UWPR university of Washington Proteomics Resource LTQ-FT Ultra

ECD and IRMPD maintenance

Note this document is intended to help guide you through some basic ECD and IRMPD maintenance. For a comprehensive maintenance guide refer
to Thermo’s manuals and online Help pages. Please let us know if you see any errors or have suggestions to improve this document.
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ECD/IRMPD windows

|@ Thermo Tune Plus - C:\Xcalibur\methods\00_CurrentTune.LTQTune u[ﬂ]ﬁ

by g® ce | °%@ﬁ§@*@t LTQ FT ULTRA
A

=) 2 L@ s

ECD

@ 0n ( Standby O OF

Statuz  Ready

Heater Current &) 0,958
Heater Resistance (Dhm]: 3,559 FT IRMPD

Target Gate Current [ma]: 0.030
Actual Gate Current [md): 0,030 Sl (Rl

ON:
When the ECD is in use leave it on. Only put it in standby if it is not in use for an extended period of time. When the ECD is on the symbol will
appear bright yellow as you see in the screen shot above.

Standby:

When not in use for extended period of time put ECD in standby (don’t turn it off); in standby there is a trickle charge through the cathode.
When turning ECD on out of standby it takes about 1-2hrs before it is ready, the symbol will show a little round timer.

If it returns to standby run the ECD activation.

Off (e.g. when venting the instrument):

When venting the system it is important to turn the ECD off about 1hr before venting to allow the filament to cool down. It is beneficial to vent the
instrument with the N2 gas supply on, this way the vacuum is replaced with “dry” N2 gas rather than air.

IRMPD

This is just a status window, if the laser is not ready the symbol will appear gray and the Status will read back Not Ready.
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ECD Maintenance
ECD Bakeout

Start the ECD cathode heating during bakeout (Diagnostics/FT ECD/ECD cathode heating during bakeout): hit start when starting bakeout and stop
(note the start button will become the stop button) it when system has cooled down; always activate ECD after bakeout.

Note from the Help Page: During a system bakeout of an LTQ FT Ultra equipped with an ECD unit, it is necessary to keep the ECD cathode temperature at or above the tube temperature
to protect the cathode from being poisoned by the bakeout gas products. The ECD cathode heating during bakeout procedure ensures a controlled heating of the ECD cathode. During
cathode heating, the gate current and the vacuum quality are monitored. This procedure should be started at each system bakeout. Further details of the system bakeout procedure are
discussed in the LTQ FT Ultra Hardware Manual. While this procedure is active, the heater current, heater resistance, vacuum quality, and gate current are displayed in the Graph view.

Diagnostics
i Vesh | Procedure
Flot readback {ECD cathode heating dunng bakeout;  <@———
Set device ECD cathode activation
FF tune ECD status manitar

Device calibration

FTECD @
Display zettings
Toggles

Triggers
ass calibration
System evaluation

Testing

Ok Cancel Help

This is what a typical graph will look like.

ECD Monitor (Plotting STOPPED)
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ECD cathode heating during bakeout
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LTQ-FT Ultra

ECD

Activation

With ECD turned on and placed inside the magnet start ECD cathode activation. The ECD should be activated after every bakeout. Note sometimes
the ECD will not stay on after being in standby for an extended period of time. To resolve this issue we run the ECD activation.

Note from the Help Page: The activation of the ECD cathode is necessary if the system was vented. During the activation, the cathode is kept at a very high temperature while the gate
current and the vacuum quality are monitored. The activation of the cathode is achieved by converting the barium oxide in the tungsten matrix into free barium on the surface of the

cathode. The rate of activation is a function of tube cleanliness, cathode poisoning, time, and temperature. All systems are different so there is no "standard" activation schedule. Cathode

electron emission is the best indicator of activation. The activation procedure takes 5 to 6 hours. The activation is automatically followed by a heater current calibration.
Note. The gate current depends on whether the ECD unit is placed inside or outside the magnet. Thus an ECD cathode activation should always be performed when the ECD unit is in
the magnet.
While this procedure is active, the heater current, heater resistance, vacuum quality, and gate current are displayed in the Graph view.

