il | | (
* Impose modulation s ] ||','. ,.--.)f;| , bl |
. . . . do1 i L | i I [ 1 (
» Achieve waist @ OTR in chicane (x) 1 ﬁ,‘.l. AT N |["-'|'=. /|
. ; : Ay '.I| RS | v :I". AN I\ _
Contribution should be clearly seen ; 1 {Hl i ,;;/ WY \_/‘l X _?f'*". WA\ /"'-.L
0.0 VI _rl'-" | e :'T;J v | vy :I___.‘}'.: W | : i
0.0 10, 20 30. 40. 50. 60. 70. 80,
5 m)
—_— I. ;"_'\' T T T T T T T T T
g + Dk Dy
a 1504
Available: 1.25 1 |
* Quadrupoles before outward arc (4) 00 - |r| |', |'| |ll| |'
* Quadrupoles after arc: 0.75 5 I ||'| ||'| |
« 2 for first waist 0501 | 1 i
« 2 for second waist 025+ | || A




New lattice optics (BDM)
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Matlab Simulation Results (focus at z = 0) (SPJ)
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Matlab Simulation Results (SPJ)
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Matlab Simulation Results +m (SPJ)
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VORPAL Simulation Results (JDA)
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Present VSTM design (BJAS)
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Possible modified VSTM design (BJAS)
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Progress

* Physics design of chicane nearly completed;
* Design/source of dipoles under discussion;
* Relocation of streak camera during next ALICE shutdown;

* Vacuum vessel design and procurement not started —
expected to take four months;

e Laser —electron beam interaction to be modelled in Gabriele’s
code;

e Terahertz radiation source needs refinement.




Collaborators...

e GB - Gabriele Bassi;

e SPJ - Steven Jamison (ASTeC);
 LBJ- Lee Jones (ASTeC);
 BDM - Bruno Muratori (ASTeC);
e DWN - David Newton;

e BIJAS - Ben Shepherd (ASTeC);

e JDS —Jonny Smith (Lancaster);
 PHW - Peter Williams (ASTeC);
e AW - Andy Wolski;
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