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« CM-2 introduction and current situation

« Conditions and layout to make measurements
« Radiation results

« Dark current results

« Conclusions & summary
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Introduction/Current situation G W M

« Second ILC/Tesla style cryomodule installed at NML/ASTA
« Cavities fabricated in industry
» Vertical tests at JLab & Fermilab (35 MV/m)

« Horizontal tests (31.5 MV/m administrative limit) and
assembly at Fermilab
« At NML since April 2013, cold since November 2013

« Average gradient per cavity of 31.5 MV/m achieved last week
(252 MV acceleratlng voltage) with aII 8 cavities operatlng
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Measurement layout and conditions G S

« CM-2 situated in an interlocked concrete bunker

« Extensive set of interlocked ion chambers (yellow) inside
cave

* Dedicated detectors for monitoring CM-2 radiation (red, pink)
« External detectors for radiation protection as well

New Muon Lab NML West Stwl GATE

G:RD3229 T At e b
CC SC G:RD3227 o00n & Louces Csles”
AN / |
A \ ; L D E - r--‘j d A T |
— B e— — I — = T|
- I s . O O -1 2277 ) e ' = L2 =
" ' s T K LI
————— e T &
E — —-_— o i‘i' = —— |
-gu ~ 3 R New Muon Lab| |
| & New Muon Lab 0 CM SC G:RD3231
— = NML CM FOX Detector New Muon Lab
b T L1 | e:RD3242 NML CM Mid SC G:RD3241 [ T 1T [ [{[I T | New Muon Lab
b = H ¥ ’ NML North Gate
GATE _I p-
***** S ﬁ |||”|||l|||||||l|||||||l@H G:RD3232
/ /—J NML DS CM1 Pen 5
G:RD3228
New Muon'Lab  New MuonLab New Muon Lab NML Roof DS CM1 Roam 2
Pen 1 G:RD3224 Pen 2 G:RD3225 E Cave Gt G:RD3226 G:RD3230
xLF ilab
ae rermia

4 E. Harms | CM-2 Dark current & radiation 10/7/14



CM-2 operating conditions T O

« 2 Kelvin (23 Torr)
« Pulsed operation
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Summary plots (cavities 1-4)

| RFCA002_C1 (TBYAES008), 5 Hz, 2 K, 596+969 s pulse |

RFCA002_C2 (TBARI018), 5 Hz, 2 K, 536+369 1is pulse
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Combined summary plots (5-8)

[ RFCA002_C5 (TB9ACCO16), 5 Hz, 2 K, 596+969 is pulse |
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Radiation measurements

e ‘Scarecrow’

— standard’
measurement
device

— one located
under cavity
being tested

— placed in middle
for unit testing

— another at
downstream end
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Scarecrow results 2 %

No response below ~19 MV/m from any cavity
Varied results from cavity to cavity

More response from end detector (~X5)
Saturation (needs investigating)
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Radiation measurements — FOX detector 2 . W

* Fermilab detector
(propane-filled ion
chamber) designed to

be more sensitive to x- el I
rays

« Placed at middle of -m-.l
cryomodule ’.'

« More analysis needed, - -II‘-.N
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Radiation measurements — TLM’s s, S M

e TLM = Total Loss
Monitor CM2 Radiation - TLM's

:
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Dark current measurements o e M

« Faraday cups at each end of cryomodule
 Integrating amplifier - 10 nA/volt
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Dark current measurements o S

* Response from 4/8 cavities
« Greatest response from ‘end’ cavities
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Dark current measurements — unit test

* No response <20 MV/m
« Greatest response at upstream end

14
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Still to do G S

Attempt to get energy spectrum of dark current
Correlate response of rad detectors

Evaluate detectors installed inside cryomodule
— diamond detector

— 2 helium-filled ion chambers

— next 2 weeks or so
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Conclusions & Summary cn, W

« Dark current and field emission are generated by CM-2
« Threshold for production ~20 MV/m

* No external radiation seen

« Variety of detection means available

« TLM'’s are promising option for measuring radiation

« Further analysis needed

* Internal detectors to be commissioned soon
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Thank you for your attention
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