This is what a typical graph will look like.

13:47:14

13:47:15:
13:49:15:
13:51:15:
13:53:15:
13:55:15:
13:57:15:
14:09:15:
14:21:15:
14:30:21:
14:33:15:
14:45:15:
14:57:15:
15:09:15:
15:21:15:
15:33:15:

: Start FT ECD cathode activation

ECD Activation: Starting 4h burn-in period.

Gate current at -0.001000 mA, (heater 0.945000 A) ...
Gate current at -0.002000 mA, (heater 0.945000 A) ...
Gate current at -0.001000 mA, (heater 0.945000 A) ...
Gate current at 0.006000 mA, (heater 0.945000 A) ...
Gate current at 0.014000 mA, (heater 0.945000 A) ...
Gate current at 0.016000 mA, (heater 0.945000 A) ...
Gate current at 0.028000 mA, (heater 1.085000 A) ...
Gate current at 0.037000 mA, (heater 1.225000 A) ...

Gate current at 0.057000 mA, (heater 1.330000 A) ...
Gate current at 0.068000 mA, (heater 1.365000 A) ...
Gate current at 0.073000 mA, (heater 1.365000 A) ...
Gate current at 0.075000 mA, (heater 1.365000 A) ...

: End FT ECD cathode activation

Diagnostics

Tooks Tests | Frocedue [

Flot readback ECD cathode heating during bakeout

Set device {EED cathode achivation |

BF ture ECD status monitor

Device calibration

FTECD

Display settings @

Toagles

Triggers

Mass calibration

System evaluation

Testing
oK Cancel Help
ECD Monitor (Plotting STOPPED)
I HeaterResistance [ohm] | Gate Current [10uA] 1l Heater Current (4] I vacuum Quality
\\\
—\
'\ .
e
1/
e 0 0 L 0 N 0
Time [min]
ECD cathode activation

15:45:15:  Gate current at 0.078000 mA, (heater 1.365000 A) ... 18:33:15:
15:57:15:  Gate current at 0.079000 mA, (heater 1.365000 A) ... 18:45:15:
16:09:16:  Gate current at 0.079000 mA, (heater 1.365000 A) ... 18:57:15:
16:21:15:  Gate current at 0.080000 mA, (heater 1.365000 A) ... 19:09:15:
16:33:15:  Gate current at 0.080000 mA, (heater 1.365000 A) ... 19:21:15:
16:45:15:  Gate current at 0.081000 mA, (heater 1.365000 A) ... 19:33:15:
16:57:15:  Gate current at 0.081000 mA, (heater 1.365000 A) ... 19:45:15:
17:09:15:  Gate current at 0.081000 mA, (heater 1.365000 A) ... 19:57:15:
17:21:15:  Gate current at 0.082000 mA, (heater 1.365000 A) ... 20:09:15:
17:33:15:  Gate current at 0.083000 mA, (heater 1.365000 A) ... 20:21:15:
17:45:15:  Gate current at 0.083000 mA, (heater 1.365000 A) ... 20:33:15:
17:57:15:  Gate current at 0.084000 mA, (heater 1.365000 A) ... 20:45:15:
18:09:15:  Gate current at 0.084000 mA, (heater 1.365000 A) ... 20:46:07
18:21:15:  Gate current at 0.085000 mA, (heater 1.365000 A) ... 20:46:08
18:30:27:  ECD Activation: Burn-in period ends, start check.
18:30:28: ECD Gate current above target, start regulation.
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)
Gate current at 0.077000 mA, (heater 1.365000 A) ...
Gate current at 0.078000 mA, (heater 1.365000 A) ...
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Gate current at 0.084000 mA, (heater 1.324000 A) ...
Gate current at 0.083000 mA, (heater 1.208000 A) ...
Gate current at 0.080000 mA, (heater 1.103000 A) ...
Gate current at 0.076000 mA, (heater 1.007000 A) ...
Gate current at 0.073000 mA, (heater 0.984000 A) ...
Gate current at 0.071000 mA, (heater 0.962000 A) ...
Gate current at 0.068000 mA, (heater 0.941000 A) ...
Gate current at 0.062000 mA, (heater 0.920000 A) ...
Gate current at 0.051000 mA, (heater 0.899000 A) ...
Gate current at 0.041000 mA, (heater 0.888000 A) ...
Gate current at 0.036000 mA, (heater 0.883000 A) ...
Gate current at 0.034000 mA, (heater 0.881000 A) ..
: Activation SUCCESSFUL. Heater current is 0.881260

A
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ECD Calibration

After a bakeout and activation the ECD needs to be calibrated. Infuse Substance-P (2pmol/ul in 50:50 Methanol/Water with 0.1% formic acid) with
ESI or NSI source and the following scan parameters:

Define Scan
Scan History: |FTMS + & res=100000 Full ms2 674.37000(cid0.0,3.0.0.250,30.000 [185.00-1800.00] j B
Scan Description MSn Settings Scan Ranges
Analyzer: |FTMS :lv Parent Act. @, Norm.al_ized Ad First Mass | Last Mass
) M | hass miz)| Type Width | Collision Time # (miz) (miz)
Masz Range: |Mormal = (miz) | Energy (ms)
BResolution: |1DDUUU j 2| 67437000 Lot[n] 3.0 0.0 0.250 30.000 j 185.00 1600.00
3 CIor 10 0.0 0250 30.000
Scan Twpe: |Ful -
Scan Time
Microscans: |1 é
Mag. Inject Time [me]: (2000.000 g
I~ Al
. Drelay Curation
Source Fragmentation Active ‘ Energy (mzec) (msec)
I On j FED | =m0 0o00 | 7000
[~ IRMFD | E0.00 0.00 50,00
- Input: | From/Ta -
Apply | Ok, | Cancel | Help | | Activation... |

Next calibrate ECD Potentials and Timing (Calibrate/FT ECD/Calibrate):

I Calibrate 15:05:09: Calibrating ECD potentials and timing.
Miass Range: % Nomal © High llon Tra) 15:05:09:  Adjusting FT ECD delay
Autamatic | Semi#utomatic | Check | FT Marual FTECD | FT Advanced | 15:06:33:  Previous Settlng =12.179775, New Settlng =12.179775
whatto do 15:06:35:  Adjusting FT ECD energy offset
e 15:07:31:  Previous Setting = 3.687500, New Setting = 2.787500
® L e 15:07:32:  Checking ECD efficiency...
© oot snd T ——— 15:07:52:  Target 0.100000E6: ECD efficiency 33.300000 percent.
15:08:13:  Target 0.200000E6: ECD efficiency 33.300000 percent.

. 15:08:35:  Target 0.500000E6: ECD efficiency 16.600000 percent.
¢ Palenli and Timing 15:08:36: ECD efficiency at 33.300000 percent (target 0.100000E6).

15:08:36: ECD potentials and timing calibration SUCCESSFUL.

Status At any time you can also just run a check:

15:09:22:  Previous Setting = 2787500, Mew Setting = 3.237500 A~
15:09:23 Checking ECD efficiency. b |

R TmiE e s 1:09:23: Checking ECD effciency.
151020 &‘B’i?ﬁ.ﬁ.ffﬂfi”%ﬁ35355“.12?!&?[}.’Z.iﬂ.”%ﬂ%%%’.?ﬁgé] 15:09:43:  Target 0.100000E6: ECD efficiency 33.300000 percent.
15:103:27: ECD peveniials and iting calioration SUCCESSFLL. B 15:10:04:  Target 0.200000E6: ECD efficiency 29.000000 percent.
= 15:10:26:  Target 0.500000E6: ECD efficiency 15.900000 percent.
et Inatrament to Standhy when Frished 15:10:27: ECD efficiency at 33.300000 percent (target 0.100000E6).

Cw ] cee - = 15:10:27: ECD potentials and timing calibration SUCCESSFUL.
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LTQ-FT Ultra

#30583 IT: 44.208 ST:1.24 uS:1 CS:1 AMW:673.36 NL:5.77E6
F: FTMS + ¢ NSI Full ms2 674.37@ecd5.00 [185.00-1800.00]
Info: MCal=99d

674.37010
R=58800
=2

674.87174
75 R=57804
z=2

Relative Intensity

552.31334
20 R=70208 824.20020

624.39484 R=49408
* R:Sflml 752.45332 89952245 1216.69832
10 33718903 49633606 Rezoaor | 2801 110361313 pigogo; 121770124 1348 74582
R=111308 R=82201 iy =1 R=35601 =1 R=322 R=29700
z=1 ' = f = B
5 11;4_5;25329 =1 =1 z=1 151759804 1681.41484
X = N l N R=23304  R=20304

o*++trr-rr-r-r-r+r—trrrr-rrt-—_rr-——rrr--r-—tr—ee e e e e e
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
m/z

Screen shot Substance P 2pmol/ul direct infusion, ECD on 674 ion

Note: Only calibrate Potentials and timing; don't calibrate Heater Current unless necessary
The Heater Current is calibrated as part of the ECD activation. But you can run a Heater Current Check (which is fast):

10:58:58: Checking calibration of ECD heater current.
10:58:58: Target gate current: 0.030000 mA
10:58:58: Actual gate current: 0.029000 mA
10:58:58: Calibrated heater current; 0.881260 A
10:58:58: Actual heater current: 0.958000 A
10:58:58: ECD heater current calibration OK.

Last updated 9/12/2011
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IRMPD evaluation
Infuse Substance-P (2pmol/ulin 50:50 Methanol/Water with 0.1% formic acid) with ESI or NSI source and the following scan parameters:

Define Scan
Scan Histan: |FTM5 + ¢ res=100000 Full ms2 mpd@60.0,0.00.50.00 674.37000@¢id0.0,5.0,0.250,30.000 [195.00-1800.00] ﬂ g
Scan Desciiption MSn Sellings Scan Alanges
Analyzer: |FTMS hd Parent act Isa N(n:rr:'l\shzed %m | e—
n Mass tmz) | Type Whidth ollision ime E (mizy (mizy
Mass Range: [Nomal = ot || Bee sy
Resoluton: 100000 | :2‘ 67437000 €D 50 00 0250 30000 1] 18s00] 1s00m0
SconType: [Fl 2] 3 10 00 0250 30000
Scan Time
s | -
Has.Irect Time [ns}. [2000.000
r AlL
Delay | Durstion
Saurce Fragmentation Active | Energy | grcecy | gmsec
I~ on j T ECO 500 000 7000
7 RMWPD 50.00 00 | 5000
r Input: | From/To -
ok ‘ Cancel | Help ‘ | Activation. ‘

Then go to Diagnostics/System evaluation check FT IRMPD efficiency test and hit start;

Diagnostics 11:41:18: Start FT IRMPD efficiency test
[ Tok | Tems | e = 11:42:35:  Target 0.100000E6: IRMPD efficiency 29.400000 percent.
ot arback Lot e e craston 11:43:52:  Target 0.200000E6: IRMPD efficiency 38.500000 percent.
RRare EIFT i moss g gt comprvion. 11:45:13:  Target 0.500000E6: IRMPD efficiency 30.600000 percent.
e EACTIBED efceneates] ‘ 11:46:19: Parent intensity below 50 % for IRMPD duration 54.493321 ms.
Toggls Dt 11:46:19: Result: IRMPD efficiency is at 38.5000 % for target 0.200000EG.
Mo ezt DIFT sty et 11:46:19: End FT IRMPD efficiency test
S |
B - Specs:
Parent intensity below 50% in <100ms
IRMPD efficiency > 10% for target 0.5 E 6

0K Cancel Help

#30365 IT:41.005 ST:1.23 uS:1 CS:1 AMW: 253.15 NL: 2.07E6
F: FTMS + ¢ NSI Full ms2 674.30@mpd60.00 [200.00-1400.00]

254.16121
R=159501
=1

50 674.37239
R=65901
45 =2

Relative Intensity

665.85914

25 R=66601 107755681
=2 R=40601
=1
25516464 67537562 818.42065 1095.58711
600.33844 R=65104 - R=38700
15 R=161004 R=70601 ity R=52301 94651629
=1  364.24580 576.28230  ,_; = z=1 R=44601 z=1
10 R=113704 R=72001 735.42725 88249618 =1  949.46219 | 100650101
337.18619 47428270 =1 R=56601 R=47101 R=44101 R=38604 1174.61057
5 J R=145508 R-86104 L ‘ =1 =1 =1 z=1 R=33701 1369.54000
= ot o¢
: bl AT YO 1Y) (WOt 111 00 AU VY PO WO N TSP P 1 1L v vodiill R=34508
0 e B B e e o e L S e
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
miz

Screenshot Substance P 2pmol/ul
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ECD and IRMPD in “Instrument configuration”

E.g. after software upgrade make sure to configure the ECD and IRMPD, close Xcalibur and Tune window and open Instrument configuration
window.

LTQ FT Ultra Configuration
Digplay H
Tune Pluz
|zolation v active noize reduction
FAIMS ¥ IRMPD configured
[T Automatic magnetic field diift corection
FT TIC Carection = ECD
Analog Inputs :
W
Ethernet M Configured
Licenze k| Target gate cument [ma); |0.030
[mEtrument W arnin
Sernvice W

[i] i | [l]
k. I Canicel | Help |
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Troubleshooting:
ECD (and/or IRMPD) efficiency too low

NOTE: The ECD may require additional fine tuning once the system is set up for normal FT scanning and detecting. The IRMPD also may never show fragments if
the FT cell is not properly optimized for ECD.

Once Offset, Trapping and Excite amplitudes are all calibrated and set to maximize the FT performance the ECD fragmentation may not be optimal.

Check the ECD performance using Substance-P (alternatively it can be evaluated with MRFA 2+ ion at m/z 262). The evaluation should include all three FM scan
ranges of the FT; FM>50, FM>98 & FM>190. If the ECD fragmentation is low (most likely in the FM>50 range) then it may be necessary to manually adjust the
Offsets for the E1, E2, D1 & D2, even though the Offsets are not FM range dependent as per the settings they do affect the performance depending on the FM range
selected. And even if the automatic Cali procedure may have been run for the offsets it may not be good for the ECD performance.

Note the current settings for Offsets, trapping and Excite amplitudes before starting the manual adjustment (I always take screen shots and copy/paste themto a
word doc).

Look at the offset values and look for any values set with a negative value i.e. -0.05. If the D1 or D2 values are negative try these 15t one at a time. Simply use the
same value but in a positive polarity. This should bring the ECD performance back in line (observe the fragment ion intensity and precursor intensity). Caution, if the
value is a large #i.e. 0.04 or similar then by switching it to its opposite polarity may affect the normal full scan as it may now repel the ions away from the excite or
detect plate. Try to use a value that is close to zero. Once adjusted you will have to go back and verify the FT full scan performance. You may have to see-saw back
and for between the two to obtain optimal performance for both.

When you are done, save the new Offset values. And do a mass calibration.

Here is an example (NOTE the IRMPD performance improved as well):

I calibrate 15:26:02: Checking calibration of ECD potentials and timing.

15:26:23:  Target 0.100000E6: ECD efficiency 13.100000 percent.
15:26:43:  Target 0.200000E6: ECD efficiency 16.200000 percent.
15:27:05:  Target 0.500000E6: ECD efficiency 13.600000 percent.

Mass Range: & Momal ¢ High [lon Trap)
Aulomat\c] Sem\-Automatic] Check} FT Marual | FTECD FT Advanced ]

Falbraten sptns 15:27:06: ECD efficiency at 16.200000 percent (target 0.200000ES).
Option 15:27:06: ECD potentials and timing check SUCCESSFUL.
How to calibrate Positive
Automatic - Hegative
11:12:16: Start FT IRMPD efficiency test
11:12:16:
11:13:33:  Target 0.100000E6: IRMPD efficiency 2.000000 percent.
11:14:50:  Target 0.200000E6: IRMPD efficiency 2.500000 percent.
Lo 11:16:10:  Target 0.500000E6: IRMPD efficiency 3.100000 percent.
1552?505 Target 0.500000E6: ECD efficiency 13.600000 percent -~ 1 1 1610
15:2706 ECD thcwe_nc_u at 16 Z_IJI]I]I]I] percent [target 0.200000EE] AR
2R E(EID prefetlls e vl afet BULOESEIAUL, ol 11:16:50: Parent intensity below 50 percent for IRMPD duration 18.138222
— ms.
D L VDE';;D| = ;’;‘;; S R (1) 1 5 (1) 865000:Elzesult: IRMPD efficiency is at 3.100000 percent for target
Offset E2 (+) -0.030 iR Apply : :
Offset D1 (+1 0.020 0.020 oo | 11:16:51: End FT IRMPD efficiency test
OQifzet D2 (+) -0.030 -0.030 p— =

[ SetInstrument to Standby when Finished

Start Cancel Frrint Help
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LTQ-FT Ultra

_ Calibrate

Mass Fange: & Mommal ¢ High (lon Trap)
Automatic] Semi-Automatic:] Eheck] FT Marwal | FTECD  FT Advanced l

‘what to calibrate Calibration options
Offzet Yoltages -

Option
How to calbrate Positive
Autarmatic - Megative

Status

15:21:14:  Target 0.500000EE: ECD efficiency 19.500000 percent. -
15:21:14: ECD efficiency at 33.300000 percent [target 0.100000EE). 2
[+

15:21:14: ECD patentialz and timing check SLUCCESSFUL.

Current “alue Mew “alue "A Befresh
Offset E1 (+) 0.000 0.000 = —
Offset E2 (+) -0.030 -0.030 Apply
Offset D1 (+) 0.030 0.030 <
Oifset D2 (+) -0.030 -0.030 [l 2ave
I Set Instrument ta Standby when Finished
Start Cancel | Frint | Help

Last updated 9/12/2011

15:20:11: Checking calibration of ECD potentials and timing.
15:20:32:  Target 0.100000E6: ECD efficiency 33.300000 percent.
15:20:52:  Target 0.200000E6: ECD efficiency 29.600000 percent.
15:21:14:  Target 0.500000E6: ECD efficiency 19.500000 percent.
15:21:14; ECD efficiency at 33.300000 percent (target 0.100000E6).
15:21:14; ECD potentials and timing check SUCCESSFUL.

15:50:02: Start FT IRMPD efficiency test

15:50:02:

15:51:21:  Target 0.100000E6: IRMPD efficiency 54.100000 percent.
15:52:39:  Target 0.200000E6: IRMPD efficiency 53.300000 percent.
15:54:02:  Target 0.500000E6: IRMPD efficiency 27.500000 percent.
15:54:02:

15:54:44: Parent intensity below 50 percent for IRMPD duration 19.545133
ms.

15:54:44: Result: IRMPD efficiency is at 54.100000 percent for target
0.100000ES.

15:54:44: End FT IRMPD efficiency test

Page 9 of 13



UWPR university of Washington Proteomics Resource LTQ-FT Ultra

ECD won'’t stay in “on” position

Often when the ECD was in standby or off, it won't stay on when switching it on.
When switching the ECD on it will try to warm up but after a few minutes will return to standby. Typically running the ECD activation will solve this
problem. After the activation is complete the ECD should remain in the on position.

During the activation if the (gate current) red line drops off eary or doesn’t raise up at all you likely have a problem with the ECD. | don’t know the
official lifetime of the ECD cathode. But repeated venting of the instrument when the cathode is warm (ON) will ultimately cause it to burn out. Note
we had a couple of unplanned power outages and finally our cathode burnt out when the instrument vented again with the ECD turned on. After
pumping down and bakeout we ran an activation. This is what the activation plot looked like:

ECD Monitor (Plotting STOPPED)

I Heater Resistance [Ohm] I Gate Current [LOuA] I Heater Current [A] Vacuum Quality
14.0%
1353
1303
1255
1209
1155
1109
1055
1003
953
9,03
853
8.03
759
709
655
603
559
503
453
403
353
303
253
20 |
157 |

103 | J

|
°-5§JMMWWMWWMWMWWWWWWW

004,

05—

L e e o e e e L B e e e o T B N L s e IR B e O
0 100 200 300 400 500 600 700 800 900 1000 1100
Time [min]

We decided to have a Thermo engineer replace the ECD cathode. You may be able to replace it yourself; however the price for replacement part is high enough to
warrant the cost for labor... Just as a side note the first ECD the engineer put in didn’t work, he then replaced it with another new one and that one worked, so if you
do it yourself you'll have to fight with Thermo explaining that you didn’t break it during install....

IRMPD not ready

There are safety interlocks that prevent the IRMPD laser to turn on when the LTQ table is moved out of the magnet. Occasionally when we move the LTQ table back
inside the magnet those interlocks won't close preventing the laser to turn on. We found a couple of ground wires (green/yellow cables attached to the chassis) that
would get pinched between the rail and the cassis, creating a distance just long enough to keep the interlocks open. After moving those cables, the LTQ table now
slides in all the way and the interlocks close properly and the laser comes on every time.
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IRMPD is misaligned

If the IRMPD efficiency is way too low and adjusting the offsets as described above didn’t improve the IRMPD performance, you can try to manually
adjusting the mirrors for the laser:

If the laser ever gets misaligned, readjust it with screws hidden under black rubber covers on the back side of the instrument. Watch the 254, 1094
and 674 peaks (plot masses in graph view) and try to maximize both (the 674 may decrease as the 254 and 1094 increase).

If the laser is way off you may have to use the target for a coarse realignment: pull the LTQ table out of the magnet and take off the black tube that is
attached to the ECD. Attach the target in front of the whole of the magnet with the 4 thumbscrews. Plug in the power adapter for the laser in the back
of the instrument and use the guide light (note there is an on/off switch) to adjust the laser. Put everything back together and fine adjust as described
above. And run efficiency test again. We typically get >20%.

Tuning Manually

0 254000000 [l 1094.000000 [ 674.000000

— Tune zeoouooo—f
Autnmalic} Semi-Automatic Manual | Callision Energy 26000000]
‘what to Graph 24000000
C o 22000000]
" NS Spray Current zoooooooi ﬁ
* Mass(es] [mz): 18000000 ‘ h ‘ ‘ ‘ ‘ ‘ ~
‘ l
. ] M
18 [Beon reooonee HM M M‘\‘H\ u 4\
2 [isan = “”0"“”0’ ‘ ‘\ \ H \ | w H‘
3 fereon = ”12°°°°°°’V ‘ ‘ "\\
wlDDOUDDO* |
N N
_— xzoooooo—E ‘ h N' }v |
6000000 ‘ qw U‘ \\ ~ r"
11:31:11: Previous Setting = -4.750000, New Setting = -5.000000 [A] 4000000-] \ ‘ “ M VW ‘,M \‘M ‘ N | ‘
11:31:11: Adjusting Lens 1 ] " 1 h 5{\/ m V \/»
11:31:18: Previous Setting = -10.000000, New Setting = -8.000000 2000000 N .., y A n
11:31:18: Adjusting Gate Lens ] [\E&ﬁ~\fmwa/\m\/\/ﬁif éA&M o
11:31:22: Previous Setting = -58.000000, Mew Setting = -80.000000 0
11:31:22: Adjusting Front Lens 3
11:31:32: Previous Setting = -5 500000, New Setting = -5 250000 2 ~20000003
11:31:32; Optimization Complete -- change in signal = 14.895639% -4000000
w ]
-6000000]
-8000000
OBk Cancel | PBrirt | Help | o s w0 10 a0 20 w0 a0 a0 a0
scan

Plot of major fragment ions

Restart the Manual Tune plot to better see the details if necessary:

Tuning Manually
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Run an efficiency test to check the improvement:
Diagnostics
Tools Tests | Frosedue | l“]
Plot readback [ Trap wiring evaluation
Set deviez [ Resonance ejection evaluation
EFM"E el COFT sensitivity test
evice calibralion D FT noise test
FTECD
Dizplay settings LI FT isolation test Start
Toades O FT dynamic range test
Triggers I FT stabity test L
Mass calibration I FT tiansfer optics test
System evaluation O FT high mass range target compensation
FT IRMPD efficiency test
Testing
13:36:26: [~
13:37.18 Parent intensity below 50 percent for IRMPD duration 25.912234 ms,
13:37:18 Result: IRMPD efficiency is at 26.200000 percent for target 0.500000EE.
13:37:18: End FT IRMPD efficiency test [;]
‘ ha
oK I Cancel Print Help ‘
13:31:58: Start FT IRMPD efficiency test
13:31:58:
13:33:26:  Target 0.100000E6: IRMPD efficiency 23.200000 percent.
13:33:26:
13:34:55:  Target 0.200000E6: IRMPD efficiency 22.900000 percent.
13:34:55:
13:36:26:  Target 0.500000E6: IRMPD efficiency 26.200000 percent.
13:36:26: Specs are:
13:37:18: Parent intensity below 50 percent for IRMPD duration 25.912294 ms. Parent intensity below 50% in <100ms
13:37:18: Result: IRMPD efficiency is at 26.200000 percent for target 0.500000E6. IRMPD efficiency > 10% for target 0.500000E6
13:37:18: End FT IRMPD efficiency test
I'm happy with that! But adjusting the offsets may improve this more.
#21688 IT: 70981 ST:1.31 uS:1 CS:1 AVMW: 253.15 NL: 1.26E6
F: FTMS + ¢ NSI Full ms2 674.30@mpd60.00 [200.00-1400.00]
Info: MCal=1d
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z=1
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=
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g
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40
35
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e 32257 495281 R=63904 704344 882500 " ao'%l 105057 =1
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IRMPD screenshot of Substance P (2pmol/ul) infused with NSI source
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#22457 IT:10.480 ST:1.07 uS:1 CS:3 AMW: 1346.72 NL: 6.66E6
F: FTMS + ¢ NSI Full ms [185.00-1800.00]

Info: MCal=1d
449916
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100
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70
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g
£
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g
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10 R=78501 682368 723355
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- - . =2 - = = = R=30804
54 R=110108 p_ggg0g 5329373070 =2 3 R 3f7°1 1142.758 1 =1 1515917 1735.683
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miz
Screenshot of 2pmol/ul substance P direct infusion with NSI source
Full scan 180-1800m/z
#32663 IT:12.921 ST:1.05 uS:1 CS:1 AMW;194.08 NL:3.72E6
F: FTMS + ¢ NSI Full ms [185.00-1800.00]
Info: -
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1009 o
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=1 IWE ) . [RPRTII Y AT 1 O S L . i IR VY
L o B B e e M A e L T B e B e e e Y
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

m/z

Screen shot of standard calmix, NSI source, FT full scan
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